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1 DERIVATIVES OF SUBSTITUTED
3-PHENYL-1-(PHENYLTHIENYL)PROPAN- 1-ONES AND OF
3-PHENYL-1-(PHENYLFURANYL)PROPAN-1-ONES, PREPARATION
AND USE 5The present invention relates to compounds derived from
substituted 3- phenyl-1-(phenylthienyl)p?opan-l-ones and substituted

- -1- lfur -1-0 p utical
SR e S iy LAt - ETGES mBEARGREROPAN-
notablpit-Rerdrbasoiheman @hdiamahheait ROTNE yrvenEshavenE S,
demonstrated, surprisingly t1h u ding to the invention
intrinsically possess PPAR%%%&%W%@%§%CWN% Receptor)
agonist properties. The molecules described in the invention are
therefare of particular interest far treating complications associated with
metabblE S e Tl ouElEro Lo AP e AS e HRRALED Flbituted
resistaneo@absditye hypertension.cliabetes, alyslipidesupstitatidnmatayphenyi-1-
diseases (asthma, etc.), cerebral ischemia, autoimmune diseases ..
R S R s SaLen ey Gy atising them
zas well as tthaliovheedpetitic aiigldbalicasdiovasbidairiske Pisferally Hbeaan and
comgpund'% according to the invention can be 20 used for the treatment
ani heg e . : .
of dyslipidemias and improvement of global cardiovascular risk.

Diabetess obesityasd dyskpidemiasstrighdplasonarlevelsof bt the compounds
cholesteral and triglycerides,, low .plasma levels olesterol, efc.) .
aoo%rd'si}%o[o 0% |r9./¥n% 0 El?iﬂféui %ﬁﬁf) VSRS Eé’_}%@?gwﬁﬁmv Erzaitferator—

are amonhg the clearly identified car
Ariedispd secan2brimtividisaltapexetop a cardiovascular pathology
(Men M 4), These risk factors.are added.to the risk factors .
conngﬁt’]eed W?ﬁi‘%ﬁ%@s ?/Ie?%%%ﬁlégjgii@arteﬁt?e Mo |!nogn; P rf/:’lsica?fﬁa%rt?vit?/faﬁamcmar
inkeivaiinded distalhgre dsrasicmigistic effentbetdeanitiheseatatiolis syndrome,
dadess: ihg simultancays presence of several of the leads fo g dramatic, .y,
aggravation of'cardiovascular risk and It is then appropriate 10 tark of
hyledaerisiofor tHehairtiovadpsipataliseasdsf@hepavalediseaées (asthma, eic.),
lpidemy he 0% e tion in 2004 in the principal _, :
e R e D R BTE Paggorogies
(Meheigsris Orsaasaayito) besonsiny sioreamavaloss sigaificantsdubion of giobal

AR A L SRS ORI onioncan o
uEsk-Thackelhg, 20B8fment Acdordivgfitsdbe intermatibnamititerseletosis  global

carfisidlniemational Atherosclerosis Society, 2003), cardiovascular
diseases represent the primary 5 cause of mortality in industrialized

countfgheigsaredbestiningnriordvaidiaesrésconiivioh irptrsrspileysts  of LDL
cRAIKES! HIPY{IRRASRRRIC IRIENLCAAICRRARISIBFASER: CHEMAL 0! cto) are
ischemia and peripheral arterial diseases. These data therefore justify

afﬁ@%@db@qﬁi@ﬂéviei@@rf&fm@g@af@@vasg@aﬁidmlia@@ﬁein@% raoepidipse an
iRNGhae Aty dvadp B SRIBOXSSGIR L BRA0IOMIERSBACINS0BAS! Phese risk

find effective treatments, complementary to a change to a healthier

faigéaty|@rachivdesh ithéeskisictarsess thennaaiedasitidifensisesey iahdesncigarette
sHIBIIRQNSRALRRICH IR PRV RecoMISEAAIDAl SMEFeRIRY is a %Mg@i@ic effect
their properties as PPAR agonists, the compounds according to the

bpiv&fidriaecol pERICUIERGIRETe dbfo st irngrichtisEpaitsiogieseveral of them
iarsosiated Lpwith distesRaness &f ipidignodar carbohysrate rﬁefﬁ@‘?;%ropriate

such as diabetes, obes;y dyslipidemias or inflammation, as well as for

ty,
olilingigleiehaardtbvdecuitierigardiovasgedar, tHBRISERs (B drig)lence of

| d?éﬁﬁiﬂ@%h@r@%&ﬂ\é@\@é%p@fﬂﬂﬁéo}giﬁilgt@ﬁiFYQ@(%%atl%;ﬂrﬁ!mglo@@éioped

igands of these receptors are marketed for . . _
countries. The prevalence of diabetes, currently showing a net increase, is on

the way to becoming more and more significant in the epidemiology of the



10

15

20

25

30

20 treating such pathologies (Lefebvre P et al., 2006) and numerous
PPAR modulators, agonists or antagonists, selective or nonselective, are
currently at an advanced stage of pharmaceutical development. A PPAR
modulator having beneficial effects on iquIin resistance, obesity,
dyslipidemias, hypertension and/or inflammation could be used in the

labolic syndrame (or. 25syndrome. X) (Liu Y. and Miller A
S R I W B BB s e i o ot 7o
afrites gapdajaie ds 30 t6dh endoded by, 2 difiérent gene. These receptors
form part of the superfamil lear. receptors and transcription fagtors. ..
hat s S By i e R e et i T mationa
Aetabalilessictivatial30PP AR S fordivheterddimbise naths thepreceptbrisief primary

-Cis retingi id ( inoi tQr attach ta specific
L O B e o Uil S R MM Bl g more
crieaheprevRImriog thelimtiiget Heres dkespesmitimptinyrobobnary diseases,
it - P inl s lipid. metabolism (hepatic and

e R otoling the

transchipges olgiendsareding forgdifvteing imasipdidnin fipicherpebstasisatiures for
: iinf r ipraliferativ a revents t . ]

e Rl PRI rane S e (eBraiovasoute

naHwsIEHegeshy dimulaat the futfluete olivte sStersireatebwrermiSmaettry to a

chart J : 0 ibrates. (fepofilr b ipr .

ngﬁj ibr@ge% g%r%ﬁglr%ﬁ? t %’éﬁgg%éggr%ﬁrﬁzediggf ol‘%%e/&%?ﬁ'{@s%% lovascular

disaReeAPPIcanchal erngeaunenesizeanbagsinidemigbbylewerggney.

triglyceti ncreas| I I . N

i O e & B T Bl tsaring to

tee SRS oY @@ﬁéﬁﬁ@éﬁ&_@@@r@@? for doptigetresisf ah patihosgies associated

enasRsisHnataBly RSy sesist d%ﬁt@%’é‘%‘ﬁ&ﬁé}ﬁﬁ% €h as diabetes,

accumulation of cholesterol at the macrophage level and in cellular

Orefiratidys{iidrraiag and LEfEvinatEons)ass PRARgofgeqiRNEling  global

J2lRYS 3 ke 4 the pathogenesis of obesity, of insulin resistance and of

diabetes. The thiazolidinediones (rosigiitazone, troglitazone, etc.) are

PPARY@ssshtBIdiFaitisusedyigtivedreatanvot fppbeitiaterdsin pathologies of

: r li S tly.inclinic 0 for
e TAAS Rty Riaber S O e I SR e or
tisaliegl soeh predentogics nibafewent PTIeh relcefi0PR) anrdtractiverous PPAR

h j » ' 2atment of
e B e ity at an
aslyemescdyxfgiel ety dbesagUiithintausismaraninshilif RARtanodulator having
is indeed igyolved, ia thec of lipi d '

bgﬁé%&b%i‘sms, in%hgxer:\é%glﬁ%;ﬂ%gﬁﬁ%%%in%ﬁgjs pﬂliz)’lifg?e%?fgﬁly e%@ges’ hypertension
agitrerefiaiomsetineuperl] &sdyseheimffantreatnerdspbnsetaBadsssgrstrome (or
s?hd?&Q@X) (L@e{ygﬂg iqifhe /g\i,rg_@roré))lle of PPAR ligands in the regulation

of lipid and’carbohydrate metabolism, these molecules have a spectrum of

pleiotropic Bctdn tupity deergriseslifussitysofitarget deaissafabecPRARd § (also

tgenes.. Th O,multiple.pr ties make the PPARS interestin

e e e e e R S5 e WlRal Pt of the
supatiamibtaifolic@atholegisdre. arai dicrasnigavantotetatiole are activated by

t jes).as well as for. lowering glohal cardiovascular risk. 4 . .

R R S o, (R R EARE S B iatoiegigivatec
PsthdresitrParkirisorcioissasetanthenoexgetesalbyf i9-amy patinaiogpcid (RXR or

j ving.de enerat neurgn hether they are neurgns
R e B Pt TR R eI Pere o
Peligsienieobyiée ddathResteywsee @ikoneof g kdl tellshmftaommatiorodftgbal target

g (i t i [ ' 1drocytes) or Schwann cells.
gTﬁ%%si llt'ﬁ %%?%gﬁ{ﬁﬁ)g Eﬁﬁ% l't%élfottr rlgfﬂ%%gﬂ;%ﬁdnists made it possible to

preserve learning and memory in rats in which Alzheimer's disease had

been induced (de la Monte SM et al., 2006). It has also been shown that

the oral administration of PPARo agonists reduced the clinical 10

symptoms and the activation of astroglial and microglial inflammation in a
model of miiltinle celarncice (Polale 2008) Owinad to their PPAR
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The present invention relates to compounds derived from substituted 3-
25phenyl-1-(phenylthienyl)propan-1-ones and
3-phenyl-1-(phenylfuranyl)propan-1- ones of the following general formula
(D: 5 () in which: X1 represents a haé gen, a R1, -SR1 or -0R1 group;
5X2 represents a sulfur or oxygen atom; X3 represents a halogen, a R3,

a R4, -SR4 or -OR4

-SR3 3 group; X4 represents. halo
X5 reprgsgé %P%Fi%) o5 %@éﬁ'@brg@ﬁg% RAdg ,%Biar) and
g&ms&rﬁmne@@@gmuﬂ/ di@%&tilgﬁ@tﬁﬁ&ﬂtﬁwg h@éoggﬁs@risﬁon's&?g@héé%dmg for

t R8 Rl R3, R4, R6, R7 and R8, whic
e LTRSS, dhrori R RAS mylrofeaTEs adaNygMatory  and

%;%k@aw@ﬁgcﬁﬁ aliyl Mmbﬁ@tmméﬁm@r @"ﬁ%@:g of acr?umuiatson
ent of g 1 or of grou R5 Whl h can, in addition tg the

Sl dl it BRG Gediaizn MonlBU A R Suiva O Crolesterol

(cmfm}kylPne:mnaemmmcamlmunemf@@yé@r@t@ agdsfineh %Qéglwnoﬂbrate

A t b p (CO), 25(ii)an oxime group, (C=N-0-H)
SRS ¢ F%)ﬁ E(ar Onée%‘f%%ﬂ f%@%é@dwrﬁ@%@w@o%ﬁ%a thus

fmﬁe@ﬂtcéﬁpégéﬂﬁﬂﬁgrﬁ 1y dregers Amakty I greup: ainag @lﬁﬁé&fﬁ&«? by lowering

lre res ntln dro en or an aryl, heterocycloalkyl, or heteroary
G S ERHE W T At PURBLE SEHSth b blnGb AR Brol (HDL: High

By atagikybdoheserpcycloalkyl, aryl or heteroaryl group as defined below;

FPARy is involved in the lipid metabolism of mature adipocyies (a key
regulator of adipogenesis), in glucose homeostasis (notably in insuiin
resistance), in inflammation, in the accumulation of cholesterol at the
macrophage level and in celiular proiiferation (Lehrke M and Lazar MA, 2005).
PPARy consequently plays a role in the pathogenesis of obesity, of insulin
resistance and of diabetes. The thiazoiidinediones (rosigiitazone, troglitazone,
etc.) are PPARy receptor ligands used in the treatment of type 2 diabetes.

There are PPARS ligands currently in clinical development (for example
GW501516 (CAS Registry Number 317318-70-0)), but no PPARS ligand is used
at present as a medicament. This rece-ptor is an atlractive target for the
development of medicament for use in the treatment of the risk factors
associated with metabolic syndrome and with atherosclerosis such as
dyslipidemias, obesity, inflammation and insulin resistance. PPARS is indeed
involved in the conirol of lipid and carbohydrate metabolisms, in the energy
balance, in the proliferation and differentiation of neurons, and in the
inflammatory response (Gross B et al,, 2005).

Beyond to the direct role of PPAR ligands in the regulation of lipid and
carbohydrate metabolism, these molecules have a spectrum of pieiotropic action
due to the great diversity of target genes of the PPAR target genes. These
multiple properiies make the PPARs interesting therapeutic targets for the

treatment of varicus pathologies, notably cardio-metabolic pathologies (i.e.

- cardiovascular and metabolic pathologies) as well as for lowering global

cardiovascular risk.
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CH2), (H) an unsubstituted alkene group, having two carbon atoms
(CHCH), (Hi) an alkyne group having two carbon atoms (CEO); the
substituents of group 1 are selected from -000R12 and -OONR12R13, the
substituents of group 2 are selected from -SO03H and -SO2NR12R13; R12
and R13, which may be identical or diﬁ&ent, representing a hydrogen or

an un ted aékyl radical; their stereoisomers_(diastereoisomers,

enantiomers) 'FRNEDPRYR S "RtaRic Rt f 489 domfiitshierisease, multiple

dewiomersPsakimidaydsatiseselyaias, sedekfoyareane nixtungs dheserigyNinvolving
ct, there is pravided the compounds derived from substituted

-%ﬁgﬁfqefg%ﬁymﬁe?fyﬁﬁ%ﬁgﬁal- gefndpey are neurons of the central or
&ﬁbaewm@beoylfwwdapmﬁ-bw@@ga@fmﬂgmbmm&a@aro@d@s, death or
hich: X1 represents a halpgen, a R1, -SR1 or -OR1 group; represents
R %&;?5&3%&8&4!&@%@&%@%%%6@@8? JRaesReErFSoRIEoglia or
digsisadrsepresenls sdregen eI REhiSR4 Hz0R4 HAMP fRwn that PPARS

represents a -OR5 group; X6 represents a habgenor a R6 group; X7

FAPARIEN B 2RI JEFPBICIERP GrERFFTXS rEATEdan 1S AR AIeeainiats in which

Alzheimer's disease had been induced (de la Monte SM et al., 2006). it has also
been shown that the oral administration of PPARS agonisis reduced the clinical
symptoms and the activation of astroglial and microgiial inflammation in a model
of muitiple sclerosis (Polak, 2005).

Owing to their PPAR agonist properties, the compounds according to the
invention therefore represent an advantageous therapeutic tool for the
improvement of pathologies associated with disturbances of lipid and/or
carbohydrate metabolism, for lowering giobal cardiovascular risk as well as for
neuroprotection.

Notably, the compounds according to the invention possess PPARS and
PPARa agonist properties and are tharefore of interest in the treatment of
metabolic pathologies such as metabolic syndrome {the characteristics of which
are obesity (in particular abdominal obesity), an abnormal blood ipid
concentration (high level of trigiycerides and/or low ievel of HDL cholesterol
(dyslipidemia)), raised giycemia and/or insulin resistance and hypertension) and
in the treatment of dyslipidemias.

" The present invention relates to compounds derived from substituted 3-
phenyl-1-(phenylthienyl)propan-1-ones and 3-phenyl-1-(phenyluranyl)propan-1-

ones of the following general formula (1)




6a R1 representing a hydrogen or an alkyl group having 1 to 4 carbon
atoms, said alkyl group being optionally halogenated; R3, R4, R6 and R7,
which may be identical or different, selected from hydrogen or an alkyl
group having 1 to 4 carbon atoms; R5 representing an alkyl radical formed
from a saturated linear carbon chain, having 1 to 4 carbon atoms, said
carbon chain being: - bound, by its end gposite to the phenyl group (lll),
-COOR12 substituent, R12 representinécf hydrogen or an alkyl group
ihaviighl to 4 carbon atoms; - unbranched or branched with at least one
alkyl group having 1 to 4 carbon atoms; Ais selected from the group
consisting of: (i) a carbonyl group (CO), and (ii) a CHOH group; B
Jepresenisan ansibgtitutedz satdRtedralkyk grotpspaving two carbon
)gioms gCHZ-OH?giPeir stereoisomers (diastereoisomers, enantiomers),

ule oy %?@8,% MiICHRES, %té)g?ﬁetric isomers, tautomers, salts,
Xy deptess csuily atémicobid farms, adkmixtu @R herees: In a second aspect,

ere is provided a pharmaceutical compasition comprising, in a
%%15?%:§§§u\%a§ly £l c%%a@li%af%ﬁéﬁé@ﬁ%ﬁé%@mpound as defined
b ovpraxationadlyRih, cBRbinatiQiRFithane or more other therapeutic and/or

smetic active principles. In a thitd aspe ere is provided the
el BB e Grr soive it baming e
Sandipreseulaerisél tagarsdRnesRd wvitkh8igtgrbances of lipid and/or

rbohydrate metgbolism. 6b In a fourth aspect, there is provided the
X8 relggrgs n% an P b
0 erive

compounds PO Bubstituted 3-phenyl-1- (phenylthienyl)propan-1
-ones and 3-phenyl-1-(phenylfuranyl)propan-1-ones of general formula

F&q Rg) R4, R6, R7 and R8, which may be identical or different, representing a
hydrogen or an alkyl group;

RS representing an alkyl group substituted with one or more substituent(s) of
group 1 or of group 2;

R5 which can, in addition to the substitution or substitutions described above, be
substituted with a cycloalkyl, heterocycloalkyl, aryl or heteroaryl group as defined

beiow;
A represents:

(i) a carbonyl group (COj),

(i) an oxime group (C=N-0-H) or oxime ether group (C=N-0-R11),

(i) a -CROR10 group, R9 and R10 being different, representing a
hydrogen, an alkyl group or an -OR11 group,

R11 representing a hydrogen or an aryl, heterocycloalkyl, or heteroaryl group

as defined below or an alkyl group, substituted or not with a cycloalkyl,

heterocycloalkyi, aryl or heteroaryl group as defined below:;

B represents:

(i} an unsubstituted, saturated alky! group having two carbon atoms (CH.-



in which: X1 represents X2 represents X3 represents X4 represents X5
represents X6 represents X7 represents X8 represents a halogen, a R1,
-SR1 or -OR1 group; a sulfur or oxygen %tom; a halogen or a R3, -SR3 or
-OR3 group; a halogen or a R4, -SR4 or -0R4 group; a -OR5 group; a
halogenor a R6 group; a halogen or a R7 group; ahydrogen atom; R1
repﬁg nting a hydrogen or an alkyl group having 1 to 4 carbon atoms,
saigh pdiey Leraupsbeingoplienalygiaiogbasied;TRB, Rub R aiod R TCIWICHT),
may be identical or different, selected from hydrogen.ot.an alkyl group
ha\@i/'t‘?gaf 1%‘We&&&w&d}ﬁg&rﬁﬁé’p@%ﬁ?ﬁnﬁyﬁrﬁ"ﬁ% ical formed from

a saturated linear carbon chain, having 1 to 4 carbon atoms, said carbon

chain being: - bound, by its end oppaosite.to the roup ( . ‘
tt@@%‘ﬁ@%&ﬁﬂ@ﬁ?‘éﬁ TEp %%?éjﬁi% %Wd gg&‘%%% %@kyﬁig)rﬁﬁz p;! 2R13,
having 1 to 4 carbon atoms; - unbranched or branched with at least one
(Bikyl group having 110 4 carbon slomsi 554 18854 RSBV MR R,

R12 and R13, which may be identical or different, representing a hydrogen or an

unsubstituted alky! radical;
their sterecisomers (diastereoisomers, enantiomers), pure or mixed, racemic

mixtures, geometric isomers, tautomers, salts, hydrates, solvates, solid forms

and mixtures thereof.

In a first aspect, there is provided the compounds derived from substituted 3-phenylk-1-
(phenyithieny)propan-1-ones and 3-phenyl-1-{phenyliuranyhpropan-i-ones of

general formula (1):

in which:
X1 represents a halogen, a R1, -SR1 or -OR1 group;
X2 represents a sulfur or oxygen atom;
X3 represents a halogen or a R3, -SR3 or -OR3 group;
X4 represents a halogen or a R4, -SR4 or -OR4 group;
X5 represents a ~-OR5 group;
X6 represents a halogenor a R6 group;
X7 represents a halogen or a R7 group;

A8 represents ahydrogen atom;



B represents an unsubstituted, saturated alkyl group having two carbon
atoms (CH2-01-12) their stereocisomers (diastereoisomers, enantiomers),
pure or mixed, racemic mixtures, geometric isomers, tautomers, salts,
hydrates, solvates, solid forms and m&ures thereof. In a fifth aspect,
there is provided the compounds derived from substituted 3-pheny1-1-
(phenylthienyl)propan-1 -ones and _
3-phenyl-1-(phenylfuranyl)propan-1-one5 of general formula (I): (1) in
Rivhrprexerepgesdntd epalogeraa &yl sRUprhaRnglotp dXarbpresémtss, said
r en.atom. e halogen or a R3, -SR3 or -0R3
A O I o or -0Ra group: x5
R fefrésétfisamcDRB, grbugh Xtare e seatdicehalogéfoeaiRexdroig) Xom hydrogen
r I roup:. esents ahydrogen atom; R1
Dﬁ%&r%ﬁﬁ%g%@%ﬁﬁg%gaggén%ﬁ%%gﬁéﬁ%évmg 1 to 4 carbon atoms,
Rsaidnitkst gtiogp eiatkvptisdily/ Hatogehdted; R3s&R4rREcANddRT, venign chain,
' ' ifferen ected fro en or an alkyl group
h%?j&%?&&%’%%@ﬁég %%Rr%sg%g ﬁ%ﬁ%érggéa%%gg g‘ﬁ alkyl radical formed
from a saturatetlimeadredtbonrchainphaiindgol tosd waebeh atours (H8id-COOR12

carbon chai g - ho its e posite to the phenyl group (111 :
O00R12 SuBA e e oy e R G a  Far gL oL having
having 1 to 4 tarboarktmmatieroabranched or branched with at least one

alkyl 9roup _inhranched or branched with at least one alkyl group

having 1 to 4 carbon atoms;

Als selected from the group consisting of.
(Y a carbonyl group (CO), and
(iiy a CHOH group;

B represents an unsubstituted, saturated alkyl group having two carbon

atoms (CH2-CHz)

their stereoisomers (diastereoisomers, enantiomers), pure or mixed, racemic

mixtures, geometiic isomers, tautomers, salts, hydrates, solvates, solid forms

and mixtures thereof.

In a second aspect, there is provided a pharmaceutical compasition comprising, in a

pharmacedutically acceptable carrier, at least one compound as defined above, optionally
in combination with one or more other therapeutic and/or cosmetic active
principles.

in a third aspect, there is provided the pharmaceutical composition as defined above, for

treating the cardiovascular risk factors connected with disiurbances of lipid
and/or carbohydrate metabolism.



A is a CHOH group; B represents an unsubstituted, saturated alkyl group
having two carbon atoms (CH2-CH2) their stereoisomers
(diastereoisomers, enantiomers), pure or mixed, racemic mixtures,
geometric isomers, tautomers, salts, hydrates, solvates, solid forms and
mixtures thereof. Within the scope of the present invention: - the term
"alkyl" denotes a saturated, linear, branched, halogenated or
unhalogenated, hydrocarbon radical ﬁ%\/ing more particularly from 1 to 24
_ carbon atoms, preferably from 1 to 10, and having more particularly 1, 2,
In Bfdbirl, £pEcBHRRY B0 UROR ROBIS: WE- Ay MRNIRB, A6 mg&egm_,n 1.
( r@:«?[ﬂ?%ﬂ trifl‘i%[ometh l, ethé/l, n-prapyl, isopropyl, n-butyl, iIsobutyl, Y
PRt ybu%j?l% "R petitit n%‘age PN nEGh ety )piepan-1-ones of
geparticidanda dlkyl or alkenyl radical having 1 to 4 carbon atoms is
preferably selected from the group comprising methyl, ethyl, n-propyl,
n-butyl, isopropyl, sec-butyl, isobutyl tert-butykand theig(unsaturated
derivatives, having, at Ipa%; one de% bond (Sidgh as potably: CH=CH).
- the term "cycloatky- denoteg/ g etk
forming at least’one ring. Welin&y ¥rentionp

cycloheptyl and cyclooctyl. 7 from N, 0, S or P. YWe may mention, as
heterocycloalkyl groups, aziridine, pyrrolidine,%etrahydr%ghiophene,
imidazoline, piperidine, piperazine and morpholine. - the term "ary!"
refers to aromatic groups preferably éBmprising 5 to 14 carbon atoms,
in wadvantageously 6 to 14 carbon atoms (i.e. 6, 7, 8, 9, 10, 11, 12, 13 or 14
rbon atoms). They are generally mono- or bi-cyclic. We may mention for
gjar%%ﬁgsﬁ%#ﬁrﬁzﬁgﬁ?a%%ht D HapRtklIgERiacenyl or fluorenyl.

Xétreprbessto pesolhedegggtinygstion, the aryl groups can be
%yhbstituted with 10 one or more substituents, which may be identical or
|

EFRRTSRID A HESEPtFe Fits: oFtRe wa@%&?%?may mention as

*iampiessine bategspentae 2l goRasdasselingd ghove) and alkyloxy

)géor%p?_ defined § p alkyl chain (as defined above) bound to the
MOISRLTE A %ﬁeﬂr@‘fﬂer bond)), the alkylthio groups (defined as an

)@Kgé;mfwer(md@mgbab@\éep@ogy%gg the 15 molecule via a sulfur
>{I;k1ioether bﬁngz}’ %l]JCh as metE%J, trifluoromethyl, methoxy and
Al TS SRR Ry ) ARERMA0 A HfRIdPomethylthio, the amines, the nitro
Xdt oapseshateysiionygiernaothe aryl, heteroaryl and heterocyclic groups. -
the term "heteroaryl" refers to aromatic groups preferably comprising 3 to

20 14 carbon atoms, advantageously 3 to 8 carbon atoms (i.e. 3, 4, 6, 7 or

R1 répsasmtiatomaydnigieutackby AR9 Qroi e:RGIsEORtNS E%'r%gﬁda{@gé, said
aikleroﬁa Stg)r.P. W _mna#/ mention, as heteroaryl groups having from 3 to
Saiith a%}ﬁsof&ﬁ’ aYi BR2'5Ad pyridine. Among the substituents of

R3, Rde RétendR7gretinsh weapby neimiafor %ﬁf@f@ﬁ@@é@%@%ﬂﬁg&?@gen
or ana#yl roupsf%s defined gbove) and alkyloxy groups (defined as an alky
¢ a%p%’(s) efi é@gb%\;g)%bﬁﬂﬁbofb@wmecule via an oxygen (ether
R5 repedpntive adhy g/ Dradrs(drfinestasamn alkykehain@idetined Ahavel ain
havingyo‘ﬁj?dﬁo th% mol#éule via a sulfyr (thioether bond)). Examples of these ’
UbShISTRIL FHRA, SR GRSRRAH I aReBf#Rg:and trifluoromethoxy, 30
hm(?jthylthidammdnﬂr,iftblprﬁm%fﬂiﬁ’ﬂbﬁbééﬂézl;ﬂﬁin% MVPWS(W)‘%COORQ
ydroxy g ryl.and heterocyclic group e _
halogen gaigrgn%%getrﬁﬁ sgggtzﬁé%%n%ﬁg%r%m' 8er, &iﬁg,%oﬂi@{{ﬂa“p having
chlorine hfsms:agon atoms;
- unbranched or branched with at least one alkyl group

having 1 to 4 carbon atoms:



Within the Scope of the present invention, in general formula (1), the
atoms of ring 1l are numbered starting from the atom X2, which bears the
number 1, the other atoms of the ring being numbered starting from the
carbon of ring Il bound 5 to the group A-B. Thus, the carbon of ring Il
bound to the group A-B is carbon 2 (ord32), the carbon adjacent to 02 is
carbon 3 (or 03), etc. A particular aspect of the invention relates to
compounds of general formula (1) in which A represents a carbonyl group
(CO). 10 Another particular aspect of the invention relates to
compasirdsarbgepkbgabigrnilid)(l) in which A represents an oxime group
(C=N-0-H) or oxime ether group (C=N-O-R11), R11 representing a
branched or linear alkyl group, notably an alkyl group having 1 to 7 carbon
atorfis replestitutisdzor notauitks #hcyeloakylrdtedetbrdcycloskiikang awo carbon
heteroar%% EQE gﬁ_fi ly, R11 represents a methyl group Ina
particula en A represents a C=N-O-R11 group, R11 is an
alkyl group having 1 to 7 carbon atoms substituted with an aryl group,

nota en More referably is a methyl group
R R O S0 SRS BB, AT AR 1o efpyFifetlp racemic
mikhoter paticetacaspectof thadvenatien s@memmmmpp@@dmwge@@ﬁal forms
fgrm%a%) in which A represents a -CR9R10 group, R9 representing a
@ yg}’ 2 %#a% representing a hydroxyl group, an alkyl group or a
-OR11 group, R11 25 representing an alkyl group, substituted or not with a
cycldalkﬁﬁkhé@@éytﬂ@éﬂkylpmﬂ@d Hecoroand grduipeBaid adylsayaiabys-pheny)-1-

I arylor heteroaryl tionally halo enated.
(p}f?ﬁ; Kﬁ%ﬁﬁf reéres%%?s Edi e%grg%?%%ﬁfh@ ?‘ﬂﬁﬂj\ﬂ H2RAG-1-@enes of
gefaratbormattan($). preferably 1, 2, 3 or 4 carbon atoms, preferably 1 or 2
carbon 30atoms, advantageously R11 represents the methyl or ethyl

group. For example t-can also be(an isoprapyl. Agdvantageously
R11 is substituted v cloalk group, nota Ihéxyl an aryl
group, notably)pe -2 (C or heteroary p, 9 notably

pyridinyl, said cycloalkyl, aryl¢heterocydicdd e rd&}y o
being halogenated. Even more preferably, R11 re R
preferably comprising a carbon atom, substitu henyl,
iodophenyl, cyclohexyl, or pyridinyl group. 5 7Anothe£particular aspect
of the invention relates to compounds, of general formula (1) in which A
~ represents a -CR9R10 group, R9 repf senting a hydrogen and R10
in whjsiesenting a hydroxyl group. 10A particular aspect of the invention
o s of en { hich B represents an
unsﬁggstltu%ﬂgg sa}t%urgt%% aIEy gl’OL%r ;%g pré%é{v fiB4¥4rbon atoms
{CHemsNts a slhatieerparienlataspect of the invention relates to
neral 15formwa (1) hich resents a R5, -OR5 or
ngg%%&l%\%g ?éa%P %%t?ﬁga;%% alkﬁrﬁ{%ﬂp g}gg ?éﬁ)wnh a substituent
Mg’&mﬁﬂents Ehamgmmpmﬁamb&%mpme@meRS group in

% | group substituted with a substituent of group
P fé Iy, E%)g%tu of group 1 is -000R12.

X6 represents a haiogenor a R8 group;

X7 represents a halogen or a R7 group;

X8 represents ahydrogen atom;
R1 representing a hydrogen or an alky! group having 1 to 4 carbon atoms, said
alkyl group being optionally halogenated:
R3, R4, R6 and R7, which may be identical or different, selected from hydrogen
or an alkyl group having 1 o 4 carbon atoms:



20Preferably, R5 represents an alkyl radical formed from a saturated

linear carbon chain having 1 to 4 carbornzgtoms, said chain being bound

by its end opposite to the phenyl group (Ill), to a substituent of group 1.

Said chain can be branched with at least one alkyl or alkenyl group having

1 to 4 carbon atoms, or substituted with a phenyl group. 25Preferably,

RO sepigserdinghich allsyl bediraltiterroedifierens saitesesd dhydrogener chain,

rRvRIkYA rﬁd@@émﬁqgt&ﬁ%4%§38§gﬁﬁ@ham ig’referably, the substituent

of group 1 is of the type -0 0 eling as défified above and
preferably represeting tifrleéroppasitikis greupteampisingsl (12) 3-400R12

5 or 6 carbo f I rising 1 or 4 30carbon atoms, in
particular a trgr%-buty %ﬁgu%?%%e%%%@g&s%% RI57hRG an aky! grou;a having
-OCH2000R1Zobi¢anbaygestisiys R12 can notably be selected from

hydrogen and the - E%?E@%s%%%&xﬁ%{%%ﬁes lkyl group

Evenmorepreferably, X5 represents a™-
-0C(CH3)2C00C(CH3)3, -OCH(CH2CH3)COOC(CH3)3,
-OCH(eH2EH#)R0QH, ~OCH2000H, -OCH2C000(OH3)3,
-0(OH2)3C(OH3)2 , -0(CH2)3C(CH3)2C000H3,
-OCH(C6H5)C00(02H5), or -OCH(C6H5)000H group. 10A particular

asp%tggpt@%' ngjQn ompounds,of general formula (1) in

which X8 repr%];&e%néﬂa %@%ggggug?gm _sa%ur t@éio?d%'é Bty ashdeeorarbon
the inverfigimenE ehnipblands of general formula (1) have at least one of

the X3, X4, X6 and X7 groups representing a 15halogen atom or an alkyl

group having 1 to 4 carbon atoms, preferably a halogen. Another
thslriiteracispsaest tidiastertmnoniates tercontipgsrds ghgenerabipra|aocamic

mitthina¥high X3 and/ hich may be idenfjcal or different, represent a
halogen ,gprefegﬁgy%wﬁ%%'o%%ff%%%rioﬁg?e A28 andi¥a@l@se Solid forms
ar‘i@éﬁﬁ@b.'r@ﬁdh@fﬁ@‘sent a halogen, preferably a chlorine or fluorine atom,

even more preferably a chlorine atom. Another particular object of the

inveMiBhirelatestopempiund=stgenevehitsmula (1) in which X3

repre%stgrmd ; nd X4 represents. a bromine or fluorine

atom. 25 Accag?gﬂg%%@rt\%o Br SRPUA SRt FertiGhaied. halogenated or
“”Béfﬁﬁ@ﬂﬁ@%f@@ﬂ@@@mm '(ctph&mria:@lea&t@@@@fduﬂér}&@&&m X8298 carbon
atohfs9 MRS L8R nij lo tom or an alkyl group having 1 to 4

carbo%oms g}rﬁ? thenﬁrygnzli?riir%gS %r%%\éi@ (rer ﬁ]g ‘ﬁHFB&&ﬁbté or4. 5.6 7 8,
© qintkgriteergriop(s) ¥eeniey fremtxs) Xdr a0AhraadiXd hieprgseifioromethy!,
etH}}{dﬁQS?db?FPﬁQ%rBWPQ%% Sebutyl, tert-butyl, sec-butyl, pentyl, neopentyl
or n-hexyl radicals.

In particular, an alkyl or alkenyl radical having 1 to 4 carbon atoms is

preferably selected from the group comprising methyl, ethyi, n-propyi, n-butyl,
isopropyl, sec-butyl, isobutyl, tert-buty! and their unsaturated derivatives, having

at least one double bond (such as notably: CH=CH).

- the term "cycioalkyl" denotes an alkyl group as defined above and
forming at least one ring. We may mention, as cycloalkyl groups having from 3 to

8 carbon atoms, cyclopropyl, cyclobutyl, cyclopentyl, cyciohexyl, cyclohepty! and
cyclooctyl.

- the term "heterocycloalky!" denotes a saturated or unsaturated alkyl

group forming at least one ring interrupted by one or more heteroatoms selected
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11 which X4 and X6 are two methyl groups, and X3 and X7 are hydrogen
atoms. Another particular object of the invention relates to
compounds of general formula (1) in which X6 and X7 represent a
hydrogen atom. 5Preferably, X6 and X7_represent a hydrogen and X3
and/or X4, which may be identical or dlf?erent represent a halogen,
refeﬁlbl orine or flyorine. ther ferred asg) (f Elates to
gl

%WupoUn 5 é’énera (ﬁ'ngnu?z}f(w 1 EPTERR PPy aziridine,
pORdlidRiere ptetentyngriydnegen O"mﬂdam@@oumlﬁe@femly Rberazine and

nrqe{p eh nts an alkyl group having 1, 2 or 3 carbon 10atoms, even more
pre Ifthe alkyl group is halogenated. Preferably, X1 is selected
from a trifluoromethyl group, a bromine atom, a methyloxy group, a

methylthio nd tr methoxy group and a h tom.
Optioriaihe;%ﬁ reprei%{ E%gfér&%pa @t[(%@ﬁé{p%é ggr ﬁ SfHgprising 5 to 14
qaeferredcaspeethelategdocsimpoiundd abgeneratdors(ile. (B, II’TV\[B]IG}] X0, 11, 12,
presen halo en, preferably bromine Another particu ect of
R P S R R e T Py R R conay mention
frepeegentdaa phlémyatdngﬁ a-rApbithet, pprtiegleihobjeptiph feehwentidnioranyi.
tes,to com eneral for ula( n which ring 1l is substitute
G R F Rt (0 oemt R o e Bt B B R e with
gelates tmomnmmm@mhwﬂwmd@rmmg (Deniverigiosingd| wsalstitutathong the
l,in ition 03 25 Another particular ob ect of the jnvention
R o R o sl T T GRER PG TSR HaR goens. the
a/mh greweq@é(ﬂmme&m%’) (anmnetaielativedopingdidfined ad\aethgky! chain

ll%r%g( )%c]:t of t e inv téosr%{?eslflte?ee b@é);nﬁzuﬁsa% e&%ﬁ%@fﬁ%r@@ﬁd» the

a(khuybhm reiative t@jeﬁgddj) atZénrmlidﬁl (Bhiaiwhieh Bafrepdesenised bound to the
hydrogen or an al aving 1 rbon ato S Whl h can
DB T TR AR B df Seeae. elRan Vi atetiy, methoxy

addntitiid amdiféehenty beiethgétecteghtiotrifaubyshagenitrian alkybgivus, the nitro
havin ég to4 arbon atoms. t?w more ref rablg the |ﬁventlon
7

Felates to p"&’fﬁo@g ene?a?fgﬁ:fﬁ Baﬁyw%” asvile BfHE™

following condltlons preferably all the conditions, are fulfilled: 10X6 and

X7, Wbi&h a[g:f‘r%j eﬂ Fearléar%rerse?ersatg %drreorgap C%r}gﬁops preferably comprising 3 to
14 carbon atoms, advantageously 3 {o 8 carbon atoms (i.e. 3, 4, 8, 7 or 8 carbon
atoms), interrupted by one or more heteroatoms selected from N, O, S or P. We
may mention, as heteroaryl groups having from 3 to 8 carbon atoms, pyrroie,
imidazole, and pyridine.

Among the subsiituenis of the heteroaryl groups, we may mention for
example the halogens, the alkyl groups (as defined above) and alkyioxy groups
(defined as an alkyl chain (as defined above) bound t¢ the molecule via an
oxygen {ether bond)), the alkylthio groups (defined as an alkyl chain (as defined
above) bound to the molecule via a sulfur (thioether bond)). Examples of these
substituenis are methyl, ftrifiucromethyl, methoxy and trifluoromethoxy,
methylthio and trifluoromethylthio, the amines, the nitro groups, the hydroxy
groups, the arvi, heteroaryl and heterocyclic groups.

The halogen atoms are selected from the bromine, fluorine, iodine, and

chlorine atoms.
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X3 and/or X4, which may be identical or different, represent a halogen,

preferably chlorine or fluorine; and/or X2 represents an oxygen or a sulfur,
preferably sulfur; and/or X5 represents a R5, -OR5 or -SR5 group, R5
representing an alkyl group 155ubstitut%d with a substituent of group 1,

and/or ring IL is substituted with ring | i position 04 or in position 05;

and/or ring | is substituted with the X1 group in position C3 or in position

04; and/or X1 represents a halogen, a R1, -SR1 or -OR1 group, R1

repléiseintifng & bydeogetnerraasakyigvenppandiog2tefatdprasgatsl), the atoms of

g SR SR e P £ W) SR e 1 e

afifferehtnre pré fentimy Hbirdrogenh26zh sitaigyduprotiee-@RAkgrofinng i bound
I fi I R11 ' h : ,

GRS b A B SAEOIRARIPIRD SRR o coron

(sntsstitutes @rbéﬁv&iﬂjﬁ@@yﬁodﬂ@ylb etéaTiloalky), ad. or heteroaryl
group as defined above; and/or B represents an unsubstituted,
saturated alkyl group comprising two carbon 30atoms (CH2-CF12) 13

and 3-Hheagictiphesyifaianyl) frepirvaniaresefties fotlondmgogemeral of general
); in.which: I alogen 1, -SR1 or -OR1

%%Hl%w Erné(tp!'grkeﬁsgg]rxt/)&s ,l§ %L%%erhgg c%(%/%g%ﬁ) ﬁg‘c: %ch(ii? ge%@ sents a halogen,

an R3, -SR3 or -OR3 group; X4 represents a halogen, an R4, -SR4 or

o USRS R AT O, TSR S eneca
feoRrular (DRY yhioigh; A represents an oxime group (C=N-O-H) or oxime ether
group (C=N-G-R11), R11 representing a branched or linear alkyl group, notably
an alkyl group having 1 to 7 carbon atoms, substituted or not with a cycloalkyl,
heterocycloalkyl, aryt or heteroaryl group. Preferably, R11 represents a methyl
group.

In a particular embodiment, when A represents a C=N-0-R11 group, R11
is an alkyl group having 1 to 7 carbon atoms substituted with an aryi group,
notably a phenyl group. More preferably, R11 is a methyl group substituted with

a phenyl group, in other words R11 is a benzyl group.

Another particular aspect of the invention relates fo compounds of general
formula (1) in which A represents a -CR9R10 group, RY representing a hydrogen
and R10 representing a hydroxyl group, an alkyl group or a -OR11 group, R11
representing an aikyl group, substituted or not with a cycloalky!, heterocycloalkyl,
aryi or hetercaryl group. Said alkyl, cycloalkyl, heterocycloalky!, aryt or heteroaryl
groups are optionally halogenated.

in particutar, R11 represents a linear or branched alkyl group, having 1 to
7 carbon atoms, preferably 1, 2, 3 or 4 carbon atoms, preferably 1 or 2 carbon
atoms, advantageously R11 represents the methy! or ethyl group. For example,
R11 can also be an isopropyl.

Advantageously R11 is substituted with a cycloalkyl group, notably

cyclohexyl, an aryl group, notably phenyl, a heterocyciic or heteroaryl group,
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X8 represents an R8 group; 15R1 representing a hydrogen or an alkyl
group haying 1 to 4 carbon atoms, said alkyl group being optionally
halogenated: R3, R4, R6, R7 and R8, which may be identical or different,
being selected from a hydrogen or an alkyl group haying 1 to 4 carbon
atoms R5 representing an alkyl radical*formed from a saturated linear

haip, 20h b t bly 1 carb t
R e BB R gpiona
t(@tlr)gtot@mg%tﬁtmnt $electechfnam pERER1Y, aRd 1CRINRERES, d%lémw group,

be identical or different, representin ydrogen o
B R 0 G AT, S8 Bt b e Sadpeheny
@bleaewhe)almla@mll@mdggroup having 1 to 4 carbon atoms, or

substituted with a phenyl group; A represents: (i) a carbonyl group (CO),
14 (ii) an oxime group (C=N-0-H) or ox me ether group (C=N-0O-R11), with

R11 séltectbdrfgmrtralhadmgﬁmatﬁrtheamadkw; oufeiinca @cﬁ:’ﬁtﬁﬂﬂ’é‘c@b‘f general
hav o7 0 atoms substitu t with a notab

A GTo T R ARG SRy GrOGRE DERE BB ATy P edycrogen
aatc(iiﬂk)’ié}m%tﬁtmngtm HROreeptegenting a hydrogen atom and RlO

representing a -OR11 group, R11 being selected from a hydrogen atom,
an alkyl group (linear or branched) having 1 to 7 carbon atoms, preferably
having’l\lpznﬁcelaarhepembms Mdiauedtgteupdm 10 msmia&t'rtdtedabrgeneral

|tut W|th cycl Iky notably u
r%atb?y enyl 39 g“h&%r %) ﬁota&ﬁﬁé §ﬁ§r sal Eﬁ(%f CP alkyt group
acyoloadkyd) Byl mdbeﬁeraimryieg(r@&hs@ﬂenally being halogenated 15B
represents: (i) an unsubstituted, saturated alkyl group having two carbon

atoms (CH2- CH2), or (H) an unsubstituted alkene group, having two
carboAatthes (@iHOlE). mmd&ﬂteﬁnhemmﬁmlmﬂgspmfmmdounds of general
WR? ent of.t n relates to,co ds neral for
@eg);reg;g‘n sa cégrbonﬂ%grmj%%(c %%Xnotage[rgglagf'gﬁtp c’)f&;tél Qesentmg
qeaaﬂicﬂlg@ws@eéd@mbwm suokthednvenigonigs Irelates to

comp wh| h A represe -CHOR11
gipre eratﬁ%é&nw ese? %53 rOUR which R5

group, eing Iece Hom a ydrog eth l,
f@M?E%@@DWWCWmemWManhmajebeahyhmtdef group *@ Preferably,

Y IRYIMRIEY LIEMP1 is —~cOOR12.

Preferably, RS represents an alkyl radical formed from a saturated linear

carbon chain having 1 to 4 carbon atoms, said chain being bound by its end
opposite to the phenyl group (lif), to a substituent of group 1. Said chain can be
branched with at least one alkyl or alkenyl group having 1 to 4 carbon atoms, or
substituted with a pheny! group.

Preferably, R12 and R13, which may be identical or different, represent a
hydrogen or an alkyl radical having 1 fo 4 carbon atoms.

Preferably, the substituent of group 1 is of the type -COOR12, R12 being
as defined above and preferably representing a hydrogen or an alkyl group
comprising 1, 2, 3, 4, 5 or 6 carbon atoms, preferably comprising 1, 2, 3 or 4

carbon atoms, in particular a tert-buty! group.

In a particular aspect of the invention, X5 is selected from the groups:
-OC(CH3),COOR12, ~OCH(CH,CH3)COOR12, -O(CH2)3C(CH3),COOR 12,
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A further variant of the particularly preferred embodiment of the invention
30 relates to compounds of general formula (1) in which A represents an
oxime group or oxime ether group (0=N-O-R11), group R11 preferably
being selected from a hydrogen atom, a;l ethyl, ethyl, isopropyl,
cyclohexylmethyl, benzyl, iodobenzyl, o %] rrdmylmethyl group, even more

R o bl 5P BSRCLir TEEEL otobl e

seoeped fdsrofhgeénerahfarmd urae(rnmyylm@}e@)bsa}@%@m, @oaps.
5bioisomer of the-OR5 group, notably a -SRS group, with R5 representing
an alkyl radical in which said carbon chain is bound to a -O00R12

substittest.  mokdvantagecaisly, X54$ selesteddeons thegrowsC(CH;),COOH,

B BersyooR 1 16 NGB0 OO A iagebldy 1 5 COOH

-SHlESI €O hydrogen a@CtHeSCHB, (KK 3)3 and -OHZHBBigkiL(pg:).COOH,

R S A ELERE bR G OO R it OBt o ghs COO

grivemtion relates, in the particularly preferred embodiment of the invention,

to compounds of general formula (I) in which ring 1l 20is substituted with

ring | in position 04. Another particular object of the invention relates,

in the papmtianppraderet embuoslimertibbthedwientido, twcgupodadsfoeneral

rmul hrch ring.ll is,substituted wrth ring | in position 05.

L s G S T ortho, meta o para

position relative to ring Il. In a particular variant of the particularly

prefer bod| ent the invention, X1 is in meta ara position

preferﬁiy in p ars;)ggl o[’rl &l a?ve%to nF\g |f“§8f%f'8“p§rﬁﬁ%u aFH APan ? of° f general

fehen pharti¢ulaalyepedférred embaxirtrentdf, thd in¥éndiod, X1 mrsefectegpfemmanting a
r hy roup n e I X u e hylth

B R e ol ST oo dtone G R Eoratageraoly =

h@lwsartlcular aspect of the invention, in the particularly preferred

e boASnLe bl E B AP e AR ARG AR KNGREOR T generai

have at east one o groups representin
fhm@ediarowbnamm@m%%awmgmmm oarisem e @af’%ﬁaablyepresent a

e sen ﬁ?&grgmy%ﬁgg@e g}ef%&?ﬂggenamd or unalkylated group(s)

rom X3,’X4, X6 and represent a hydrogen atom or hydrogen
atomsofefefahk/ al &t pld, dreyidantialode cepnpsandefosivbieh Xseferably a

oS4 rsagieniat e caespopiio daigaseaioms iR

fluorine, bromine or iodine), not orlne uorlne
Another particular object of the invention relates to compounds of general

formula (I) in which X3 represenis a hydrogen atom and X4 represenis a

bromine or fluorine atom.

According to another aspect of the invention, the compounds of general
formula (1) have at least one of the X3, X4, X6 and X7 groups representing a
halogen atom or an alkyl group having 1 to 4 carbon atoms and the remaining
group(s) (i.e. the unhalogenated or unalkyiated group(s) selected from X3, X4,

X8 and X7) represent a hydrogen atom or hydrogen atoms.

Another pariicuiar object of the invention relates fo compounds of formula

(I} in which X4 and/or X6 represent an alkyl group, in particular compounds in
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They can also be compounds for which X4 and/or X6 represent an alkyl
group, in particular compounds for which X4 and X6 are two methyl
groups, and X3 and X7 are hydrogen atoms. 15 According to a
particular aspect of the invention, in the Partmularly preferred embodiment
of the invention, X4 and/or X6 represent n alkyl group, in particular X4

SBCRATN) Do ihB AL ALAEPRS BYAmaBHIBH 4P Sofgan atoms

from: tert-butyl2-(2,3-dichloro 4 (3

%g;g_ 5_%8%223%0 ethé%%%%%ﬁé%{yzentson reigtes to compounds of general
faf(ﬂ;Bad(c)hih@m?ﬂe@me&(ﬂ%ﬁi&eemraetpwmmmmn -2-y1)-

panoic acid;

g{;?g,ytqé’ a&?ggﬁeth&o_ _@ﬁ%ﬁg%af&d@gen and X3 and/or X4, which may
&Ulfﬁmﬁmﬂﬂy@iﬁm@m)tl‘&@me%@ﬂﬂaﬁW@@hepm%}@ameﬁhwﬂr@@nﬂa&me

2-(2,3- 0ro-4- triflyoromethypphenyOthien-2-
propyl rp]% gxyr))é eﬁ{/ Bséﬁ({;%aég@ {(Pqelels]) BFE c% general ¥o?muia {H in
@R4H A (A -regdobenrygloxy)r3t(b-@4(tfluaBamety e aybitien-2- hydrogen or an

| 1 h 2-methyl t
P R RS A b Ay AR GOy ARG 13, o & carbon
mmpylb%dmmmpm)%mmwﬁwammi@gdnaied

O e e R 2P a AR atom, -
rﬂe(mﬁ@@h@my (3 meettBASi(A dtotiporamitbyliphettypiliendlpy and a hydrogen

BRI BB oo ey REARRE 2 1)

5propyl)phenoxy)butanoic acid; tert-butyl

2-(2,3- 0ro-4- 0X0r -3-(4-(4; (trlfl oromet hen Oth

yI)prof)% %ﬁeﬁ)oé(% 5e %To propaﬁ ’to ccyn% oun general formula () in
vE2h(2tB>diolelpresé {8 axbaBogle (4 - mre“facmbmeﬂwi)pimnyl)thlen -2-y1)-
propyl)phenoxy)-2-methylpropanoic acid;
10methyl5-(2,3-dichloro-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenyl)thien-2-
yI)proMtbbepa@tﬂ& -dinyethyipdreaneateion relates to compounds of general
fgn(g (31 H)Wh4 é{%S é g[rlaflggﬁp éh%)phenyl)thlen -2-y1)-

propy enoxy eRtanoic ach

tert-butyl2-(2,3- dlchloro 4-(3-0x0-3-(5-(4-(trifluoromethyl)phenyOthien-2-

15y0

2 (03 IR LN SR Sl ool rispdnsegpgyns of general
fpmpya;ﬁﬁenqo@mem@ébla substituted with ring | in position C.
ethy'27&%0%&%%‘8%6{&?‘8%%&'@f‘@ﬁé‘fﬁ\'}é%%ﬂe}@%% 0 8 C%E"x%ggnds of general

- formula (1) in which ring Il is substituted with ring | in position Cs.

Another particular object of the invention reéates to compounds of general
formuia (1) in which ring | is substituted with the group X1 in position C; (or meta
relative to ring 1),

Another particular object of the invention relates to compounds of general
formuta (1) in which ring | is substituted with the X1 group in position C, (or para

relative to ring 1),

Anocther particular aspect of the invention relates to compounds of general
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yOpropyl)-phenoxy)-2-phenylacetate;
202-(2,3-dichloro-4-(3-o0xo-3-(5-(4-(trifluoromethyl)phenyl)thien-2-y1)-prop

y1)- phenoxy)-2-phenylacetic acid; tert-butyl2-(2-chloro 4 (3
0x0-3-(5-(4-(trifluoromethyl)phenyl)thien-2-
yl)propy1)-phenoxy)-2-methylpropanoaté?
2-(2-chIoro-_4-(3-oxo-3-ﬂ(5-(4-(trifluorometh l)phenyl) h en-2-yl)propyl)
FOEHERA dkl 0 WiBRy R fo paiisiecttfl AW HRYBR (SR @y Jroup having 1 to 4

@é@%&(éﬁﬂf(&ri&vﬁ%ﬁrﬁgm&)ﬁbﬁgb{%@Ftta%genated, and R3, R4, R6, R7 and RS,
ropanoate,

l)propyl)-phenoxy)-2-methyl
‘ét)t%fb%iﬁ%@(@@g&@k@(g@p@ﬁ%%ﬁ@ﬂ%ﬂ?@?‘%‘ﬁ?ﬁtﬁi@ﬁlﬁybwﬁg@)l or an alkyl
PRRRONYIAETEIRYAFRRN9IS BRI, _ _
30tert-butyl2-(2-fluoro-4-(3-oxo0-3-(5-(4-(trifluoromethyl)phenyOthien-2-
yl)propyl)-phenoxy)-2-methylpropanoate; 2-(2-fluoro 4 (3

0X0-3-(oyédr (e romathubRNeMA THOBrEAPFERXY to compounds of general

henoxyz-z-methyl ropanoic acid; 18

bRy - (BL1lBIo 48 8RBl 2200 (@l (HiuérBaveng ITsmehiipasenaferably all the

oREaRID - RReRgKy)acetate;
2-(2-fluoro-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)propy1)-
phenoxy)acetic acid; 5-

Ro( 2o -4vicRyshoyeptBat4répfbsamettpdtoBeny iiesr2-y1)-

ropyl)phengxy)acetic acid; , ) L

345 (BEnZyioxy) s atriftSorisiRBtisR) pREngiftRTent2-yBRIBRSHj-2 halogen,
pheseopbonaplacste acistine; and/or _
)%rt-butng-%Z-fluoro-4-(3-oxo-3-(5-(4-(tr|fluorometh?ll)phen Nthien-2-

vBBIGE§ i%%ﬁgy%%rn%%fur, preferably sulfur; and/or
25(2dlvero=tE3-0xrs3- (R tduogree i) phe rd) thihe2aiiigPyhk)-alkyl group
%hen_?xg%gutagmca id;, o _

s GG Wit -ﬁﬁ%ﬁ-@(g?ﬁ—?ﬁ‘?ﬂ%%ﬁu'éﬂﬁ?f)phenyOthlen-Z-yl)-
rﬁgpg!%gwmmiwﬁidﬁﬂ@ﬁgﬁtmga-%ihrgﬁ%%ﬁ%; ar)xgil(t)r t
0x0-3-(5-(4-(trifluoromethyl)phenyl)thien-2- yl)propy1)-phenoxy)butanoate;
*’Ei%z!-b%sﬂﬁ(%s oS -(2@?4- ?riﬂéﬁarﬁ“éﬁaﬁj%@ﬁ%)%i@hpﬁw?ap%;andfor
Yhemprpinianaic Raidgdart-Bulil-(29memer 448R1 group, R1 representing 2
h(;r)éﬁbggjé?s'g{- tHfla%%rj?r&%t&]g!)ggg%/rl)th|en-2- 20yl)propyl)-phenoxy)acetate;

A represents:

(i} a carbonyl group (CO),

(ii) an oxime group (C=N-O-H) or oxime ether group (C=N-O-R11),

(i) a -CROR10 group, R9 and R10 being different, representing a hydrogen,

an alkyl group or a -OR11 group, R11 being as defined below,
R11 representing a hydrogen or an aryl, heterocycloalkyl, or heteroaryi group as
defined below or an alkyl group, substifuied or not with a cycloalkyl,
heterccycloalkyl, aryl or heteroaryl group as defined above; and/or
B represents an unsubstituted, saiurated alkyl group comprising two carbon
atoms (CHx-CH,).

In a particularly preferred embodiment, the invention relates fto

compounds derived from substituted 3-phenyl-1-(phenylthienylpropan-1-cnes
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2-(2-bromo-4-(3-0x0-3-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)propy1)-
phenoxy)acetic acid,
tert-butyl2-(2-bromo-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenyl)thien-2-
yl)propy1)-phenoxy)-2- methylpropanoate 25- 2-(2-bromo 4 (3
0x0-3-(5-(4- (trlfluoromethyl)phenyl)th|en % -yl)propyl)-
n0|c cid;

K BB S RO ARG h96: (e qRARGT AR Ry ppgiRRIz! formula ()
yl)propyl)-phenoxy)-2-methylpropanoate;
2-(2,3-dichloro-4-(3-oxo0-3:(5-(4- (trlfluoromethyl)§henypfur-2-yhpropy1)-
30phenoxy)-2-methylpfopangic acid; X X
2-(2,3-dichloro-4-(3-(pyridin-3 :
phenyOthien-2-y1)prop thylpsopa og Id;
2-(2,3-dichloro-4-(3-methoxy-3-( k4- ~(trifluoromethyl)phe yl)tﬁ?en-Z- 19
yl)propyl)phenoxy)-2- methylpropan0|c acid;
2-(2,3-dichloro-4-(3-ethoxy-3-(5-(4-(trifluoromet
propyl)phenoxy)-2-methylpropanoic acid;
2-(2,3-dichloro-4-(3-(cyclohexylmethoxy}}3-(5-(4-(trifluoromethyl)-pheny1)-
ithier4syOpropyl)phenoxy)-2- methylpropanoic acid; tert-butyl
2-(2,3-dichloro 4 (3 oxo-3-(5-(4-(trifluoromethoxy)phenyOthien-2-
yO&éﬁ?H%ﬁ%ﬁé@ﬁﬁLWhyw anodtd; of -OR1 group,
2- @:’31@?%@@1‘5’5 @Qﬁmﬁﬁo%géwlé%gﬁnethoxy)phenyOthlen -2-y1)-
propyl)p enoxyz 2-methylpropanoic acid;

10teR SRS aRIs Aifla @, (BloRe- 3@@%nﬂﬂ%@cﬁﬁ@ﬂﬁyl)phenypthlen 2-
AIOFQPY T@e%%wamg IgFPRAN0&IRY o -OR4 g
2-(2,3-difluoro-4-(3-oxo- 4- (trlfiuoromethyl)phenyoﬁnen 2-yl)-
pr&ﬁ@lfﬁﬁé@ﬁﬁ@%ﬁ@%%ﬁ %%zﬁo@%él@rﬁ-ﬁﬂbutyl
2 (R et alf050ck (Grl ReTmoBetyRghpoyinien-2-

)gropyl) phenoxy)-2-methylpropanoate;
% f@lﬁ%ﬁ?}?‘ﬁ@(?%ﬁl@(@(ﬁ&ﬂﬁﬁ&%ﬁ%"et%ﬁ%ﬁyﬁthlen 2-y1)-propyl

) PSRty IRE ¢ acid; 2-(2,3-dichloro 4 (3
(hydroxyimino)-3-(5-(4- (tgkmromethyl)phenyl) thien-

2-yl)propybphenoxy)-2-methylpropanoic acid; 20-

F2t (ZeprdisBiarng?=(3niarehaiminp bk P (if Haramethyh pheaysthisisms . said
alkyl group being optionally halogenated:;

R3, R4, R6, R7 and R8, which may be identical or different, being selected from

{)phenyKhien-2-y1)-

a hydrogen or an alkyl group having 1 to 4 carbon atoms;
RS representing an alkyl radical formed from a safurated linear carbon chain,
having 1 to 4 carbon atoms, preferably 1 carbon atom, said carbon chain being:
- bound, by its end opposite to the phenyl group {ill), to & substiiuent
selected from -COOR12 and -CONR12R13, R12 and R13, which may be
identical or different, representing a hydrogen or an alkyl group having 1
to 4 carbon atoms;
- unbranched or branched with at least one alkyl or alkenyl group having 1

to 4 carbon atoms, or substituted with a phenyi group;

A represents:

{iy a carbonyl group (CO),
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2-yl)propyl)phenoxy)-2-methylpropanoic acid;
tert-butyl2-(4-(3-(5-(4-bromophenyl) h en-2-y1)-3-oxopropyl)-2,3-
dichlorophenoxy)-2-methylpropanoate;

2-(4-(3-(5-(4-bromophenylthien-2-y1)-3- oxopropyl) -2,3-dichloro-phenoxy)

- 252- methylpropanmc acid; -

tert-buyt 2 ,3-dichloro-4-(3- (methylthio)phenyOthien-2-y1)-3- ,
oxopr%g pﬂé%ﬁﬁré"t‘ﬂe Tﬁiéﬁﬁ%ﬁfeox'me ether group ( =N-C-R11}, with

2-(2,3-dicharp-44 (o6t %ﬁﬁh)éth!@)éhﬁwt%ﬂ yhr3-axapropyieneinear or
oXy)-2-meth pan0|c acid
302-(2,3- éﬁé% 1) BaYob &Ryl B RAYRIRBromERRSHIRchtRRinth an aryl

ylpropyl)pirengxyhZ:methepirraneigasith - said alkyl and aryl groups being
tert-butyl2- 2 3-dichloro-4-(3-0x0-3- (5 phenylthiophen-2-

yl)propyl) HRERGIBPaRbate; 20

2-(2, ?gﬁebicbmm%a@xgr%mﬁé pheaylibiee-sEyhip Py thrnes¥h2-atom and R10
methylpro an0|c a 1d tert-hu I2 methy1-2-(2-methy1-4-(3-oxo-3-(5-(4-

(trifluoron&WH H'Sﬁ)tﬁlo ngﬂuﬁro %%Bgy?ﬂ%ﬁﬁﬁog@n a hydrogen
52-methy&12+(2- memkﬂtkﬁ&@xgnﬁe@*%@ﬁﬁh@f@@?ﬁb@ﬁ@eﬂ%)ﬁfwﬂﬂﬁﬂ atoms,

-2- Aprop an0|c Cld

2-(2,3-dic ﬁ%}q %/yh% vy - §J( 2 ATrUSERBHRengRidicaled group being
propyl)phengxysBtmethylpropameiti@cih with a cycloalkyl group, notably
2-(4-(3-(benzylox I3 4- (4 gluorometh%l)aphenypthlen -2-yppropyl)-2,3-

10d|chlor&¥ﬁ rgpAdic A bly phenyl, or & heteroaryl agroup,
2-(2,3- d|fluoteb4y(3plwdﬁﬁyy 3@§d(4a(ﬂﬂﬂu%9mgawph§iw%‘ﬁl%?evééryl groups

propyl)phen -2-methylpropanoic a
2-(4-(3- (bgﬁgﬁﬁ XE?@%%&‘%@%}%W thyI)phenyOthlen -2-Apropy1)-2,3-

difluorophenoxy)-2-methylpropanoic acid; 15-
éert but Q/IZ 4-(3-0x0-3-(5-(4-(trifluoromethyl)phenyl)thien-2-

ylspro%yﬁrﬁ enoxy)-butanoate;
2-(4-(8-oan3:(E(h<tiitheat osartiyirhayl) thien nAnnepwild-phenaxgoms (CH.-
butanoic ;fHd
tert-butyl ét‘nyi 2-(4-(3-0x0-3-(5-(4-(trifluoromethyl)phenyl)thien-2-
(i) an unsubstituted alkene group, having two carbon atoms (CH=CH).

A variant of the particutarly preferred embodiment of the invention relates
to compounds of general formula (1) in which A represents a carbonyl group
(C=0).

Another variant of the particularly preferred embodiment of the invention
relates to compounds of general formula () in which A represents a -CHOR11
group, R11 preferabiy being selected from a hydrogen atom, a methyl, ethyl,
isopropyl, cyclohexylmethyl, benzyl, iodobenzyl and pyridinylmethoxyl group.

A further variant of the particularly preferred embodiment of the invention
relates io compounds of general formula () in which A represents an oxime
group or oxime ether group (C=N-O-R11), group R11 preferably being selected
from a hydrogen atom, a methyl, ethyl, isopropyl, cyclohexyimethyl, benzyl,

lodobenzyl, or pyridinyimethyl group, even more preferably from a hydrogen



10

15

20

25

30

20yppropyl)-phenoxy)propanoate;
2-(4-(3-0x0-3-(5-(4-(trifluoromethyl)phenyOthien-2-yl)propyl)-phenoxy)-2-
methylpropanoic acid; -

tert-butyl2-(4-(3-oxo-3-(5-(4- (trlfluorometk%yl)phenyl)th|en -2-
yl)propyl)phenoxy)-acetate; 25-
2-(4-(3-0x0-3-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)propyl)phenoxy)-
%fégﬁf?aé.a 3 (; éroup_ ylphenyl) yhpropyl)p y)
2-(4-(3-(benzyloxy)-3-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)propyl)-2-
quoroqhenox butanoic acid;

2-(2,3 i GG RSB e irmu areTirstiRg) BRRRRATRN!-sfyihe invention

r3seapyh) phenpsyhdsmsatiypeopanditarid;l) in which X5 is a-~ORS group, or a
2 2,3- dlchIQro 4 ( ethoxy-3-(5- (4 trlfIuoromethyl)phenyl)fur 2-y1)-
% el h@ﬁBHﬁ)aﬁg ¥|c? -SR5 group, with Rb representing an

Ak (éc!wrwsAanﬁE -Sitrihermethp) shenypthiens2yOmeryd ii8titddnt.
dimethylphenoxy)-2-methylpropanoic acid;
2-(4-(3-methoxy-3-(5-(4-(trifluoromethyl)phenyOthien-211)propy1l)-2,6-
dimeth%(dﬂlmimﬁbﬁsmﬁ%ﬂpt@p%@@@@idrom the groups: -OC(CH2),COOR12,

12-(2,3- 4- -3-(5-(3: thyl)phenyhthien-2-
e L e BB R P M o cor 2. ane
-2 (Z:BoetiBriz4-(3-oxo-3-(5-(3- (trlfluoromethyl)phenyl)thlen-z-yl)-
propyl)phenoxy)-2-methylpropanoic acid; ethyl
2-(2,3-dichloro-4-(3-hydroxy-3-(5-(3-(trifluoromethyl)phenyl)thien-2-
yl)-profsyil)phtmpodsymBtiylpsopssotse; ft@ethyldrogen and the -CHs, -C(CHa)s

2-%1%;%%r0 -4-(3-methoxy-3-(5-(3-(trifluoromethyl)phenyl)thien-2-
5 hERAYT:2-methylpropanoate; 2-(2,3-dichloro-4 (3

hydroxy-3- (5 (4-(trifluoromethoxy)phenyl) h en -2-
yI)prowC -oxi/&)?ﬁﬁrg}%ﬁé%gogi%aﬁl% acl mg 2? %'r% Lé)i"';'%é]- gsmbodiment of the

methoxy- -

ideyipoopylp emespr2s ndthylprgparmoieracid. The compounds
according to the invention can contain one or more asymmetric centers.

The present invention includes the stereoisomers (diastereoisomers,
enantidnpentjcipiare avjetiked, dewellasitacamistorxtrasanska®ularly preferred

ol rs. Whe nantiomerically pure nrlch e, .
§§é?r'té i%@ﬁ,géngbeta?ned eltﬁeWyobjﬂﬁﬁ/éfggt eé‘"ﬁ‘a?%’?@&‘&m H’Y}th ring I
IMGbaﬁmméswmh mpasympretiiosyBihesis according to methods known
by a pﬁ\ﬂ 3)quskllleadr,dg l}pe ar gocrte@n%gle usm hlral e a%ggr;]tigarkggnoq% rticularly

catalysts compoun accordlng o‘fP]e mventltr)%
psefblecdrorbedofernn 2 Samdralbtiiese farnosmipd wmctu resgtbeeeal Boemuia (1) in

wRRMAESL REINERRD with ring | in position Cs.

The X1 group can be in any position of ring |, i.e. in ortho, meta or para
position relafive to ring . In a particular varant of the particularly preferred
embodiment of the invention, X1 is in meta or para position, preferably in para

position, refative to ring |l

in a particular variant of the particularly preferred embodiment of the
invention, X1 is selected from a trifluoromethyl group, a bromine atom, a
methyloxy group, a methyithio group, a trifluoromethoxy group and a hydrogen

atom.
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The present invention also relates to the "pharmaceutically acceptable™
salts of the compounds according to the invention. In general, this term
denotes the low toxicity or nontoxic salts obtained from bases or from
acids, organic or 30 inorganic. These salts can be obtained during the
stage of final purification of the compouﬂ@ according to the invention or by
incorporating the salt in the compound already purified. 22 Some
compounds according to the invention and their salts could be stable in

severahsobietfagnee Thepigranhinveipien includes gl dreisalidifornms Harticularly

the_.compounds according to the invention, which includes the amorphous,
SRR RGN %%I;ﬁ't‘?yé{%ﬁﬂg%rm@% COMPRURSnGtiTIng to the

iaceoltinglievbesinkentioniearbaiia the free form grin Asalvated fesRrelinting =

e amé)le V\{ith pharmac?ug'call accaeé)table solvents ségch as water

*a%;%ﬁ L F' 8P eflaftl. A6 oM BEANE YeBordily fo FREAAVCAATabaRg ably, the

itteanrigojepepts Witk isatopen st alssdachideskimikedavertionsihesected from
sar ucturally identical but differ in that at least one atom of

R A Rl RR 2 IGH8 A ROA Gt T3 Sipirmroe o

isotopes that can be included in the structure of the compounds according

to the invention can be selected from 15 hydrogen, carbon, oxygen, sulfur

o A ST I A Aeahe, LB IANS Fhk i hd Xa are

isatdipes Std andrddfare paridulpsly preterrethrsitielarainasy torpreparcodine),

etect in studi%s of.in vivo bioavailability of the substances. The

and
rﬁ%ﬁﬁy\/ i g[fgggg @ru HOﬂ]%H) are particularly preferred as they are used as
internalistgncandsiso dralytioapstudiesic2QvhichTHe present ity eatiesaligoan alkyl

relates.to the.method of synthesis of th poungds of general formula
e eD o PR R R R e A PR oups, and
xsidmdediuane dbeéastemeicongpound of formula (C) with at least one

compound of formula (D) xi in which X1, X2, X3, X4, X6, X7 and X8 are

as defined above, Y5 represents a R5, -SR5, -ORS, hydroxyl or thiol
group ARBduding a® definenttahdae; 2spoptonallytesstageoficeductionof teeticularly

SRS A A B g entonl s el gt otou, 1
reatiamitho rdesicir{édiuen taundroé Staber (R)pareakidodit daycaX e eserhghittaskin atoms.
the art and can vary widely.
Preferably, the compounds according to the invention are selected from:
- tert-butyl  2-(2,3-dichioro-4-(3-oxo0-3-(5-(4-(trifluoromethyl)phenyhthien-2-
yhpropyl)-phenoxy)-2-methylpropanoate;
- 2-{Z,3-dichloro-4-(3-ox0-3-{5-(4-(trifluoromethyl)phenylthien-2-yl}-
propyliphenoxy)-2-methylpropanocic acid;
- tert-butyl 2-(2,3-dichioro-4-(3-hydroxy-3-{5-{4-
(trifluoromethyl)phenylithien-2-yi}-propyliphenoxy)-2-methyipropanoate;
- 2-{2,3-dichloro-4-(3-hydroxy-3-(5-(4-(trifluoromethylphenyl)thien-2-yl)-
propyhphenoxy)-2-methylpropanoic acid;
- tert-butyl 2-(4-(3-(4-lodobenzyloxy)-3-(5-(4-(trifluoromethyl)phenythien-2-
yh-propyi}-2,3-dichlorophenoxy}-2-methylpropanoate
- 2-(4-(3-(4-iodobenzyloxy)-3-(5-(4-(trifluoromethyliphenyiithien-2-yl)-
propyl}-2,3-dichlorophenoxy)-2-methylpropanoic acid;
- 2-{4-(3-(benzyloxy)-3-(5-(4-(triflucromethyi)phenyhthien-2-ylpropyl)-2,3-
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5The synthesis protocols can in particular be those presented in the
"examples" section of the present invention. The contacting of these
two compounds is advantageously carried out stoichiometrically. It is
carried out preferably at a suitable temperature (between 10about 18C
and 100C) and preferably at atmospheri 7vpressure. In a basic
medium, the reaction is preferably carried out in the presence of a strong

base, AICAYOBRENRAN tsfPHYYRSRRRNUGACE sodium hydroxide, or an

alkali metabatgphatate sughiassogivpostndate. (4 5trifiud phenylthien-2-
mediun]éthe reaction is preferably carried out in the presence of a strong
acid, st ﬁr%}ﬂgﬂmﬂi‘ﬁ'ﬁ%ﬁ%ﬂ‘oat& The compounds thus obtained can

be isolater byiepmnventomabmethosls 20kmowm Beapeses-sitleddmthe.-

art. Thei(fresent invention also relates to the compounds as described

above PASHVRBIEINEHEUSHE Bréent invention also relates to a
compordiasydeseriped-ahnvesdos-tiedreatmentoficampticationg) phenylthien-2-

associated wit metaboliigndr%me, of atherosclerosis, cerebral

ischenfAPERYHHRGRE Heea BT YR ERAGRGA IRy diseases, insulin

resistapqe, Dledityrbypentensicn diabeies. sishipigsmins ipflammaton);-
diseases Wc%as aslggl% %%%rode eneratiy _pathologies (in 30

particd?é? oAU “Park ©ligedse, Alzheimer's disease,
gauopa’dréﬁ:sy{front@tempali&i%d@mwidasoﬂiﬁkiﬁd@e@ﬁﬁu_ﬁﬂ?%@@ﬂk@menyﬂ)thien-2»
egeneration, progressiv ranuclear paralysis), cortical dementias,

spinal %WSR%@)WB@P%@“%?&W&%E\%& ??i%(:l), synucleopathies,
pathol§gi2s3-2dehibho-ewy-badies| JHuntingtan'srabatgnp BRHGDSRSH-2 -yi)-
amyotrophic lateral sclerasis, prign diseases (Creutzfeldt-Jacob disease),

Down g&%@me%c&%?gﬁaﬁﬁ%y%ﬁﬂ%é@ 5 ataxias,

Charco¢iianigd Togtlibeigs onedrgbgicalcoinplications assabigipd aviithien-2-

AIDS, chronic pains, cerebellar degeneration, 5cerebellar hypoxia,
neurod B LLeb At o

'tﬁ)etes), cancers, etc., as well as for
lowerig(geheiehcacdbyasoxaB{Ski4 - (trifvefenalalihthplsvehtioe welajes

toa compoy dh%% gf crib%g agove, for treating the cardiovascular risk
factors COMMELIEd Wi abﬁ%urt&"’ar‘%’e:s of lipid 10and/or carbohydrate

metabetisyh, notaldyhypdithiderriaclamebebe Sitfd -ginid i pariithldiphenyithien-2-
diabeterﬁ é%d%eéj!' ia%%t)? s Eve!n more preferably, the invention relates

to a COMPOLNG 48 dese edpa%%)n e;a o the treatment of dyslipidemias. 15

The pra42rii-thiceiiiondalSemetate 5tg4a (pifarotacestticddmmph Hiftem-2-y1)-propyl) -
comprising, in a pharmaceutically acceptable carrier, at least one
comp&un‘#géy&% %L?en %ﬁ’gﬁg, %% ionally in combination with one or more

other teerdpayitic andil Lasiteticta@ v @idaiplési@Buoromethyl)phenybithien-2-

compl e R B e, atheroscierosis

cerebid(etemiade(iainuriie tistates wavtioysoe i iiseases v

(rj(?:ésggg,ggé %ﬁ%%gwg%b%%%’? gllgggjges, dyslipidemias, inflammatory

- tert-butyl 2-(3-chloro-4-(3-oxo-3-(5-(4-(trifluoromethyliphenylthien-2-
yl)propyl)-phenoxy)-2-methylpropanoate;

- 2-(3-chloro-4-(3-oxo-3-(5-(4-(trifluoromethyhphenythien-2-yhpropyl)-
phenoxy}-2-methylpropanoic acid;

- tert-butyl 2-(2-fluoro-4-(3-oxo-3-(5-(4-(triftuoromethyl)phenyhthien-2-
yhpropyl)-phenoxy)-2-methylpropancate;

- 2-(2-fluoro-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenylthien-2-yhpropyh-

phenoxy)-2-methylpropanoic acid;
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25 asthma), neurodegenerative pathologies (in particular multiple
sclerosis, Parkinson's disease, Alzheimer's disease, tauopathies
(frontotemporal dementias, Pick's disease, cortical basal degeneration,
progressive supranuclear paralysis), cortical dementias, spinal
amyotrophies, mild cognitive impairmen EEMCI), synucleopathies,

tholpgies with Lewy bodies, Huntington's chorea, 30 epilepsi _
ot BH leral SURHOSTUGSROR ISORSS (IS AR LS Rhabasrien 2

Down gypespmepheadigicitatana, spinocerebellar ataxias,
CharcqtMarje-Tooth disease, neurological complications associated with
A5, SO Earbaiar He S UOARONE L GRRREY Wy peSia. roPY -
neuropatbies@ssasiatediwith 25 diabetes), cancers, etc., as well as for
loweri eneral cardiovascular. risk _Preferably it relates to a
e o e A N AR
connegteghwidhdistushanets atiipid and/or Scarbohydrate metabolism,
notabl rlipidem as and @besity, and in particular diabetes (type Il
Ciabert s B Y Y e b R BT AELA) o OSBFEPY) 2
accordingtepthenioxgniiaiissiokended for the treatment of dyslipidemias.
R BRI e
inventigiipatso/ NefEteadatjirtamposnds as described above, as cosmetic

d 1 Angth ' fthe i ti lat th f at
e R BT R S o
pharmpbentieg}imoimporitians, intended for the treatment of various
pathola 'Esﬂas defi grﬂﬁa ove, %o@blxﬁ? nected itfhgﬁor%r?ﬁofli id\
and/or ggrbo (%/ré’r“at“z netabshs, g% W&%\A\’/ W L 'ﬁgﬁgt -
dyslipidmp;agaméamgmmiupthejmvention relates_to the use of at Ieast
o A e Pl SRR EH S tven >
diseasggpcoppiegibdvatly distarizariees of the metabolism of lipids and/or of
carbo tes and,intended, f us lawering the general, ., .
P Ak i R SN R Ee i e TR
accorfﬂhgnoxh_&)memmacdan advantageously be administeregl in
el S der deroBtaEne SUer O b G MBS e BARRE S tnien-2-
insulinySecestphspisalforylaredsifglibenclamide, glimepiride, glyclazide,
etc.) nj epaglinide eglinide . inhibitors, of
alp—h;gﬂ%ﬁ# agég_ , By”%" g?%f %@‘%Egﬁ%a%r%@%ﬁgﬁ{?E%%%'z“y”p“’py*)‘
rosigliztrenepecfitazatie), mixed PPARa/PPARY agonists 26

S e e R e R RS
dipeptidyirpepticalsenvxigitagtiptingvitdaghpitg, glucagon-like peptide-1
(GLP-3) 899isis (exenaide) S16 30fH B omethylyphenylthien-2-yhpropyl)-
phenoxy)-2-methyipropanoic acid;
- tert-butyl 2-(2,3-dichloro-4-( 3-oxo-3-(5-(4-(trifluoromethyl) phenyhfur-2-
yhpropyl}-phenoxy)-2-methylpropanoate;
- 2-{2,3-dichloro-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenyhfur-2-y)propyl)-
phenoxy)-2-methylpropanoic acid;
- 2-(2,3-dichioro-4-(3-(pyridin-3-yimethoxy)-3-(5-(4-(triflucromethyl)-
phenybthien-2-ylipropylphenoxy)-2-methylpropanoic acid;
- 2-(2,3-dichloro-4-(3-methoxy-3-(5-(4-(trifiuoromethyl)pheny)thien-2-
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- agents, Cis

antilipemic and/or cholesterol-lowering agents: fibrates (fenofibrate,
gemfibrozil), inhibitors of HMG CoA reductase or hydroxymethylglutaryl
coenzyme A reductase (statins such as atorvastatin, simvastatin,
fluvastatin), inhibitors of cholesterol absorption (ezetimibe, phytosterols),
10 cholesterol ester transfer protein (CE™P) inhibitors (torcetrapib),
AcylCoenzyme A cholesterol acyltransferase (ACAT) inhibitors

(avasitfitEOBH U BIREBRY Yinteros BB RRANA@E Wansfer protein (MTP)
inhibitargobiesagitbreduesienasRaeMs AChaIRRYEATRING)) SHEMINR en-2-yi)-

polyunsaturated fatty acids, omega 3 fatty acids, derivatives of the

nicotinf! AW RIS P8 iadig v endiie@sidive agents and
hypotengive atemisy anDiGLeDRTopRRVATERG SAAYME (M EIANBIRIERES hyl)-phenyl)-

(captopril, enalapril, ramipril or quinapril), angiotensin Il receptor
antag&f%‘%ﬁfﬁﬂyogﬁﬁm)fgﬁﬁ@ MR RRRIR AT Srbesattan, etc.),
beta—bt@akats:)(amwlmdW@qm@k@@@@s_m@fmmﬁl@%&@Qﬂ@@mmen-z_
nonthiazide diyretics (furosemide, indapamide, hydrochlorothiazide,
antialdG&EPEH; ‘,%@M@t@r@%ﬁl%lam%%%ﬁﬂﬁblockers (nifedipine,

felodipinezot-gindipine( 3liiaze meoraerapasiiin elso piiatelatidBsgsyi).-

aspirin, ticlopidine, dipgridamﬁle, clopidogrel, flurbiprofen, etc.

25anti86%%ﬁ@%beé?ﬁ§y SHUHRIHY ARASY Sriffttors (orlistat), PPAR6

agonistsrabdghtagoissdaannabinid-6B B rereptorageRigt§ ) pheny!thien-2-
y agents: for example, corticoids

. e, antiin
Eg23mﬁg%ﬂ%ﬁ%ﬁ%@%ﬁ%&ﬁw&ﬂﬁ%ﬁg?;prednisolone,

~ methylbredbistfiones-AyFanastBang detejiranaietdidp niiniiammatony

drugs (NSA 30 deriyed from indole (indomethacin, sulindac), NSAIDS
of the F?@%@%%@%H‘&FE&TB@%“ GcPdiofenac, etodolac,

flurbiptefebitylprafencketaptaien-(@praxen habymetene riAReieN)hien-2-

NSAIDS deriv diglom gé(f’bc m %&al xicam, piroxicam, tenoxicam),

NSAIDSIPHRE EVCRy) PLRRHRA® OX-2 inhibitors (celecoxib,

rofecoxi}, @idimatioxidaitsforeréuiple piabaeabtaie) paents)tsed-m-iesropyi)-

treatmerrllt of h}x@ t fail re; the thiazide or nonthiazide diuretics

(furos&mide, g b@%ﬂ%?ﬁ%&%‘?ﬁ& iazide, antialdosterone), ACE

inhibit@réX Gapitolpidi;ced al@ygtldaimipnilion goiaE ) digitatisrémgd phenyi)-thien-

(digoxin,digitoxin).beta-blockers(atenolol, metoprolgl,labetalol,

propr);%lg(ﬁ)%to ?}gp e(%}é)lé@égré é%ﬂﬁ%%ﬁ?o%?gwg%ﬁone, milrinone), etc.

agent& y&etHbehiwdréatBrenetifeoroniary) i 8sifidignimu detadioghereny!)-thien-

(atenalol . metoprolol, labetalol ranolol), calcium channel blockers

10(ni%d¥é}|ﬁre?§§( (ﬁ&ﬂ%x 5%% og(ﬁiﬁ é?ggﬁzﬁé‘ﬁ,a&i' iazem or verapamil),

NO ddadrs(irinitrin, isosoPbide Bithitnate rovolshaminighiamibgarenex@ieopyl)-2, 3-

anticangcer; . Svtotoxic agents (agents.interacting with DNA, alkylating
e A R e

rivatives); cagents

(genadeeffiriEicabinginpnenys fGaREHy §ndlogsp sumbtastatic alatoghenoxy)-

progest lesirogens, aromatase inhibitors, etc.), modulators of
SRRl asen

immune resp erferons, IL2, etc.), etc. antiasthmatics such as

brenctestitzttrs (beta ZréeSpthetdgomists}- Cordetitsihyitniwglyeatdithien-2-yi)-3-

leukotri oni ntelukast), etc. 20corticoids used in

the trggﬂ%é%@ﬁ?i%%%%%‘s%sﬁ% s%s"ﬁéﬂ?gg% ég%)aas%les‘ and dermatides -

vasodfidtbrs-disblor arti{Setie i aginti oy fibrredithitraets) «-Giakgo

bilob entoxifylli irfibedil), etc. 25The invention also
B ARE ek

1}
relates to X treatment of 'various pathologies as defined above,

notabBrbArctiarwith didergers okYifid ariddiriBadronyelia phetapilisen - 2-
compg?%é% JasTjal f@i&%ﬁﬁ%gﬁ&g%&l&ly human, of an effective
rm

amount of a compound or of a p ceutical composition as defined
abovéert-butyl 2-(2,3-dichloro-4-(3-ox0-3-(5-phenylthiophen-2-

vl)propylhphenoxy}-2-methylpropancate;
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30 In the sense of the invention, the term "an effective amount" refers
to an amount of the compound sufficient to produce the desired biological
result. The term "subject” denotes a mammal and more patrticularly a
human. 28 The term "treatment” denotes curative, symptomatic
and/or preventive treatment. The compdunds of the present invention can

thus b d in subjects (such as mammals, .in partjcular humans) who
i L e ok M T A e e
also benasieg gos siatayingoid: slowing the 5 progression or preventing

further progression of the disease, thus improvin T ndition of the
subjec&%ﬁﬁ%‘g}gompounds of the present infé %y ?zﬁ%é)h@ﬁ;%@"4’{3“0"0"3"(5‘(4‘

f‘hdmoil_”'(mmmbifmawm%m“112%**@3‘?%*@?“@’5‘??%@@@@@?
e disease,or ave a considerable ri eveloping the disease.. :
0T he o R I e EPUHG 2oLt W S TR o Tiophen-2-
advantageopslypinelusie; pie s mareipbarmaceutically acceptable
excipi r yehicles. may menti r example saline, physiological,
AR bR R e MR S
knowrpbyrsypersorosiidriethdmtpdheicemppsitions can contain one or
more vehicles lected, from the, dispersants, solubilizers,
St BRI S AR B RS LA B i eaH roby-2.5-
formuldtibrhsrichecand/Gr injghidbte mendiir salit]) are notably
methy ose, hydroxymethyl cellul rhoxymethylcellulose,, .
ol A B R DRG0 e L MR G TR ARy thien-2-y1:
liposopresyeichd hexgpripositionsropaisderonijated in the form of
injectable, suspensions is, tablets, suppositori owders
nara gl e A e P R e pev-2.0-
galer;]i_déﬂdormfemdm{beésmbﬁpydmminbnmiolm;@&d and/or delayed release.

ort e of formulation, it is agvantagequs. to, use.an agent, such as .
ceﬂulcﬁéé}?i g’é%zjnates or starchiegﬁg? _%é%égﬁ%fﬁﬁéﬂgro E%%ﬁ%%%ﬁgﬁg Rylthien-2-
accordibgrpthp erotipncdarzsseiministered in various ways and in

voous e, T e CORIBLSAGTBI S SBLrSh Do Rl )

the intbawenowsadtramuscular, subcutaneous, transdermal, intraarterial

foqte’tgﬁ%tﬁg{/ti”jeC“%Fﬂé%ﬁ%@«%&%f‘%ol?a?é?@ée@?gﬁi%g%’%%‘g@@fﬁ 0 thien-2-

form of liquid ‘suspensions n beinje y means o ges
as infudloney ¥or @xanmpiglp kP breaperson skilled in the art depending on

the patient, the pathology, th ini ' Typically, .th
compaglui%géa?gé)% mPiéni%@ﬁ%@@ﬁ%@@%ﬂ%@ﬁg&ﬁ@ﬁ {?é%l%ﬁ g{ %%O%W)Q'
per adibistipnims prsfecidly from 0.01 mg to 1 g per administration. The

dminj i be dail d | 5 ' .
e e more, the copa o Sy A fedlenien-2-
also int)adenyihehernts aeeietive principles. LEGENDS TO THE

FIGUR

compacit HOL Shaea e oE o e ARt B o RSy oy -

LDL-chefdist@@l Low-Density-Lipoprotein cholesterol VLDL-cholesterol:

Very-Low-PensitylIRoRsoteiB CAQIeFISERh ARk SR SR -2-yoropyl-2-
fluorophenoxy)butanoic acid;

- 2-{2,3-dichloro-4-(3-hydroxy-3-(5-(4-(triflucromethyl)phenyhfuran-2-yl)-
propyliphenoxy)-2-methylpropanoic acid;
2-(2,3-dichloro-4-(3-methoxy-3-(5-(4-(trifluoromethyl)phenybfur-2-yi)-
propyhphenoxy)-2-methyipropanoic acid;
2-(4-(3-hydroxy-3-(5-(4-(triflucromethyl)phenyl)thien-2-ylpropyl)-2,6-
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Figs. 1-1 to 1-9: In vivo evaluation, in the E21E2 mouse, of the antilipemic
properties and HDL-cholesterol synthesis stimulating properties of the
compounds according to the invention by lipid assays and measurement

of 20 the expression of genes involved in lipid and carbohydrate
metabolism and dissipation of energy e antilipemic effect of the
compoynds according to the invention was evaluated in vivo in the E2/E2
mousé tAGHY Vire ES ABIIAR B QIS diBGprotein E) by analyzing

the. distrifautomefisbele stesolandishenzstglyaerdptiaihe yasiewsy)-2,6-
plasm%.ll)j%g%&jt in fract;or%s an%rk% measyring the total cholesterol and
HDL-chOIES B RASHA T BRI BHBIOPARA'A dys of treatment by the oral
route; hiege levelae safrpases - ith-these -obtainediviroesstio))anBriSthien-2-
(not treated with the compqunds according to the invention). The

meas %ﬂraﬁy @?@8?%%@?8%}? %H@Q?ﬁg ez‘antilipemic effect of the
30conhridgicierotdingIaie I (Biomikictombliplasmenigiahicn-2-y1)-

cholesterol lﬁﬁ\ﬁl after 7R2and %ﬁ% g)a s of tneatmg_nt with compound 2,
adminfZ@red R Bk Bl 1 VP HRERAGR5%cholesterol level after 7

and 12ttays df-treatafiento D wvith-iepinpopHid( B, @dmifiisteneckat dfbhaty ihien-2-
Fig. 1-?1' distrib@%n of cfsoéestel%gljn the variqgus plasma lipoprotein

fractiond Affdr1 SYS 6 e AiRER VR ER b ound 2, administered at 50

mpk; SetRig. 242 distiithiton-of Bigigteddes Hiothie-varflouspiasima)phenythien-2-

[ in f fter 13 days of treatment with d?2,
i IEH A 0T R GHCAR) 1 18 Smpound accorcing to the

inventibiinae ialsioev-dhjathddog a0 3neadutting. indhestlepatioland/Hthien-2-

(skelet %ﬁpuslﬁﬁgissuei;ge eﬁpriession of%ene 5 involved in lipid and

carboMy R SRR Ao HSSBARA S Energy. The levels of

expressi@nstiedtbrgeh¢dnantirmiynal(Zed relafivertartbéentexeboienylthien-2-

expres?r)ion of p%referen mr%%ra%ﬁ 36B4 in.the hepatic tissue or 18S in the
cle.

gastro% %rr%ﬁ}é 8keel‘g?aﬁyr%i%es SIS tor, i.e. the ratio of the

relative 15 signal (induced by the compound according to the invention)

0 the%%an o;nthg rgé%tivagcyggr i Oftct>h %OQHOI 3P Yas t%%r% in one or more
calculatéd. The |§Jher this'fac or,gthe greater\fﬁe gene explgess%n

sativatetgchasictersof thiéeompererd. Thedindbnesiritisdeprefientesiaoisomers
. e inductian values in each experimental group. 20Fig. 1-5;
(H?gs%?g&gcgﬁ%%l&ﬁa %om%ers eﬁ%ﬁ OF Fixs iﬁgsvg?ﬁi;%?o%ﬁ:%ni'r% jhixtures and

expression o pyruva ogenase
despatititissteniarthe DAL anouserdftendfaidlys pliteedtmesmtnidtied) mixture is

NpPOU 0 W Fig. 1:6; ression of. Acox1.in the hepatic, tissue :
RIS oL S SR LRI b R By S cnie
impikineRBateR). er7bexasgnviontol AyoCidsis thetwpatg tissoethotise known by a
p%?égg EF in the art (for example using chiral reagents and catalysts). Some
compounds according to the invention can have various stable fautomeric forms

and all these forms and mixtures thereof are included in the invention.

The present invention also relates to the "pharmaceutically acceptable”
salts of the compounds according to the invention. in general, this term denotes
the low toxicity or nontoxic salts obtained from bases or from acids, organic or
inorganic. These salts can be obtained during the stage of final purification of the
compound according to the invention or by incorporating the salt in the

compound aiready purified.
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after 13 days of treatment with compound 2 (50 mpk); Fig. 1-8:

expression of PDK4 (pyruvate dehydrogenase kinase, isoform 4) in

skeletal muscle, in the E2/E2 mouse, after 13 days of treatment with

compound 2 (50 mpk); 30Fig. 1-9: expression of UCP2 (uncoupling

protein 2) in skeletal muscle, in the E2182 mouse, after 13 days of

treatment with compound 2 (50 mpk). 31 properties and FIDL-cholesterol
syntheSRREnTATIRRF préhtEe eMnteieoliBoin@tietortiing thpinealts could be

SBRIPNRY ARl AsraYS ARd MRABKERANHOEHIR SAREASSIANAf PRNSSId forms of
involved in lipid and carbohydrate metabolism and the dissipation of

Ee BT HESHECCEf CHpUTES HREHRTY toiHeNnVetitgRs the amorphous,
seiministerrd ataese:alfontynas aualHateshinvivo in the C57BI6 mouse

after 14 days of treatment by the oral route. At the end of the treatment,
the antilipemic effect of compound 2 according to the invention was

evaluared bymeagHEBGLhR RirsR Itvels i hakh cholasienokhe free form or in a

HDL-cholesteral, triglycerides and free fatty acids. 10Fig. 2-1: plasma total
SEE B TBvePArter TARIGy W (PARIAREMIRRIbh ffRRIS ke sy Rosuch as

dhadnyentiencadmiaigigred at 1, 5, 10 and 50 mpk, in the C57BI6 mouse;
Fig. 2-2: plasma HDL-cholesterol level after 14 days of treatment with

compound 2 according to the invention, administered at 1, 5, 10 and 50

15mplC imibesaEBi tortisg FigHZ=3irvasnim leyBbridrigiveesidasalie or with
.14 days of treatment with compound 2 according to the invention,
SRR A, £1cld Bot K s IsRenfusRongssale structurally

iptasoallevel offseenfatiytagids altesde days of treateipMtmitis replaced with an
.20comp ugd é%ccordig%ggt e invention, administered at 1, 5, 10 and 50

RORPR (FRAICSTHYE R TREETRIES, U (R RBR SIAISA G dig g in the
dhedtventdriveas aisp@aigatecbbydmgasyring, invbatsketeipvausslected from

tissue, the expression of genes involved in 25 garbghydrate mgtabglism
r%%g%isgﬁ%ﬁgn Wﬁg S‘Hllfé’ﬁe\%@woﬁé:)(pl]éssiéh of &ach Gene Q/ergos S

memaaﬂze@.re‘ffa&?vegdﬁcﬂmﬂiﬁéelsﬁtleﬁleée%ﬁi%;ﬁfhfﬁ% rgff@;r@rfwﬁmﬁylﬁn%ferred as
The induction factor, was then calculated. The higher.this factor, the
R AP Sris BGRAS o STy Bhsikies driR (mpdGRIE ARty of the

diralteemdt isTiepresante it am s meachoishé-industioarvelues,imeseired as they

experimental i . .
A Getn Asanternal standards in analytical studies.

The present invention also relates to the method of synthesis of the
compounds of general formula (1), which comprises:
1. a stage of contacting, in a basic medium or an acid medium, at least one

compound of formula (C) with at least one compound of formula (D)

(D}

in which X1, X2, X3, X4, X6, X7 and X8 are as defined above,

Y5 represents a R5, -SR5, -ORS5, hydroxy! or thiol group, R5 being as
defined above;

2. optionally a stage of reduction of the compounds obtained in stage (1),
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30group. 32 - Fig. 2-6: expression of UCP2 in skeletal muscle, in the
C57BI6 mouse, after 14 days of treatment by the oral route with
compound 2 (50 mpk). 33 Figs. 3-1 to 3-7: In vivo evaluation, in the
C57BI6 mouse, of the HDLcholesterol sg thesis stimulating properties of
the compounds according to the invention by Iipid assays and

ft I lipid and
carBot R IRt AR WG Ao o BRUAS7 PR effect of the

compounds according to the invention was evaluated in vivo in the

C57BI fter 14 days of t t by th | route. At t d of ,
the redl ROt TR TN B LSt oS VArlB AT RRRAT Desic medium

dipowdteintaionswasdetesm @gﬁért;ma&s@@mmm edavith thedpeafilevary widely.
ﬂ_?talneg for.the 1 control animals (no tr with the com und

AcGordil g%’sfh%r Gt ol & E(,:tu? ?)%lm@% dih§® thyamples”
dpedotiorf Waspatsesevalvatethin vivo in the 057BI6 mouse by measuring

the plasma levels of total cholesterol and of HDL-cholesterol after 14 days

of treatment by the oral route. These levels were compared with those

obtainéddorootrebngninhaissEot ineatashvithutir liscampatadeagcerdingied out
t%thi%(%(g rtlo T e measudred |ffer %% |des ?ﬁlgence of the b

ﬁl émic e(ﬁa to ﬁecggrif?po% grg i Fine' é%t 8?%&8@@( etween
thasmaaﬁabnhdl@@t"éﬁ@ldadqi:rm‘teramvcmy&mfds@a@wer@mﬁhmmpounds 4
and 7 according to the invention, administered at 50 mpk: Fig. 3-2: plasma

HDL cholesterol level after 14 days of treatment with 20compounds 4 and

7 accdrd'mgaeimmmidheawmimmdmf@@mbaﬁgaﬁe%ﬁdﬁStHbLﬁE@@ence of
ole erol in the various plasma li tein fractions after 14 da

D e B R B R T Aonoch ) roxice, or

mdﬁkahtmwmisammtezﬁ:ﬁmmmfmmpounds according to

the invention was also evaluated by measuring, in the (skeletal) muscle

tissue, the expression of genes involved in lipid and carbohydrate

metablolismarid thedlissipédtoreat toengyprEher fblelsasfiexpres siothefpresence of

Q%Zre aeid egﬁi% é@%ﬁﬁg %uve {0 the level of expression of the

ce gene ion ac or was then calculated. The higher
30 this factor, the greater the gene expression activating character of the

compaypds, The finalres Q'sgfa%%%e%%d% 9&5@5&%&2&@&% oM methods

values in eac xpenmen al group. - Fi expressio
kmoigel Yisspersothekisd Bicmsotide, after

The present invention also relates to the compounds as described above,

as medicaments,

The present invention also relates to a compound as described above, for
the freatment of complications associated with metabolic syndrome, of
atheroscierosis, cerebrat ischemia, autoimmune diseases, cardiovascular
diseases, insulin resistance, obesity, hypertension, diabetes, dyslipidemias,
inflammatory diseases (such as asthma), neurodegenerative pathologies (in
particular muitiple sclerosis, Parkinson's disease, Alzheimer's disease,
tauopathies (frontotemporal dementias, Pick's disease, cortical basal
degeneration, progressive supranuclear paralysis), cortical dementias, spinal

amyotrophies, mild cognitive impairment (MCI), synucleopathies, pathologies
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34 14 days of treatment with compound 7 (50 mpk); Fig. 3-5: expression
of CPT1b in muscle tissue, in the C57BI6 mouse, after 14 days of
treatment with compounds 4 and 7 (50 mpk); Fig. 3-6: expression
of UCP2 in muscle tissue, in the C57BI16 mouse, after 514 days of
treatment with compounds 4 and 7 (50 %‘bk); Fig. 3-7: expression of

UCP3 in muscle tissue,.in the C57316 mouse, after 14 days of treatment .
T Eo BT HHO 40 5 o o P ISP 5. AT OlRUa R GH Selerosis.

mﬁemmwemeus@mammnfemm&m@%mdm%wmﬁéti@&@@@eich ataxia,
PPAR-activating properties of the compounds according to the invention _
SHIBSTREG 8%% coﬂ%ﬁﬁﬁds a&%?ﬂr '?g]%ﬁ'@iﬁ%’mion VHEERRuatedfyrological

advopiciiesdb/ds moisedywnieasui g the Rlapmpdniglycesidespad degeneration,
insugnﬁmig after 28 d%ﬂofﬁeatment with {i)omg?ﬁ@nd 2 by the oral route.

FHess [BUIERIER 15 LEIRBLIGT HRRABLE O AR With Do MO ahimals- as well
dadbtreatedvgthdherebmpdisdacahiding to the invention). The measured
difference provides evidence of the antilipemic effect and effect on insulin

resistance of the compound according to the invention. Fig. 4-1:
plasm& tetmiztfifrighcdnicestafters8tday® of treatmentavidy 20sorripednsbove, for

2. adminjstered gt 50 mpk in the dpb/db mouse; Fig. 4-2: plasma insulin .
o el 58 ST U R BT GatH B 2 ot G LB O i
andiher dbzdbomaiisge Trinetetiicheoy: ofcaatppungh2visis elsaevahmbteddyyity, and in
measuyring, in the atic and 25 muscle tissues, the expression of genes
Ffﬁ\%‘é?&i%ﬁ%‘%%?g%ﬁgﬁf% eﬁa%@d%%%ietabolism, and the dissipation of

energy. The levels of expression of each gene were normalized relative to

the level of exBressigl? of the rﬁfer.ence enes 36B4 in the liver and 18S

the SKEILER TAOLEIB S RLR N HE BYETATOTe Sl 6t GRTIRRHIVG 8Rfgecribed

Aindigc dd iy ¢hieezompotioficdhedimidimg tmsthe invention) to the 30 mean of

the relative values of the control group, was then calculated. The higher

this factor, the greater the gene expression activating character of the
compdure. Jiesdimaliresultinrepiesersdsss the mean=ofthedntustiotomposition

values in h experimental, gr . 35 Fig. 4-3: expression of PDK4 in
e e PR Bt SR w3t B ey oound as
Ceropoaa R oadmimiiteratlyatrb @ anpibinBiip4-WitexpressiomafrACO%L iherapeutic

B e AT o sFig 45 expreseion of CPTIb i

the hepatic tissue, in the db/db mouse, after 28 days of treatment with

o ARl 20 IRk L TR Teang e
coonmbieahidrs, ahaitisteedvatisomeikpolic syndrome, athercsclerosis, cerebral
ischemia, autoimmune diseases, cardiovascufar diseases, insulin resistance,
obesity, hypertension, diabetes, dysiipidemias, inflammatory diseases (such as
asthma), neurodegenerative pathologies (in particuiar multiple sclerosis,
Parkinson's disease, Alzheimer's disease, tauopathies (frontotemporal
dementias, Pick's disease, cortical basal degeneration, progressive supranuclear
paralysis), cortical dementias, spinal amyotrophies, mild cognitive impairment
(MCI), synucleopathies, pathologies with Lewy bodies, Huntington's chorea,
epilepsies, amyotrophic lateral sclerosis, prion diseases (Creutzfeldt-Jacob
disease), Down syndrome, Friedreich ataxia, spinocerebellar ataxias, Charcot-
Marie-Tooth disease, neurological complications associated with AIDS, chronic

pains, cerebellar degeneration, cerebellar hypoxia, neuropathies associated with
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Fig. 4-7: expression of UCP3 in muscle tissue, in the db/db mouse, after

1028 days of treatment with compound 2, administered at 50 mpk. Fig. 5:

in vitro evaluation of the metabolic properties of the compounds according

to the invention by measuring the 6-oxidation of fatty acids in murine

myocytes 15The stimulating effects of the compounds according to the

nventlt%S;lwere evaluated by measurln the 6-oxidation of fafty acids in

Chfﬁ%t YEESSpre A IR TS CEMBE IS SR B RREFHS tRaCUlar risk.

invention for 24 hours. The more the induction of the 6-oxidation of fatty

acidség ?%?d the i% reater the stimulating effects of the compound

according il orithe 2BHELRRERRHFor 1Ry BERILH tier reating the

cmu:ﬁ@@@ewaflg%iﬁ ¥andre- 20%%@@%'%@5&@”(9&@!]@39%“%5 ofithe and/or
Eﬂj ou& a§ accor to the in on a§ activators of reverse cholesterol

SIS BRI ind SRS DS R AT eain. and i partioular

dmmmhag@s iPBidbeieffect of the compounds accordlng to the invention
on rev. rse cholesterol tra rtw evaluated. by measurin

cxpro 0 T HE ABEA Ui PR TE G Lileks G agsgording to the

imvemibern i mmbmtr%pemﬁmom@mm@mrol efflux) in human

macrophages. The more the expression of ABCAL is increased, the

greater the stimulating action of the compound according to the

30invéln1:iothen reivierste oholesteioldrstnaport|kigs 61d: expressional composition
CAlin h man macro ha es fter§4 hours of treatment with

Coéﬂ%su'ﬁ% &Pfﬁt}f“e P ﬂ@éﬂ\i m human

macrophages, after 24 hours of 36 treatment with compounds 4 and 7

et S G TN 40 SRRy /oD EH R B Goscoed above,

- acoousovuEeids morhrdiag to the invention by measuring the secretion and

expression of MCP1 and MMP9 by human monocytes treated with the
compounds according to the invention and stimulated with PMA The
antiinframomhaorgimtfettobftine donepaindsakiending tththeuswentiontwirest one
ﬁi@uaﬁﬁ e urlng t?e secretion andt resrs,lon o[[IJMono yte % fical
moattractant Protein: B\ﬁ aswell'a b)?rﬁgﬁg % g Pharmaceutica
cempesglm@tmtmmednmatmmwmasatgjfmmmuydnhmmenmdmd above,
h rdln t invention for 24 h urs and :
n;ét?%u ate ﬁ']&é%n\%q[ﬁl 0?1 myrlgsftg ?3 ac(éa%rte C\?vﬁ%’ﬁ caﬂ% i tabolism,
aimftargredtanly respoasersétiiocdis). disdipuirerthe. drimenyehMER] the invention

ted.is. dimin he ter the 15 _inhibitory effect of.the
r%%(r\tn%o%? gc%cc% %léng? qf}te m%ntlén onotlh}éD mWé%éat&grﬁsrceg%%%sabove for the
p8hvilcationhe’ mbasttasexficassiompbaitoc Piiemad i1 PO emties ibe risk factors

férx]hé%'t %Jé@a‘iﬂatﬁf §§%@p88ﬂﬂlec;%§%% q/@%tg %ﬁurnvenél%r#s the met Q[Eism of

antunf ammatory secret onocy emoattractan
lipigsteimntyan Mmear hﬁxinydcytes taemtemwmdednfpoutﬁd&ﬂam@aag the general
%p&%r\gég% g0|nvent|on at 1pM; Fiq. 7-2: expression of MCP1
Monocyte Chemoattractant Protein-1) in human monocytes, treated with
compounds 7 and 11 according to the invention at 1pM; Fia. 7-3:

exﬂ@%?'%rﬂerM@gé%?H ??é'%ﬂtg&ﬂ?&s%% %11205%%@:9%%%% can

treated with compdunds 7 and 11 according to the inventi
advantageously be administered in combination with one or more other

therapeutic and/or cosmetic agents, marketed or under development, such as:
- antidiabetic agents: insulin  secretors (sulfonylureas (giibenclamide,
glimepiride, glyclazide, etc.) and giinides (repagiinide, nateglinide, etc.)),
inhibitors of alpha-glucosidase, PPARy agonists (thiazolidinediones such

- as rosiglitazone, pioglitazone), mixed PPARa/PPARy agonists
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at 1pM; Fici. 7-4: expression of MCP1 (Monocyte Chemoattractant
Protein-1) in human monocytes, treated with compound 2 at 0.1 and
0.3pM. 300ther advantages and aspects of the invention will become
clear on reading the examples given below, which are to be regarded as
illustrative and nonlimiting. STATISTICA® ANALYSIS 37 The statistical
analysis performed consist of a Student f-test and/or a single- factor

univariate AR of HAHERF BAN GAPR) ot d BV BPPHREY gtiv@iing the 3

resultsrare. Rormpacechselative {aribecmatrobgioHRiass oraiRarteie) ValiBibitors  of
H<0.001. EXAMPLES 10 The

of the S5parameter p: *: p<0.05 *: p<0.01; *™: p X 10 The .
usual lgé%agﬂ@%&t?eaﬁgﬂ}ﬁ&§\éré§mm@%ian%%iﬁ)&mé AIFRIOANSE Peptide-1
Aesar (B¢os] Fidkmeid ancasigray eguired). In these examples, various
analyses are performed for identifying the compounds 15The melting

points !Gﬁ. ’5‘ are given in degrees Celsius. The purity of the products is
verifiedmylithiniay esstomaliogkesbyd(Tbw:and/ oa¥ ELGibrates  (fenofibrate,

(high-performance i |% hromatography).. The mass spectra are
obtain€d @f}%@ﬁ&s’%ﬁi kfﬁr&sﬁ a{]{?@%[)z%h {q\%{ggagﬁe%{rgge%awmethylgiutaryl
Q-TORk(Quagrpols - idoheeiddightlairdAlDET Oks(Matsin 284s88isteginvastatin,
Laser Desorption/lonjzatjon - Time of Flight). The Proton Nuclear
Viagn el RUBU Rty RPN SEEt o RaCBHIEH G By osterols),
AC300P sesttameteeThechemicabshifts GETEXpressstois PAOTdRRESL), Acyl-
per miyéjon and are, recorded at 300 MHz in a deut tc{.ﬁsolve tthatis = .
CpeciBATBE LI Andp B RS G IS Sr O 5 FHeH iRy 2simibe,
abbrewétioimaines, usdchdepintarpighing thie spestir plensingetT BS {ahibitors, bile
broad sg; let dfortdoublet, dd {or%d%u let of doublets,.gjdd.foﬁouglet of rurated
doublét 87 dgtBtStE! 18P siet ot foP AHNEPBY ipletd M6 Gualifiptétsaturate
quint feattuiatigdet ceastitorsdatupletios fodanvitiplels I0ERampledinic acid type
Description. fth{e general synthesis protocols according to the

(ﬁ”a:ac&r%, etc.

- antihypertensive agents and hypotensive agents: angiotensin-converting
enzyme (ACE) inhibitors (captopril, enalapril, ramipril or quinapril),
angiotensin 1l receptor antagonists (losartan, valsarian, ieimisartan,
eposarian, irbesartan, etc.), beta-blockers (atenolol, metoprolol, labetalol,
propranolol), thiazide and nonthiazide diuretics (furosemide, indapamide,
hydrochlorothiazide, antialdosterone), vasodilators, calcium channel
biockers (nifedipine, felodipine or amlodipine, diltiazem or verapamil), etc.

- antiplatelet  drugs: aspirin, ticlopidine, dipyridamole, clopidogrel,
flurbiprofen, etc.

- antiobesity agents: sibutramine, lipase inhibitors (orfistat), PPARS agonists
and antagonists, cannabinoid CB1 receptor antagonists (rimonabant), etc.

- anfiinflammatory agents: for example, corticoids (prednisone,
betamethasone, dexamethasone, prednisolone, methylprednisolone,
hydrocortisone, etc.), nonsteroidal antiinflammatory drugs (NSAIDs)
derived from indole (indomethacin, sulindac), NSAIDS of the
arylcarboxylic group (tiaprofenic acid, diclofenac, etodolac, fiurbiprofen,
ibuprofen, ketoprofen, naproxen, nabumetone, alminoprofen), NSAIDS

derived from oxicam (meloxicam, piroxicam, tenoxicam), NSAIDS of the
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invention General procedure A: 38 The brominated derivative (0.5 to 75

g, 0.05 to 0.5 mol/mL), potassium carbonate (3 eq.) and water (11 eq.) are
dissolved in N,N-dimethylformamide under an inert atmosphere.

Palladium acetate (0.1 eq.) is added, thén solution of boronic acid in
N,N-dimethylformamide (1.5 eq 0.25g/mL) is added dropwise. 5The
mixturéeastirEdgiderinlaetittnbsphetendtipions tosipemting ofracib), etc.

pro_cedéﬂgﬁgdg;}%kfgpgga%&%)pm aldehyde (1 eq.) are dissolved in

a saturated ethanolic solution of gaseous hydrochloric acid (0.2 g to 38 g,

0.2'to @@ﬁiémage@owf@estrﬁmgwtl@ Hs#E detosen teenpersige dienonthiazide
So"’e”&iﬁr@@@@%@?ﬂ%‘?rﬁ%@ébﬁﬂﬁ&é,r%%fﬂﬁﬁﬁwaezig& ngﬁﬁlﬁt%qftemﬁe),

procedure C: T ropenone is dissolvedin a chloroform/methanol 2:1
mixturé{0=2 ithidtgrs1 5oapioe 0. ERRD)! therrardtaly tiiameenht gfigitalis drugs

palladiypgr.chargpabsiaddedEhewhRlsis Rlacsd underahy 986N iabetalol,

atmosphere at atmospheric pressure. General procedure D: enol or

thiophBFAPTSHRBeIEPHPRON eRirEaRATEINRINIGE  €0.84610R Y, DiBERNS), etc.
200.2 molfly), theadhe halpgenaied ServAtLe (e, A RRIRsI M ata blockers

carbonate (5 eq.) are added. The reaction mixture is stirred vigorously at

70C. Gelssrainbrodisdersa!, labpiglebrinsaniasialls grisvedahannel blockers
dichlorpmefiang, (BfolptRdoP drnifobiBlRiL &3t &ﬁi{lag&ﬁ%f@%&amn), NO

(10 to 17 eq.) is added. It is stirred at room temperature. Genera

procedlffBars (fFiddadsas eriskvaairréen sneisidanselaanodanoe etc.
mol/L)aHiRrARcEN SO Ry dg ealdtioR;is2ddad r4GPARRIDNA, alkyiating

procedure G: The propanone is dissolved in ethanol (0.2 to 49, 0.1to 0.5 _
mol/L)3@Rfeim cisplatin and  derivatives), cytostatic agents (gonadotropin-

releasing hormone (GnRH) analogs, somatostatin analogs, progestogens,
anfiestrogens, aromatase inhibitors, etc.), modulators of immune
response (inierferons, IL2, efc.), etc.

- antiasthmatics such as bronchodilators (beta 2 receptor agonists),
corticoids, cromoglycate, leukotriene receptor antagonists (montetukast),
efc.

- corticolds used in the treatment of skin diseases such as psoriasis and
dermatides

- vasodilators and/or antilschemic agents (buflomedil, extracts of Ginkgo

biloba, naftidrofuryl, pentoxifyliine, piribedil), efc.

The invention also relates to a method of treatment of various pathoiogies
as defined above, notably connected with disorders of lipid and/or carbohydrats
metabolism comprising the administration to a subject, notably human, of an
effective amount of a compound or of a pharmaceutical composition as defined

above.

in the sense of the invention, the term "an effeciive amount" refers fo an
amount of the compound sufficient to produce the desired biological resuit.

The term "subject” denotes a mammal and more particularly a human.
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borohydride (3 eq.) is added. The whole is stirred at room temperature for

3 39 hours. The solvent is removed by evaporation under reduced

pressure, the evaporation residue is ta?eé; up in a dilute aqueous

hydrochloric acid solution and extractedWith dichloromethane. SGeneraI

procedyre H: Th alc {ssolved in N,N-dimeth éorma,mlde&)

0. 0.1 105 SSBIYAAE S CHEIEH B (U A robroventive

tmhiemérmt@hetmungamxrﬁfs rofrtite prive @piprapiiate alidylthalidesisisgded.subjects
mixture is stlrred at room temperature for 4 h urs. The solven

Ve BN et P AT HOMACEAS Ul Beieda b Rse. The

cﬁnepmmpmmoﬁms drm@!memuepymdlner(@&g & uswal/Egr delaying or slowing the

é’ }/drox Iamlne dr rf@ oride (5 to lOe ale ts is added. After

TEH TS F MR e ASSIARn dor EclGSa eoe Skrer tateing he

ammtmwf&malemniswﬁ‘%Edwmbcdmﬁe bydh@cblmeraicldmunﬁmé'manaliy be
trated derr ssure. The evapgration

S S RIS L SR o e

diyerbesis ohthGaaw matesals txdd rrskha‘ s;mlla&spmgftﬂf@ diesynds
according to the invention: 2 3-d ichloro-4-hydroxybenzaldehyde CI
C1-")---"-0F1 56 Sodium carbonate (3.5 eq.), calcium hydroxide (4.5 eq.)

and 2,Bretichlprepimenal(0ctb g/bpamecaddedsto theowaigrgandithethe  invention

d f h chl f
STARSNR el PR St iR opens o
vainitiee. i¥\booted tone6lian dacelitiethbip H=2)wjth tasicefiededisotonic, buffered,
dosipisackbaRln. TIhRls RiaRier wilh Sl ReSe T % sperson

organic phases are ' was ed wit rie OVGI’ magnesmm Su
sédiscbinrévedanh deneethoed @iteswu s T herdraporatian residuedemisrifiedehicles

}99' fl ﬁ %’p%; Qra oI| balned IS rec llized
%;e%l{ |£propaﬁh%l1§ ution: cyBc!%l%hexane/e%ha Séstate" gradv)gn Jsftgtc Agents
OT /8¢ Sitiea 40263pm beH!BEVIRN(B00MH DM SiQLus ot thgprng cT=20(dntittr solid)

ale yﬁgﬁ 137 épedm EH ﬁgegHﬁgﬁ}%é%@h%wf;eﬂutose carboxymethyliceliulose,

4-h enzald
poiysorbate 80, manmtol gelatin, Eactose vegetable oils, acacia, liposomes, etc.

The compositions can be formulated in the form of injectable suspensions, gels,
oils, tablets, suppositories, powders, hard gelatin capsules, capsules, aerosols,
etc., optionally by means of galenical forms or devices that provide prolonged
and/or delayed release. For this type of formulation, it is advantageous 1o use an

agent such as cellulose, carbonates or starches.

The compounds or compositions according to the invention can be
administered in various ways and in varicus forms. Thus, they can for example
be administered systemically, by the oral or parenteral route, by inhalation or by
injection, for example by the intravenous, intramuscular, subcutansous,
transdermal, intraarterial route, etc. For injections, the compounds are generally
packaged in the form of liquid suspensions, which can be injected by means of

syringes or as infusions, for exampie.

It is understood that the flow rate and/or the dose injecied can be adjusted
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20 0 2,6-Dimethylphenol (0.34 g/mL) and hexamethylenetetramine (2 eq.)

are dissolved in 2:1 acetic acid/water mixture. The whole is heated at

100C for 4 hours. The reaction mixture js cooled to room temperature and
poured into a water/ice mixture. The pr&%pitate is drained. 251H NMR

300MHz, CDCI3, 6 in ppm): 2.33 (s, 6H) 5.90 (s, 1H); 7.55 (s, 2H); 9.81
AT TR R A AR BRG D e S iR I8y, The method
df—@m}rﬁéltifd!ﬂ@mmﬂ]}ﬂmheaw,thm%@W)ﬁ?ﬂ@ﬁi%n@r@ ﬁtﬁﬁ@ﬁ@ﬁb%tddoses that
5-acetyl-2- thiopheneborgnic acid and 4-bromobenzotrifluoride according
B AR HEPRBIHE ATA G R ARIEI D AR, R SERRRR0-0 1 Mg fo 1 g
premavethiretiaporatiornundaltesiwes prassergfnddhe gvaporaented several
i;residue is, purified by silica-gel. chromatogra a% Elution: . i .
o xR L ety | SCRERLY /5 USHIEL Hobaghe. ComPositipnaypfeording to the
(B00NIzc A DAES iriclndepot)ie?. 604aiSds BeilvaOith dife3=3.8Hz); 7.66-

107.70 (m, 3H); 7.76 (d, 2H, 3=8.2Hz).
1-(4-(4-(trifluoromethyl)phenyl)thien-2-ypethanone
1-(4-(4-(Trifluoromethy!) dLEGE N IEN I D EtH FRGIgRE®paredfrom(4-
15bromothien-2-yl)ethanone and 4-trifluoromethylphenylboronic acid

according to general procedure A. After stirring for 18 hours, the solvents
frerevistied bysvdpordhiorfionoes redddedihecgshiiesand the evaporation
resjdu& i% purified gx siIiSc;a-geI chromatography. 20Elution:
cyclohe?ane/ce%ﬂjﬁ acetate: 9/1. Silica 40-63pm. 1H NMR (300MHz,
CDC18[B+dhgppsnr@63i(s-Bid)1sity-Q ipopdbtsir 82desidloI=1.5Hz);
797 (i 5LSER: H A lpremshogiphenglien 2 ypethanone

- VLDL-cholesterol: Very-Low-Density-Lipoprotein cholesterol

- mpk =mg/kg/day.

Figs. 1-1 to 1-8: In vivo evaluation, in the E2/F2 mouse, of the antilivemic

properties and HDL-cholesterol synthesis stimulating properties of the

compounds according o the invention by linid assavs and measurement of

the expression of genes involved in lipid and carbohvdrate metabolism and

dissipation of energy

The antiiipemic effect of the compounds according to the invention was
evaluated in vivo in the E2/E2 mouse (humanized for the E2 isoform of
apoiipoprotein £) by anslyzing the distribution of cholesterol and of the
triglycerides in the various plasma lipoprotein fractions and by measuring the
total cholesterol and HDL-cholesterol plasma levels after 7 and 13 days of
treatment by the oral route; these levels are compared with those obtained with
control animals (not freated with the compounds according to the invention). The
measured difference provides evidence of the antilipemic effect of the
compounds according to the invention.

- Fig. 1-1: plasma total cholesterol level after 7 and 13 days of treatment

with compound 2, administered at 50 mpk;

- Fig. 1-2: plasma HDL-cholesterol level after 7 and 13 days of treatment
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1-(5-(4-(Trifluoromethoxy)phenyl)thien-2-yl)ethanone is prepared from
5-acetyl-2- 42 thiopheneboronic acid and

1-bromo-4-(trifluoromethoxy)benzene according to general procedure A.

After stirring for 1 hour, the reaction mixtdre is diluted with water, filtered

on Celite and then extracted with ethyl acetate. The organic phase is dried

over SHHYy FEERRAEH A @ HiRdsielRd BleiP ddéentrated under reduced
pressurgy. Thesevapentioniegidusisiseristalizeddromrieohexan: lipoprotein
NMR gsooMHz, DMSOQO-c/5, 6 in ppm): 2.56 (s, 3H); 7.47 (d, 2H, J=8.4Hz);

7.71 (AEAUOTS FGRZ ) % GAYRIOD LB AL P 9 (a0 A D23 alipjnistered at 50
101-(S+iétbromophenyl)thien-2-yl)ethanone /-Th\\ 6
1-(5-(4-Bromophenyl)thien-2-yl)ethanoneispreparedfrom5-acety1-2- .
thioph ¥ %‘%ﬁiﬁ)%%ﬂl-%f?omh&%@@o%ﬁae%%ae‘@ﬁ% pgaHRrapOpFotein
procediHetibng SAter Riiriagieon hadsitbatreastorombdure ssighlniedred at 50
with watey, filtered on Celite and then extracted with ethyl acetate. The
organi'@BEase is dried over magnesium sulfate, filtered and then

concentrated under reduced pressure. The evaporation residue is purified

silica-gel chrpmatography. Elution: cyclohexane/ethyl acetate: 9/1 to
%%ﬁf&%ﬂ@%%%%@ RN ARAEOOMTG, B B 18 B MR 2o Valuated by
BEBs éaﬂg(dm Ihk 3= &itzying Qéél(éiei’éi)l ?ﬁ%@i@za)z's&@'@ ,(ﬁn@ HxBrBObR)of genes
7.6 1H, 3=3.9Hz). 5-bromo-2-acetylfuran 252-Acetylfuran is
”&YS?&%%W%H\‘E@M%@%&B 5?*??‘:@8%‘5@%6%6&1’?3“0“ of energy. The
ibvetsosticeipraisiadd ef.)dadddpshAflesslirApefeli 2o ANONN the level of
temperature, the reaction mixture is pgéléed intg ice water and the

e&%r 8’&5{% f%frrﬂé% IEF5REg. genes 4 i the hepatic tissue or 183 in the

gastrocnemius skeletal muscle. The induction factor, i.e. the ratio of the relative

signal (induced by the compound according to the invention) to the mean of the
relative values of the control group was then calculated. The higher this factor,
the greater the gene expression activating character of the compound. The final
result is represented as the mean of the induction values in each experimental
group.

- Fig. 1-5: expression of PDK4 (pyruvate dehydrogenase kinase, isoform 4)
in the hepatic tissue, in the E2/E2 mouse, after 13 days of freatment with
compound 2 (50 mpk);

- Fig. 1-6: expression of AcoX1 in the hepatic tissue, in the E2/E2 mouse,
after 13 days of treatment with compound 2 (50 mpk);

- Fig. 1-7: expression of ApoClll in the hepatic tissue, in the E2/E2 mouse,
after 13 days of treatment with compound 2 (50 mpk);

- Fig. 1-8: expression of PDK4 (pyruvate dehydrogenase kinase, isoform 4)
in skeletal muscle, in the E2/E2 mouse, after 13 days of treatment with
compound 2 (50 mpk);

- Fig. 1-9; expression of UCP2 (uncoupiing protein 2) in skeletal muscle, in
the E2/E2 mouse, after 13 days of treatment with compound 2 (50 mpk).

Figs. 2-1 to 2-6: In vivo evaluation, in the C57BI6 mouse, of the antilipemic
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NMR (300MHz, CDC13, 6 in ppm): 2.47 (s, 3H); 6.49 (d, 1H, 3=3.6Hz);
7.12 (d, 301H, 3=3.6Hz). 43
1-(5-(4-(trifluoromethyl)phenvl)fur-2-ypethanone oThr

1-(5-(4- (Trlfluoromethyl)phenyl)fur 2 yI)§t1nanonelspreparedfrom4-

; 5tr|fluo ometh ylbenz

28 AE w1l n@esieral SYnues weh pronerties of the
mﬁﬁi@dm@@@&bﬁ@m@m m@rmm ﬂﬁhW;ﬁ@%é@@ﬁsﬁ&%@@i@ésummem of

hase is dried over ma n sium sulfate, filt d then concentrated
t 3 s q §A phudraﬁemembahsm and

thiicaigelivionaibg . Elution: cyclohexane/ethyl acetate 95/5 to 8/2.
Silica 40-63pm. 1H NMR (300MHz, CDCIS3, 6 in ppm): 2.55 (s, 3H); 6.89
Tde Hﬁeﬂ:t&f?sbdz)praﬁc{@, attordhgiaXhe 6o/ (htib, daditizsréde(dose effect,

1H, J= 8 1 151- hen I)t en tha

V\ia(%eva F‘i)? {nlo)p eny té‘{y%-ype%g i eirs éﬁgr%a f?geﬁtment oy the oral

rBeeett- mmepmneedreamd amiénbmmé—eéﬁmhwmom@maﬂ@ according
C rd| to_general proce OAfter stirrin urs at
O e T el o S B AR holg Vs of fotal

@m}emmwmmwcaeemet Ttug!mgadesrﬁ%@’&daeg aggfsmagnesium

sulfate filt e then entr der reduge ure. T
o s R AR E T F Vs flopipatment with
cyclok@mlwe}’emglﬁaaetamjm@ltm B2 i1SilHi40, G3pmmZSHENMR 1, 5 10 and 50
(300 D m).2.54 (s, 3H); 7.34 (d, 2H, J=8.7Hz): 7.63

(d, 1%?%&%&%@%(?% % 87Hz) 7.94 (d, 1H, J=3.9Hz). 44

Fig. 2-2: plasma HDL-cholesterol level after 14 days of treatment with

I\,uluuu .I.

compound 2 according to the invention, administered at 1, 5, 10 and 50
mpk, in the C57BI6 mouse;

- Fig. 2-3: plasma level of triglycerides after 14 days of treatment with
compound 2 according o the invention, administered at 1, 5, 10 and 50
mpk, in the C57BI6 mouse;

- Fig. 2-4: plasma level of free fatty acids after 14 days of treatment with
compound Z according to the invention, administered at 1, 5, 10 and 50
mpk, in the C57BI6 mouse.

The efficacy of the compounds according fo the invention was also evaluated by
measuring, in the (skeletal) muscle tissue, the expression of genes involved in
carbohydrate metabolism and the dissipation of energy. The levels of expression
of each gene were normalized relative to the level of expression of the reference
gene 18S. The induction factor. was then caiculated. The higher this factor, the
greater the gene expression activating character of the compounds. The final
result is represented as the mean of the induction values in each experimental

group.

- Fig. 2-5: expression of PDK4 in skeletal muscle, in the C57BI8 mouse,
after 14 days of treatment by the ora!l route with compound 2 (50 mpk);



1-(5-(3-(trifluoromethyl)phenyl)thien-2-yl)ethanone F3C 0
1-(5-(3-(Trifluoromethyl)phenyl)thien-2-yl)ethanone is prepared from
2-acety1-5- bromothiophene acid and 3-trifluoromethylbenzeneboronic
acid according to 5general procedure A3After stirring for 4 hours, the

solvents are removed by evaporation under reduced pressure and the
evapofdfioZresigkergspinified bicsicargekeliematogeimhiyy EHietiGis7BI6 mouse,
cycloh / | . ij = ! :
(300M§*§§’?§§%%’§?§“§%%§§{ %ﬁé%’l F;ﬁ‘}?%H @%@Jfﬁ i 3@@%@%5@ MpK).
107.65 (m, 2H); 7.69 (d, 1H, J=3.9Hz); 7.83 (d, 1H, J=7.6Hz); 7.90 (s, 1H).
Example 3: Synthesis of the intermediates used in the synthesis of the
compounds according to the invention: 15Intermediate
3-(2,3-dichloro-4-hydroxypheny1)-1-(5-(4-(trifluoromethyl)-
phenypthien-2-yOprop-2-en-1-one ciF F /r-/ 0
3-(2,3-Dichloro-4-hydroxyphenyl)-1-(5-(4-(trifluoromethyl)phenyl)thien-2-yl
)prop2-en-1-one is prepared from
1-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)ethanone 20and 2,3-dichloro 4
hydroxybenzaldehyde according to general procedure B. The evaporation
residue is crystallized from acetonitrile. 1H NMR (300MHz, CDCI3, Sin
ppm): 6.02 (bs, 1H); 7.06 (d, 1H, J=8.8Hz); 7.34 (d, 1H, J=15.5Hz); 7.48
(d, 1H, J=3.8Hz); 7.67-7.72 (m, 3H); 7.81 (d. 2H, J=8.2Hz); 7.86 (d, 1H,
J=3.8Hz); 8.22 (d, 1H, J=15.5Hz). 25 45
Intermediate2:3-(2,3-d chloro-4-hydroxypheny1)-1-(5-(4-(trifluoromethyl)-
0 3-(2, 3-Dichloro-4-hydroxypheny1)-1-(5-(4-(trifluoromethyl)p
henyl)thien-2- 5yl)propan-1-one is prepared from
3-(2,3-dichloro-4-hydroxyphenyl)-1-(5-(4-
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(trifluoromethyl)phenyl)thien-2-yOprop-2-en-1-oneaccordingtogeneral
procedure C. After stirring for 1 hour 30 min at 42C, the catalyst is
removed by filtration and the solvent iSé moved by evaporation under
reduced pressure. The evaporation 10r

idue is purlfled by silica- gel
S ; e HDL-

c@k@@@&&&l Qvﬁtﬁﬁl&k Emmﬂﬂmmaﬁcﬁimgﬁ@ﬂdhéwa}%&ﬁﬁﬁﬁs accorqu
(m 3) e 77 d 2H J 8 2Hz 15 Intermedia e3§3 2,3-dichloro.
enftion by fipid assay: £.28 Iyi)measummen ithe expression of

mmM!miw@MBQthdrate metabolism and the dissipation of
é@ -Dichloro-4-hydroxypheny1)-1-(4-(4-(trifluoromethyl)phenyl)thien-2-y
e .
= 20 2-en-1-one is prepared from

Théds gg&lvm methyhp, %ﬁae g&%@gfﬁé}é‘?{‘?@%‘f?{‘ WRA0Sh was eva ajuated in vivo in

2,3- d ro-4 ydro enzal cording to general procedure

fhm@é?%mmme@fwé 3 p&avm@rﬂ w@im:@éiycﬂn@mmbgmmmﬁnamd of the

t 8 | . :
R e B g o e oprt
eS8 88Y(syatay e el (sit 1Mys 4gimansedisitn: §3¢2 Brofithloiotained for the
cg}}é%gtaxgﬁwwme%%@%m%@&aﬁ%ﬁ%&%@s@@&%&%@ﬁ@ﬁfaom. The

efigot DRI ATPPYIFSX§PRRINTI LA E- (fRIbiomets plste aySitwéad2i vivo in

1y \REIRAR- %BUQéswq‘H@%Hﬁéﬂthe lasma levels of total cholesterol and of
3-(2.3-dichloro-4-hydroxyphenyl)-1-( - 4-

HBHsoRen) eyl iniaye gi)asimest-bycinsacardngogenesal levels were

compared with those obtained for control animals (not treated with the

compounds according to the invention). The measured difference provides
evidence of the antilipemic eifect of the compounds according to the invention.

- Fig. 3-1. plasma total cholesierol level after 14 days of treatment with
compounds 4 and 7 according to the invention, administered at 50 mpk;

- Fig. 3-2: plasma HDL cholesterol level after 14 days of freatment with
compounds 4 and 7 according to the invention, administered at 50 mpk;

- Fig. 3-3: distribution of choiesterol in the various plasma lipoprotein

fractions after 14 days of treatment with compounds 4 and 7 according to

the invention, adminisiered at 50 mpk.

The efficacy of the compounds according to the invention was also evaluated by
measuring, in the (skeletal) muscle tissue, the expression of genes invoived in
lipid and carbohydrate metabolism and the dissipation of energy. The levels of
expression of each gene were normalized relative to the level of expression of
the reference gene 18S. The induction factor was then calculated. The higher
this factor, the greater the gene expression activating character of the
compounds. The final result is represented as the mean of the induction vaiues
in each experimental group.

- Fig. 3-4: expression of PDK4 in muscle tissue, in the C57BI8 mouse, after
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procedure C. After 6 hours at room temperature, the catalyst is removed

by filtration and the solvent is removed by evaporation under reduced

pressure. The evaporation 10residue is épurlfled by silica-gel

chromatography Elution: cyclohexane/ fhyl acetate: 8/2. Silica 40-63pm.

1HN SOOMHz CDCI3, 6.in ppm): 3.15-3.21 (m, 2H) 3.25-3.30 (m,

oH); 5.6042YS A 8N W ComAoYNE 17 @D TRPK)=8 5Hz): 7.67 (m,

4H); 7 3. (d.4. He;@p—rb%i'd#‘) ot R BHR JmkidHe) 1k8ue, in the C57BIS mouse,

e eSSy OAPIEN ) L (4 oromety-

3-(3-Chigr &W%y@bﬂwkﬂs@z%G%UQ@!@MD%')WW'@IB'@?@MM@, after

p-2- 2 n-1 on repared from
o (4 RIS BB ERL AT EMBSlR hBRE 4430 k)
3-chloragd &@r@wmﬂehymmwrﬁmt@ ﬂ@@@éalzrwm@egplr%% theuse, after
evapor, resi ue is purifie S|I|ca el c raph ution:
cyclon kS SEIURE! A SREPAG NG TR OMHy
DMSO-c/5, 6 in ppm) 7.03 (d, 1H, 3=8.5Hz); 7.62-7.67 (m, 252H);
F7—7~r71?'1"j§§3 3?_')!517%% g é\.rﬂa ua%;glalg,z?n tﬁgg %ﬁgg)m%gx%e(d @JF the antilipemic
an&rmmuaie&@ﬂ@ chlapetthyeroxypherPAR -l dtifioromateylles  of the

hen%l?jthg [dpgan -1- %ne 910HFO

5] ac g to the inveniion

The effect of the compounds according to the invention was evaluated i vivo in

the db/db mouse by measuring the plasma ftrigiycerides and insulinemia after 28
days of treatment with compound 2 by the oral route. These levels were
compared with those obtained with control animals (not treated with the
compound according to the invention). The measured difference provides
evidence of the antilipemic effect and effect on insulin resistance of the
compound according to the invention.
- Fig. 4-1: plasma level of triglycerides after 28 days of freatment with
compound 2, administered at 50 mpk in the db/db mouse;
- Fig. 4-2: plasma insulin level after 28 days of treatment with compound 2,
administered at 50 mpk in the db/db mouse.

The efficacy of compound 2 was also evaluated by measuring, in the hepatic and
muscle tissues, the expression of genes involved in carbohydrate and lipid
metabolism, and the dissipation of energy. The levels of expression of each gene
were normalized relative to the level of expression of the reference genes 3684
in the liver and 18S in the skeletal muscle. The induction factor, i.e. the ratio of
the relative signal (induced by the compound according to the invention) to the
mean of the relative vaiues of the control group, was then calculated. The higher
this factor, the greater the gene expression activating character of the
compound. The final result is represented as the mean of the induction values in

each experimental group.
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53-(3-Chloro-4-hydroxyphenyl)-1-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)pr
opan-1- oneispreparedfrom3-(3-chloro-4-hydroxyphenyl)-1-(5-(4-
(trifluoromethyl)phenyl)thien-2-yl)prop-2-en-1-oneaccordingtogeneral
procedure C. After stirring for 3 hours room temperature, the catalyst
is removed by filtration 10and the solvent is removed by evaporation
underm Freagseonhel validhdiioh e Sianatie Hastied Byibricdbgdy mouse,
chromategraphis. sluiers anatniens dlpde. RilisaAlbsRBred atldh mpk;
NMR (300MHz, CDCI3, 6 in ppm): 3.01 (t, 2H, 3=7.7Hz); 3.21 (t, 2H,
3=7.7g,5;ﬁ§;§8 EPIEBEROR (G HAT= Ihe) herptitgisays, drdhpqgb/db mouse,
é;?-z;é?ﬁslézzz%;%&gslgﬂzﬁﬁg’ﬁeﬂ) )i S8iEolifa EhaRaisthdd 48 (Mnpk.

; 7.75 (d, 2H, 3=8.2Hz). . o .
Intermieldiafhs2: 350026851804y dFoky BHE D) -neEaiis (Hegtisrokndisyyb/db mouse,
phenyhthien®od)py o #efndeAPith compound 2, administered at 50 m[ok;
203-(2-Chloro-4- ydroxypheny%—)?ﬁ.(—?—(#(trlﬂuorqmethyl)pheny&)thlen-z-y)
prdp-ﬁ@n&-@n@‘grﬁﬁéﬁﬁkﬁff in muscie tissue, in the db/db mouse, after
1-(5-(tifyaremesayhrieRyiiief2olethanede ditered at 50 mpk:

2-chloro-4-hydroxybenzaldehyde according to general procedure B. The
evapotifiof Yo aE Hunidd Wy i da-GrixHro Hestdgraphheedidn.mouse, after
cyclohexanetetiy-agetatar G/ SeHA0rRBRM AR 1N (380Mbiz,
DM80-c16, 6 in ppm): 6.86 (dd, 1H, 3=2.3Hz, 3=8.5Hz); 6.94 (d, 1H,

3=2.3Hz); 7.78-7.84 (m, 3H); 7.90 (d, 1H, 3=4.1Hz); 7.97-8.05 (m, 3H);
Fglh28d/a HsiBe88RaNiatid h (87 e SrkditdiidSroperties of the compounds
Intermediate8:3-(2-chloro-4-hydroxypheny1)-1-(5-(4-(triffluoromethyl)- o
GesHaladcie Sthe dvention Bveirgasurino g oiqox a{mn of fattv acids in
TR eAY &Lt (4-(trifluoromethyl)p henyl)thien-2-yl)propan-1-
ooneispreparedirom3-(2-chloro-4-hydroxypheny1)-1-(5-(4- _ .
T&WIL%%N%EH}@)pﬁ@‘ﬁﬂﬁhgnjﬁ‘%/l)ﬁ?ﬁbgg%}ﬁi-(ﬁ%@miﬁ@to‘j\@né?&ﬁmlon were

evaluated by measuring the p-oxidation of fatty acids in murine myocytes

pretreated with the compounds according o the invention for 24 hours. The more
the induction of the B-oxidation of fatly acids is increased, the greater the
stimulating effects of the compounds according to the invention on the

degradation of fatty acids in the muscle ceils.

Figs. 6-1 and 6-2: In vitro evaluation of the properties of the compounds

according to the invention as activaiors of reverse cholesterol transport,

by measuring the expression of the ABCA1 gene in macrophages

The effect of the compounds according to the invention on reverse cholesterol
transport was evaiuated by measuring the expression of the ABCA1 gene (ATP-
binding cassette, sub-family A, member 1; membrane transporter involved in
cholesterol efflux) in human macrophages. The more the expression of ABCAT is
increased, the greater the stimulating action of the compound according to the
invention on reverse cholesterol transport.
- Fig. 6-1: expression of ABCA1 in human macrophages, after 24 hours of
treatment with compound 2, at 1uM;

- Fig. 6-2: expression of ABCA1 in human macrophages, after 24 hours of
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procedure C. After stirring for 3 hours at room temperature, the catalyst

is removed by filtration and the solvent is removed by evaporation under

reduced pressure The 10evaporation residue is purified by silica-gel
chromatography. Elution: methylene chitftide. Silica 40- -63pm. 1H NMR
(300MHz CDCI3, 6 in ppm): 3.09-3.15 (m, 2H); 3.19-3.25 (m, 2H); 6.6

(dd, 1 TRSTBRM Wil SPRPELE 4 ANI=2a0% 16 N BHIVE IR (Y, %m uM and
J=3.8Hzp b6 dkpédmeBH); 7.76 (d, 1H, J=8.5Hz). 15
Intermediate9:3-(3-fluoro-4-hydroxypheny1)-1-(5-(4-(trifluoromethyl)-
phenyl)thien-2-yl)prop-2-en-1-one OH F F 0 3-(3-Fluoro 4

Fhigeroxyphenyd) @n(@ffo(wmmmébwmm@‘m%y@mw%m%@mmes of the

@e{dmmémy@fommzddahmmcwIm@sm@enm@h@r@@@,@@@maemth the

reS|due IS ¢ rystalllz d from a
GOMBouRYs acoording 1o 7 RYE

cetonltrl MRS(IBOOI\/EIHZ . CD%B .. |n

- -ﬁg *:--'

%)aht?ﬁfléﬂﬁr(mo%ﬁé@@ (st @, daf&&kdﬁdgfacﬂ%r@hbl lth the invention were
edé%Flu yl)%ﬁheyﬁ(%)rfﬁ?% h?%g {5 %@éremon and expression of Monocyte

mmm@am*ﬁmom&f@ﬁm(mmwmwﬂeww tbddsuring the expression of
r@%ﬁ?&%ﬁ@%@@%@g%@'eé"%i}fwg?'%ye%r%%?zacrﬁg?]déggtgge@gaatéd with the

compounds according to the invention for 24 hours and stimulated with PMA

(phorbol 12-myristate 13-acetate, which causes an inflammatory response of the
cells). The more the amount of MCP1 secreted is diminished, the greater the
inhibitory effect of the compound according to the invention on the inflammatory
response. Similarly, the more the expression of the MCP1 and MMPS genes is
inhibited, the more the compound according to the invention is antiinflammatory.

- Fig. 7-1:. secretion of MCP1 {(Monocyte Chemoaitractant Protein-1} in
human monocytes, treated with compounds 7 and 11 according to the
invention at 1uM;

- Fig. 7-2: expression of MCP1 (Monocyte Chemoattractant Protein-1) in
human monocytes, treated with compounds 7 and 11 according to the
invention at 1uM;

- Fig. 7-3; expression of MMPS (matrix metalloproteinase 9) in human
monocytes, treated with compounds 7 and 11 according io the invention
at TuM;

- Fig. 7-4: expression of MCP1 (Monocyte Chemoattractant Protein-1) in

human monocytes, treated with compound 2 at 0.1 and 0.3uM.

Other advantages and aspects of the invention will become clear on reading the

examples given below, which are fo be regarded as illustrative and nonlimiting.

STATISTICAL ANALYSIS
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After 2 hours 30 min at 42C, the catalyst is removed by filtration and the

solvent is removed by evaporation under reduced pressure. The

evaporation residue is purified by silica-gel chromatography. Elution:
cyclohexane/ethyl acetate: 713. Silica 40-63pm. 101H NMR (300MHz,

CDCI3, 6 in ppm): 3.02 (t, 2, 3=7.5Hz); 3.21 (t, 2, 3=7.5Hz); 5.01 (d, 1H,
3=3.8Hz); 6.97 (m, 3H); 7.39 (d, 1H, 3=3.9Hz); 7.68 (m, 3H); 7.75 (d, 2H,
TIr8.2dabtical analysis performed consist of a Student ttest and/or a single-
e o A NP A TS 2N st e
ra<BBrara:driydredyphenyd d -((4d4Hifiogemetndhemd) feR2 W)0E of the
op-2- en-l-one is prepared from
plg-pr(%'jafjgﬁfiﬁ’uoromethyl)phenyl)thien-2-yOethanone and
3-bromo-4-hydroxybenzatdehgde aceering togenayaprocedure B. The
20evaporation residue is crystallized from ethanol. 1H NMR (300MHz,
DMSO-c/5, 6 in ppm): 7.01 (d, 1H, 3=8.2Hz); 7.65 (d, 1H, 3=15.5Hz); 7.71

(dd, 1H, 3=1.9Hz, 3=8.6Hz); 7.77-7.84 (m, 3H); 7.89 (d, 1H, 3=4.1Hz);

8.03 (d, 2H, 3=8.2Hz); 8.19 (d, 1H,, . 8.40 (d, 1H, 3=4.1Hz). 50
Intermediate12:3-(3-bromo-4-hydresypfiersy1-(5-(4-(tri uoromethyl)-
phenyl)thien-2-yl)propan-l-one Br OH S-Y

e o RS MRIS YARE nesar,
AgrdsXyiptrenytl).dnagie(tifuetprirethyl)-

henyl)thien-2-yOprop-2-en-1-one according to general procedure, C After
e Tor TR ER i AT e SR oV el pgentioing the
diltragtamdbe solvent is removed by evaporation under reduced pressure,
q{m?cEi r%hqt[%va or tiog?gres;'due Is. purified, b siliceﬁ%gl.chromatography.

Gon Sy eibhe r‘%eﬁﬁ?l%‘(v,gﬁfg: TS S%—BSpm. 1H NMR

1(BOGNMHY, CDIRE3p B dupiam}: PeDBid0by(thir2i)y S Bnd2&{oyraphy §P6C) and/or

d ~78.2H2); 7.10-7.14 (m, 1 H); 7.36-7.41 (m, 2H); 7.66-7.69 (m,
b&_"ﬁ%(%@gﬂ%fgm@i%?nqwd cpwomatograp(hy). ) (
The mass specira are obtained by ESI-MS (Electrospray tonization — Mass
Spectroscopy), Q-TOF (Quadrupoie — Time of Flight) or MALDI.TOF (Matrix

Assisted Laser Desorption/lonization — Time of Flight).

The Proton Nuclear Magnetic Resonance ("H-NMR) spectra were recorded on a
Bruker AC300P spectrometer. The chemical shifts are expressed in ppm (parts
per million) and are recorded at 300 MHz in a deuterated solvent that is specified
for each analysis: DMSO-ds, MeGD or CDCls.

The foliowing abbreviations are used for interpreting the spectra: s for singiet, bs
for broad singlet, d for doublet, dd for doublet of doublets, ddd for doubiet of
doublet of doublets, t for triplet, dt for doublet of triplets, g for quadruplet, quint

for quintuplet, sext for sextuplet, m for multiplet.

Example 1: Description of the general synthesis profocols according to the

invention

General procedure A
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15Intermediate13:3-(2,3-d chloro 4 hydroxyphenyl)-1-(5-(4-
(trifjuoromethyl)phenyl)fur-2-yl)prop-2-en-1-one 3-(2,3-Dichloro 4
hydroxyphenyl)-1-(5-(4-(trifluoromethyl)ﬁgenyl)fur-2-y|)prop-2- en-1-one is
prepared from 1-(5-(4-(trifluoromethyl)phenyl)fur-2-yl)ethanone and
02,3-dichloro-4-hydroxybenz ccording.to gene ureB.
ﬁhe evapoPa% é g?ﬂu %%Né@#gdﬁ%llt iBhl e anBe.‘r‘g fﬁﬂw potassium
(@00Metz, (VSO dbb Wﬂwm(ﬁ 7 .84 .(dadH dis=HhBREa);irf . MMCU!hlréthy!formamide
8Hz) 771d1 788 HJ83HZ 7,93 (d, 1
SO Gt s Sl G e 1L 6 et gpen soluton o
bl;&ﬁbizaclzslrﬁmm—ﬁfﬂﬁ@mmrmam de ‘1 5 eq., 0.25g/mL) is added dropwise.
2 ichloro-4-hydroxyphenyl)-1- |quoromet henyl)fur-2-yl)pr
Pl i R

(trifluoromethyl)phenyl)fur-2- yI)prop -2-en-1-one according to general
ocedure 5C. After, stirring for 24 hours at 40C under 5 bar hydrogen
ﬂergy Ut is removed by filtration and the solvents are

"tfbmdmam@/ éVapqratamiuticer sddkiogtepidssigg. he evapuivalibnn a saturated
Jesl IS fled yS|I|ca elc togra lutjo

SNSRI e UPTREREt AERE 7 0 05 mo)

ATBCIS Bty pfim)18.1180{ms 4#t);r688 (thribedsdridHDe 6 Qehilly removed by
=8.9Ha): 7,17.(d, 15, J=8.9Hz): 7.29 (d, 1H, J=4.1Hz); 7.69 (d, 2H,

ST eoed S

15Intermediate15:3-(2,3-dichloro-4-hydroxypheny1)-1-(5-(4-(trifluoro-

%@&9{99&%%%“ -2-yOprop-2-en-1-one F-7\AM _CIF\___/-Th-

The propenone is dissolved in a chloroform/methanol 2:1 mixture (0.2 to 14 g,

0.01 to 6.2 mol/l), then a catalytic amount of palladium on charcoal is added.

The whole is placed under a hydrogen atmosphere at atmospheric pressure.

General procedure D:

Phenol or thiophenol is dissolved in N,N-dimethylformamide (0.3 o 12 g, 0.06 to
0.2 moliL), then the halogenated derivative (5 eq.) and potassium carbonate (5

eq.) are added. The reaction mixture is stirred vigorously at 70°C.

General proceduyre E:

The fert-butyl ester is dissolved in dichloromethane (0.2 o 15 ¢, 0.1 to 1 mol/l),

then triflucroacetic acid (10 to 17 eq.) is added. It is stirred at room temperature.

General procedure F:
The ester is dissolved in ethano! (0.2 to 0.4 g, 0.1 to 0.2 mol/l), then a 2N

sodium hydroxide solution is added.

General procedure G:

The propanone is dissolved in ethano! (0.2 to 4 g, 0.1 to 0.5 molL). Sodium

borohydride (3 eq.) is added. The whole is stirred at room temperature for 3
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3-(2,3-Dichloro-4-hydroxyphenyl)-1-(5-(4-(trifluoromethoxy)phenyl)thien-2-
yl)prop-2-en-1-one is prepared from
1-(5-(4-(trifluoromethoxy)phenyl)thien-zgﬁ)- 20ethanone and

2.3-dichlpro-4-hydroxybenzaldehyde according to general procedure B.
A AN b T o R RO LAPRHARC Dressure, the
B Apiz) 780,786 (1) 3. 7,67 68 (. 259, 8,06 (d, 41 9e6.0nm | "
=8.4Hz): 7.80-7.86.(m, 3H); 7.93-7.98 (m, 2H); 8. , 1H, J=9.0Hz):
I AR Y S esaelndnd 0

3-(2,3-Dichloro-4-hydroxyphenyl)-1-(5-(4-(trifluoromethoxy)phenyl)th
'@n-é-g} -propan-1-one IS prepared from
H273=ch =#=frydroxyphenyl)-1-(5-(4-
(tréfladrohwstisodigpbieay|ithiM2ayprogiR:ansrone d0cRriIrgenNerlo. 5 mol/t),

rocedure C. After stirring for, 24 hours at room temperatur der 10 bar
S e SR R0 P B P o S nd g & for 20
raneutemoties] byecapatatiaikyntatidediscedipeesstre: Thigiewaperatiord at room
residue is putified, by silica-gel chromatagraphy. 10Elutign; .
t%ycﬁ%%&%neﬁ&%y%a%%&%: /?Sﬁ%@el[g-g(s %.Fﬁﬁ‘ﬂkﬁé (%Ol@l\ﬁfgram“ under
reDCES] frimsppm): 3.13-323 (m, 4H); 5.61 (s, 1H); 6.90 (d, 1H, J=8.6Hz);
7.16 (d, 1H, J=8.6Hz); 7.25-7.29 (m, 3H); 7.64-7.69 (m, 3H).
Intermediate17:3-(2,3-difluoro-4-hydroxypheny1)-1-(5-(4-(trifluoromethyl)-
Qsphesyiltidedi2ey/prop-2-en-1-one

-(2,3-Difl -4-hydro enyd)-1:(5-(4x(triflugramethyp fthien-2-yl ,

%éo%%%éﬁlgﬁ%iﬁsgﬁ%se%gr% L &r%ndr(ne %0% g,%.’i m(QyL%. @—%Lﬂhydro}éyiamme
iy B ehvigrifieo (0 e thy ppienyd thieni2 yehattanbite &2 S-diffuoro the mixture is

hydr ording to general procedure, B. The ,
A DR L DA el pasotmatod v
diuis Ovgd Byadiorispralyid. 88i(tidH, JF&3HR)aRiZ o haseH)s 7 Bthgbrittdted under

= 2); 2K, J=7.9H2): 8.31 (d,.1H, J=3.5Hz)...53 O o _

S RISyt SRR e e R eslissge! fasr
chpropdagiagiy is prepared from 3-(2,3-difluoro-4-hydroxypheny1)-1-(5-(4-
(trifluoromethyl)phenyl)thien-2-yl)prop-2-en-1-oneaccordingtogeneral
5procedure C. After stirring for 1 hour at 45C, the catalyst is removed by
filtration and the solvents are removed by evaporation under reduced

pressure. The evaporation residue is purified by silica-gel

chromatography.
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Elution: cyclohexane/ethyl acetate: 7/3. Silica 40-63pm. 101H NMR
(300MHz, DMSO-d5, 6 in ppm): 2.89 (t, 2H, J=7.3Hz); 3.27 (t, 2H,
J=7.3Hz) 6.69 (t, 1H, J=8.5Hz); 6.93 (t, 1H, J=8.5Hz); 7.80 (m, 3H); 8.01
(m, 3H). Intermediate19:3-(4-hydroxy-3%idimethylphenyl)-1-(5-(4-
15(tr|fluoromethyl phenyl)thlen -2- yl)prop 2 en 1 one rrOH F F/ (

thy p -YI)¢

4-hydroxy 3,5-dimethylbenzaldehyde according to general procedure B.
oThei20evapargiignsesidue igywashed with dichloromethane. 1H NMR
Yéﬁmﬁ%, 6H); 7.52 (s, 2H); 7.62 (d, 1H,

. 7.71 (d, 1H, J=15.5Hz); 7.83 (d, 2H, J=8.3Hz); 7.90 (d, 1H,
803(d 2H, J=8.3Hz); 8.36 (d, 1H, J=4.1Hz); 9.01 (s, 1H).
3((Z‘&H’ydroxy -3,5-dimethylpheny1)-1-(5-(4-(trifluoromethyl)phenyl)thien-2-
yd)- propan-1-one is prepared from

Shftcky diasdmetyiphenyd)la(Bdroxide (4.5 eq ) and 2.3- diohloropheno!

tr|fIuoromethyl)phenyl)th|en -2-yl)prop-2-en-1- oneaccordlngtogenera

(8procdbur e aaetstirrihg forba haak Wiercsirnentieralareasntiadrs HAI'C for 4
HYHEOTER ISR HIq e, satalystizraraovad Ly fliration, AR theSRReNR 70°C for

are removed by evaporatlon under reduced pressure. The evaporation
e&iBuEsis used "as is" for carrying out the next stage. 101H NMR

TROMERIAMRLHE. & IRAREY: & (S, Qh@ g&&‘f%ﬁnWéﬁhﬁﬁ%omentrated
3.27 (m, 2H); 6.80 (s, 2H); 7.75-8.12 (m, 6H).

hydepritangesa SElBBoM HED IRk AERS \itB-aftioreetate; the organic
PREHEXBERYARERP wieNedafiie dridd! Qr magnesium sulfate and concentrated

under reduced pressure. The evaporation residue is purified by silica-gel flash

chromatography. The solid obtained is recrystallized from isopropanol.

Elution: cyclohexane/ethyl acetate: gradient 9/1 to 7/3. Silica 40-63um.

"H NMR (300MHz, DMSO-dg, & in ppm): 7.20 (d, 1H, J=8.8Hz); 7.70 (d, 1H,
J=8.8Hz); 10.13 (s, 1H).

4-hydroxy-3,5-dimethvibenzaldehyde
|

’
[

]

2,6-Dimethyiphenocl (0.34 g/mL) and hexamethylenetetramine (2 eq.) are
dissolved in 2:1 acetic acid/water mixture. The whole is heated at 100°C for 4
hours. The reaction mixiure is cooled to room temperature and poured inic a
water/ice mixiture. The precipitate is drained.

"H NMR (300MHz, CDCls, & in ppm): 2.33 (s, 6H); 5.80 (s, 1H); 7.55 (s, 2H); 9.81
(s, 1H).
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1-(5-(4-Bromophenyl)thien-2-y1)-3-(2,3-dichloro 4
hydroxyphenyl)prop-2-en-1- one is prepared from

RSB RASINENIO e ISB308 H7): 7.68 (d, 2H,
-77-7.82 (m, 4H); 7.99 (d, 1H, J=15.5Hz); 8.09 (d, 1H,

s ;& , 1H, J=4.2Hz); 11.42 (s, 1 H). 55
Intermediate22;1-(5-(4-bromophenyl)thien-2-yl1)-3-(2,3-dichloro-4-

hydroxyphenyl)propan-1-one  ci CIOH _
’?Kéifzx@?@ﬁ%f%}ﬁaﬁpwﬁwav%bé@tz?gy&l@m@mwarmaﬁé%ﬂ/ﬁmbé:@%wi%
thidprenaedsdhigsolyer in shehlosoprethaner(BotrBlubfi@olddeording to  general
Triethylsilane (2.1 eq.) and trifluoroacetic acid (8 eg.) are successively
pé%%ﬂy‘ﬁ?o%\wise. After stirring for 16 hours at room temperature, the

ARechonimixiureiswasheaswithwate maaddhesythe slichlarsreibaneiser reduced
removed b aporation under reduced pressure. The evaporation
PR T e VPTG S et LAy FEALIGGroS Chromatography.
Hiyelohexanefethyhacetaie 20546822 Stitia 4 0-63pmm1H NMR (300MHz,
CDCI3, 6.in ppm): 3.15-3.20 (m, 4H); 6.90 (d, 1H, J=8.6Hz); 7.16 (d, 1H
N T30, ZiGE s Simpar 208 oD Al s Al ol Biz); 7.66-
778 .0HzYH:65 16, (BH28-42612Hz7).
15Intermediate23:3-(2,3-dichloro-4-hydroxyphenyl)-1-(5-(4-(methylthio)-
phenyl)thien-2-yl)prop-2-en-1-one CI //-1 -/
13¢42(3-BirshlererAdindnpnana i nl 314t ragpdthio)phenypthien-2-Apro
p-2-en- 1-one is prepared from
{5-(4-(methylthio)phenyl)thien-2-yl)ethanone and 2,3-
dighloro-4-hydroxybenzaldehyde according to general procedure B. The
oration residue is used "as is" for carrying out the next stage. 1H
300MHz, DMSO-d5, 6 in ppm): 2.53 (s, 3H); 7.07 (d, 1H, J=8.8H2z);
7.3 /d@, J=8.7Hz); 7.32-7.78 (m, 3H); 7.83 (d, 1H, J=15.3Hz); 7.99 (d,
1H, J=15

I3Hz); 8.09 (d, 1H, J=8.8H2); 8.33 (d, 1H, J=3.9H2).

1-(4-(4-(Trifluoromethyl)phenylithien-2-yliethanone is  prepared from (4-
bromothien-2-yhethanone and 4-trifluoromethylphenylboronic acid according to
general procedure A.

After stirring for 18 hours, the solvents are removed by evaporation under
reduced pressure and the evaporation residue is purified by silica-gel
chromatography.

Elution: cyclohexane/ethy! acetate: 9/1. Silica 40-63um.

"H NMR (300MHz, CDCls, & in ppm}: 2.63 (s, 3H); 7.70 (m, 4H); 7.82 (d, 1H,
J=1.5Hz); 7.97 (d, 1H, J=1.5Hz).

1-(5-(4-(trifluoromethoxy)phenyithien-2-ylethanone

F
F’T/\ )
fo-{
O

1-(5-(4-(Trifluoromethoxy)phenyljthien-2-yhethanone is prepared from 5-acetyl-2-
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30

25 "Dc 56 b
3-(2,3-Dichloro-4-hydroxyphenyl)-1-(5-(4-(methylthio)phenyl)thien-2-yl)pro
pan-1- oneispreparedfrom3-(2,3-dichloro-4-hydroxyphenyl)-1-(5-(4-
(methylthio)phenyhthien-2-yhprop-2-en4£-one according to general

rocedure C 5in solution in tetrahydrofuran. After stirring for 24 hours at
tgm*‘m@%mr Egltoged prdysune-fhardtuakmnisthemobetgriitratoprding to

Fg?p?@c\@@&?‘é removed by evaporation under reduced pressure. The

evaporation residue is purified by silica-gel chromatography. Elution:

ANjeloRBsEe/khyl deetatehe/ZesiHienaoisipia. EodiNNIRv{BOOREEZ, filtered on
S 3N 22448 ) 3dh Tga%étgfb Aed épﬁc %&s@gl% @ried over

1H, J=8.6Hz); 7.17 (d, 1H, J=8.6Hz); 7.23-7.29 (m, 3H); 7.56
magmiqu M‘fgﬁeiﬁ‘tgﬂqﬂ gqg?)then |®@@ﬁﬁ@ﬁ'@i@&25nde;’ reduced pressure. The

e?w%&r&éfghl%gI&Jygr%ymméé&ﬁ%mmgh%%eﬂ) propan151-one
3-Dichloro-4-hydroxypheny1)-1-(5-phenylthien-2-yOpropan-1-one is

HM%&SQ@MM{SQMS@%&%ME@@@IW 137afehistodt, J=8.4Hz); 7.71
BYdigxyphanyprors2-en ng.ag%g,(g h@gg@g qial proggduse C. 20After

sflrrmg for 24 ours at 40 uhder en pressure, t)he catalyst
is removed by filtration and the solvent is removed by evaporation under

1 i@'ﬁegrBFﬁE%‘!’l@wglJ%ﬁié%@%?%ﬂ%gg'gue Is purified by silica-gel
chromatograpny hyl acetate: 9/1 to 8/2. Silica
4046 /71 1H NMR (300MHz, CDCI3, S in ppm)i 3.16-3.21 (m, 4H);
U oe(d, 187, Je8. 6Hz); 257.17 (d, 1H, J=8.6Hz); 7.31 (d, 1H, J=3.9Hz);

7.39-7.42 (m3H); 7.64-7.67 (m, 3H). 57
1|q@4(m®1@m2@%1wmmﬂw@maml@enylé 1-(prédrétiéituoramarthyl) 5-acetyl-2-
!}g)%n Q)%?o%lépra? I-dz-en-é q bromo-4-iodocbenzene according to general
procedure A.

After stirring for 12 hours, the reaction mixture is diluted with water, filtered on
Celite and then extracted with ethyl acetate. The organic phase is dried over
magnesium sulfate, filtered and then concentrated under reduced pressure. The
evaporation residue is purified by silica-gel chromatography.

Elution: cyciohexane/ethyl acetate: 9/1 to 8/2. Silica 40-63um.

'H NMR (300MHz, CDCls, § in ppm): 2.57 (s, 3H); 7.31 (d, 1H, J=3.9Hz); 7.51 (d,

2H, J=9.0Hz); 7.55 (d, 2H, J=9.0Hz); 7.65 (d, 1H, J=3.9Hz).

5-bromo-2-acetvlifuran

Br/lll
0

o]

2-Acetylfuran is dissolved in N,N-dimethylformamide (5 g, 1.1 mol/L), and N-
bromosuccinimide (1 eq.) is added.

After stirring for 5 hours at room temperature, the reaction mixture is poured inio
ice water and the precipitate formed is drained.

"H NMR (300MHz, CDCls, & in ppm): 2.47 (s, 3H): 6.49 (d, 1H, J=3.6Hz): 7.12 (d,
1H, J=3.6Hz).
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3-(4-Hydroxy-3-methylphenyl)-1-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)pr
op-2- 5 en-1-one is prepared from
1-(5-(4-(trifluorornethyl)phenyl)thien-2-yl)ethanone and
4-hydroxy-3-methylbenzaldehyde accodfing to general procedure B. The
evaporation residue is washed with dichloromethane. 1H NMR (300MHz,
DMSO dé6, 6 in ppm): 2.18 (s, 3H); 6.86 (d, 1H, J=8.3Hz); 7.55 (dd, 1H,

iy 65 1 (d, 1H, 3=15.6Hz);
B %ﬂﬁtﬂ%@r‘ﬁé}hi _ @iﬂé)\ggé 7.91 (d. 1H, 3=4.1H2):

%*’Q@ZJ@—8 2Hz) 835 (d 1H 3 4.1Hz); 10.10 (bs, 1H).

diafe273- (4-hydroxy-3-methylpheny1)-1-(5-(4-(trifluoromethyl)-
phenyl)thien-251)propan-1-one 15 3-(4-Hyd

TqBY(3- m&ﬂu&p@m&%k@ﬁ%fﬂf@w@tﬂmlﬂﬁ@enymhiererpré@panfﬂom 4

tgﬂ(\i S pre%%%gwsﬁémﬁ 1a@§ﬁ(4a&ﬁﬂu%r!gm%ﬁ)-acetyifuran according to

Wﬂw@&ﬂ@mop -2-en-1-one according to general procedure C.

{ h t 40C under 5 bar hyd th
A b\ B il 5B CO (e SHLTER AR it and ther

ee&ammmm@@wwad@mé ﬁl’ﬁ@i&ur@aﬂ'qu)iﬁﬁ@m@a&l/ﬁ@hd{@téti%§gh/§§l@ﬁﬁ sulfate,
silica chromatogr Elution: cyclohexane/et cetate: 9/1 to

e ol G AT RIS GO0 i S 8 SRS SyeRoHipn residue

IQ;ﬂﬁﬁﬂéﬁLtﬂmtﬁtﬁ g’bﬂ&hﬁi&ﬁﬂ@(t‘apaw 4.68 (s, 1H) 6.71 (d, 1H

S S R B S Sae™

1Mtﬂmqwem&z CDCI(g, & in pﬁm ¥ 2. 55hs|) 3;1) 6. 89h(d 1H, J=3.7Hz); 7.28 (d,
phenyl)-1-(5-(4-(tri uoromety p en 1 thien-2-

(VR R T A AHz).

3-(4- Hydroxyphenyl) -1-(5-(4- (trlfluoromethyl)phenyl)th|en -2-yl)prop-2-en-1

from 1 5- (4 trlfluoromethyl)phenyl)thlen -2-yhethanone
i I eneral procedure B. The

eV ati re5|due IS purlfled by S|I|ca -gel chromatography. Elution:
eyclabex yl acetate: 6/4. Silica 40-63pm
o)

1-(5-(4-(Methylthio)phenyl)thien-2-yl)ethanone is prepared from 5-acetyl-2-

thiopheneboronic acid and 1-bromo-4-{methylthio)benzene according to general
procedure A,

After stirring for 18 hours at 100°C, the reaction mixiure is diluted with water,
filtered on Celite and then extracted with ethyl acetate. The organic phase is
dried over magnesium sulfate, filtered and then concenirated under reduced
pressure. The evaporation residue s purified by silica-ge! chromatography.
Elution: cyclohexane/ethyl acetate: 9/1 to 8/2. Siiica 40-63um.

"H NMR (300MHz, DMSO-ds, & in ppm): 2.54 (s, 3H); 7.34 (d, 2H, J=8.7Hz); 7.63
(d, 1H, J=3.9Hz); 7.75 (d, 2H, J=8.7Hz); 7.94 (d, 1H, J=3.9Hz).
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1H NMR (300MHz, CDCI3, 6 in ppm): 6.91 (d, 1H, J=8.4Hz); 7.32 (d, 1H,
10J=15.4Hz); 7.46 (d, 1H, J=4.1Hz); 7.59 (d, 2H, J=8.4Hz); 7.79-7.88 (m,
4H). Intermediate

29:3-(4- hydroxyphenyl) -1-(5-(4- (trlfluor%‘?‘nethyl)phenyl) thien-2-

yl)pre [“one accordlng to general procedure C. Atter stirring for
15 hours at rBom temperature, the catalyst is removed by filtration and

meeseb(/énfmareW@fmﬁ)ﬁa@r@r@n&ﬁdﬁw@u@%@k@hpesrelwer&ﬁT%cetyr-5-
eva 100N resiaue. | SllICa omato rapny Elution:
Bty P Aot 512 SR A 3N P RIRIG0RIFG. according to

ERE, Erdnapun: B,01-3.06 (m oH); 3.19-3.24 (m 2H) 4.72 (bs, 1H);

’gﬂé“? %gg@g]f gﬁ%%7{§%§$i$@%ﬁ8§ lr_%z %@g ng é\t'aéjordét}ojwzzmder reduced
@d@%ﬁ@lﬁhhﬂ)me‘ré‘wﬁf@mﬂeFs@)iﬂte(%(@uﬁf&%@%@@ﬁ&%@éﬁ%ﬂwmmﬂgﬁa@hy.

2 en one |s m -

R R T i o2, Sl A
%WIwomarwﬂr@@bEﬁzelﬂebyﬁo a:ccayot@gapr)g@e@k@ronedu%.@rﬁé); 7.53-
;ﬁgﬁﬂ_g g& s Th vag tron residue is purified b errcag

B it e ahiRereek AEbre: 915 il Fo-Ahm
1H NMR (300MHz, CDCI3 6|n ppm): 5.95 (s, 1H); 7.06 (d, 1H, 3=8.8Hz);
33 o‘ 14, %155Hz);76d 1H, J= 41Hz) 755770(m 3H); 7.85 (d,
Exgmble, 5 OYBINES!S g e iniaimegiatag ysed .|l fhe synthesis of the
dommﬁr&@a&@e@ﬁﬁrﬁlmlme ﬂawamuphenyl) 1-(5-(3-
(trifluoromethyl)phenyl)thien-2-yOpropan-1-one OH 0 153-(2,3-dichloro 4
hydroxyphenyl)-1-(5-(3-(trifluoromethyl)phenyl)thien-2-
intermediate 1 3-(2,3-dichloro-4-hydroxyphenyl)-1-(5-(4-(trifiucromethyl)-

phenylithien-2-yhprop-2-en-1-one

Cl
Gl -OH
L
fRENT
VQ.H\;/A\H/J

0
3-(2,3-Dichloro-4-hydroxyphenyl}-1-(5-(4-(triflucromethyl)phenyhthien-2-yl)prop-
2-en-1-one is prepared from 1-(5-(4-(trifluoromethyl)phenylithien-2-yethanone
and 2,3-dichloro-4-hydroxybenzaldehyde according to general procedure B. The
evaporation residue is crystallized from acetonitrile.

"H NMR (300MHz, CDCls, §in ppm); 6.02 (bs, 1H): 7.06 {d, 1H, J=8.8Hz); 7.34
(d, 1H, J=155Hz); 7.48 (d, 1H, J=3.8Hz); 7.67-7.72 (m, 3H), 7.81 (d. 2H,
J=8.2Hz); 7.86 (d, 1H, J=3.8Hz); 8.22 (d, 1H, J=15.5Hz).
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yl)propan-1-one is prepared from 3-(2,3-dichloro 4
hydroxyphenyl)-1-(5-(3- (trifluoromethyl)phenyl)thien-2-yl)prop-2-en-1-one
according to general procedure C  After stirring for 3 hours at 40C, the
catalyst is removed by filtration and theP0solvents are removed by
tlon under reduced pressure The evaporation residue is purifi
L5 chrommatoomahy ERIBFE Oy RRERRIERNY Ackrie voromethyt)
Fﬁl@ﬁ@!)ﬁtﬂr@ﬁpﬂl’yi propakt N (300MHz, CDCI3, 6 in ppm): 3.15-3.25 (m,
4H); 5.57 (s, 1H); 6. ?(d 1H, J=8.4Hz); 7.17 (d, 1H, 3=8.4Hz); 7.38 (d,
1H, 3=4.1Hz); 7-56 (In, 4H); 7.63 25(d, 1H, 3=7.9Hz); 7.69(d, 1H,
J=4.1Hz); 7.82(d, 1H, 1§_7 9Hz); 7.89(s, 1H). 60
@m tert-putyl2-(2,3-dichloro-4-(3-oxo-3-(5-(4-
m Jr1§:‘ll}1t’.)’henyl)th|en -2-y1)-propyl)phenoxy)-2-methylpropanoate

| 2.
3 %‘py p*ﬂéa%fa‘f@&%ﬁaﬁé%& SRR L
VNI RDEPHenye)- 1s(5- me@mie@roﬁmyl)%rlﬁérﬁflf)mhi@n@ ~ghipydpaxybiemey!)-1-(5-(4-
d I ft
B T e s Do o thHer reLcec?e"er™
PTOpESsEEre and the evaporatlon residue is purified by silica-gel
. 95 ili - -.
R oo b e oS, Bl Y o anc
the SPVEB. 81 IRIMOMEY 8. SMapar atio(d LB 0 £BiBae), Freesdel H he evaporation

SRR s S4B L7 ool 2H2). 15 Compound 2

2-(2,3-d|c loro-4-(3-ox0-3-(5-(4-(trifluoromethyl)phenyl)thien-2-
BiNpesp aystersaneatitgasieiansls aeitce > §3pre 0

B RAroleniefart:(prer-(uoromerybahenyiien-Yerope o

20phenoxy)-2-methy propan0|c ac is prepared from tert-buty

12i(2J35’dfdﬁRjro'Z41&(d 1H, J=8.5Hz);, 7.39 (d, 1H, J=3.8Hz); 7.67-7.71 (m, SH)
(on(¢ gtrgllég@inethyl)phenyl)thien-2-yl)propyl)phenoxy)-2-

met ylpropanoate according to general procedure E using 10 equivalents

of trifluoroacetic acid. After 16 hours at room temperature, the reaction

iﬁ'?é?ﬂ%ed|§t\é135he§‘ W'th ﬂ"ﬁé% AraNgrhan g QISIRms thane 5 MY & hethyi)-

duced
phenylthien- 2~yi)prop -2-en-1-one

3-(2,3-Dichioro-4-hydroxyphenyi)-1-(4-(4-(trifluoromethyl)phenylithien-2-yl)prop-

Z2-en-1-one is prepared from 1-(4-(4-(trifluoromethyt)phenythien-2-ylethanone
and 2,3-dichloro-4-hydroxybenzaldehyde according to general procedure B. The
evaporation residue is purified by silica-gel chromatography.

Elution: cyclohexane/ethyl acetate: 8/2. Silica 40-63um.

'H NMR (300MHz, DMSO-ds, & in ppm): 7.08 (d, 1H, J=8.8Hz); 7.82-8.10 (m
7H); 8.58 (s, 1H); 8.86 (s, 1H).
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pressure. The evaporation residue is recrystallized from methylene
chloride. 1H NMR (300MHz, CDC13, 6 in ppm): 1.64 (s, 6H); 3.19-3.28
(m, 4H); 6.96 (d, 61 1H, J=8.5Hz); 7.21 (d, 1H, J=8.5Hz); 7.39 (d, 1H,
J=4.1Hz); 7.67-7.69 (m, 3H); 7.76 (d, 245J=8.5Hz). Mass (ES): 531/533

M+1). M.p. = 153-154C. 5
IR o Bt 32 3 IRl MRSl -(4-(A-(triflucromethy)-

diidfhuaneneetnd)phespditbienry1)-propyl)phenoxy)-2-methylpropanoate
Clig 17\ S'iTh2 6H
= butyl2-(2,3-dichloro-4-(3-hydroxy-3-(5-(4-(trifluoromethyl)phenyl)thien

-2-3Qyl)propyl)sphenoxy)-2-methylpropanoate is prepared from tert-butyl
2-{2,3- dichloro 48"
0X0-3:(5-(4-(trifluoromethyl)phenyl)thien-2-yl)propyl)phenoxy)-2-
methylpropanoate according to general procedure G. 1H NMR (300MHz,
CDCI3, 8in ppm): 1.46 (s, 9H); 1.60 (s, 6H); 2.15-2.22 (m, 2H); 2.79-3.01

(m, 2H); 4.95 (t, 1H, J=6.6Hz); 6.83 (d, 1H, J=8.5Hz); 7.01 (d, 1H,
St63 3 BRIRRP- A5 My RSN Z) - (AR 6 ¢ iflbyroTiashid e ni BLBE R -
2H,4J7z8-5E2) p A 1o 5.6 4.
@:‘?%ﬁ%m ggﬁ_ﬁ(g_h%%é%%?ﬁ?ﬁ&r 3-(2,3-dichloro-4-hydroxyphenyl)-1-(4-(4
(fiBrsrsnshyhehsnt sy forbpyhprerox) 1 eethyptopdingic acid Clogeneral

procedure C.

After 6 hours at room temperature, the catalyst is removed by filtration and the
solvent is removed by evaporation under reduced pressure. The evaporation
residue is purified by silica-gel chromatography.

Elution: cyclohexane/ethyl acetate: 8/2. Silica 40-63um.

"H NMR (300MHz, CDCls, & in ppm); 3.15-3.21 (m, 2H); 3.25-3.30 (m, 2H); 5.60
(s, TH); 8.91 (d, 1H, J=8.5Hz); 7.17 (d, 1H, J=8.5Hz); 7.67 (m, 4H); 7.81 (d, 1H,
J=1.3 Hz); 7.95 (d, 1H, J=1.3Hz).

Intermediate 5: 3-(3-chloro-4-hydroxyphenyl)-1-(5-(4-(trifluoromethyl)-

phenylthien-2-yhprop-2-en-1-one
Ci

A OH
;/?
. gqu
Fo= ST
8]

3~(3-Chloro-4-hydroxyphenyl)-1-(5-(4-(trifluoromethyl)phenyhthien-2-yl)prop-2-
en-1-one Is prepared from 1-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)ethanone
and 3-chloro-4-hydroxybenzaldehyde according to general procedure B. The
evaporation residue is purified by silica-gel chromatography.

Elution: cyclohexane/ethyl acetate: 6/4. Silica 40-63um.

'H NMR (300MHz, DMSO-dg, & in ppm): 7.03 (d, 1H, J=8.5Hz); 7.62-7.67 (m,
2H);, 7.77-7.84 (m, 3H); 7.9 (d, TH, J=4.1Hz); 8.03 (m, 3H); 8.39 (d, 1H,
J=4 1Hz).



10

15

20

25

CIOH Il F F/ FOH
2-(2,3-Dichloro-4-(3-hydroxy-3-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)prop
y1)- 5phenoxy)-2-methylpropanoic acid is prepared from
2-(2,3-dichloro-4-(3-oxo-3-(5- 47
(4-(trifluoromethyl)phenyl)thien-2-yl)propyl)phenoxy)-2-methylpropanoicaci
d according to general procedure G. The evaporation residue is purified
|hiesitieaigal chromatographay Ehstilens dighlereagshang/etmRpel8ilromethyl)-
ng”ica 40-63pm. 101H NMR (300MHz, CDCI3, 6 in ppm): 1.65 (s, 6H);

GRYY el YR ORHI3 0\, 2H): 4.98 (t, 1H, J=6.6Hz); 6.97 (d, 1H,
J=8,5Hz); 7.02 (d, 1H, J=3.8Hz); 7.14 (d, 1H, J=8.5Hz); 7.28 (m, 1H); 7.64
(d, 2H, Jr-8.3Hz); 7.69.(82H, J=8.3Hz). Mass (ESt): 515/517 (M-OH);
550 (M+NH4)+; 555/557 (M+Na)+. M.p. = 54-56C. 15
% 5:tert-butyl2-(4-(3-(4-iodobenzyloxy)-3-(5-(4-
Etrifl ”omécthy phenyl)thien-2-y1)-propyl)-2,3-dichlorophenoxy)-2-
methylpropanoate o HA" / u7N F \
2OFérlouny>tydgrbaokerizyfokg)BiBgue(ttbyehethyliplemaibienpan-1-
Ghe IRy 2 SiiEhpLaphen fizg e ANORARGRS R RBBISHIADN 1.(5-(4-
({2 roioatbidaL@ ) Hist -ByBr@gtdtaordmethyl) phengiiign-2-to  general

g&m@p@enoxy)-2-methy|propanoate using 1.1 equivalents of sodium

hydride and 1.1 equivalents of 4-iodobenzyl bromide according to general
AdteestitiegHior 3 hours at room temperature, the catalyst is removed by filtration

and the solvent is removed by evaporation under reduced pressure. The
evaporation residue is purified by silica-gel chromatography.

Elution: methylene chioride. Silica 40-63um.

'H NMR (300MHz, CDCls, & in ppm): 3.01 (t, 2H, J=7.7Hz); 3.21 (1, 2H, J=7.7Hz);
5.58 (s, 1H); 8.85 (d, 1H, J=8.2Hz); 7.07 (dd, 1H, J=2.1Hz, J=8.2Hz); 7.22 (d,
TH, J=2.1Hz); 7.38 (d, 1H, J=4.2Hz); 7.63-7.68 (m, 3H); 7.75 (d, 2H, J=8.2Hz).

intermediate 7 3-(2-chloro-4-hydroxyphenyl)-1-(5-{(4-(trifluoromethyl)-

phenylithien-2-ylyprop-2-en-1-one

Ci e -OH
1 |

F\ﬁéa s’\éﬁ

3-(2-Chloro-4-hydroxyphenyl)-1-(5-(4-(trifluoromethyl)phenybthien-2-yl)prop-2-
en-1-one is prepared from 1-(5-(4-(trifluoromethyl)phenylthien-2-yhethanone
and 2-chloro-4-hydroxybenzaldehyde according to general procedure B. The
evaporation residue is purified by silica-gel chromatography.

Elution: cyclohexane/ethyl acetate: 6/4. Silica 40-63um.

'H NMR (300MHz, DMSO-ds, & in ppm): 6.86 (dd, 1H, J=2.3Mz, J=8.5Hz); 6.94
(d, 1H, J=2.3Hz); 7.78-7.84 (m, 3H); 7.90 (d, 1H, J=4.1Hz); 7.97-8.05 (m, 3H);
8.12 (d, 1H, J=8.8Hz); 8.37 (d, 1H, J=4.1Hz).
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25The evaporation residue is purified by silica-gel chromatography. 63
Elution: cyclohexane/ethyl acetate: 95/5. Silica 40-63pm. 1H NMR
(300MHz, CDCI3, 6 in ppm): 1.46 (s, 9H); 1.58 (s, 6H); 2.05-2.31 (m, 2H);
2.71-2.97 (m, 2H); 4.33 (d, 1H, J=11.7HZ); 4.53-4.59 (m, 2H); 6 79 (d 1H,

J=8.6H7); 6.95 (d, 1H, J=8.6Hz): 6.99 (d, 1H, J=3.5Hz): 711
P BRIRE, a8 ¢ 11 7 SO B K IORVP PR nlE GebGrmethy)-

&&&ﬂt%pﬁ@@m@pw&ﬁg@ (4- (trlfluoromethyl)phenyl)th|en -2-
yOpropyl)-2,3-d Ploroptb%oxy) -2-methylpropanoic acid / C)

102 (4 (3-(4- Io ob 0xy)-3-(5-(4-(trifluoromethyl)phenyl)thien-2-yhprop
- d| h{oro Xy)-2-methylpropanoic acid is prepared from

t

Fodobenzyloxybs (5 (4-(trifluoromethyl)phenyl)thien-2-yl)propy1)-2,3-

| henox meth cordin eneral rocedure E

G T A B aCa Aot TSP (RG YAHY6 HeKumipPan-1-
oeem temperatur@r&p@reactlon niigtere is wagheghitb-waigs angphenghel-(5-(4-
ﬁ hlorome ﬁ,‘i%%ls remave £§seva oration under reduced pressure. The

TS A YD WU e hP A Ser FPbatofSpy Butortd  general
pmethylene:hloride/methanol: 9/1. Silica 40-63pm. 201H NMR (300MHz,
3,6in 61 (s, 6H 02225m H); 95(

KBS T LRSS LML TR SER LA S BRI e ppuitration
ahid, I58. @ﬂh)eﬁw&(dﬁhhbukeﬁ 5@12%\1&@8{@1;021-1 uheb2He)putad (pretblie. The
7.61-7.72 H). I\/IassrgFS 747/748/7 9& r‘r?
evaporatio rés:due IS punitied by silica-gei chromatography.
Elution: methylene chloride. Silica 40-63um.
'H NMR (300MHz, CDCls, & in ppm): 3.09-3.15 (m, 2H); 3.19-3.25 (m, 2H); 8.68
(dd, 1, J=2.5Hz, J=8.2Hz); 6.9 (d, 1H, J=2.5Hz); 7.16 (d, 1H); 7.38 (d, 1H,
J=3.8Hz); 7.66-7.71 (m, 3H); 7.76 (d, 1H, J=8.5Hz).

intermediate 9: 3-(3-fluoro-4-hydroxyphenyt)-1-(5-(4-(trifluoromethyl)-

phenylithien-2-ylyprop-2-en-1-one

F
/\/OH

Wﬂ)l/

3-(3-Fluoro-4-hydroxyphenyl)-1-(5-(4-(trifluoromethyl)phenylthien-2-yhprop-2-
en-1-one is prepared from 1-(5-(4-(trifluoromethyl)phenylithien-2-yl)ethanone
and 3-fluoro-4-hydroxybenzaldehyde according to general procedure B. The
residue is crystallized from acetonitrile.

'H NMR (300MHz, CDCls, & in ppm): 5.51 (s, 1H): 7.08 (d, 1H, J=8.5Hz); 7.33-
7.48 (m, 3H); 7.71 (m, 1H); 7.77-7.82 (m, 3H); 7.86 (d, 2H, J=8.5Hz).

intermediate 10: 3-(3-fluoro-4-nydroxyphenyl)-1-(5-(4-(trifluocromethyi)-
phenylithien-2-yl)propan-1-one
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25Appearance: viscous oil 64
2-(4-(3-(Benzyloxy)-3-(5-(4-(trifluoromethyl)p he nyl)th ien-2-yl)p
ropyl)-2,3-d chIorophenoxy)-2-methylpr09panoic acid is prepared from
2-(2,3-dichloro 4 (3 4
hydroxy-3-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)propyl)phenoxy)-2-
5methylpropanoic acid l@pg 2.2 equivalents of sodium hydride and 2.2
equivalents of ben Iyl\b,/romide according to general procedure H. The

va tiontesidue- dissolved in ethanol in the presence of 2N sodium

%ﬁ@é@@.). After stirring for 16 hours, the solvents are removed by
Evaporation unoler reduced pressure. The evaporation residue is acidified

ing. 10 dilute solution of hydrogchlori id and is t extracted wijth
R S T Mg R Rededvpropan-r-
diftered and then quegentrdted unffermeduced-gielsure-4A-hgdrexpptation)-1-(5-(4-

i ' rifi iica-gel chromatography (preparative, HALO,
B R g e S5 sttamig e utgn:  oneral
yradidntoOvater, methanol + 0.1% trifluoroacetic acid: 22/78 to 0/100. 1H

Cl3, 6.} m): 1.64 (s, 6H): 2.31-2.08, (m,. 2H);
AT s ey Bl 1 Dbiang tpg sovent
i9+81BHYYU6Lodhiib alin8. BiHdyr 7reduckd iy SsR6H 7). 2%-apd8ionbid)sidue is
7 =8 : H, J=8.5Hz). 20Mass (ES"): 640/642
p(ﬂ/lﬁﬁﬁ(lg?%[glﬁ%/gr%@éﬁﬁéﬁ%@%%ﬁh!'46-48C. 65 Compound 7a and 7b:
Hinbawoeolahtioarestfiyvanptaind 728 iBepataiédiby chiral-column
1 - rative hiralpak AD-H, (25020 | 5p iral _ .
ff@é%ﬂhﬂi%lggles uﬁ)bag!:)g> (;:t‘g‘ro%rw té)%rgéragtl#e.gﬁl%tic%" Iz’r%g”atrzrﬁ)‘e% gtﬂ {? 2, J=7.5Hz);
asotatictly Jwthriap picsie eth abid) (9538) (chobite praSe-wiiY B8%of3H); 7.75 (d,
éﬁflu%@?ﬁgc acid added, at a flow rate of 18 ml/min. The enantiomeric
fe

purity 0 4ch of the two enantiomers thus obtained is checked 10 by
analytical HPLC: column ChiralpakcAD-H (250*46 mm, 5pm, Daicel

hemical Jndustries, Ltd.) at ; isocratic elution. with n-hept ethanol
e sttt 0oTbs ST PR S AT o aprmethy-
prind/mintHisn dete pion-@-2881romeCompound 7a: tR = 11.85 min, ee =
100% 15Compoundg/b: tR = 16.28 min, ee = 99.6%

s AOH
L

Fyg e 1/1\/
ST

O
3-(3-Bromo-4-hydroxyphenyl}-1-(5-(4-{trifluoromethyl)phenyhthien-2-yhprop-2-
en-1-one is prepared from 1-{5-(4-(trifluoromethyl)phenyljthien-2-yhethanone
and 3-bromo-4-hydroxybenzaldehyde according to general procedure B. The
evaporation residue is crystallized from ethanol.
'H NMR (300MHz, DMSO-ds, & in ppm): 7.01 (d, 1H, J=8.2Hz); 7.65 (d, 1H,
J=15.6Hz); 7.71 (dd, 1H, J=1.9Hz, J=8.6Hz); 7.77-7.84 (m, 3H); 7.89 (d, 1H,
J=4.1Hz), 8.03 (d, 2H, J=8.2Hz); 8.19 (d, TH, J=1.7Hz), 8.40 (d, 1H, J=4.1Hz).
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Compound8:tert-butyl2-(2,3-dichloro-4-(3-oxo-3-(5-(4-
(trifluoromethyl)phenyl)thien-2-y1)-propyl)phenoxy)butanoate
20Tert-butyl2-(2,3-dichloro-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenyl)thien-2
- yl)propyl)phenoxy)-butanoate is prepared from 3-(2,3-dichloro 4
hydroxyphenyl)- 1-(5-(4-(trifluoromethylyphenyl)thien-2-yl)propan-1-one

RIS ror2 s, e oG8 2GR g Whcte G gpromety)-

@ohygditdblotedcichpnd-is-then extracted with ethyl acetate. The organic
phase is dried over rgagnesmm sulfate, filtered and then concentrated
under reduced 66 p esgyire. The evaporation residue is purified by
silica-gel chromatography. Elution: cyclohexane/ethyl acetate: 9/1. Silica

- . YHiNMR (300MHz, CDCI3, 8 in ppm): 1.11 (t, 3H, J=7.6Hz);
14 9m7-207(m 2H); 3.14-3.26 (m, 4H); 4.45 (t, 11-1, J=5.8Hz);
6.66 (d, 1H, J=8.8Hz); 57.13 (d, 1H, J=8.8Hz); 7.38 (d, 1H, J=4.1 HZ);

-6 SR Rfdbol/ohish i"i 5%3"&%&9 W)ghﬁanyi Jthien-2-ylpropan-1-

2-(2,3-dichloro-4-(3- oxo -3- triluoromethyl)phenyl)
YPiprofyRARRTERS) biiidioical &%Wﬂsﬁlw{@@’pﬁeﬂyl) 1-(5-(4(trifluoromethyl)-

Pk RIRIHOI Oyl 379260e3+(5- %M&a&amg%@awl)w%amgﬂfppﬂ)
henoxy)butanoic acid is prepared from teri-butyl 2-(2,3-dichloro 4 (3
/g%tgs(grmg for 4 hours at room ‘zemperature the catalyst is removed by

f(ﬂréﬂﬁwod?%"’s%fw)ﬁ@%HBK%H%ME’\IQW%W8@6@’“?@886&?{"5@&%’]@ and the

general procedure E using 17 equivalents of trifluoroacetic acid. 15After

VRRRPIIUTRBIGHES e BERT iRShDE RlliiRe Bh & ReadtRiRgrmRlYe is washed
Wiffon: cyclohexane/ethyl acetate: 85/15. Silica 40-63um.

'H NMR (300MHz, CDCls, 8 in ppm): 2.99-3.05 (m, 2H); 3.18-3.23 (m, 2H); 6.96
(d, 1H, J=8.2Hz); 7.10-7.14 (m, 1H); 7.36-7.41 (m, 2H): 7.66-7.89 (m, 3H); 7.75
(d, 2H, J=8.2Hz).

intermediaie 13: 3-(2,3-~dichloro-4-hydroxyphenyl)-1-(5-(4-
(trifluoromethyhphenyhfur-2-yhprop-2-en-1-one
cl
pos

O,

3-(2,3-chnior0—4—nydroxyphenyi)-’l—(5~(4m(triﬂuoromethyi)pheny yfur-2-yliprop-2-
en-1-onge is prepared from 1-(5-(4-(trifluoromethyliphenyl)fur-2-yhethanone and
2, 3-dichloro-4-hydroxybenzaldehyde according to general procedure B. The
avaporation residue is washed with dichloromethane.

'H NMR (300MHz, DMSO-ds, & in ppm): 7.07 (d, 1H, J=8.8Hz); 7.51 (d, 1H,
J=3.8Mz); 7.71 (d, 1H, J=15.5Hz); 7.88 (d, 2H, J=8.3Hz); 7.93 (d, 1H, J=3.8Hz):
8.03 (d, 1H, J=15.5Hz); 8.06 (d, 1H, J=8.8Hz); 8.14 (d, 2H, J=8.3Hz).

Intermediate 14 3~(2,3-dichloro-4-hydroxyphenyl}-1-(5-(4-

(trifltuoromethyliphenyhfur-2-yhpropan-1-one
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water and then the dichloromethane is removed by evaporation under
reduced pressure. The evaporation residue is purified by silica-gel
chromatography (preparative HPLC, lichrospher (Merck) RP18 12pm
100A, column: 25*250 mm). Elution: gradient of water, methanol + 0.1%
trifluoroacetic acid: 30/70 to 10/90. 20 11-I NMR (300MHz. DMSO-d5. 6 in
ppm): 1.01 (t, 3H, J=4.3Hz); 1.84-1.98 (m, 2H); 3.03 (t, 2H, J=7.5Hz); 3.31
(t, 2H, J=7.5HZz):4.82 (t , J=6.4Hz); 6.92 (d, 1H, J=8.8Hz); 7.32 (d, 1H,
J=8.8Hz); 7.79-7@); 7.99 (d, 2H, J=8.2Hz); 8.05 (d, 1H, J=4.2Hz);

B. iMass (ES*): 531 (M+1). 25M.p. = 169-171C. 67

0 nd20:tert-butyl2-(2,3-dichloro-4-(3-oxo-3-(4-(4-
(trifluoromethyPphenyl)thien-2-y1)-propyl)phenoxy)-2-methylpropanoate
e P crome ey 2. propar
Vb pyl)ghenoxpieRaigthylprdpdRoate & (Fepdidarent-hydroxyphenyl)-1-(5-(4-
(ﬁiﬁ%@r@#ﬁﬁmﬁﬂ)éherylgmr-Zﬂyi)prop—Zwen-"Z—one according to general procedure
hydroxypheny1)-1-(4-(4-(trifluoromethyl)phenyl)thien-2-yl)propan-1-one
Gind tertbutyl bromoisobutyrate according to general procedure 0. After
ﬂsﬁﬂ'érzirﬁéﬂhé&d}%&:;mg%me@slﬁ%ﬁ%@iﬂ?qﬂujgérﬁgké&@@, the catalyst is
hydrochloric acid and is then extracted with ethyl acetate. The organic

"BHMRER 100rTEHHRS RAGndSRINS LRAYS, fitsrePRIRY BterPYosiERpailgn under

readeefedyseddiressurend he-QuapesalAN residugds nyrifigdimesilicagelsilica-gel
chromatography. Elution: cyclohexane/ethyl acetate: 9/1. Silica 40-63pm.
RRYEHOMHZ, 000(3, 8 in ppm): 1.45 (s, 9H): 1.57 (s, 6H); 3.16-3.21

Kmiidh) cpeiSh@hemstRi)abetfiéd SiH, Jm8Dh7)% 709, (d, 1H, J=8.5Hz);
,7.68 (m, 154H): 7.8(&)%2, 1H, J=15); 7.95 %?%m, J=1.5Hz). Compound 11:
bl IR AR B 73 6 8- (3 (- RRiMlororse iy ARbngidieislod H, J=4.1Hz); 6.90
(dhpreoyiebennxy)21nethylpropangioacid 7 60 @l N .Qkhsrilly. 7689 (d, 2H,

J=8.2Hz); 7.88 (d, 2H, J=8.2Hz).

Intermediaie 15: 3-(2,3-dichloro-4-hydroxyphenyl)-1-(5-{(4-(trifluoro-

methoxy)phenylythien-2-yh)prop-2-en-1-one

F »
FA /N7 ]
FO- ,}’Q\

o

3-(2,3-Dichloro-4-hydroxyphenyi)-1-(5-(4-(trifluoromethoxy)phenyl)thien-2-
yhprop-2-en-1-one is prepared from 1-(5-(4-(trifluoromethoxy)phenylthien-2-yi)-
ethanone and 2 3-dichloro-4-hydroxybenzaldehyde according to general
procedure B. The evaporation residue is crystallized from acetonitriie.

"M NMR (300MHz, DMSO-ds,  in ppm): 7.07 (d, 1H, J=8.0Hz); 7.49 (d, 2H,
J=8.4Hz); 7.80-7.86 (m, 3H); 7.93-7.98 (m, 2H}; 8.09 (d, 1H, J=9.0Hz); 8.36 (d,
1H, J=4.2Hz).

intermediate 186: 3-(2,3-dichloro-4-hydroxyphenyl}-1-(5-(4-(trifluoro-

methoxy)phenylthien-2-yl)propan-1-one
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202-(2,3-Dichloro-4-(3-o0x0-3-(4-(4-(trifluoromethyl)phenyl)thien-2-yftpropy
1)- phenoxy)-2-methylpropanoic acid is prepared from tert-butyl
2-(2,3-dichloro-4-(3-
0X0-3-(4-(4-(trifluoromethyl)phenyl)thien-2-yl)propyl)phenoxy)-2-
methylpropanoate according to generalqéocedure E using 17 equivalents
of trifluoroacetic acid. 25After stirring for 4 hours at room temperature, the
reaction mixture issvashedhyyith 68 water and then the dichloromethane is
removed by evaporat on junder reduced pressure. The evaporation
Feaidu d by sifica-gel chromatography. Elution: methylene
9/1. Silica 40-63pm. 1H NMR (300MHz, DMSO-d5,
6 in ppm): 1.52 (§) 6H); 3.03 (t, 2H, J=7.9Hz); 3.38 5(t, 2H, Jr-7.9Hz); 6.88
1. 6Hz
R e L L g e 20
moRatE: ATWCortfpoubi@PiRethyiB (2, 3- anéalardmh (8rexb3y By phenyl)-1-(5-(4-
Jupams ) 2,2; entgnoa
O 2 T e 4 O g e &% enerai
%%@%q@(tnﬂuoromethyl)phenyl)th|en 2-

M@@F%@NHH?%@@& RATAMBEIRIRSHLANOAE: 15 LIERAEEA H¥B: hydrogen pressure,
2,3-dichloro-4-

%rﬁﬁiﬁﬂ%ﬁe@nowg Py (iHrridvBraethiinp sehyiliep 2 SApRYSanbY-6Meacration
LﬁQiHTEtF&}’c!i ScldloppesdimethylRentanoaie AcROTEER 1R IRNESBHREFEHY & ilica-ge!

ch rormatography.

Elution: cyclohexane/ethyl acetate: 8/2. Silica 40-63um.
'H NMR (300MHz, CDCls, & in ppm): 3.13-3.23 {m, 4H); 561 (s, 1H); 6.90 (d,
1H, J=8.6Hz); 7.16 (d, 1H, J=8.8Hz); 7.25-7.29 (m, 3H); 7.64-7.69 (m, 3H).

intermediate 17: 3-(2,3-difluoro-4-hydroxyphenyl)-1-(5-(4-(trifluoromethyl)-

phenyhthien-2-yhprop-2-en-1-cne

F o
3-(2,3-Difluoro-4-hydroxyphenyl}-1-(5-(4-(trifluoromethyliphenylthien-2-yl)prop-
Z-en-1-one is prepared from 1-(56-(4-(trifluoromethyl)phenylithien-2-yliethanone
and 2,3-difluoro-4-hydroxybenzaldehyde according to general procedure B. The
evaporation residue is crystallized from acetonitrile.

'H NMR (300MHz, DMSO-dg, 5 in ppm): 6.88 (t, 1H, J=8.3Hz); 7.79 (m, 5H); 7.88
(d, 1H, J=3.5Hz); 8.04 (d, 2H, J=7.9Hz); 8.31 (d, 1H, J=3.5Hz).

Intermediate 18: 3-(2,3-difluoro-4-hydroxyphenyl)-1-(5-(4-(trifluoromethyl)-

phenybthien-2-yl)propan-1-one
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After stirring for 2 hours, the mixture is acidified using dilute solution of
hydrochloric acid and is then extracted with ethyl acetate. The organic
phase is dried over magnesium sulfate, filtered and then concentrated
under reduced 20pressure. The evaporgt})on residue is purified by
silica-gel chromatography. Elution: cyclofiexane/ethyl acetate: 8/2. Silica
40-63pm. 1H NMR (3800MHz, CDCI3, 6 in ppm): 1.22 (s, 6H); 1.72-1.81

(m, 6H); 3.16-3.25 (m, 4bt); 3.67 (s. 3H); 6.76 (d, 1H, J=8.5Hz); 7.18 (d,
1H, J=8.5Hz); 739(d 1H, J=4.1Hz); 7.66-7.69 (m, 3H); 7.75 (d, 2H,

W\ 69 Compound 13:
8-(2; IChFOFA\-(ZT (3-0x0-3-(5-(4-(trifluoromethyl)phenyl)thien-2-
yl)propyl)phenéky)-2,2-dimethylpentanoic acid ciOOH 0

Cﬁ(@(ﬁf&mm%oé‘lr@?d%@]}3?‘@1%)(iﬂ{M{’&Qmﬁmb&'&@%ﬂw}%@@ﬁ%}ﬁ%ﬁw1)
phenoxy)-2,2-dimethylpentanoic acid is pre ared from methyl
MIPFORFTA GHas. is prepared from  3-(2,3-diflucro-4-hydroxyphenyl)-1-(5-(4-

((BRxIATOHG IR ety phermpihien-2:-yharopyh 2% general

dimethylpentanoate according to general procedure F using 1
RIBGRAIERLS of 2N sodium hydroxide solution After stirring for 18 hours at
905, thierpjveiitsiarienaevesk by evapesalion: 14 yeaesedusediliration and the

pressure. The evaporation residue is taken up in dilute hydrochloric acid

iR A i”?%%V@gx%&gawerm’i%tﬁg}r@rer@%%fé PIRESHiganifpIy@eoration
rgsitiiesl iovRIrmag IssHmm S gbaishidineee agﬁpen concentrated under

%fduced pressure. The evaporation residue is purified by silica-gel

HHSHRafGED ﬁ?a%@m%@% Igﬁoéé;rﬁ JrfetBhol: 95/5. Silica

H0-RBEN (ADONVR (B@NHIZ DYSO Arppgun); 140 (3=6t812). 3.27 (1, 24,
158170ém AH): 3.03 (t, 2H. J=7.6Hz); 3.31 (t, 2H, J=5.9Hz): 4.03 (t,

54 FReRAO 08, IFE SHEBERT, ks . 1#8&5@@%123 77 @thms 01 (
); 7.99 (d, 2H, J=8.2Hz); 8.04 (d, 1H, J=4.1Hz); 12.12 (s, 1H). 20Mass
(ES"): 571 (M-1). M.p.= 167-169C.
Compoundl4:tert-butyl2-(2,3-dichloro-4-(3-oxo-3-(5-(4-
z&hréﬂm&er@@thyl)phenyl)th@n -2-yOpropyliphengyuragetatedifetnylpRERM-1-

@%W%@M@Y‘Z%"B%ﬂ%@@?@d@c?@?SQC@WT’HBB?OmethyI)phenyhthlen 2-

yl)propyl)phenoxy)-acetate is prepared from
3-(2,3-dichloro-4-h) henyl)-1-

F ~
I

3-{4-Hydroxy-3,5-dimethylphenyl)-1-(5-(4-(trifluoromethyl)phenyl)thien-2-ylprop-
2-en-1-one is prepared from 1-(5-(4-(trifluoromethyt)phenyhthien-2-yDethanone
and 4-hydroxy-3,5-dimethylbenzaldehyde according to general procedure B. The
evaporation residue is washed with dichloromethane.

'H NMR (300MHz, CDCls, 8 in ppm): 2.22 (s, 6H);, 7.52 (s, 2H), 7.62 (d, 1H,
J=15.6Hz); 7.71 (d, TH, J=15.5Hz); 7.83 (d, 2H, J=8.3Hz); 7.90 (d, 1H, J=4 1Hz);
8.03 (d, 2H, J=8.3Hz); 8.36 (d, 1H, J=4 1Hz); 9.01 (s, 1H).

Intermediate 20: 3-(4-hydroxy-3,5-dimethylphenyl)-1-(5-(4-

(trifluoromethyl)phenyl)thien-2-ylipropan-1-one
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70 (5-(4-(trifluoromethyl)phenyl)thien-2-yl)propan-1-one and tert-butyl
bromoacetate according to general procedure D After stirring for 2 hours,
the mixture is acidified using dilute solution of hydrochloric acid and is

then extracted with ethyl acetate. The cgpbined organic 5 phase is dried
over magnesium sulfate, filtered and thén concentrated under reduced
pressure. The evaporation residue is purified by silica-gel

chromatography. iortyclohexane/ethyl acetate: 9/1. Silica 40-63pm
1’:—| NMR (300MHz!.CBCI3, 6 in ppm): 1.45 (s, 9H); 3.16-3.26 (m, 4H);

7y (S} 25])\;9.68 (d, 1H, 3=8.4Hz); 7.18 (d, 1H, 3=8.4Hz); 7.39 (d, 1H,
8=3.8Fz) 7°6617.69 (m, 3H); 7.76 (d. 2H, J=8.2Hz). Compound 15:
2-(2,3-dichloro4 (3 oxo-3-(5-(4-(trifluoromethyl)phenyl)thien-2-
propghphendnetiyy ididGi0- AchE-RrifiRg omethyliphenylthien-2-yl)-
g%r%(éa%'m[?'-@?l8r9'fé'(3'g9 '§fé%'(41ﬁ£muO@%WQ:%Q%])&%%%MP&%%%HZ1-(5-(4-

noxy)acetic acid'is prepared from tert-bu
(Fi{roeionibidabSwght Bs2@prop-2-en-1-one  according  to  general

p(itgggg{ﬁmggthyl)phenyl)thien-2-yl)propyl)phenoxy)acetate according to
general procedure E using 17 equivalents of trifluoroacetic acid. 20After

ﬂ&ﬁt_iﬁﬁrﬁgéirﬁﬂg ﬁm?ﬁdwamﬁ:empmatmammmm&m% feyelesdverd pressure,
hath waler aneLihen the,di M&ﬂ%ﬁ?ﬁ%é%&aﬁl‘%ﬁda%_ ﬁ%’@%@@é'%%_%\é?pcratm

under reduced pressure. Tie evaporation resi IS puri y sl
wifehiaddraphy Gomparalive SIRID]dithrosttidugMersgR IR 2fem carrying out
#9004, £Q : 25*250 mm). Elution: gradient of water, methanol + 0.1%
1trifluoroace ic acid: 14/86 to 10/90. 251H NMR (300MHz, DM80-d6, 6 in

PohihAB. §A0@MiHZ 3BRISI) 3.8 intpRAY 32718H3); L83 Zs7 243) 87.0h (B H); 3.18-

=8.6H7): ( 1-378.6Hz); 7.79-7.83 (m, 3H); 7.99 (d, 2H,

%g'é%ﬁz@éo%%ﬁ%ﬁr%fﬁﬁi%&@@ H). Mass (ES-): 501 (M-1).

M.o.= 217-219C. 71 Compoundl6:ethyl2-(2,3-dichloro-4-(3-oxo-3-(5-(4-
Intermediate 21; 1-(5-(4-bromophenylithien-2-y1)-3-(2, 3-dichioro-4-

hydroxyphenyl)prop-2-en-1-one

1-(5-(4-Bromophenylithien-2-yl)-3-(2, 3-dichloro-4-hydroxyphenyl)prop-2-en-1-
one is prepared from 1-(5-(4-bromophenylithien-2-yl)ethanone and 2,3-dichioro-
4-hydroxybenzaldehyde according to general procedure B. The evaporation
residue is washed with dichloromethane.

'H NMR (300MHz, DMSO-ds, 5 in ppm); 7.08 (d, 1H, J=8.7Hz); 7.68 (d, 2H,
J=8.7Hz), 7.77-7.82 (m, 4H); 7.99 (d, 1H, J=15.5Hz); 8.09 (d, 1H, J=8.0Hz); 8.35
(d, 1H, J=4 2Hz); 11.42 (s, 1H).
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(trifluoromethyl)phenyl)thien-2-y1)-propyl)phenoxy)-2-phenylethyl acetate
a0lluF/2rs'y0
Ethyl2-(2,3-dichloro-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenyl)thien-2- 5
yl)propyl)phenoxy)-2-phenylethyl acetagh%ls prepared from
3-(2,3-dichloro-4-

B orheryiaty| acotats GeEBAR ( HERUAT B dlra 5 AR NIoro-¢-

rtirimgy fbreby honarsathé-oeture is aC|d|f|ed using dilute solution of
hydrochloric acid apd is then extracted with ethyl acetate. The organic

phase is 10drieg over magnesium sulfate, filtered and then concentrated
under reduced préessure. The evaporation residue is purified by silica-gel

chigzm@g@raph ution: cyclohexane/ethyl acetate: 9/1. Silica 40-63pm.
Hz CDC13, 6 in ppm): 1.24 (t, 3H, 3=7.6Hz); 3.17-3.22

(m, 4H); 4.159q, 2H, 3=7.6Hz); 5.64 (s, 1H); 6.75 (d, 1H, 3=8.7Hz); 7.13
1463, Qr&n@ﬁﬁbrﬂfﬁﬁ@#ﬂ?lfm (OBl BR B4 -MPa R iphd Ry b I-en-1-

2H). Compound

02*%2*% %ﬁf%% (3-8 ieremati@itddmenyhpreriinidhnisthyisiane (2.1 eq.)

hprapybrRenay hephemdacsic asd el QEly ERIEY dropwise, After sirmng for
202-(2,3-Dichloro-4-(3-o0xo0-3-( 5c§4 trlfluoromethyl)phenyl)thlen -2-yl)

'B- Wﬁﬁ?i—%ﬁhéﬁﬁ&@éﬁ@% he pieqsdien fa ehyp washed Yl e anc

el Ereiciipnerdrimehs-is removed by evaporation under reduced pressure.
_[(5 (4- (trlfluoromethygphenyl)thlen -2- yI)propyI)phenoxy) -2-phenylacetate

L& GGG TR gBrERIP BRo e BURERS Ry s SRl RIS P RPEYdium
Hyeenddecsehdiamelatiedethpurs/atd Qe tha mkig s ig aeidified using

[dilute solution of hydrochloric acid and is then extracted with ethe/l acetate

MR dRRMERe fslfild demRBYhSshimistitdis, rdted SRdthelt. J=8.6Hz);
cepqeNUAedINERACUSE]d 1H, J=4.2Hz); 7.50 (d, 2H, J=9.0Hz): 7.55 (d, 2H,

J=8.0Hz); 7.65 (d, TH, J=4.2Hz).

Intermediate 23: 3-(2,3-aichloro-4-hydroxyphenyi}-1-(5-{4-(methylthio)-
phenybhthien-2-yhprop-2-en-1-one

Cl

Ol OH
|

3-(2,3-Dichioro-4- hydroxyphenyl) 1-(b-(4-(methyithio}phenyl)thien-2-yljprop-2-en-
1-one is prepared from 1-(5-(4-(methyithio)phenylthien-2-yi)ethanone and 2,3~

dichloro-4-hydroxybenzaldehyde according to general procedure B. The
evaporation residue is used "as is" for carrying out the next stage.

"H NMR (300MHz, DMSO-ds, & in ppm): 2.53 (s, 3H); 7.07 (d, 1H, J=8.8Hz); 7.35
(d, 2H, J=8.7Hz); 7.32-7.78 (m, 3H); 7.83 (d, 1H, J=153Hz); 7.98 (d, 1H,
J=15.3Hz); 8.09 (d, 1H, J=8.8Hz); 8.33 (d, 1H, J=3.8Hz).

intermediate 24 3-(2,3-dichioro-4-hydroxyphenyt}-1-{5-(4-(methylithio)-

phenylthien-2-yl)propan-1-ocne
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72 pressure. The evaporation residue is purified by silica-gel

chromatography (preparative HPLC, lichrospher (Merck) RP18 12pm

100A, column: 25"250 mm). Elution: gradient of water, methanol + 0.1%

trifluoroacetic acid: 14/86 to 10/90. 1H lg R (300MHz, DMSO-d5, 6 in

ppm): 3.03 (t, 2H, 3=7.6Hz); 3.31 (t, 2H;5 3=7.6Hz); 6.02 (s, 1H); 7.07 (d,

1H, 3=8.8Hz); 7.35 (d, 1H, 3=8.8Hz); 7.38-7.47 (m, 3H); 7.58 (d, 2H,

J=6.5Hz); 7.79-®.82i{(mn3H); 7.99 (d, 2H, 3=8.2Hz); 8.06 (d, 1H,

3=4.1Hz); 13.35 (g, 1/Ij|) Mass (ES-): 577 (M-1). M.p.= 189-191C. 10

Compau B:tert-butyl2-(2-chloro-4-(3-oxo-3-(5-(4-

(?riﬂugfoméfhﬂjﬁhenyl)thien-2-yl)propyl)-phenoxy)-z-methylpropanoate

Ci9 y-0-K sThr8

A F@Mﬁr&?&@lRgf&rﬂaﬁﬁ?@iﬁ(ﬁ:@:@eﬁfd%ﬂmEH?(}! hen2yiBropan-1-

yl)propyl)phenoxy)-2-methylpropanoate is prepared from 3-(3-chloro-4-

HRiroxypheny 1 PEsR triflud F@methyl)%ﬂ%rﬁflﬁﬁi@@f@:ﬂ)EV@EQW pisHeyt)-1-(5-(4-
, ¥ edlin ;

T e S ecedure C

B §aldhandtieRaxrEefetaith ethyl acetate. The organic phase is dried

/EF 20MagResusulfate; ﬁlﬁe@Qrﬁ’eﬁ@tﬁ@'ﬁ;ﬁpﬂﬁ%@éﬁ%@@ﬁﬁr@%%ﬁ%@lyst is

pressure The evaporation residue is purified by silica-gel flash

"emaiet oo dpHR IR foH &%@ﬁ&@i{%ﬁjmaﬁfé%ﬁé@mraémwnder reduced

A8=E3RE). This INMR (B0OMIEZ ol (el Su RABPBIS L4863 bk Rgt8phy.
6%)_; 3.01 (t, 2H, 3=7,3Hz) 3.2 (t, 2H, 3=7.3Hz): 6,88 (d, 1H, 3=8.5H2);
HEeuEyeishexanaistih 858816 S0 Sligartb-6888Y(d, 1H, 3=3.8Hz);

"R EGMFE9donneHR: G, 8hh BBRHZ)52 (s, 3H): 3.11-3.24 (m, 4H): 5.61 (bs,
1H); 6.91 (d, 1H, J=8.6Hz); 7.17 (d, 1H, J=8.6Hz); 7.23-7.29 (m, 3H); 7.56 (d,
2H, J=8.5Hz): 7.64 (d, TH, J=4.1Hz).

intermediate 25: 3-(2,3-dichloro-4-hydroxyphenyl)-1-(5-phenylthien-2-yh-propan-

1-0ne

3-(2,3-Dichioro-4-hydroxyphenyl)-1-(5-phenylthien-2-yl)propan-1-one is prepared
from 1-(5-(4-bromophenyljithien-2-yl)-3-(2, 3-dichloro-4-hydroxyphenytprop-2-en-
1-one according o general procedure C.

After stirring for 24 hours at 40°C under 10 bar hydrogen pressure, the catalyst is
removed by filtration and the solvent is removed by evaporation under reduced
pressure. The evaporation residue is purified by silica-gel chromatography.
Elution: cyclohexane/ethyl acetate: 9/1 to 8/2. Silica 40-63um.

"H NMR (300MHz, CDCls, & in ppm); 3.16-3.21 (m, 4H); 6.91 (d, 1H, J=8.6Hz);
747 {d, 1H, J=8.6Hz); 7.31 (d, 1H, J=3.9Hz};, 7.39-7.42 (m, 3H); 7.64-7.67 (m,
3H).
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73ciol)s-yF
2-(2-Dichloro-4-(3-0x0-3-(5-(4-(trifluoromethybphenyhthien-2-yppropy1)-
phenoxy)-2-methylpropanoic acid is prepared from tert-butyl
2-(2-chloro-4-(3- 57

0X0-3- (5 (4- (trlfluoromethyl)phenyl)th|en -2-yl)propyl)phenoxy)-2-

thyl lpropanoatg.accor nera dur

Eéfn ﬁn aep % oaceflé: ﬁe}( hoﬁr%é#?ﬁe nﬁzq%ergjﬁ thnﬂ%oromethyl)
reantibth mdting)isramshed Wltlrnwater and then the dichloromethane is
removed by evaporation under reduced pressure. The evaporation
residue is crystallized-fré a methylene chloride/heptane 10mixture: 5/5.
1H NMR(SOOMH .DMSO-d6, 6 in ppm): 1.49 (s, 6H); 2.87 (t, 2H,
“—Q@; .32 (1) 2H, J=7.7Hz); 6.84 (d, 1H, J=8.3Hz); 7.15 (dd, 1H,

J58.3 z) 7.39 (d, 1H, J=2.3Hz); 7.79-7.82 (m, 3H); 7.99 (d, 2H,
J=8.2Hz); 8.05 (d 1H, J=4.1Hz). 15Mass (ES-): 495 (M-1). M.p.=

&%Hﬁﬁxgmmmmﬁamt}ma4a{aﬁmm@m&mﬁe@w4hsen 2-ylprop-2-

e e i 2 Y BB RSB SRR BIRBR 2 Fethanone

b -3-(Edettyiffuorethelhy ) phieleyite m@sording to general procedure B. The
SRR TR g o 3 ¢t ¢
1%&!@&&8@@%27}@%3(&%@@ aceardip@ toen sl pbosBddrelB, J=8.3Hz); 7.55
(dd, 1H, J=2.4Hz, J=8.3Hz); 7.65 (d, 1H, J=15.6Hz); 7.71 (d, 1H, J=156Hz),
7.72 (d, TH, J=2.4Hz); 7.84 (d, 2H, J=8.2Hz); 7.91 (d, 1H, J=4.1Hz); 8.04 (d, 2H,
J=8.2Hz); 8.35 (d, 1H, J=4.1Hz); 10.10 (bs, TH).

Intermediate 27 3-{(4-hydroxy-3-methylpheny!}-1-(5-(4-(trifluoromethyl)-

phenylithien-2-yl)propan-1-cne

\E

2 Y
3-(4-Hydroxy-3-methylphenyl)-1-(5-(4-(trifluoromethyl)phenyljthien-2-yl)propan-1-
one Iis prepared from 3-(4-hydroxy-3-methylphenyh-1-(5-(4-(trifftuoromethyl)-
phenyl)thien-2-yl)prop-2-en-1-one according to general procedure C.

After stirring for 40 hours at 40°C under 5 bar hydrogen pressure, the catalyst is
removed by filtration and the solvents are removed by evaporation under
reduced pressure. The evaporation residue s purified by silica-gel
chromatography.

Eiution: cyclohexane/ethyl acetate: 9/1 to 8/2. Silica 40-63um.

'H NMR (300MHz, CDCls, & in ppm): 2.24 (s, 3H); 2.96-3.01 (m, 2H); 3.17-3.22
(m, 2H); 4.68 (s, 1H); 6.71 (d, 1H, J=8.1Hz); 6.96 (dd, 1H, J=2.3Hz, J=8.1Hz);
7.01 (d, 1H, J=2.3Hz); 7.38 (d, 1H, J=3.9Hz); 7.66-7.68 (m, 3H); 7.75 (d, 2H,
J=8.4Hz).
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25After stirring for 2 hours, the mixture is acidified using 1N dilute solution
of citric acid and is then extracted with ethyl acetate. The organic phase is
dried over magnesium sulfate, filtered and then concentrated under
reduced pressure. The 74 evaporation 5%sidue is purified by silica-gel
flash chromatography. Elution: cyclohexane/dichloromethane: 5/5. Silica

B A COP RERA A0 BB 5 e
YUpi-3=en6HeRe57.15 (d, 1H, J:=8.5Hz); 7.38 (d, 1H, J=3.8Hz);

7.66-7.69 (m, 3H); 7/75&@, 2H. J=8.2Hz). Compound 21.:
2-(3-ch|oro-4-(3-ox\:3 (544-(trifluoromethyl)phenyl)thien-2-0)-

pﬁmﬁmxy)y -miéthylpropanoic acid CDAOH F,F F 10
g- hlogo-

-0X0-3-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)propy1)-
phenoxy)-2-methylpropanoic acid is prepared from tert-butyl 2-(3-chloro 4

S oM S RO 2 s one

Ebstrftlordacetic agit-(Affeifllbmmeathgooméeyipibiatiteytheieactien and 4-

ixture.is washe, ith water and then the dichloromethane is removed b .
S EaRher e MO S dORSE IR REE B Tohe S B oration

resyistadlized friviecidom ethydepe! ciloridetogpsame mixture: 5/5. 201F1 NMR

Hz, - in, ppmY: 1.49,(s,.6H); 2. t, 2H, J=8.2Hz); 3.28
%ﬁ%)# 3@@\3@%@@%@ 3 95?6@2’%@?%4%@%#@@ 1H, J=2.6Hz):
"HINAR1KBOBIB 6 Z); BTY; 7883r(nprdhl); B.99 (K 2HH=8-BH2)18,04.68 (d, 1H,
1H,.J74.1HZ) s, (ES"): 495 (M= .%104-106C. 2
B o b A ChcES (i A2 7.79-7.86 (., 4),
(trifluoromethyl)phenyl)thien-2-yl)propy1)-phenoxy)-2-methylpropanoate
Intermediate  22:  3-(4-hydroxyphenyl)-1-(5-(4-(trifluoromethyhphenyl)-thien-2-

yhpropan-1-one

3-(4-Hydroxyphenyl}-1-(5-(4-(trifluoromethybhphenyhthien-2-yhpropan-1-one s
prepared from 3-{4-hydroxyphenyl)-1-(5-(4-(trifluoromethylphenyhthien-2-
yl)prop-2-en-1-one according to general procedure C.

After stirring for 1.5 hours at room temperature, the catalyst is removed by
filtration and the soivents are removed by evaporation under reduced pressure.
The evaporation residue is purified by silica-gel chromatography.

Elution: cyclohexane/ethyl acetate: 8/2. Silica 40-63um.

"H NMR (300MHz, CDCls, & in ppm); 3.01-3.06 (m, 2H); 3.19-3.24 (m, 2H); 4.72
(bs, TH}, 6.78 (d, 2H, J=8.5Hz); 7.13 (d, 2H, J=8.5Hz); 7.38 (d, 1H, J=4.1Hz);
7.67-7.68 (m, 3H); 7.76 (d, 2H, J=8.2Hz).

intermediaie 30: 3-(2,3-dichloro-4-hydroxyphenyl}-1-(5-(3-
(trifluoromethyliphenyl)thien-2-yhprop-2-en-1-one
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Tert-butyl2-(2-fluoro-4-(3-o0x0-3-(5-(4-(trifluoromethyl)phenyl)thien-2-
yl)propyl)phenoxy)-2-methylpropanoateispreparedfrom3-(3-fluoro-4-
hydroxypheny1)-1-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)propan-1-one
and tert- 5butyl bromoisobutyrate accor%%ng to general procedure D. After
stirring for 16 hours, the solvent is removed by evaporation under reduced
pressure and the eygporation residue is taken up in dichloromethane. The
organic phase g .washeglwith a saturated solution of ammonium chloride,

Silica 40-63prA. 1H NMR (300MHz, CDCI3, 8 in ppm): 1.46 (s, 9H); 1.54

4526515 %tﬂgrg’ﬂ@@iw}%&&% !’i@shﬁ;)’)l L%% A BB D RedT AL vy prop-

7.67 ém, 3H); 7.76 (d, 2H

LRMPOUIRZS: 2iePMisfo (8- dxti33s it parRisrsmemiyp pubinjpthidniethanone

s M)y i asl r
oL e, 3neyel progedure B, af
%9)- 86 23HethpPidpanbie atiPRSréivaredgrbiGertbu@brified by  silica-ge!
ifl g@{@,—éﬁﬁﬁgpﬁoﬁ](?@- 2-yl) ph )-2-methyl t
trifluoromethyl)phenyl)thien-2-yl)propyl)phenoxy)-2-methylpropanoate
E@%iﬁéc"t@_@%ﬁ?‘@?@l}/ %&M&ﬁﬂ@’@u@%ggﬁ@qﬁ%ﬁ@m- of trifluoroacetic
BeidMessiting fertnownalsanmsiemperaiyiertge gaqUonmRELie)isy 23 (g
washed with water and then the dichloromethané is removed by

Elapoitiahundef fedlced. 25irdddare! e eVporatdon rdsifuédis TH, J=4.1Hz);

Paglied by ilicarogl shromategrariys Flytion: methylene
chloride/methanol: 95/5. Silica 40-63pm."1H NMR (300MHz, CDCI3, 6 in

ppm): 1.57 (s, 6H); 3.07 (m, 2H); 3.24 (m, 2H); 76 6.99 (m, 3H); 7.39 (d,
i%ﬂér&%ﬂfi&k@f_-% (m, fﬁ;i)zr-?ﬁ (d, 2HgJ=82Kz) Mass f5 3o d AL (5-(3-
(triﬂuoromethyl)i)henyl)thien~2-:yl)propan-1—one

of
Ci OH
FaC &

Was
. S
O

3-(2,3-dichloro-4-hydroxypheny!)-1-(5-(3-(trifluoromethyl)phenylthien-2-
ylpropan-1-one is prepared from 3-(2 3-dichloro-4-hydroxyphenyl)-1-(5-(3-
(trifluoromethylyphenylithien-2-yhprop-2-en-1-one according o general
procedure C.

After stirring for 3 hours at 40°C, the catalyst is removed by filtration and the
solvents are removed by evaporation under reduced pressure. The evaporation
residue is purified by silica-gel chromatography.

Elution: cyclohexane/ethyl acetate: 8/2. Silica 40-63um.

'H NMR (300MHz, CDCls, & in ppm): 3.15-3.25 (m, 4H); 5.57 (s, 1H); 6.92 (d,
TH, J=8.4Hz); 7.17 (d, 1H, J=8.4Hz); 7.38 (d, 1H, J=4.1Hz); 7.56 (m, 1H); 7.63
(d, TH, J=7.9Hz); 7.69 (d, 1H, J=4.1Hz); 7.82 (d, 1H, J=7.9Hz); 7.89 (5, 1H).

Example 4: Synthesis of the compounds according to the invention:
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M.p.= 150-151C. Compound24:tert-butyl2-(2-fluoro-4-(3-oxo-3-(5-(4-
(trifluoromethyl)phenyl)thien-2-yl)propy1)-phenoxy)acetate
Tert-butyl2-(2-fluoro-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenyl)thien-2-
yl)propyl)phenoxy)-acetate is prepared ggm

3-(3-fluoro-4-hydroxyphenyl)-1-(5-
10(4-(trifluoromethyl)phenyl)thien-2-yl)propan-1-one and tert-butyl

bromoacetate according to general procedure D. After stirring for 18
Goomsothedsolvent isiremoved ligrevageration under Fesluiteid e ssybeoxad3-(5-(4-

he evaporation residue is taken.up in ethyl acetate, The organic phase is

R e S R B e cha s G BEPbaiaie

15magnesium sulfaté| filteréd and then concentrated under reduced

pressure. The eVaporatiBn-residye is purified by silica-gel

fgpro tography., on: cl;yclohexane/ethyl acetate: 95/5. Silica 40-63pm.
‘ CDCI3, 6 in ppm): 1.46 (s, 9H); 3.01-3.06 (m, 2H); 3.21

H): 4.56 (8, 2H); 6.79-6.98 (m, 3H); 7.39 (d, 1H, J=4.1Hz); 7.65-7.69

H

(m,
Tgen’ 3}&;5207.75 (m, ZH&. 77 Comrjr.gggund 25: . ‘

208 R¥t0-4-(3-0x6(3- G isltan ety Spiefijtffammypthyhphenyhthien-2-
%{EEMW?FQUH@% BrodeM3did TR crepared  from 3—(2|)3~dichior0»4-

-Fluoro-4-(3-0x0-3-(5-(4-(trifluoromethybphenyl)thien-2-yOpropyl)- 5
ﬁﬁX?W@ﬂb‘@'&%@‘[&r EAMESHY kg thien-2-yhpropan-1-one and tert-

Hrd-BeerkeBiPal Gcdrding to generai procedure D. _
(trifluoromethyl)phenyl)thien-2-yl)propyl)phenoxy)acetate according to

Af&ierariRecEIute BQitinghe ealRaidhtcsnaRibRyasraBA@tonREIder reduced
g durkBihewsAldeameaneiatiy e Jhedeastiondaigaredsonastgiaphy.
with water and then the dichloromethane is removed by evaporation under
Elution: cyclohexane/ethyl acetate: 85/5. Silica 40-63um.

'H NMR (300MHz, CDCls, 5 in ppm): 1.46 (s, 9H): 1.81 (s, BH), 3.16-3.26 (m,
4H); 6.81 (d, 1H, J=8.5Hz); 7.11 (d, 1H, J=8.5Hz); 7.39 (d, 1H, J=3.8Hz); 7.66-

7.69 (m, 3H), 7.77 (d, 2H, J=8.2Hz).

Compound 2: 2-(2,3-dichloro-4-(3-oxo-3-(5-(4-(triflucromethyl)phenylthien-2-

ylypropyl)phenoxy)-2-methylpropanoic acid

of 0

0
2-(2,3-Dichloro-4-(3-oxo0-3-(5-(4-(trifluoromethyi}pheny)thien-2-yl)propyl)-
phenoxy)-2-methylpropanoic acid is prepared from tert-butyl 2-(2,3-dichloro-4-(3-
oxo-3-(5-(4-(trifluoromethyhphenyhthien-2-yhpropyl)phenoxy)-2-
methylpropanoate according to general procedure E using 10 equivalents of
triflucroacetic acid.
After 16 hours at room temperature, the reaction mixture is washed with water
and then the dichloromethane is removed by evaporation under reduced

pressure. The evaporation residue is recrystallized from methylene chioride.
'H NMR (300MHz, CDCls, 3 in ppm): 1.64 (s, 6H); 3.19-3.28 (m, 4H); 6.96 (d,
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10reduced pressureThe evaporation residue is purified by silica-gel
chromatography. Elution: methylene chloride/methanol: gradient 95/5 to
9/1. Silica 40-63pm. 1H NMR (300MHz, CDC13, 6 in ppm): 3.04 (t, 2H,
3=4.5Hz); 3.22 (t, 2H, 3=4.5Hz); 4.72 ﬁsfH); 6.89-7.06 (m, 31-1); 7.39 (d,
1H, 3=3.8Hz); 7.69 (m, 3H); 7.76 (d, 2H; 153=8.2Hz). Mass (ES+): 453

+1); M=1- * 475 (M+Na)+..M,p.= 170-171G. C%Q,o _
%’: %Tg%%ér’oﬁ%ﬁﬂ?&yﬁ%é@tr%&éﬁe yl)%lﬁ%h'iy%’ien- “9% (m, 3H),
R091\propyl)ph&rigxy)acetic acid 0 "--)COH F F 2-(2-Fluoro 4 (3

oxy=3x(5:=(4-(trifluqr thyl)phenyl)thien-2-yl)propy1)-

r\gé%‘gn(gg:‘?;%za?(:?éjt%{ﬁ|'r;j<';ifg|%s{)Rr/tfagrrr)rﬂzjr?edfrom2-(2-f|uoro-4-(3-oxo-3-(5-(4-
Muriflroddrethylhenyl)thien-2-yl)propyl)phenoxy)aceticacidaccordingto
25general procedure G. 1H NMR (300MHz, CDCI3, 6 in ppm): 2.11-2.22
(m, 2H); 2.67-2.76 (m, 2H); 4.69 (s, 2H); 4.91 (m, 1H); 6.86-6.99 (m, 4H);
Gopsfelinid, 3=3.8B17); 7.62 (eitdMityV8 J=8.5RH), 3-6R:thr2H-03-8 gttty y-3-(5-(4-

s .
B ey @ ersoRuipERe AR By yopanoate
propy1)-2-fluorophefoxy)ac@tic acid FO aj-L,OH
2-(4-(3-(Benzyloxyy=3s(5=(4-(trifioromethyl)phenyl)thien-2-yl)propy1)-2-flu
(oFophenoxy)acet] acid is prepared from 2-(2-fluoro-4-(3-hydroxy-3-(5-(4-
fluoromethyl)phenyl)thien-2-yl)propyl)phenoxy)aceticacidusing2.2
Bquivalents of gpdium hydride and 2.2 equivalents of benzyl bromide

according , .
Tert-butyl 2-(2,3-dichioro-4-(3-hydroxy-3-(5-(4-(triflucromethyl)phenylthien-2-

yhpropyl)-phenoxy}-2-methyipropanoate is prepared from fert-butyl 2-(2,3-
dichloro-4-(3-ox0-3-(5-(4-(trifluoromethyl)phenylthien-2-yl)propyl)phenoxy)-2-
methylpropanoate according to general procedure G.

"H NMR (300MHz, CDCls, & in ppm): 1.46 (s, 8H), 1.60 (s, 6H); 2.15-2.22 (m,
2H); 2.79-3.01 (m, 2H); 4.95 (t, 1H, J=6.6Hz); 6.83 (d, 1H, J=8.5Hz); 7.01 (d, 1H,
J=3.8Hz), 7.05 (d, 1H, J=8.5Hz); 7.28 (m, 1H); 7.63 (d, 2H, J=8.5Hz); 7.69 (d,
2H, J=8.5Hz).
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10to general procedure H. The evaporation residue is dissolved in ethanol
in the presence of 2N sodium hydroxide (20 eq.). After stirring for 16
hours, the solvents are removed by evaporation under reduced pressure.
The evaporation residue is acidified usir%g dilute solution of hydrochloric
acid and is then extracted with methylené chloride. 15 The organic phase

R R A T AP G e

zwtmmgm@mwpﬁammtbﬁb@nbmmher (Merck) RP18 12pm

100A, column: 25*250 mm). Elution: gradient of water, methanol + 0.1%
trifluoroacetic a@f@:/\g/?&gp@/%. 20 1H NMR (300MHz, CDCI3, Sin
ppm): 1. 99 2.11 (m, 1H); 23.23%*;35 (m, 1H); 2.58- 2.80 (m, 2H); 4.35 (d,
AH. = ); 453(m, 1H); 4.61 (d, 1H, 3=11.4Hz); 4.71 (s, 2H);

6.8 3 ﬁf\aH) 6.97 (d, 1H, 3=3.5Hz); 7.27-7.39 (m, 6H); 7.63 (d, 2H,
J=8.5Hz); 7.714d, 2H, 3=8.5Hz). Mass (MALDI-TOF): 566 (M+Na)t. 79

Lompoinddgster-buylad 2/
(trlfluoromethygptﬁgn;%\th|enyfg%/?é%ofﬁé%ﬁr% QS&?’,‘%@[@EB -2- %)Prolgy!

phenaahe nethylpropanoic acid is prepared from 2-(2,3-di chloromzl (3-0%x0-3-(5-
%EHQHM%T@‘{HW éﬁ?)@ﬁ@?ﬁi@’! ﬂr@ﬁﬂH@%ﬂ%ﬁW)ﬁ%@M%@%gnorc acid

a3:(%)§|?“ropy phenoxy) butanoate is prepare

rﬁe(@rggmrmq@arae@a@mrr%%y%r teRtyl2-

bromobutanoate according to general proce ure D After Stirring for 16

Hyties: Hickiotrmeb rapotetn By A8 brafidicartisfddtced pressure.
"EheRvapenipnresigieis éar'ﬁeBé}Hj) mre@rgvrfecer@rezwﬁ@zg@rrﬁ Wy 2.82.3.04

phase is washed with a saturat lution of ammonium chloride drled

(Buetmaf silind sul¢ae, Gittered. 8hddhah corietiated ORAder fdtuted8Hz); 7.14
(Hf%%fruﬁsTmz‘?V?%%‘r‘?”rfﬁ 1GUBAS pusilied by SIICA-98g (4 o4 J=8 3Hz).

chromat h Elution: cyc ohexane/ethyl acetate: gradlent 95/5 to 9/1.

“@%E@ f:@ﬂlﬁ\(MRQH@OMQzU\@M . rBPpe) (Hoal, 3H,
w57 -3H2L5548 (s, 9H); 1.98 (m,

Compound 5: tert-butyl 2-(4-(3-(4-iodobenzyloxy)-3-(5-(4-
(trifluoromethyl)phenyl)thien-2-vi)-propyl}-2, 3-dichlorophenoxy)-2-
methylpropanocate
@ ol

Ci oN /
RE 7N/ T
g’@ ST

o]

‘

|
Tert-butyl 2-(4-(3-(4-icdobenzyloxy)-3-(5-(4-(trifluoromethyl)phenyl)thien-2-

yhpropyl)-2,3-dichlorophenoxy)-2-methyipropanoate is prepared from teri-butyl
2-(2,3-dichloro-4-(3-hydroxy-3-(5-(4-(trifluoromethyl)phenybhthien-2-
yhpropyl)phenoxy)-2-methylpropanoate using 1.1 equivalents of sodium hydride
and 1.1 equivalents of 4-iodobenzy! bromide according to general procedure H.

The evaporation residue is purified by silica-gel chromatography.
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152H); 3.02 (t, 2H, J=4.5Hz); 3.23 (t, 2H, J=4.5Hz); 4.42 (t, 1H, J=6.1Hz);
6.81-7.01 (m, 3H); 7.38 (d, 1H, J=4.1Hz); 7.66-7.69 (m, 3H); 7.76 (d, 2H,
J=8.2Hz). Compound 29:
2-(2-fluoro-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenyl)thien-2-y1)-
propyl)phenoxy)butanoic acid FO F\ 20

Fluor 3-0X 5:-(4- |f uo thyl yhthien-2-yl)propy1)-
e S e TS Sl e
"24(RENRMBANBHOX0 BHBH4-S in ppm): 1.46 (s, OH); 1.5 ; 2.05-2.31 (m

Hiherd hrackel & Usigr A qiKarintd ?“%”% %Scdé’ﬁéa%a %z%'/?f%e'w d, 1H

StdrifigApradouss attooasiemperatre (dhe Feactiorsmixiureis washied J=7 OHz):

AL S Ao e erton e

chromatography. The 80 oil obtained is crystallized from

gi%crl%orom(?t@n? ﬁ\&é‘p (me Iene chl rlg gén(%fﬁf}?lO%é}&eswﬁphenyl)thlen 2-

Wt @HY2):22208i (i p B 80k zmmytémp)aﬂol&agm% J=7.4Hz); 4.58
(t, 1H, 3=5.7Hz); 6.86-7.01 {m, 3H); 57.37 (d, 1H, J=3.8Hz); 7.66 (m, 3H);
7.76 (d, 2H, 3=9H M@\H(MALD' TOF): 481 (M+1). M.p.= 119-120C.
Compound 30:
%‘7‘1 rof4+(3- hf \0xy 3-(5-(4-(trifluoromethyl)phenyl)thien-2-

y py oxy)butanoic acid FO 0,)LO H OH
2-(2-Fluoro-4-(&hydroxy-3-(5-(4-(trif|uoromethyl)phenyl)thien-2-yl)propy1)
- phenoxy)butag@i\c acidispreparedfrom2-(2-fluoro 4 (3 oxo-3-(5-(4-
(trifluoromethyl; hényl)thlen 2-yl)propyl)phenoxy)butanoic acid according
to 15general pro <edure G. The evaporation residue is purified by silica-gel
chromatography
2-(4-(3-(4-lodobenzyioxy)-3-(5-(4-(triflucromethyphenyhthien-2-yhpropyl)-2,3-

dichlorophenoxy)-2-methylpropanoic acid is prepared from tert-butyl 2-(4-(3-(4-
iodobenzyloxy)-3-(5-(4-(trifluoromethyl)phenylthien-2-yhpropyl)-2,3-
dichiorophenoxy)-2-methylpropanocate according to general procedure E using
10 equivalents of trifluoroacetic acid.

After stirring for 16 hours at room temperature, the reaction mixture is washed
with water and then the dichloromethane is removed by evaporation under
reduced pressure. The evaporation residue is purified by silica-gel
chromatography.

Elution: methylene chioride/methanol; 9/1. Silica 40-63um.

"H NMR (300MHz, CDCls, & in ppm): 1.61 (s, 6H); 2.02-2.25 {m, 2H); 2.70-2.95
(m, 2H); 4.32 (d, 1H, J=11.8Hz); 4.52-4.58 (m, 2H); 6.91 (d, 1H, J=8.6Hz); 6.87
(d, 1H, J=8.6Hz); 6.98 (d, 1H. J=3.5Hz); 7.09 (d, 2H, J=8.2Hz); 7.27 (m, 1H);
7.61-7.72 {(m, 8H).

Mass (ES"). 747/748/749 (M-1),

Appearance: viscous oil

Compaound 7 2-(4-(3-(benzyloxy}-3-(5-(4-(trifluoromethyl)phenyl)thien-2-

vlypropyl)-2,3-dichlorophenoxy)-2-methylpropanoic acid
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Elution: methylene chloride/methanol: 95/5. Silica 40-63pm. 1H NMR
(300MHz, CDC13, 6 in ppm): 1.12 (t, 3H, 3=7.6Hz); 1.98-2.25 (m, 4H);
2.69 (m, 2H); 4.59 (t, 1H, 3=6.6Hz); 4.9 (t, 1H, 3=5.8Hz); 6.83-6.96 (M,
4H); 7.23 20(d, 1H, 3=3.8Hz); 7.61 (d, 2H, 3=8.7Hz); 7.66 (d, 2H.
3=8.7Hz). Mass (ES*); 483 (M+1). Appearance: colorless viscous oil.
Compound31:tert-bLEyI2-(2-Bromo 4 (3 oxo0-3-(5-(4-
25(trifluoromethy|)phenyd &h)'gn-Z-yppropyl)-phenoxy)butanoate BrO
Tert-butyl 2-(2-bro (3 iox@@-(5-(4-(trifluoromethyl)phenyl)thien-2- 81
%mox -bltanoate is prepared from
3-(3-bromos4-hydroxypheny1)-1-
(5-(4-(trifluororethyl)phenyl)thien-2-Apropan-1-one and tert-butyl 2-
bromobutan/ﬁ te according to general procedure D. After stirring for 2
hours, the \i‘xt‘ re is acidified using 1N dilute solution of citric 5 acid and is
then extracted with ethyl acetate. The organic phase is dried over

ridgresRenaimiye, Jiteret @it meoneshrenbeatyd irfeLrgbncedy!)-2, 3-di-

vaparation residue is purified by silica:gel fash_ o i o
D i) BRehalt B 2 GPadgnoro-4-3

riq YRS (8D 0t TR B R ) 010531228 o BH)p B H);

- n, 2H):-:3.01(m, 2H); 3.2.(; =7.3Hz); 4.45 (i, 15,
ASHINE " 0. 20 A AT (e ene 22
ensEYg Rl benzyl sso@ideageording) oy BE1FI6DRIRCEIT 116 (d, 2H,

Pd-@Mloration residue is dissolved in ethiapol in the nresence of 2N [
Comp%%gnd%:2-(2-bromo-4-(3-oxo-3-(5-(4-8ra|1fluoromeﬁw )phenyﬁtﬁ)ien-z-somum

hsiisidpy(fshesoky Ybliginsitrirg Bro BHeWms, the solvents are removed by

evaporation under reduced pressure. The evaporation residue is acidified using

dilute solution of hydrochloric acid and is then extracted with dichioromethane.
The organic phase is dried over magnesium sulfate filtered and then
concentrated under reduced pressure. The evaporation residue is purified by
silica-gel chromatography (preparative HPLC, lichrospher {Merck) RP18 12um
100A, column: 25%250 mm).

Elution: gradient of water, methanol + 0.1% trifluoroacetic acid: 22/78 1o 0/100.
"M NMR (300MHz, CDCls, & in ppm): 1.64 (s, 6H); 2.31-2.08 (m, 2H); 3.01-2.74
(m, 2H); 4.39 (d, 1H, J=11.7Hz); 4.57-4.66 (m, 2H); 6.91 (d, 1H, J=8.5Hz); 6.99
(d, 1H, J=8.5Hz); 7.01 (d, 1H, J=35Hz); 7.27-7.38 (m, 6H); 7.63 (d, 2H,
J=8.5Hz); 7.70 (d, 2H, J=8.5Hz).

Mass (ES™): 640/642 (M+NH,)*, 845/647 (M+Na)".

M.p. = 46-48°C.
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\F-7S-H1-> 2-(2-Bromo 4 (3
0x0-3-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)propy1)- phenoxy)butanoic
acid is prepared from tert-butyl 2-(2-bromo-4-(3-oxo0-3-(5-(4-
(trifluoromethyl)phenyl)thien-2-yl)propyl)phenoxy)butanoate according to
general 20procedure E using 17 equivalents of trifluoroacetic acid. After 1
%gr%rpaturr%?g tem (?%'J:ture, the reaction mixture is washed with water and
e tichistométhiane is removed by evaporation under reduced
pressure. The evaporation residue is purified by silica-gel chromatography
(preparative HPLC, Igghrosp(lger (Merck) RP18 12pm 100A, column:
25*250 mm). 25£&lution: gradient of water, methanolt 0. % @ roacetic
acid 30/70 to 0%6@"@\ R (500MHz, CDCI3, Sin ppf )13 (¢ 3H,
271 (M, 2F); 3.02 (t, 2H 1(t2,/.J 74Hz)468
-56%/678(d 1HJ85}—ib (Si’}bﬂ] 2.1Hz, J=8.5Hz);
7. 39 (d, 1H, Jrﬂf 1Hz); 7.48 (d, 1H, J=2.1Hz); 7.67.69 (m, 3H); 7.76 (d,
2H, J=8.5Hz)-30Mass (ES): 541/543 (M+1). 82 M.p.= 126-128C.
Compound33:tert-butyl2-(2-bromo-4-(3-0x0-3-(

(trifluoromethyl)phenyl)thien-2-yl)propyl)phenoxy)acetate BrO A,0,A07K |
e #wg enantiomers of compound 7 are separated by chiral-column semi-

&@Bgﬁamg (Z1PEANOA 310 XR Gk (54 Q%%W@rnﬁhy'mﬁny@nm 2Technologies

propyl)phenoxy)-acetate is prepared from
%J(gnﬁbmotqudmpgﬁ@twg FE(glion is carried out isocratically with n-heptane-

éﬂwéﬁﬁkﬁv@”@@ﬂ%&n@m&@'mﬁwliﬁ/ opaRlaRsRRdeLRWUed . at a flow rate

bromoacetate according to general procedure D. 10After stirring for 12
Holfntfsimixture is acidified using 1N dilute solution of citric acid and is

ﬁﬂ@%ﬁé‘iﬁ%ﬁ@N@tﬁtﬁﬁgfyb@%%@{eofﬁﬂ% ARADICRRBRSIS HHBE B¥BEined is checked

magnesium sulfate, filtered and then Q@oncentrated under reduced

tpyr@éﬁiv@wh@%b@p&%ﬁaﬁfwé‘é\@r@@%kp&ﬂréa EpSiittrger Aagm. Daicel Chemical

IRRIRRIEIAENYA LY REARANBRINMARCIRIG NSRRI (92.8) mobile
40-63pm. 151H NMR (300MHz, CDCI3, 6 in ppm): 1.48 (s, 9H); 2.9
Risseryits 8-t 2Rt trifluoroacetic acid added: ?ow rate 1 ml/min; UV detection at

298 nm.
Compound 7a: tR = 11.85 min, ee = 100%
Compound 7b: tR = 16.28 min, ee = 99.6%

Compound 8. tert-butyl 2-(2,3-dichloro-4-(3-oxo-3-(5-(4-
{trifluoromethyliphenyhthien-2-yl)-propylphenoxy)butanoate
cl )\/o\)L 4
Pi_ & )
F S
Tert-butyl 2-(2,3-dichioro-4-(3-oxo-3-(5-(4-(triflucromethybphenybthien-2-

ylpropyhphenoxy)-butanoate is prepared from 3-(2,3-dichioro-4-hydroxyphenyi)-
1-(5-(4-(trifluoromethyl)phenylthien-2-yl)propan-1-one and tert-butyl 2-
bromobutanoate according to general procedure D.

After stirring for 2 hours, the mixture is acidified using dilute solufion of
hydrochiloric acid and is then extracted with ethyl acetate. The organic phase is

dried over magnesium sulfate, fitered and then concentrated under reduced
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J=7.1Hz); 4.57 (s, 2H); 6.72 (d, 1H, J=8.2Hz); 7.12 (dd, 1H, J=2.1Hz,
J=8.2Hz); 7.38 (d, 1H, J=3.8Hz); 7.46 (d, 1H, J=2.1Hz); 7.64-7.68 (m, 3H);
7.74 (d, 2H, J=8.2Hz).
20Compound34:2-(2-bromo-4-(3-0x0-3- (4 (trifluoromethyl)phenyl)thien-
2 yl)propyl)phenoxy)acetic acid BrO F
2-Bromg-4-(3-0x0-3-(5-(4-(trifluaromet hen I thien-2-yl
PR N %Uﬁaﬁq%ﬁ%é 8T EnrRRERg Bony.
Eft(ﬂebrowokdhé&aﬂe!@ﬂ@%(acetaie 9/1. Silica 40-63pm.

o B iy ol b r s aRE A hapAo): 1.97-

chour @t rae); tamaeﬁax@rthamaeilaﬁ r(mxtw;e &W&H@d pigs waterrand=8 giz):

P30 S SELREag o eopvedy ecepiton nder eieet o

JpBepidrgtive HPLC, lichrospher (Merck) RP18 12pm 100A, column:

25*250 mm). Elution: gradient of water, methanol + 0.1% trifluoroacetic

acid: 30/70 to 0/100. 51H NMR (300MHz, CDCI3, 6 in ppm): 3.04 (t, 2H,

Ogmﬁb{m;ﬂ?» 22 (t, 2KR B=diSha)n 47 EsoRbi3-83824 (¢drilidodn8athi)phd @y )thien-2-
i 1Hz, J=8, 2Hz(?]¢ 3(d 1H, J=4.1Hz); 7.49 (d, 1H, J=2.1Hz2);

tPF?y )ﬁz?'r%” } B 5E193=8.5Hz). Mass (ES): 513/515 (M+1).
Mlps 180-182C. 10 Gompotind35:tert-butyl2-(2-bromo-4-(3-oxo0-3-(5-(4-
(trifluoromethyl)p -9=yl)propy1)-phenoxy)-2-methylpropanoate

B,;OC S- y A A
5 )-brémo-4- -(3-0x0-3-(5-(4-(trifluoromethyl)phenyl)thien-2-

F

2-(2,3~Dichioro-4-(3-oxo-3—(5~(4-(triﬁuoromethyi)pheny[)thien~2~y[)propyi)-
phenoxy)butanoic acid is prepared from tert-butyl 2-(2,3-dichloro-4-(3-ox0-3-(5-
(4-(trifluoromethyl)phenylithien-2-y)propyl)phenoxy)butanoate  according  to
general procedure £ using 17 equivalents of trifluoroacetic acid.

After stirring for 4 hours at room temperature, the reaction mixture is washed with
water and then the dichloromethane is removed by evaporation under reduced
pressure. The evaporation residue is purified by silica-gel chromatography
{preparative HPLC, lichrospher (Merck) RP18 12um 100A, column: 257250 mm).
Elution: gradient of water, methano! + 0.1% trifluorcacetic acid: 30/70 to 10/80.
'H NMR (300MHz, DMSO-ds, & in ppm): 1.01 (t, 3H, J=7.3Hz), 1.84-1.98 (m
2H); 3.03 (t, 2H, J=7.5Hz); 3.31 (t, 2H, J=7.5Hz); 4.82 (1, 1H, J=6.4Hz); 6.82 (d,
TH, J=8.8Hz); 7.32 (d, 1H, J=8.8Hz); 7.79-7.83 {m, 3H); 7.99 (d, 2H, J=8.2Hz);
8.05 (d, 1H, J=4.2Hz); 13.15 (s, 1H).

Mass (ES™): 531 (M+1).

M.p. = 169-171°C.
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15 yl)propyl)phenoxy)-2-methylpropanoate is prepared from 3-(3-bromo-4-
hydroxypheny1)-1-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)propan-1-one
and ten-butyl bromoisobutyrate according to general procedure D. After
stirring for 2 hours, the mixture is acidifiggl using 1N dilute solution of citric
acid and is then extracted with ethyl acetate. The organic phase is dried

over 20mgne3|um Ifate, filte hen conc, nder reduced
PLLROUI0 o ovandration resmgﬁg"g‘fgﬂ ified by gﬁ%%%gdcf I90-4-(3-0X0-3-(4-(4-
(nhﬁamamwaphp}héhgﬂ;thz@yé]oﬁpm@pwméawsﬁte dihSihcapth63em.
1HNMR (300MHz, CDC13, 6 in ppm): 1.46 (s, 9H); 1.58 (s, 6H);
W—BCS 05 (m, 2H) 3.2 (t, 2H, J=7.1Hz); 6.86 (d, 1H, J=8.5Hz); 7.05 (dd,
1 21Hz 259=8.5147); 7,39 (d, 1H, J=4.1 Hz); 7.44 (d, 1H, J=2.1Hz);
fg@l— H, J=8. 2Hz) 84
2 -(2 %&qmo- - xo -3-(5-(4-(trifluoromethyl)phenyl)thien-2-Apropy1)-phe
noxy’ thylpropanoic acid is prepared from tert-butyl
2-(2- br -4-(3-0x0-3-(5-(4-

trifluoromethyl)phenyl)thien-2-yl)propyl)phenoxy)-2-methylpropanoate
TGNy oto qonaret SrBRTE AP 5 MR R TR thien-2-

W}E%Wﬁﬁﬂﬁg forrhdiayIAb peeBRMPeratyrgphedeartian NyxIe ichloro-4-
@\%jhed ith ﬁvciate‘r and then the dichloromethane is removed by

pé: e YR AR BIST o YUBIRE S ifecpnd tert

dungilieargslivompeairgsphydpe pRverffrScdighrespher (Merck)
A§¥I§18 lZIpm 100A, % olumn: 251250 mm) 1QElution; gradient of water,

a5 9. 19% tifubRILEe O SR 4HiT o't BABHSTHINNR @boRnsplution of

%ﬁ}%lﬁﬂéﬂﬁ Qﬂm)aﬂwﬁéls(ﬁa@r')ax%’@&@d MW@WH@&;&%Z@ (Tt’%‘lcargansc phase is
C%gg?(i :7.01 (d, 1H, 3=8 HZ) 7.15 &dd 1H, 3=2.1Hz, 3=8.3Hz)

L RFETY Sttt iR 7%%*98%0@96;%% ier reduced
p3€§sﬁirb‘¢) TM@@/@SBEﬁéﬁ/@s?c{Mﬁé)pﬂ;ﬁﬁéﬂ Eylgﬂchoéé} chromatography.

L:(?om ound37:tert-but 5‘% 23 dichlo oxo@i
HB rGif ﬂiiﬁf}fﬁi%ﬁ{% i %C?Is%tr%p thylpropanoate clO

'MINMR (300MHz, CDCls, & in ppm) 1.45 (s, QH): 1.57 (s, 6H): 3.16-3.21 (m,
20Tert-butyl2-(2,3-dichloro-4-(3-0xo0-3-(5-(4-(tri Iuoromethyli_lohengl% ur-2-
2Rk o 2 T R ésr%aar@@ HEf 7.68 (m.
§2:7853I(@hlq>r—® 4=1.5): 7.95 (d, 1H, J=1.5Hz).

hydroxypheny1)-1-(5-(4- (trlfluoromethyl)phenyl)fur -2-yl)propan-1-one and
ten-butyl bromoisobutyrate according to general procedure D.

Compound 11:. 2-(2,3-dichloro-4-(3-oxo-3-(4-(4-(trifluoromethyl)phenyl)thien-2-
yhpropyhphenoxy)-2-methylpropanoic acid

2-(2,3-Dichloro-4-(3-ox0-3-(4-(4-(trifluoromethyl)phenyi)thien-2-yi)propyl)-
phenoxy)-2-methylpropanoic acid is prepared from teri-butyl 2-(2,3-dichloro-4-(3-
oxo-3-(4-(4-(trifluoromethyl)phenyl}thien-2-yl)propylyphenoxy)-2-
methylpropanoate according to general procedure E using 17 equivalents of
triffluoroacetic acid.

After stirring for 4 hours at room temperature, the reaction mixiure is washed with
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After stirring for 16 hours, the solvent is removed by evaporation under
reduced 25 pressure. The evaporation residue is taken up in ethyl acetate.
The organic phase is washed with a saturated solution of ammonium
chloride, dried over magnesium sulfate, filtered and then concentrated
under reduced pressure. The 85 evapoel‘ tion residue is purified by

B e F DO RIS (30005, 64 ARl 4 g 0ol

IERsLB7 [hetkl)aBaation dd)iue %@@iéﬂ*ﬁ);ﬂ%&@é@)&lG:Bﬂ)((t;afﬂgraphy.
7.1 8 7.27 (d. 1 7Hz): 7.69 (d, 2H
SRk Helrifette SHioncs Brestiabar i e 406!
"2HRBRiChIoNoH4 (3G 3-(5;; (8- @r;ﬂ;umpmemw&pmnymm%y%, J=7 8Hz): 3.38
?0%9{')?%”% %h?’épr?ﬁan? SO GO F RO v 7 78 (d, 21,

B IHE: (8-0Eif] uomg@lmnﬂfﬁr@ yi}ﬁygeyalzz%eg}%w%l 43
-methylpropano id is prepared from tell-buty ichloro-
25532 ) QSS &\/1—6]1%
e(trifagoramethyl) phenyl)fur-2-yl)propyl)phenoxy)-2-methylpropanoate
according to general procedure Fusing 10 equivalents of trifluoroacetic
acid. After stirring for 2 hours at room temperature, the reaction mixture is
Wasbedndth 15 waterand then thesthgiloromethangis réiatgwestdy 3-oxo-3-(5-(4-

B OBy o ero 1o an i e b o omte
Silica 40-63pm. (;IH NMR (300MHz, CDCI3, 6 in ppm): 1.63 (s, 6H);
3.19 (m, 4H); 6.8 \}5‘3214%0692@ 1H, J=8.5Hz); 7.13 (d, 1H,

J=8.5Hz); 7.29 (d/iqu//B 3.7Hz); 207.65 (d,3=8.5Hz); 7.84 (d, 2H,
e@gﬂﬁ@ 07 (s, 1H). Mass (ES-): 513/515 (M-1). M.p.= 85C.

o)
Methyl 5-(2,3-dichloro-4-(3-0x%0-3-(5-(4-(trifluoromethyhphenyiithien-2-
yl)propyliphenoxy)-2,2-dimethylpentancate is prepared from 3-(2 3-dichloro-4-

hydroxyphenyl)-1-(5-(4-(trifluoromethyl}phenyhthien-2-yhprepan-1-one and
methyl 5-iocdo-2,2-dimethylpentanoate according to genera! procedure D.

After stirring for 2 hours, the mixture is acidified using dilute solution of
hydrochioric acid and is then extracted with ethyl acetate. The organic phase is
dried over magnesium sulfate, fillered and then concentrated under reduced
pressure. The evaporation residue is purified by silica-gel chromatography.
Elution: cyclohexane/ethyl acetate: 8/2. Silica 40-83um.

'H NMR (300MHz, CDCls, § in ppm); 1.22 (s, 6H); 1.72-1.81 (m, 6H); 3.16-3.25
{m, 4H); 3.87 (s, 3H); 6.76 (d, 1H, J=8.5Hz); 7.18 (d, 1H, J=8.5Hz); 7.39 (d, 1H,
J=4 1Hz), 7.66-7.69 (m, 3H), 7.75 (d, 2H, J=8.5Hz).
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86 Compound39:2-(2,3-dichloro-4-(3-(pyridin-3-ylmethoxy)-3-(5-(4-
(trifluoromethyl)phenyl)th en-2-yl)propyl)phenoxy)-2-methylpropanoic acid
o cLoiLoH F F
2-(2,3-Dich|oro-4-(3-(pyridin-3-y|metho>§@-3-(5-(4-(trifluoromethyl)phenyl)-
thien- 52-yl)propyl)phenoxy)-2-methylpropanoic acid is prepared from

-(2.3-dichlora-4- . . .
R S s R AR S B BBRENB g trien 2
yetbphdippanoio/aid wkimg Bndpavialeois atisodium hydride and 2.1

equivalents of 3-(bramomethyl)pyriine hydrobromide according to general
procedure H. After stirring for 12%3;{1;9@5 at 70C, the reaction mixture is
diluted with watidified with 1IN hydrochloric acid solution, and
‘gg(tr ed with ethiyl dcetate. The organic phase is concentrated under
(s e, treated with 2N sodium hydroxide solution, and
éxtracted with @ichloromethane. After acidification with 1N citric acid

SEUHADiHE Qlﬁwﬁiﬁl@%@q&&ﬁm&%@fﬁmﬁ?% i‘é'é‘vdﬁfﬂz‘ﬁ'é%~

pressure and the evaporation residue is purified by silica-gel flas

PIsEHS Wt ogFARIR N EREIR REhRrShEtRaspBATRINERB: TEIv & 9B/ dichloro-4-
ilica 4083/ ; S/ 0H)5

S s S IO 11

deeihsipanienoaissrogr dnY, B ae(eraiprocedme) a9 ed] 4 gauivalents of 2N

IR B R Qe sbiding -6Hz); 7.27-7,36 (M, 201H); 7.61-7.64 (m, 3H);

7.68 (d, 2H, J=8.4Hz); 8.06 (bs, 1H); 8.52 (d, 2H, J=4.1 Hz). Mass (ES-):

AT (M- 18 MQEs78t79¢ Ceémpanhenta aitd rsopoved by evaporation
under reduced pressure. The evaporation residue is taken up in diiute

hydrochioric acid solution and is then extracted with methylene chloride. The
organic phase is dried over magnesium sulfate, filtered and then concentrated
under reduced pressure. The evaporation residue is purified by silica-gel
chromatography.

Elution: methylene chioride/methanol: 85/5. Silica 40-63pm.

"H NMR (300MHz, DMSO-ds, 5 in ppm): 1.10 (s, 6H); 1.58-1.70 (m, 4H); 3.03 (t,
2H, J=7.6Hz); 3.31 (1, 2H, J=5.8Hz); 4.03 {t, 2H, J=5.6Hz); 7.08 (d, 1H, J=8.8Hz);
7.33 (d, 1H, J=8.8Hz); 7.79-7.82 (m, 3H); 7.99 (d, 2H, J=8.2Hz); 8.04 (d, 1H,
J=4 1Hz); 12.12 (s, 1H).

Mass (ES"): 571 (M-1).

M.p.= 167-169°C.

Compound 14: tert-butyl 2-(2,3-dichloro-4-(3-ox0-3-(5-(4-

{trifluoromethyphenyi)thien-2-ylpropyl)phenoxylacetate
cl Q
Ci\/\\/o\)\o‘w---(
FE,: /?/[ R"‘
AN s
F O

Tert-butyl 2-(2,3-dichloro-4-(3-ox0-3-(5-(4-(trifluoromethyliphenyl)thien-2-
vlipropyl)phenoxy)-acetate is prepared from 3-(2,3-dichlorc-4-hydroxyphenyl)-1-
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5 The two enantiomers of compound 39 are separated by chiral-column
semi-preparative HPLC ChiralpaeAD-H (250*20 mm, 5pm, Chiral
Technologies Europe) at room temperature. Elution is carried out
isocratically with n-heptaneethanol (87- 25]1 ) mobile phase at a flow rate of
12 ml/min. The enantiomeric purity of e of the two enantiomers thus

B SRS B PR et
atunaﬁmgtl'org@:e@tahﬁﬂﬁmlmmﬁbl (87-13) mobile phase; flow rate 1

. IR =.16.2 min, ee = 96% .
gmp%{]%}é‘ggt n@%%% CZ!m ?%%9%%%&5‘;@@1%@'”@3&@ solution of

%@dmmwaﬁa(a@ddmmm@x(&memw%@(mmra'm@tbwﬁmaﬁawbrganir~
-, thien-2 henox 2—meth ic acid 0.ci0,\AO

I Rt SRR s S i e G s s Ated under
r2Opimy/|) phesexyg-2- ﬁemylmmm@nmldﬂemrad frgorified by  silica-gel
(ﬁ] 2 3 ichlor 4 -(3-

roxy o (%D -(trifluoromethyl)phenyl)thien-2-yl)propyl)phenoxy)-2-
Ehﬂtb}ﬁlpm@pmmﬂaﬁmg@%&ﬂ@#@@t@@f@émmhydnde and 2.2

ne_accordin ner oce The
evﬁ%@%&% n@%ﬂ?lfl@d%;‘? i a og?fa 32%%n:4m; 4.60 (s,
%py@laae(xanﬁa‘mbyma@te? 9/3. 8|I|¢m,4@=@349ma), Theoibisatated-s sHz): 7.66-
lve e pr. e of 2N sodium hydroxide (20 eq.).

A%gr? %h@; eg%%? é?égéolvents are removed by evaporation
under reduced pressure. The evaporation residue is acidified using dilute

olution of hydrochloric acid and is then ex ith dichloromethane.
R LRmse Mo B BURP AAhEe s S Pt B SRR thien-2-
ypopptiatethurderasittieed pressure. 5 1H NMR (300MHz, CDCI3, 6 in

ppm): 1.65 (s, 6H); p3 -2.29 (m. 2H); 2.75-2.97 (m, 2H); 3.34 (s, 3H);
4.38 (dd, 1H, J-@? z J57.1 z); 6.95 (d, 1H, J=8.6Hz); 6.99 (d, 1H,

3=3.6Hz); 7.07 (d, 1H 3= 86@2} 7.27 (d, 1H, 3=3.6Hz); 7.62 (d, 2H,

W’E«( {, 3=8.5Hz).

8

2-(2,3-Dichloro-4-(3-oxo-3-(5-(4-(trifiucromethyl)phenyl)thien-2-yhpropyl)-
phenoxyjacetic acid is prepared from tert-butyl 2-(2 3-dichloro-4-(3-0x0-3-(5-(4-
{trifluoromethyl)phenyl)thien-2-yhpropylphenoxy)acetate according to generat
procedure E using 17 equivalents of trifluoroacetic acid.

Aiter stirring for 4 hours at room temperature, the reaction midure is washed with
water and then the dichloromethane is removed by evaporation under reduced
pressure. The evaporation residue is purified by silica-gel chromatography
(preparative HPLC, lichrospher (Merck) RP18 12um 100A, column: 25*250 mm).
Elution: gradient of water, methanol + 0.1% trifluoroacetic acid: 14/86 to 10/90.
'H NMR (300MHz, DMSO-ds, & in ppm): 3.04 (t, 2H, J=7.5Hz); 3.31 (t, 2H,
J=7.5Hz); 4.83 (s, 2H); 7.01 (d, 1H, J=8.6Hz); 7.33 (d, 1H, J=8.6Hz); 7.79-7.83
{m, 3H); 7.99 (d, 2H, J=8.2Hz); 8.06 (d, 1H, J=4.1Hz); 13.13 (s, TH).

Mass (ES7): 501 (M-1).

M.p.= 217-219°C.
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Mass (ES): 564/566 (M+NH4)+, 569/571 (M+Na)+, 585/587 (M+K)*.
10M.p.= 46-48C. 15 The two enantiomers of compound 40 are
separated by chiral-column semi-preparative HPLC Chiralpak(r)AD-H
(250'20 mm, 5pm, Chiral Technologies Jf.)rjrope) at room temperature.
Elution is carried out isocratically with n-heptaneethanol (93-7) mobile
@h%s% &vith 0.1% of tqguoroacetic %ﬁj‘d §added, at ? &%vg“@i%%?grcl}f_séﬁ?sl_gxo"3m(5m( 4-
ﬂﬁﬁﬁm@gﬂ‘re—enamMﬂeric purity Of £ach of the ‘enantiomers thus
(offtaredristohbpked Pt iaaaltigg bR L @) dotunmnyE Batheaik (O kDt Elcetate
(250*46 mm, 5pm, Qﬁ\icel Chemical Industries, Ltd.) at 30C; isocratic
elution with n-h@pt\ﬁg—/@h@m\olwg-?) mobile phase with 0.1% of
trifluoroacetic acid § cﬁled; flow rate 1 ml/min; UV detection at 292 nm. 25

ggnmp@gﬁzpa: tﬁé/l3®in, ee = 100% Compound 40b: tR = 18.3 min,
a6 99/4%s 89, Compoufid 41

2-(2,3-dichlorof-(3-ethoxy-3-(5-(4-(trifluoromethyl)phenyl)thien-
é’tﬁ%)pfopy')phenoéyézz,?:f-%ﬁéhyc‘;%(?@- @Qd.ﬁcé—%d(glﬁ%@@ﬁb?%methyl)phenyi)thien—Z-
2-(2,3-Dichloro-4-(3-ethoxy-3-(5-(4-(trifluoromethyl pheny?thlen-z-ell) rop

P PR metyiitoahdic arstrie pigpaepfaia  from 3-(2,5-dichloro-4-
%&Mﬁ@ﬁgﬂﬂ:@:ﬁw%ﬁwgr@?@fﬁﬂ%%ﬂmﬁ?ﬂ%&@%ﬁ@ﬁﬁ—ﬂﬁ@ro%nd 2-
yl)phenoxy)-2-methylp s of

ropanoic acid using 8 Q?guivalen sodium hydride

taREe ANEGUIGHRhBCBITBYBEHUREACETTTRT R BEITEdN I deedure H. After
AHEINGHRIED IBINUIESIRLAC e raRglien ’?%ix%%ilﬁ@ygﬁéiﬁgdﬁ%t@%luﬁon of

10 temperature, treated with 2N sodium hydroxide solution, then acidified

RyrcpRiparseil Gidasidgiluashamaeiac o iR abBmRigpRle phase is

dHEaNis Bhane dseones diatatbuniR ErdueRd pressimasskiB®d under reduced
evaporation residue is purified by silica-gel flash chromatography. Elution:

RIRFHIEM ERSPEARIIAPIOFEEIMNE 1S §5/H18S] I %BCE3pR ClsamAREarhy.

HRAMHZ, SRl iatrpmakdiagtd (b/3Hscd Qua 3 ka4 (s, 6H); 2.03-

12.28% 2H); 2.78-2.99 (m, 2H); 3.37-3.47 (m, 1H); 3.53-3.63 %? 1H); §
K A3\ (3POMEE 5P @7 %619,p192-62% (n 30H)7718Ha):1817-3.22 (m, 4H);
43*‘r§-§dié)H7£-»57.(éH% 5ER- ,21)%%7.7@&&,“1ﬁ?@%ﬁ%éﬁ?@qéﬂw, J=8.7Hz):
J=8. Hz6); 7.69 (d, 2H, 3=8.3Hz). ass(f S-): 559/561 (M-1).

7.32°7.46 (m, 6R); 7.827.67 (m, 3H); 7.72-7.77 (m, 2H).

Compound 17: 2-(2,3-dichioro-4-(3-oxo-3-(5-(4-(trifluoromethyhphenylithien-2-

yhpropyl)phenoxy)}-2-phenylacetic acid

Ci Q
Gl A0 Aoy
[ :
A AN
;:FJ: Il 4 [} |
V/@/(s/\nJ o~
F o

2-(2,3-Dichloro-4-(3-ox0-3-(5-(4-(trifluoromethyl)phenyhthien-2-yhpropyl)-
phenoxy)-2-phenylacetic acid is prepared from ethyl 2-(2,3-dichloro-4-(3-oxo-3-
(5-(4-(triffluoromethyl)phenylithien-2-yhpropyl)phenoxy)-2-phenylacetate
according to general procedure F using 20 equivalents of 2N sodium hydroxide
solution.

After 16 hours at 40°C, the mixture is acidified using dilute solution of
hydrochloric acid and is then exiracted with ethy!l acetate. The organic phase is

dried over magnesium sulfate, filtered and then concentrated under reduced
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20Appearance: viscous yellow oil. Compound42:2-(2,3-dichloro 4 (3
(cyclohexylmethoxy)-3-(5-(4-
(trifluoromethyl)phenyl)thien-2-yl)propyl)phenoxy)-2-methylpropanoic acid
CIO CI I F S 90 ylhpropyl)phenoxy)-2- m&thylpropanmc acid is prepared
from 2-(2,3-dichloro-4-(3-

o o1 YERPLAIRG BN B eto CtnE e &g 5 omatography

(pOpiaateins ﬁﬂmmmwngclmemmwrmgm Qéﬂerc&bﬁpmnedt'jr“éso mim).

e S Dt ae BRh ot e B Tl g s A e 16 oo

1ergwmpmammnmm@m under mﬂughe@@@sﬁu@ﬁndﬁh@%&z ?;31 (t, 2H,
a ra ution.

B S 5070 B S SHHE Ao it rL BT R 7 38-7 47

((BOOMHZ, sa)@;taH@Jgg)ﬁma; 3;8293;922&@3@9;&;&2914&&;;911@ 255-8.06 (d,

84 m

1}'6 ﬂ]z#f 63%%325% 1H, J=6.7Hz, J=8.7Hz); 4.43 (dd, 1H,

MadsOHES J=F78HK); 6,94-6.97 (m, 2H); 7.11 (d, 1H, J=8.4Hz); 7.25 (d, 1H,

ﬂ\j 39H§§ %é?&d 1H, J=3.8Hz); 7.62 (d, 2H, J=8.3Hz); 7.69 (d, 2H,

SHRe]l Mass (ES"): 627/629 (M-1). Appearance: viscous yellow oil.
Compound43:tert-butyl2-(2,3-dichloro-4-(3-oxo-3-(5-(4-

étrifluoromEthoxy)ph%){l)thien-Z-VéLg;g[)%@/,')phenOXY)Q%(E']SH}X%[%E’&Q(%%‘?3,(5_(4_

(trifluoromethyl)phenyljthien-2-yl)oropyl)-phenoxy)-2-methylpropanoate

¢ 9
(Cr“r%%

O

F S S

Tert-butyl 2-(2-chloro-4-(3-oxo-3-(5-(4-(triffluoromethyliphenyl)thien-2-
yhpropyhphenoxy)-2-methylpropanoate  is  prepared from  3-(3-chloro-4-
hydroxyphenyl)-1-(5-(4-(trifluoromethyl)phenylthien-2-yhpropan-1-one and tert-
butyl bromoisobutyrate according to general procedure D.

After stirring for 2 hours, the mixture is acidified using 1N dilute solution of citric
acid and is then extracted with ethyl acetate. The organic phase is dried over
magnesium sulfate, filtered and then concentrated under reduced pressure. The
evaporation residue is purified by silica-gel flash chromatography.

Elution: cyclohexane/dichloromethane: 5/5. Silica 40-63um.

'H NMR (300MHz, CDCls, & in ppm); 1.46 (s, 9H); 1.57 (s, 8H); 3.01 {t, 2H,
J=7.3Hz); 3.2 {t, 2H, J=7.3Hz); 6.88 (d, 1H, J=8.5Hz); 7.01 (dd, 1H, J=2.1Hz,
J=8.5Hz); 7.26 (m, 1H); 7.39 (d, 1H, J=3.8Hz); 7.66-7.69 (m, 3H); 7.76 (d, 2H,
J=8.2Hz).

Compound 19. 2-(2-chloro-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenylthien-2-yl)-

propylyphenoxy)-2-methyipropanoic acid
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Tert-butyl2-(2,3-dichloro-4-(3-oxo-3-(5-(4-(trifluoromethoxy)phenyfithien-2-
yOpropy1)-phenoxy)-2-methylpropanoate is prepared from
3-(2,3-dichloro-4-
hydroxypheny1)-1-(5-(4- (trlfluoromethofﬁphenyl)th|en 2-yl)propan-1-one
and tert-butyl bromoijsobutyrate according to general procedure D. 25After
stirring for 6 hours, the raixtre is diluted with a saturated solution of
ammonlum chloridé and is'thét'extracted with ethyl acetate. The organic
ha d OVEr agnesmm sulfate, filtered and then concentrated
n duséfhpfessure The evaporation residue is purified by silica-gel
lash chromatography. Elution: cyclohexane/ethyl acetate 9/1. Silica

oI [ S ) 6 14 L S arey et e,
PheBoRYeZ MY BRTIEE @RIGBHY. DEMPEhd T tert-butyi 2-(2-chloro-4-(3-

6233(§ ?Q'ﬁ%ﬂ%%ﬁ%fﬁh@nﬂlf IPHBFPQ‘ CWWHH}W?

yl)phenoxy)-2-methylpropanoic aci
f‘QﬁP Jmﬁﬁﬁﬁiﬁ(@%@% (- @R sl phdnyhiiien-Dlygpropsents of
tgmggg&@&@i@a@@thylpropan0|c acid is prepared from tert-butyl
-(2,3-dichloro-4-(3-

Aﬁ'@'é (U afiflRRFO ARSI RNy O tHRas Loy s dRetaxRe with water and
tHQm%%y@@ﬁéﬂﬁﬁ&m@%M%e@) erpesdureE usiagrl®duced pressure.

equivalents of trifluoroacetic acid. After stirring for 48 hours at room
TiempRYaRREIHRE SERGEHIS aie @irdoliaey dvaporatisnalindenredeftiedide/heptane
rﬁﬁ&ﬁ%&lr%@'he evaporation residue is purified by silica-gel

,chromatography. 15Elution: cyclohexane/ethyl acetate: 9/1 to 0/100. Silica

krb’-\@@&r{?@g [g30SMdz, COAIBE i Hinty. £83 @.86H); gH7d5BFHz), 3.32
@b#ﬁ)v@' %@H 8T8 41'F|iZ)JZ81§I-(Q_) 14, 1%‘%'6“%}4 7%332%%% @»§'@‘hz 7.39

Mass (ES-): 545754 =13
d:orﬁfﬁouhﬁ&@i’é?i buity12=(282-diffiord 4 (370% 3q5-244, J=8.2Hz); 8.05 (d,

J(;Qﬂyggg_rnethyl)phenyl)th|en -2-y1)-propyl)phenoxy)-2- methylpropanoate

Mass (ES): 495 (M-1).
M.p.= 136-137°C.

Compound 20: teri-butyl 2-(3-chloro-4-(3-0x0-3-(5-(4-
(trifluoromethyl)phenyhthien-2-yl)propyl-phenoxy)-2-methylpropanoate

o

Cle_n QM A

PO
oA T
Tert-butyl 2-(3-chioro-4-(3-0xo-3-(5-(4-(trifluoromethyl)phenyhthien-2-
yhpropyl)phenoxy)-2-methyipropanocate is prepared from  3-(2-chioro-4-
hydroxyphenyl)-1-(5-(4-(trifluoromethylphenyhthien-2-yiipropan-1-one and tert-
butyl bromoisobutyrate according to general procedure D.
After stirring for 2 hours, the mixture is acidified using 1N dilute solution of citric
acid and is then extracted with ethyl acetate. The organic phase is dried over

magnesium sulfate, filtered and then concentrated under reduced pressure. The
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25Tert-butyl2-(2,3-difluoro-4-(3-o0xo0-3-(5-(4-(trifluoromethyl)phenyl)thien-2-
yl)propyl)phenoxy)-2-methylpropanoate is prepared from 3-(2,3-difluoro-4-
hydroxypheny1)-1-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)propan-1-one
and tert- 92 butyl bromoisobutyrate according to general procedure D.
After stirring for 4 hours, the mixture is dédified using 1N dilute solution of
citric acid and is then extracted with dichloromethane. The organic phase
A SR TR e R PR A Sh AR S RARER indier

Fadimed-peessaranthticvaparaiaafestide iRy ifiedBysilica-gel flash
chromatography. Elution: cyclohexane/ethyl acetate: 92/8. Silica 40-63pm.
HiNNiR (SooMFz, EBEls, & 7 BoR): 1 40(Ls b L 56 s (BHr BB -2, 14 (m.
S BT84 322 (HEHE 3 (0H2); 6804 1hbp6:86 (s 3h)i -381(dy=2 8Hz):
1H, J=4.1Hz); Z.67!_i%3,. 3H%§7.75£d 2H, 3=8.2Hz). 10 Compound 46:

5165, Kdifltibrd =R 3HHo-8-05- WLt MBI ph&fthRrp. 3H): 7.75 (d, 2H,
JApmopy))phenoxy)-2-methylpropanoic acid F Ck\-\\)COH 0 2-(2,3-Difluoro

4 (3 ox0-3-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)propy1)-
15phenoxy)-2-methylpropanoic acid is prepared from tert-butyl

Cotoditiore 4-(32-(3-chloro-4-(3-oxo-3-(5-(4-(triflucromethylphenyi)thien-2-yi)-
0X0-3- -(4-%rifluoromethyl)phenyl)thien-2-yl)propyl)phenoxyg-Z-

W@ﬁ@ﬁg Bite RELBVIMGRBEER &P procedure E using 15 equivalents

of trifluoroacetic acid. After stirring for 18 hours at room temperature, the
reaction mixture-i ’ with water and then the dichloromethane is

Fr(]=:moyed b evap ion u!nder reduced pressure. The evaporation

r’gs@;%@ ifi:e by silica-gel chromatography.

F o
2-(3-Dichloro-4-(3-ox0-3-(5-(4-(trifluoromethyl)phenylthien-2-ylpropyl)-
phenoxy)-2-methyipropanoic acid is prepared from tert-butyl 2-(3-chloro-4-(3-

0x0-3-(5-(4-(trifluoromethyliphenyl)thien-2-yhpropyl)phenoxy)-2-
methylpropanoate according to general procedure E using 17 equivaients of
trifluoroacetic acid.

After 1 hour at room temperature, the reaction mixture is washed with water and
then the dichloromethane is removed by evaporation under reduced pressure.
The evaporation residue is crystallized from a methylene chioride/heptane
mixture: 5/5.

'H NMR (300MHz, DMSO-ds, 8 in ppm): 1.49 (s, 6H): 2.97 {t, 2H, J=8.2Hz); 3.28
(t. 2H, J=8.2Hz); 6.76 (dd, 1, J=2.6Hz, J=8.6Hz); 6.88 (d, 1H, J=2.6Hz); 7.32 (d,
TH, J=8.6Hz); 7.79-7.83 (m, 3H); 7.99 (d, 2H, J=8.2Hz); 8.04 (d, 1H, J=4.1Hz2).
Mass (ES"): 495 (M-1).

M.p.= 104-108°C.

Compound 22: tert-buty! 2-(2-fluoro-4-(3-0x0-3-(5-(4-
(triffluoromethylyphenyljthien-2-yl)propyl}-phenoxy)-2-methyipropanoate
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Elution: dichloromethane/methanol: 9/1. Silica 40-63pm. 1H NMR
(300MHz, CDCI3, 6 in ppm): 1.59 (s, 6H); 3.11 (t, 2H, J=7.6Hz); 3.25 (t,
252H, J=7.6Hz); 6.80(t, 1H, 3=8.2Hz); 6.96 (t, 1H, 3=8.2Hz); 7.39 (d, 1H,
3=3.8Hz); 7.68 (m, 3H); 7.76 (d, 2H, 3= %)ZHZ) Mass (MALDI-TOF): 499
(M+1), 516 (M+NH4t), 521 (M+Na+). M 165-166C 93
(trlfluoromethyl)phe I)th 2 yl) propyl)phenoxy)-2-methylpropanoate

Tert-butyl2-(2,6-dim th 3 -(5-(4-(trifluoromethyl)phenyl)thien-2-
yI)propyl) phenoxy)- 2 me hy anoate is prepared from
y33,51

ylpﬁe -1-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)propan-1-one
accordlng to géheral procedure D, using 15 equivalents of tert-butyl

“hepmeigpbutyrate and Laeayiylents ofRoRsSIUM LRIDONARAAMAL hihien-2-

portions of 3 equivalents in the course of the reactlon After stirring for 4

RO RY DT ARE SoMehty e paRr¥ied bysevaperagsaind&eTo reduCediuoro-4-
W@Wﬁhgﬁﬁ)W%BWMﬁﬁiLﬁﬁ%%W&Hﬁﬁﬂs@H“Z' LasstaiaAMone and tert-

washed with'a saturated solution of ammonium chloride. The evaporation

Hebibbee s Ysrkbd/FiiRcsySiTadn eRrsHmitBEapAY ERtion:

Anslobexarefsthyt acatate 199/8do ML iSHEAARS vap oraltl*c'ﬂli\'M%er reduced
(300MHz, CDC13, 8 in ppm): 1.41 (s, 9H); 1.51 (s, 6H); 220

5895, @ﬁ'ctrﬁh@Hs*»\f@a@ o (FRsiiyp e%éqgeﬁww 187 ¢k P«romethane The

olgaMtPhds85i4dnEhdF 3R affrdtb LHoRTB AR arhd Burdlehioride, dried
J=8.4Hz). Compound 48:

QIRD BT A4 B o R BRthamHtisO mRBSRI IR Rdar seduced pressure.
TP ERIRBERAMEsZ EIDYOFIRABICARE & & Hré8matography.

Elution: cyclohexane/ethyl acetate: gradient 97/3 to 9/1. Silica 40-63um.

"H NMR (300MHz, CDCls, & in ppm): 1.46 (s, OH); 1.54 (s, 6H); 3.02 (m, 2H);
321 (m, 2H); 6.9 (m, 3H); 7.36 (d, 1H, J=4.1Hz); 7.67 (m, 3H); 7.76 (d, 2H
J=8.1Hz).

Compound 23: 2-(2-fluoro-4-(3-oxo-3-(5-(4-(trifluoromethyliphenyhthien-2-
yhpropytphenoxy)-2-methylpropanoic acid

P9
(\(O\V\OH
/I\/

2-(2-Fluoro-4-{3-oxo-3-(5-(4-(trifiucromethyl)phenyhthien-2-yhpropyl)-phenoxy)-
2-methylpropanocic acid is prepared from tert-butyl 2-(2-fluoro-4-(3-0x0-3-(5-(4-
(triffuoromethyl)phenylhthien-2-yl)propyliphenoxy)-2-methylpropancate according
to general procedure E using 17 equivalents of trifluorcacetic acid.

After stirring for 4 hours at room temperature, the reaction mixture is washed with
water and then the dichloromethane is removed by evaporation under reduced
pressure. The evaporation residue is purified by silica-gel chromatography.
Elution: methylene chloride/methanol: 95/5. Silica 40-83um.

'H NMR (300MHz, CDCl, & in ppm): 1.57 (s, 6H); 3.07 {m, 2H); 3.24 (m, 2H);
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2-(2,6-Dimethy1-4-(3-0x0-3-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)propy1
)- phenoxy)-2-methylpropanoic acid is prepared from tert-butyl
-(2,6-dimethy1-4-(3-

0x0-3-(5-(4- (trlfluoromethyl)phenyl)th|erT 5 -yOpropyl)phenoxy)-2-

ISl e e e AN A TR O 4 B ERpirghes -

Messalz&ns48¢ (Rindyeddsy(®iaRerationiindanresidiced pressure. The
vapo 'on §d'édue is purified by 94 silica-gel chromatography. Elution:
@hlo € ﬁi /methanol: 97/3 to 0/100. Silica 40-63pm. 1H NMR
(300MHz, CDCI3, 6 in ppm): 1.51 (s, 6H); 2.22 (s, 6H); 2.96 (t, 2H,

=7 5H7): 3.19 (t, 2H, J=7.5Hz); 6,88 (s, 2H); 7.37 (d,
~F24 (d, 2H, Ji%’t(?lifz ass (ES- )21 Z%éik’l@!“i)f‘ri?pom 3-(5-(4-
(mémeWﬁ@”Wﬁﬁﬁﬂ@@WWh@ﬁwwate

mino)-3-(5-(4- (trlfluo me
10phenyl)thien-2- y ro en y)-2-methylpropanoic acid CI N DH ClI

)?f (2 3 dlchlro (3-
OG-8 (4-(trifluorométhyiiiesayifien-gtpripyihenexypyhetgmyhthien-2-

yhpropyl)phenoxy)-acetate is prepared from 3-(3-fluoro-4-hydroxyphenyi)-1-(5-
(4-(trifluoromethyliphenyijthien-2-yl)propan-1-one and tert-butyl bromoacetate

according o general procedure D.

After stirring for 18 hours, the solvent is removed by evaporation under reduced
pressure and the evaporation residue is taken up in ethyl acetate. The organic
phase is washed with a saturated solution of ammonium chloride, dried over
magnesium sulfate, filtered and then concentrated under reduced pressure. The
evaporation residue is purified by silica-ge! chromatography.

Elution: cyclohexane/ethyl acetate: 95/5. Silica 40-63um.

'H NMR (300MHz, CDCls, & in ppm): 1.46 (s, 9H); 3.01-3.06 (m, 2H); 3.21 (m
2H}; 4.56 (s, 2H); 6.79-6.98 (m, 3H); 7.39 (d, 1H, J=4.1Hz), 7.65-7.69 (m, 3H);
7.75 (m, 2H).
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15propanoic acid and hydroxylamine hydrochloride according to general
procedure Elution: dichloromethane/methanol: 98/2 to 95/5. Silica
40-63pm. Main conformation: 1H NMR (300MHz, Me0D, 6 in ppm):
1.39 (s, 6H); 2.92-2.97 (m, 4H); 6.7 (d, 1H. 20J=8.4Hz); 6.99 (d, 1H,
J=8.4Hz); 7.03 (d, 1H, J=3.9Hz); 7.28 (d,'1H, J=3.9Hz); 7.57 (d, 2H,

G 2 S S B g g

prod e 78 Yahetid, aki8.4Hz): 7.43 (d, 1H, J=4.2Hz); 7.48 (d, 1H,
25J=4.2Hz); 7.60 (d,.2H, J=8.2Hz); 7.78 (d,J=8.2Hz). Mass (ES"):

544/546 (M-1). M.p.-’\l?@-l 6C. 95
2-(2,3-Dichloro-4-( -(rﬁ/ethoxyﬂﬁino)-3-(5-(4-(trifluoromethybphenyOthien-
i?ix@p ihenoxyj-2-methylpropanoic acid is prepared from
2-(2;3-dich

ro=-4-(3-
o0x0-3-(5-(4-(triffuoromethyl)phenyl)thien-2-yl)propyl)phenoxy)-2-methyl

Dpsoprppic agil apd D-methylwdsiaTipshakoseide ascridipg to

eneral procedure |. Elution: dichloromethane/methanol 98/2." Silica

BSRMaREAH cfbrifatsRPareMRITBOBNE X BB L PPt L BE-3-(5-(4-
(gﬁﬁw&lﬁﬁ%fﬁalé%ﬁ p?‘;?ﬁ%‘@a@@%ﬁ%é&’éﬁé@-%&r@é (& general

, J=8.4Hz); 7.12(d, 1H, J=3.9Hz); 7.24(d, 1H, J=3.9Hz); 7.61 (d, 2H,
Pegeys 7 59ty PiegusalanisidsfleerPesarlsstid.  1H NMR

ARBPMIiHEnNEOP 18 WRPT Lt 184S t&Hdef=8rS. 1p dMedEtloA- Bi@irdHY washed
6.94 (d, 1H, J=8.4Hz); 7.05 (d, 1H, J=8.4Hz); 7.36 (d, 1H, J=4.2Hz); 7.51

wih1waterandHpey aedishioremetizne i (8Mayes-9pHyarmason under

reD0e858768s(Me1). W= 68:89Gation Coanauad 5 &5t by  silica-gel
2-(4-(3-(5-(4-bromophenyOthien-2-y1)-3-oxopropyl)-2,3-
PHAERIG FHBhoxXy)-2-methylpropanoate

Elution: methyiene chloride/methanol: gradient 95/5 to 9/1. Silica 40-83um.

"H NMR (300MHz, CDCly, 8 in ppm): 3.04 (t, 2H, J=4.5Hz); 3.22 (1, 2H, J=4.5Hz);
4.72 (s, 2H); 6.89-7.06 (m, 3H); 7.39 (d, 1H, J=3.8Hz); 7.69 (m, 3H); 7.76 (d, 2H,
J=8.2Hz).

Mass (ES™): 453 (M+1); 470 (M+NH,)"; 475 (M+Na)".

M.p.= 170-171°C.

Compound 26: 2-(2-fluoro-4-(3-hydroxy-3-(5-(4-(triflucromethylphenylthien-2-

ylypropylyphenoxy)acetic acid

F 0

O VOH
RF ans
F 7Y
OH

2-(2-Fluoro-4-(3-hydroxy-3-(5-(4-(trifluoromethyl)phenyhthien-2-yDpropyl)-
phenoxy)acetic acid is prepared from  2-(2-fluoro-4-(3-0xo-3-(5-(4-
(trifluoromethyl)phenylthien-2-yl)propyljphenoxy)acetic  acid  according 1o
general procedure G.

'H NMR (300MHz, CDCls, & in ppm): 2.11-2.22 (m, 2H); 2.67-2.76 (m, 2H); 4.69
(s, 2H); 4.91 (m, 1H); 6.86-6.99 (m, 4H); 7.25 (d, 1H, J=3.8Hz); 7.62 (d, 2H,
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cio cly,".ovo /S
Tert-butyl2-(4-(3-(5-(4-bromophenyl)thien-2-y1)-3-oxopropyl)-2,3-
dichlorophenoxy)-2-methylpropanoateispreparedfrom1-(5-(4-
bromophenyl)thien-Z-yl)-S-(Z,3-dich|orore -hydroxyphenyl)propan-1-one
25according to general procedure D, using 4 equivalents of tert-butyl

r SQ ents of potassium carbonate. 96 After
st%r?l%%{lzf)o%%ﬁ)ms atg e%g{ﬁ%mixture is diluted with a saturated solution
of ammonium chloride and is extracted with ethyI acetate. The organic

hase is dried,qver um sulfat |I then c
d?m@@h?u%ce%%esgﬁg nﬁe@eﬂ% Léo?"aﬁég @é‘ SNt %F‘B@p&l q&@'en“z ¥i)-
ﬁfa@y!&*ﬁdtuatogfmﬁqxﬁ&dmimwtlohexane/ethyl acetate: 95/5. Silica
40-63pm. 1H NMR (3 OOMH%j 00013, 3in ppm): 1.44 (s, 9H); 1.58 (s, 6H);

3.12-3.25 (m, 4H)(J7\( J86Hz)708(d 1H, J=8.6Hz); 7.28 (d,
1H J=4.1Hz); 7.49((d,2H, 3 =81Hz): 7.54 (d, 2H, 3=9.1Hz); 7.64 (d, 1H.
onfpotind 52:

- (4 (5 ﬂfb\r@fnophenyl)thlen 2-y1)-3-oxopropyl)-2,3-dichloro-
phenoxy)-2- mét’hylpropanmc acid cio ClI''
2-(4-(3-(5-(4-Bromophenyl)thien-2-y1)-3-oxopropy1)-2,3-dichlorophenoxy)
-2- methylptopanoic acid is prepared from tert-butyl

0,
A T ot s pbenyer 2 orond 2 fuoro
RbeEnerasidcedBRIE USIng BB RaEvalefiR bf trdhidrbaeerid didrydroxy-3-(5-(4-

(trifiuoromethyl)phenylithien-2-ylipropylphenoxy)acetic acid using 2.2

»

equivalents of sodium hydride and 2.2 equivalents of benzyl bromide according
to general procedure H.

The evaporation residue is dissolved in ethancl in the presence of 2N sodium
hydroxide (20 eq.). After stirring for 16 hours, the solvents are removed by
evaporation under reduced pressure. The evaporation residue is acidified using
dilute soiution of hydrochloric acid and is then exiracted with methylene chloride.
The organic phase is dried over magnesium sulfate, filtered and then
concentrated under reduced pressure. The evaporation residue is purified by
silica-gel chromatography (preparative HPLC, lichrospher (Merck) RP18 12um
100A, column: 25250 mm).

Elution: gradient of water, methanol + 0.1% trifluoroacetic acid: 22/78 to 10/90.
"H NMR (300MHz, CDCls, & in ppm): 1.99-2.11 {m, 1H); 2.23-2.35 {m, 1H); 2.58-
2.80 (m, 2H); 4.35 (d, 1H, J=11.4Hz); 4.53 (m, 1H), 4.61 (d, 1H, J=11.4Hz); 4.71
(s, 2H); 6.82-6.93 (m, 3H); 6.97 (d, 1H, J=3.5Hz); 7.27-7.39 (m, 6H); 7.63 (d, 2H,
J=8.5Hz), 7.71 (d, 2H, J=8.5Hz).

Mass (MALDI-TOF): 566 (M+Na)™.
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After stirring for 1 hour at room temperature, the solvents are removed by
evaporation under reduced pressure. The evaporation residue is purified
by silica-gel chromatography. 20Elution: dichloromethane/methanol: 97/3
to 0/100. Silica 40-63pm. 1H NMR (300MHz, MeOD, 3 in ppm): 1.58 (s,
6H); 3.11-3.19 (m, 2H); 3.23-3.30 (m, 2HJ; 6.93 (d, 1H, 3=8.7Hz); 7.21 (d,

H, 3=8.7Hz); 7.49 (d,1H, 3=4.1Hz); 7.61 (d, 2H, 3=8.7Hz); 7.66,(cl, 2H,
OLOBOURGS 84 (ot 4140- ﬂ.le).M@é@): 539/541%5@%&?]\%‘-‘%?0"0‘3'(5'(4'
(M eSS pienaftiert-butybropyl)-phencoxy)butanoate
2-(2,3-dichIoro-4-(3-§5-(4-(n'&§thylthio)phenyl)thien-2-y1)-3-oxopropyl)-
phenoxy)-2-methylpr @r?@eiﬁ%reparedfrom&@,3-dich|0ro-4-
hydroxypheny1)-1- 5}4-( etﬁ%/, io)phenyl)thien-2-yl)propan-1-one

giss d’jf]“@tetr@d?of ran, according to general procedure D. After

sti or 20 hpUrs at 70C, the mixture is diluted with a saturated solution

6f ammonium €hloride and extracted with ethyl acetate. The organic

Rhasg fy dried over magpesiypsylfate _)Iﬂt—%r—?§~f’41~?1trtitf’lﬁ'&%Qﬂ'ﬁwﬁéﬁ%&l)thien—2—

under reduced pressure. The evaporation residue Is purified by Sili
YR RAVBRRASH A HY 2 TR bh: RRIGHR afierathdl ddétate-6ry Sireaphenyl)-1-
D3R Gl 3,184 (S, 9K 1.594s. 6 -
e o el s AT, ot 2
byegisnyianopierasetrirgHP 9eE(@! PIPCRBBIBHE); 7.66 (d, 1H, J=4.1Hz).
ARG UNRNEEPH6 hours, the solvent is removed by evaporation under reduced
2-(2,3-dichloro-4-(3-(5-(4-(methylthio)phenyl)thien-2-y1)-3-oxo- _
pﬁﬁﬁ%‘%h&hﬁ(ﬁ@% Wﬁréﬁﬁi%i@ dgidakegyp in ethyl acetate. The organic
phadS-RiGHIA- Riie-e-4metayihiopheny) BresendhRioX QRIBRYL) RIRd over
noxy)- 2-methylpropanoicacidispreparedfrom?2-(2,3-dichloro-4-(3-(5-(4-
DR@VRHHThRiREN fiikpieH-20) Bk PSR HEAM) S rRstHyRI opasstfe. The
@%@%ﬂmr&ﬁm@@}g}mw@@n@é@m rifluoroacetic

acid. After stirring for 18 hours at room temperature, the reaction mixture
RluRRheYlpbeTRtertnY #reaiate gidiiiohRifair 98 reritired b sum.

g=y moumder e 24T, vaporati idue is puriied
B o e A B ) el by, |28 (.
2lica. 48-aihh, SFANHIR (SOOMURICDIEA A2 i) 63, @8I58 817 01

(k8; 3H); ?.38-312914My=4 1Hz); 7.66-7.69 (m, 3H); 7.76 (d, 2H, J=8.2Hz).

Compound 29:  2-(2-fluoro-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenyhthien-2-yl)-

propyhphenoxy)butanocic acid

F o
P
gF 7 |
0

2-(2-Fluoro-4-(3-oxo-3-(5-(4-{trifluoromethyl)phenyhthien-2-yHpropyl)-
phenoxy)butanoic acid is prepared from tert-butyl 2-(2-fluoro-4-(3-ox0-3-(5-(4-
(triftuoromethyl)phenyhthien-2-yl)propyl)phenoxy)butanoate according to general
procedure E using 17 equivalents of trifluorcacetic acid.

After stirring for 6 hours at room temperature, the reaction mixture is washed with
water and then the dichloromethane is removed by evaporation under reduced

pressure. The evaporation residue is purified by silica-gel chromatography. The
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98 4H); 6.95 (d, 1H, 3=8.5Hz); 7.20 (d, 1H, 3=8.5Hz); 7.26-7.29 (m, 3H);
7.57 (d, 2H, J=8.5Hz); 7.65 (d, 1H, J=4.1Hz). Mass (ES-): 507/508 (M-1).
M.p.= 171-172C. 5 Compound55:2-(2,3-dichloro-4-(3-isopropoxy-3-(5-(4-(
luoromethyl)- phenyl)thien-2-yl)propyl)pQSnoxy)-Z-methylpropanoic acid
CIOCIyl,0IH-OH F--\_01, s

2-(2,3-Dichloro-4-(3-is OXY- riffluoromethyl)phenyl)thien-2-
qb%ﬁ%ﬁgﬁa)ﬁh@?’@%@}; ﬁé) él %}éiﬂﬂ(é?fé‘aﬁ?&@ prepared from
i(ﬂo’i?dmmame#ré%hieradalmethanai 9/1. Silica 40-63um.

-3- romet I)phenyl)thlen -2-yDpr henox
Bty e e ZBrOPRHeIZ oy 501
zaq;,ugx/:a?emz@f 2:bwoprepane agggrdinggageneral-pronsdure Be AL (m, 3H),;
f%r_gn f hours at 70C, the reaction mixture is diluted with water, 15

|'t TﬁS%—Hﬁgld?o%ﬁlgﬂc el &difitih %ﬁdjé;t%é@d with ethyl

Mggm(ﬁqﬁmaormlc@mmﬂ poncentrated under reduced pressure. The
go,{lé ﬁ due is purified by silica-gel flash chromatography. Elution:
ﬁioh Héfthyl acetate: 812. Silica 40-63pm. "H NMR (300MHz,
CDCI3, 6 in ppm): 1.24 (d, 6H, J=6.3Hz); 1.59 (s, 6H); 2.12- 20 2.23 (m

H): 2.76:2.97 (m, 2H), 4.91-4.95 (m, 11 509( . 1H, 3=6.3); 6.78
@%@%ﬁfﬁ% LR el gy lé?ii%j’ﬂ?ib)i)@ah@pyt thien-2-

W@zbweabx@m;ama 6t12); 7.66 (d, 21-1, I= 86Hz) Mass (ES*):
557/559 (M+1), 592/594 (NH4)t, 597/599 (M+Na)+. M.p.= 88-90C. 25

5O on
P F N /l\) jA
A
F OH
2-(2-Fluoro-4-(3-hydroxy-3-(5-(4-(trifluoromethyl)ohenyhthien-2-ylpropyl)-
phenoxy)butanoic  acid is prepared from 2-(2-fluoro-4-(3-oxo-3-(5-(4-
(trifluoromethylphenylithien-2-ylpropyhphenoxy)butanoic  acid according 1o
general procedure G.
The evaporation residue is purified by silica-gel chromatography.
Elution: methylene chloride/methanol: 95/5. Silica 40-63um.
'H NMR (300MHz, CDCls, § in ppm): 1.12 (t, 3H, J=7.6Hz); 1.98-2.25 (m, 4H);
2.89 (m, 2H); 4.58 (t, 1H, J=6.6Hz); 4.9 (t, 1H, J=5.8Hz); 6.83-6.96 (m, 4H): 7.23
(d, 14, J=3.8Hz}; 7.61 (d, 2H, J=8.7Hz); 7.66 (d, 2H, J=8.7Hz).
Mass (ES™): 483 (M+1).

Appearance: colorless viscous oil.

Compound 31: tert-butyl 2-(2-bromo-4-(3-0x0-3-(5-(4-
(trifluoromethyl)phenyl)thien-2-yhpropylj-phenoxy)butanoate
Br

o]
! \/F\ -
Sagss

F o
Tert-buty! 2-(2-bromo-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenyl)thien-2-
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Compound56:tert-butyl2-(2,3-d chloro-4-(3-0xo0-3-(5-phenylthien-2-
yl)propyl)phenoxy)-2-methylpropanoate ciO C 10..14;Lo 0 99
Tert-butyl2-(2,3-dichloro-4-(3-oxo-3-(5-phenylthien-2-yl)propyl)phenoxy)-2
- methylpropanoate is prepared from 3-%2,3-dich|oro 4
hydroxyphenyl)-1-(5- phenylthien-2-yl)p Apan-l-one dissolved in

tetrahydrofuran, according to general procedure fter stirring faor 12
b N S S N R
(Ghlaridefimndoenttgtiedhaith lgthyhazetteobbe-drgakic phaselis  tert-butyl  2-
concentrated Lgnder reduced pressure. The eva% ation residue is washed
%ﬁmgy&%‘@% greeoraingy ﬂﬂﬁ“&‘ﬁ%ﬁﬁﬁ%% ; 6in ppm) 1,44 (s, 9H);

AfBT (Sir6ht); 1312 -8R NMha0AbL6e79 @hidifed- 8z ) N .00.4d, dution of citric
J:(ijgfﬁ%%é)r;i 7%:@&#&&%@%’% ;Jtﬁy'ge\é‘?a@’?ﬁ'%’ 35835?5:68%&%:@3@'@“@@ over
=@ sliah anolf4+63-tiker8d Zuphengthienceylpitepyl)ptienoxg)ided pressure. The
methylpropanoic acid p 1 sThr 15b...

S R A s R T R e s oy pRReaRY
nhaibylprgpahecacidisprapatett fréfd. tBilidutgd-63um.

K 5 o T R B Hc o) 1.84-2.08

(genergl @aceduredEiysing 12 equivalemg.of tifumreaaetic aad RRARES (d, 1H,

tirring for ours at room temperature, the r ' ixture is washe
‘%%hg\}g éréﬁéj t#ﬁ tiig)di?ﬁ%‘r[ﬁ%eth%r%qu%;rﬁ-g&&coigb?%@oriﬁ&n ﬁger(d’ H,
Jeduicee) predSuress (mNBMR; (BOeME 21 DEB 561i ppm): 1.63 (s, 6H);
3.13-3.28 (m, 4H); 6.94 (d, 1H, 3=8.6Hz); 7.18 (d, 1H, 3=8.6Hz); 7.31 (d,
1H, 3=4.2Hz); 7.35-7.46 (m, 3H); 257.61-7.67 (m, 3H).
Compound __ 32:  2-(2-bromo-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenyhthien-2-

ylpropyl)phenoxy)butanoic acid

Br O
FF 7 ! e o
A
F o

2-(2-Bromo-4-(3-oxo0-3-(5-(4-(trifluoromethyl)phenylthien-2-yhpropyl)-
phenoxy)butanoic acid is prepared from tert-butyl 2-(2-bromo-4-(3-ox0-3-(5-{4-
(trifluoromethyl)phenylithien-2-yhpropylphenoxy)butancate according to general
procedure £ using 17 equivalents of trifluoroacetic acid.

After 1 hour at room temperature, the reaction mixture is washed with water and
then the dichloromethane is removed by evaporation under reduced pressure.
The evaporation residue is purified by silica-gel chromatography (preparative
HPLC, lichrospher (Merck) RP18 12um 100A, column: 25250 mm).

Elution: gradient of water, methano! + 0.1% trifluorcacetic acid: 30/70 to 0/100.
'H NMR (300MHz, CDCl, 8 in ppm): 1.13 (1, 3H, J=7.3Hz); 2.11 (m, 2H): 3.02 (t,
2H, J=7.4Hz); 3.21 (t, 2H, J=7.4Hz); 4.68 (1, 1H, J=5.6Hz); 6.78 (d, 1H, J=8.5Hz);
7.14 {(dd, 1H, J=2.1Hz, J=8.5Hz); 7.39 (d, 1H, J=4.1Hz); 7.48 (d, 1H, J=2.1Hz);
7.87-7.69 (m, 3H); 7.76 (d, 2H, J=8.5Hz).

Mass (ES™): 541/543 (M+1).
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Mass (ES-): 461/463 (M-1). M.p.=179-180C. Tert-butyl
2-methy1-2-(2-methy1-4-(3-0x0-3-(5-(4-(tnfluoromethyl)phenyl)thien-2-
yl)propy1)-phenoxy) propanoate is prepared from
3-(4-hydroxy-3-methylphenyl)-
1-(5-(4-(trifluoromethyl)phenyl)thien-2-yﬁ%ropan-1-one dissolved in
itﬁtraﬂh){gggggg according to general procedure D. After stirring for 12
durs K7 , thie mixture is diluted with a saturated solution of ammonium
chloride and extracted with ethyl acetate. The organic phase is
concentrated under reduced pressure, The evaporati sidue i rified
R S et fash-chith atographi??@%f&fon: cycloh%?%%’?@fﬂ?l’%??élf&’fé{?'g"(5"(4"
{8iRuSibcactyE 3prmniHNMRAI0OMNMIIE) ) CRXEHS,/Galnapia): 1.45 (s, 9H);
1.55 (s, 6H); 2.23 (s §H); 26)3-2.98 (m, 2H); 3.17-3.22 (m, 2H); 6.79 (d,
1H, J=8.4Hz); 6.98-7,01{m,[1H);/7.08 (m, 1H); 7.39 (d, 1H, 3=3.9Hz);
7.66-7.72 (m, 3H); V.E (d, 2I—P, 8.4Hz). 15Compound 59:
Em 1-2-(2-methy1-4-(3-oxo-3-(5-(4-(trifluoromethyl)pheny1)-
ien-24yl)opytphenoxy)propanoic acid 9 - | OH s-Th
2-Methy1-2-(2%nethy1-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenyl)thien-2-y1)
"rzé?{ﬁ%ﬁthyrl)lpgigOXY)t%r?@@@Br@%Jéme&%- el feom terkuMmethyiphenyl)thien-2-
-methyl-2-(2-methyl- _
YHA@YORE B (AR ol SHFHBIRh YRR A-£ 3y MBIy pReioRgpiepal)-1-(5-
(apﬁe#@m@ﬂ@@asngn%%@%99g?&ﬁéﬂnﬂéﬁequw@%ﬁemy; bromoacetate
trifluo 5 ho

roacetic acid. After stirring for urs at room temperature, the

FeRIBRcERBSEANBEPRRPWAEh Mater and then the dichloromethane is

ARBIovadikYy Ryeppation UidergluUecd BIGITEE: (EISLYRPIBICRoiution of citric
residue is purified by silica-gel 25chromatograph|y. Elution:

FfichrenietHiae metaaisd: with shivd 20céaism NOARI¢3DDRARZS dried over

rﬁ‘é@z%&%rseﬁméé, 50863 GRY Bl el it (Lirdbr3a8 e mdedbure. The
(t, 2H, 3=8.2Hz): 6.79 (d, 1H, 3=8.4Hz); 6.98-7.01 (m, 1H); 7.08 (s, 1H);

eNap@ion resigom D prafed Ry glicerseAirehciyameteaiaplyy. 101

EMars(ESH MMl tMinackdR188G 5 Silica 40-63um,
,Compound60:2-(2,3-dic Ioro;4-(3-hgdrox -3-(4-(4-(tr|fluoromethyl)gheng/l)
HoR-S200MAbIsy | foRErioxd )2 BREty IbASh&noR e 98-3.05 (m, 2H), 3.2 (t, 24,

J=7 1Hz): 4.57 (s, 2H); 6.72 (d, 1H, J=8.2Hz); 7.12 (dd, 1H, J=2.1Hz, J=8.2Hz),
7.38 (d, 1H, J=3.8Hz); 7.46 (d, 1H, J=2.1Hz); 7.64-7.68 (m, 3H); 7.74 (d, 2H,
J=8.2Hz).

GCompound  34:  2-(2-bromo-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenyl)thien-2-

yhpropylyphenoxy)acetic acid

2-(2-Bromo-4-(3-oxo- 3-(5-(4-(triftuoromethyliphenyhthien-2-yhpropyh-
phenoxy)acetic acid is prepared from teri-butyl 2-(2-bromo-4-(3-ox0-3-(5-(4-
(trifluoromethyl)phenylithien-2-yljpropyl)jphenoxy)acetate according to general
procedure E using 17 equivalents of trifluorcacetic acid.

After 1 hour at room temperature, the reaction mixiure is washed with water and
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F3C OH
2-(2,3-Dichloro-4-(3-hydroxy-3-(4-(4-(trifluoromethyl)phenyl)thien-2-yl)prop
y1)- phenoxy)-2-methylpropanoic acid is prepared from
2-(2,3-dichloro-4-(3-o0xo-3-(4-

(4- (trifluoromethyl)phenyl)thien -2- yI)proéﬁl)phenoxy) 2- methylpropanoicaci
tg Fd era rocedure G The evaporation rggldu%g

S DI LANE o e e PR GOt £ BB FS oy pressure.

Evﬂﬁéréﬂdm)egidéeZ 22omifRH); @%{QQ@GMCBM@@:@M (preparative

ERGHEreaat Qbid SRS Fal o a5 2o

FEOoiopo gnal6iE: ¢F- (f@aﬂaanzwmema e A%rifitiatooethyd pheayBEfiEnt2-0/100.

e B A ARGromen s et G2y %a%&?%wmz

L0dishiprpBesmxy)- 2%%&1@&9@)@1@1@@@1@ iStprepRredAToms 2Hz); 7.39 (d, 1H,

e A o5 G -7 oAbl 512)

Mmhj@ﬂipaﬁmmdmng 2.2 equivalents of sodium hydride and 2.2

UIVQP§§ ié)%%{enzyl bromide according to general procedure H. The
apo due is dissolved in ethanol in the presence of 2N sodium

102 hydroxide (20 eq.). After stirring for 16 hours, the solvents are

QBRI et adig e SobIoAY ycrochiof GUARA & (e -(5-(4-

(eicacteckaiiihl giobloyd thethahe ! Phepgtpanisrahase isrdiegdpv@ancate

magnesium sulfate, gltered nd then 5concentrated under reduced
pressure. The evap atlgn resi is purified by silica-gel
chromatography /@Bn cycl%ﬁz‘iane/ethyl acetate 7/3 then

WWne methanol: 9/1. Silica 40-63um.

Tert-butyl 2-(2-bromo-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenyl)thien-2-
yhpropyl)phenoxy)-2-methylpropanoate is  prepared from  3-(3-bromo-4-
hydroxyphenyl)-1-(5-(4-(trifluoromethyl)phenybthien-2-yljpropan-i-one and tert-
butyl bromoisobutyrate according to general procedure D.

After stirring for 2 hours, the mixture is acidified using 1N dilute solution of citric
acid and is then extracted with ethyl acetate. The organic phase is dried over
magnesium sulfate, fitered and then concentrated under reduced pressure. The
evaporation residue is purified by silica-ge! flash chromatography.

Elution: cyciohexane/ethyl acetate: 9/1. Silica 40-83um.

'H NMR (300MHz, CDCls, § in ppm): 1.46 (s, 9H); 1.58 (s, 6H); 2.98-3.05 (m,
2H), 3.2 (1, 2H, J=7.1Hz); 6.86 (d, 1H, J=8.5Hz); 7.05 (dd, 1H, J=2.1Hz,
J=8.5Hz); 7.39 (d, 1H, J=4.1Hz); 7.44 (d, 1H, J=2.1Hz); 7.65-7.69 (m, 3H); 7.76
(d, 2H, J=8.2Hz).

Compound _ 38.  2-(2-bromo-4-(3-oxo-3-(5-(4-(triflucromethyliphenyiithien-2-
yhpropyhphenoxy)-2-methylpropanoic acid
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1H NMR (300MHz, CDCI3, S in ppm): 1.62 (s, 6H); 2.08-2.18 (m, 1H);
2.21-2.29 10 (m, 1H); 2.75-2.85 (m, 1H); 3.01-2.92 (m, 1H); 4.40 (t, 1H,
J=11.7Hz); 4.62-4.65 (m, 2H); 6.90 (d, 1H, J=8.5Hz); 7.01 (d, 1H.
J=8.5Hz); 7.29-7.37 (m, 6H); 7.51 (d, 15 J=1.2Hz); 7.67-7.70 (m, 4H).
Mass (ES"): 621/623 (M-1). M.p.= 58-58¢. 15 Compound 62:
2-(2,3-difluoro-4-(3- droxy@ (5-(4-(trifluoromethyl)phenyb-thien2-yl)prop
yl)phenoxy)-2-methylprgpanaic acid FO OH OH

2-(2,3-Difluoro-4-( J-hy roxy- 306% -(4-(trifluoromethyl)phenyl)thien-2-yl)prop

W\}@@ y)-@- ethylpropan0|c acid is prepared from
(2;3-difluero=¢<(3-oxo-3-(5-
(4 (trifluorometfyl)phenyl)thien-2-Apropyl)phenoxy)-2-methylpropanoic

@?ﬂ@ﬁﬁ%@ @Qﬁ%gg—r@ﬁ] LA QW%@ETW)EK%@?EH%rQWd%)H?;ﬂ enoxy)-

‘as is" for carrying out the next stage 300M

2%%%@%@6%0@ 191-progamadoinm tménswlzg(@ DIg2- g5 3oKR: 3-(5-(4-

%jf?gg?&%@ Jher (%@egaz(- )ﬁ"bp&ﬂ?pﬁé‘ﬁbxz/ 122 (S iiiptoBeftiahe’ 8%0rding
io. @@‘@@f@@f’i%?wef(%‘?{@%tFiﬁu%%’r‘ﬁéfﬁ?l?pﬁ%ﬁiﬂ){ﬁFé’ﬁ@i%pﬁ%‘ﬁyl) 2,3-

M%%Q?Sﬁy%?y)i %)r:ﬁgx?tﬁlb’ IRaRaReiBER EPieRAESRBMmixture is washed with
enzylox -
"(fs*g@r @ﬁ%m%yﬁwéﬂyﬁyﬁ&%\&mﬁ}ﬁmﬁéeyw@my@sbmmwﬁmwﬁer reduced

prEihMoronRN Qi AsitMRING 4i8gyivalentriabaodiym: fydride a@ﬁ’r@r@atography
equwalents of benz JI bromide accordln%a& eneral procedure H. The

(evapRTalivh FiZidud RRpRRRS KY81Re 58l thrbinatoPdfnFRmBn25"250 mm).
myeleheyrnaathyr apsiatendhapilicra 40:63amdotR 8lldspiaieddsro 1o 07100,
dlssolved in ethanol in the resence of 2N sodium hydroxide 20 eg %

My ,Z}{éOMﬁg@ CDCl3, 6 in ppm): 1.64 (s, 6H); 3.05 (t, 2 Hz), 3.23 (i,
2l—§, J=7.6Hz);, 7.01 (d, TH, J=8.3Hz); 7.15 (dd, 1H, J=2 1Hz, JzS.BHz}; 7.39 (d,
H, J=4.1Hz); 7.5 (d, 1H, J=2.1Hz); 7.67-7.70 (m, 3H); 7.76 (d, 2H, J=8.5Hz).
Mass (ES™): 541/543 (M+1).

M.p.= 102-104°C.

Compound 37. tert-butyl 2-(2,3-dichloro-4-(3-ox0-3-{5-(4-
(trifluoromethylyphenylyfur-2-yl)propyl)-phenoxy)-2-methylpropanoate

Cl \\\i%
Cl A O
O =
: o

Tert-butyl 2-(2,3-dichloro-4-(3-0x0-3-(5-(4-(trifluoromethyl) phenyfur-2-

vi)propyliphenoxy)-2-methylpropanocate is prepared from 3-(2,3-dichioro-4-
nydroxyphenyl)-1-(5-(4-{triflucromethyhphenybfur-2-yhpropan-1-one  and teri-
butyl bromoisobutyrate according to general procedure D.

After stirring for 16 hours, the solvent is removed by evaporation under reduced
pressure. The evaporation residue is taken up in ethyl acetate. The organic
phase is washed with a saturated solution of ammonium chioride, dried over

magnesium sulfate, filtered and then concenfrated under reduced pressure. The
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10 hours, the solvents are removed by evaporation under reduced
pressure. The evaporation residue is acidified using dilute solution of
hydrochloric acid and is then extracted with dichloromethane. The organic
phase is concentrated under reduced pressure. The evaporation residue
is purified by silica-gel chromatography.gf’SElution: cyclohexane/ethyl
acetate 7/3 then dichloromethane/methanol 9/1. Silica 40-63pm. 1H NMR
VSOBRIBLCBESERUS %‘b*ﬁﬁ?gli@é%%%e,%gé@%?%%; 2.63-2.82
oti2h) o4 3a ek b/ a8l Addaind. e dtie 256 18 610, Zi)c 28-65, 4,

%m@g) 7 %ré% 6H); 7.63 (d. 2H, J=8.5Hz); 7.70 (d. 2H, J:8.5Hz%.
BV (AR BPRRL: (idea(is QT ooty 219 (m, 4H)
aeTblyptyl 2;(4-(8-oxe)3dBatrifiuorpmetp)phenylth €r-25=8 6Hz); 7.27 (d, 1H,

FHOARLS o o S by &) 150

(trifluoromethyl)-phenyl)thien-2-yOpropan-1-one and tert-butyl

-bromobutanoate according to general procedure D. After stirring for 16
ﬁ%m&%ﬁ%@énﬁ@r@mfﬁ fw%@%w%%%%@fli@%eww@@wﬁuf—2~v'>-

prheevemenation yesidus s i@nupdnigthyl acetate. The organic phase is
washed with a saturﬁed solgtion of ammonium chloride, dried over
magnesium sulfafe, filtered and then concentrated under reduced

pressure. The evm\ﬁié/ioni retbiue is used "as is" for carrying out the next
ta a

|1 o] -2-(4-(3-0x0-3-(5-(4-(trifluorornethyl)phenyl)thien-2-yl)prop

y1)- phenoxy)butanoic acid OH 0

) : _ or ol | )
%g%%?%%@%%%ﬁ%!ﬁ%%%@ﬁm%%&n&%@fﬁﬁ}’é@{)ﬁﬁ%}%@I)QBF%noxy)-
2N (Bi 4aitUsrorapaTgibfienylientebuty! 2-(2,3-dichloro-4-(3-ox0-3-(5-
e S R A5 i Wcoraing
teeginatalipeoass veadt v inixidredsivalsidd withiVseramadichesiche

AHehIetemeIhane iSdeRaveddy eyaRarationu Fé&%&ﬁ%%ﬁﬁ%“i@w&@‘ﬁed with

evaporation residue is purified by silica-gel 20chromatograp
watepaadvasPiie, igitespremtaercky FapieveRphy BGRoration under reduced

pressure. The evaporation residue is purified by silica-gel chromatography.
Elution: dichloromethane/methanocl: 9/1. Silica 40-63pum.

'H NMR (300MHz, CDCls, § in ppm): 1.83 (s, 6H); 3.19 (m, 4H); 8.86 (d, 1H,
J=3.7Hz); 6.92 (d, 1H, J=8.5Hz); 7.13 (d, TH, J=8.5Hz); 7.29 (d, 1H, J=3.7Hz);
7.65(d, 2H, J=8.5Hz); 7.84 (d, 2H, J=8.5Hz); 11.07 (s, 1H).

Mass (EST): 513/515 (M-1).

M.p.= 85°C.
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column: 25*250 mm). Elution: gradient of water, methanol + 0.1%
trifluoroacetic acid: 30/70 to 0/100. Elution: dichloromethane/methanol:
9/1. Silica 40-63pm. 11-1 NMR (300MHz, CDC13, 6 in ppm): 1.10 (t, 3H,
J=7.3Hz); 1.98-2.08 (m, 2H); 25 3.03 (t, 2H, J=7.5Hz); 3.18-3.24 (m, 2H);
4.61 (t, 1H, J=6.0Hz); 6.86 (d, 2H, J=8.8Hz); 7.18 (d, 2H, J=8.8Hz); 7.38

o184, J23.812); 7.65°7.60 (m, 3. 7.76.(4, 20, IBSHE) Mess (ST o ¢

(@csmmmdﬁ@tmmwmmmw&msmax@ @methyipropanoic acid
(trlfluoromethyl)pher&ll)threrbz yl)propy1)-phenoxy)propanoate 0 )C-0
Tert-butyl ot OV
2- methyl -2-(4-(3-0} -(5}(4-‘&‘1f|uoromethyl)phenyl)th|en-2-yl)propy1)- 5
mﬂ;{f panoate’is prepared from 3-(4-hydroxyphenyl)-1-(5-(4-
rifl methyBphenyl)thien-2-yl)propan-1-one and 24ert-butyl
rommsobuty}@te according to general procedure D. After stirring for 16
hours, the si):ent is removed by evaporation under reduced pressure.

The evaporatigp residue is taken up in ethyl acetate. The organic 10
phase is washed with a saturated solution of ammonium chloride, dried

%(/%r%ﬁé@h@gm@ﬂfawicﬁn&edm@@ﬂz@fmadrﬁcéﬁwaﬁ@mbmmeapbe@yﬂ)»thien_
B R R R0t 45 1B SR PSR - M oro-a.-

(fdoyerethy ghémylyifilkeramaipropyenaiBiemexyleramibhyisropano:

Ao br3h 8 ts of sodjum hyd
2- (4)? r()xpo 30 ?402j rlulSm meet lf)‘ 8 eennys/p(t)hlg?] éu%pry ﬂ%pﬁgﬁog ; quwalents

%ét@ﬂpmpmﬁrwa@wn@@ﬁéwﬁéawm@e&@@@wmg to general procedure H.
Lmetitig (B0 3= Gr ?’% o i’h eaction mixture js diluted with water,

(trifluoromethyl)phenyl)thien-2-yl)propyl)phenoxy)propanoateaccordingto
%@@ﬁérmlméé‘é&w@@h@ﬁg aoiegodlentsottaftiaeadetdneithy! acetate. The

organic phase is concentrated under reduced pressure, treated with 2N sodium
hydroxide solution, and extracted with dichioromethane. After acidification with
1N citric acid solution, the dichioromethane is removed by evaporation under
reduced pressure and the evaporation residue is purified by silica-gel flash
chromatography.

Elution: dichloromethane/methanol: 100/0 to 95/5. Silica 40-63um.

"H NMR (300MHz, CDCls,  in ppm): 1.73 (s, 6H); 2.22-2.35 (m, 2H): 2.85-2.97
(m, 2H); 4.35 (d, 1H, J=12.5Hz}); 4.55 (d, 1H, J=12.5Hz); 4.59-4 87 (m, 1H); 6.86
{(d, 1H, J=7.6Hz); 6.96 {d, 1H, J=3.bHz); 7.01 (d, 1H, J=7.6Hz); 7.27-7.36 (m
1H); 7.61-7.64 (m, 3H); 7.68 (d, 2H, J=8.4Hz), 8.06 (bs, 1H); 8.52 (d, 2H,
J=4 1Hz).

Mass (ES7): 622/624/623 (M-1).

M.p.= 75-77°C.
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After stirring for 12 hours at room temperature, the reaction mixture is
washed with water and then the dichloromethane is removed by
evaporation under reduced pressure. The evaporation residue is purified
by silica-gel chromatography (preparati%%qHPLC, lichrospher (Merck)
RP18 12pm 100A, 25 column: 25*250 ). Elution: gradient of water,
ethanol +.0.1% triflygroacetic acid: 30/70 to 0/100. 1h1 NMR (300MHz,
Y 3% (s, 6H); 3.06 (t, 2H, J=7.9Hz); 3.23 (t, 106 2H,
J=6.71-12); 6.89 (d, 2H, J=8.5Hz); 7.18 (d, 2H, J=8.5Hz); 7.38 (d, 1H,
J=4.1Hz); 7.66-7.69 (M, 3H), 7.75 (d, 2H, J=8.2Hz). Mass, (ES+)O463

(M+1). M.p.= 154:155C.c5 Gompound 68: tert-butyl O )\
2-(4-(3-0x0-3-(5-(44(tri Iuo\r‘omgfhyl)phenyl)thlen 2- b | Ot

@E@Qmﬁox acetate 0 FF f‘;

Fert yl2amet yI-2-(4-(3-0xo-3-(5-(g-2/‘(t&0m@Mphenyl)thien-2- 10
yl)propyl)phenéxy)-propanoate is prepared from O
3-(4-hydroxyphenyl)-1-(5-(4-
(tnfluorome@&phenyl)th|en 2-yl)propan-1-one @\Itert butyl
bromoacetate according to general procedure D. After stirring for 18
hours, the mixture is acidified with citric acid solution and extracted with

m@ymgeaﬁan%feﬁ@@%mﬁ;ﬂasm@ea@avlgéga%;%@t d 15590on ok semi-

ammonium chloride, dried ovel magnesium sulf Itere and then

enesatiggedimider @Glﬁ@@lﬂbré@:ﬁﬂe (PR &hpuratidniresiduiainis| pdrfidunologies
@Xréﬁﬁ&%’o@?@f@ﬂéﬁ%@m& Eety %"8%%@(9“?{3{“%@%@%9’%/8&/%’11 heptane-

1H NMR (300MHz, CDCI3 6|np 1.49 (s, 9H); 3.01-3.06
efhengl 2@726@1@%&::8@(@ ate: foBs ade 2 12-8BWI; 7.17 (d, 2H,
P8 ftidmerd f?jﬂ?yJof‘e]ééﬁ) of P P dRY iﬁmﬂgrgacfigs%’tgm%él 'izr\,hecked

Compound69:2-(4-(3-0xo- 3%5 4-( trlfI%oromet yl)phenyhthien-2-yOpropy
t)y Qﬁ@ﬁg;@gbﬁﬁ%@@fgm helgak AD-H (250746 mm, Sum, Daicel Chemlcai

Industries, Ltd.) at 30°C; isocratic elution with n-heptane-isopropanol (87-13)

mobile phase; flow rate 1 mi/fmin; UV detection at 205 nm.
Compound 39a: R = 16.2 min, ee = 96%
Compound 39b: tR = 19.3 min, ee = 98.1%

Compound _40; 2-(2,3-dichloro-4-(3-methoxy-3-(5-(4-(trifluoromethyl}phenyl)-

thien-2-ylpropyliphenoxy)-2-methylpropanoic acid

cl 0
Ci B oLy
|
FF /N ~

F S /é
2-(2,3-Dichioro-4-(3-methoxy-3-(5-(4-(triflucromethyl)phenyl)thien-2-yi)-
propyl)phenoxy)-2-methylpropanoic acid is prepared from 2-(2,3-dichloro-4-(3-
hydroxy-3-(5-(4-(trifluoromethylyphenylthien-2-yhpropyl)phenoxy)-2-
methyipropanocic acid using 2.2 equivalients of sodium hydride and 2.2
equivalents of iodomethane according to general procedure H.

The evaporation residue is purified by silica-gel chromatography (elution:
cyciohexane/ethyl acetate: 9/1. Silica 40-63um.). The oil isolated is dissolved in
ethano! in the presence of 2N sodium hydroxide (20 eq.). After stirring for 16
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F-t-X 250 107 yl)propyl)phenoxy)acetate according to general procedure

E using 10 equivalents of trifluoroacetic acid. After stirring for 12 hours at

room temperature, the reaction mixture is washed with water and then the
dichloromethane is removed by evaporation under 5reduced pressure.

The evaporation residue is purified by sﬁi%a-gel chromatography. Elution:
dichlor?methane/methanol: 9/1. Silica 40-63pm. 1H NMR (300MHz,

TG P BNR) S AR IBBACDIY SYRRSTBHM WP BE s es Ry The

ddagbraled. 8ba)ie22 (ghidted—0eiiy i8S {8i kidd =4 Bdo -6Sic acid and is
%07.69 m, 3H ;7.7%(d, 2H, J=8.5Hz) Mass (ESt): 435 (M+1). M.p.= |
thep ; g3pacted  wit dichloromethane. The organic phase ts dried over

e RN 41 R - (BHbenz ok hen(eddcaritussenetwh phamiathienre.

15ybprop Iﬁ-z-ﬂuoro henoxy)butanoic acid FO 0 .).LOH
S RSVl ) S e MBSkt bR o By 25 75287
@fophenaxwbutansig aaid s prepared fEnNyHz J=7 7Hz) 6.95 (d, 1H, J=8.6Hz);
2fﬁ(2-fluoro-4-(_3-h dro_x%-géS- 4- _ _ .
RSO SRRy N 5.y fr o HENokAB Uehribibad SlfE2.1 62 (¢, 2H,
2aeguiyplents ofisodiup:Rysidge and 2.1 equivalents of benzyl bromide
according.to general procedure H. The evaporation residue is purified by
0k ep oh I Ay entiorE Bl Hehaheet 3 s e to 812,
3iica 46-68nm.). The oil isolated is dissolved in ethanol in the presence of
2N sodium hydroxide (20 eq.). After 25 stirring for 18 hours, the solvents
are removed by evaporation under reduced pressure. The evaporation
e isdoeidifinshusing dilute solution of hydrochloric acid and is then
extracted with dichlg lomethgme. The organic phase is cor?centr%ted under
reduced pressu&aﬁ\\g%\ﬁzﬁg&)ratlon residue is purified ? (0 MOH

!

DI
¢ | - F i -
;”@’Q\O/J/\ Z: & /sﬁ\g

: P A

The two enantiomers of compound 40 are separated by chiral-column semi-
preparative HPLC Chiralpak®AD-H (250*20 mm, 5um, Chiral Technologies
Europe) at room temperature. Elution is carried out isocratically with n-heptane-
ethanol (93-7) mobile phase with 0.1% of trifluoroacetic acid added, at a flow rate
of 16 to 18 mi/min.

The enantiomeric purity of each of the two enantiomers thus obtained is checked
by analytical HPLC: column Chiralpak®AD-H (250746 mm, 5um, Daicel Chemical
Industries, Ltd.) at 30°C; isocratic elution with n-heptane-ethanol (93-7) mobite
phase with 0.1% of trifluoroacetic acid added; flow rate 1 mli/min; UV detection at
292 nm.

Compound 40a: tR = 13.4 min, ee = 100%

Compound 40b: tR = 18.3 min, ee = 99.4%
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108 silica-gel chromatography (preparative HPLC, lichrospher (Merck)
RP18 12pm 100A, column: 25*250 mm). Elution: gradient of water,
methanol + 0.1% trifluoroacetic acid: 28/72 to 10/90. 1H NMR (300MHz,
CDCI3. 8 in ppm): 1.13 (t, 3H, J=7.3Hz); 2.01-2.11 (m, 3H); 5 2.23-2.34
(m, 1H); 2.58-2.98 (m, 2H); 4.32 (d, 1H,8 =11.7Hz); 4.52 (dd, 1H,

- phh Halobiz R -Mads{bD) &7 Mdidl). 10Appearance: viscous oil.
Compound 71: 2-(2,§jdichlo 04 (3
hydroxy-3-(5-(4-frifluorgmethyl)phenyl)fur-2-
ethylpropanoic acid cio OH OH
524(2;3-Dichlorg-4-

-hydroxy-3-(5-(4-(trifluoromethyl)phenyl)fur-2-yl)pro

D enexy)-2-methylpropanoic acid is prepared from
-(2,3-dichIorpCA-(B-oxo-B-(S-

(4-(trifluoromethyl)phenyl)fur-2-yl)propyl)phenoxy)-2-methylpropanoic acid

@@9,@%@@@&%@%@{8&%(@%&" iR BRI IRSIJUE B HSEI AR ISV I)-
for carrying out the next stage. 20 Compound 72: .
@@‘,@Xﬁﬁcﬁ’rﬁ’ﬂ@im’@fﬁf@ﬁ@@@(@-(&@Wﬁﬂﬁé@iﬁm%ﬁygmwgm‘%*@“WdFOX&’"
I‘ - oiC el . -
A e ety e <o
UBING5 ShefbkyRieietR)|prepiibichyeitds pregardd frefttivaients of iodoethane

sbSrdiflE PERs A IR e H. _
3-(5-(4-(trifluoromethyl)phenyl)fur-2-yl)propyl)phenoxy)-2-methylpropanoic

At sEmg 2 foedGivalerieRdoiufn RYarigaelirn M EyiR Mfemghifback to room
taeBIeRE lreated with 2N sodium hydroxide solution, then acidified with 1N

hydrochloric acid solution and extracted with ethyl acetate. The organic phase is
concentrated under reduced pressure and the evaporation residue is purified by
silica-gel flash chromatography.

Eijution: dichloromethane/methanol: 100/0 to 95/5. Silica 40-63um.

'H NMR (300MHz, CDCls, § in ppm): 1.24 (t, 3H, J=7.0Hz); 1.64 (s, 6H): 2.03-
2.28 (m, 2H); 2.78-2.88 (m, 2H); 3.37-3.47 (m, 1H); 3.53-3.63 (m, 1H); 4.48 (dd,
1H, J=5.5Hz, J=7.6Hz); 6.92-6.97 (m, 2H); 7.10 (d, 1H, J=8.5Hz); 7.25 (d, 1+,
J=3.9Hz); 7.27 (d, 1H, J=3.8Hz); 7.62 (d, 2H, J=8.3Hz); 7.89 (d, 2H, J=8.3Hz).
Mass (ES7): 559/561 (M-1).

Appearance: viscous yeliow oil.

Compound 42; 2-(2,3-dichloro-4-(3-(cyclohexyimethoxy)-3-(5-(4-
{trifflucromethyljphenyl)thien-2-yl)propyl)phenoxy)-2-methylpropanoic acid
of o]

DORa,
D

fRENSY T
F\f@’g/\o)

@
2-(2,3-Dichloro-4-(3-(cyclohexylmethoxy)-3-(5-(4-(trifluoromethyl)phenybthien-2-
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30

109 according to general procedure H. The evaporation residue is purified
by silica-gel chromatography (elution: cyclohexane/ethyl acetate: 9/1.
Silica 40-63pm.). The oil isolated is dissolved in ethanol in the presence of
2N sodium hydroxide (5 eq.). After stirripg for 18 5 hours, the solvents are
removed by evaporation under reduced pressure. The evaporation

SR AEeR s s SR B NREN AR A0S cro 4.5

e organic pha concentrated uhd

gdiivat pésetn@ e mRigOokeyy UDER -8t opy)pha e )6H):
Ao A A N g s

ofproeeBKE)vicpeghe 1N g 28 BMENg B0 ) DE@:BRRZIS TS5 (d, 2H,
&ﬁér%{?r}:r!\ﬂ%&ﬁ(ﬁ§"}io'i?r8/%§17(b/‘é?-1%8*’?@&8@8&1 RGNS Q- ARidified with 1N

Compound

oG B BSE o AR IORTEPIENERy SN BCetEtE PPy Drganic phase is

o B S e L a4 sl fed b

ﬂi%az@%iﬁyé@‘ﬁﬁfiﬁmméfﬁgrﬁi@mnmc acid is prepared from

Bttt dReiBYdfatBmOmdancl: 100/0 to 9/1. Silica 40- 3pm
(4 (trifluoromethyl)phenyl)thien-2- yI)propyI)phenoxy) -2-methylpropanoic

"t EC 6P bz g BEK, pr deariuTe . e S9aporatioh fediiieds (wedH); 1.55-
R Cl 6
{5 DA AR sy M MR GRS o

JE9) O6igd @22H(e, mddfa 7443 78) 7725 @ABH L3I PH 2N, de e 8Hz):
); 358.,6HZ

%%ﬁ%éﬁmo%@ |_{(rjifllji(?;!or|?1—)%14f—lzr)1eny%th n- -y1)prop§sfﬂzﬁ 7 27 (d, 1H,

it 8ty pﬁe@%@)@k{néﬂ@%@aﬁtﬁa &2id s, prepayidd)from

e &@/ﬂ@%ﬁég@

(M-
(4-(trifluoromethyl pheny thien-2-yl)propy1)-2,6-dimethylphenoxy)-2-
Appearance: viscous yellow oil.

Compound 43: tert-butyl 2-{2,3-dichioro-4-(3-ox0-3-(5-(4-
(trifiuoromethoxy)phenyi)thienmzuyf}wpropyi)phenoxy)-Z—m@thylpropaﬂoate

OVLLO 7<

g @f{\/

Tert-butyl 2-(2,3-dichloro-4-(3-oxo-3-(5-(4-(trifluoromethoxy)phenyijthien-2-
yhpropyl)-phenoxy)-2-methylpropanocate is prepared from 3-(2,3-dichioro-4-
hydroxyphenyl)-1-(5-(4-(triffuoromethoxy)phenylthien-2-yhpropan-1-one and
tert-butyl bromoisobutyrate according o general procedure D.

After stirring for & hours, the mixture is diluted with a saturated solution of
ammonium chioride and is then extracted with ethyl acetate. The organic phase
is dried over magnesium sulfate, fillered and then concentrated under reduced
pressure. The evaporation residue is purified by silica-gel flash chromatography.

Elution: cyclohexane/ethyl acetate: 9/1. Silica 40-83um.

"H NMR {300MHz, CDCls, & in ppm): 1.44 (s, 9H); 1.58 (s, 6H): 3.14-3.24 (m
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5methylpropanoic acid using 2.1 equivalents of sodium hydride and 2.1
equivalents of iodomethane according to general procedure H. The
evaporation residue is purified by silica-gel chromatography (elution:
cyclohexane/ethyl acetate: 9/1. Silica 4@-63pm.). The oil isolated is
dissolved in ethanol in the presence of 2N sodium hydroxide (5 eq.). After .
Atliegriond 40 hawsihe sobents afe ISMPYRR by eyanofian 18! 7.64.7.68
reduced pressure. The evaporation residue is acidified using dilute
(8bIidh of hydrochloric acid and is then extracted with ethyl acetate. The
organic phase is concentrated under reduced pressure. 1H NMR
(SOOMHz MeOD, a in ppm): 1.43 (s, 6H); 1.91-2.06 (m, 1H); 2.11-2.23 15
eRIT @8%3 FyE g (3-890 & 87 (- drflupre me)oBydR e ny! thien-2-
@)ﬁ 39% yg] 3‘@5{@‘&6 A8t J73.8Hz); 7.67 (d, 2H, J=8,2Hz);
H, J=8.2Hz). Mass ( S*); 524 (M+NH:), 530 (M+Nat), 545
(M+K+) Appearar&(fe Qiscgu)on 20 Compound75:ethyl2-(2,3-dichloro 4
x0-3-(5-(3-

fwaphen/y%len -2-y1)-propyl)phenoxy)-2-methylpropanoate

cpS

Ethyl2-(2,3- dichlgro-4- -(3-0x0-3-(5-(3- (trlfluoromethyl)phenyl)thlen -2-yhpro

heno y) s2-me p ate is fro
B RS R e R e v enirey)
@pmmlyl 9%%%¢&bﬂ@omonéa?tﬂywwt addm@hngetbtgﬁlglti@a Z),@@Bﬁmlmo -4 3~
irrin urs mix s aci wi ic aci
<& uj‘i"igjs?a&z{ex rac let)ﬁ({é Ijﬁh g 3! téoé)# g ea%% \%ashed
mmihyaimmmamtesoammnomh@mmmumﬁh@@eﬁdmdﬁawm@agmﬁqmvaients of
t?HH%}% |Ig%red aé)d then concentrated under reduced pressure. The

evaporation residue is purified by silica-gel chromatography. Elution:
MWheimnr@e&de@:état&s 180 /@ tor8/2hiddNMirR £ 306M Iz V@ PIE 216 iremoved by

e&%%r 1)% t%" SRRz 16%§S 6Hj3 18 gz‘ﬁq({“ 4%'38';4 2R @ 2Med b

2y BEEs. 774 TR ARSI (o R SYEB A ?uJ P y
B Qar )t e gmgiddi.63 (d, 1H, J=8.2Hz); 7.68 (d,

Elution: cyclohexane/ethyl acetate: 9/1 to 0/100. Silica 40-63um.

"M NMR (300MHz, CDCls, & in ppm): 1.63 (s, 6H); 3.17-3.26 (m, 4H); 6.93 (d,
1H, J=8.4Hz); 7.18 (d, 1H, d=8.4Hz); 7.17-7.29 (m, 3H); 7.64-7.68 (m, 3H).

Mass (ES7): 545/547 (M-1).

M.p.= 135-136°C.

Compound 45: tert-butyl 2-(2,3-difluoro-4-(3-oxo-3-(5-(4-
{trifluoromethylphenyl)thien-2-yl}-propyl)phenoxy)-2-methylpropanoate

F

Tert-butyl 2-(2,3-difluoro-4-(3-oxo-3-{5-(4-(triflucromethyl)phenyl)thien-2-
ylipropyliphenoxy)-2-methylpropanocate is prepared from 3-(2,3-difiuoro-4-
hydroxyphenyl)-1-(5-(4-(triflucromethyl)phenyithien-2-ylipropan-i-one and tert-
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101H, 3=3.9Hz); 7.82 (d, 1H, J=7.6Hz); 7.88 (s, 1H). Compound 76:
2-(2,3-dichloro-4-(3-oxo-3-(5-(3-(trifluoromethyl)phenyi)thien-2-
yl)propyl)phenoxy)-2-methylpropanoic acid ci0O
152-(2,3-DichIoro-4-(3-oxo-3-(5-(3-(triflLgﬁomethyl)phenyl)thien-2-y0propy
1)- phenoxy)-2-methylpropanoic acid is prepared from ethyl

#2876l (3= -(R=(3=(triflu tien-2-yl)propyl)ph
%’é@x@fﬁ%@% o%?aér%%aég réirg% r%i r%é%o@?é%}%%?g@e ure F using 10
AdtrivElEite RN Bedismihgdrixiteess wivailizoairing 6! Nodilsitst sedntion of citric

demreiatiredheteactian mi%ﬂ%iﬁ&%%@@%%d%ﬁ@&ﬁcgﬁase is dged over
atid thén extracte

pressure, acidified using dilute solution of hydrochloric

TAgrgiehiotsrmaniiars erpiieprasecerirrieovadenmiisian dressure. The
Sylfsseafheresond \oen sopaenaipdudartened Aitssip Jhe

evaporation residue is purified by silica-gel chromatograp Sqution:

HiditorpreipRpeaneitiavbpariaisiRe/8 0% Bpad O-8wr (300MHZz, CDCI3,

16 , 6H)3:18:3:28 8,98 (dy4H, 38.4Hz), 7.1

R e oy TG B R el er T iy ¢ 24
JE6SR)11H.323(0H2N.7.897(BHEH, 8=6KD); 1188 (6,a8)(mL12H); 7.38 (d, 1H,
trifl I )thien-2:y3)-pr noxy)-2-methylpropanoate
SO BY AN ) P98 Gy 2P RY DRTEY
Ethyl2-(2,3-dichloro-4-(3-hydroxy-3-(5-(3-(_trif|uoromethyl)phenyl)thien-2-
%@(@{%@;f(’)*};ﬂ@_‘ix%l(%:!%185%1MW&H@(@%%L%P(@@!&%%%&%‘%ﬂyi)phenyl)thien»zm
y@@%)@ﬁ@ﬂ@@ﬁﬁu@@ﬁl‘éﬂfﬂmm@n-}yl)propyl)phenoxy)-2-
methylpropanoate agcording to general procedure G. The evaporation

residue is used &s is.f Qa#%l g out the next stage. NMR (300MHz,

CDCI3, fiin ppm): 1.28 (t, 3H. E:7.1Hz); 1.62 (s, 6H); 2.14- 2.22 (m, 2H);

Q@{Wmi‘ 2H); 4.27 (q, 2H, J=7.1Hz); 4.95 (t, 1H, J=6.4Hz);
TN 8Ty
F — H

o)
2-(2,3-Difluoro-4-(3-oxo-3-(5-(4-(trifluoromethyhphenylithien-2-ylpropyl)-
phenoxy)-2-methylpropanoic acid is prepared from tert-butyl 2-(2 3-diftuoro-4-(3-
0x0-3-(5-(4-(trifluoromethyl)phenylthien-2-ypropyhphenoxy)-2-
methylpropanoate according to general procedure E using 15 equivalents of
triflucrcacetic acid.

After stirring for 18 hours at room temperature, the reaction mixture is washed
with water and then the dichloromethane is removed by evaporation under
reduced pressure. The evaporation residue is purified by silica-gel
chromatography.

Elution: dichloromethane/methanot: 9/1. Silica 40-63um.

"H NMR (300MHz, CDCls, & in ppm): 1.58 (s, 6H); 3.11 (1, 2H, J=7.6Hz); 3.25 (t,
2H, J=7.6Hz); 6.80 (t, 1H, J=8.2Hz); 6.96 (t, 1H, J=8.2Hz); 7.39 (d, 1H, J=3.8Hz);
7.68 {m, 3H), 7.76 (d, 2H, J=8.2Hz).

Mass (MALDI-TOF): 489 (M+1), 516 (M+NH4"), 521 (M+Na™).

M.p.= 165-166°C.

Compound 47 tert-butyl 2-(2 6-dimethyl-4-(3-ox0-3-(5-(4-
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106.78 (d, 1H, J=8.6Hz); 7.00 (d, 1H, J=3.5Hz); 7.05 (d, 1H, J=8.6Hz);
7.24 (d, 1H, J=3.5Hz); 7.47-7.55 (m, 2H); 7.75 (d, 1 H , J=7.1Hz); 7.82 (s,
1H). Compound 78: ethyl
2-(2,3-dichloro-4-(3-methoxy-3-(5-(3-(trifluoromethyl)phenyl)
thien-2-y|)propyl)phenoxy)-2-methy|proé oate ciO 15-0

T e

2-(2,3-dichloro-4- | -0
(3-hydroxy-3-(5-(3-trifl @F‘(})ﬁt@h&l)phenyl)thien-2-yl)propyl)phenoxy)-2-

FmFeth lpropanoate-tising 1.1 equivalents of sodium hydride and 1.1
e)qu@mzaio\gﬂ iodomethane according to general procedure H. After
Btirring for f haur at room temperature, the reaction mixture is hydrolyzed
and extracted with ethyl acetate. The organic phase is concentrated under

Teddeett pressuredatti GHéiregipdraticnresidudiédplirflearoynstivggbenylithien-2-
DAY ADE Wtion. elethy ;1 9l Silica 4 A5
‘ﬁ%{%‘?gﬁ?% NM@%&%&W?CS%QCBE ; SHin%péBng?&lB.?é 3 3‘7}4?%;‘?1 fpgyaroxy-3.5
dirgat(yimrpneio=(2-08 (il eerpoaihApaswy 2He 25 graanitonelz);
aeorifindHlo* 32438 1%30@.@@31?9? 6573 (fgzﬂjg, Jr=8.5kig) 8 8R(d, LH, fort-buty
J=3.5Hz); 7.01 {d, 1H, J=8.5Hz); 7.24 (d, 1H, J=3.5Hz); 7.48-7.50 (m, 2H);
bromqigobubratessng; seqeivanisohssiassign carbonate added in portions

of St (S BV OREHERHE {Hilygromethoxy)phenyl)-
5th|en-2-yl)propyl@enoxy)-z-methylpropan0|c acid a0 Cl OH F OH

Aotes Stiiew 3Fo-4-13ry o) O3Q5 e GRINRIEh R oY) priedytiseARRation under

rg%ﬁfgﬁgo%ﬁﬁéﬁ?ﬁg“@%ﬂ%a?&FgL%el‘%art%%wrﬂp in ethyl acetate and
VPS5 AU sRMTBIRExPpINEA) e AP ImEEY ) PhieRy)-Bhe evaporation
r& OGN proReRRIsAsit-acordnhidigenesb grasRgure G. The

evaporation
Elution: cyclohexane/ethyl acetate: 95/5 {o 9/1. Silica 40-63um.

"H NMR (300MHz, CDCls, & in ppm): 1.41 (s, 9H); 1.51 (s, 6H); 2.20 (s, 6H):
2.92-2.97 (m, 2H); 3.15-3.21 (m, 2H); 6.83 (s, 2H); 7.37 (d, 1H, J=3.9Hz): 7.65
(d, 1H, J=3.8Hz); 7.67 (d, 2H, J=8.4Hz); 7.75 (d, 2H, J=8.4Hz).

Compound 48: 2-(2.6-dimethyl-4-(3-0x0-3-(5-(4-(triflucromethylphenylthien-2-

vhpropylyphenoxy)-2-methylpropanoic acid

2-(2,6-Dimethyl-4-(3-oxo-3-(5-(4-(triflucromethyliphenyhithien-2-ylipropy!)-
phenoxy)-2-methylpropanoic acid is prepared from tert-butyl -(2,6-dimethyi-4-(3-
oxo-3-(5-(4-(trifluoromethylphenyhthien-2-ylpropyliphenoxy)-2-
methylpropanoate according to general procedure E using 10 equivalents of
triftuoroacetic acid.

After stirring for 48 hours at room temperature, the solvents are removed by

evaporation under reduced pressure. The evaporation residue is purified by
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residue is used "as is" for carrying out the next stage. Compound 80:
2-(2,3-dichloro 4 (3 methoxy-3-(5-(4-(trifluoromethoxy)phenyl)-
thien-2-yl)propyl)phenoxy)-2-methylpropanoic acid ci0 15
2-(2,3-Dichloro 4 (3 methoxy-3-(5-(4-(tré oromethoxy)phenyl)thien-2-y1)-
propyl)phenoxy)-2-methylpropanoic aci prepared from

2-(2.3-dichloro- 4 3-
Sﬁ&}%ﬁ ?)gr’tr ﬁl{ﬂﬁm[nethoxy)phenyl)thren 2-yppropyfiphenoxy)-2-
Ehﬁtbyrtpmpanmmmidausmﬂwhmugaﬂamtsmﬁ @@dlﬂrfbbydbm;tn‘d 2.1

iod ane accord ener roc dure H, The
gmguéﬁﬁ@% ?&rap%gnéd 'ByREAfEA %e? hidm (il 296 (1 2H,
mI@Hexaaergtwl 2eetats. 9Hz)Siicesd-63pm. V.@he(@,ll ig0lated ©H-z); 7.65-7.67
dis etha oI in sence of 2N sodium hydroxide (6 eq.). After
(Q?r ?ﬁfé g fi ﬁgo eg ﬁ(ﬁénts are removed by evaporation under
r\vmgc(@tsp)ragggr@vﬂ'he 25 evaporation residue is acidified using dilute
qutro g &éi chloric acid and is then extracted with ethyl acetate. The

h

raanr ‘concentrated under reduced pressure. 114 1H NMR
(300MHz, CDCI3, 8 in ppm) 1.60 (s, 6H); 1.98-2.29 (m, 2H); 2.72-2.97

gm: ZH;E 3!:32 Egg :iH) 25 (t,. 1%3 %gé%%%g%%zH)gq(trjﬂuoromethyi)

Brhphin)eMasa Sy HoR&GGMF-eiAmpearance: xisgous oil. Example

5: in vitro evaluation gf the PPAR-activating properties of the compounds

according to the;invention,- Method 1 10Principle The activation of the

PPARs was evalu te?jr 'in vrtro% a line of monkey kidney fibroblasts

€ ea$/ M the transcriptional activity of chimeras constituted
t N b”nplfng domain of the Gal4 transcription factor of yeast and

the ligand bindig,domain of the various PPARs. The compounds were

15tested at doses between 10-5 and 100pM on the chimeras

gz PpaRG:4ylar éyarwr@w}é’s&ﬁ@rh@fé@smsraégwl)tmen -2-
y‘i’%@r‘i 5 HYmSeRERI0cRlSih g R ROCTAS LR BresatsanpsmoRiained B9k o-4-(3-

CC and were cultrvated iIn DMEM medium sup lemented with 100/c

WP SPretal B SHTIRIMOE LEM BhiSEhRNPPEe AR ERs)- LIREiNd 2
prddicolidianaing (yiesyBasieyn y&bf}h&%@&‘@!@iIﬂg%aé%é\taf%%cedure

{rn a humid atmosphere containing 5% CO2

Elution: dichloromethane/methanol: 98/2 to 95/5. Silica 40-83um.

Main conformation:

"H NMR (300MHz, MeQOD, 5 in ppm); 1.39 (s, 6H); 2.92-2.97 (m, 4H): 6.7 (d, 1H,
J=8.4Hz); 6.99 (d, 1H, J=8.4Hz); 7.03 (d, 1H, J=3.9Mz); 7.28 (d, 1H, J=3.9Hz);
7.57 {d, 2H, J=8.4Hz); 7.69 (d, 2H, J=8.4HzZ).

Minor conformation:

'H NMR (300MHz, MeOD, § in ppm): 1.47 (s, 6H); 2.82-3.01 (m, 4H); 6.81 (d,
1H, J=8.4Hz); 7.03 (d, 1H, J=84Hz), 7.43 (d, 1H, J=4.2Hz); 748 (d, 1H,

- J=4.2Hz); 7.60 (d, 2H, J=8.2Hz); 7.78 (d, 2H, J=8.2Hz).

Mass (ES°): 544/546 (M-1).
M.p.= 135-136°C,

Compound _ 50:  2-(2,3-dichioro-4-(3-(methoxyimino)-3-(5-(4-(trifluoromethyl)-

phenyhthien-2-yl)propylphenoxy)-2-methyipropanoic acid
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25Description of the plasmids used in transfection The plasmids
Gal4(RE) TkpGL3, pGal4-hPPARa, pGal4-hPPAR7. pGal4- hPPARG
and pGal4-4) are described in the literature (Raspe E et al., 1999). The
constructs pGal4-hPPAIRa, pGal4-hP §R7 and pGal4-hPPARS8 were
obtained by cloning DNA fragments amg7 fied by PCR corresponding to
the DEF domains of 30 the human nuclear receptors PPARa, PPARy and
PPARS in the pgal4-o yector. 115 with a

pGal4-PPAR/Gal4(R )j'kp%Ll'_3 ratio of 1/10, in the presence of 10%

#éimqmqm. ; &Cells were seeded in 96-well plates (4X104 cells/well)
dthen i ated at 37C for 24 hours. Activation with the test

compounds is 865ried out for 24h at 37C in serum-free medium. At the end
of the experiment, the cells were lysed and the luciferase activity was

ermined using Steady-LiteTM rkin Elmer) followin ,
caphatsined s Tttt R Mt R
wpremdjatedacgjghificzsihydogeadepe adienis1 fraeieas drimiu{erdseichloro-4-(3-
actiyjty, lIs transfected with.the pGal4-hPPAR plasmids an
kR R R R e A
platzearecsacithanze Cim Bl dretoyiawiniehrshionshthe dECh0cmeisyred general
fP‘% Cee%puh PFAR isoforrn, as well as the maximum percentage response
Hitained %y‘ each compound relative to the reference (phenofibric acid for
HisPeA R osmtieirare forcfizaRy 88 GMME026183iomPPARS). The

easured activities differ depending on the compound tested, and more
“zqraiﬁs%oggfé%}?%%n\)vith respect to the isoforms of PPAR was also observed
"afrigviRt e QeintidauMISIDIhE invemtion 120 e aBH0 MEDLBHs7ageording 3.96 (s,

the invention are selective wjth respect | btype of PPAR, qther
Bl AEboIGRg B bR ANl o B thraeoe): 724 (4
Wblydesisinutandausi, PPARaIphEnREARgamemamBPPARdelta
SERBIPSSME Ry max Fes pM % max ECK phM
'H NMR (300MHz, MeOD, & in ppm): 1.64 (s, 6H): 2.95-3.15 (m, 4H); 4.07 (s,
3H); 6.94 (d, 1H, J=8.4Hz), 7.05 (d, 1H, J=8.4Hz); 7.36 (d, 1H, J=4.2Hz); 7.51 (d,
1H, J=4.2Hz); 7.64 (d, 2H, J=8.2Hz); 7.76 (d, 2H, J=8.2Hz).
Mass (ES7): 558/560 (M-1).

M.p.= 68-69°C.

Compound 51 tert-butyl 2-(4-(3-(5-(4-bromophenylithien-2-yl)-3-oxopropyl)-2,3-

dichloro-phenoxy)-2-methyipropancate

o 0
Clﬁ/owo 7<
e

0
Tert-butyl 2-{4-(3-(5-(4-bromophenyhthien-2-yf}-3-oxopropyh)-2,3-
dichlorophenoxy)-2-methylpropancate is prepared from 1-(5-(4~
bromophenyl)thien-2-yl)-3-(2,3-dichloro-4-hydroxyphenyl)propan-1-one
according fo general procedure D, using 4 equivalents of tert-butyl

bromoisobutyrate and 5 equivalents of potassium carbonate.
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% max | ECso pM 2 4310.053 11 0.06 91 0.007 4 5010.125 38 ND
1070.034 9 54,0.006 41 0.28 840.019 11 39 0.288 55 1.17

96

After stirring for 16 hours at 80°C, the mixture is diluted with a saturated solution
of ammonium chioride and is extracted with ethyl acetate. The organic phase is
dried over magnesium sulfaie, filtered and then concentrated under reduced
pressure. The evaporation residue is purified by silica-gel flash chromatography.
Elution: cyclohexane/ethyl acetate: 95/5. Silica 40-83um.

'H NMR (300MHz, CDCls, & in ppm): 1.44 (s, SH); 1.58 (s, 6H); 3.12-3.25 (m,
4H); 6.79 (d, 1H, J=8.6Hz); 7.08 (d, 1H, J=8.6Hz); 7.28 (d, 1H, J=4.1Hz); 7.49 (d,
2H, J=8.1Hz); 7.54 (d, 2H, J=8.1Hz};, 7.64 (d, 1H, J=4 2Hz).

Compound 52: 2-(4-(3-(5-(4-bromophenyl)thien-2-y)-3-oxopropyi)-2, 3-dichloro-

phenoxy)-2-methylpropanoic acid
Ci O

2-(4-(3-(5-(4-Bromophenylithien-2-yl)-3-oxopropyl}-2,3-dichlorophenoxy)-2-
methylpropanoic acid is prepared from tert-butyl 2-(4-(3-(5-(4-bromophenyl)thien-
2-yh-3-oxopropyl}-2,3-dichlorophenoxy)-2-methylpropanocate according o
general procedure E using 38 equivaients of trifluoroacetic acid.

After stirring for 1 hour at room temperature, the sclvents are removed by
evaporation under reduced pressure. The evaporation residue is purified by
silica~-gel chromatography.

Elution: dichloromethans/methanol: 97/3 to 0/100. Silica 40-83um.

'H NMR (300MHz, MeOD, 8 in ppm): 1.58 (s, 6H): 3.11-3.19 (m, 2H); 3.23-3.30
(m, 2H); 6.93 (d, 1H, J=8.7Hz);, 7.21 (d, 1H, J=8.7Hz); 7.49 (d, TH, J=4.1Hz);
7.61(d, 2H, J=8.7Hz}; 7.66 (d, 2H, J=8.7Hz), 7.81 (d, 1H, J=4. 1Hz).

Mass (ES"): 539/541/542/543 (M-1).

M.p.= 155-157°C.

Compound 53: tert-butyl 2-(2,3-dichioro-4-(3-(5-(4-(methylthio)phenylthien-2-yi)-
3-oxopropyi)-phenoxy)-2-methylpropanocate
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1050.003 13 20.0.977 58 0OA9 1ND 15 46 0.163 32 5.66 880.253 17 5
0.228 27 0.19 0 ND 19 47 0.001 27

97
' 0
C”ﬁo%o%
/7 <
si\g

Tert-butyl  2-(2,3-dichloro-4-(3-(5-(4-(methylthio)pheny!ithien-2-yi)-3-oxopropyl)-
phenoxy}-2-methylpropancate is prepared from 3-(2,3-dichloro-4-
hydroxyphenyl)-1-(5-(4-(methylihio)phenyhthien-2-yl)propan-1-one dissolved in
tetrahydrofuran, according to general procedure .

After stirring for 20 hours at 70°C, the mixture is diluted with a saturated soiution
of ammonium chloride and extracted with ethyl acetate. The organic phase is
dried over magnesium sulfate, filtered and then concentrated under reduced
pressure. The evaporation residue is purified by silica-gel flash chromatography.
Elution: cyclohexane/ethy! acetate: 9/1. Silica 40-63um.

"H NMR (300MHz, CDCls, & in ppm): 1.44 (s, 9H); 1.59 (s, B8H); 2.52 (s, 3H):
3.16-3.23 (m, 4H}; 6.95 (d, 1H, J=8.5Hz); 7.21 (d, 1H, J=8.5Hz), 7.27-7.30 (m,
3H); 7.56 (d, 2H, J=8.5Hz); 7.66 (d, 1H, J=4.1Hz).

Compound 54:. 2-(2 3-dichloro-4-(3-(5-(4-{(methylthio)phenyhthien-2-yl)-3-oxo-

propyhphenoxy)-2-methylpropanoic acid

o0

ch A O\‘-,E/LOH

- ‘E/’
Y 2 WY A
0

2-(2,3-Dichloro-4-(3-(5-(4-(methyithio)phenylthien-2-yi)-3-oxopropyl}-phenoxy)-
2-methyipropancic  acid is  prepared  from  2-(2,3-dichloro-4-(3-(5-(4-
(methylthio)phenybhthien-2-yl}-3-oxopropyl)phenoxy)-2-methylpropanoate
according to general procedure E using 10 equivalents of trifluoroacetic acid.
After stirring for 18 hours at room femperature, the reaction mixiure is washed
with water and then the dichloromethane is removed by evaporation under
reduced pressure. The evaporation residue is purified by silica-gel
chromatography.

Elution: dichloromethane/methanol: 9/1. Silica 40-63um.

'H NMR (300MHz, CDCls, 6 in ppm): 1.63 (s, 6H); 2.53 (s, 3H); 3.18-3.25 (m,
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4H); 6.95 (d, 1H, J=8.5Hz); 7.20 (d, 1H, J=8.5Hz); 7.26-7.29 (m, 3H); 7.57 (d,
2H, J=8.5Hz); 7.65 (d, 1H, J=4.1Hz).

Mass (ES): 507/508 (M-1).

M.p.= 171-172°C.

Compound 58: 2-(2,3-dichloro-4-{3-isopropoxy-3-{5-(4-{triflucromethyl)-

phenylthien-2-yl)propyliphenoxy)-2-methylpropanoic acid

C]H ‘ G
ClA 0.
- 3 OH
O

W/o
2-(2,3-Dichloro-4-(3-isopropoxy-3-(5-(4-(friflucromethyhphenylthien-2-
ylpropylyphenoxy)-2-methyipropanoic acid is prepared from 2-(2,3-dichloro-4-(3-
hydroxy-3-(5-(4-(triflucromethyphenyl)thien-2-ylipropyl)phenoxy)-2-
methylpropanoic acid using 5 equivalents of sodium hydride and 4 eguivalents of
2-bromopropane according to general procedure H.

After stirring for 12 hours at 70°C, the reaction mixture is diluted with water,
acidified with 0.5N hydrochloric acid solution, and exiracted with ethyl acetate.
The organic phase is concentrated under reduced pressure. The evaporation
residue is purified by silica-gel flash chromatography.

Elution: cyclohexanelethyl acetate: 8/2. Silica 40-63um.

'H NMR (300MHz, CDCls, & in ppm): 1.24 (d, 6H, J=6.3Hz): 1.59 (s, 6H): 2.12-
2.23 (m, 2H); 2.76-2.97 (m, 2H); 4.91-4.95 (m, 1H}); 5.09 (sep, 1H, J=6.3); 8.78
(d, 1H, J=8.8Hz); 8.98 (d, 1H, J=3.7Hz); 7.02 (d, 1H, J=8.6Hz); 7.24 (d, 1H,
J=3.7Hz); 7.61 (d, 2H, J=8.6Hz); 7.66 (d, 2H, J=8.6Hz).

Mass (ES): 557/559 (M+1), 592/594 (NH4)", 597/599 (M+Na)".

M.p.= 88-90°C.

Compeund 58. tert-butyl 2-(2,3-dichloro-4-(3-ox0-3-(5-phenyithien-2-
yhpropylphenoxy)-2-methyipropanoate
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Tert-buty! 2-(2,3-dichloro-4-(3-ox0-3-(5-phenylthien-2-yl)propylphenoxy}-2-
methylpropanoate is prepared from 3-(2,3-dichioro-4-hydroxyphenyl)-1-(5-
phenylthien-2-yhpropan-1-one dissolved in tefrahydrofuran, according to general
procedurs D,

After stirring for 12 hours at 80°C, the mixture is diluted with a saturated solution
of ammonium chloride and extracied with ethyl acetate. The organic phase is
concentrated under reduced pressure. The evaporation residue is washed with
cyclohexane.

"H NMR (300MHz, CDCls, & in pom): 1.44 (s, 9H); 1.57 (s, 8H); 3.11-3.25 (m,
4H); 6.79 (d, 1H, J=8.4Hz); 7.09 {d, 1H, J=8.4Hz); 7.31 (d, 1H, J=3.9Hz); 7.34-
7.44 (m, 3H}, 7.63-7.66 (m, 3H).

Compound 57: 2-(2,3-dichloro-4-(3-oxo-3-(5-phenylthien-2-yhpropyl)phenoxy)-2-

methylpropanoic acid

Ci )
Cl \i o\\i)\OH
— o

N4
_ / \S/\‘/
i
O

2-(2,3-Dichloro-4-(3-ox0-3-(5-phenylthien-2-yl)propyl)phenoxy)-2-
methyipropanoic acid is prepared from tert-butyl 2-(2,3-dichloro-4-(3-oxo-3-(5-
phenylthien-2-yhpropylyphenoxy)-2-methyipropancate according to general
procedure E using 12 equivalents of trifiuorcacetic acid.

After stirring for 12 hours at room temperature, the reaction mixture is washed
with water and then the dichioromethane is removed by evaporation under
reduced pressure.

'H NMR (300MHz, CDCls, § in ppm): 1.63 (s, 6H); 3.13-3.28 (m, 4H); 6.94 (d,
1H, J=8.6Hz); 7.18 (d, 1H, J=8.6Hz); 7.31 (d, 1H, J=4.2Hz); 7.35-7.46 (m, 3H);
7.61-7.67 (m, 3H}.

Mass (ES7): 461/483 (M-1).

M.p.= 179-180°C.

Compound 58: teri-butyl 2-methyl-2-(2-methyl-4-(3-ox0-3-(5-(4-
(trifluoromethyl)phenylthien-2-yljpropyliphenoxy) propanoate
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Tert-butyl  2-methyl-2-(2-methyl-4-(3-0x0-3-(5-(4-(trifluoromethyl)phenyithien-2-
yiYpropyl)-phenoxy) propanoate is prepared from 3-(4-hydroxy-3-methyiphenyl)-
1-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)propan-1-one dissolved in
tetrahydrofuran, according to general procedure D.

After stirring for 12 hours at 70°C, the mixture is diluted with a saturated solution
of ammonium chloride and extracted with ethyl acetate. The organic phase is
concentrated under reduced pressure. The evaporation residue is purified by
silica-gel flash chromatography.

Elution: cyclohexane/ethyl acetate: 8/2. Silica 40-83um.

'H NMR (300MHz, CDCls, & in ppm): 1.45 (s, 9H); 1.55 (s, BH): 2.23 (s, 3H);
2.93-2.98 (m, 2H); 3.17-3.22 (m, 2H); 6.79 (d, 1H, J=8.4Hz); 6.98-7.01 (m, 1H);
7.08 (m, 1H); 7.39 (d, 1H, J=3.9Hz); 7.66-7.72 (m, 3H); 7.75 (d, 2H, J=8.4Hz).

Compound _59: 2-methyl-2-(2-methyi-4-(3-oxo-3-(5-(4-(trifluocromethyhphenyl)-
thien-2-yl)propyl}phenoxy)propanoic acid

)Voﬁ
RN YT o
;L—L, S/\]O/\)\)

2-Methyl-2-(2-methyl-4-(3-ox0-3-(5-(4-(trifluoromethyliphenylithien-2-yl}-
propyhphenoxy)propancic acid is prepared from tert-butyl 2-methyl-2-(2-methyl-

- 4-(3-oxo-3-(5-(4-(trifluoromethylphenylthien-2-yl)propyhphenoxy)  propanoaie

according to general procedure E using 10 equivalents of trifluoroacetic acid.
After stirring for 25 hours at room temperature, the reaction mixture is washed
with water and then the dichioromethane is removed by evaporation under
reduced pressure. The evaporation residue is purified by silica-gel
chromatography.

Elution: dichloromethane/methanol: 9/1. Silica 40-83um.

"H NMR (300MHz, CDCls, & in ppm): 1.80 {s, BH); 2.24 (s, 3H); 3.02 (t, 2H,
J=8.2Hz); 3.21 (I, 2H, J=8.2Hz); 6.79 (d, 1H, J=8.4Hz); 6.98-7.01 (m, 1H); 7.08
(s, 1H); 7.39 (d, 1H, J=4.0Hz); 7.67-7.70 (m, 3H); 7.76 (d, 2H, J=8.4Hz).
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Conclusion: These results show that the compounds according to the
invention bind and 5 activate the hPPARa, hPPARYy, and/or hPPARS8
receptors significantly. The activity of the ompounds according to the
|nvent|on varies dependlng on the chemlg | structure of the compound
sted{) g to the subtype of PPAR investigated. 10Example 6:
Fitro ev Iuatlo fghe PPAR-activating properties of compounds
Marordidg-i@ti€invention - Method 2  The principle, the cells and the
plasmids used for example 5 were also employed in this example. Only
the application of the transfection stage is slightly different. 15The details
Geenprasenteddielow2 T Re3adibtort-COSBHY dallsyabe( rdnsfeitedruite D henyi)-
% I}bg )}P?PrﬂgZ crgén%sh} |th ﬁ) a14a%%%R/Ggl4(RE) _TkpGL3 ratio of
ppgggnce of 10% YRIPSEN™, TRE cells are then detached
Z33Ye seeded in the absence of serum in 20 384-well plates (2x104
' g.ll)ba d for 4 hours at 37C. The compounds are then
. até’dnd transferred to the 384-well plate. Activation
t"'Compounds is carried out for an additional 24h at 37C in the
preseas 10/0 of UltroserTm lipid-free synthetic serum (Biosepra).
These last-2 stages are automated using a Genesis Freedom 2001m

1 the eriment, the cells are ly. and
chrainlosk schind TR Sl R
;:Eim&:r)@m;mmﬁmspapber sceconpreslatibem 2-(2,3-dichloro-4-{3-0x0-3-(4-
(4-{trifluoromethylyphenyhithien-2-yhpropyl)phenoxy)-2-methylpropanoic acid

according to generai procedure G. The evaporation residue is used "as is" for
carrying out the next stage.

'H NMR (300MHz, CDCls, 8 in ppm): 1.64 (s, 8H); 2.14-2.22 (m, 2H); 3.01-2.78
(m, 2H); 4.99 (t, 1H, J=6.5Hz); 6.92 (d, 1H, J=8.6Hz); 7.07 (d, 1H, J=8.6Hz); 7.29
(d, 1H, J=1.2Hz); 7.45 (d, 1H, J=1.2Hz); 7.61-7.687 (m, 4H).

Compound 61: 2-{4-(3-(benzyloxy)-3-(4-(4-(triflucromethyl)phenyl)thien-2-
yhpropyl)-2,3-dichiorophenoxy)-2-methylpropanoic acid

F C
X*OH

{

3’5

2-(4-(3-(Benzyloxy)-3-(4-(4-(trifluoromethyl) phenyhthien-2-yl)propyi}-2, 3~
dichiorophenoxy)-2-methylpropanocic acid is prepared from 2-(2,3-dichloro-4-{3-
hydroxy-3-(4-(4-(triflucromethyl)phenylithien-2-y)propyhphenoxy)-2-
methylpropanoic acid using 2.2 equivalents of sodium hydride and 2.2
equivalents of benzyl bromide according to general procedure H.

The evaporation residue is dissolved in ethanol in the presence of 2N sodium
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5 Results Unexpectedly, the inventors demonstrated a significant,
dose-dependent increase in luciferase activity in the cells transfected with
the pGal4-hPPAR plasmids and treated with the compounds according to
the invention. The experimental data are mmarized in Table 2 below,
which shows the EC50 10 measured for €ach PPAR isoform, as well as

he maximuwm percenjage response. attained by each compound relative to
P%P@rroé)geéreen e (&%@nofﬁ%é gg%‘f‘& %‘E{A%an,i?g%%gslitazgnggoreﬁgﬁﬁ@ahe&n oved by
dSWBE03606 fondeP ARB)cedTheeprasurtaetieitiesdiffe rdejperdingonlified using
SRR IS 5 AN mAre er-iSless selegluly Wi espachio M PEAR thane.
Isoforms s also obsérved among the compounds of the invention: certain
Tompowgaisacpbediag o theidavention arexgelestive withifedspeéilitoed and  then

PPAR, compounds accerding to the invention are . -
R e e e R e R R PRI o puritied b
SiRRARY atmomaiPBRROglta Compound No. % max EC50pM % max

@&?&EM(;‘)@C@%@%@&%\}Q gééta?te%?/?; then dichloromethane/methanol: 9/1.

Silica 40-63pm.
"H NMR (300MHz, CDCl, & in ppm): 1.62 (s, 6H); 2.08-2.18 (m, 1H): 2.21-2.29
(m, 1H); 2.75-2.85 (m, 1H); 3.01-2.82 (m, 1H): 4.40 (t, 1H, J=11.7Hz); 4.62-4.65
(m, 2H); 6.90 (d, 1H, J=8.5Hz); 7.01 (d, 1H, J=8.5Hz); 7.29-7.37 (m, 6H): 7.51 (d,
1H, J=1.2Hz); 7.67-7.70 (m., 4H).

Mass (ES): 621/623 (M-1).

M.p.= 58-59°C.

Compound 82: 2-(2,3-difluoro-4-(3-hydroxy-3-(5-(4-(trifluoromethyl)phenyl)-thien-
2-yhpropyliphenoxy)-2-methylpropanoic acid
o)

2-(2,3-Difluoro-4-(3-hydroxy-3-(5-(4-(trifluoromethyl)phenyiithien-2-ylpropyt)-
phenoxy)-2-methyipropanoic acid is prepared from 2-(2,3-diftuoro-4-(3-ox0-3-(5-
(4-(trifluoromethyl)phenylthien-2-ylpropyl)phenoxy}-2-methylpropanocic acid
according to general procedure G. The evaporation residue is used "as is" for
carrying out the next stage.

'H NMR (300MHz, CDCls, & in ppm): 1.56 (s, 6H); 2.14-2.23 (m, 2H): 2.74-2.87
(m, 2H); 4.95 (1, 1H, J=7.4Hz); 6.79 (m, 2H); 6.99 (d, 1H, J=3.8Hz); 7.25 (d, 1H,
J=3.7Hz); 7.62 (d, 2H, J=8.6Hz); 7.64 (d, 2H, J=8.6Hz).

Compound __83: 2-(4-(3-(benzyloxy)-3-(5-(4-(trifluoromethyl)phenyl)thien-2-yl}-

propyl)-2,3-diflucrophenoxy}-2-methylpropanoic acid
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2-(4-(3~(Benzyloxy)-3-(5-(4-(trifluoromethylphenylthien-2-ylpropyl)-2,3-
difluorophenoxy)-2-methylpropancic acid is prepared from 2-(4-(3-(benzyloxy)-3-
(5-(4-(trifluoromethylphenylithien-2-viipropyl)-2, 3-diflucrophenoxy)-2-
methylpropanoic acid using 2.2 equivalents of sodium hydride and 2.2
equivaients of benzyl bromide according to general procedure H.

The evaporation residue is purified by silica-gel chromatography (elution:
cyclohexane/ethyl acetate: 9/1. Silica 40-63um.). The oil isolated is dissolved in
ethanol in the presence of 2N sodium hydroxide (20 eq.). After stirring for 16
hours, the solvents are removed by evaporation under reduced pressure. The
evaporation residue is acidified using dilute solution of hydrochlioric acid and is
then extracted with dichloromethane. The organic phase is concentrated under
reduced pressure. The evaporation residue is purified by silica-gel
chromatography.

Elution: cyclohexane/ethyl acetate 7/3 then dichioromethane/methanol: 9/1.
Silica 40-63um.

*H NMR (300MHz, CDCls, & in ppm); 1.59 (s, 6H); 2.03-2.33 (m, 2H); 2.63-2.82
(m, 2H); 4.37 (d, 1H, J=11.7Hz), 458 (m, 2H); 6.77 {m, 2H), 6.98 (d, 1H,
J=3.5Hz); 7.30 (m, 6H); 7.83 (d, 2H, J=8.5Hz); 7.70 (d, 2H, J=8.5Hz).

Mass (ES7): 589 (M-1).

Appearance: viscous oil.

Compound 64: tert-butyl 2-(4-(3-ox0-3-(5-(4-(triflucromethylphenyl)thien-2-

yhpropyhphenoxy)-butanoate

Tert-buty! 2-(4-{3-ox0-3-(5-(4-(trifluoromethyl)phenyhthien-2-yhpropyl)-
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phenoxy)butanoate is prepared from 3-(4-hydroxyphenyl)-1-(5-(4-
(triflucromethyl}-phenylithien-2-ylipropan-1-one and tert-butyl 2-bromobutanoate
according to general procedure D.

After stirring for 16 hours, the sclvent is removed by evaporation under reduced
pressure. The evaporation residue is taken up in ethyl acetate. The ocrganic
phase is washed with a saturated solution of ammonium chioride, dried over
magnesium sulfate, filtered and then concentrated under reduced pressure. The

evaporation residue is used "as is" for carrying ouf the next stage.

Compound  65:  2-(4-(3-ox0-3-(5-(4-(trifluoromethyliphenylithien-2-yDpropyl)-

phenoxy)ybutanoic acid

2-(4-(3-Ox0-3-(5-(4-(trifluoromethyl)phenyhthien-2-yl)propyl)phenoxy)-butanoic
acid is prepared from tert-butyl 2-(4-(3-oxo-3-{5-(4-(triflucromethyliphenyljthien-
Z2-yhpropyhphenoxy)butancate according to general procedure E using 10
equivalents of trifluoroacetic acid.

After stirring for 12 hours at room temperature, the reaction mixture is washed
with water and then the dichloromethane is removed by evaporation under
reduced pressure. The evaporation residue is purified by silica-gel
chromatography (preparative HPLC, lichrospher (Merck) RP18 12um 100A,
column: 25*250 mm).

Elution: gradient of water, methanol + 0.1% trifluoroacetic acid; 30/70 to 0/100.
Elution: dichloromethane/methanot: 8/1. Silica 40-83pm.

'H NMR (300MHz, CDCls, & in ppm): 1.10 {t, 3H, J=7.3Hz); 1.98-2.08 (m, 2H);
3.03 (t, 2H, J=7.5Hz); 3.18-3.24 (m, 2H);, 4.61 (i, 1H, J=6.0Hz); 6.86 (d, 2H,
J=8.8Hz); 7.18 (d, 2H, J=8.8Hz); 7.38 (d, 1H, J=3.8Hz); 7.65-7.69 (m, 3H); 7.76
{(d, 2H, J=8.5Hz).

Mass (ES™): 481 (M+1).

M.p.= 116-117°C.
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Compound 66: tert-buty! 2-methyl-2-(4-{3-ox0-3-(5-(4-
(trifluoromethyl)phenylthien-2-yhpropyl)-phenoxy)propanoate

O
Fo /7 <

i
O

Tert-butyl 2-methyi-2-(4-(3-oxo-3-(5-(4-(irifluoromethyl)phenylithien-2-y)propyi)-
phenoxy)propanocate is prepared from 3-{4-hydroxyphenyl)-1-(5-(4-

(trifluoromethyl)phenyiithien-2-yl)propan-1-one and 2-tert-butyl bromoisobutyrate
according to general procedure D.

After stirring for 16 hours, the solvent is removed by evaporation under reduced
pressure, The evaporation residue is taken up in ethyl acetate. The organic
phase is washed with a saturated solution of ammonium chloride, dried over
magnesium sulfate, filtered and then concentrated under reduced pressure. The

evaporation residue is used "as is" for carrying out the next stage.

Compound 67:  2-(4-(3-ox0-3-(5-(4-(trifluoromethyl)phenyhthien-2-yDpropyl)-
phenoxy)-2-methylpropanoic acid
0

(j/o‘j/ﬂ\OH
|

£ ’}—/&T‘«.

FN\ _/ S/\P)

F o

2-(4-(3-Oxo-3-(5-{(4-(trifluoromethyhphenylthien-2-yhpropylphenoxy)-2-
methylpropanocic acid is prepared from tert-butyl 2-methyl-2-(4-(3-0x0-3-(5-(4-
(trifluoromethyl)phenyhthien-2-ypropyliphenoxy)propanocate according to
general procedure £ using 10 equivalents of trifluoroacetic acid.

After stirring for 12 hours at room temperature, the reaction mixture is washed
with water and then the dichloromethane is removed by evaporation under
reduced pressure. The evaporation residue is purified by silica-gel
chiromatography (preparative HPLC, lichrospher (Merck) RP18 12um 100A,
column: 257250 mm).

Elution: gradient of water, methanol + 0.1% trifluoroacetic acid: 30/70 to 0/100.
'H NMR (300MHz, CDCls, § in ppm): 1.57 (s, 6H): 3.06 (t, 2H, J=7.8Hz); 3.23 (t,
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Z2H, J=6.7Hz), 6.89 (d, 2H, J=B.5Hz), 7.18 (d, 2H, J=8.5Hz), 7.38 (d, 1H,
J=4.1Hz); 7.66-7.69 (m, 3H); 7.75 (d, 2H, J=8.2Hz),

Mass (ES™): 463 (M+1).

M.p.= 154-155°C.

Compound_ 68: tert-buiyl 2-(4-(3-0x0-3-(5-(4-(trifluoromethyl)phenyl)thien-2-

yhpropyl)phenoxy)-acetate

o
O Ag <

Tert-butyt 2-methyi-2-(4-(3-oxo-3-(5-(4-(trifluoromethyl)phenyl)thien-2-
yhpropyl)phenoxy)-propancate is prepared from 3-(4-hydroxyphenyl)-1-(5-(4-
(triflucromethyliphenyljthien-2-ylipropan-1-one  and teri-butyl bromoacetate
according to general procedure D.

After stirring for 18 hours, the mixture is acidified with citric acid solution and
extracted with ethyl acetate. The organic phase is washed with a saturated
solution of ammonium chloride, dried over magnesium sulfate, filtered and then
concentrated under reduced pressure. The evaporation residue is purified by
silica-gel chromatography.

Elution: cylchexane/ethyi acetate: 85/15.

"H NMR (300MHz, CDCls, & in ppm): 1.48 (s, 9H): 3.01-3.06 (m, 2H); 3.18-3.23
(m, 2H); 4.50 (s, 2H); 6.85 (d, 2H, J=8.5Hz); 7.17 (d, 2H, J=8.5Hz); 7.39 (d, 1H,
J=4.1Hz); 7.65-7.69 (m, 3H); 7.76 (d, 2H, J=8 4Hz).

Compound 69 2-(4-(3-oxo-3-(5-(4-(triflucromethyl)phenylithien-2-yhpropyl)-

phenoxy)acetic acid
Q

o
e =a i
F*?\J s’\é/

2-(4-(3-Ox0-3-(5-(4-(triflucromethyhphenyhthien-2-yl)propyi)phenoxy)acetic  acid
is prepared from tert-butyl 2-(4-(3-0x0-3-(5-(4-(trifluoromethyl)phenyl)thien-2-
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compounds according to the invention bind and activate the hPPARa,
hPPARYy, and/or hPPARS receptors sigmgantly. The activity of the
compounds according to the invention varies depending on the chemical

e S i ORI AR PP s 10

xamplée 7: 11 Vitro evaluat
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R R S e R LaltE (e AT Sy 2 Sifcarge
quemajegidirincoupling protein 3 (UCP3) by murine myocytes treated with
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ée@é%l{gwggj %?gﬁggﬁ#ﬁ%&%ﬁﬁ@@g&g}fﬁ%ﬁ%ég %%nes is directly
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enes.is ingcr , the ater,t imulati tion of the ¢o und .
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7.689 (m, 3H); 7.76 (d, 2H, J=8.5Hz).

Mass (ES™): 435 (M+1).

M.p.= 182-183°C.

Cempound 70: 2-(4-(3-(benzyloxy)-3-(5-(4-(triflucromethyl)phenyl)thien-2-
ylhpropyl)-2-fluorophenoxy)butanoic acid

F Q
(Y or
F &
s
o 's)

<

2-(4-(3-(Benzyloxy)-3-(5-(4-(trifluoromethyl)phenyl)thien-2-ylipropyl}-2-fluoro-

phenoxy)butanoic acid is prepared from 2-(2-fluoro-4-(3-hydroxy-3-(5-(4-
(trifluoromethyl)phenylithien-2-yl)propyl)phenoxy)butancic  acid  using 2.1
equivalents of sodium hydride and 2.1 equivaients of benzy! bromide according
to general procedure H.

The evaporation residue is purified by silica-gel chromatography (elution:
cyclohexane/ethy!l acetate: 95/5 to 8/2. Silica 40-83um.). The oil isolated is
dissolved in ethanol in the presence of 2N sodium hydroxide (20 eq.). After
stirring for 18 hours, the solvents are removed by evaporation under reduced
pressure. The evaporation residue is acidified using dilute solution of
hydrochloric acid and is then exiracted with dichloromethane. The organic phase

is concentrated under reduced pressure. The evaporation residue is purified by
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25 Protocol Differentiation of the C2C12 cells to myocytes Cells from the
murine cell line C2C12 (obtained from ECACC) are cultivated in DMEM
medium (Gibco; 41965-039) with addition of 1% L-glutamine (Gibco;
25030), 1% of penicillin/streptomycin (VA¥R; BVVSTL0022/100) and 10%
119 decomplemented fetal calf serum (I/L . Gibco; 10270-106). The cells

re_seeded on 24-well plates nsit 0.1 e
Sﬁgﬁggngef néar‘%o |arr$ S eﬁé?&%ﬁ\yv%hqu gﬁ%ért% fa8§ 3( %\n{-e%rhcmagﬁ% topm
iDediumnohithrad #ifcR5ef ave pf kdrsmsergrad@incop2606B088)pitmm! + 0.1%
i u%%tecde\%}’: %Z;% 5@&%9{% qg/%épr 4 days in order to differentiate them to

reatmen

myocytes:. at er 5 days of differentiation, the cells are put in a
 Hie piix Bt (B00Edinm(Dédal hedippmyitholi $erGim) torItdars2 THezélis (m, 3H);

ERYS S SR e e s

JeasBHeffebt7oBREEPOAGIRDAE0 Ixn 10k Arel TDExIRinECSD; PRIRE, Tt J=3.5Hz);

ds accordi inventi ere dissalved in di Isulfoxjde
ORIOS Sl S5e 6 The Bell weld et or 22 T3 &35 doB0 (¢ 2t
JEReSe{fact of the compounds according to the invention 15 was compared
%@Stigsageg% f&l}ﬂ O alone. Extraction of the RNAs, reverse
ranscription ana( guantitative FOR  After treatment, the total RNA is
FeppemteddEomsitreucetls. using the NucleoSpine 96 RNA kit (Macherey
Nagel, Hoerdt, France) following the manufacturer's 20instructions 1pg of
total RNA (quantified based on the UV spectrophotometer reading) was
Ghempavetsétrahs2rbeitd ourdplSnireaianyyEING g -(dafttiorofoeth Wooin ety fur-2-
é?COin ﬁé’g%tal volyj?_e o%%OPloclet%ilni%%E uffer 1X (Invitrogen), 1.5 mM of
Y rﬁ, 818 MDY of dN ¥E’I5r mega), 200ng of pdN6 (Amersham), 30U
of RNase inhibitor (Peébmegdy and 1pl of MMLV-RT (Invitrogen). The
guantitative FOR' ' M avere carried out using the MyiQ
Singleg oI e FOR Detection System (Biorad,
MarresAa-Coguette, France) and 30 were performed using the iQ SYBR
GfFeen Supermikkit following the supplier's recommendations, in 96-well
lates, on 5p1 of diluted reverse-transcription reaction mixtures with a
ﬁ%ﬁa%ﬁ‘&f@e‘?ﬁ&mr%f-%dér(ﬁrmﬁ@vBm%a&ﬁéwﬁé%w,pfOPvU—
BB Ry UCR2 B ke B30 RRFURISF DY ASH FASIONNET S UseRloro-4-(3-0%0-3-(5-

(4-(trifluoromethyl)phenyl)fur-Z-yl)propyl)phenoxy)-2-methyipropanoic acid

according to general procedure G. The evaporation residue is used "as is" for

carrying out the next stage.

Compound 72: 2-(2,3-dichloro-4-(3-methoxy-3-(5-{4-(trifluoromethyliphenyl)fur-2-

ylypropyhphenoxy)-2-methylpropanoic acid
cl O

2-(2,3-Dichloro-4-(3-methoxy-3-(5-(4-(trifluoromethyl)phenyhfur-2-ylypropyl)-
phenoxy)-2-methylpropanocic acid is prepared from 2-(2,3-dichloro-4-(3-hydroxy-
3-(5-{4-{trifluoromethyl)phenylfur-2-ylypropyhphenoxy)-2-methylpropanoic  acid

using 2.1 equivalents of sodium hydride and 2.1 equivalents of iodomesthane
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120 mPDKA4: sense primer: 5-TACTCCACTGCTCCAACACCTG-3' (SEQ
ID No.11) and antisense primer 5-GTTC1 | CGGTTCCCTGCTTG-3'
(SEQ ID No.12) mCPT1hb: sense primer:
5-GGACTGAGACTGTGCGTTCCTG-3; &%EQ 5ID No.7) and antisense
primer: 5'-AGTGCTTGGCGGATGTGG'?’ -3' (SEQ ID No0.8) mUCP2:
secnsg.ﬁri er; %égg'icgo%é&%T CAGAGCACTGTCG-3' (SEQ ID
83} Th A SRS Rer 5 CACATCAACAGGGGAGGCGA-3' (SEQ
BN @) diGint CR3idensesprimefish -G ASCBCEAGATERBITAFIG- 3 elution:

S ID No,1 nd ise imer: - L .
SRR R R oS 1o, T Pldsglalesyissolved in
eftberescendiece mitiedrisalitd cBY psopartionaidostheaartowt. pf Afer stirring for 18
R A B O AP B, e
esEpoestive déatibs of agbibieconstitgteld dkasiewiimicidliterdrotbriauscid and is

erse-transeription reaction mixtures. The relative expression levels qf
té%achégtréaggre ﬁéﬁ%s et rn%%%da)fjs;irﬁj} eoeﬁisb@éy%ﬁ?\%s% %?ﬁgg?\}ﬁﬁ%ed under
remsipeihtyasthieerange. 20The levels of expression of the genes of interest
" e lized.relative to the le f.ex ssion of the reference
gene &B&Wée%eéeﬁcgpwn%@ 'rgf:%gég"e%ﬁri\?r’:%_&g% , fﬂ? 2.75-2.97

(B-CATIGEBEAACATCICEQECTTIETES-3HSBONBIK; 18Yandd, 1H, J=3 4Hz):

jsense primer; 5'-G TGTA ( -3 (SEQ

o0, Hha P ol i el e i g (Haoba2 2
Jopthelzpmpdu 251, accbittiing. to the invention) to the mean of the

relativ | e rol group, was then calculated. The higher this
I\ftaeacst%t(%és 'gfgg?égré ﬁ]&ﬁggt5Vating character of the compounds according to
Ahesaventenwatouaspibct to gene expression. The final result is

represented as the mean of the induction values in each experimental

group. 30 Results The inventors also demonstrated, on murine myocytes
Govitroutith Sorfrduitds\2ird x - 31530 - (4 46 o482 16 amhkny ossessy!)-propyi)-

R P R B B morequiaton. The resuits

obtained are presentgd in T;a/.‘% le 3 below. These results show that the

compounds accordi| Inggantion, starting from Ix EC50 PPARS,
inelu significant;"dese-dependent increase in expression of 5 PDK4,
FEPTLb,JJCP2.and UCP3 in the myocytes.

i :

OH
2-(4-(3-Hydroxy-3-(5-(4-(triflucromethyliphenyl)thien-2-yl)propyl)-2 8-dimethyl-
phenoxy)-2-methylpropanocic acid is prepared from 2-(2,6-dimethyl-4-(3-ox0-3-(5-
(4-(trifluoromethyl)phenybthien-2-ylpropyliphenoxy)-2-methylpropanoic acid
according to general procedure G. The evaporation residue is used "as is" for
carrying out the next stage.

"H NMR (300MHz, CDCls, & in ppm): 1.51 (s, 8H); 2.07-2.28 (m, 8H); 2.56-2.76
{m, 2H); 4.90-4.95 (m, 1H), 6.84 (s, 2H); 6.97 (d, 1H, J=3.7Hz); 7.25 (d, 1H,
J=3.7Hz); 7.61 (d, 2H, J=8.6Hz); 7.66 (d, 2H, J=8.6Hz).

Compound 74: 2-(4-(3-methoxy-3-(5-(4-(trifluocromethyl)phenylithien-2-yhpropyl)-

2.6-dimethylphenoxy)-2-methyipropanoic acid
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PDK4 CPT1b UCP2 UCP3 C dDoseM Induction SD t-Test Inductionl SD
["-Test Induction' SD f-Test Induction) SD If-Test 2 Ix EO50 0.00 6 1.62
0.24 **,1.81 0.40, 3.460.34 4.290.43 10x EC50 0.06
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e
SO O/CE

2-(4~(3-Methoxy-3-(5-(4-(triflucromethyl)phenyithien-2-yhpropy)-2, 6-
dimethylphenoxy)-2-methyipropanoic acid is prepared from 2-(4-(3-hydroxy-3-(5-
{d-(trifluoromethylphenylithien-2-yl)propyl)-2,6-dimethylphenoxy)-2-
methylpropanoic acid using 2.1 equivalents of sodium hydride and 2.1
equivalents of iodomethane according to general procedure H.

The evaporation residue is purified by silica-gel chromatography (eiution:
cyclohexane/ethyl acetate: 9/1. Silica 40-63um.). The oil isolated is dissolved in
ethanol in the presence of 2N sodium hydroxide (5 eq.). After stirring for 18
hours, the solvents are removed by evaporation under reduced pressure. The
evaporation residue is acidified using dilute solution of hydrochloric acid and is
then extracted with ethyl acetate. The organic phase is concenfrated under
reduced pressure,

"H NMR (300MHz, MeQD, & in ppm): 1.43 (s, 6H); 1.91-2.08 (m, 1H): 2.11-2.23
(m, 7H}; 2.48-2.68 (m, 2H); 3.28 (s, 3H); 4.37 (1, 1H, J=6.7Hz); 6.81 (s, 2H); 7.01
(d, 1H, J=3.8Hz); 7.41 (d, 1H, J=3.8Hz); 7.67 (d, 2H, J=8.2Hz); 7.80 (d, 2H,
J=8.2Hz).

Mass (ES™): 524 (M+NH,"), 530 (M+Na"), 545 (M+K").

Appearance: viscous oil.

Compound 75; ethyl 2-(2,3-dichloro-4-(3-oxo-3-(5-(3-
(triﬁuoromethyl)phenyf)thien~2~y!)-propy!)phenoxy)—Z—methylpropanoate

%O/\

o,

Ethyl 2-(2,S—dichtoro~4—(3—oxo-3»(5—(3—(triﬂuoromethyl)phenyi)’zhien—z-y!)propyi)—
phenoxy)-2-methylpropancate is prepared from 3-(2,3-dichloro-4-hydroxy-
phenyl)-1-(5-(3-(trifluoromethyl)phenylithien-2-ylypropan-1-one and ethyl bromo-

isobutyrate according to general procedure D.
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2.11 0.021*" 1.66 0.911 3.9810.471" 4.6211.31 EC50 a6 1 2.39 0,41|" "
2.97 0.62. ***4.67 1.34 ." 6.951.82)**" 4 [x EC50 0.02 2.19 0.081***
1.78
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After stirring for 16 hours, the mixture is acidified with citric acid solution and
extracted with ethyl acetate. The organic phase is washed with a saturated
solution of ammonium chloride, dried over magnesium sulfate, fitered and then
concentrated under reduced pressure. The evaporation residue is purified by
silica-gel chromatography.

Elution: cylohexane/ethyl acetate: 100/0 to 8/2.

"H NMR (300MHz, CDCls, & in ppm): 1.27 (t, 3H, J=7.0Hz); 1.61 (s, 6H); 3.18-
3.24 (m, 4H), 4.25 (q, 2H, J=7.0Hz), 6.77 (d, 1H, J=84Hz); 7.11 (d, 1H,
J=8.4Hz); 7.38 (d, 1H, J=3.9Hz); 7.56 (m, 1H);, 7.63 (d, 1H, J=8.2Hz);, 7.68 (d,
1H, J=3.9Hz); 7.82 (d, 1H, J=7.8Hz); 7.88 (s, 1H).

Compound 78: 2-(2,3-dichloro-4-(3-oxo-3-(5-(3-{trifluoromethyl)phenyi)thien-2-
ylpropyl)phenoxy)-2-methylpropanocic acid
Ci 0

o C
SRE
Das

S
o
2-(2,3-Dichloro-4-(3-oxo-3-(5-(3-(trifluoromethyl)phenylthien-Z-ylpropyl)-
phenoxy)-2-methylpropanoic acid is prepared from ethyl 2-(2,3-dichloro-4-(3-oxo-

3-(5-(3-(trifluoromethyl)phenylithien-2-yhoropyl)phenoxy)-2-methyipropanocate
according to general procedure F using 10 equivalents of 2N sodium hydroxide
sotution.

After 16 hours at room temperature, the reaction mixture is concentrated under
reduced pressure, acidified using dilute solution of hydrochioric acid then
extracted with dichloromethane. The organic phase is dried over magnesium
sulfate, filtered and then concentrated under reduced pressure. The evaporation
residue is purified by silica-gel chromatography.

Elution: dichloromethane/methano!: 9/1. Silica 40-63um.

'H NMR (300MHz, CDCls, 8 in ppm): 1.64 (s, 6H); 3.18-3.28 (m, 4H); 6.95 (d,
1H, J=8.4Hz};, 7.19 (d, 1H, J=B.4Hz); 7.37 (d, TH, J=3.9Hz), 7.56 (m, 1H);, 7.63
(d, 1H, J=7.6Hz); 7.69 (d, 1H, J=3.9Hz); 7.82 (d, 1H, J=7.6Hz); 7.88 (s, 1H).

Compound 77: ethyl 2-{2.,3-dichioro-4-(3-hydroxy-3-(5-(3-
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0.341-* 2.7910.271*** 2.450.26** ,EC10xK 0.2 '2.35 0.13**" 1.93 0.27"
2.41 0.13"," 2.340.36,", 100x EC50 2 2.13 0.11"" 1.98 0.381*" 2.92 0.221
2.3710.361"
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(trifluoromethyl)phenyhthien-2-yl}-propyl)phenoxy)-2-methylpropancate

Ethyl 2-(2,3-dichloro-4-(3-hydroxy-3-(5-(3-{triflucromethyliphenyhthien-2-
yhpropyl-phenoxy)-2-methylpropanoate is prepared from ethyl 2-(2,3-dichioro-4-
(3-oxo-3-(5-(3-(trifluoromethylyphenyhthien-2-ypropyhphenoxy)-2-
methyipropanoate according to general procedure G. The evaporalion residue is
used "as 18" for carrying out the next stage.

'H NMR (300MHz, CDCls, & in ppm): 1.28 {t, 3H, J=7.1Hz): 1.62 (s, 8H); 2.14-
2.22 (m, 2H); 2.81-2.97 (m, 2H); 4.27 {q, 2H, J=7.1Hz), 4.95 {1, 1H, J=6.4Hz),
6.78 (d, 1H, J=8.6Hz); 7.00 (d, 1H, J=3.5Hz); 7.05 (d, 1H, J=8.6Hz); 7.24 (d, 1H,
J=3.5Hz); 7.47-7.55 (m, 2H), 7.75 (d, 1H, J=7.1Hz); 7.82 (s, 1H).

Compound 78: athyl 2-(2,3-dichioro-4-(3-methoxy-3-{5-(3-(triflucromethyl)phenyl)

thien-2-yl}propyliphenoxy)-2-methylpropanocate
Cl 0
Ci o ~
SRE
Wt
S
0O

Ethyl 2-(2,3-dichloro-4-(3-methoxy-3-(5-(3-(trifluoromethyl)phenyl)thien-2-
yhpropyl)-phenoxy)-2-methylpropanoate is prepared from ethyl 2-(2,3-dichloro-4-
(3-hydroxy-3-(5-(3-(trifluoromethyilphenyithien-2-ypropyhphenoxy)-2-
methyipropanoate using 1.1 equivalents of sodium hydride and 1.1 equivalenis
of iodomethane according to general procedure H.

After stirring for 1 hour at room temperature, the reaction mixture is hydrolyzed
and extracted with ethyl acetaie. The organic phase is concentrated under
reduced pressure and the evaporation residue is purified by silica-gel
chromatography.

Elution: cyclohexane/ethyl acetate: 9/1. Silica 40-63um.

"H NMR (300MHz, CDCls, 8 in ppm): 1.28 (¢, 3H, J=7.1Hz): 1.61 (s, 6H); 2.02-
2.23 (m, 2H); 2.71-2.94 (m, 2H); 4.25 (g, 2H, J=7.1Hz}; 3.32 (s, 3H); 4.32-4.38
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7'Ix EC50 0.01 3.45 0.41™" 1.71 0.34™ 3.411.16 4.300.32 10x EC500.1
5.30 0.561"1" 2.14 0.41*** 3.95., 0.881*** 5.0911.32*** 1100x 1E050 1
5.14 0.57 "*
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(m, 1H); 6.73 (d, 1H, J=8.5Hz); 6.96 (d, 1H, J=3.5Hz); 7.01 (d, 1H, J=8.5Hz):
7.24 (d, 1H, J=3.5Hz); 7.48-7.50 (m, 2H); 7.74 (d, 1H, J=7.3Hz): 7.81 (s, 1H).

Compound 79 2-(2,3-dichioro-4-(3-hydroxy-3-(5-(4-(trifiuoromethoxy)phenyl)-

thien-2-yhoropylyphenoxy)-2-methylipropanoic acid

Cl O .
i Ci O O\X(U\OH
F v
}7(0 Q s1 -

OH
2-(2,3-Dichloro-4-(3-hydroxy-3-(5-{4-(trifluoromethoxy)phenylthien-2-yl)-
propyhphenoxy)-2-methylpropanocic acid is prepared from 2-(2 3-dichloro-4-(3-
ox0-3-(5-(4-(trifluoromethoxy)phenyiithien-2-yhpropyl)phenoxy)-2-
methylpropancic acid according to general procedure G. The evaporation

residue is used "as is" for carrying out the next stage.

Compound 8Q: 2-(2,3-dichloro-4-{3-methoxy-3-(5-(4-(frifiuoromethoxy)phenyl)-
thien-2-yl)propyliphenoxy)-2-methyipropancic acid

Ci 0
Cl O o\\AOH

O

F
“Po L5

2-(2,3-Dichioro-4-(3-methoxy-3-(5-(4-(trifluoromethoxy)phenyljthien-2-yi)-
propyl)phenoxy)-2-methyipropanocic acid is prepared from 2-(2,3-dichloro-4-(3-
hydroxy-3-(5-(4-(trifiuoromethoxy)phenyl)thien-2-yiypropyhphenoxy)-2-
methylpropanoic acid using 2.1 equivalents of sodium hydride and 2.1
equivalents of iodomethane according to general procedure H.

The evaporation residue is purified by silica-gel chromatography (elution:
cyclohexane/ethyl acetate: 9/1. Silica 40-63um.). The oll isolated is dissolved in
ethanol in the presence of 2N sodium hydroxide (6 eq.). After stirring for 18
hours, the solvents are removed by evaporation under reduced pressure. The
evaporation residue is acidified using dilute solution of hydrochioric acid and is
then extracted with ethyl acetate. The organic phase is concentrated under

reduced pressure.
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2.50 0.621** 11 2.14)0.271**" 5.241.45™*11 11 | lIx EC50 0.00 3 1.32 0.04
0.96, 0.25 2.1510.491"" 1.4510.53 10x E050 0.03 2.85 0.42*"* 1.42
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"H NMR (300MHz, CDCls, & in ppm); 1.60 (s, 6H): 1.98-2.29 (m, 2H): 2.72-2.97
(m, 2H); 3.32 (s, 3H); 4.35 (1, 1H, J=6.5Hz); 6.89-6.97 (m, 2H); 7.01-7.08 (m,
1H); 7.16 (d, 1H, J=3.5Hz); 7.22 (d, 2H, J=8.6Hz): 7.59 (d, 2H, J=8.6Hz).

Mass (ES™): 563/565 (M+1).

Appearance: viscous oil.

Example 5: In vitro evaluation of the PPAR-activating properfies of the

compounds according to the invention - Method 1

Principle

The activation of the PPARs was evaluated in vifro on a line of monkey kidney
fibroblasts (COS-7) by rheasuréng the transcriptiona!l activity of chimeras
constituted of the DNA binding domain of the Gal4 transcription factor of yeast
and the ligand binding domain of the various PPARs. The compounds were
tested at doses between 10 and 100uM on the chimeras Gal4-PPAR«, v or 8,

and the corresponding EC50 values were determined.

Protocol

Cell culture

The COS-7 cells were obtained from the ATCC and were cultivated in DMEM
medium supplemented with 10% (v/v) of fetal calf serum, 100 U/mi of peniciliin
(Gibco, Paisley, UK) and 2 mM of L-glutamine (Gibco, Paisley, UK). The cells

were incubated at 37°C in a humid atmosphere containing 5% CO..

Description of the plasmids used in transfection

The plasmids Gal4(RE)_TkpGL3, pGal4-hPPARa, pGald-hPPARy, pGal4-
RPPARS and pGald-¢ are described in the literature (Raspe E et al,, 1999). The
constructs pGal4-hPPARq, pGald-hPPARy and pGal4-hPPARS were obtained by
cloning DNA fragments ampiified by PCR corresponding to the DEF domains of
the human nuclear receptors PPARo, PPARy and PPARS in the pGal4-¢ vector.

Transfection
The COS-7 cells in suspension were fransfected with 150 ng of DNA per well,
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0.29 1.681.161 111 2.5610.811- 1100x EC50 0.3 4.58 0.47:***
1.510.081* 3.85 1.06"** 4.9611.02 *"* 39 'Ix EC50 0.00 7 3.66 0.27 -
2.46'0.85*** 4.38
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with a pGal4-PPAR/Gal4(RE)_TkpGL3 ratio of 1/10, in the presence of 10% fetal
calf serum. The cells were seeded in 96-well plates (4X10* cellsiwell) and then
incubated at 37°C for 24 hours. Activation with the test compounds is carried out
for 24h at 37°C in serum-free medium. At the end of the experiment, the cells
were lysed and the luciferase aclivity was determined using the Steady-Lite™

HTS (Perkin Elmer) following the supplier's recommendations.

Results

Unexpectedly, the inventors demonstrated a significant, dose-dependent
increase in luciferase activity in the cells transfecied with the pGal4-hPPAR
plasmids and treated with the compounds according to the invention. The
experimenial data are summarized in Table 1 below, which shows the EC50
measured for each PPAR isoform, as well as the maximum percentage response
attained by each compound relative to the reference (phenofibric acid for
PPARa, rosiglitazone for PPARy and GW501516 for PPARS).

The measured activities differ depending on the compound tested, and more or
less selectivity with respect to the isoforms of PPAR was also observed among
the compounds of the invention:
- certain compounds according to the invention are selective with respect to
a subtype of PPAR,
- other compounds according to the invention are activators of two or three

subtypes simultaneously.

hPPARalpha hPPARgamma hPPARdelta
Cor&poound % max | ECs M| % max  ECso M| % max | ECsg M

2 43 0.053 11 0.086 91 0.007
4 50 0.125 38 ND 107 0.034
9 54 | 0.006 41 0.28 84 0.019
11 39 0.288 55 1.17 105 0.003
13 20 0.977 58 0.49 1 ND
15 46 0.163 32 568 88 0.253
17 5 0.228 27 0.1¢ 0 ND
19 47 0.001 27 0.18 85 0.015
21 50 0.017 83 0.08 97 0.008
23 48 0.000 49 0.40 95 0.016
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27 47 1.314 30 2.82 77 0.589
29 56 0.002 65 1.27 88 0.037
32 52 0.008 67 0.21 75 0.036
34 61 0.060 37 ND 95 0.114
36 47 0.005 683 ND 85 0.009
44 54 0.016 46 0.10 109 0.027
46 58 0.011 30 ND 105 0.018
48 49 0.000 85 0.56 86 0.006
49 48 (0.043 24 (.66 93 ($.045
6 42 (.591 78 0.03 101 0.006
65 52 0.004 73 ND 79 0.108
69 81 0.033 15 3.53 90 G.292
70 47 0.227 56 0.97 67 0.216

Table 1

Conclusion:

These results show that the compounds according to the invention bind and
activate the hPPARa, hPPARy, and/or hPPARS receptors significantly. The
activity of the compounds according fo the invention varies depending on the
chemical structure of the compound tested and according to the subtype of
PPAR investigated.

Example 6: In vitro evaluation of the PPAR-activating properties of

compounds according to the invention - Method 2

The principle, the cells and the plasmids used for example 5 were also employed
in this example. Only the application of the transfection stage is slightly different.

The details are presented below.

The adherent COS-7 celis are transfected with 40ug of DNA per 225 cm? dish,
with a pGal4-PPAR/Gald(RE)_TkpGL3 ratio of 1/10, in the presence of 10% fetal
calf serum. The cells are then detached and seeded in the absence of serum in
384-well plates (2x10* cells/well) and incubated for 4 hours at 37°C. The
compounds are then diluted in a 96-well plate and transferred to the 384-well
piate. Activation with the tfest compounds is carried cut for an additional 24h at
37°C in the presence of 1% of Ultroser™ lipid-free synthetlic serum (Biosepra).

These last 2 stages are automated using a Genesis Freedom 200™ station
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(Tecan). At the end of the experiment, the cells are lysed and the luciferase
activity is determined using the Steady-Lite™ HTS (Perkin Elmer) following the

supplier's recommendations.

Results

Unexpectedly, the inventors demonstrated a significant, dose-dependent
increase in luciferase activity in the cells transfected with the pGald-hPPAR
plasmids and treated with the compounds according to the invention. The
aexperimental data are summarized in Table 2 below, which shows the EC50
measured for each PPAR isoform, as well as the maximum percentage response
attained by each compound relafive to the reference (phenofibric acid for
PPAR, rosiglitazone for PPARy and GW501516 for PPARGS).

The measured activities differ depending on the compound tested, and more or
iess selectivity with respect to the PPAR isoforms is also observed among the
compounds of the invention:
- cerfain compounds according to the invention are selective with respect o
a subtype of PPAR,
- other compounds according to the invention are activators of two or three

subtypes simultaneously.

hPPARalpha hPPARgamma hPPARdelta
Corﬁpocf““d % max | ECso,M | % max | ECsouM | % max | ECs M
6 41 7.6 55 411 92 .53
7 20 546 40 1.70 g2 0.03
25 55 1.68 27 36.47 75 7.45
30 51 0.05 45 3.93 80 153
38 44 0.20 37 184 89 | 0014
38 40 0.32 39 0.81 94 0.009
39 36 1.01 52 0.55 90 0.006
40 35 0.59 32 0.99 78.29 | 0.005
41 49 0.61 36 1.49 76 0.01
42 28 2.00 47 0.89 82.12 0.26
50 38 0.26 32 0.27 78 0.05
52 53 0.21 57 1.02 104 6.05
54 43 0.15 62 0.86 107 0.07
55 25 280 > ND 34 | 471
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57 44 1.00 38 1.52 88 .35
59 47 0.00 57 0.23 107 0.03
83 48 4.21 44 7.91 g7 0.18
74 45 0.01 37 4.82 75 t (.36
72 59 0.27 70 0.186 87 ND
Tabie 2

Conclusion:

These results show that the compounds according to the invention bind and
activate the hPPARa, hPPARy, and/or hPPARS receptors significantly. The
activity of the compounds according to the invention varies depending on the
chemical structure of the compound tested and according to the subtype of
PPAR investigated.

Example 7: Ip vifro evaluation of the PPARS-activating properiies of the

compounds according to the invention bv measuring the expression of

target genes of PPARS in murine mvocyies

Principle

The stimulating effects of the compounds according to the invention on lipid and
carbohydraie metabolism and on energy expenditure were evaluated by
measuring the expression of pyruvate dehydrogenase kinase 4 (PDK4), carnitine
palmitoyltransferase 1b (CPT1b), uncoupling protein 2 (UCP2) and uncoupling
protein 3 (UCP3) by murine myocyles treated with the compounds according to
the invention for 24 hours. It is established that regulation of the expression of
these genes is directly controlled by PPARS in this cell type. The more the
expression of the genes is increased, the greater the stimulating action of the

compound according to the invention on metabolism in the muscle cells.

Protocol

Differentiation of the C2C12 cells to myocvies

Cells from the murine cell iine C2C12 (obtained from ECACC) are cultivated in
DMEM medium (Gibco, 41965-039) with addition of 1% L-glutamine (Gibco;
25030), 1% of penicillin/streptomycin (VWR,; BWSTL0022/100) and 10%
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decomplemented fetal calf serum (FCS. Gibco; 10270-108).

The cells are seeded on 24-well plates at a density of 50.10° cells/well. At
confluence, the medium is replaced with a differentiating medium (basal medium
with addition of 2% of horse serum (Gibco; 26050-088)), then incubated at 37°C

and 5% CO, for 4 days in order fo differentiate them to myocytes.

1reatment

After 5 days of differentiation, the cells are put in a deprivation medium (basal
medium without serum) for 6 hours. The celis are then treated with the
compounds according to the invention in the deprivation medium. Compounds 2,
4,7, 11, 39, 40, 46, 49 and 72 were in dose effect, corresponding to 1x, 10x and
100x their EC50 PPARS. The compounds according to the invention were
dissolved in dimethylsulfoxide (DMSO, Sigma; 25879). The cells were treated for
24h at 37°C, 5% CO;. The effect of the compounds according o the invention

was compared with the effect of DMSO alone.

Extraction of the RNAs, reverse transcription and guaniitative PCR

After treatment, the total RNA is extracted from the cells using the NucleoSpin®
96 RNA kit (Macherey Nagel, Hoerdt, France) following the manufacturer's

insiructions.

tug of total RNA (quantified based on the UV spectrophotometer reading) was
then reverse-transcribed to complementary DNA by reaction for 1 hour at 37°C in
a total volume of 30pl containing buffer 1X (Invitrogen), 1.5 mM of DTT, 0.18 mM
of dNTPs (Promega), 200ng of pdN6 (Amersham), 30U of RNase inhibitor
(Promega) and 1ul of MMLV-RT (Invitrogen).

The quantitative PCR experiments were carried out using the MyiQ Single-Color
Real-Time PCR Detection System (Biorad, Marnes-la-Coquette, France) and
were performed using the iQ SYBR Green Supermix kit following the supplier's
recommendations, in 96-well plates, on 5yl of diluted reverse-transcription
reaction mixtures with a hybridization temperature of 60°C. Primer pairs specific
to the PDK4, CPT1b, UCPZ2 and UCP3 genes under investigation were used:
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o mPDK4: sense primer. 5-TACTCCACTGCTCCAACACCTG-3 (SEQ ID
Ne.11) and antisense primer 5-GTTCTTCGGTICCCTGCTTG-3 (SEQ
1D No.12)

o mMCPT1b: sense primer H-GGACTGAGACTGTGCEGTTCCTG-3 (SEQ
ID No.7) and antisense primer. 5-AGTGCTTGGCGGATGTGGTT-3
(SEQ ID No.8)

s mUCP2: sense primer: 5-GTCGGAGATACCAGAGCACTGTCG-3' (SEQ
ID Neo.13) and antisense primer: 5-CACATCAACAGGGGAGGCGA-S
(SEQ ID No.14)

« mUCP3: sense primer. 5-GCACCGCCAGATGAGTTTTG-3 (8EQ ID
No.15) and antisense primer. 5-GACGCTGGAGTGGTCCGCTC-3
(SEQ ID No.18)

The amount of fluorescence emitted is directly proportional to the amount of
complementary DNA present at the sfart of the reaction and amplified during
PCR. For each target investigated, a range is produced by successive dilutions
of a pool constituted of a few microliters of various reverse-transcription reaction
mixtures. The relative expression levels of each iarget are thus determined using
the efficacy curves obtained with the points in the range.

The levels of expression of the genes of inferest were then normalized relative to
the leve! of expression of the reference gene 36B4 (whose specific primers are:
sense primer: 5-CATGCTCAACATCTCCCCCTTCTCC-3 (SEQ ID No.18) and
antisense primer: 5-GGGAAGGTGTAATCCGTCTCCACAG-3' (SEQ 1D No.20)).
The induction factor, i.e. the ratio of the relative signal {induced by the compound
according to the invention) to the mean of the relative values of the control
group, was then calculated. The higher this factor, the greater the activating
character of the compounds according to the invention with respect to gene
expression. The final result is represented as the mean of the induction values in

each experimental group.

Results
The inventors also demonstrated, on murine myocytes in vifro, that compounds
2,4, 7, 11, 38, 40, 46, 48, 63 and 72 possess stimulating effects on the
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expression of genes invoilved in carbohydrate and lipid metabolism and in
thermoregulation. The resulis obtained are presented in Table 3 below. These
resuits show that the compounds according to the invention, starting from 1x
EC50 PPARS, induce a significant, dose-dependent increase in expression of
FDK4, CPT1b, UCPZ and UCP3 in the myocytes.

PDK4 CPT1b ucp2 UCP3
Cpd; Dose (M} | Induction | SD |+Testlinduction) 3D |+Testlinduction] SD I--Testlinduction| SD [£Test
0.60
1x EC50 | & 1.62  |0.24] .. 1.81 |0.40] 346 |0.34) .. 420 043 ...
0%
2 EC50 0.06 211 002 s 1.665 0.91 3.88 047 . 482 11.31 L.
100x
ECAQ 0.6 239 041 L. 2.97 082 .. 487 11.34] ... 6.95 {1.82] ..
1% EC50 0.02 219 |0.08; = 1.78  [0.34] = 2.79 ]0.27] 245 |0.25] =
10x
4 |ECED 0.2 235 013 e 1.93 |8.27] . 241 1013] e 234 038 ..
100x
=050 2 2143 1011 1.98 10.38 ... 282 1022 . 2.37 1038 ..
1x EC50 10.01 345 1041 = 1.71 10.34] = 341 |1.18] 4.30  0.32] **
10%
7 EC50 041 530 0.6 214 10471 = 3.95 1088 500 1132 =
100x
EC50 1 514  J0.57] = 250 082! 214 18.27] 5.24 (1,45 *
0.00
IXECBD | 2 1.32 004 0.98 10,25 215 [0.49] = 145 1053
10x
1 ECs0 1003 285  |0.42] 1.42 10.29 1.68 11.18 2,55 j0.81] *
100x
ECE0 103 458 047 1561 D08 - 3.85 11.08 496 |1.02] =
0.00
1x EC5C : 7 366 027 = 248 i0.85] * 4.35 10.75] *** 3.39 i0.82] ™=
39 10x
EC50 0.07 6.22 |0.63 * 218 10.39 456 [2.07] ** 3.85 1087 *
100x
ECs0 0.7 517  [0.50] ** 3.81 [0.21] * 563 11.28 5.24 |0.63]
0.00
IXECB0 | 6 3.79 0141 1.84 055 ™ 486 10.38 * 412 1041 =
40 10x
ECB0  |0.08 4.05 042 213 1i0.31 347 1731w 2.97 1074 =~
100x
EC50 8 388 |0.81 1.81 077 = 288 1180 * 2.72 10.39] ==
1x BEC50 10.01 1.81 [0.04) wo 2.03 [0.36] & 327 0.84] wo- 338 |0.82 we
10x i
46 ECs0 0.1 2688 0.2 263 |0.59 e 537 1082 .. 560 |0.36] ..
100x
£C50 1 287 021 L. 291|040 ... 4.58 |0.34, ... 561 [1.83 ...
0.00
X ECED | 6 0.84 0.08 1.32 042 1,13 0.8 1.42 1008 .,
ag 1% lhos
EC50 ) 1.01  10.04 1.95 0.39] ** 2.04 0.33 * 1.82 0.53 =
100x 06
EC50 ) 1.78  |0.18 = 217 10.801 464 1018 3.83 |1.19] =
82 |1x FC50 10.06 1.86 0. 14] o 1.84 |[0.65] »* 3.38  [0.41] #= 460 10.29) o=
10x
EC50 0.60 204 021 . 2.04 10.32] .. 4.44 1047 .. 5.44 D.43§ -
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100 s | 283 [0.86 261 |0.63 423 1044 552 11.45
EC5O . . - e - - e - . ek - . ke
1xEC50 0.01| 401 1030 * | 224 1025 = | 308 1087 * | 317 068 =
10x%
72 [EC50 01 | 505 |0200 | 298 |o43] = | 425 |og7 == | 370 |o73 =
100x
EC50 I 564 1052 | 367 loeal = | 431 |[110 = | 448 loo25
Table 3
Conclusion

Unexpectedly, the experimental data presented show that the compounds
according to the invention have a metabolic action in murine myocytes by

activation of PPARS.

Example 8. In vivo evaluation in the E2/E2 mouse, of the antilipemic and

HDL-cholesterol synthesis sftimulating properiies of the compounds

according to the invention by lipid assavs and measurement of the

expression of genes involved in lipid and carbohvdrate metabolism and

enerayv dissipation

Principle

The antilipemic and HDL-cholesterol synthesis stimulating properties of the
compounds according to the invention were evaluated in vivo by assay of the
plasma lipids, analysis of the distribution of cholesterol and of triglycerides in the
various plasma lipoprotein fractions and measurement of the expression of the
target genes of the PPARs in the liver and skeietal muscle after treatment of

dyslipidemic E2/E2 mice with compound 2.

The murine model used is the ApoE2/E2 type mouse, a transgenic mouse for the
E2 isoform of human apolipoprotein E (Suliivan PM et al,, 18988). in humans, this
apolipoprotein, a constituent of the low and very low density lipoproteins (LDL-
VLDL), occurs in three isoforms E2, E3 and £4. The E2 form has a mutation on
an amino acid in position 158, which greatly weakens the affinity of this protein
for the LDL receptor. The clearance of the VLDLs is accordingly almost zero.
There is then accumulation of low-density lipoproteins and mixed hyperlipidemia

called type Hl (high cholesterol and triglycerides).
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PPARa regulates the expression of genes involved in the transport of lipids
{apolipoproteins such as Apo Al, Apo All and Apo Cill, membrane transporters
such as FAT) or the catabolism of lipids (ACOX1, CPT-l or CPT-ll, enzymes of
the p—oxidation of fatly acids). Treatment with PPARc activators is therefore
translated, in humans and in rodents, into a decrease in the circulating levels of
trigiycerides and of free fafty acids. Measurement of the plasma lipids and free
fatly acids after treatment with the compounds according to the invention is
therefore an indicator of the agonistic character of the PPARs and therefore of
the antiiipemic character of the compounds according to the invention.

The PPARa agonistic properties of the molecules according to the invention
previousiy measured in vifro must be reflected at the hepatic ievel in a
modulation of the expression of the target genes directly under the control of the
PPARa receptor. The genes that were investigated in this experiment are the
genes coding for PDK4 (pyruvate dehydrogenase kinase isoform 4, enzyme of
carbohydrate metabolism), for AcoXt (the AcoX1 present in the mouse
corresponds to the gene of ACO in humans (acy! co-enzyme A oxidase, a key
enzyme in the mechanism of the p-oxidation of fatty acids)) and for Apo CIl (an

apolipoprotein involved in lipid metabolism).

Treatment with PPARGS activators is reflected, in humans and in rodents, in an
increase in plasma HDL-cholesterol level.

Analysis of the distribution of cholesterol after treatment with the compounds
according to the invention can therefore demonsiraie the HDL-cholesterol
synthesis stimulating character of the compounds according to the invention.

The PPARS agonistic properties of the molecules according to the invention
previously measured in vitro should aiso be reflected, at the level of the skeletal
muscle, in overexpression of the target genes directly under the control of the
PPARS receptor. The genes that were investigated in this experiment are the
genes coding for PDK4 (pyruvate dehydrogenase kinase isoform 4, enzyme of
carbohydrate metabolism) and UCP2 (uncoupling protein 2, mitochondrial
fransporter involved in thermoregulation).

Measurement of the transcriptional activity of the target genes of the PPARs

after treatment with the compounds according to the invention is therefore aiso
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4.250.971** 3.79 0.73 100x EC50 1 5.640.521 *** 3.67 0.64 4.31 0""*
4.48 0 .25 ** Table 3 Conclusion Unexpectedly, the experimental data
presented show that the compounds according to the invention have a
metabolic action in murine myocytes by, Sgctivation of PPAR8. Example 8:
In vivo evaluation in the E21E2 mouse, of the antilipemic and

aﬁ'xDi%Zﬁ:uggltce)’?’t%r'PI’tﬁgngﬁnetﬁig%esrtt'wri%ulé‘ﬁ'anr%gt%?rp %[ftl?ﬁeogg%ggm%)suré%%ording to the

invention.

Protocel

Treatmeni of the animals

Apo E2/EZ transgenic mice were kept under a cycle of light and darkness of
12/12 hours at a constant temperature of 20 + 3°C. After acclimation for one
week, the mice were weighed and put into groups of 6 animals selected so that
the distribution of their body weights and of their plasma lipid levels determined
for the first time before the experiment are uniform. The test compounds were
suspended in carboxymethyicellulose (Sigma C4888) and administered by
intragastric force feeding, at a rate of once per day for 13 days at the chosen
dose. The animals had free access to water and to food (standard diet). At the
end of the experiment, the animals were anesthetized after fasting for 4 hours, a
blood sample was taken using anticoaguiant (EDTA}, then the mice were
weighed and euthanased. The plasma was separated by centrifugation at 3000
rev/imin for 20 minutes, and the samples were stored at +4°C.

Samples of liver and of skeletal muscie fissue were taken and frozen

immediately in liguid nitrogen and then stored at -80°C for later analyses.

Analvsis of the distribution of cholesterol in the plasma lipoprotein fractions

The various lipid fractions (VLDL, LDL, HDL) of the plasma were separated by
gel filtration chromatography. The concentrations of cholesterol and of
triglycerides were then measured in each fraction by enzyme assays

(bioMérieux-Lyon-France) foliowing the supplier's recommendations.

Measurement of plasma total cholestero!

The plasma concentrations of total cholesterol were measured by enzyme

assays (bioMérieux-Lyon-France) following the supplier's recommendations.

Measurement of HDL-cholestero|

The low-density lipoproteins (VLDL and LDL) were precipitated with
phosphotungstate. The precipitate was removed by cenirifugation. The HDL-
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according to the invention by lipid assays and measurement of the 10
expression of genes involved in lipid and carbohydrate metabolism and
energy dissipation Principle The antilipemic and HDL-cholesterol
synthesis stimulating properties of the 15 compounds according to the
invention were evaluated in vivo by ass f the plasma lipids, analysis of
Hgigl tnb tion of ¢ olesLﬁ]. rol and of tr cerldes in th%ﬁ 4 K) plasma
?lpopro ein fl%giisor{\s ahd gas%ﬂ%%eﬁ the %%(p%%asn e tﬁ'@‘@’me assays
(geridénad uhe_PEARsaincineftiliewanyl ibketetab hau'scle aftarriseataiiel
dyslipidemic E2/E2 mice with compound 2. 20 The murine model used is
the ApoE2/E2 type mouse, a transgenic mouse for the E2 isoform of
AumhansapolipopretgireEs{SulbvaruBMikttiak, RI9BYH humans, this
poll rotein, a constituent of the low and very low density lipoproteins
tzréégft%ﬁ—occurs in three isoforms E2, E3 and E4. The E2 form has a
Thatatien BN25wasamitecieid fropositgmiEsas vihithegreathgweakisnsiteSpin® 96
ity of this protein. f DL, receptor. The clearance oft e VLDLs
ac&rﬁﬁgl@%&%ﬁe erocl)(g e’?el% %Sr? ac%umu tlc?r?ﬁnqvf'ovg denst manu?acturer 5
Hiptprdkeies and mixed hyperlipidemia called type Il (high cholesterol and
!zg%?glr%egzé 123 PPARa regulates the expression of genes involved in
f lipids (apolipoproteins such as Apo Al, Apo All and Apo
Lo fa‘iehfﬁ?*ﬁ%a%nspbﬁei&t@@waﬁﬁ@(ﬁ@ntﬂhﬁ caisibolisemotiipidteletal muscle
z de t| n.of fatty acids
L‘%ﬁﬁé}rﬁi@n?\{ﬂﬁ%&A Tbagfs/at—grr% I ther ?ore g%ﬂ !E o nﬁ'ﬁjmﬁ%nﬁadumrs
N$iodEniss into a decrease in the circulating levels of trlglycerldes and of
free fatty acids. Measurement of the plasma lipids and free fatty acids
after treatment with the compounds according to the invention is therefore
Tag intliched Fo¥ fhécagonitad biyesperrapthtorRiRsversl heneforerebthrmnscribed

@@\@@% gfé@@&!r%gs%%{qggw 1?8&?'3% «fEeH‘ {H{aﬁvég%'é%f 3001

agonisti e molecules accor ing {o t e invention
OovelABUIRY PrEas Urdd inwittgenstlbe mdiectddTat thel Bepitiolellel isa(Promega),

I of tar: S. ontral
R o VR B oG 2R 11 o
Nipafimént avére@egenes coding for PDK4 (pyruvate dehydrogenase

kinase isoform 4, enzyme of 15 carbohydrate metabolism), for AcoX1 (the
AcoX1 present in the mouse corresponds to the gene of AGO in humans

T(@féﬂWﬁ&fwﬁe%&m@ﬁ@@éﬁﬁém&@r@iﬁiﬂﬁé@ﬁé@lﬁéﬂsﬂf\@hﬁh@ Single-Color
@égﬁ*ﬁﬁ'@”ﬁéﬁ@t%@l@gﬁ»ﬂa@%é‘%ﬁ Sk @nﬁﬂgm@gﬂém@éé@é@}i’%ﬁ?\w) and

lipid metabolism). 20Treatment with PAR6 activators Is
rimaesianaad rdanadhia £ PERBsSiBgaShReHDK-sHdidimisddhel. supplier's

rSaadysis pidhsistibutian gl cholasterol aftgy freatmeWIthdDE se  transcription

compounds according to the invention can therefore demonstrate the
reAstichBledteip Mg dsisridigaliatrg EraradtsediitAe Conpsoatsairs specific to

ﬂ%wmg A LHe inNBBEIN- v e PP ARE émév%mggﬁéw&}% used:

molecules according to the invention previously measured in vitro should

alse benEHRitEds e sige NEvRE b f thd AkelEIRIAMMUECIETin GAéYeRSiesEioB of SEQ ID
the targes aaneslrerihcLnderdhm ol obe PEABR FeRepibdPPe 5 (sEQ
genes that were investigated in this experiment are the genes coding for

PDK4 (B Naté)dehydrogenase kinase isoform 4, enzyme of

b d
30carbRNNEre mElBRAI AN b)G ﬁmoreg%@%ﬁﬁ% #ehcaTa 3 (SEQ 1D

mitochondrial transporter in ation easurement o
the traf¥erfptiongl activryes thentegdl geres ds TP PRI HieBieattet (SEQ
with th@[ygmggunds according to the invention is therefore also 124

» mApoCill: sense primer. 5-CTCTTGGCTCTCCTGGCATC-3' (SEQ 1D
No.5) and antisense primer 5-GCATCCTGGACCGTCTTGGA-3' (SEQ
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an indicator of the antilipemic character of the compounds according to
the invention. Protocol 5 Treatment of the animals Apo E2/E2 transgenic
mice were kept under a cycle of light and darkness of 12/12 hours at a
constant temperature of 20 3C. After a(i%lgnation for one week, the mice
were weighed and put into groups of 6 afnimals selected so that the

distribuiﬁm%f(gweir body weights and of their plasma lipid levels
determined Por the first time before the experiment are uniform. The

test ecompdGids wenesusipenddd-BTAMGGR/YBRTADEMISE(BIGTETCG-3" (SEQ -

04888) dministered by intragastric for % te of ,
per dy Tor & 0H) ST ir & RGN dOBE e arma el Had Her GEiEee g eCoA-2
water affeQ fdodi{staridard diet). At the end of the experiment, the

animals were anesthetized after fasting for 4 hours, a 15 blood sample

was taken using anticoagulant (EDTA), then the mice were weighed and
leutbathasexhcEhdipasia Wasuse pandteskbietanmifugalionisd 3900thev/mimount  of
or. 20 minutes, and the samples were stored.at +4C. Samples of liver and
e R B AR e AR, S Bementary
inkrd gere savd therdtstortalabi8E fardatemanaly ses2ifiskhalysiscoftB&. For each

[stributi f cholesterqg| in.the plasma lipgprotein fractions The,variou
B Sty P e e SR RS pool
diltratinnechwmdmgrapby!itds cineentatinseofehaesteipliandszfction mixtures.

lalyceri re then measyred in each fraction nzyme assays ,
gg%b%?%gﬁgu%g?%gég ré?%éielf%lIgwiﬁ%%%et%é)%l)igr% r%eqc%grndr%é%ag{ﬁoen%. using the
Nfeamyremeas aflpkisarvh wotaltbeglestésoh TFeerplagea concentrations of

I ster 8 yIne S , ,
RS MBS DTS BETOE SRR vere ten gomaigsd. in the
hpatiarsesst otlabieclinldsteleveTld levprrssiy lipbheterfe@AdeLgamk 36B4

(ke pregbigiec i ghggptounase The BRI Mfer 5.
@&Eéiﬁé‘i@mmﬁﬁtﬁi@@ﬁg @6@@%&’56‘&?@@@%&@%&%%@@ primer:
ol T e BSOS e
Fratpirini stlivdingsiag driiNadledSpilaypbeRsRIds tMache by Mefgegnce gene
faeerdt, fyange) following e manyiggtucer's ingliuctiong, o primer: 5'-
CGGACACGGACAGGATTGACAG-3' (SEQ ID No.21) and antisense primer. 5'-
AATCTCGGGTGGCTGAACGC-3' (SEQ 1D No.22).

The induction factor, i.e. the ratic of the relative signal (induced by the compound
according to the invention} to the mean of the relative values of the control
group, was then calcuiated for each sample. The higher this factor, the greater
the gene expression activating character of the compound. The final result is

represented as the mean of the induction values in each experimental group.
Resulis

Fig. 1-1 compares the plasma fotal cholesterol level after 7 and 13 days of
treatment with compound 2 at 50 mpk against the levels obtained with control
animals. Unexpectedly, plasma total cholesterol levels were lowered significantly

by the treatment starting from 7 days.
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Skeletal tissue 10The total RNA was extracted from fragments of

gastrocnemius skeletal muscle using the RNeasy Fibrous Tissue kit

(Qiagen) following the manufacturer's instructions. 1pg of total RNA

(quantified by spectrophotometry) was t reverse-transcribed 15 to
complementary DNA by reaction for 1 hour at 37C in a total volume of

30p1 containing buffer 1X (Invitrogen), 1.5 mM of DTT, 0.18 mM of dNTPs
(Prornega), 200ng of pdN6 (Amersham), 30U of RNase inhibitor
KRrorhegapanuhisel ofdVIMBMRT HiDLitcogeric20T hevgbaritiativesdACRI 3 days of

experiments,were carried qut using the MyiQ Single-Color Real-Time PCR

B Wl B R S e ik ge! e Il Phayee wieh control

perfeimed usmgpHuadyS Y BRGneen Slperhickitiallowing:the supplieiscreased
] ndations,.in 96-well plates, on 5 f diluted reverse

%%ﬁé@r%%%@e%ﬁﬁigﬁ %r& unr%eg\%vaf hirétgr?ﬁr/%?ﬂgl}zgﬁgﬁ'temperature of 60C.

Primer pairs specific to 25the PDK4, AcoX1, ApoClll and UCP2 genes

e B B 0 R B ey lasmg iroprotein

fpantions G MRCEICC GTTE COTEET DGHREBEQID INoIER): mCoXiound 2 at

rimer. 5- TT AGGTG-3' (SEQ,ID 30N0.3) an
B e i et SR ARG TRt et b tne
treApoeHl vatnserpimend 2-.CIRTTGEET GT @ OIDEGTATOBKSAR Hko observe
i r “GCAT CCGTCT A-3' (SE :
Af;@ﬁ@%%@}%’%%%%’ L@ﬁiae%gﬁam reér\:’&g -gg; E@L gnd GLBE%y ﬂ?’]e %regtment with
BIETOGGAGATATEAGAGCACTE TEEL3(SEQ ID No.13) and
antisense primer: 5'-CACATCAACAGGGGAGGCGA-3' (SEQ ID No.14) In
both cases (hepatic tissue and skeletal muscle tissue), the amount of
Higoredceraseainittet distlidtiyrped gogivreiidethe dmovmiofs plasma lipoprotein
p n t r iQn lifi
B Ao Cefhpoun 2
Hloeplssiveakinaiadiyf thpdevebaddristitotsidies oiesentitnditerd\dbvaratisowered
- int i ixt . relative.e SSIQNR: | s of
T S S e D B
the points in the range. The levels of expression of the genes of interest

ARl dRes: [@gﬁ@%@%é@g&?@wgﬁ%ﬁﬂ@ﬁvs [efatbeero the level of

expression of the reference gene 3415 (Whose specific primers are:

Tdemdavsriviess: 8ISTAFCOTERATATCHTET CeCIFCTTIPeU(BEording to the

sm%&%ﬁrgq@%?m%@”Wﬁé‘%@é@&%ﬂé\ggp L&Y %Cﬁﬁz}%ésk The
an u e

(SEQ ID No0.20)), and in the skeletal muscle tissué relative to the level o

resplissBicsonigR itfeighct-§dpeT18S Mot b sesimopnmhérsagiainsiried at 50

RERNGEr 51 2 HERCRCAGESALRE CAGIGACAGRHREQIQNA2LL and hepatic
antisense prime 5'- AATCTCGGGTGGCTGAACGC-3' (SEQ ID No.22).
expression of the genes coding for PDK4 (Fig. 1-5), for AcoX1 (Fig. 1-6), a

decrease in hepatic expression of the gene coding for ApoClll (Fig. 1-7) as well
as a significant increase of the genes coding for PDK4 (Fig. 1-8) and UCP2 (Fig.
1-9) in the skeletal muscle. These genes code for enzymes involved in lipid and
carbohydrate metabolism as well as energy dissipation and the fact that their
expression is modulated by the compounds according fo the invention reinforces
the notion that these compounds are of major importance within the sphere of

metabolic pathologies.

Conciusion
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The induction factor, i.e. the ratio of the relative signal (induced by the
compound according to the invention) to the mean of the relative values of
the control group, was then calculated for each sample. The higher this
factor, the greater 25the gene expressiq gctivating character of the
compound. The final result is represented as the mean of the induction

lues in each experimental group. Results 30Fig. 1-1 compayes the ..
R DGR SR AR Ay, Rt o orcing (o the
iogaTdound Zrat5mpk dgairketheyfdieksohibihiel wittotestratlanimglshaving an

ted| lasma total cholesterol levels were lowered significantl
St N Sorkib an G R N e s I
IHDechioles)erdl tevelvaiter thand i3-daysrafireddhse npseith icempating2 Hiat the
inst the,leyels ohtained with control .animals. Unexpectedly,
R B o A e AR R e (SEREEEN of genes
regataiedt kyahimgftorativdaystHEid? RARerdsentsthe fdistimtrorofnvoived in lipid
I ' i I lipoprotein fractions of the E21E2 mice,
B R R R R Trenpectoy,
the plasma HDL-cholesterol level was increased by the 10 treatment with

g : i i 5@ N cifigs

distribettion.of rigl [ In the various plasma lipoprotein 15 fractions of
13 YN b pop
qg?irgin ICE, g ﬁqtreated for 13 days with compound 2 at 50
mpk. Unexpectedly, the level of triglycerides present in the VLDL was
@wfzr%qeby the treatment with compound 2, administered at a dose of 50
mpk. Analysis of gene expression by quantitative RT-PCR 20The

incenise aitoepistrataibinivivtenest #elosmpbentissacvaldatgdanheavo in the

i i e rs of I f.tar ePR

S S T PSR TR BT 7 ¥ 1 Rnd of the
(ERptRSibrétbatslingki et cagt compEMhidds invadestackignificaasuring the
) ' henali ) A _ ) ] G, 1:5). for

R T g e O, Sl of free
TedbvAsad@Il (Fig. 1-7) as well as a significant increase of the genes coding

for PDK4 (Fig. 1-8) and UCP2 (Fig. 1-9) in the skeletal muscle. These

genes code for enzymes involved in lipid and carbohydrate metabolism as

e asemergipdidsgnitivenamdtthE PfdRthac ivetoex s osdientaimodulateds and in

Audhecompennds accardinadpdnenveniian iglhfprges Sothe notion that

ese compounds are of major importance wi e sphere of metabolic
pathologies.

=

The PPARS agonistic properties of the molecules according to the invention
previously measured in vitro should be reflected at the level of the skeletal
muscle in an overexpression of the target genes directly under the control of the
PPARS receptor. the genes that were investigated in this experiment are the
genes coding for UCP2 (uncoupling protein 2, mitochondrial transporter involved
in thermoregulation) and PDK4 (pyruvate dehydrogenase kinase isoform 4,
enzyme of carbohydrate metabolism).

Measurement of the transcriptional activity of the target genes of the PPARs
after treatment with the compounds according to the invention is therefore also
an indicator of the antilipemic character of the compounds according to the

invention.
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Conclusion 128 The experimental data presented show that the
compounds according to the invention stimulate in vivo the synthesis of
HDL-cholesterol while having an antilipemic effect (lowering of the plasma
levels of cholesterol and of trlglycerldes} Igloreover the experimental data
presented show that the 5 compounds agcordlng to the invention
modulate the expression of genes regulated by the activation of the
PPARs that code for enzymes involved in lipid and carbohydrate
Hnetabolism and in the dissipation of energy. Example 9: In viva

the C578I6 mouse, of the antilipemic and 10 HDL

rvaltj at|0{1 t‘rth arimals S : .
—chaes?em?syn%'res ulating properties of the compounds according
HerthdanUéntitii Prireciplerd Heeeffemtdtcempaimd?, l@immistedaﬂtﬁtasesef 12/12

effect, s evaluate n VIVO | the 1 5 se aft r 14 da
S ol B PR Tas frt e (Rn ahe T o Tabane week. the
ratctectvméra)mmgmhz mdvetutatmob)g roepsutinptheniiasinasleiets:df tatathat the

g eroI ﬁ?{ steroli f tri rldesljand of free fae%/ |ds 20Itf total
é Y& Hat u%at Yw"t’ﬁﬁ R HRAURIE FYREmaRg ©f fota
chndeisteotlettsemmdmein dreadesin r}ﬁaseme tﬁ@h@@t@@rpe&wﬁﬁﬁhe uniform. The

PPAR ic erties of th molecules ac othe venti

L e S S ety R P o iR Srap®) andl

Mem lay oNergxpiessSoroe e lagget genels difestiyaupderdtne for 14 days
trol,of the PPAR rece tor: th es that were investigated.in this

S R e Rl TR s M T el 35 0% (standiare

cheitpchbtideia ichn$ fbhetenipealvechin the ranonegjal st andsﬂﬁﬁﬁéed after fasting

yruyate deﬁzgﬁ) gnase Ki nase isoform 4 enzyme of sarl r?/ié?ﬁ
f(rgrtpet&a gﬁ‘éfrsn) Castrement of ﬁre%%&ﬁséjﬁb'%%naﬁ F arg then the
rgieresvodithe REARsdftantieatmtraneitkdhe Ebmp@m@aacomaﬁngs&pmated by
i h aIso an indi roft antrl mlc chara ter of the
gﬁr&ﬁ% a %r%a(%({:g‘;rgﬁ% {6 the'?nv%n?léoen F%%S’ro? coltq‘eea?m orthe” stored at
%ﬁ(ﬁnals Female C57BI6 mice were kept under a cycle of light and
NESSTcleliktar I julcle SLRLRIANLISTRRIAP f20  36ridtirely in liquid
Scclimation Tor one wee e mice were welgh nto groups 0
réinfrpals aedetited smmatahemsﬁrbmmiah@ofahainy Werght of their
plasma lipid levels and of total cholesterol determined for the first time
before the experlment |s unlform The test compounds were suspended in

!%5%95‘%1 858@%6%‘?%”}9 tSEa% E?rt&&ét%'?&?a%%f 8‘?‘%: ;8;? Sgi‘%:‘?jﬁt asyred by

osen ose animals had free access to wate
ediey) At th@smt/sf thd BgpéeinsentLieranimades werd cimsgtngtizethafter supplier's.
LLs. A blood sample was taken using anticoagulant
%%DTA en the mice were weighed and euthanased. The plasma was
separated by 15centrifugation at 3000 rev/min for 20 minutes, and the

NPAIRIES eSO Bl olestero
Low-density lipoproteins (VLDL and LDL) were precipitated with

phosphotungstate. The precipitate was removed by centrifugation. The HDL-
cholesterol present in the supernatant was quantified by enzyme assays

{bioMerieux-Lyon-France) following the supplier's recommendations.

Measurement of plasma free fatty acids

Plasma concenirations of free fatty acids were measured by enzyme assays

(WACO chemicals) following the supplier's recommendations.
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+4C. Samples of skeletal muscle tissue were taken and frozen
immediately in liquid nitrogen and then stored at -80C for later analyses.
20Measurement of plasma total cholesterol and triglycerides Plasma
concentrations of total cholesterol and of triglycerides were measured by
enzyme assays (bioMerieux-Lyon-Fran é’) ollowing the supplier's
recommendations. 25 Measurement of HDL-cholesterol Low-density
lipoproteins(VLDL andLDL) were precipitated with phosphotungstate. The

predpitatd wasy emonadiby cenylifantione TRE-HDECholesterol present in

the super a%a V\éas guantified by enzyme assays

(bioMéf%?lg—ﬁggﬁ—ﬁ%- =France) following the supplier's recommendations. 30

Tédaetantzob piasnal fleefdtypacids s Ringasticoneenuiatinsabietiscle using
atty acids were measured by enzyme CO chemi als)

L IO\;E%%s e su é?% recomm ncﬁhio%% %?é\/xpf P%‘%ﬁg H@ manufacturer's

iexpredgion.by quantltatlve RT-PCR Skeletal tissue  Total RNA was

extracted from fragments of gastrocnemius skeletal muscle using 5the

RNeasy(r) Fibrous Tissue kit (Qiagen) following the manufacturer's
ipstroicticias Rpofofometait RBA (o tastifiedionthiecdasicobiiestometer reading) was

ectrophotometer rea i )Was hen rever scr 0 o -
RS RIORY 16 o AT B M B 80 8T JoHe B37°C
2B0pa! caritammenyf l&ﬁ)fpfébm@nv@dgem;ﬂs v iobear), 0. 58 mMModTaINIT RS 18 mivi

%ﬁ%&gg OOn ﬂ?\%}g’ﬁT% ﬁg%mé %ﬁgﬁ%&ﬁ@g@m{ RNase inhibitor

(&pm&geh%ﬁaiaﬁmmﬂﬂi@mg\tmwg Single-Color 15 Real-Time
PCR Detection System (Biorad, Marnes-la-Coquette, France) and were
performed using the iQ SYBR Green Supermix kit following the suppliers
Qecorimaidrel H0hS, éﬁg&ﬁimﬂhtﬂaﬁe@rmm@p@df diltitedingyvdree MyiQ Single-Color
Aguseiiplopesacian mpdyre wiiha hbrdization remperatuee BL80G: 2nce) and

rimer pairs specitl e ge s under iInvéstiga IOR Wers Us
VEO® PB Kdsense gngndre ST AT BBCACES SD@@"A#&C%&CEWM@S‘EE@ $Dpplier's

r%:%@@%gﬁ&%ﬁ“?ﬁ RIMAL e é':fgte TERCS)! GGl e TR <S5 Reription

2:sense prim
r&@%@@ﬂ@ﬁﬂﬂ@@ﬁi@b@ﬂmm@WQ&MW@N}F@I& pairs specific to

tﬁé‘m ngg(‘arin%%%ﬁgr§®é%ﬁgg§§GAGGCGA-3' 25(SEQ ID No.14)
e mPDK4: sense primer: 5-TACTCCACTGCTCCAACACCTG-3' (SEQ D
No.11) and antisense primer 5-GTTCTTCGGTTCCCTGCTTG-3' (SEQ
D No.12)
« mUCP2: sense primer: 5-GTCGGAGATACCAGAGCACTGTCG-3' (SEQ
ID No.13) and antisense primer. 5-CACATCAACAGGGGAGGCGA-3
(SEQ 1D No.14)

The amount of fluorescence emitted is directly proportional to the amount of
compiementary DNA present at the start of the reaction and ampilified during
PCR. For each target investigated, a range is produced by successive dilutions
of a pool constituted of a few microliters of various reverse transcription reaction
mixtures. The relative expression levels of each target are thus determined using
the efficacy curves obtained with the points in the range.

The levels of expression of the genes of interest were then normalized relative to
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The amount of fluorescence emitted is directly proportional to the amount

of complementary DNA present at the start of the reaction and amplified

during PCR. For each target investigated, a range is produced by

successive dilutions 30 of a pool constl,tt\*ed of a few microliters of

various reverse transcription reaction mixtures. The relative expression

eve Is of each target are thys determined usi fficacy curve

g RS Tk I R R I E S primers are
sgartes offimtere st WeG YACRAASHBA2AGRRIVERCARI-She(Bw€l o> No.21) and

ression of the ref p r e
R R S e R R T TR A e
antisense primer: 5-AATCTCGGGTGGCTGAACGC-3' (SEQ ID No. 22))
'l5nThe mdu{ctlor_r: fa[ctor l.e, the rfatl g}tst%lgerﬁ?\t/'e/ea ILS ducgd{) )@ h corppound

compound accor ng o ¢ emven 10 e hear ¢ Tefative vallie§ 0
aheardittg)ltgrcbm Nmrmen)catcthatedeaneaéﬁ@n@@@e‘hﬁq@eramﬁwe control

Q:%:n-% oun gq:e»h efr:é %%‘%a? PR se?ﬁ;we t"ﬁﬁ h%ﬁ%% th?s c%r the greater

e final Fesult is represente the me eind
ttzalm eaphmlmehvat@@matamsmtﬁh&zgmemym rébaltnal result is

t ipid profile C 3

B e R e e e

Ievels after 14 days of treatment 15 with compound 2, administered at 1,
d 50 mpk against the levels obtained with the control animals.

L?nexpectedly the plasma total cholesterol levels were significantly
Iingreaset, dhs apelio piphimkg. shewdhiiarestheupkdsimaproves the lipid profile

v, f treatment 20 with compound 2,
j’?te nlsterege %gg%% dp?ig%/ §ga|nst the levels obtained with the
fdgntlel aimaRryagribrpeicteniy, tmelpta@r!ﬁatlamttehelegiﬁm lebelsymere treatment
[ | reqs tment i a S
eSS R[50 S-S O e ool
cifteined deis dh@eamt’eﬂt Wihrsden pdoRdrEdediinisterepiagrnasiaielapigolesterol
té@e’@%&%ﬁwh Jﬁcqggagggda ggﬁyﬁm% animals.
the pla e

Unexpecte ma trlglycerl e levels showed a dose-dependent
decrease, with a significant effect at 50 mpk. 30Fig. 2-4 compares the

miasma t,eafaba%f;%ﬁé%%aﬁ@aﬁt%tage«aaaf EGaSRL WA GaTRPaK tt;%atmem

2, administered at 1, 5, 10 and 50 mpk against the levels obtained wit

vt aRals. Onadratisiarethepldsnia [d0eianst 1Rk mRy agenweibe levels
dpvésied s fgantly,saging tﬂ&é%ﬂ%é&%&t@a%%ﬂéeﬁ{ée HDL-cholesterol

expression by quantitative RT-PC
levels were significantly increased by the treatment in a dose-dependent manner

starting from 1 mpk.

Fig. 2-3 compares the plasma triglyceride levels after 14 days of treatment with
compound 2, adminisiered at 1, 5, 10 and 50 mpk against the levels obtained
with the control animals. Unexpectedly, the plasma triglyceride levels showed a

dose-dependent decrease, with a significant effect at 50 mpk.

Fig. 2-4 compares the plasma levels of free fatty acids after 14 days of treatment
with compound 2, administered at 1, 5, 10 and 50 mpk against the levels
obtained with the control animals. Unexpectedly, the plasma levels of free fatty

acids were lowered significantly starting from 10 mpk.
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The inventors also demonstrated that the compounds according to the

invention are, in vivo, regulators of the expression of target genes of the

PPARs. The 5 results presented in Figs. 2-5 and 2-6 show that compound

2, administered at 50 mpk for 14 days tq£78I6 mice, induces a

significant increase in expression of th es coding for PDK4 (Fig. 2-5)

and UCP2 (Fig. 2-6) in skeletal muscle. These genes code for proteins

involved in carbohydrate metabolism and the dissipation of energy and the

fact thmwréexﬁr@eai@eigmmjukateﬂ dyyatinig AiDeoMpadds according to

%I%% inven 8psre nfor es tg%tpag)ttl%n Qb ﬁhese com é;nds are of m%|% ’
Importance Within the sphéreo gIC %%m%f)o%f & @gﬁéﬁlg%ﬁ & invention

Meemec&e:dlye@@@merwﬁehmlmmsem thatthectoprpermnds docordidis. The

to the 15 |nve tion stimulate.in v es nthes s of HDL-chglesterol while
av?f% R &nt |p§%irﬁlg gf?eacée?loavvélr%g asma %Eﬁgegl’ev g ai%%?d at 50

ifrpk fattyl 4cidspk m&ﬁﬂ%ﬁﬁ ﬂme:explm{mneatal sﬁgtafstww thatethes in expressson of

maodu ression of
tﬁe%ggoate% %ﬁ%%a \r?a%%hwégf h§ PBP sRl% t eskelgﬂeaqD Eus Ie A Stal muscle.
Jeres gedieg fcmmuzfpmemm:owedmntMammumeMmbn&mwm and the
Sip I 0: Vixo ey lyation, in the C57816 mou
T PR e P R S e B e SR o e
cwoprdingso thecindgngioncbytlipid assaeandandasteemthe ofithien  that these
IR 2123 a%ns Iuaed ol o Ao erieyd Bic elRBA B AR gies
ene ISsipation r|n0|p mpounds Sccordin
the |nvent|on was evaluated in vivo in 30 the C57316 mouse after 14 days
%gg mgat by the oral route. At the end of the treatment, the distribution
cholesterol in the various plasma lipoprotein fractions was determined.
Ui peaiedin phre @ xipghithernpeo filste shine dliatlieecontrgianinmiscgwding to the

HoBIRA AR SEROUAS AREUSIRG OB ol The 333 1 8ling an

e compounds according to the ifvention was eva uate
anbligennly midacuflny e g Hsmzlasveistogtyeartholeswroobaddbfree fatty acids).

iRLehalesigLoLy dg mg%%gfeﬂ@e@étg fhyt O@Aﬂﬂéen&eess 59 to the

were compare ose obtaine Wlth control anim not treate
e mitom pruids tecHupdmg teabio inwé rgrmg s Tisg vietesliiad tiferstigation of the

Fﬂﬁ%‘f@?ﬁrﬁ‘ﬂ‘?@“&ﬁe@ﬁe a&%@emé%effeh%r@ he£q %Pdénagﬁfeé@rw%wed in

the invention. It was shown that treatment wit PPA a activators is

qapsdiedlafeHuiahe ia pndbasatgyinisaipriiease in the plasma
HDL-cholesterol level. 10 The PPARS agonistic properties of the
molecules accordlng to the |nvent|on preV|oust measured in V|tro shuld

g IS experiment are tr
io the invention bv lipid assays and measurement of the expression of

genes involved in lipid and carbohvdrate metabolism and energy

dissipation

Principle

The effect of the compounds according to the invention was evaluated in vivo in
the C57BI6 mouse after 14 days of treatment by the oral route. At the end of the
treatment, the distribution of cholesterol in the various plasma lipoprotein
fractions was determined. This was compared with the profile obtained in the

control animals (not treated with the compounds according to the invention). The
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15 genes coding for PDK4 (enzyme of carbohydrate metabolism), CPT1b
(enzyme of lipid metabolism), UCP2 and UCP3 (mitochondrial
transporters involved in thermoregulation). Measurement of the
transcriptional activity of the target genes,gf the PPARs after treatment
with the compounds according to the invention is therefore also 20an

dndicatennt therARLlIRARIS LRARG {ootﬂgﬁrlﬁ%nﬁerfw§§§§%§%}8&qme C57BI6

invention. Protocol Treatment of the animals 25Fema mice
WaKEkepY uRtRAIED6le tBRligheae® dirkplesobf ka2 tlriastaralcemstanf HDL-

dRBIRSIALreRER 0 BGiAlenARImALIN fBQO{h%VgﬂS%'f’ 106t .icﬁm\é@ levels were

weighed and put into groups of 6 animals selected so that the distribution
SrRArEsbdy ieigheser thelapagmeitipiccriver apbicristalepbléstated with the

Seierningd farthedirt timeRefarg dhgsrpenment is,unifggmy iﬁ%?e%@:%e%mvides
compounds were suspended in carboxymethylcellulose (Sigma C4888
ideassinidhaanbipatrig sbiert o tecrcating Lads Reswtiréodeedayention.
for 14 days at the chosen dose. The animals had free access to water and

to food (standard diet). At the end of the experiment, the animals were

Inestisawme Arestiasiing i 34t B ABGractvsItios sarafieciess takermans and in

raa@ﬁawﬁcgﬁ%?@%ég%% theathe m @a%fss\%gl&*\%e&r‘d

euthanased. The plasma was separated by centrifugation at 3000 rev/min
for 20 minutes, and the samples were stored at +4C. Samples of skeletal

i ak f L jately, in liguid nitrogen and . .
TR SRS PRy & MR SRR e mvention
rehelesgiyolmeadireplasnvdcostentichtions of tat@iccralldsierabvedref the skeletal

e e K SR P R R ot of e
Revdddénsitielipoprtteinse(vdDthahdveDd ynwversipeteipiiatatiwitkperiment are the
genes coding for PDK4 (enzyme of carbohydrate metabolism), CPT1b (enzyme
of lipid metabolism), UCP2 and UCP3 (mitochondrial transporters involved in
thermoregulation).

Measurement of the transcriptional activity of the target genes of the PPARs
after treatment with the compounds according to the invention is therefore also
an indicator of the antilipemic character of the compounds according to the

invention.

Protocol
Treatment of the animals
Female C57BI6 mice were kept under a cycle of light and darkness of 12/12

hours at a constant temperature of 20 = 3°C. After acclimation for one week, the
mice were weighed and put info groups of 8 animals selected so that the
distribution of their body weight, of their ptasma lipid levels and of total
cholesterol determined for the first time before the experiment, is uniform. The
test compounds were suspended in carboxymethylceliulose (Sigma C4888) and
administered by intragastric force feeding, at a rate of once per day for 14 days
at the chosen dose. The animals had free access to water and to food (standard

diet). At the end of the experiment, the animals were anesthetized after fasting
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phosphotungstate. The precipitate was removed by centrifugation. The

HDL- 15cholesterol present in the supernatant was quantified by enzyme

assays (bioMerieux-Lyon-France) following the supplier's

recommendations. Analysis of the distribygion of cholesterol in the plasma
lipoprotein fractions The various lipid fractions (VLDL, LDL, HDL) of the
BlaampnereSenasated Mpkd gellitrion dimates akl®EDTA), then the
concentrations of cholesterol were then measured in each fraction by

reisgy NS saYE e eriisk-LygHiarases) follbRing'gresupplass separated by
JEseRUBSRsIRtansoAnaLPImA! 4SNo@RIGSRION AYAYRIUEINS RTiRER stored at
25The total RNA was extracted from fragments of gastrocnemius skeletal
ilfsele using the RNeasy Fibrous Tissue kit (Qiagen) following the
Saaactyrerie @@f%ﬁ%n% 'i?Qs%fet%@rg%é%uéﬂﬂf'ﬁg%%%may in liquid

ectrophotometer reading) was then 30 reverse-transcribed to
?Egﬁﬁ%rﬁﬁﬁtﬁwfbﬁ%{%? feaBlok for 12fRiUR R PESIN a total volume of
30p1 containing buffer 1X (Invitrogen), 1.5 mM of DTT, 0.18 mM of dNTPs
of pdN6 Amersham), 30U of RNase inhibitor
IOASHENET Ahel Dhasaaigielghelesigtbgen). 135 The quantitative PCR
Weﬁl%@rﬂbg w&&w&%&yt H5ing:hedMYIQ BinglererlonRealititne RCRnzyme
Detection System (Biorad, Marnes-la-Coquette, France) and were
%&M@@@%H@%&@fg TSR aSIceN oY pe AR RIS G IRE SURRaHans.
5 recommendations, in 96-well plates, on 5ul of diluted reverse
transcrlptlon reactlon mlxture with a hybridization temperature of 60C.
BFaRE SPett jehd's under investigation were used: mPDKA4:
wswua@ﬁsﬁym@@%&%eqméﬁA@A@cm@ (SRRID foddiaed witn
antisense primer 5-GTTCTTCGGITCCCTGCTTG-3' (SEQ 10ID No 12)r
RARIPPPBEHEEpritsT: BFES BT QMRS AEMSYEIC Y TRe0HB9asEQ Ibe HDL-

cheiddanel aptsense piinmes ESMF@%HG)%G HeA&C By 3 dRED assays
No0.8) mUCP2: sense primer: 5-GTCGGAGATACCAGAGCACTGTCG-3'
@ﬁ@i% NED3) FahirRigEgihresupplier's recommendations.
5-CACATCAACAGGGGAGGCGA-3' (SEQ ID No0.14) mUCP3: sense
prlmer 5'fGCACC%CCAGATGAGTTTTG -3' (SEQ ID No. 15) and

) Y A ﬂll i .‘ 1 | ] %

The various lipid fractions (VLDL, LDL, HDL) of ‘the plasma were separated by

e IS

gel filtration chromatography. The concentrations of cholesterol were then
measured in each fraction by enzyme assays (bioMérieux-Lyon-France)

following the supplier's recommendations.

Analysis of gene expression by guantitative RT-PCR

The total RNA was extracted from fragmenis of gastrocnemius skeletal muscle
using the RNeasy® Fibrous Tissue kit (Qiagen) foliowing the manufacturer's

instructions.

1ug of total RNA (guantified based on the spectrophotometer reading) was then
reverse-transcribed to complementary DNA by reaction for 1 hour at 37°C in a
total volume of 30yl confaining buffer 1X {invitrogen}, 1.5 mM of DTT, 0.18 mM
of dNTPs (Promega), 200ng of pdNE6 (Amersham), 30U of RNase inhibitor
(Promega) and 1pl of MMLV-RT (Invitrogen).



10

15

20

25

30

The amount of fluorescence emitted is directly proportional to the amount
of complementary DNA present at the start of the reaction and amplified
during PCR. For each target investigated, a range is produced by
successive dilutions of a pool constitutegh@f a few microliters of various
reverse transcription reaction 25mixtures. The relative expression levels of
each target are thus determined using the efficacy curves obtained with
the points in the raé%%e. The levels of expression of the genes of interest

Werewreiiiadiadizéd 2spRan@ e thavelr Cof dxpresbiond the ietaferzagie-Color

reeneriSe (WogseRReEiic-PIEDEISAreERaasE MITREsla-Coquette, France) and
5'-CGGACACGGACAGGATTGACAG-3" (SEQ ID No.21) ang 30

VeIt ORSEO RN ERBATE TE GEBREBeGANTETE S B g opyiNg Hm)supplier's
re88HMERa YA thencajgulaigd fosisach,sample of hehighe rr@ér@tﬁra nscription

the greater the gene expression activating character of the compound. -
repelifialHeduieiy ibprddbrisirationc aheper ailtf Oh80ckoP Vianas LRireglecific to

tﬁégﬁgﬂggq}ﬁhqunggt;nggﬁ%g@eun%al, the results obtained show that
compounds 4 and 7 according to the invention improve the lipid profile of

the 857BBLHite sRftedIONEL days kg CE-Aedimparesié prasid tofal (SEQ 1D
ChO'GS@J&H‘?){fA@@%&&é&%@ ghfreatmepwidheempetdsA Y TTe.3 (3EQ

according to the invention, administered at 50 mpk 10 against the levels
obtainetPWi®: ¥ control animals. Unexpectedly, the plasma total

cholpstareldevels wete signfiicantly incroasedhydhe featmepwitic T3 (seq

compounds 4 and 7 at 50 mpk. Fig. 3-2 compares the plasma
HDL-chbled¥erd) levatafettisa ity s wimestnier @S Gl tormsouras T4dieGT T-37
7 accorgipgarihg nyention, administered at 50 mpk against the levels

obtained with the control animals. Unexpectedly, the plasma

HDe-cHoleSiER)| $evisie wireesighiflieaalyGidreabad By the Gemetiith-3' (SEQ
compounrd : ith go &'&ﬁd(i ' t o
inventi(L)BIr@ aﬁ%ﬁ%%ﬁﬂ&%@%ﬁ%@%&%cgﬁ mcreaﬂ'é%?:shR t étg %Egﬁ-&%CGA 5
20choldStekellievéd. Fg. 3-3 presents the distribution of cholesterol in the

plasmali ei fi he-C | r o, 1
e R e e R AL 1o 1o
HDL-cHdfedteroldadel arisitiseasedbpithe PSIAGMENEGAMBTGGTCCGCTC-3

compOLdegng4! Bniqolgér\%\alysis of gene expression by quantitative RT-PCR
The inventors also demonstrated that the compounds according to the

invention are, in vivo, regulators of the expression of target genes of the
TRBARROIAE of fluorescence emitted is directly proporiional to the amount of

complementary DNA present at the start of the reaction and ampiified during
PCR. For each target investigated, a range is produced by successive dilutions
of a pool constituted of a few microliters of various reverse transcription reaction
mixtures. The relative expression levels of each target are thus determined using
the efficacy curves obtained with the points in the range.

The levels of expression of the genes of interest were then normalized relative to
the level of expression of the reference gene 18S (whose specific primers are;
sense primer. 5-CGGACACGGACAGGATTGACAG-3' (SEQ ID No.21) and
antisense primer: 5-AATCTCGGGTGGCTGAACGC-3' (SEQ 1D No.22)).

The induction factor, i.e. the ratio of the relative signal (induced by the compound

according to the invention) {o the mean of the relative values of the control
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30 results presented in Figs. 3-4 to 3-7 show that compounds 4 and 7
according to the invention, administered at 50 mpk for 14 days to 057BI6
mice, induce a significant increase of the genes coding for PDK4 (Fig.
3-4), CPT1b (Fig. 3-5), UCP2 (Fig. 3-6)4aqpd UCP3 (Fig. 3-7) in skeletal
muscle. These genes code for 137 enzymes strongly involved in lipid and

ofsipohydeaiasnetahalismand e dissipaing. Oﬁ%‘ﬁ"'{@ﬁe@ﬁﬂig‘?‘hatﬁéﬂﬁﬁé greater

their expression is modulated by the compounds according to the

thevSinsh raRfBRERNRCHYABRAH R AFRSIECSHh BoRiIreRRe Bite iy bRl result is
rEyHos dmperanaewHbihtherRhare efigrelabalic prathelegissrir@neHIRk o,
nexpectedly, the experimental data presented show that the compounds
according to the invention stimulate in vivo the synthesis of
ilaLieholesterol. 10 Moreover, the experimental data presented show
that, in the skeletal muscle, the compounds according to the invention

i8R B Bredsi P BgRd s Ry (RGBT RRe RSV RS of fecording to the
iRRARShatrade fRE spzymesiRliongly DNoRedincarRANEfie 14 days.

metabolism and energy dissipation. 15Example 11: In vivo evaluation, in

it dbldBITBIRES R ETtTiReiTie] ahfifateR e PRIR- AR T treatment

vatepestiesafihe eompoundsaseardingtedbeinvention BARGIRLAEhSt 50 mpk
effect of the compounds accordin% to the inventjon is evaluated in vivo in

AR Al dEISUEE Iy RRA MY 1B eeAtel RIVEE e s BRPRcif¥niae plasma
tefigr 2fclayepiitresimentiaid commaLaee bintesyalrase tHbeseienpist with

are compared with those obtained with control animals (not treated with
SHERBIIBUHPREORTRG tBRKe invention). The measured difference
provides evidence of the 25antilipemic effect and effect on insulin
resistance of the compound according to the invention. The efficacy of the

FdBmiseuRATAERESi NGB TR &br RO EORIBHR. PHF kb sligofnreatment

viliR kepateanssmussie e iaeeressioneirgrresdanaivetbied at 50 mpk
carbohydrate and lipid metabolism, and the dissipation of energy. The

. h
IS 0P 50 'BYFre LA B A g e SRBTRIRRIDAE ref AP RS tREYeoFoplasma
FﬂEQr@ﬁ?ﬂ@ét@f’;ﬂﬂeE@I@_I@nﬁ%r@e;ﬁgﬁﬁ%ﬁ%hm&f/@?gﬂ 308 "c_ﬂéhe_treailment with
skeletal muscle. The inductjon factor, i.e. the ratio of the relative sign
AR by e O BBt L oR AL 6 the e AR R e e it 1o the
inelativervadiesSOf thelcoako! grdupets themokdfoealicdlatethchbadgher the HDL-
Cg:giji%agtor the greater the gene expression activating character of the

?fr?cg.l “final result is represented as the mean of the induction
values in each experimental group. 5 Protocol

Fig. 3-3 presents the distribution of cholesterol in the plasma lipoprotein fractions
of the C57BI6 mice, controls or treafed for 14 days with compounds 4 and 7 at
50 mpk. Unexpectedly, the plasma HDL-cholesterol level was increased by the

treatments with compounds 4 and 7.

Analysis of gene expression by quaniifative RT7-PCR

The inventors aiso demonstrated that the compounds according to the invention
are, in vivo, regulators of the expression of target genes of the PPARs. The
results presented in Figs. 3-4 to 3-7 show that compounds 4 and 7 according to
the invention, administered at 50 mpk for 14 days to C57BI6 mice, induce a
significant increase of the genes coding for PDK4 (Fig. 3-4), CPT1b (Fig. 3-5),
UCP2 (Fig. 3-6) and UCP3 (Fig. 3-7) in skeletal muscle. These genes code for
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Treatment of the animals Female db/db mice were kept under a cycle of
light and darkness of 12/12 hours at a constant temperature of 20 3C.
After acclimation for one week, the mice were weighed and put in groups
of 8 animals selected so that the distribytien of 10 their body weight and of
their plasma lipid levels, determined for the first time before the

e%?ﬂ%?ﬂ@ée@trék‘?g ifARmivERe [8SyERIMRRINdSINGER RISRENARdBolism and the
car oxymer%ylce lulose (Sigma C4888) and administered by intragastric

dsrieabenify, ata e FPONEE pertid)abreiuSyPErIpORNSsEIPdYSied by the
chhsRuimals Baddremacesssite Wales amshio fopgistendaid diglicthethat  these

food intake and the 15 weight gain are recorded throughout the .
COXpRAkTEHt. AeuReE B the’ drperimBRCtNSRiIMER WM FdstfRiletnetabolic
iftebfesting for 4 hours, a blood sample was taken using anticoagulant

(EDTA), then the mice were weighed and euthanased. The plasma was
separated by centrifugation at 3000 rev/min for 20 minutes, and the
Sanmlesimiere stored at +4C. 20Samples of hepatic and muscle tissues

were taken and frozen immediately in liquid nitrogen and then stored at

UpgerRriREbr a iy P RNERMRMEALIIBSAHEIEV &sMridRReriies compounds

abhe iR MR coRCenatins efitiglyeeridesiwere neastHesidwenIyneholesterol.
assays 25(bioMerieux-Lyon-France) foIIowir%%the supplier's

MEB YRR MBS RIRCNRBRIR IR PEPPRISRTA SRS HaAtidD T $halRie! muscle, the
dBspBUsRSSAYESran e LUSA e (USIREAIRIN SERGD IR he genes

supplier Crystal chem). A mouse antiinsulin antibody is fixed on a 30

"RAEBIEYHhE sty S dyea Ry inahfrds dsiPagpoS Ra BN HIsInvolved
iPledebAnguinge pistaphingylbrantihedy, Wik saasestize the insulin/mouse
monoclonal antiinsulin antibody complex and attach to it. Finally a
peroxidase-labeled anti-guinea pig antibody is added and attaches to the
EDRERSAIRIgl antiAsuliroaaiiaedtid?d inolemeliabeactionds earind Qi iiNpemic,

addition of o phenyl diamine) to the substrate. The
n‘ldla mkis NGk orfioe nf e ¢ .-12-1 CeD

VAR alisidlatala i alda ORd __‘3- iy H O F .-!«’.0!;.- b
tthesainplashealysis of gene expression by quantitative RT-PCR Hepatic
tissue The total RNA was extracted from fragments of liver using the

NucleoSpin(r) 96 RNA kit (Macherey Nagel, Hoerdt, France) following the
FrAguaiifgieturers instructions. 10 Muscle tissue The total RNA was

xtragted from fragments of muscle using the RNeast Fibrous, Tissye kit. .
S s B RGBT ARy OHa G e U S RALBEAGR vivo in the
disydgantifiedsesy bV rpeeciiopgotomeliygiwastiRgyceaiesseand insulinemia after 28
days of treatment with compound 2 by the oral route. These levels are compared

with those obtained with control animals (not treated with the compound
according to the invention). The measured difference provides evidence of the
antilipemic effect and effect on insulin resistance of the compound according o
the invention.

The efficacy of the compound according o the invention is also evaluated by
measuring, in the hepatic and muscle tissues, the expression of genes invoived
in carbohydrate and lipid metabolism, and the dissipation of energy. The levels of
expression of each gene are normalized relative {o the level of expression of the
reference genes 36B4 in the liver and 185 in the skeletal muscle. The induction
factor, i.e. the ratio of the relative signal (induced by the compound according to

the invention) to the mean of the relative values of the control group, is then
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transcribed to complementary DNA by reaction for 1 hour at 37C in a total
volume of 30p1 containing buffer 1X (Invitrogen), 1.5 mM of DTT, 0.18
mM of dNTPs (Promega), 200ng of pdN6 (Amersham), 30U of RNase
inhibitor (Promega) and Ipl of MMLV-RT, £kavitrogen). 20 The quantitative
PCR experiments were carried out using the MyiQ Single-Color Real-Time

BfcRiAstectpr JYSIIP (Rioraddlamesdrbaauatie, JLaBcek A WEFE activating

performed using the iQ SYBR Green Supermix kit following the supplier's
GeemRineAdANBneoMrEBLI isdbia Tepiitosdireasented as the mean of the

iFBYRIRSH AMSSERH QL &R reasigm BMHER Ith @ hybridization temperature

of 60C. The primer pairs specific to thé genes under investigation are as

follows. 0 mPDK4: sense primer: 5'-TACTCCACTGCTCCAACACCTG-3'
Akl No.11) and antisense primer 5-GTTCTTCGGTTCCCTGCTTG-3'

1(SEQ ID No.12) 300 mACOX1: sense primer:
SCERREBCTACETIMABEGAGGTG-3' (SEQ ID No.3) and antisense

FAHNBE ao/tle ehce &L TR @@r%qgglégb@ R BRI R SBERT1D712 hours
sense primer: 5-GGACTGAGACTGTGCGTTCCTG-3' (SEQ 140 1D

N 6. rraftPahiReHsE Priffet! 3 MG TEC e Cacngonda Tme (SED [he mice
v?@?@%ei@Nﬁ%H%ga: SENRERBMSL: ¥ S SAGSE CERGA] GABET T aktribution of

SEQ ID'No.15) and antisense primer: l
tges RetyCTEERGICEIE BT TiReM R IBE IB W 16)ETRieEmeuiriofne first time

HABFESARNCEBEHHECHS directyipipporinnal e the, AImOURLOT were suspended in

complementary DNA present at the start of the reaction and amplifie

caiippyy et vicstisiRgetdfama sttt crad andge Ripredc Sy Bytfagéstric force
rebafRpshieditions 49-ef adpapd censtinted\rf afays micselitersabvay Y 2nimals

reverse-transcription reaction mixtures. The relative expression levels o

heskfresr qecassthayadas s lpuIng tetosmiast dielivel evtartbdnialie and the
WBRRPINYSIN thesrange,dbe '%%é@&ﬁprﬁﬁi%%%&%eﬁpf%ﬂsﬁb of the

were then normalized, in the hepatic tissue relative to the level of

SXRGIEDSIBh SPth@PifeabindeegR e see iTeEvIRdRY Jpetimg feimérbaies, a blood
sEARSR RFEBaE KN CAHE GhEAAGAERTEBF AL HETHE RiteRRIP weighed and

N0.19) and antisense primer:

esiteanaeac GraiiaXTe ey egracaleh by eatttyusties. 26) 098dravtREn for 20
rAkisele tiasyere alive losthr levelpb g direasion of the reference gene 185

(whose specific primers are: sense primer: 5-CGGACACGGACAGGA | | ,
SERERE -3 NPPSER IDNBIYLY/EriEEHASWSEDiRKER and frozen immediately in
liquRYiddel G RS e G® ES5QI NN edhe induction

factor was calculated for each sample. The higher this factor, the greater

the gene expression activating character of the compound. The final result

Ve tepreseaiedasithenneanobihadndistipnsvalues in each experimental

Tg?]roup. 25 Results Measurement of plasma triglyceride levels
e plasma concentrations of triglycerides were measured by enzyme assays

(bioMérieux-Lyon-France) following the supplier's recommendations.

Measurement of plasma insulinemia
The murine insulin is assayed by the ELISA method {using the INSCRO20 kit

from the supplier Crystal chem). A mouse antiinsulin antibody is fixed on a

microplate. The serum fo be assayed for insulin is then deposited on this plate. A
guinea pig antiinsulin antibody will recognize the insulin/mouse monocional
antiinsulin antibody complex and atiach to it. Finally a peroxidase-labeled anti-

guinea pig antibody is added and attaches to the guinea pig antiinsulin antibedy.



10

15

20

25

36

Fig. 4-1 compares the plasma triglyceride levels after 28 days of treatment
with compound 2, administered at 50 mpk, against the levels obtained for
the control 30animals. Unexpectedly, the triglyceride level is lowered
significantly by the treatment with the cqayound according to the
invention. Measurement of insulinemia 141 Fig. 4-2 compares the plasma

deyslsedinswinafter RS- daysPHIRRIMAMMIA 8@%@%%&%@)’?@%&%6 phenyl

at 50 mpk, against the levels obtained with the control animals. _
digisigsectedifeiririenita ihewaleasiiy i dasyalReriimdigygieportional to the
dreatmest phing arimaals: witheampayad 2. 5 Analysis of gene expression
by quantitative RT-PCR The inventors also demonstrated in vivo that the
compounds according to the invention are regulators of the expression of
Anot genesablae REARS: The(Retiia/esentedin Figs. 4-3 and 4-4
show that compound 2, administered at 50 10mpk for 28 days in db/db

: a significant increase in expression of the genes coding for
THaKAHrigMa3h AR AGEPA ARG s TGRS 8e099 L8 pin® 96
for enzymes involved in lipid and carbohydrate metabolism, and are
R g it e fUROBETRY tabiRAenE P ARANAGhe IEW TR fh& tRaRMEacturer's
iRXPIRSSIRA IS modulated by compound 2 reinforces the notion that this
15compound is of major importance in connection with metabolic
pathologies. Furthermore, the inventors also demonstrated in vivo that
gospewRd A 1s a regulator of the expression of target genes of PPARS in
skeletal muscle. The results presented in Figs. 4-5 to 4-7 show that ®
i iahd D' admiiserEadrso ok R2@aaNs /Y dBiPRicstibes BNeasy
rigificant e easeiagxpresHAN S 2%he generaading faeRdhs (Fig.
4-5), PDK4 (Fig. 4-6) and UCP2 (Fig. 4-7) in the skeletal muscle. These
genes code for proteins involved in lipid and carbohydrate metabolism and
thgrmoregslaron. anslasaikeawpyiolre taraeiiasies hBRARG L thRen reverse-
muscleé The fact that their expression is modulated by compoun

d2
RIS 28RO RRIB M GRS M pdUABaS M tnigsr Infidifadte’in © In a total
VeRECHSIBYILh containing buffer 1X (Invitrogen), 1.5 miM of DTT, 0.18 mM of

dNTPs (Promega), 200ng of pdN8 (Amersham), 30U of RNase inhibifor
(Promega} and 1yl of MMLV-RT (Invitrogen).

The guantitative PCR experiments were carried out using the MyiQ Single-Color
Real-Time PCR Detection System (Biorad, Marnes-la-Coquette, France) and
were performead using the iQ SYBR Green Supermix kit following the supplier's
recommendations, in 96-well plates, on 5yl of diluted reverse-transcription
reaction mixture with a hybridization temperature of 80°C. The primer pairs
specific to the genes under investigation are as foliows.
s mPDK4: sense primer. 5-TACTCCACTGCTCCAACACCTG-3 (SEQ ID
No.11) and antisense primer 5-GTTCTTCGGTTCCCTGCTTG-3' (SEQ
ID No.12)
e mACOX1: sense primer: 5-GAAGCCAGCGTTACGAGGTG-3' (SEQ 1D
No.3} and antisense primer: 5-TGGAGTTCTTGGGACGGGTG-3' (SEQ
D No.4)
« mCPT1b: sense primern. 5-GGACTGAGACTGTGCGTTCCTG-3' (SEQ
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metabolic pathologies. Conclusion Unexpectedly, the experimental data
presented show that compound 2 30 possesses antilipemic and
antidiabetic properties in the db/db mouse. Moreover, the experimental
data show that the compounds according ¢o the invention modulate the
expression of genes regulated by the activation of the PPARSs that code

for enzymeRdypivadtin dRiEdCaRpycaje Anpibela et biRr G TaeTT-3

thermore g la ion. Example 12: In vitro evaluation of the metabo
propertf tkeN@®ounds accordin to the invention in a murine mvocvte

model 5 Prisiples E%%ét%W9§@§§@%%WMW?%‘%t (SEQ 1D

the invention were evaluated by measuring the p-oxidation of fatty acids

by murite-ijociied pretisateebwity theconpeuhasactording tethd CCGCTC-3
mventhgﬁgﬁ 24 hukgy The more 10 the induction of the 13-oxidation of

fatty acids is increased, the greater the stimulating action of the compound
according to the |nvent|on on metabolism in the muscle cells. The

ToRiestva stiomease e amauniaf trét'aﬁ?gcwtisg otocogw-f@%féeamoum of

mitochondrial oxidation of 3H-labeled fatty acids
cofftetemaitiai/oPiNG opEseite thanydelited e BeoiRmMmandeareplified during

rehtaingd from @\Jéé?t}l% ivatedin MEM medium. (Gi %cc&s&;w@ dilutions

41965-039) with addition of 1% L-glutamine (Gibco; 250309,
b GpRARiIRNSHbsRMYER EWVRC@W@O@Z/QQ@)F@N@@@%aﬁ%ﬂpﬁoﬂ reaction

rieromplementadfetalcalbsermigies pibson JcQ??zaQ A6} LoeiSRlISAR. using

seeded on 48-well plates at a density of 25.103 cells/well. At confluence

theeshiearing i Yep bl vaehvataiflaschpdiads dnrikeliangBasal medium

The levels of expression of the genes of interest were then normalized, in the
hepatic tissue relative to the level of expression of the reference gene 36B4
(whose specific primers are: sense primer: 5'-
CATGCTCAACATCTCCCCCTTCTCC-3 (SEQ 1D No.19) and antisense primer:
o -GGGAAGGTGTAATCCGTCTCCACAG-3' (SEQ ID No.20)), and in the muscle
tissue relative to the level of expression of the reference gene 18S (whose
specific primers are: sense primer. 5-CGGACACGGACAGGATTGACAG-3'
(SEQ D No.21) and antisense primer. 5-AATCTCGGGTGGCTGAACGC-3'
(SEQ ID No.22)). The induction factor was calculated for each sample. The
higher this factor, the greater the gene expression activating character of the
compound. The final result is represented as the mean of the induction values in

each experimental group.

Results

Measurement of plasma triglyceride leveis

Fig. 4-1 compares the plasma ftriglyceride levels after 28 days of treatment with
compound 2, administered at 50 mpk, against the levels obtained for the control
animals. Unexpectedly, the triglyceride level is lowered significantly by the

treatment with the compound according to the invention.

Measurement of insulinemia
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with addition of 2% of horse serum (Gibco; 26050-088)), then incubated at
37C 25and 5% CO2 for 4 days in order to differentiate them to myocytes.
Treatment After 4 days of differentiation, the cells are treated with the
compounds according to the invention agged to the culture medium for
differentiation. Compound 2 was 30 tested by dose effect from 0.01 to

FigMe. and dhe areersnuertlasie JdicidasselitR Mk S0OMPRUBES c atment with

according to the invention are dissolved in dimethylsulfoxide (DMSO

CSRRALTSS 8785 MRS Ak B HTBK R 2Ims NS eV elg, abtanamhavithidbe control
ithaiEompy @%@qumcmﬁimgnr&oé%aor&@asﬁea&ﬁﬁ WHBANSS days of
effect of DMSO alone. Measurement of 6-oxidation After 24 hours of

Rt ofBe aiiealn Adilins S5 TepWtd with a DMEM 5 medium 1g/L

glucose (Gibco; 21885-025) with addition of 1% L-glutamine (Gibco;

25030), 1% penicillin/streptomycin (VVVR; BWSTL0022/100) and 1 mM

ENRIR URAS BEPARSRI QTS LERETEENS axd tRERincubated with
TrEatedpabnitaie é BiamensriexdOnl pd)iakB thein g Rigngeceebaiing to the
002. The reaction is stopped after 1, 2 and 3 hours and the proteins are

IpYESRAEFMRT HRIRFISIIS oPERSE 0. CE i tge trame e dtintigy BPARs. The
reerfiesmeskentta0nLrH Precipipted oUiGER, SHBE MK UnPeCaRHgRREd at 50

ecipitated supernatant is evaporated for 2 days, then the residual

of pr . 2 d: . ' _
Wﬁjﬁ?ﬁ%é@(ﬁéa FPdGemisevilddeethe SRailifat inkrrsgalmparression of
tASnpitanyeHed R WA A SN JJAAEs 8 LERAr et HYSUS SN Bver.

dilutions of the tritiated palmitate / BSA complex in order to determine the

TAIREE AT paIfRtRd YoRDEMER o WAL EN daih BRf FtehYHEes mgtabolism,
a2 ane Facthimhapou idanaeriglesefddized @Rlﬁ&t%tw%'.a@%bﬁém that

linear regression. The areas under the curve 20are determined for eac

188t oPXBIRIISHS indnPRUELemts CRBIRRURGAVIFITNISE. i itipn that this
CESHILITEE R SFERERS A HHEIRANIATBRHBAISHIRKAHER ISR Phthologies.

experimental group. 25 Results The inventors also demonstrated in vitro,

FORRRERSES, Tt TheBEFD oilRfs LRIESHIFIG B ijentibizhapnpound 2 is a
reBmdiaing eHecksgrtheLrondalion: Al 43Ky agidse ARg rﬁ?@&%@ﬁ%ﬁ&%&e. The

41 EX A

in Fig. 5 show that compound 2, in dose effect starting from 0.01pM an

resHiisonrrREeABAIN I Wiscotdiniptd theslimwrition carapaud, Inadewnistered at 50
nSSINGaPE IRSRRARS HbRINARION,Qf JREY aCS miPuHING FYASY RS expression of
the genes coding for CPT1b (Fig. 4-5), PDK4 (Fig. 4-68) and UCP2 (Fig. 4-7) in
the skeletal muscle.

These genes code for proteins involved in lipid and carbohydrate metabolism
and thermoregulation, and are known to be target genes of PPARS in the
muscle. The fact that their expression is modulated by compound 2 reinforces
the notion that this compound is of major importance in connection with

metabolic pathologies.

Conclusion

Unexpectedly, the experimental daia presented show that compound 2
possesses anfilipemic and antidiabetic properties in the db/db mouse. Moreover,
the experimental data show that the compounds according o the invention
modulate the expression of genes regulated by the activation of the PPARs that

code for enzymes involved in lipid and carbohydrate metabolism and
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144 Conclusion Unexpectedly, the experimental data presented show
that the compounds according to the invention have a metabolic action in
the murine myocytes, inducing the catabolism of fatty acids. Example 13:
In vitro evaluation of the reverse cholesigrol transport-activating properties
of the compounds according to the invention Principle 10The effect of the
tﬁ@m%?g%@%qrding to the invention on reverse cholesterol transport
was evaluated by measuring the expression of the ABCA1 gene
(ATP-binding cassette, sub-family A, member 1; membrane transporter

ad imihe effluglrholadieroldin MaRsNaceRBages JRALERIEIN®T the

THP1 human monocyte line (obtained from ATCC) is cultivated in
PripgRIBL640 medium with addition of 25 mM Hepes (Gibco; 42401-018),
THS dutaninp CRI:t25880174) ctiamamellinizise iy e (BIOCHRIAtion were
AG; A 2213) and 10% decomplemented fetal calf serum (FCS. Gibco;
eyEtiRBa)Y TRSBE NS A0e Do de@eratinivenl plaths @iviaty BDUERROA)YOCYies

rEaaBailyl il ealisinal apddngiRalediRl Pl 3% SORJ0 e more

in the presence of 30 ng/ml 250f phorbol 12-myristate 13-acetate (PMA) in
tpddndo differattisite thepritphitatrophaliys arieatmsentcrephed. the greater the

facantiatirn mediim i - . -
o e R e g agpm i
tlae iiimisarRIGRHR- 1°)/0 of ultroser (Pall Life Science; P/N267051)). The

TERNBRpRGSAGeordingdadhe Inuention e disseiNed i dREYSHIOX R ing the
(DMSO, Fluka; 41640). Compound 2 was tested at a dose of 1pM. The

reinishaednabaxidatiarta Jihiabsipg T8ty @0dsThe effect of the

compounds according to the invention is compared with the effect of

DMSO0 alone.
Protocol

Differentiation of the C2C12 cells to myocytes

The C2C12 murine cell line (obtained fram ECACC) is cultivated in DMEM
medium (Gibco,; 41965-039) with addition of 1% L-glutamine (Gibco; 25030), 1%
penicillin/streptomycin (VWR; BWSTL0022/100) and 10% decomplemented fetal
calf serum (FCS. Gibco; 10270-106).

The cells are seeded on 48-well plates at a density of 25.10° celis/well. At

confluence, the medium is replaced with a differentiating medium (basal medium
with addition of 2% of horse serum (Gibco; 26050-088)), then incubated at 37°C

and 5% CO;, for 4 days in order io differentiate them o myocytes.

Treatment

After 4 days of differentiation, the cells are treated with the coﬁwpounds according
to the invention added to the culture medium for differentiation. Compound 2 was
tested by dose effect from 0.01 fo 1uM, and the others were tested at a dose of
1uM. The compounds according to the invention are dissoived in
dimethylsulfoxide (DMSQO, Sigma; D5879). The cells are treated for 24h at 37°C,

5% CO,. The effect of the compounds according to the invention is compared
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Extraction of the RNAs, reverse transcription and quantitative FOR 5After
treatment, the total RNA is extracted from the cells using the
NucleoSpin(r) 96 RNA kit (Macherey Nagel, Hoerdt, France) following the
manufacturer's instructions. Ipg of total RNA (quantified based on the
spectrophotometer reading) was then 10 reverse-transcribed to

Vﬁml@@ﬁ@&i@f%@/éﬁglon for 1 hour at 37C in a total volume of
30p1 containing buffer Ix (Invitrogen), 1.5 mM of DTT, 0.18 mM of dNTPs

(Promega), 200ng of pdN6 (Amersham), 30U of RNase inhibitor
I\ﬁe%@ﬂéﬁpgfg%ﬁé%@%v RT (Invitrogen). 15The quantitative FOR
experiments we ut using the MyiQ Single-Color Real-Time FOR
ﬂ@@t@o&i@msyssemf (Bieatitieharties- I@éw@wﬁedmn@)ram&m@cﬂewﬁh a DMEM
REY] %‘eﬁ" LSBSé% A WeIEaG rﬁ?@e%“ Qloag e SHOPIETS, tamine

recomme ns In pIates on ute reverse

,nBﬁ@ﬁ@é,a&ﬁ’@rpﬁm@dhegsmmamybmm@é\iwﬁ tEMBTARE OO .and 1 mM

P f Otq t t

R T T AT g o
PREMPARtISERSS mmes -OATOWE A AACAGG B AGEEBESEPM CO,. The
r@@cﬁa@@%@wﬁg U%W@Cﬁm&%ﬁdwg@%@%g%& @kg&g{?ed with

amount of complementary DNA present at the start of the reactl
dﬁﬁﬁhﬁ@@’d@flﬁ@fﬁdﬁ%&r each target investigated, a range is produced

FRsRYICCESiNR diltions of apogleonstituted,of & tayypl ofdiffe TE oéf iai'é%i’&ﬁseculture

transcription reaction mixtures. The relative expression level
stapgetaRthus determined using 30the efficacy curves obtained with the

RQiBks nge. eSeBgE A mEan: ted for 2
5 CATgCT A A T e T &St SN IBAES) o g davs: then the

raPIRSEA BB S rﬁemcgmtsen@w\m@mt@ﬁmimmmy palmitate

NP2 erERedngduetion factor, i.e. the ratio of the relative signal (induced
by the compound according to the invention) to the mean of the relative

A sliaesiardria eantidl iR s davtsaiseessiNatsiiLTRashghtatidipied palmitate /
Hhe esasethes gﬁ&&%@@%@ﬁ@%@%&hﬂ@%ﬂ@@ COMPAHEY 1o water.

The final result is represented as the mean of the induction values in each
Fexpeateitagyslphe oktsliges Tive inDeRttis Honibasraiedthal) ivargmnoles of

o&t&]ﬂ@?ﬁﬂéﬁﬁﬁ&@h@%ﬁc%é@fﬂ?qm asgpedingdothe @V@é@%@éy% curve

stimulating action on reverse cholesterol transport. The results presented
2i¢ g IeT 8RS\ SR 2enpBuRE ooRditions and the results are normalized with

DMSO.
The final result is represented as the mean of the induction values in each

experimental group.

Results

The inventors also demonstrated in vitro, on myocytes, that the compounds
according to the invention have stimulating effects on the B-oxidation of faity
acids. The results presented in Fig. 5 show that compound 2, in dose effect
starting from 0.01uM and compounds 4 and 11 according to the invention, at
1M, induce & significant increase in pB-oxidation of fatty acids in murine

myocyies.
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15 1pM, induces a significant increase in expression of the gene coding
for ABCAL in human macrophages. The results presented in Fig. 6-2
show that compounds 4 and 7 according to the invention, at 1pM and
300nM respectively, induce a significant jncrease in expression of the
gene coding for ABCAL in human macrophages. 20 Conclusion
adrepesindly, the experimental data presented show that the compounds
according to the invention stimulate reverse cholesterol transport.

Unsxeanigigle 4 thievilgeranaitish 6ffise BRERsTEATMatowy pibpérfise ofemepounds
ds, agROringHR e RYENLOR I A, mpdel L RUMAR MONOEHES yocytes,
Principle The antiinflammatory effects of the compounds according to the
inslsitie AR eratabaivanaltéeyasidasuring the secretion and expression of
macrophages chemoattractant protein (MCP1) and of matrix
metalloprotelnase 9 (MMP9) by monocytes treated Wlth the compounds

the |nh|b|tory action of the compounds accordlng to the invention on the
9pgf tory reaction. Similarly, the more the expression of the genes
codln% or MCP1 and MMPS9 is inhibited, the greater the antiinflammatory

ThereBest tik BenssstRRLNE GREREIB IncilB YR BratGEbIre iE® 6Rolesterol

teshoR Waekyalinadd R umanimenaededing dialnedBIOATCEIHE (ATP-
cultivated in 10 RPMI1640 medium with addition of 25 mM Hepes (Gibco

bising-6285eiis, SRR (GiSEEMER30-IAs T BRsitiARTRREoyeiMed in the

ABischiprafEsfeda] 3handHaK %@g@mﬁt%ge@,teﬁtt@ahﬁésew& Sssion of
Gibco; 10270-106). Treatment 15The cells are seeded on 24-well

I
ABtimariis B HRRERT athedSHER 810, SH5 HEINNTeIRRYERe @éat%%n@ompound

a@@ﬂt&tﬁ?(ﬁtﬂ@ GrBRASHIM A8 R EWhER MBHIVTRRYbWN 0.2% of
decomplemented fetal calf serum) and in the presence of 5 ng/mL of

phorbol 12-myristate 13-acetate (PMA) for inducing the inflammatory
praspeeiie. 20The compounds according to the invention were tested at
0.1, O 3:{ and/or at 1pM and dlss?Ived in dlmethylsquOX|de (DMSO, Fluka;

A QUEIHIGUON L QatPs DARZISPOIBYE CO2. The effect of the
Twnn@tmd aisgﬁfgmgrf@)mﬁ;wyemw iwpemRatedrwith heeliectof BMRY¥ted in
urement of MCP1 secretion The treatment medium is 1o
R T G U S Rt o R 08 Gpind S 0aA018). 1%

gkttatﬂmmattjtﬂ;@&lzsmm BRCORRIA PR PcioNMNG iBehrom AG; A 2213)
C?rjiugfoecturers recommendations
decomplemented fetal calf serum {FCS. Gibco; 26050-088).
The cells are seeded on 24-well plates (Primaria BD Falcon) at a density of 3.10°
cellsiwell and incubated at 37°C and 5% CO; for 72h in the presence of 30 ng/mi
of phorboi 12-myristate 13-acetate (PMA) in order to differentiate them to

macrophages.

Treatment

The differentiating medium is drawn off and replaced with the treatment medium
(same composition as the culture medium but without fetal calf serum and with
1% of ultroser (Pall Life Science; P/N267051)).

The compounds according to the invention are dissolved in dimethylsulfoxide
(DMSO, Fluka, 41640). Compound 2 was tested at a dose of 1uM. The cells are
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A human antiMCP1 monoclonal antibody is fixed on a plate, then the 30
supernatants, containing the MCP1 secreted by the cells, are distributed.
A biotinylated antiMCP1 antibody will then attach to the complex. A third
antibody, conjugated and coupled to a g@xidase enzyme, makes it
possible, in the presence of substrate, to initiate an enzymatic reaction,

HOSHERPI FAMMLETSIEB, BYR ER0staR OALE RICRTNALI HIR UDBURGAL to the

MCP1 fixed, and can be measured by spectrophotometry. A range’is
ipretiieadsstamimg feshyaktow atericantbtin phime making it possible to
calculate the MCP1 concentration in each sample. 5The induction factor,
_i.e. the ratio of the signal induced by the compound according to the

itEapsGEiption and quantitative PCR - After treatment, the total RNA is
extracted from the cells using the NucleoSpin(r) 96 RNA kit (Macherey
Nagel, Hoerdt, France) following the manufacturer's instructions. 15 Ipg of

fiolabRNA (ayaptifiagdibased padhg reading éBﬁ%ﬁ&Bﬁ?&r@P_@%@?@as then

was then reverse-transcribed to complementary DNA by reaction

FRGRIBE TS HAR6 AP VRIS SUE YcBIAinig BarER Ik WhvitbgehE1X °C in a
1M AEIGRE. & BhHm '\ﬂd?{thrPgSSﬁf@mﬁfﬂa@ir%}%’@%éﬁ)w\éﬁrﬁm“ﬂ HM)0 18 m

30U of RNase 20inhibitor (Promega) and Ipl of MMLV-RT (Invitrogen).
of HEYARiItRIVEPER. eXPEMeRitsidIe dAaidiansingQHe MylgNase inhibitor

(Sioalede9ianReph SiMa GRIOCRANRBgeyStem (Biorad,
Marnes-la-Coquette, France) and were performed using the iQ SYBR
Green Supermix kit following the supplier's 25 recommendations, in

T%@H\QLQHﬁﬁ%%e@éﬁ%&b@“%f@%?@'&@?%i@@%. 98 M FE”SEW&(Q%«-COIM

ridization temperature of 60C. Primer pairs specific to the MCP1 an

%W(ﬁ@@%n%@ﬁn&@tﬁ’ﬁf&@igﬁ%ﬁﬁk@@é@@h Margesiedioairide priraepe) and

vt GeAdHeAd kS Ciﬁ@%@’?@@'@ré%ﬁ%‘%@%@ ﬂﬁqﬁﬂﬁ@%s%e supplier's
primer: 5'-AGTCTICGGAGTTTGGGITTG-3' (S 301D No.10) hMMP9:

regrREsdRionsT A SRMEACRIAGRACATEACOR fEHEAD RSP dipscription
rERURON SR RIME, VAAG PHSI TGS A ERS T GB5BEQHRMNG - 58)rs specific

149 The amount of fluorescence emitted is directly proportional to the

QGRS LORBIMETEIFINIAYEIESEsR S the start of the reaction and
amplified Auring FQERE% Gaeh target ioNestigated pEanasisrRAYsed (sEQ ID

by successive dilutions _
No.1) antisense primer: 5-CATCTGAGAACAGGCGAGCC-3' (SEQ ID

No.2)

The amount of fluorescence emitied is directly proportional to the amount of
complementary DNA present at the start of the reaction and amplified during
PCR. For each target investigated, a range is produced by successive dilutions
of a pool constituted of a few yl of different reverse transcription reaction
mixtures. The relative expression leveis of each target are thus determined using

the efficacy curves obtained with the points in the range.

The levels of expression of the genes of interest were then normalized, relative

to the level of expression of the reference gene 36B4 (whose specific primers
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5 of a pool constituted of a few microliters of various reverse-transcription
reaction mixtures. The relative expression levels of each target are thus
determined using the efficacy curves obtained with the points in the range.

The levels of expression of the genes oﬁ‘A%terest were then normalized, in

the hepatic tissue relative to the level of expression of the reference gene
230BERLANORR SPECHA PHRGTE ARG RPASEREFEE PTCTCC-3' (SEQ ID No.19)
CATGCTCAACATCTCCCCCTTCTCC-3' (SEQ ID No0.19) and antisense
FHimanBass MBS TARTHSOPCTICAGAG RUSEQIDMMYEZEP-3TheSEQ 1D
NB%HQ“ factor, i.e. the ratio of the relative signal (induced by the

compound according to the invention) to the mean of the relative values of

the control group, was then 15 calculated. The lower this factor, the

THEMRILIR N RYGFY; .%ﬁ%ﬁé%’i’il?cﬁ"t‘ﬁt??é\%\%‘ JGRS! ??&RIS&&%?BﬂHg compound

final result is represented as the mean of the induction values in éac

%ﬁ@é@i%ﬁ&l%dﬁyﬁ%@mﬁ Fothe imeeitord Al Gelibistralegsonf the control
JRRNSCHIES INrho. AhR fae-E0MARINGR ASFOIHIAOHR.IBR inventigadiavene gene
antiinflammatory effects. The results presented in Fig. 7-1 show that
WM@%&%F’H @”é@tﬁ@ﬁﬁg @6 Hhr Wéﬁﬁéﬁ?aﬁ}ﬂ\/f INAd{RELY s represented
=HI9pHlicant deerease i SpsreUan of MR hman senapygs. The

results presented in Figs. 7-2 and 7-3 show that compounds 7 and 11

according 25 to the invention, at 1pM, induce a significant decrease in
seadression of MCP1 and MMP9 in human monocytes. The results
_ipresented in Fig. 7-4 show that compound 2, at 0.1 and 0.3pM, induces a
Qéniﬂﬁwf@é%re%@@%%ﬁ@%ﬁﬁ% MORYifithuifiarHiBascyragcmphages, the
ERMAURIPD HRSXRARERAY. the exRerimeantaldata nigaaniamhshawithatdhereverse

compounds according to the invention have an antiinflammatory action in

chrirsisiRstansarRied WRrasMiS PredeaisieialfdenbidsiirThidatvsrtnaund 2, at
1Ay eiASMASH alReh el AbeCABARRURASREEQEHIIOSPHIE dRYRNEGRIRBHEABCA1

“HDL-cholesterol synthesis stimulating properties, antilipemic properties

I GWEHY TRETIRSREGFg R HBe Wisdreenigy dBifddefelsF AR\ HIPASOmpoUnds
4apRdiabelicprapgytiesihioiepveficmednvemprdensnaliaied baiiBs, induce a
compounds according to the invention are regulators of the expression of
S&Hﬁ%dlﬂ@ﬁﬁ%ﬁi?n@ﬂfﬁﬁﬁ%ﬂ & 1158 Srieatstyards métasblisth human
ik eesgrd0 dissipation. These results, obtained in vivo, provide
evidence of the therapeutic potential of the compounds according to the
invention with respect to pathologies associated with metabolic syndrome,
cehiasidyslipidemias, obesity, atherosclerosis etc. Furthermore, the
inventors have demonstrated the PPAR activating character in 15 various

HosieciRotelsifot e Samsta] id & uniRsR ofthe e bR Higerigipounds
aeedighPre iy meS iverhin the rotabelishyeilipidstaassport.

carbohydrates, and in thermoregulation, and in an increase in catabolism

of the fatty acids, as well as antiinflammatory action. 151 REFERENCES
Edeiadionie:SM, gigb Ebalapedic Hsave ahmenfRIReeIRIalig dberties of the

experimental t ge 3 diabetes: Relevance to Alzheimer's disease, J
CRIMBEuNASs RECRARIG Ao theciyaRtion in a model of human monocyies

[

Principle

The antiinflammatory effects of the compounds according to the invention were
evaluated by measuring the secretion and expression of macrophages
chemoattractant protein (MCP1) and of matrix metalioproteinase 8 (MMP8) by
monocytes freated with the compounds according to the invention for 24 hours

and stimulated with PMA (phorbol 12-myristate 13-acetate, which causes an
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Fox-Tucker J, The Cardiovasular Market Outlook to 2010, BUSINESS
INSIGHTS REPORTS, 2005, 1-174 Gross B, et al., Peroxisome
Proliferator-Activated Receptor b/d: A novel target 10 for the reduction of
atherosclerosis, DRUG DISCOVERY T(T')&AY: THERAPEUTIC

STRATEGIES, 2005, 2 (3), 237-243 International Atherosclerosis Society,
ARG (iRl CulploeR g PrRLRn Al alBastlelP i UBlerey is
Disease, 2003, 15 Kota BP, et al., An overview on biological mechanisms
refiPpERShP haiembe DI tRe SPRIDBIB 1¢2f|86-94 the LofaburenBs edainrding to the

Astolgil the.r n.e tabolj 20V
R e Aoy LR T fe YT of the
aApeT hediigh{orabsiot RPARYdMs, Ceilhi RODShe23 ¢6)eo9B=0:ailidammatory
ApdMitler A, Lig I i[ﬁ -gctivated receptors as
therape%c opti nsg%%gmgé%\%ﬁggﬁg%me%ﬂ \ DISCOVERY TODAY:
THERAPEUTIC STRATEGIES, 2005, 2 (3), 165-169 Mensah M, The
rtlas of Heart Disease and Stroke, 2004, 30 Polak, Oral administration of

the selective PPARd agonist GW0742 reduced clinical symptoms and

relite Shktoglial dneemicro glial inflammatory activation in a model of

THRE A NAURIREHNOh 05, ESASP e denat Al MRdHIaNaeh AL MElivated in
apolipoprotein gene expression and serum lipid levels by

REthdEGftHoRE et atith(Pratiga PBARIpih ateRasiofFibLipidiRes1-018), 1%
d@i%?ni?’n% ((Jéib&)(?%%@—zlé)zﬁ%@%ﬂﬁn{ﬁtreptomycin (Biochrom AG; A 2213)

Compoundsderivedfromsubstituted3-phenyl-1-
IS HReRTNPRIpaAteoivsal eadf serum (FCS. Gibeo; 10270-106).
3-phenyl-1-(phenylfuranyl)propan-1-ones of general formula (1): (1)

Treatment

The cells are seeded on 24-well plates (Primaria BD Falcon) at a density of
8.70.10° celisiwell in the treatment medium (same composition as the culture
medium but with 0.2% of decomplemented fetal calf serum) and in the presence
of 5 ng/mL of phorbol 12-myristate 13-acetate (PMA) for inducing the
inflammatory response.

The compounds according to the invention were tested at 0.1, 0.3 and/or at 1uM,
and dissoived in dimethyisulfoxide (DMSO, Fluka; 41640). The celis are treated
for 24h at 37°C, 5% CO,. The effect of the compound according to the invention

is compared with the effect of DMSO alone.

Measurement of MCP1 secretion

The treatment medium is recovered and the concentration of MCP1 is measured
using the ELISA kit "Human MCP1 Elisa set" (BD OptEIA,; 555179) following the
manufacturer's recommendations.

A human antiViCP1 monoclonal antibody is fixed on a plate, then the
supernatants, containing the MCP1 secreted by the cells, are distributed. A
biotinylated antiMCP1 antibody will then attach to the complex. A third antibody,
conjugated and coupled to a peroxidase enzyme, makes it possible, in the

presence of substrate, to initiate an enzymatic reaction, the result of which is a
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in which: 10X1 represents a halogen, a R1, -SR1 or -OR1 group; X2
represents a sulfur or oxygen atom; X3 represents a halogen or a R3,
-SR3 or -0R3 group; X4 represents a halogen or a R4, -SR4 or -0R4
group; X5 represents a -OR5 group; 15)§géepresents a halogenor a R6
group; X7 represents a halogen or a R7 group; X8 represents ahydrogen

" epre ng: dr, or I ing.1to4
Ao e e el s o, e el g can be
MREEGHOER 7D Wisichaitap b ddesitiyalAorrditipeist, saldoteatifrsiartydrégen er known

oup in t ; senti I o

O B e B Y #ehegpation in
efi6msagHiEcarbon chain being: 25- bound, by its end opposite to the
-fhe oy, 0 ' .2 ifyen r | y 0
an army group r%?/fugg 1‘%) 4%%%%%8&%@%— Er%ﬁagfm{eag (%%rg);%%%% Véﬁﬁnpourrd
aRdestnerie Hneyinteuirn 53 thevkignatodtoarbonteabaistifisvsaicited caiculated.

TIRM IR OIRPSORSISHNO PE A2 o 9&%‘@@!@3&;%?&%@ %@%@&M%n MCP1

group; B represents an urisubstituted, saturat group having two
seaisdivatoms (CRkrewd) isotheicsrsitasisemiie (demterédivoimers;tion values of
£ENFNLOML S PG, A5, MiXed, racemic mixtures, geometric isomers,

tautomgr%ﬁ séealts, k%/drgr%s, solvates, solid forms and mixtures thereof.

2. The compounds according to claim 1, characterized in that X5 is 15

SleeH AL RIRYPS O G ARINIB 2P GG A EPEOR12,

and -OCHZ000R1Z.
After treatment, the total RNA is extracted from the celis using the NucleoSpin®

96 RNA kit (Macherey Nagel, Hoerdt, France) following the manufacturer's

instructions.

1ug of total RNA (quantified based on the reading of the UV spectrophotometer)
was then reverse-transcribed to complementary DNA by reaction for 1 hour at
37°C in a total volume of 30yl containing buffer 1X (Invitrogen), 1.5 mM of DTT,
0.18 mM of dNTPs (Promega), 200ng of pdN6 (Amersham), 30U of RNase
inhibitor (Promega) and 1l of MMLV-RT (Invitrogen).

The quantitative PCR experimenis were carried out using the MyiQ Single-Color
Real-Time PCR Detection System (Biorad, Marnes-la-Coquette, France) and
were performed using the iQ SYBR Green Supermix kit following the supplier's
recommendations, in 96-well plates, on 5pl of diluted reverse-transcription
reaction mixture with a hybridization temperature of 60°C. Primer pairs specific to
the MCP1 and MMPS genes under investigation were used:
¢ NhMCP1: sense primer: 5-AGGAAGATCTCAGTGCAGAGG-3 (SEQ ID
No.9) and antisense primer: 5-AGTCTTCGGAGTTTGGGTTTG-3' (SEQ
ID No.10)
« hMMPY: sense primer. 5-TGGCACCACCACAACATCAC-3 (SEQ ID
No.17) and antisense primer: 5-ACCACAACTCGTCATCGTCG-3' (SEQ
ID No.18)
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3. The compounds according to claim 2, characterized in that R12
represents a hydrogen atom or a tert-butyl group. 20 25 154 4. The
compound according to any one of claims 1 to 3, characterized in that A
represents a carbonyl group C=0. The compounds according to
any one of claims 1 to 4, characterized 15|n that ring Il is substituted with
ring | in position C4 or C5. 6. The compounds according to any one of
claims 1 to 5, characterized in that X1 is in the para position relative to the

Tdusigoncofving [flUD?s Terccompdieds actiordthy tocanytinrebfteldims Amount of
d9-Rp EhALRRLR)ZBA N tséﬁi'saﬁl%t@gaﬂoqg ?hté'fué%r%cﬁﬂysji@rg%i@ied during

bromlne atom, a methyloxy group, a methylthio group an o
RéHRofothepokyaariprimEtdaiatbge iaatomis producsdThie sonmpsaidsdilutions

@%g&@%&%&%@@%@f C@W?‘nﬁ&%e@ﬁmﬁ ‘7fl1§ ;féé@é@a&&%%?ﬁg% reaction

of the groups X3, X4, X6 and X7 represents a halogen atom
mwéié@ﬁna&mwfﬁé%@)mmge@@rﬁy!@v@wé@mé lete s, aitathutedetei2ined using

18 RSB A aptbariienicatand forespangbto chiorine or

fluorine atoms. 10. The compounds according to anyone of claims 1 to 7,

TdhargvRiizet arRFResenantibexERRes cak ttespsalkiAgrdbpnSDITRiiged, in the
HmReuRds acraiding mmé qa@é?f GtaimsrLdeid. sharactenizedinthale 36m4

they are selected from: tert-butyl ’
(poSR dichloreRrgiitoxo-3-(BL@ES luorontéthy ) pherd@ithten-2-  primer: 5

RpERYHRRERcHY ETIeHYIPrePANBCSEQ 1D No.19) and antisense primer:
5-GGGAAGGTGTAATCCGTCTCCACAG-3 (SEQ 1D No.20)). The induction
factor, i.e. the ratio of the relative signal (induced by the compound according to
the invention) to the mean of the relative values of the control group, was then
calculated. The lower this factor, the greater the inhibitory effect of the compound
on gene expression. The final result is represented as the mean of the induction

values in each experimental group.

Resulis

The inventors also demonstrated, on monocytes in vitro, that the compounds
according to the invention have antiinflammatory effects. The results presented
in Fig. 7-1 show that compounds 7 and 11 according to the invention, at 1M,
induce a significant decrease in secretion of MCP1 in human monocytes. The
results presented in Figs. 7-2 and 7-3 show that compounds 7 and 11 according
to the invention, at 1uM, induce a significant decrease in expression of MCP1
and MMP9 in human monocytes. The results presented in Fig. 7-4 show that
compound 2, at 0.1 and 0.3uM, induces a significant decrease in expression of

MCP1 in human monocytes.

Conclusion

Unexpectedly, the experimental data presented show that the compounds
according to the invention have an antiinflammatory action in monocytes
stimulated with PMA.
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102-(2,3-dichloro-4-(3-o0x0-3-(5-(4-(trifluoromethyl)phenyl)thien-2-y1)-
propyl)phenoxy)-2-methylpropanoic acid; tert-butyl
2-(2,3-dichloro-4-(3-hydroxy-3-(5-(4-(trifluoromethyl)phenyl)thien-2-
y1)-propyl)phenoxy)-2-methylpropanoatg;
2-(2,3-dichloro-4-(3-hydroxy-3-(5-(4-(trifluoromethypphenyl)th en-2-
15yl)propyl)phenoxy)-2-methylpropanoic acid; tert-butyl 2-(2,3-dichloro 4
(3 0x0-3-(5-(4-(trifluoromethyl)phenyl)thien-2-

GapesgyBgiei®igibutanoate; 2-(2,3-dichloro 4 (3
0x0-3-(5-(4-(trifluoromethyl)phenyl)thien-2-y1)- propyl)phenoxy)butanoic
acid; 20 25 156 tert-butyl

TheArdidhier far s B e R trifiabibmetyipoheey teieprding to the invention

R 09@91998%%&5%% 4&?@’%}7%&%r}%yﬁg%%%r;igﬁhie%qg[_ig%{nic properties

2-(2,3-dichloro-4-(3-ox -(4-(trifluorome

' (ioMspynphdhexylasmethifipiopaiidi &, free Tatty acids levels) as well as

aRRNERE2. i RIR: A~ (RgKQs 9> (AHU T YQIRMBIAYDRBAIMILIGRE that  the

Apropy1)-phenoxy)-2,2-dimethylpentanoate;
COIBSLHIERI G aL{3RexE: 306 Iueriiflen refa sty igheiyhitien oxpression of genes
0 5.2 dimeth : 4 I .
PPN A W0 Sl Moot enery
digyippspy 1) ifenosydisetabdained in vivo, provide evidence of the therapeutic
p%‘t@?naé?ié?"cﬂ@ﬁ‘d@p%@é(g%ﬁimE;qwm%tmmwm}iﬁﬁgﬁé@f to pathologies
propyl)phenoxy)acetic acid, tert-but o _ .
ag o- 48 oxB’lgt@thC(triﬁMB%ﬁi@ﬁwl)ﬁﬁéhypﬂﬁen@-%lmjﬁﬂﬁ?&%s, obesity,
APRERDYTEIREEyIPropanoate;
152-(2-chloro-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenyl)thien-2-y1)- '
RO TTPREROYIS- PLYRENN B FsE BR BB trete th the! é??é\ﬁhﬁ%vaf{eg character in
vgﬁ%&(éeﬁﬂ:ﬁﬁfmeaa@?%(ﬂwM@B@@g-@-y@ [PRYOR of the expression of genes

phenoxy)-2-methylpropanoate; -(3-chloro 4

ceslipeoiar(snaymafiBrsahesyifpHish erkielsi pf lipids and carbohydrates, and

in thermoreguiation, and in an increase in catabolism of the fatty acids, as well

as antiinflammatory action.
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20propyl)phenoxy)-2-methylpropanoic acid; tert-butyl
2-(2-fluoro-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenyOth en-2-yl)propy1l)-
phenoxy)-2-methylpropanoate; 2-(2-fluoro 4 (3
oxo-3-(5-(4-(trif|uoromethyl)phenyhthieni-g,-iyl)propyl)-
phenoxy)-2-methylpropanoic acid; 25tert-butyl 2-(2-fluoro 4 (3
oxo-3-(5-(4-(trif|uoromethyl)pher&@p@gﬁ{@ @pyl)- phenoxy)acetate;
2-(2-fluoro-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenyhthien-2-Apropy1)-
dshientdieykcetid. i@ Therapeutic rescue of neurodegeneration in experimental
fﬁﬁ@é'H%Bé‘%é(é'@Qé%ﬁéé(ﬁi%f%%'.r%‘?é?@&?@é@?&e@ﬂ?ﬁﬂ&%%‘%lﬁﬁ5,1%6@6, 10
propyl)phenoxy)acetic acid; tert-butyl
(2(BRuldtB-4-(3-0x0-3-(5-(4-(trifluoromethyl)phenypthien-2-Apropy1)-
phenoxy)butanoate;
F22 Hlude-4 - (Brax -8« (@ {triin dantethPpbervO e BAIBOPY BS INSIGHTS

Eﬂ?‘i‘ b, ic acid;
F%PZ Iuoé)’-ﬁﬁy%ﬁ)?g/-&(5-(4-(trif|uoromethypphenyOthien-Z-yl)-

ropyl henoxy{_)_)butar_\oic acid; , _
GEoSH y19 Bo R PH X (B R BleEt RARsRiag e aove! target
f&ﬂﬂi@%@z@ﬂ@ﬂ@%%ﬁﬁ@ﬁ@@fs@ﬂ DRUG ?E?CSVEW_TO?A'B
=(Z- -4-(3-0%x0-3-(5-(4-(trifluoromet enyl)thien- -yl)-
T PG DI BAE Gl R T2 Hemd s (s
0Xx0-3-(5-(4-(trifluoromethyl)phenyOthien-2- Apropyl)-phenoxy)acetate;
intepBERIBl A iResRECE(95E-RAfIR e etyDp Hisel2 Guidelines on

e oRiA)PRERHMIBCRIG ARy ascuiar Disease, 2003, ,
tert-butyl2-(2-bromo-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenyl)thien-2-

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

Lefebvre P, ef al., Sorfing out the roles of PPARalpha 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 (6),
993-9

Liu Y and Miller A, Ligands fo peroxisome proliferator-activated receptors as
therapeutic options for metabolic syndrome, DRUG DISCOVERY TODAY:
THERAPEUTIC STRATEGIES, 2005, 2 (3), 165-189

Mensah M, The Aflas of Heart Disease and Sfroke, 2004,

Polak, Oral administration of the selective PPARd agonist GWO0742 reduced
clinical symptoms and reduces astroglial and microglial inflammatory activation in
a modef of EAE, J Neuroimmunol, 2005,

Raspe E, ef al., Modulation of rat liver apolipoprotein gene expression and serum
lipid levels by tefradecylthioacetic acid (TTA)} via PPARalpha activation, J Lipid
Res, 1988, 40 (11), 2099-110
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yl)propy1)-phenoxy)-2-methylpropanoate;
2-(2-bromo-4-(3-0x0-3-(5-(4-(trifluoromethyl)phenypthien-2-y1)-
propyl)phenoxy)-2-methylpropanoic acid; 20tert-butyl2-(2,3-dichloro 4 (3
0x0-3-(5-(4-(trifluoromethyl)phenyl)fur-2-
yl)propy1)-phenoxy)-2-methylpropatitate;
2-(2,3-dichloro-4-(3-o0xo-3-(5-(4-(trifluoromethyl)phenyl)fur-2-y1)-
propyl)phenoxy)-2-methylpropanagi @Hﬂﬁsﬁ 158 tert-butyl
2-(2,3-dichloro-4-(3-oxo-3-(5-(4-(trittuoromethoxy)phenyOthien-2-y1)-
propyl)phenoxy)-2-methylpropanoate;
2-(2,3-dichloro-4-(3-oxo-3-(5-(4-(trifluoromethoxy)phenypthien-2-y1)-
propyl)p -2-methyl iC aci rt-but - .
2- (2 3-difluor gj&i Sdgxo 3%8 g t?lfluor(?me%ﬁyl phégrllj;l?(%ttta?g%c-iz- S-phenyk-1
(phaprbibamphynea))- zmﬁymgpMﬁ}yI 1-(phenylfuranyl)propan-1-ones of

er?e@i?f ifluor 31 -(3-0x0-3-(5-(4-(trifluoromethyl)phenyl)thien-2-y1)-
propyl)phenoxy)-2-methylpropanoic acid; tert-butyl
2-(2,6-dimethy1-4-(3-0xQ-3-(5-(4- (trﬁluoromet%yl)phen&)thlen -2-
10ylh)propyl)- phen ethylpr pénoate;
2-(2,6-dimethyl-4-(3-0x0-3 [
propyl)phenoxy)-2-metHylpro -acih— B
tert-butyl2-(4-(3-(5-(4-bromophefiyl)thien-2-y1)-
dichlorophenoxy)-2-methylpropanoate;
152-(4-(3-(5-(4-bromophenyl)thien-2-y1)-3- ox?fpropyl))ﬁ’aS dichloro-pheno
Xy)-2- methylpropanoic acid; tert-butyl 2-(2,3-dichloro-4-(3-(5-(4-(methylth
o)phenyl)thien-2-y1)-3-oxopropyl)- p(fll)enoxy)-Z-methyIpropanoate;

in wriérs-dichloro-4-(3-(5-(4-(methylthio)phenypthien-2-y1)-3-oxo-
20propyl)phenoxy)-2-methylpropanoic acid;
tzér rﬁwmﬁ@ diARIeERA. B Brlo- S5 el S5RER:2-

{QRYBBBRROXNS AP BHN Y QPRAREHE:;
é 3 dlchloro 4-(3-0x0-3-(5- phenylthlen -2- y %3 pyl)phenoxy)-2-
t

MetFsRRSSAHBIA BeieIestertdityi2-Rity AEH1-4-(3-nx0-3-(5-(4-

G{Elk@ﬁ@@é%ﬁhwm@wgm@pawz mwwMQ@émpropanoate
2-methy1-2-(2- meth¥21-4-(3-oxo-3-(5-(4-(triﬂuoromethyl)phenyl)-thiophen-
#5 represents a -ORS5 group;

X
\oxoropylf 2,3-

X6 represents a halogenor a R6 group;
X7 represents a halogen or a R7 group;

X8 represents ahydrogen atom;

R1 representing a hydrogen or an alkyl group having 1 to 4 carbon atoms, said
alkyl group being optionally halogenated;
R3, R4, R6 and R7, which may be identical or different, selected from hydrogen
or an alky! group having 1 to 4 carbon atoms;
R5 representing an alkyl radical formed from a saturated linear carbon chain,
having 1 to 4 carbon atoms, said carbon chain being:
- bound, by its end opposite to the phenyl group (li1), -COOR12
substituent, R12 representing a hydrogen or an alkyl group having
1 to 4 carbon atoms;

- upbranched or branched with at least one alkyl group
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159 yl)propyl)phenoxy)propanoic acid;

2-(2,3-dichloro-4-(3-hyd1loxy-3-(4-(4-(tlifluolomethyl)Phenyl)thie11-2-

yOpropyl)phenoxy)-2-methylpropanoic acid;

2-(2,3-difluoro-4-(3-hydroxy-3-(5-(4-(trifluoromethyl)Phenyl)thien-2-

5yl)propyl)phenoxy)-2-methylpropahdit acid;

tert-butyl2-(4-(3-oxo-3-(5-(4- (trifluoromethyl)phenyl)thien -2-

yI)propyI)pﬂeno ).h utgn 2 é,{4 :(n3 0x0-3-(5-(4-(trifluoromethyl)phenyl)

h en-2- yI)propy enoxy utan0|c aC|d 10-

tert butyI2 methyl-2-(4-(3-oxo-3-(5-(4-(trifluoromethyl)phenyOthien-2-

BB RRIION e

oxo S:4- é)me?ﬁyl?pﬁgnyomlen 2-AproPyl)-phenoxy)-2-

methylmapmbomyagmup (CO) and

tert- ut)é %4? -3 -(5-(4-(trifluoromethyl)phenyl)thien-2-

153( ropyl)p xyl)j%cetate
2-(4- (3 0x0-3-(5- (4 (trifluoromethyl)phenyl)thien-211)ProPy1)-Phenoxy)ac
et' %ééfgﬁ ILBOFI%E}%}G th)t%ﬁé r;s];ﬁs &?5%?2?““" group having two carbon
yI)propﬁ}ph@(ﬁ?}zﬂlﬁ'ﬁ@lhylpropanoic acid; 20-
2-(4-(3-hydroxy-3-(5-(4-(trifluoromethypphenyl)th en-2-yl)propyl)-2,6-
dimethylphenoxy)-2-methylpropanoic acid,;

iheé'th%fﬂ@ﬂ(i@@MBrM@%&O@(ﬁG{@GB’ﬂ&MWDHhswvlgnhia‘nx@ﬂil)rﬂoemic

m;)g%(tg %oro oxo- -(5 %%?rﬁ% fosrﬁgﬁiy% Iéaﬁf/ﬁthf’égravgtei)-smid forms

an@n@wwmﬁwgﬂ)cﬁ methylpropanoic acid; ethyl
2-(2,3-dichloro4-(3-hydroxy-3-(5-(3-(trifluoromethyl)phenyOthien-2-y0-

2. The compounds according to claim 1, characterized in that X5 is
selected from the groups: -OC(CH;);COOR12, -OCH(CH,CH3)COOR12, and
-OCH,CO0OR12.

3. The compounds according to claim 2, characterized in that R12

represents a hydrogen atom or a tert-butyl group.
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propyl)phenoxy)-2-methylpropanoate; 5-
2-(2,3-dichloro-4-(3-hydroxy-3-(5-(4-(trifluoromethoxy)phenypthien-2-
yOpropyl)phenoxy)-2-methylpropanoic acid; 12. A pharmaceutical
composition comprising, in a pharmaceutically acceptable carrier, at least
one compound as defined in claims!$4o 11, optionally 10in combination
with one or more other therapeutic and/or cosmetic active principles. 161
13. The armaceutlca com |t|o accordln Ialm far tr atln the
card%ova@lglﬁar nsE?act((%SraSCgonnegte% %Pseﬁjrﬁaﬁcl:@ss of |p(|)‘§l’ and/or deciized in
thatdkbebyesate sretzoolisml @mpTﬁe@harmaceutlcal composition
according to claim 12, for the treatment of diabetes or dyslipidemias. 15.
Compoundsderivedfromsubstituted3-phenyl-1-
(ph@yltﬁ@mﬂmmmﬁ&aesmdmg to any one of claims 1 to 4, characterized
Iy one f eneral formula (I): (1) in
In %#W?ﬁg;ﬂ!égf%k%ﬁte}?e% S a iﬁ Ha %if r%L f%ré%Rl group; 15X2
represents a sulfur or oxygen atom X3 represents a halogen or a R3,

s B ST S8 140 e

in Grup] is in the para position relative 1o the position of ring i
7. The compounds according to any one of claims 1 to 6, characterized
in that X1 is selected from a trifluoromethyl group, a bromine atom, a methyloxy

group, a methylthio group and a triflucromethoxy group and a hydrogen atom.

8. The compounds according to any one of claims 1 to 7, characterized

in that at least one of the groups X3, X4, X6 and X7 represents a haiogen atom.

9. The compounds according to any one of claims 1 to 8, characterized
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20X7 represents a halogen or a R7 group; X8 represents ahydrogen
atom; R1 representing a hydrogen or an alkyl group having 1 to 4 carbon
atoms, said alkyl group being optionally halogenated; 25R3, R4, R6 and
R7, which may be identical or different, selected from hydrogen or an alkyl
group having 1 to 4 carbon atoms; R&representing an alkyl radical formed
from a saturated linear carbon chain, having 1 to 4 carbon atoms, said

o SRS At LR AR

group having 1 to 4 carbon atoms; - unbranched or branched with at least

one gy r@%&}‘%ﬂﬁgﬁgﬁéﬁuﬁﬁ t%%’ﬁkiicﬁnés & SOVt goup (GOL . 176

represents an unsu

St rate group having two carbon

in tmhish(@mMizZeC M) rtherstetecisonliersgdiagtereoisomers, enantiomers),
pure or mixed, racemic mixtures, geometric isomers, tautomers, salts,
hydrates, solvates, solid forms and mixtures thereof. 1516.
Confgounidsdesivedivods aestitidadsiptamybte of claims 1 to 10, characterized

; lthieny, -ones and

n ﬁ%ﬁ%ﬁyl-ﬁ%p%i%%‘fﬁi%l propan-1-ones of general formula (I):  (l) 20in
whidier}iuigbresenis-dibaloged - @ R1p-3R3- G0 Lawupt N2 pbsredithien-2-
a Su;'fh'{)ﬁfpwgﬁgr?&wi}metﬁyipmpanoate;

2-(2,3-dichloro-4-(3-oxo-3-(5-(4-(triflucromethyl)phenyiithien-2-yi)-
propyl)phenoxy}-2-methyipropanoic acid;

tert-butyl 2-(2,3-dichloro-4-(3-hydroxy-3-(5-(4-(trifluocromethyhphenylthien-2-
yh-propyhphenoxy)-2-methylpropanoate;
2-(2,3-dichloro-4-(3-hydroxy-3-(5-(4-(trifluoromethyl)phenylthien-2-
ylipropyl)phenoxy)-2-methylpropanoic acid,

tert-butyl 2-(2 3-dichloro-4-(3-oxo-3-(5-(4-(triflucromethyl)phenylthien-2-
vhypropyl}-phenoxy)butanoate;
2-(2,3-dichloro-4-(3-oxo-3-(5-(4-(trifluoromethyhphenyljthien-2-yi)-
propyl)phenoxy)butanoic acid,
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X3 represents a halogen or a R3, -SR3 or -OR3 group; X4

represents a halogen or a R4, -SR4 or -OR4 group; 25X5 represents a

-OR5 group; X6 represents a halogenor a R6 group; X7 represents a

halogen or a R7 group; X8 represents ahydrogen atom; 161b R1
representing a hydrogen or an alky# gfoup having 1 to 4 carbon atoms,

said alkyl group being optionally halogenated; R3, R4, R6 and R7, which
may. be identic ifferent, selegted frgm_ h n I rQ .
L c2riot SR S rereeeniey T bt 2
a sapliratecylinehecaxypid chathyhavipgnbadsd carbon atoms, said carbon

hai ing;. - , ' i (1D, =000R12
b e R D S R 2 T s
carborepidimisedGxrbrasthdo osrasictasddyith at least one alkyl group A

S a %%85] gro%Péz,zmdeChf%FéSt%@‘?(@@% 2 jﬁrr?fﬁ%%ﬁ%ﬂ@%%@ﬂﬁhiena-

group having two carbon eir stere

(diagtigpeoigbrpdrsnexnantichndrsiipulecntanizats;; racemic mixtures,

e T B L6 DERVATIUE Be B ene
3-PHENVRYIPEENYLT RIENEL)PROFANC @NES AND OF
3-PHEN e BHENY R AN Y RROPA - GBS ERERARALION ion-2-

AND
yhpropyl)-phenoxy)acetate;

- 2-(2,3-dichloro-4-(3-ox0-3-(5-(4-(trifluoromethyl)phenylithien-2-yl)-

propyliphenoxyjacetic acid;

- tert-butyl 2-(2-chioro-4-(3-ox0-3-(5-(4-(triflucromethyl)phenylithien-2-yl)propyl}-

phenoxy}-2-methyipropanocate;
- 2-(2-chloro-4-(3-ox0-3-(5-(4-(trifftucromethyl)phenybhthien-2-yi)-
propylphenoxy)-2-methylpropanoic acid,

- tert-butyl 2-(3-chioro-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenyhthien-2-ylpropyl}-

phenoxy)-2-methylpropanoate,
- 2-{3-chioro-4-(3-ox0-3-(5-(4-(trifluoromethyl)phenyhthien-2-yl}-
propyliphenoxy)-2-methylpropanoic acid;

- tert-butyi 2-(2-fluoro-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenyhthien-2-yhpropyl)-

phenoxy)-2-methyipropanocate;
- 2-(2-fluoro-4-(3-ox0-3-(5-(4-(trifluoromethyhphenylithien-2-ypropyl)-

phenoxy)-2-methylpropanoic acid;

- tert-butyl 2-(2-fluoro-4-(3-ox0-3-(5-(4-(trifluoromethyl)phenylithien-2-ylipropyl)-

phenoxy)acetate;

- 2-(2-fluoro-4-(3-ox0-3-(5-(4-(trifluoromethylphenylthien-2-yhpropyl)-
phenoxy)acetic acid;

- 2-(2-fluoro-4-(3-hydroxy-3-(5-(4-(trifluoromethyl)phenylithien-2-yl}-
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ABSTRACT 10The present invention relates to compounds derived from
substituted 3-phenyl-1- (thien-2-yl)propan-1-ones, pharmaceutical
compositions comprising them as well as their therapeutic applications,
notably in the field of human and animal health. (no suitable figure)
B0544w0 Seq List TRAD GB.txt SEQUENCE LISTING <110> GENFIT
<120> DERIVATIVES OF SUBSTITUTED

P B ARG AR L) PROPAN-LONES, PREPARATION

ANDAUSE (/] 3062 BOBAAWE 30803 HROSFBUB LR BEth2)0BI B Maien6dy )propyl)-

22 SHIESARUERon 33 210, 1 211> 21212 D 1o

tgctgtdgaliigra-423oxp-3xbridbiflucromethyl)phenylithien-2-ylipropyi)-
phenoxy)butanoic acid;
2-(2-fluoro-4-(3-hydroxy-3-(5-(4-(trifluocromethyl)phenythien-2-y})-
propyliphenoxy)butanoic acid;

- tert-butyl 2-(2-bromo-4-{3-oxo-3-(5-(4-(trifluoromethyl)phenylithien-2-
yvhpropyl)-phenoxy)butanoate;

- 2-(2-bromo-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenylithien-2-yi)-
propyl)phenoxy)butanoic acid;

- iert-butyl 2-(2-bromo-4-(3-ox0-3-(5-(4-(trifluoromethyhphenyl)thien-2-
yhpropyl}-phenoxy)acetate;

- 2-(2-bromo-4-(3-oxo-3-(5-(4-(triflucromethyl)phenylthien-2-yl)-
propyliphenoxy)acetic acid;

- tert-butyl 2-(2-bromo-4-(3-oxo-3-(5-(4-{triflucromethyliphenyithien-2-
yhpropyl)-phenoxy)-2-methylpropanocate;

- 2-(2-bromo-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenylithien-2-yi)-
propyl)phenoxy)-2-methylpropanoic acid;

- fert-butyl 2-(2,3-dichioro-4-(3-ox0-3-{5-{4-(trifluoromethylphenyl)fur-2-
yhpropyl)-phenoxy)-2-methylpropancate;

- 2-(2,3-dichioro-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenyhfur-2-yi)-
propyl)phenoxy)-2-methylpropanoic acid;
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<212> DNA <213> Artificial <220> <223> Antisense primer hABCAl
<400> 2 catctgagaa caggcgagcc20 <210> 3 <211> 20 <212> DNA <213>
Artificial <220> <223> Sense primer mACOX1 <400> 3 gaagccagcg
ttacgaggtg20 <210> 4 <211> 20 <212> DNA <213> Artificial <220> <223>
Antisenseimer mACOX1 <400> 4 td§8gttctt gggacgggtg20 <210> 5 <211>

20

tert-butyl 2-(2,3-dichloro-4-(3-ox0-3-(5-(4-(triflucromethoxy)phenyi)thien-2-yi)-
propyhphenoxy)-2-methylpropanoate;
2-(2,3-dichioro-4-(3-oxo-3-(5-(4-(triffuoromethoxy)phenyiithien-Z-yi)-
propyliphenoxy)-2-methyipropancic acid;

tert-butyl  2-(2,3-difluoro-4-(3-oxo0-3-(5-(4-(trifluoromethyhphenyi)thien-2-
vhpropyl)-phenoxy)-2-methylpropanoate;
2-(2,3-difluoro-4-(3-oxo-3-(5-(4-(trifluoromethy)phenylithien-2-yi}-
propyliphenoxyi-2-methylpropanoic acid;

fert-butyl  2-(2 B-dimethyl-4-(3-0x0-3-{5-(4-(trifluoromethyl)phenylithien-2-
yhipropyh-phenoxy)-2-methyipropanocate;

2-(2 6-dimethyl-4-(3-ox0-3-(5-(4-(trifluoromethyl)phenylithien-2-yl)-
propylphenoxy)-2-methylpropanoic acid;

tert-butyl 2-(4-(3-(5-(4-bromophenylithien-2-yl)-3-oxopropy!)-2, 3-
dichlorophenoxy)-2-methylpropanoate;
2-(4-(3-(5-(4-bromophenylithien-2-y1)-3-oxopropyl}-2, 3-dichloro-phenoxy)-2-
methylpropanoic acid;

tert-butyl 2-(2,3-dichloro-4-{3-(5-{4-(methylthio)phenylthien-2-y!)-3-oxopropyl)-
phenoxy)-2-methylpropanocate;
2-{2,3-dichloro-4-(3-(5-(4-(methylthio)phenyhthien-2-yl}-3-oxo-
propyliphenoxy}-2-methylpropanoic acid;

tert-butyl 2-(2,3-dichioro-4-(3-oxo-3-(5-phenylthiophen-2-
yl)propyl)phenoxy)-2-methylpropanocate;
2-{2,3-dichloro-4-(3-oxo-3-{5-phenylthien-2-yl)propy!)phenoxy}-2-
methylpropanoic acid;

tert-butyl 2-methyl-2-(2-methyl-4-(3-0x0-3-(5-(4-
(trifluoromethyl)phenyhthiophen-2-yl)propylyphencxy) propanoate;
2-methyl-2-(2-methyl-4-(3-oxo-3-(5-(4-(trifluoromethylphenyl)-thiophen-2-
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<212> DNA <213> Artificial B0O544W0 Seg List TRAD GB.txt <220>
<223> Sense primer mApoClIl <400> 5 ctcttggctc tcctggcatc20 <210> 6
<211> 20 <212> DNA <213> Artificial <220> <223> Antisense primer
mApoClIIl <400> 6 gcatcctgga ccgt%@gazo <210> 7 <211> 22 <212>
DNA <213> Atrtificial <220> <223> Sense primer mCPT1b <400> 7
ggactgagac tgtgcgttcc tg22

vipropyl)phenoxy)propanoic acid;

- 2-(2,3-dichloro-4-(3-hydroxy-3-(4-(4-(triflucromethyl)phenybthien-2-
yhipropyhphenoxy)-2-methylpropanoic acid;

- 2-(2,3-difluorc-4-(3-hydroxy-3-(5-(4-(trifluoromethyl)phenyljthien-2-
yhpropyhphenoxy)-2-methylpropanoic acid;

- tert-butyl 2-(4-(3-o%x0-3-(5-(4-(trifluoromethyl)phenyi)thien-2-
yi)propyhphenoxy)-butanoate;

- 2-(4-(3-ox0-3-(5-(4-{trifluoromethyl)phenyhthien-Z-yhpropyl)-phenoxy)-
butanoic acid,

- teri-butyl 2-methyl-2-(4-(3-oxo-3-(5-(4-(trifluoromethyliphenyl)thien-2-
yhpropyl)-phenoxy)propancate;

- 2-(4-(3-oxo-3-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)propyl)-phenoxy)-2-
methylpropanoic acid;

- tert-buiyl 2-{4-(3-0x0-3-(5-(4-(trifluoromethyl}phenyl)thien-2-
ylipropylyphenoxy)-acetate;

- 2-(4-(3-0x0-3-(5-(4-(triflucromethylphenylithien-2-yl)propyl)-phenoxy)acetic
acid;

- 2-(2,3-dichloro-4-(3-hydroxy-3-(5-(4-(triflucromethyl)phenyl)furan-2-
yhpropyl)phenoxy)-2-methylpropancic acid;

. 2-(4-(3-hydroxy-3-(5-(4-(triflucromethyl)phenyljthien-2-yl)propyl)-2,6-
dimethylphenoxy)-2-methylpropanoic acid;

- ethyl  2-(2,3-dichloro-4-(3-ox0-3-(5-(3-(trifuoromethyl)phenyl)thien-2-yl)propyl)-
phenoxy)-2-methylpropanoate;



<210> 8 <211> 20 <212> DNA <213> Artificial <220> <223> Antisense
primer mCPT1b <400> 8 agtgcttggc ggatgtggtt20 <210> 9 <211> 21
<212> DNA <213> Atrtificial <220> <223> Sense primer hMCP1 <400> 9
aggaagatct cagtgcagag g21 <210> #%<211> 21 <212> DNA <213>
Artificial <220> <223> Antisense pr? r hMCP1 <400> 10 agtcttcgga
gtttgggttt g21 <210> 11 <211> 22

- 2-(2,3-dichloro-4-(3-ox0-3-(5-(3-(trifluoromethyl)phenylithien-2-yl}-
propyl)phenoxy)-2-methylpropanoic acid,
- ethyl 2-(2,3-dichloro-4-(3-hydroxy-3-(5-(3-(triflucromethyliphenyijthien-2-yi}-
propyhphenoxy)-Z2-methylpropanoats;
5 - 2-(2,3-dichloro-4-{3-hydroxy-3-(5-(4-(triflucromethoxy)phenyithien-2-
vhpropyphenoxy)-2-methylpropanoic acid;

12. A pharmaceutical composition comprising, in a pharmaceutically
acceptable carrier, at least one compound as defined in claims 1 to 11, optionally
10 in combination with one ar more other therapeutic and/or cosmetic active

principles.



10

15

20

25

<212> DNA <213> Artificial 80544w0 Seg List TRAD GB.txt <220> <223>
Sense primer mPDK4 <400> 11 tactccactg ctccaacacc tg22 <210> 12
<211> 20 <212> DNA <213> Artificial <220> <223> Antisense primer
mPDK4 <400> 12 gttcttcggt tccetgettg20 <210> 13 <211> 24 <212> DNA
<213> Artificial <220> <223> Sensé®timer mUCP2 <400> 13 gtcggagata
ccagagcact gtcg24 <210> 14 <211> 20 <212> DNA <213> Artificial <220>

<22%§A%e%%%ﬁﬁ%eer@c%?ggn%ggﬁgﬁaccording to claim 12, for treating
the cardiovascular risk factors connected with disturbances of lipid and/or

carbohydraie metabolism.

14. The pharmaceutical composition according to claim 12, for the

treatment of diabetes or dyslipidemias.

15. Compounds derived from substituted 3-phenyl-1-
(phenylthienyhpropan-1-cnes and 3-phenyl-1-{phenyifuranyhpropan-1-ones of

general formula (1):

in which:
X1 represents a halogen, a R1, -8R1 or -OR1 group;
X2 represents a sulfur or oxygen atom;
X3 represents a halogen or a R3, -SR3 or ~-OR3 group;
X4 represents a halogen or a R4, -SR4 or -OR4 group;
X5 represents a -ORbS group;
X6 represents a halogenor a R8 group;
X7 represents a halogen or a R7 group;

X8 represents ahydrogen atom;

R1 representing a hydrogen or an alkyl group having 1 to 4 carbon atoms, said
alkyl group being optionally haiogenated;

R3, R4, R6 and R7, which may be identical or differeni, selected from hydrogen
or an alkyl group having 1 to 4 carbon atoms;

RS representing an alkyl radical formed from a saturated linear carbon chain,
having 1 to 4 carbon atoms, said carbon chain being:

- bound, by its end opposite to the phenyl group (ll), -COOR12



10

15

20

25

cacatcaaca ggggaggcga20 <210> 15 <211> 20 <212> DNA <213>
Artificial <220> <223> Sense primer mUCP3 <400> 15 gcaccgccag
atgagttttg20 <210> 16 <211> 20 <212> DNA <213> Artificial <220> <223>
Antisense primer mUCP3 <400> lgs%gcgctggag tggtccgcetc20 Page 3
80544W0 Seq List TRAD GB.txt <210> 17 <211> 20 <212> DNA <213>
Artificial <220> <223> sense primer hmmP9 <400> 17 tggcaccacc

acaacatca >.1 Jn]-:? <g§1%> <%E’IE§> riificial. s é%; .
<223> Ant%i%éﬁ%%ﬁ’e%ﬁ%m@é% %Z?O > é) éhé{?e{c actc%t%%t%k%‘s Up having
1 to 4 carbon atoms:
- unbranched or branched with at least one alkyl group

having 1 to 4 carbon atoms;
A is a carbonyl group (COj;

B represents an unsubstituted, saturated alkyl group having two carbon
atoms (CHyp-Chy)

their sterecisomers (diasierecisomers, enantiomers), pure or mixed, racemic
mixtures, geometric isomers, tauiomers, salts, hydrates, solvates, solid forms

and mixtures thereof.

16. Compounds derived from substituted 3-phenyl-1-
(phenyithienyl)propan-1-ones and 3-phenyl-1-(phenylfuranyl)propan-1-ones of

general formula (I):

V)

in which:
X1 represents a halogen, a R1, -SR1 or -OR1 group;
X2 represents a sulfur or oxygen atom;
X3 represents a haiogen or a R3, -SR3 or -OR3 group;
X4 represents a halogen or a R4, -SR4 or -OR4 group;
X5 represents a -ORS group:
X6 represents a halogenor a R6 group;
X7 represents a halogen or a R7 group;

X8 represenis ahydrogen atom;



10

15

20

<210> 19 <211> 25 <212> DNA <213> Artificial <220> <223> Sense
primer 3684 <400> 19 catgctcaac atctccccct tctce25 <210> 20 <211> 25
<212> DNA <213> Artificial <220> <223> Antisense primer 3684 <400>
20 gggaaggtgt aatccgtctc cacagzgéi%w 21 <211> 22 <212> DNA <213>
Artificial <220> <223> Sense primer 18S <400> 21 cggacacgga
caggattgac ag22 <210> 22 <211> 20 <212> DNA <213> Artificial <220>

R“%ﬁ%%%%é%@\ti!ﬁ?eﬁ%eh@rg%%%%sgr QEQ SaL}é\W Og%%% Lri%tv-ilijw%AiDtcg; 'gatréggoa gms, said
alkyl group being optionally halogenated;
R3, R4, RB and R7, which may be identical or different, selected from hydrogen
or an alkyl group having 1 to 4 carbon atoms;
R5 representing an alky! radical formed from a saturated linear carbon chain,
having 1 to 4 carbon atoms, said carbon chain being:
- bound, by its end opposite to the phenyl group (Il), -COOR12
substituent, R12 representing a hydrogen or an alkyl group having
1 to 4 carbon atoms;

- unbranched or branched with at least one alkyl group
A is a CHOH group;

B represents an unsubstituted, saturated alkyl group having two carbon
atoms (CHy-CHy)

their stereocisomers (diasterecisomers, enantiomers), pure or mixed, racemic
mixtures, geometlric isomers, tautomers, salts, hydrates, solvates, solid forms

and mixtures thereof.



aatctcgggt ggctgaacgc20

162

DERIVATIVES OF SUBSTITUTED 3-PHENYL-1-{(PHENYLTHIENYL)PROPAN-
1-ONES AND OF 3-PHENYL-1-(PHENYLFURANYL)PROPAN-1-ONES,
PREPARATION AND USE

GENFIT

ABSTRACT

10 The present invention relates to compounds derived from substituted 3-phenyl-1-
(thien-Z-yhjpropan-1-ones, pharmaceutical compositions comprising them as well

as their therapeutic applications, notably in the field of human and animal heatlth.

{no suitable figure)



BO544W0 Seg List TRAD GB.txt
SEQUENCE LISTING

<110> GENFIT

<120> DERIVATIVES OF SUBSTITUTED 3-PHENYL-1~(PHENYLTHIENYL)PROPAN-1-ONES AND OF
3-PHENYL~1~(PHENYLFURANYL) PROPAN-1-ONES, PREPARATION AND
USE

<130> BOS44W0

<150> FRO656067
<151> 2006-12-29

<160> 22

<170> PatentiIn version 3.3

<Z210> 1

<2il> 21

<212> DNA

<213> Artificial

<220>

<223> Sense primer hABCAL

<400> 1

ctgaggttgec tgctgtggaa g 21
<210> 2

<211> 20

<212> DNA

<213> Artificial

<220>

<223> Antisense primer hABCAL

<400> 2

catctgagaa caggcgagec 20
<210> 3

<211> 20

<212> DNA

<213> Artificial

<220>

<223> Sense primer mACOXL

<400> 3

gaagccageyg ttacgaggtyg 20
<210> 4

<211> 20

<212> DNA

<213> Artificiai

<220>

<223> Antisense primer mACOX1

<400> 4

tggagttctt gggacgogtyg 20
<2i0> 5

<211> 20

<212> DNA

<213> Artificial
Page 1



BO544w0 Seq List TRAD GB.txt

<220>

<223> Sense primer mApoCIII

<400> 5

crottggete tectggeate 20
<210> 6

<211> 20

<212> DNA

<213> Artificial

<220>

<223> Antisense primer mApoCIII

<400> b

gcatcctgga cogtottogga 20
<210> 7

<211l> 22

<212> DNA

<213> Artificia‘l

<220>

<223> Sense primer mCPT1b

<400> 7

ggactgagac tgtgcgttcc tg 22
<210> 8

<211> 20

<212> DNA

<213> Artificial

<220>

<223> Antisense primer mCPTlb

<400> 8

agtgcttgge ggatgtggtt 20
<210> 8

<211l> 21

<212> DNA

<213> Artificial

<220>

<223> Sense primer hMmcpl

<400> ©

aggaagatct cagtgcagag g 23
<210> 10

<211> 21

<212> DNA

<213> Artificial

<220>

<223> Antisense primer hmcpel

<400> 10

agtcttcgga gtttgggttt g 21
<210> 11

page 2



<211>
<212>
<213>

<220>
<223>

<400>

BO544W0 Seq List TRAD GB.txt

22

DNA

Artificial

Sense primer mPDK4

11

tactccactg ciccaacacc tg

<210>
<21i>
<212>
<213>

<220>
<223>

<400

12

20

DA
Artificial

Antisense primer mpPDK4

iz

gttcttcggt tccctgettg

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

<220>
<223>

<4 00>

13

24

DNA
Artificial

Sense primer muycP2

13

gtcggagata ccagagcact gtcg

<210>
<211>
<212>
<Z213>

<220>
<223>

<400>

14

20

DNA
Artificial

Antisense primer mucp2

14

cacatcaaca ggggaggcga

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

<220>
<223>

<400>

15

20

DNA
Artificial

Sense primer mUCP3

15

gcaccgccag atgagttttg

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

<220>
<223>

<400

16

20

DNA
Artificial

Antisense primer muUCP3

16

gacgctggag tggtccgetc

22

20

24

20

20

20



B0O544wW0 Seg List TRAD GB.txt

<210> 17

<211> 20

<212> DNA

<213> Artificial

<220>

<223> Sense primer hMMpPY

<400> 17

tggcaccacc acaacatcac 20
<210> 18

<211l> 20

<Z212> DNA

<213> aArtificial

<220 ) .

<223> Antisense primer hMMP9

<400> 18

accacaactc gtcatcgtcg 20
<210> 19

<213i> 25

<212> DNA

<213> Artificial

<220>

<223> Sense primer 36B4

<400> 19

catgctcaac atctceccocct toicc 25
<210> 20

<21il> 25

<212> DNA

<213> Artificial

<220>

<223> Antisense primer 36B4

<400> 20

gggaaggtgt aatrccgtctc cacag 25
<210> 21

<211l> 22

<212> DNA

<213> Artificial

<220>

<223> Sense primer 185

<400> 21

cggacacgga caggattgac ag 22
<210> 22

<211> 20

<212> DNA

<213> Artificial

<220>

<223> Antisense primer 18S
Page 4



<400> 22
aatctcgggt ggctgaacgce
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