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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 5 The present invention relaﬁes to compounds derived from
substituted 3- phenyl-1 -(phenylthienyl)propan-1 -ones and substituted

BERRILE RO LRNRIGRES S 9EN0E RIRHARRHIAIEN Y PROPAN-
compositions comprising them  as well as their therapeutic applications,
notdblY thé hife d3FoBHaintalN \and - GPithd YieBItIRAR YhE iRCEtAdSTRaMNES,

demonstrated, surprisingly, E@@é, _ E&q? rding to the
invention intrinsically possgss ero%mlg%%liferator- Activated

Receptor) agonist properties. The molecules described in the invention

are thoselore ALRRTIRIIAR JRRLESLIOTAreang spmelisalions fesacialbtinuie -
with metabolic syndrome, "15 atherosclerosis, cardiovascular diseases,
phsalih felgibamdthiebgsingrapdrension, diavetes, dgslisitivnigids,  3-phenyl-1-

] : s ( rehral ise . . .
e B0 I SR AR
zanveelsaettheis thellanetdiallapelicdtictisn obtabhalircdrdiogesssilaf igknan and
gdﬁ%ﬁ%&tﬂﬁe compounds according to the invention can be 20 used for

the

reatment of dyslipidemias and improvement of global cardiovascular
risk. Didisetésvariosity kaddyisiporsiiaiethigtupising heveélesf Bl compounds

e R A R S R D e ¥ Rierator
mmwpdéﬁmg@ﬁham_m@@mw a cardiovascular pathology
(Mens‘?‘né\ﬂnﬁcﬂ%‘bhé@e&@s@ﬁﬁef@c}ﬁrﬁr?éeiﬁggﬁ?oﬁq tQ r'%é?é@@. of g)naé‘ticuiar

connected w estyle, such as cigarette smoking, physical inactivity
inteisincid diseatingre ¢omBieritghic etketidenverfithegeiahilios syndrome,

faslorv st BH%BF%%‘F&CG Q{jé@é@ 4l of ti'?a%mir'?a%é%?aﬂ%m?ﬂﬁbesity,

aggravation of cardiovascular risk and it is then appropriate 30 to talk o

yoeslansicior wiskaietovayelitaienseasdsiBhnatvilepiseates (asthma, efc.),
Alipidemias Leached, 43, ik af e E@@%?é@,” RAMG L dhe RIREIPGathologies
developeol countries. The preveﬂence of diabetes, currently showing a net
(Atrbakkacis ghsease, efc.), cancers, etc., as well as 1o aliow reduction of global
cardiovascular risk. Preferably, the compounds according to the invention can be
used for the tireatment of dyslipidemias and improvement of giobal
cardiovascular risk.

Diabetes, obesity and dyslipidemias (high plasma levels of LDL
cholesterol and triglyceride.s, low plasma levels of HDL cholesterol, etc.)) are
among the clearly identified cardiovascular risk factors which predispose an
individual to develop a cardiovascular pathology (Mensah M, 2004). These risk
factors are added fo the risk faciors connected with lifestyle, such as cigarette
smoking, physical inactivity and unbalanced diet. There is a synergistic effect
between these various factors: the simultaneous presence of several of them
leads to a dramatic aggravation of cardiovascuiar risk and it is then appropriate

to talk of globai risk for the cardiovascular diseases. The prevalence of

-dyslipidemias reached 43.6% of the population in 2004 in the principal developed

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
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the way to becoming more and more significant in the epidemiology of the
2 cardiovascular diseases: the prevalence of diabetes is in fact estimated
at 7.6% of the population for 2010 (Fox-Tucker J, 2005). According to the
International Atherosclerosis Society (Igternational Atherosclerosis

Society, 2003), cardiovascular diseases represent the primary 5 cause of

éBFHF@UBéEMQPHﬁQ&Hé@F’t‘ﬁ%“ﬁ?@@él S'eag? 5’%%‘2!%@&93@8?% A0 SGed at 7.6%

common in deve oping countties. These diseases are notably coronary

@i&%m!}@émmr i%@ﬁ@r_fﬁ@&ﬁdlpb@rphe?apéﬁterial diseases. These data
(nereeduRiing !N 2dREU IRkl ERIGR cAREARISE B AN Minternational

reducing the morbidity and mortality due to the cardiovascular 1
Hhesisgiessih Soriaied 98 Findcafbiotiascrdatntisresesnipliesenanthe arimary

GRS LXR AR fﬁriH@ﬁwﬁ%ﬁr‘gﬁ?@o%ﬁ}f@sr@héaﬂgrﬁé’éénﬁg% more and more

cardiovascular |seases an elr consequences I1s now oming a
W@@w@m@m@m@ﬁ pesseftitsaze PR atfiseoeRary diseases,
6&'@&9@#%@%9@@58&% é@%ﬁ@ﬁﬁ&ﬂﬁé@&cu'af interest for the

treatment of pathologies associated 15 with disturbances of lipid and/or
carbohlepate ARitaUORIATOsE CVaEidbeteadaphiesityoldyenmplgetiiaseasures for
Indiammation-LRYRL amrIawerng debel,radigyagenlatdiskdndged |
%Fitse PPARg (a, y and 6) are knowﬁqt% be involve% ?g pg%%ologies of iisovascu ar

RaeireiesBRRd dihe e itharftdoffrally e degabreate. nhamsiesontary to a
dhtigating sYrtRABrIReies L eiehke Snelridl 2008 ARY BRI Wstdiovascular

PPAR modulators, agonists or antagonists, selective or nonselective, are
disaaray ara P ihrinceasaadesBsHa M Berean thayalglsThaheeraeary

modulgier daving hepriiciatis N e SEphRSHIR AR SIANCeANSSINdSs according to

dyslipidemias, hypertension and/or inflammation could be used in the

fneafiMeRiion M4n aR BSHIOe @3t I fymdreaiexypivrathatpgidrepasociated
@395&;31{9%5&%8 f@ér?!bﬁ&%eﬂﬁe%égiB%ﬁ}%?QMéiﬁﬁ&&%?dsﬂc% %%%d &iabetes,

(also called (3), each encoded by a different gene. These receptors form

PREBHY thelySlipEsieaRmy oPhudElRMERIRBrs &%d tscaptiol®fadawetingt global
Shesanivatge bysihe binding of certain fatty acids and/or of their lipid
metabolites. Activated 30 PPARs form heterodimers with the receptors of

9-cis rétiRRe athg FB&Rer(c, ¥ and §) are known to be involved in pathoiogies of

this type (Kota BP et al., 2005): ligands of these receptors are marketed for
treating such pathologies (Lefebvre P et al, 2008) 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 insulin resistance, obesity, dyslipidemias, hypertension
and/or inflammation could be used in the treatment of metabolic syndrome (or
syndrome X) (Liu Y and Miller A, 2005).

 The PPAR family comprises three isoforms, designated «, v and & (also
called ), each encoded by a different gene. These receptors form part of the
superfamily of nuclear receptors and franscription factors that are activated by
the binding of certain fatty acids and/or of their iipid metabolites. Activated
PPARs form heterodimers with the receptors of 9-cis retinocic acid (RXR or
Retinoid X Receptor) and attach to specific response elements (PPRE or
Peroxisome Proliferator Response Element) at the the promoter of their target

genes, thus permitting control of transcription.
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Retinoid X Receptor) and attach to specific response elements (PPRE or
Peroxisome Proliferator Response Element) at the the promoter of their
target genes, thus permitting control of transcription. 3 PPARa mainly
controls lipid metabolism (hepatic and @uscular) and glucose
homeostasis, by directly controlling the transcription of genes coding for

proteinsypwolved. in lipi 0 IS, It s antiinflammaiory a

tora e e oS R i o R s fscutan) and

giocuawmmﬂcfsta‘mdiastémtihlttmwaﬂﬁnmga@émbymbﬁummﬂ@mmﬂuding for
lest febvre P, Chinetti G, .Fruchayt JC and Staels B, 2006).

R%Il%?ra egs (gﬁéif%r%te% belé% |b?é erf'gg%?l l?z‘:lte,r{ge?n i r%)ziliqlllu’@l?grﬂ%%ow and

anigrrobidicaiivef SfforRaatitlisrévendtinical ppptibatiogeinitheftestgnoé mtoctimulation

rtai lipidemigas by | ' iglyceri e incrgasin
R B e ARG R SR, cholesterol
(BraRyrs hvoviedtih fheHipicharitd Gobioh Starittube 20(Ricytdy ftekeffencfibrate,
[ tor, of adi enesis), in.qlucase homeastasis. (notably.in insulj
g e e e R R R R Bt P ARG, thus
findcipliice) edppit atichincefhdatrpaitiferdtioh @eetuke My slipldsanasVidy lowering

2005). 15 PPARYy, consequently plays a rale in the ogenesis of o
o Rl e S A S L REtaL (HOL: High
Dresaiitdzoomdrgglitazone, etc.) are PPARy receptor ligands used in the
treatment.af type. 2 diabetes. There are PPARB ligands currently in clinical
ovol R By R R € T ARt RA R PUPOCYIES (2 key
r%léﬂét&f7oo@))e;lbiﬁdgbﬁéh‘}6,5 ligangligosed i’?&ﬁf d’dhmd it Qlﬁcﬁably in  insulin
medjcament. This receptor.is an attractive target for the development o
e AN T Sl S T R TS
metahishisgy nevememane wihuhesesilerasimsucihace dystpiemias, MA, 2005).

r? ity, inflammation and insulin resistance. PPARB is indeed involved in. )
BRATBh OGP ROy difs IRe BB oREHOIRRE BrRrgyPes . of imsulin

Raenassdndhe RiPkfiariier amddifaEciiatioadpimayr B§i?€$@z@w@,€trogii{azone,
inflammatorggr{esponse (Gross B et al., 2005). Beyond to the direct role of

pARMJARORIN Bt UISFON OLSSE AndechRBRRIER MetaBslishetes.

these MQleculps VR SRESHYN QIR ARIEIRFLSN development (for example
GW501516 (CAS Registry Number 317318-70-0)), but no PPARS ligand is used
at present as a medicament. This recéptor is an atfractive 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 control 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 reguiation of lipid and
carbohydrate metabolism, these molecules have a spectrum of pleiotropic action
due fo the great diversity of target genes of the PPAR target genes. These
multiple properties make the PPARs interesting therapeutic targets for the

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

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

cardiovascular risk.
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due to the great diversity of target genes of the PPAR target genes. These
30 multiple properties make the PPARS interesting therapeutic targets for
the treatment of various pathologies, notably cardio-metabolic
pathologies (i.e. cardiovascular and metabolic pathologies) as well as for
lowering global cardiovascular risk. 4 PPAR ligands have a

neUOBIRENE RIS ILOFISITRCSFireans, PHCRIapAIRIBRB AR Rutple

disease a ore generally in any pat y involvin
séeresey atitarion sen’mo ks sdsethendh eyoaee gengorlly ot iengepatiaogy involving

iph d ' ' ,
A T A
Estiguytasnanaoglsyetenlgbelhdeo oggsher@chwahaiigeite ifrosyleaadeath or

c{egggﬂyaﬂgﬁwr#e@?atl %gﬁR%fﬁgﬁm%ﬁoﬂéﬂyw %%ﬁ(%’l& .é(.) Q%?ax%(jb%e%es 3 microglia or

rning an ory Inratsin w imer's disease
afidudedddeciaddp e Siviveaah, 2886) Thias ials@sbesrestigvahtvat theat PPARS
oral administration of PPARS agonists reduced the clinical 10 sympt
ation ol PEARS ag a

oms :
AFRNHRE ARAtich BP SRR B%S%ﬁ‘é?oger%‘ﬁfﬂ%r%Hnat%’?)ﬁri’h"éynﬁ%d‘éﬁ{go#“ which
Aeigiecsdefiseis @ ol H2eObn et (detheiMRRERSAY e@biat. pRYIEtids has also
the compounds according tq the. inventio refore represent an .
ROk R AU LDl oL R Pt eged the clinica
?Eﬁ?@dﬁf@' _ aﬂffftgﬁffhmﬁmd_ tQﬁ‘S@ﬂ; ﬂ@i@?ﬂdi@rﬁﬁmﬁf@mﬂdﬁa&amﬁtaﬁwﬁma model
r lowering global cardjova r risk as well as for neuroprotection.
%?&ﬁ‘ﬁ@%%&%ﬁﬁﬁﬁaggcégmg to the invention possess PPARG and
PPARa@ageisi Fiepariosrangansthereiertied intereshinptibtieatmential to the
metabolic %gtho ogies such as metaboli drome (thtg characteristics, of

RYRIOB adbBRRy (RIS HaP b dBIRIAEA), BT AN al BRod ™ the
iipidooenaafttrasforpiighdgnsl obtriglyersideswatnd/ ardnublenebef IDLipid and/or
cholesterol, (dyslipidemia)), raised glycemia and/or insulin resistance an
PRI AR iV B ARG RO FRReBlaG AR 25 wel as for
fruepientsetsas to compounds derived from substituted 3- 25 phenyl-1

ey ORORaILL ones and 5 Bhenyl L QUENMILIENYIBIORANE s ang

PPARa agonist properties and are therefore of interest in the treatment of
metabolic pathologies such as metabolic syndrome (the characteristics of which

are obesity (in pariicular abdominal obesity), an abnormal blood lipid

~concentration (high ievel of iriglycerides and/or low level of HDL cholesterol

(dyslipidemia)), raised glycemia and/or insuiin resistance and hypertension) and
in the treatment of dysiipidemias.

"The present invention relates to compounds derived from substituted 3-
phenyi-1-(phenyithienyl)propan-1-ones and 3-phenyl-1-(phenylfuranybpropan-1-
ones of the following general formula (1)
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X8 X3 X4 xi X2 A-B I/ X5 2 X7 X6 5 (I) in which: X1 represents a
halogen, a R1, -SRI or -OR1 group; 5 X2 represents a sulfur or oxygen
atom; X3 represents a halogen, a R3, -SR3 or -OR3 group; X4 represents
a halogen, a R4, -SR4 or -OR4 group; 3(5 represents a R5, -SR5 or -OR5
group; X6 represents a halogen, a R6, -SR6 or -OR6 group; 10 X7
represents a halogen, a R7, -SR7 or q 7 group; X8 represents an R8
group; R1, R3, R4, R6, R7 and R8, which may be identical or different,
iReyfe8BNting a hydrogen or an alkyl group; 15 R5 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

Xbhéweraseriasshaleaenin B oy Gkl RRdrasguivalkyl, aryl or

mg&@%g{@g%gmﬁ%m balaw. A represents: (i) a carbonyl group

(CO), 25 (ii) an oxime group (C=N-O-H) or oxime ether group (C=N-0-R1

A3, repraseTrO R Teie@stp arkt andH810r bl R diffsiBht, representing a

YUJER0es. AR A igiup 91N -RALarei B fepresenting a

hydrogen or an aryl, heterocycloalkyl, or heteroaryl group as defined
&R GsantaRyRroRR s @hsfiite@srumot with a cycloalkyl, 30

Xetrarysiaakyinaryhen hsterankeraroms sigiiggd. below; B represents:
X7 represents a halogen, a R7, -SR7 or -OR7 group;

X8 represents an R8 group;

R1, R3, R4, R6, R7 and R8, which may be identical or different, representing a
hydrogen or an alkyl group;

R5 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, heterocyclealkyl, aryl or heteroaryl group as defined
below;

A represents:

(i a carbony! group (CO),

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

(i)  a -CROR10 group, RS and R10 being different, representing a
hydrogen, an alkyi 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,

heterocycloalkyl, aryt or heteroaryl group as defined below;

B represents:

(i} an unsubstituted, saturated alky! group having two carbon atoms (CH-
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(i) an unsubstituted, saturated alkyl group having two carbon atoms (CH2
6 CH2), (ii) an unsubstituted alkene group, having two carbon atoms
(CH=CH), (iii) an alkyne group having two carbon atoms (CC); 5 the
substituents of group 1 are selected frgm -COOR12 and -CONR12R13;
the substituents of group 2 are selected from -SO3H and -SO2NR12R13;
R1 Ll d R13, which may be identical or different, representing a

hy rogen or an 10 unsubstituted alkyl radical; their stereocisomers

(dlﬁﬁt@m@wh@tﬁumaﬂf@m@@)omréwmﬂw raceenatameUes=CH),
@‘H C’ﬂﬁ?ﬁéeb?o[%’ ’t%ltéa l&a@§ solid forms and
rest

of."15 Wit escope he pres nt invention: the term
"alkyl" denotesasaturated linear, branched, halogenated or

tHB%%JBQf?Pu%‘ﬁ@ &ryg; lrpgpereglge{éf@wagq ”@@dﬁ‘i‘i%ﬂf'yd%% %@

carbon atoms, preterably from 1 to 10, and having more partic
3,4,5,6,7,8, 9or 10 carbon atoms. We may mention, for example, the

tﬂ?%ﬂs¥ffﬂéﬂf§’@@§ﬂ¥h&9 EF@%@%B&Q@W [FORIBRY dBUYb RGOSR 1 3,

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

fpmdhe QHOURREPRSING IRty AR, (LN ifRP Wﬁrogen or an

sec-butyl, isobutyl, tert-butyl and their unsaturated derlvatlves h
wrgehstbiecislie #dinal(such as notably: CH=CH). - the term

tHAFI QAL IBRIIRS AR QHFhéﬁsdeé%%%ﬁ?é/a%)anﬂuFQr'&‘”Hw&Ié&asr‘écemic

one ring. We may mention, as cycloalkyl groups having from 3 to

f@é?f%ﬁ%t@ﬁ-@”@ﬂ%pﬁ@ﬁ%%yéﬁiﬁ@ﬂﬁl@@ycﬁﬁi‘@qtﬂy@m@ﬁeﬁﬁw@@%lﬁﬁtw forms
A 3 yslogehd o the term "heterocycloalkyl” denotes a saturated or
unsaturated alkyl group forming at least one ring interrupted by one or

more heteroatoms selected 7 from N, O, S or P. We may mention, as

heterogyglpaknd g%o%g%%egyrwgﬂgntetrahydrothlophene
imidazoline, plperldlne piperazine and
- the term "alkyl" aenofes a saturated, linear, branched, halogenated or

unhaiogenated, hydrocarbon radical having more particularly from 1 to 24 carbon
atoms, preferably from 1 to 10, and having more particularly 1, 2, 3,4, 5, 6, 7, 8,
9 or 10 carbon atoms. We may mention, for example, the methyl, trifluoromethyi,
ethyl, n-propyl, isopropyl, n-butyl, iscbutyl, tert-butyl, sec-butyl, pentyl, neopentyl
or n-hexyl radicals.

' in particular, an alky! or alkeny! 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-butyl and their unsaturated derivatives, having

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

- the term "cycloalky!" denotes an alky] 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, cyclohexyl, cycloheptyl and

cyclooctyl.

- the term "heterocycloalkyl" denotes a safurated or unsaturated alkyl

group forming at least one ring interrupted by one or more heteroatoms selected
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morpholine. 5 - the term "aryl" refers to aromatic groups preferably
comprising 5 to 14 carbon atoms, advantageously 6 to 14 carbon atoms
(i.,e.6,7,8,9,10, 11, 12, 13 or 14 carbon atoms). They are generally
mono- or bi-cyclic. We may mention for example phenyl, benzyl,
a-naphthyl, 3-naphthyl, anthracenyl or ﬁuorenyl. Within the scope of the
fgresent invention, the aryl groups can be substituted with 10 one or more

oBsthueRts VR miYb dNBknBen i vifs hptRRIRIEY s ghsiRnRZirdine,
fRECRRE IrasRanE SRRl PREAKON asiersaaies theihwieaens, hipedlidthe and

groups (as defined above) and alkyloxy groups (defined as an alkyl chain
above) bound to the molecule via an oxygen (ether bond)), the

alkylthio groups (defined as an alkyl chain (as defined above) bound to the

15 molecule via a sulfur (thioether bond)) such as methyl, trifluoromethyl,

methoxyN&ri§ BRI MERIERy I hARIIRNG GFRHRHRSRORREY FFEIRAEING 5 to 14
tﬁéﬂﬂﬁﬁﬁaiﬁ@@!tﬁﬁ\w@&ﬂ%@dbgﬁﬁﬁf@m%gl%? thpawl(heteroard andio, 11, 12,
terocyclic groups. - erm "heteroaryl" refers to aromatic groups )

Fcter b AR ALIERS 1312 20F G BEFPUIOE R PrRAGU Sy F 8y mention
rRrRoaAenShénd, behA10r A FARORY 1aIRMSK T URHREr Y OF fluorenyl.

more heteroatoms selected from N, 0, S or P. We may mention, as

hétei &9 HeRpLh VR ARRR I Ham R/ S TBYRS BN ARISYBRtituted with

8Rd piridinee AsueRaitha sl bsiHKeN el eehaleraral GouRSe® M ®Ymong the
mention for 25 example the halogens, the alkyl groups (as defined above)

SP IR Yrbip & Yl SiRRSadEnBAY MRRBIIP (a8 EHABIPESO RS Palpaens. the
gmegmgh@s:l{l@s%ﬁﬁe@méeéw ROy theclkylthiermiosrs (Bafiagdl chain

as an alkyl chain (as defined above) bound to the molecule via a sulf

| _ ur
(ﬁﬁo‘é@rﬁ'@?goﬁaﬂ‘.’@xgﬂﬁl‘&t& fﬁ@s@%’ﬁﬁé’fﬁuéfﬁsa&e%ﬁﬁl,(ether bond)). the

EWQ{@%NF@RIBQKM@%tréfl‘u%ﬁmeéh%1 @2 raetindihiasse) bound to the
trifluoromethylthio, the amines, the nitro groups, the hydgoﬁ% groups, the

Rl FuRbars BntihdiBIRRIRGT RRBEYSSHHR RRIAMNURIkareTasiauednethoxy
Ereen fiuBremB@JByOTIRet o, Andl EiloRMAIATSHIB, WithiBthBes, the nitro

scope of the present invention, in general formula (1), the atoms of ring Il

gre imibier S L el TR thie Adin DEISIRRBH BB RIREMNTIEP P RS

- the term "hetercaryl" refers to aromatic groups preferably comprising 3 to
14 carbon atoms, advantageously 3 to 8 carbon atoms (i.e. 3, 4, 6, 7 or 8 carbon
atoms), interrupted by one or more hetercatoms selected from N, O, S or P. We
may mention, as heteroary! groups having from 3 to 8 carbon atoms, pyrrole,
imidazole, and pyridine.

Among the substituents of the heteroaryl groups, we may mention for
example the halogens, the alkyl groups (as defined above) énd alkyloxy groups
(defined as an alkyl chain (as defined above) bound to the molecuie 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)). Exampies of these
substituents are methyl, triflucromethy!, methoxy and trifluoromethoxy,
methylthio and ftriflucromethyithio, the amines, the nitro groups, the hydroxy
groups, the aryl, heteroaryl and heterocyclic groups.

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

chilorine atoms.
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other atoms of the ring being numbered starting from the carbon of ring |l

bound 5 to the group A-B. Thus, the carbon of ring 1l bound to the group

A-B is carbon 2 (or C2), the carbon adjacent to C2 is carbon 3 (or C3),

etc. A particular aspect of the inventionyrelates to compounds of general

formula (I) in which A represents a carbonyl group (CO). 10 Another

particular aspect of the invention relates to compounds of general formula

() in which A represents an oxime group (C=N-O-H) or oxime ether group

(CINItDFR e )3 RDE rebtesansgrd brasictien, on Igeweralkgrgro@(ihdtebgtoms of
r ale] C 0 St r it

e S e Pl B A1 U SR M Fumper 1. e

oHsrestnns Hhtbthyingroapgl marpeetied|ataetiigtioneihandashon of ring | bound

t@ﬂ{g?@%%@g%ﬁ%g@ IR Jﬁ%ﬁl%@dﬁ%%ﬁgﬁaﬁ ®# is carbon 2

carbort atoms substituted with an aryl graup, notably a group.

(wrote )ptbtecathpRadissentiotty groapenbdtitéd witke. 20 a phenyl

group, in other words R11 is a benzyl group. Another particular aspect of

the invention relates to compounds of general formula (I) in which A

represenpadicORORIEPgrOLY, HBErepyvessintingaaigarégepcamoRLE of general
ik v, r 11 group, R11 25

eS8 B B o,

heterocycloalkyl, aryl or heteroaryl group. Said alkyl, cycloalkyl,

heterogy iRk AL A 'é%;?«ﬁef"@fl tt%%f?érﬁ@%ﬁ%ﬁ@%h@é%%%@ dfgeneral

particular, R11 represents a linear or branc group, having 1to 7

icaroa dlorins vireterabkepresentsy 2 pKerEa@insp ptefablyHl ar2oxime ether
a0 d t 1 V.

AR e QL BRI ot

asllsstigredivieymgytitalkyraioop aietslys dyelthiad Danaryyigiousycloalkyl,
Rkl N#/I,ag}ﬂeépqé/é‘!&rﬁérﬁ}?@’&%wﬁ(@i‘é‘i’a@i\/)%quﬁ%ﬁ)@é@}ﬁﬁ a methyl

said cycloalkyf, aryl, heterocyclic or heteroaryl group optionally being
WaléBenated. Even more preferably, R11 represents an alkyl group,

%ﬁé‘;ﬁéﬂ%@%ﬁ‘ﬁ%ﬂ%’?%ﬁwﬁé&t?ﬁ’féﬁﬁomwé%‘%?Eﬁ?&%%Rﬁ‘@ﬂyb-m1 group, R11
is an alkyl ’group having 1 to 7 carbon atoms substituted with an aryl group,
notably a pheny! group. More preferably, R11 is a methyl group substituted with

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

Anather particular aspect of the invention relates to compounds of general
formula (I} in which A represents a -CR9R10 group, R9 representing a hydrogen
and R10 representing a hydroxyi group, an alkyl group or a -OR11 group, R11
representing an alky! group, substituted or not with a cycloalkyl, heterocycloalkyl,
aryl or hetercaryl group. Said alkyl, cycioalkyl, heterocycloalkyl, aryt or heteroary!
groups are optionally halogenated.

tn particular, R11 represents a linear or branched alkyi 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 methyl or ethyl group. For example,
R11 can also be an isopropyl.

Advantageously R11 is substituted with a cycioalkyl group, notably
cyclohexyl, an aryl group, notably phenyl, a heterocyclic or heteroaryl group,
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cyclohexyl, or pyridinyl group. 5 Another particular aspect of the invention
relates to compounds of general formula (I) in which A represents a
-CR9R10 group, R9 representing a hydrogen and R10 representing a
hydroxyl group. 10 A particular aspect gf the invention relates to
compounds of general formula (1) in which B represents an unsubstituted,

S | gro rising_tw, n.atom 2-CH2). Another ..
R B g S o BB T S e Gl Y Bbronaty
Hermgulhgiyde vditsh XSvwaeproserss pr&dialdR5 Bl ISREpgrsapiRan alkyl group,

[ o] stituted with a tituent of 1.
RS S LAY GRS A B0 osonnen.
cepodsents enpaiigirgiqnesobstituted with a substituent of group 1.
Preferably, the substituent of group 1 is -COOR12. 20 Preferably, R5

represents an alkyl radical formed from a saturated linear carbon chain
havindAbathé rcpabicLiao aspeetd tHwrimentdioteidtby its eomipoppdsitef general

.gr. I tifu Sai j -
BT R R A S RIe 8 BSERNE  nrcer
andrivs orepuasshiite avthdagyégydgpoup. 25 Preferably, R12 and R13,
which may be identical or different, represent a hydrogen or an alkyl

radical having 1 to 4 carbon atoms. Preferably, the substituent of group 1
is of the WypdicTaORIER 10f bliag nvedfinetciioveiandpraferaioly of general

WE%Q@?&? gﬁ@ge? qfespeg@(@rglip %%(%Fl?g nt%c} QSa?fUrAétgaqraQKyl group

carbon erably comprising 1, carbon atoms; in
gHTtisHchrtdanbg yiaprIi Gparteldar aspect of the invention, X5 is
selected from the groups: OC(CH3)2000R12, -OCH(CH2CH3)000R12,
-O(CH2)3C(CH3)2COOR12, 10 -OCH(C6H5)000R12 and
-OCHZCOOR e tigvaitagescsy, iRe2nvanhotatsiates teleomrebtods of general

QB OB S8 5,09 1009 R eproseur
apeloHI e Tsiela] \WDH CHEUNEUOUGICHR)S,
'OCH%%C%%OOMeferabiy, X5 represents a -ORS group in which R5
represents an alkyl group substituted with a substituent of group 1. Preferably,
the substituent of group 1 is ~COOR12.

Preferably, R5 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 (lll), 1o 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.

Preferably, R12 and R13, which may be identical or different, represent a
hydrogen or an alkyl radical having 1 {o 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 & carbon atoms, preferably comprising 1, 2, 3 or 4

carbon atoms, in particular a tert-butyl group.

In a particular aspect of the invention, X5 is selected from the groups:
-OC(CH;),CO0OR12, -OCH(CH,CH3)COOR12, ~O(CH2)aC{CH3).COOR 12,
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-OCH2000H, -OCH2000C(CH3)3, -O(CH2)3C(CH3)2COOH,
-O(CH2)3C(CH3)2000CH3, -OCH(C6H5)000(C2H5), or
-OCH(C6H5)000H group. 10 A particular aspect of the invention relates
to compounds of general formula (I) in.i\@hich X8 represents a hydrogen
atom. According to another aspect of the invention, the compounds of

gt @eﬁ@é@é@!Q%?%\fﬁiQ@%E@@%)ﬁ%;@a)ﬁ%%%%g@,)ﬁ’i%r%'éﬁsﬁotabiy be

repregentl g a 15 halogen atom or an a roup to 4 carbo

ssieriedoreierabt egenlage ihanciter-pétidulanobjeciaHe givepton

relates to compounds of general formula (1) in which X3 and/or X4, which

may be identical or different, represent a halogen, preferably chlorine or

fluorinBVve0 Prefsrigbly, Xe@nalky areibenticaiesdntspresent a®@légenCOOH,
} r flupy RIH PR erab @@@ i

"@ewﬁg%@wwsﬁ’ @méﬁﬂ%ﬁ\%ntlon rg‘g?e%’to é%! r%g%*fs JCOOH,

atomn. Another partictular object mpou

-§¥pde8lorhula (1) in whiee K3GE)PEEEITs)a. hydrogen afdf B KUCH:).COOH,
' fluori 2 iag to anoth

?gﬁﬁeﬁg{ﬂ i ng?o%a’nds %?g%gf%%ﬁ %?) ’avzﬂat Ie?s? %&%%‘GESCOOH

gfeuR3, 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 unalkylated group(s) selected from X3, X4, 30 X6 and

X7) reprasiticH Byrepent atnilsy Hyveoden atelsiesAlbtherpaadtarof general

faRiSGL 1% iRAURD FelftasIRCampBKIt higrmula (1) in which X

and/or represent an alkyl group, in particular compounds in 11 which

X4 and X6 are two methyl groups, and X3 and X7 are hydrogen atoms.

Anotherparticular PRieGH-S e dRveioR Seiates 1R S OB, 8&9@@%%%6;’31
formulaﬁ% in which X6 and X7 represent a hydrogen atom. 5 Preferably,

fREria X7 Fepredineasiyarcyeh B X3 difd/diixandiricharripbéepresenting a
ERICR! QtHTRIP I eRkS SR P IRART, p{ef@fa?'mm{%ﬁ”%t%?ﬁléio?ﬁlh@reramy a

Another preferred aspect relates to compounds of general formula (|
halogen.

Another particular object of the invention relates fo compounds of general
formula (1) in which X3 and/or X4, which may be identical or different, represent a
halogen, preferably chiorine or fluorine.

Preferably, X3 and X4 are identical and represent a halogen, preferably a
chlorine or fluorine atom, even more preferably a chiorine atom.

Another particular objebt of the invention relates to compounds of general
formula (I) in which X3 represents a hydrogen atom and X4 represents a

bromine or fluorine aiom.

According to another aspect of the invention, the compounds of general
formula (I) have at least one of the X3, X4, X8 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 unalkylated group(s) selected from X3, X4,
X6 and X7) represent a hydrogen atom or hydrogen aioms.

Another particular object of the invention relates to compounds of formuia

(I} in which X4 and/or X6 represent an alkyl group, in particular compounds in
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which X1 represents a group R1 or -OR1, R1 representing a hydrogen or

an alkyl group. Preferably, R1 represents an alkyl group having 1, 2 or 3
carbon 10 atoms, even more preferably the alkyl group is halogenated.
Preferably, X1 is selected from a trifluokgmethyl group, a bromine atom, a
methyloxy group, a methylthio group, a trifluoromethoxy group and a
IMEPSERaAOR QRIRAbel SRIBSEHE SOURS G Dl EocS T bms.
15 Anothgr preferred aspec?t r Ia@ggg éompoungs o%geen%ra for%;ula I |frT|]S
which X1 represents a halogen, preferably bromine. Another particular
obiect S o BaRaNAPBREIF EPRRAR G 9ERREal LtBMRUNAY of general
which X2 represents a sulfur atom. 20 Another particular object of the

frrvarirot]) risl avbicto 6 mipd uid oo geeiel al MedredrRN(BtWhich ring 11 is
SubSUIERLIMH I8 LRPRIOR s ANPHIRIBALICHIN RIEKOLINE which may

invention relates to compounds of general” formula (I) in which ring I'is

hag isdndives) mmiﬁﬁ@mﬁnrpaw@sha@mm@fgm riteBRepofiRsine.
inventign J@laies L RmBPS qbagaergl formuladBdnvyehding ddsnuia () in

substituted with the group X1 in position C3 (or meta relative to ring Il).

valfisthet hasREaRETE BcEBRURevaNtidARElalRt terEspRiN@Sohy@ingen or an
ﬁﬁﬁpﬂ%ﬁﬁ.('@i@ﬂé’@ﬁ@,ﬂﬁg | igsydgtigied, Wik ihg SO FRURHE ROSIIBP §4.arbon

(or para relative to ring Il). Another particular aspect of the invention
FEoRtes RYFOMPGRRGETSrain gl ARy FamowRai ¢l Q@GeAIEd: represents a

hydrogeRir SAIA H ARG A FRBIR-RBNSIRIEN £ omine atom, a
optionally be halogenated, and R3, R4, R6, R7 and R8,” which may be

RBYEX b OaF e At NiRlRY 5Bt BromtalWisge B ag @kl idup hydrogen
RRHNGbipdssrbonaiese rEXgIIsrepeiarity, tginyention relates

to compounds of general formula™1) in which at least one of the following
conditions, preferably all the conditions, are fulfilled:

Another preferred aspect relates {0 compounds of general formula (1} in

which X1 represenis a halogen, preferably bromine.

Another particular object of the invention relates to compounds of general

formula (1} in which X2 represents a sulfur atom.

Another particuiar object of the invention relates to compounds of general
formula (1) in which ring It is substituted with ring | in position C..

Another particular object of the invention relates to compounds of general

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

Another particular object of the invention refates to compounds of general
formula (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
formuia (1) in which ring | is substituted with the X1 group in position C4 (or para

relative to ring 11).

Another particular aspect of the invention relates to compounds of general
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10 X6 and X7, which are identical, represent a hydrogen; and/or 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, -OR Pr -SR5 group, R5 representing
an alkyl group 15 substituted with a substituent of group 1; and/or ring Il

' tiflte ith ting.l | iti 4.0r4 ition_ C5; and/or ring, | is.

R e T8 R o e e R e biips 1 10 4

carreseritzrshalogecaa RaticSaly de OaltgpoateR andgrésdingt R7 and RS,
1 ] aroup;: 2 repr ts: i a lgro

DB RS Y B AARPESY BTSSR 00 & T an ik

giidue EROR1OIgbuprtRS atehfs10 being different, representing a

hydrogen, 25 an alkyl group or a -OR1 1 group, R11 being as defined

below, R11 representing a hydrogen or an aryl, heterocycloalkyl, or
heterobrMgryrovpeasradsiraddybdiosy tvantiokylrgiotas, sabsttteriodaoct! general

%@!Hﬂuﬁacy@m:r%i&etﬁr?&@o&%’ 'o?r%ﬂeor&cféﬁfﬁ§r>éo‘?{8#¢§y g%%%?grgbiy all the

above; a represents an unsubstltuie , Sattrated a

coniirEisg aveofeltssh 30 atoms (CH2-CH2). In a particularly preferred
embodiment, the invention relates to compounds derived from substituted
3-phenyl-I-(phenylthienyl)propan-1-ones 13 and

Bephad - phichysigr aamirelp sppiesast ahyddgkiowmddeneral formula

{(}Iéﬁ: “ndXs X§4(,4 ' Hﬁha‘ﬁlgﬂl 52 )I(&e)ﬁ%i (S dikiigh: ﬁ%@re‘?ﬁe'gsﬁaiogen,
alogen, an R1, -SR1 or -OR1 group; X2 represents a sulfur or oxygen
aefarably chlorine or fluorine; and/or

X2 represents an oxygen or a sulfur, preferably sulfur; and/or

X5 represents a RS, -OR5 or -SR5 group, RS representing an alkyl group
substituted with a substituent of group 1; and/or

ring I is substituted with ring I in position Cs or in position Cs; and/or

ring | is substituted with the X1 group in position Cs or in position Cy4; and/or

X1 represents a halogen, a R1, -SR1 or —OR1 group, R1 representing a
hydrogen or an alkyl group; and/or

A represents:

(i) a carbonyl group (CO),

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

{iii) a ~-CR9R10 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 aryi, heterocycloalkyi, or heteroaryt group as
defined below or an alkyl group,  substituted or not with a cycloalkyi,
heterocycloalkyl, aryl or heteroaryl group as defined above; and/or
B represents an unsubstituted, saturated alkyl group comprising two carbon
atoms (CHp-CHy). |

in a particularly preferred embodiment, the invention relates to

- compounds derived from substituted 3-phenyi-1-(phenylthienyl)propan-t-ones
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X3 represents a halogen, an R3, -SR3 or -OR3 group; X4 represents a
halogen, an R4, -SR4 or -OR4 group; 10 X5 represents an R5, -SR5 or

-OR5 group; X6 represents a halogen, an R6, -SR6 or -OR6 group; X7
represents a halogen, an R7, -SR7 or -%R? group; X8 represents an R8

group; 15 R1 representing a hydrogen or an alkyl group having 1 to 4

carbon at id alkyl gro ing optionally hal n .eé; R3, R4.R )
A Rl BB 8B SR SR DR g3 Tt 1
hydrogen or an alkyl group having 1 to 4 carbon atoms; R5 representing

an alkyl radical formed f” a saturatg&j linear carbon chain, 20 having 1

to 4 carbon atoms, préferably 1 carbgn®atom, sditl carbgtchain being: -
bound, by its end pppdsite to-the P
selected from -COO®R12anhd

to 4 carbon atoms; 25 - unbranched or branched with at.least one alkyl or
alkenyl group having 1 to 4 carbon atoms, or stbstitutediwith a phenyl
group; A represents: (i) a carbonyl group (CO), 14 (ii) an oxime group
(C=N-0O-H) or oxime ether group (C=N-0-R11), with R11 selected from a
iRvEFrasen atom, an alkyl group (linear or branched) having 1 to 7 carbon
atoms, substituted or not with an_aryl_group, notably a phenyl group, said

alkgt AFRPEFS PGS HEHEHT - B 5Rbratt hQlodeRatdiCuP (i) a-CRIR10

groxp, rBSreeprasentingu bydiggem afeimand R10 representing a -OR11
groug R11 being selected from a hydrogen atom, an alkyl group (linear

or BrarEREH IR 99t B Etatotis, PrarsradlyIiving 1, 2 or 3
caranaiesisriaid alwherounRNgdRAUBsUDSEUes 9 substituted with

ﬁec Iog%?% ggrggspé R?{%bl}é ‘%gccl)(r)hsﬁ/lg garnoagl group, notably phenyl, or a

X6 represents a halogen, an R6, -SR& or -OR6 group;
X7 represents a halogen, an R7, -SR7 or -ORY group;

X8 represents an R8 group;

R1 representing a hydrogen or an alky! group having 1 to 4 carbon atoms, said
alkyl group being optionally halogenated;
R3, R4, R8, R7 and R8, which may be identical or different, being selected from
a 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, preferably 1 carbon atom, said carbon chain being:
- bound, by its end opposite to the pheny! group (lll), fo a substituent
selected from -COOR12 and -CONR12R13, R12 and R13, which may be
identical or difierent, 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 pheny! group,

A represents:

(i) a carbonyl group (CO),
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notably pyridinyl, said alkyl, cycloalkyl, aryl or heteroaryl groups optionally
being halogenated, 15 B represents: (i) an unsubstituted, saturated alky!l
group having two carbon atoms (CH2- CH2), or (ii) an unsubstituted
alkene group, having two carbon atom £CH =CH). 20 A variant of the
particularly preferred embodiment of the Invention relates to compounds

of g ral formlula (hiln wh ‘Qﬁ soei,nct)s @ncar %I’el¥ 6: l@b R11). with
Anot rvarlan)i paptl Ularly preferred em |me |nvent|on

25 relatestdicossperiads bgenerdiydrogda (Iaﬁmnwhlah Aatbyiregmus alinear or

-CHOR1 ref I bein sel cted from dro e a
methyl, eg?w aiqnglﬁgprﬁpy eify?me yI %(err?zsyl SI% %enzylgra %0% an aryl

pyridinyInggthaxy | rgrtapy Aafupfhmy}agmmf thaipaniicyllaglydorefgrrgdoups being
embodimﬁai%g] |H¥e§é%tgg rg ates to compounds of general formula

() in which"A'repr sent an oxime group or oxime ether group

(C=NGE0}Ra-1); RPGUIDR ttopiefefablyrbpingastiocged flomradedregenm and R10
atom, a |,.isopr, Ic ex t en enzyl, or
yndmylrr]n}%%}\él ggr%% ezioler(m9 r%?)re%% E% roBr% a %Seen 1Ogb )é !derogen
and a metitphgreupalkyhgotiuwer wmntptrm“@actmai}ahﬁ\pr@‘e’rmd? Carbon atoms,

embodimepLATUIIHEOIAN 115155 19 OmpoNdR ALICKEIR I being

in WhICh |s a-ORS5 group, of a |0|somer of rou
-SR5 groumamhhtmﬂeépregerﬁm@atuﬁﬁyl redicaldn whtdh&'lhydi cgrbcp, notabiy

22?;&;2? ﬁ%%rgj%g%&?@ﬁ?&;ﬁ%@l@faﬁﬁ%%ﬂu%w & hercaryl group,

-OCH(CHRGHIZ)C 0P Ry - OR@H 238C(CIegy20@BR 1 2aryl or heteroaryl groups
-OCH(C6 (?t) E?R&gfﬁggg]rﬁ%e%?aOOORlz Advantageously, R12 is

selected fr oge 3,-C(CH3)3 and -CH2CH3 groups.
15 According to a variant of the particularly preferred embodiment of the

%ﬂ% %%8 represents a hydrogen atom. A particular object of the
invention rela

tes, in the particularly preferred
iy an unsubstltuted saturated alkyl group having two carbon atoms (CHa-

CHy}, or

(i) an unsubstituted alkene group, having two carbon atoms {CH=CH).

A variant of the particularly preferred embodiment of the invention relates
to compounds of general formuia () in which A represents a carbonyl group
{C=0).

Another variant of the particuiarly preferred embodiment of the invention
relates to compounds of general formuia (I} in which A represents a -CHOR11
group, R11 preferably being selected from a hydrogen atom, a methyl, ethyl,
isopropyl, cyclohexyimethyl, benzyl, iodobenzyl and pyridinyimethoxyl group.

A further variant of the particularly preferred embodiment of the invention
relates to compounds of general formula (1) in which A represents an oxime
grdup or oxime ether group (C=N-O-R11), group R11 preferably being selected
from a hydrogen atom, a methyl, ethyl, isopropyl, cyclohexylmethyl, benzyl,

iodobenzyl, or pyridinylmethyl group, even more preferably from a hydrogen
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embodiment of the invention, to compounds of general formula (1) in
which ring Il 20 is substituted with ring | in position C4. Another particular
object of the invention relates, in the particularly preferred embodiment of
the invention, to compounds of general]%?rmula (D in which ring Il is
substituted with ring | in position C5. 25 The X1 group can be in any
tion.of i |-, in ortho, meta or para position relative to ring Il. In a
aggﬁt{lcu argvgsll"r‘%ﬁyl(ﬁﬁ%%articularly preferred embodiment of the
invention, X1 is in meta or para position, preferably in para position,

relative, (g lingdl. 01,2 eﬁgig;;'ﬁ[cw@géﬁgﬁ&agwg&wﬁggf %fle invention

embodiment of the invention, X1 Is se from a trifluorome group,
relpiesntaccaronyendacthengmbipmuiadihyithishigbusbas a—ORS group, or a

6[5#%%9“% grf%%thm'iggwaalgﬁﬁl réo‘ ,Omicﬂg Fe resenting an

particular aspect ion, In the particularly preferred embodiment
alkyheaghvehiiow el serdsinas sbesrdineoiontidoiavertioiRAZ\eubetduent.
one of the X3, X4, X6 and X7 groups representing a 5 halogen atom or
an alkyl group having 1 to 4 carbon atoms. Preferably, the remaining

group @y (Eetageausinlogénitegaieciedikirime diarogppsipselebtedGhiaCOOR 12,
es dr .
R R A IR R anc

+2értifaP4Ma Gbrrespond to halogen atoms (chlorine, fluorine, bromine or
iodine), notably chlorine or fluorine. They can also be compounds for
which X4 and/or X6 represent an alkyl group, in particular compounds for

which Advantageaewb tiethysejesips, fapin Redapgex7ane@ Higirégdn -C(CHs)s

gﬁg%%éﬁg 5‘#}89. toa parf[icular aspect of thg invention, in the
particularly preferred embodiment of the invention, X4 and/or X6

represent an alkyl group, in particular X4 and X6 are two methyl groups,

and X3 anddiAare ny ggeRalgmae? f&ﬁfﬂ%ﬁ@%ﬁg@%ﬁ%@%ﬁ’%iment of the

according to thé invention are selected from: - tert-butyl

ipyericlicMBriRIEsING-9- (R aafbRsiethyl) phenyl)thien-2-

A particular object of the invention relates, in the particularly preferred
embodiment of the invention, to compounds of general fermula (1) in which ring H
is substituted with ring | in position C..

Another particular object of the invention relates, in the particularly
preferred embodiment of the invention, to compounds of general formula (1) in

which ring Il is substituted with ring | in position Cs.

The X1 group can be in any position of ring |, i.e. in ortho, meta or para
position relative to ring 1l In a particular variant of the particularly preferred
embodiment of the invention, X1 is in meta or para position, preferably in para

position, relative to ring Il

In a particular variant of the particularly preferred embodiment of the
invention, X1 is selected from a trifluoromethy! group, a bromine atom, a
methyloxy group, a methylthic group, a trifluoromethoxy group and a hydrogen

atom.
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yl)propyl)-p he n oxy)-2-methylp ropa noate; -
2-(2,3-dichloro-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)-
propyl)phenoxy)-2-methylpropanoic acid; 25 - tert-butyl
2-(2,3-dichloro-4-(3-hydroxy-3-(5-(4-

(trifluoromethyl)phenyl)thien-2-yl)- propyl?phenoxy) 2-methylpropanoate; -
2-(2,3-dichloro-4-(3-hydroxy-3-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)-
propyl)phenoxy)-2-methylpropanoic acid; - tert-butyl
2-(4-(Rpsaodiobe ey xpprEIEBIY- (ﬂﬁhﬁﬁom@tﬁwpﬂeﬁyﬂmﬂen@-m@ particularly

E@WQ D;&ﬁbglﬁmg P e?n%%(( E'{B’Ap“m%”%%h‘i%e %%en 3c08rding to the

2 -(4-(3-(4 enzylo tr| uoromethyl)
IpVEDIND, Bad’ﬁh%rlﬁﬂs?ém)iﬁ ihethfordansf aoid; X7 groups representing a

B SRR B o R NS UOP Ry, tre

|chloro phenoxy ylpropanolC acid,; tert-

W(’@@k@@(@ (ne(tﬁhaorahaéﬂgﬁ)‘@’q@@mﬁhl@ﬁlgdated group(s) selected from
XHPIPYSRICNV) g@r‘FE‘t m or hyd (l-))gesn atoms.

loro-4-(3-0x0-3- (5 (4- trlfluorome yl) pheny )th len-
propyl)phenoxy)butanoic acid; tert- butyl 2-(2, 3-dich

loro-4-£3- (pr?&édl‘n@e(trméw%egwg%%ﬂ%?fﬂr‘%’s for which X3 and X4 are
yl)propyl)-phenoxy)-2-methylpropanoate; 2-

lgﬂﬂbﬁﬁir@m @BREPRINA- {a-ERRgsD R ieeerehiBrozing).- bromine or iodine),
D RRRIRY b2 DB HNdPropanoic acid; 10 - methyl

5 -(2,3-dichloro-4-(3-0x0-3-(5-(4-(trifluoromethyl)phenyl)thien-2-
yl)propyIEBHEbRASD Zedrerpisidabaaich X4 and/or X6 represent an alkyl

&réa;ﬂs m%%&ﬂa@c@‘ﬁpﬁdﬁd@?@F'W&ﬂWW@@B@&%W% £a%bhyi groups, and

propyl)phenoxy)-2,2-dimethylpentanoic acid; - tert-butyl

Sl d’ﬁfhﬁiﬁ)m@g—’@%ﬁ 8ten@-(trifluoromethyl)phenyl)thien-2- 15
yl)propyl)-phenoxy)acetate; -
2-(2,3-dichloro-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)-
propylfptetigiigadetie aerticeidyy aspect of the invention, in the particularly

&é%%@&@!ﬁﬂb&r(%ﬁ%@f%r@.(ﬂ/éﬁﬁlﬁw&@%&@bf}mw@wm&%ﬁf an alkyl group, in
yl)propyl)-phenoxy)-2-phenylacetate;

particular X4 and X6 are two methyl groups, and X3 and X7 are hydrogen atoms.

Preferably, the compounds according to the invention are selected from:

- tert-butyl 2-(2,3-dichioro-4-(3-oxo-3-(5-{4-(trifluoromethyliphenylthien-2-
yl)propyl)-phenoxy)-2-methylpropancate;

- 2-(2,3-dichiorc-4-{3-ox0-3-(5-(4-(trifluoromethyl)phenyhthien-2-yl)-
propyliphenoxy}-2-methyipropanoic acid;

- tert-butyl 2-(2,3-dichloro-4-(3-hydroxy-3-(5-(4-
(trifluoromethyl)phenylthien-2-yl)-propyl)phenoxy)-2-methylpropanocate;

- 2+2,3-dichloro-4-(3-hydroxy-3-(5-(4-(trifluoromethyl)phenyhthien-2-yl}-
propyl)phenoxy}-2-methylpropanoic acid;

- tert-butyl 2-(4-(3-(4-iodobenzyloxy)-3-(5-(4-(trifluoromethyl)phenyl)thien-2-
yl}-propyl)-2,3-dichlorophenoxy)-2-methylpropanoate

- 2-{4-(3-(4-iodobenzyloxy)-3-(5-(4-(triflucromethyliphenyhthien-2-yl)-
propyl)-2,3-dichlorophenoxy)-2-methylpropanoic acid;

- 2-(4-(3-(benzyloxy)-3-(5-(4-(trifluoromethyhphenyhthien-2-yl)propyl)-2 3-
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20 -
2-(2,3-dichloro-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)-propyl)-
phenoxy)-2-phenylacetic acid; - tert-butyl

2-(2-chloro-4-(3-oxo0-3-(5-(4- (trlfluoromqt-pyl)phenyl)thlen -2-yl)propyl)-p
h e n oxy)-2-m eth yl pro p a n oate ; -

2-(2- | l)thien-2-yl ) 25
AT R e 2 s

phenoxy)-2-meth
2-(3-cligstdutyB- oﬁd%f(ad(d:(@fﬂuﬁaﬁ@m@rﬁaﬁﬁrémmﬂwmethyi)pheny!)thien-Z—

yhprogy R 20 aooate; -
2-(3- c%)ifoko 4-( %i{(oas -(4-(t F n?)%oromethyl) phenyl)thien-2-yl)propyl)-
phenozy§223rﬂahgﬂmdbmgca§:d5aé ~(treftuotaprethyl)phenyl)thien-2-yi)-

2-(2- fI 5(%4 @1W)@ﬁng[glg(g@methyl)phenyl)th|en -2- yl) p ropyl)-p

hen oxy)-2-methyl propanoate; -

2-(2-fitiBFobadid-0xb(2- Bdistieirudrotmexayd- phéhyififlimramaipybipyipnylithien-2-
bhenowyhin) t@ﬂewﬁmﬂ yibRofEaue!

2-(2-fluoro 0XO- 4 trn‘luoromethyl) phenyl)th ien-2- yl )propyl)-p
hen ox§)acat t@h@f{«?“fhﬁ%r@m @(éx&ﬁ(@l{ﬂfgﬁmwﬁﬁi’@ﬁyﬂﬁhémﬁ)ﬂ‘ﬂ

ien-2- @tmﬁ&?
2-(2-fluoro-4- @hydro 3- 85 ?ﬂ?ﬂggﬁ)‘?ﬂethﬂ)phenyl)th|en 2-yl)-
propyl)pRENOxy)adetd é@lwhiom @(@J@ﬁ@y%@)é%@if(ﬂﬂ(mmﬁfbﬁ@‘ﬁwwthleﬂ -2-

henyl)tsl,]ég},laIgy%_}g{@ﬁwy%zﬂgqmﬁg@pﬁﬁ@%@m@md tert-butyl 2-(2-fl
0XO-

uoro-4-( (5- (40%1 | uorometh henyl)th ien-2- 10
yl) propyiipbrstieigyeutaroate-3- (5 ~(trifluoromethyl)phenylithien-2-yi}-

2-(2- fI )ﬂ @1@%&%}@ g&%fé%g@ﬁggygmw)thlen -2-yl)propyl)-

phenoxy)butan0|c acid

2-(2-fldsrobatd- h;?di@&@tqbi@ﬂocﬁrm%&mn%t@%ﬁgﬁwm@aﬁﬁlybphenyl)thien ~2-

propyl el tert-butyl
2-(2- b}gmﬂg% l%xo 3-( %(%%?ﬁ‘ﬁjoromethyl)phen Nthien-2-

yl)prop§I1§ 5-(4 (tnﬂuoromethy!)phenyi)tmen -2-yl)-
2-(2-br@@@ﬁﬂ§mﬁg§é@c@@f[}goromethyl)phenyl)th|en -2-yl)propyl)-
ethyl 2-(2,3-dichloro-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenyl)thien-2-

yhpropyh-phenoxy)-2-phenylacetate;
2-(2,3-dichloro-4-{3-cx0-3-(5-(4-(trifluoromethyl)phenyithien-2-yl)-propyl)-
phenoxy)-2-phenylacetic acid;

tert-butyl 2-(2-chloro-4-(3-oxo-3-(5-(4-(triflucromethyl)phenyhthien-2-
yhpropyl)-phenoxy)-2-methylpropanoate;
2-(2-chloro-4-(3-oxo0-3-(5-(4-(trifluoromethyl)phenyl)thien-2-yhpropyl)
phenoxy)-2-methylpropanoic acid;

tert-butyl 2-(3-chioro-4-(3-oxo-3-(5-(4-{trifluoromethyl}phenyl)thien-2-
yhpropyl)-phenoxy)-2-methylpropanoate;
2-(3-chloro-4-(3-ox0-3-(5-(4-(trifluoromethyl)phenylthien-2-yl)propyl)-
phenoxy)-2-methylpropanoic acid;

tert-buty! 2-{2-fluoro-4-(3-0x0-3-(5-(4~(trifluoromethyl)phenyli)thien-2-
yhpropyl)-phenoxy)-2-methylipropanoate;
2-(2-fiuoro-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenylithien-2-yl)propyl)-

phenoxy)-2-methylpropanoic acid;
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phenoxy)butanoic acid; - tert-butyl
2-(2-bromo-4-(3-0x0-3-(5-(4-(trifluoromethyl)phenyl)thien-2- 20
yl)propyl)-phenoxy)acetate; -

2-(2-bromo-4-(3-ox0-3-(5-(4- (trlfluorom%hyl)phenyl)thlen -2-yh)propyl)-
phenoxy)acetlc acid; - tert-butyl

2-(2-brgmes4:f3-0x0 Fi

yI)propy gﬁ Hoxy)- Z%n% h grggﬁg %g%@%%@]@{' Hh%'?o?nethyl )phenyl)thien-2-
2-(2- btsd}ﬁfﬁﬂy Bnbééﬂgxwé(qﬁ@ﬁtﬂuoromethyl)phenyl)th|en 2-yl)propyl)

phenoxy gzzﬂmﬁ' MlRfPBQB(%‘C(?(i FﬁubP&W t \phenyhthien-2-ylpropyl)-

2-(2,3-dichloro-4-(3-0xo0-3 tr uoromet eny fu
yi)progyiepRyyesE§ioagidthylpropanoate; -
2-(2,34li IfﬂJBri 3 AR7Gr 3 gﬁftuo(t?m%?é{}}@?ﬁg\y&)%&r}{ﬂ%ﬂp! Apy30

phenoxy)-2-methylpropanoic aci

2-(2,3RfeRIBReNeX P paalic agitethoxy)-3-(5-(4- (trlfluoromethyl)

phenyht e )
AR AL R SN AR

yl)progiiprensreeasetisyistshanoic acid; 2-(2, 3-d
ichloropdn(Brg{f1oxy-3-re-liflyoson %'E?ﬁﬁ%ﬁ'ﬁﬁb%}%thynphenys)thnen 2-

propyl)phenox ) -2-methylpropanoic acid
3-dichMIBLaRB) (BYERRSYNRHBNRA)-3-(5-(4-(trifluoromethyl)-phenyl)- 5

thien- ZZydipﬂgBYQQh@‘9%&@(@?31?@%98?&9@%%HSHYHHI%@'ﬁ E)S)r/%;?gi)—

3-dichloro-4-(3-oxo-3-(5-(4-(trifluoromethoxy)phenyl)th ien-2- yl)pro
henoxPREIRsNenimaste; 2-(2,
3-dichlore 4r(3rax- 3Rty QB MEIRARORIE SN Ry hien-2-yI)-

propyl)phenoxy)-2- acid; 10 -"tert-butyl
2-(2,3-arAayt (@W)@@%Bf{@ fiflioromethyl)phenyl)thien-2-

YDRrond)-RRgnoxy)-2zmetByipreraneatss-3.-(5-(4 (tnﬂuoromethYl)phenyl)thien -2-
2-(2,3-difluoro-4-(3-oxo-3-(5-(4- (trlfluoromethyl)phenyl)thlen

propyl)ﬂ%ﬁ@)@)@ﬁ‘i@%ﬁ%@@ﬁ%ﬁ@ acid; - tert-butyl

2-(2,6-glimathyh - (8-0x853- @ -UiitHRIRMEHMNPHERAINEN- 23 ) propy)-
yl)propyl) phenoxy)-2-methylpropanoate;
phenoxy)butanoic acid; _
- tert-butyl 2-(2-bromo-4-(3-ox0-3-(5-{4~(trifluoromethyl)phenyi)thien-2-

ylpropyl)-phencxy)acetate;

ropyi) w2

2-(2-bromo-4-(3-ox0-3-(5-(4-(irifluoromethylphenyhthien-2-yhpropyl-
phenoxy)acetic acid,
tert-butyl 2-(2-bromo-4-(3-oxo-3-(5-(4-(trifluoromethyhphenyl)thien-2-
yl)propyl}-phenoxy)-2-methylpropanoate;
2-(2-bromo-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenybthien-2-yhpropyl)-
phenoxy}-2-methylpropanoic acid;
tert-butyl 2-(2,3-dichioro-4-(3-0x0-3-(5-(4-(trifluoromethyl)phenyl)fur-2-
yvhpropyl)-phenoxy)-2-methylpropanoate;
2-(2,3-dichioro-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenyhfur-2-yl)propyl)-
phenoxy)-2-methylpropanoic acid;
2-(2,3-dichloro-4-(3-(pyridin-3-ylmethoxy}-3-(5-(4-(trifluoromethyl}-
phenyljthien-2-yl)propyl)phenoxy)-2-methylpropanoic acid;

- 2-(2,3-dichloro-4-(3-methoxy-3-(5-{(4-(trifluoromethyl)phenyl)thien-2-
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2-(2,6-dimethyl-4-(3-0x0-3-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)-propyi)-
phenoxy)-2-methylpropanoic acid; -

2-(2,3-dichloro-4-(3-(hydroxyimino)-3- (554 (trifluoromethyl)phenyl)-thien-
2-yl)propyl)phenoxy)-2-methylpropanoic acid; 20 -

2-(2,3; ho 4( I thyl)phenyl)-thi
2-3(/I)p&yﬁ%%wgéo%sggﬁngﬁ%gﬁgg%‘émdgg#ecr)trobrtr}till YIPEny o

2-(4- (2(@@ffﬁm@w@f@ﬂm@w23wﬁﬁ%ﬁ@ﬁwwm%w)pheﬂyl)’fhieﬂ—Z—yl)—

di hI

2[((:4-? -(b- -%ﬁ%ﬁéﬁﬁgﬁlﬁy E)g %ﬁ%%%(ggir%pyl) 2,3-dichloro-phenoxy)-

252- rﬁetﬁﬁpﬂm@@éﬁdwc@hbmwﬂnethow }-3-(5- ( ~(trifluoromethyl)-phenyl)-
22 lehlorg bl (B ARSRYREZ 4l 0°0P ropY)

hen oxy)-2-m anoa

2-(2, 3i@w&m@tmi42@(s—4mm@tk@ﬂfﬁr@yphén@)ﬂﬁémﬂqusn@%@oxy)phenyi)thieﬂ-?--
propy! I

2-(2, 3%?1?%40%%?‘?0 ggﬁg{gyg%(tn?uoromethyl)phenyl)thlen 2-
y|)pro;%r|()%;ﬁe¢h|@iaigr9 fedrgisropentic Edikorespebueyy) phenyl)thien-2-yi)-

2-(2, 3&15 w ér(g %33@&henylth|ophen -2-
yl)propyl)phénoxy)-2- meth Ipropanoate; 20

2-(2, 31@6m@imt4 (& &&Qltb@%ﬁj%mﬁwwwwﬁm@muphenyl Jthien-2-
methyWB ﬁ%‘ﬁio tsz%Jtﬁ % n%é@emethyl -4-(3-0x0-3-(5-(4-

(trlfluoromethy phenyl) |ophen ropyl)phenoxy) propanoate; 5 -
2-meth/ w%(@s%?’s(és(@((fﬁmmmw}mm Yrrigiophih=2-

y')proqya)gg (BﬂéYDcBF PPanAIG AR A4 dicpjoro-4-(3-hyd

roxy-3-(4- anuoromethyI)pheny thien-2-y 8
propyl}g W) 2-4Rethdiprefuingid asige- 3-(5-(4-(trifluoromethyl)phenyl)thien-2-

2-(4- (33/()[&‘?85%5)%%&Qyﬁ@fmgwwgﬁgmenyl)th'en -2-yl)propyl)-2, 3
10 dlchloro hen%Mwmet propanoic acid

2-(2,3-4tfkierelio rokys(8-(2- (ﬁﬂﬁé%ﬂﬁ@tﬁ@ﬁp&h@hﬁﬁﬂﬁh@yﬁ =yl)~propyi)-
SF?AI?)(/l (benzylox yﬁ%ﬁmethy%pherg?thlen 2- yl)prot:) yh)-2,3-
- 2-(2,3- dzch oro {3 (hydroxymmo)« trifluoromethy )phenyi) -thien-
2-yhpropyliphenoxy)-2-methyipropancic acid;
2-(2,3-dichloro-4-(3-(methoxyimino)-3-(5-(4-(trifluoromethyljphenyl)-thien-
2-yhpropyl)phenoxy)-2-methylpropanoic acid;
tert-butyl 2-(4-(3-(5-(4-bromophenylithien-2-yl-3-oxopropyl)-2,3-
dichlorophenoxy)-2-methylpropanoate;
2-(4-(3-(5-(4-bromophenyiithien-2-yl}-3-oxopropyl}-2, 3-dichloro-phenoxy)-
2-methylpropanoic acid;
tert-buty! 2-{2,3-dichloro-4-(3-(5-(4-(methylthio)phenyl)thien-2-yl)}-3-
oxopropyl}-phenoxy}-2-methylpropanoate;
2-(2,3-dichloro-4-(3-(5-(4-(methylthio)phenyl)thien-2-yl}-3-oxo-
propylphenoxy)-2-methylpropanoic acid;
2-(2,3-dichloro-4-(3-isopropoxy-3-(5-(4-(trifluoromethyl)phenybthien-2-
yhpropylphenoxy)-2-methylpropanocic acid;
tert-butyl 2-(2,3-dichloro-4-(3-ox0-3-(5-phenylthiophen-2-
yhpropyhphenoxy)-2-methylpropanoate;
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difluorophenoxy)-2-methylpropanoic acid; 15 - tert-butyl
2-(4-(3-0x0-3-(5-(4-(trifluoromethyl)phenyl)thien-2-
yl)propyl)phenoxy)-butanoate; -

2-(4-(3-ox0-3-(5-(4- (trlfluoromethyl)ph%I)thlen -2-yl)propyl)-phenoxy)-

butanoic acid; - tert-butyl

2-met y (¢ trf

yI)progy gzahé-r%xy gr%pgn&gl(ac%eg k%o{)%@ﬁ%ﬁ%#%’v%%%ﬁpﬁé}mxw 2

2-(4- (Eﬂ@kby@(gpﬂﬂ@mlawbmethyl)phenyl)thlen 2-yl)propyl)-phenoxy)-2-
methylpro ic acid; - tert-butyl _
2-(4- (§ oxoasgﬁs (4 (trifluoromethyfphenylftan 3/ 2-(2-methyl-4-(3-0x0-3-(5-(4
yl)profp¥ifesnmstiudebsay Xhiophen-2-yi)-propyl)phenoxy) propanoate;

2-(4- (%%Bfﬁy@(ﬁzimguﬂﬁoﬁng%ﬁlpﬁe@mh I RreaY ORI IRRERM Y iophen-2-

acetic acid

2-(4- (yiaawwm@gms)m%ﬁmwaﬁ@hynpheny|)th|en 2-yl)propyl)-2-
ﬂuoro@*‘@@’@m&@%’ a99droxy-3-(4- f4 (tnfiuoromethyl)phenyl)thlen -2- a/!)
2-(2,3-dichloro-4-(3-h droxy -3-(5- (4 rifluoromethyl)phenyl)furan-2-yl)-
propyIRsaBYRL: tRylpedipdreMeanric acid;

2-(2, 32]"12{6‘ lar @r@y@?{}?@‘%ﬁ(@((ﬁﬂmmw BYRROSIVMBIHE Y ropyl)-2,3-

propyl)phenoxy)-2-methylpropanoic acid
2-(4-(ZLeyR S @rm@mmawwreﬁymh.en 2-yl)propyl)-2,6 21

dimethy| |
2o (oo o oty ey e SRS o2

d.metfﬁi@ﬁﬂ%ﬁm@xme%w@mﬁam@a@ia asiRy| 2-(2, 3-d ich
loro-4-43-0 >§1 -Bskrkyrsifl. aoremet BY%BWM{?E)‘SH%yﬁthaen 2-yl)propyl)-2 3-

yl)propyl)-phenoxy)-2- meth ropanoate

- 3-dich FQBWBVQ?@?Q r@ﬁ%@émm)@ﬁényl)tmen 2-yl)-

propyly Bh%lﬁ?)’) -2-methylpropangiq ai¢ids, ‘%ﬂw %(&riﬁﬂfﬂ%%%%@n@ﬁ%men 2-
roxy-3-(5-(3-( r|fIuoromethyl)phenyl)thlen -2- yh)-propyhp
henoxyilé ook Rty |

2-(2, 3@@@%‘%@ g@%ﬁ%ﬁ&%ﬁ%@ﬂ%@ﬁ]ﬁfm@ﬁ’@WQFBﬁﬂj?phenoxy
PO i agg. methyipropancate

- tert-butyl 2-methyl-2-(4-(3-ox0-3-(5-(4-(trifluoromethyl}phenylthien-2-
yhpropy!)-phenoxy)propanoate;
2-(4-(3-ox0-3-(5-{4-(trifluoromethybhphenybthien-2-ylhpropylj-phenoxy)-2-
methylpropanoic acid;
tert-butyl 2-{4-(3-ox0-3-(5-(4-(triflucromethylphenyl)thien-2-
yhpropyl)phenoxy)-acetate;
2-{4-(3-ox0-3-(5-(4-(trifluoromethyliphenyijthien-2-yhpropyhphenoxy)-
acetic acid;

- 2-(4-(3-(benzyloxy)-3-(5-(4-(trifluoromethyl)phenylithien-2-yhpropyl}-2-
fluorophenoxy)butanoic acid;

- 2-(2,3-dichloro-4-(3-hydroxy-3-(5-{4-(trifluoromethyljphenyl)furan-2-yi)-
propyl)phenoxy)-2-methylpropanoic acid;

2-(2 3-dichioro-4-(3-methoxy-3-(5-(4-(trifftuoromethyljphenylyfur-2-yi)-
propyliphenoxy}-2-methylpropanoic acid;
2-(4-{3-hydroxy-3-(5-(4-(trifluoromethyl)phenylithien-2-yl)propyl}-2,6-
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- 2-(2,3-dichloro-4-(3-hydroxy-3-(5-(4-(trifluoromethoxy)phenyl)thien-2
yl)propyl)phenoxy)-2-methylpropanoic acid; -
2-(2,3-dichloro-4-(3-methoxy-3-(5-(4-(trifluoromethoxy)phenyl)thien-2- 15
yl)propyl)phenoxy)-2-methylpropanoic g¢id. The compounds according to
the invention can contain one or more asymmetric centers. The present

inven%&ﬁw}gﬁéﬁggﬁlg[ﬁggwg)%e(g@ggmisomers, enantiomers),

pure or mixed, as well as racemic mixtures and 20 geometric isomers.

WhenZalfteidafisirficatp ddreibrermientty ipheme siafesndirrarbé-
obtairmq]giﬁlglﬂbngyy@%mﬂfi%@éggwgg@hiraI intermediates, or by

asymmetric synthesis according to methods known by a person skilled in

the arBlfH example(@strg SHREM-EbgEnR - arld dardiiigyrasemiay phenylithien-2-
compggg@gmpg@aggg)zggﬂgwgﬁ%%gﬁ/e various stable tautomeric

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

inventiofe Prighesert-vertoh @S -EiftearamatyprasnybEiasady -
accepip|ey) saks Shye samPALRdSReROKlng to the invention. In

general, this term denotes the low toxicity or nontoxic salts obtained from

bases®PHon?daids dgarc bt BOYAERMnic TrhesiiddpEoraing shemybEnien-2-
durin%h@@g@gﬁp{é‘myglgiﬂq@g%%@ﬁo@q@pound according to the

invention or&\; Incorporating the salt in the compound already purified. 22

Some¥iMipctiftis 2UeBIRfiPgHE RGN 2oher tHEIH QEMRBPBENYhihien-2-
stableg[z,ﬁeygmlﬁ@}qﬂo midigymsessahdantion includes all the solid
)

forms of the compounds according to the invention, which includes the
anmorphidass-PBIYRISrne; MBFRKYard ity B sRipmeibrme rbgmd) thien-2-
COmpW§§ﬁ§%gm§g_ﬁlﬁqwm§ﬁ@g@%dﬁughe free formorin a

solvated form, for example with pharmaceutically acceptable solvents

such a2 (svatehPRIPates-Breiivamot- o G irifonreR atriRgaR VR Ien-2-
inventpm@wh%\yggm_w%rwggn&@tgggs are also included in the

invention: these compounds are structurally identical but differ in that at
least one atom of the structure is replaced with an isotope (radioactive or

not). Epaenpiesebisiaraedoatiganibetinclugdeshiiotiecan contain one or more
asymmetric centers. The present invention includes the sterecisomers
(diasterecisomers, enantiomers}, pure or mixed, as well as racemic mixtures and
geometric isomers. When an enanfiomerically pure (or enriched) mixture is
desired, it can be obtained either by purifying the final product or chiral
intermediates, or by asymmetric synthesis according to methods known by a
person skilled in the art (for exampie using chiral reagents and catalysts). Some
compounds according to the invention can have various stable tautomeric forms

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

The present invention aiso relates to the "pharmaceutically acceptabie”
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 already purified.
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structure of the compounds according to the invention can be selected
from 15 hydrogen, carbon, oxygen, sulfur such as 2H, 3H, 13C, 14C, 180,
170, 35S respectively. The radioactive isotopes 3H and 74C are
particularly preferred as they are easythTprepare and detect in studies of
in vivo bioavailability of the substances. The heavy isotopes (such as 2H)

are P%%?H?rébﬂ{ﬁé%ﬁg Ay S A INRIA! SRGRs ié‘ﬁits cpuld be

analytical studies. 20 The present invention also relates to the method o

sghiRdBisvars salitjounds Idtgyerrsantonveiniien, intlidtesoriphesnit torms of
ting, 0. a basi [ agi diym,. at least.o

e ot e o e b ety porPhous.

POl RBPHE. XRoxe- 2800@y-orxFtgbnadammish X1, X2, X3, X4, X6, X7

and X8 are as defined above, Y5 represents a R5, -SRS, -OR5, hydroxyl

or thiol group, R5 being as defined above; 2. optionally a stage of

reductiditdfaRweRfoarasrainaiirethm isweplicn, @ bedndiuplissafiya or in a
SIRORLY YRRTUIRS Ol UREIANGAr RS mEAR GRONICRS RRRIE BRI such as

of stage (1) in an acid or basic medium and of stage (2) are known by a
walebmyrirashene®an@ld can vary widely. 5 The synthesis protocols
can in particular be those presented in the "examples" section of the
present invention. The contacting of these two compounds is

advanfe@Beesipdarmeerlin Gtc HisrBuaniinn labeladiadtbuaprésetapy or with
idbgsuiable RPSFRIME P aMERN LR ARt %é‘%ﬁ%@%@@%re_ structurally

preferably at atmospheric pressure. In a basic medium, the reaction is

ipRsTHeabr LY suthatd fpaskree alarsebibenaischileniasemagraliwith an
B A deivs Chr asor UMY O HAGs Qo g atkall BG1abalGRRalAlE in the
such as sodium ethylate.

structure of the compounds according to the invention can be selected from
hydrogen, carbon, oxygen, sulfur such as 2H, *H, *c, *c, 0, 70, ¥s
respectively. The radioactive isotopes “H and "C are particularly preferred as
they are easy to prepare and detect in studies of in vivo bioavailability of the
substances. The heavy isotopes (such as ?H) are particularly preferred as they

are used as internal standards in analvtical studies.

The present invention also relates to the method of synthesis of the
compounds of general formula (I}, 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)

(C) (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),



10

15

20

25

30

15 In an acid medium, the reaction is preferably carried out in the
presence of a strong acid, such as hydrochloric acid. The compounds
thus obtained can be isolated by conventional methods 20 known by a
person skilled in the art. The present irygntion also relates to the
compounds as described above, as medicaments. 25 The present

inventi 0 j for the

AR Lo Tk P o A
atherosclerosis, cerebral ischemia, autoimmune diseases, cardiovascular
d'S??*ﬁe'EéHHﬁiﬁ?&J%ﬁﬂ% | %ﬂ{gﬁg %?%‘?Q@l@zwflﬁ €3eid or basic medium
dysiipidemias, inflammatory diseases (such as asthma),

aRldegeretalives iy ies drososparssillar niultistecstiarssisan vary widely.
KInSaLs;d ﬁﬁdﬂ%&ﬂﬁf?ﬂ@@f bé%@??@s@?ﬂ@@ﬁﬂ@ﬁg "y amples”

ementias, Pi sease, corti degeneration, progressive
septiem gtk passyit)ventivcal dementias, spinal amyotrophies, mild
cognitive impairment (MCI), synucleopathies, pathologies 24 with Lewy
bodies, Huntington's chorea, epilepsies, amyotrophic lateral sclerosis,
prion difeasestactangzaé|dbgse ovdissusppUDeR s aTieniagEpiesleicarried out

ﬁ@r&ﬁorﬁ@iﬂeﬁweﬂ%@a&%@ﬁu?ﬂ?é?ﬁ%?rﬁ'g%éy%e?ét%r?erature (between

neurological complications associated with AIDS, chronic pains,

edbdfak Rjen SftioraideielssahvFipan s aip st Wesociated

with diabetes), cancers, etc., as well as for lowering general

cardiovascular risk. Preferably, the invention relates to a compound as
described BBs\geTod Yraatiig ierctigniiswistarabiskeriigdreWonrbetedesence of

yihslistyhances s lpid1Q@nfiaeeahpmsiiaie MetabPolistBaneirRbaroxide, or

hyperlipidemias and obesity, and in particular diabetes (type Il diabetes).
MéWﬁEﬁﬁ@&@B@?fﬁ@#ﬁfbﬁﬁcﬁW@ﬂéﬁe@&M&@ompound as described
above, for the treatment of dyslipidemias. 15 The present invention also
relates to a pharmaceutical composition comprising, in a

pharmicelReEflyReeptabie caamioaigdusioRe yarapieh@usn the presence of

a strong acid, such as hydrochloric acid.

The compounds thus obtained can be isolated by conventional methods

known by a person skilled in the art.

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

as medicaments.

The present invention also relates {6 a compound as described above, for
the treatment of complications associated with metabolic syndrome, of
atheroscierosis, cerebral ischemia, autoimmune diseases, cardiovascular
diseases, insulin resistance, obesity, hypertension, diabetes, dyslipidemias,
inflammatory diseases (such as 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 impairment (MCI), synucleopathies, pathologies
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described above, optionally in combination with one or more other

therapeutic and/or cosmetic active principles. 20 Advantageously it is a
pharmaceutical composition for treating the complications associated with
metabolic syndrome, atherosclerosis, cgrebral ischemia, autoimmune
diseases, cardiovascular diseases insulin resistance, obesity,

\M¥r9“r‘_é€\§‘y$!§’o”d.8 a%u%%n Srlr ?\ 'r%sér ' Eranm;ator ')th??ﬁﬁ gsy(ter%?scﬁeroszs
asthma); neurodegenerative pa ologles ArticuTar multple sch erosis,

mm.dmms@wtﬁmuamo@dmm ta@@pmmemﬂ@nmté?npdralch ataxia,
}‘?ﬁ’&%@‘i’ ofdPK's %?;Sﬁ‘é& cor ;%%? dagepst q%'on IS ssive guroiogncal
upranu ear paralysis), cortical eme 1as, spina amyo ro Ie's, mil

am’gplmmrmpaamentawicr:)nttyrﬂi@éopatrrmcpamobgwabmiaevdegeneratron

n ol ter r

R R 2 BB R S AR RIS &8 5 e

mé&rdomﬁog@ebet@rmeMmeane Tooth drsease,

neurological complications associated with AIDS, chronic pains,

cerebellar degeneration, cerebellar hypoxia, neuropathies associated with

25 diabtrefesybbanibersneentias wellites for werimpysdersl dardivhagdcatave, for
| I t| S f

ity elREAR il /ales fo 2 riamacsutial ramaaslinn T GAIIEIE of ipig

car ascular risk factors connected with disturbances of I|p|
mbmhyarbr&wmaéedmtab@tam;/ hoprtlipitigpsidip iedrohe sitys apbiaaity, and in
&HEFa%IBQ%S o] |&Q§QF§§ ). Even more preferably, the

armaceutlc osition according to the invention is intended for the
treatment of dyslipidemias. 10 Another object of the invention relates to a
nutritigaal £ompg ?@8&%‘5’3'0 nenaLlanst ?Q%&%@B%%%%%Sﬁﬁﬁr@%esmbed
above. The present invention also relates to the compounds as describ
aboe, ferde drastioenbalcws Bdandeser object of the invention relates to
the use of at least one compound as described above for the preparation
of pharmaceutical compositions intended for the treatment of various
patholdrRsrassRsfindavapdoe, also relates to a pharmaceutical compesition

comprising, in a pharmaceutically acceptable carrier, at least one compound as

described above, optionally in combination with one or more other therapeutic

“and/or cosmetic active principles.

Advantageously it is a pharmaceutical composition for treating the
compiications associated with metabolic syndrome, atherosclercsis, cerebral
ischemia, autoimmune diseases, cardiovascular diseases, insulin resistance,
obesity, hypertension, diabetes, dyslipidemias, inflammatory diseases (such as
asthma), neurodegenerative pathologies (in parficular multiple sclerosis,
Parkinson's disease, Alzheimer's disease, tauopathies (frontotemporal
dementias, Pick’s disease, cortical basai degeneration, progressive supranuclear
paralysis), corfical dementias, spinal amyotrophies, mild cognitive impairment
(MCI), synucleopathies, pathologies with Lewy bodies, Huntington's chorea,
epilepsies, amyotrophic lateral scierosis, prion diseases (Creuizfeldt-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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notably connected with disorders of lipid and/or carbohydrate metabolism,
20 among which we may mention the dyslipidemias. More generally, the
invention relates to the use of at least one compound as described above
for the preparation of pharmaceutical egmpositions intended for treating
the risk factors for cardiovascular diseases connected with disturbances
hiemetabnlis ok lividsanplier of aigiarates Ainteovied fos thidk
lowering the general 25 cardiovascular risk, AS a nonlimiting example, the
compounds according to the invention can advantageously be

admingsigfgd i, camRIRRONYIL Qe AL DG RINCLIRHIBRRHHC R d{Rating the

cosmetic agents, marketed or under development, such as: 30 -
caﬁﬂwa_b_éﬁé @beﬁ%’\:_ irf@@ﬁwgeo?@fm@_q@ﬂfowmrgé_@tgmmia’é, lipid  and/or
RaRRROEIBEdR Bl oRas SHYEr (TBRAGR U ARSI OSB! bartcular
inhibitors of alpha-glucosidase, PPARy agonists (thiazolidinediones such
%@%ﬁglﬁﬁﬁ@n@, _ @f20ne), mixed PPARa/PPARyY agonists 26
(tesagitazarn{Bre aginazanPand’ BAdHH ERUTReHNES AEHLAIEIY gﬂ%g}rding to the

PPAR isoforms simultaneously), biguanides (metformin), inhibitors o
inusEiRIyiEleaded for thentpatimanicighpsyidguuagon-like peptide-1
(GLP-1) agonists (exenatide), etc. 5 - insulin antilipemic and/or

cholesterol-lowering agents: fibrates (fenofibrate, gemfibrozil), inhibitors
of HMBNeEETebiasseBr HRIrdRYATEIPYIfatalos deerfyrErEioaal ceasaposition

c(éFﬁFH&ﬁ@C&t FaliUMaBHib UMy ARl ciY%asigiink inhibitors of

cholesterol absorption (ezetimibe, phytosterols), 10 cholesterol ester

transfer protein (CETP) inhibitors (torcetrapib), Acyl- Coenzyme A
cholesterolpextianalriags{Af0 Thigkkitgrafavaripihmqstibciribsived above,

microsomal triglyceride transfer protein (MTP) inhibitors, bile acid

- apgoesteting (cholestyramine), vitamin E, polyunsaturated fatty

acids, omega 3 fatty acids, derivatives of the nicotinic acid type 15
(niacin), etc. - antihypertensive agents and hypotensive agents:

angioteRSeo iRy B n S dIRIEPThHiBIRSRS (dapihsril ueRaRbrt least one
oMl adigaptseribed above for the preparation of pharmaceutical

compositions intended for the tfreatment of various pathoiogies as defined above,
notably connected with disorders of lipid andfor carbohydrate metabolism,
among which we may mention the dyslipidemias. More generally, the invention
refates to the use of at least one compound as described above for the
preparation of pharmaceutical compaositions intended for treating the risk factors
for cardiovascular diseases connecied with disturbances of the metabolism of
lipids and/or of carbohydrates and intended for thus lowering the general

cardiovascular risk.

As a nonlimiting example, the compounds according to the invention can
advantageously be administered in combination with one or more other
therapeutic and/or cosmetic agents, marketed or under development, such as:

- anifidiabetic agents: insulin secretors (sulfonylureas (glibenclamide,

glimepiride, glyclazide, efc.) and glinides (repaglinide, nateglinide, etc.)),
inhibitors of alpha-glucosidase, PPARy agonists (thiazolidinediones such

-as rosiglitazone, pioglitazone), mixed PPARa/PPARy agonists
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angiotensin Il receptor antagonists (losartan, valsartan, telmisartan,
eposartan, irbesartan, etc.), beta-blockers (atenolol, metoprolol, labetalol,
20 propranolol), thiazide and nonthiazide diuretics (furosemide,
indapamide, hydrochlorothiazide, antiai osterone), vasodilators, calcium
channel blockers (nifedipine, felodipine or amlodipine, diltiazem or

Verap%f@%@ﬁ%@ﬁ”ﬁ@%ﬁﬂé@? BanwbARCPIdGR APHHC B Cating the 3

clopidog pro C. 25 - antiobesity age butramine, lipas

inhibit6i8AGYlistafRIPRARB HfBNRRYSHId Higagoviss, (astabneil aeibitors of
recept&@%@%ﬁ%ﬁé&&%ﬂwa@%@; tiﬁ%‘@ﬁ%ﬁ%ﬂ%ﬁ@)&;ﬁéﬂﬁ?é peptide-1

example, corticoids (prednisone, befamethasoné, dexamet

predni€eldnd ) rmgenjiisc@ieondisle), I8tdrocortisone, etc.), nonsteroidal
antinflammpatory drugs, (NSAIDs) 30 derived from indole (indomethacin,
sulindac), NSAIDS of the aryicarboxylic group (tiaprofenic acid, diclofenac,
etodolasfifipesieofend/ipupririgsieiepaieinthprots natibfat@sndfenofibrate,

alminqpraien)s NSAI Y VEE HRMT XisAM SMRlKean) Rl H)’(P%E?methylglutary!

tenoxicam), NSAIDS of the 27" fenamate group, selective COX-Z . _
inhibitGRE(ERIEEDXID, rifetsiase elstadingoxidiaits: dor atarvpiigiiobugipnvastatin,

etc. agRpisHseA) Ntk itsRIBeHRidGarhalHte etz Abe, phytosterols),

nonthiazide diuretics (furosemide, indapamide, hydrochlorothiazide, ~
antialdxesiesp! SREE hiansiesrPeipifodd Fdidlapmititersplicseetrapib), Acyl-
quinapfie Higials Aruas Eiaaun gl bRIA-PIockers (NI (avasimibe,
metoprolol, labetalol, propranolol), phog&hodlesterase inhibitors

(enoxiffbHAMBRI naMeiost A Jeatkcesite fhemdercatpiain Oidbibrdnpitors, bile
insuffiGigprys RaeHES @{%ng!ﬂo@%@ﬂﬂej?%ﬁin PEOPFMIARISaturated

calcium channel blockers 1 énife ipine, felodipine or amlodipine, bepridil,
diltiaz&attyr At aRMBIIOS deHyrApidsit e esvasdeldfhrraticotinic acid type
molsidgmjg ,@g&i.odarone, etc. - anticancer drugs: cytotoxic agents

(agents interacting with DNA, alkylating agents, cisplatin and derivatives),

cytostAH RYRAICFOrRRSFHIN 2RE cRXARISISIR MO FCITR AN GIRRSGY) -converting
Som?t@ﬂ%é‘n@WE? PIREBHELESalbRESURERAFI ATPARARIEE or  quinapril),
inhibitors, etc.), modulators of immune _
angiotensin Il receptor antagonists (losarian, valsartan, tfeimisartan,
eposartan, irbesarfan, etc.), beta-biockers (atenolol, metoprolol, labetalol,
propranolol), thiazide and nonthiazide diuretics (furosemide, indapamide,
hydrochiorothiazide, antialdosterone}, vasodilators, calcium channel
biockers (nifedipine, feiodipine or amiodipine, diltiazem or verapamil), etc.
- antiplatelet drugs: aspirin, ticlopidine, dipyridamole, clopidogrel,
flurbiprofen, etc.
- antiobesity agents: sibutramine, lipase inhibitors (otlistat), PPARS agonists
and antagonists, cannabinoid CB1 receptor antagonists (rimonabant), etc.
- antinflammatory agenis: for example, corticolds (prednisone,
betamethasone, dexamethasone, prednisolone, methylprednisoione,
hydrocortisone, etc.), nonsteroidal antiinflammatory drugs (NSAIDs)
derived from indole (indomethacin, sulindac), NSAIDS of the
aryicarboxylic group (tiaprofenic acid, diclofenac, etodolac, flurbiprofen,
ibuprofen, ketoprofen, naproxen, nabumetone, aiminoprofen}, NSAIDS

derived from oxicam (meloxicam, piroxicam, tenoxicam), NSAIDS of the
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response (interferons, 1L2, etc.), etc. - antiasthmatics such as
bronchodilators (beta 2 receptor agonists), corticoids, cromoglycate,
leukotriene receptor antagonists (montelukast), etc. 20 - corticoids used
in the treatment of skin diseases such S psoriasis and dermatides -
vasodilators and/or antiischemic agents (buflomedil, extracts of Ginkgo

bilob | e ifyll] ribed| The inventi |
el e S A N Al R ER R A et
notablgrétsniidendsl ftredrivpiensrobligil .&té/or carbohydrate metabolism

compriiag e AR YR AR SR ROIBY R AT SI1SENEazive

amount'of a compound or of a pharmaceutical composition as define

aboved@wamé%é@ﬁs@miﬂmémﬂmiﬁ,enh_égérﬁctw@!ﬁfé@zid@,amtii_awosteronE),
refers jg-an @ﬁ'ﬁt}_ﬂ%o{égﬁt&{}m,p%ﬁ% suflicient Qitpﬁ%d#&ﬁndgﬁé@g%!f&%ns drugs

biological res ne term “subject” denotes a mammal an
particURig@dmuntiaitognthehetmbipskerent(aiensies curgtogrolol,  labetalol,

Sy A PISSYE HERITRIn B SBRKIAS o I fiSiE et

invention can thus be used in subjects (such as mammals, in particular

humagaiko Haee duetierdiraiaast. ofheoturnpounseotiereprcasia-blockers
invention Al SmBRBRSEI fOLBSBYNI BrHPHHBBINC RO CERRMA! blockers

preventing further progression of the disease, thus improving the .
conditiieA ipiesulsiestipimnhecamssiings obgrsipie sbiterranabyeapamil), NO

finally 96, SAMAISKEIE d0sBNES iMRA R 6 AL oRHA VNG ARYAG RN aHY.
develop the disease or who have a considerable risk of developing the _
diseas%ﬂfl@mﬁérpﬂwﬂﬁa@)ét@ﬁéﬁpc@@%@i(ﬁﬁ%’%@éﬁ@iﬁ@t[ﬂﬁm@&@%}ﬁioﬁ‘kylatiﬂg
advanigaequslydaclisge oager a@ﬁ@a@m@na%ﬂgﬂwcssemg'6_(qonadotmpm_
excipients or vehicles. We may mention for example saline, physiological,
isotonit€BaFERAOBIOSO((RITRE!) ikl AMAIPHALN AAUASS) Bsedasdogens,

Known i aspRIgens Skiirgaissarin iR SRAMPRILIONS£BA AN R€ fhmune

more agents or vehicles 15 selected from the dispersants, solubilizers,
stabiliZEfRPread e nsdLAgeks. etc.

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

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

- vasodiiators and/or antiischemic agents (buflomedii, extracts of Ginkgo

biloba, naftidrofuryl, pentoxifylline, piribedil), etc.

The invention also relates to a method of treatment of various pathologies
as defined above, notably connected with disorders of lipid and/or carbohydrate
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 effective amount” refers o an
amount of the compound sufficient to produce the desired biological result.

The term "subject" denotes a mammal and more particuiarly a human.
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or vehicles that can be used in formulations (liquid and/or injectable and/or
solid) are notably methylcellulose, hydroxymethyl cellulose,
carboxymethylcellulose, polysorbate 80, mannitol, gelatin, lactose,
vegetable oils, acacia, liposomes, etc. ,-Ehe compositions can be
formulated in the form of injectable suspensions, gels, 20 oils, tablets,

S“ppo?H8riw°%%ﬁ%%%“gic%ﬁ#§?é‘sc%ﬁ? v Céﬁﬁf%%%ﬁé"%%‘é{oﬁt Breventive

optionally by means o orms or devices’that provide prolon
tegatroedelAhedcrirsend® pitiketppesehtonveliion cansthdydreageslinteubjects

(958@%3‘5‘%%9 an ?QH’&?@T@?@%@%W&@%%%' 8%8[35}%1 disease. The

compoun compositions accordin he invention can

cainpinigteredlitheapiesenidapsentiimaoarialse foenuserhiss, dby candosiowing the
inl ' e ptal.or. teral ro; :

e D e o S A C i ing the

eauisiitinenths stmedisiidicinompesnds ofithceereninfsidios gan finally be

SAMARYDE W&.gﬁﬁe%’%ﬁy\ﬁﬂoo%‘ﬁgaﬂwﬂﬂ %‘Stf%ﬂbo@ﬂf&dn ?'Prpaqgfs'c%?eiop the

which can be inject y means of syringes or as infusions, for example.

diseansoersvoed diet thedaidriab ntitd: ohdeladonjgdtee diesareadjusted

29 by a person skilled in the art depending on the patient, the pathology,

the method of administration, etc. Typically, the compounds are

administeredriiaiosaectiinaarcpatpvitioaen 1angeitdngg péy  the  invention

BRIy FRIGEDIY RO Qb Moh i rh S AR AR AN T O
admin%rationg can lggé)d%ily or can be repeateélztcﬁ-:-c\i/aae‘|Sz5:|£g&t':|té 3&%5&!? lents or
\edielesarVer ingne iR o théce npoiiip se e orlivgietogieainianinor cwffered,
&S0 AR Other AQE RSN AR YSHBHACIDIER; LfF GENDR I QR bé a, person
FIGURES 10 Abbreviations used in the figures and in the tables: - Clod =~
dalagolintnse aRDLbehersraTilioNg IeMe ASRINpOPEOtSi MElBlegents or vehicles
{RcRRP RS e LAYGDIRARY-LNOBIRIEI SHAISRIIAL Y RUBROIESI B! Agents
Very-Low-Density-Lipoprotein cholesterol’ 15 - mpk =mg/kg/day. Figs. 1-1 ©
% vebigkswkoanasonsed thd BmeRtrosJddeidrnginipigesiable and/or solid)
Frongstias PddiRheenolssieroh sy BlpsitRiMUatng Brops s AldbR iceliulose,
polysorbate 80, mannitol, gelatin, lactose, 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 to 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 various 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 example.

It is understood that the flow rate and/or the dose injected can be adjusted
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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 The antilipemic effect of the

compounds according to the invention ﬁ\‘éas evaluated in vivo in the E2/E2

mouse (humanized for the E2 isoform O apolipoprotein E) by analyzing

t%) Htg?(q 8&%? tgr[tod dé’b‘aﬁﬁheo%ﬁ t” l%rr't © »'s%% Q gq(u%h& method
|popro eln fra ons an asunng e total cholesterof an

H BOrohdddrstoonl, mésniy hivels, atter ZeampoL® day o fathednistarelyahdoses that

arﬁn\{éﬁ ?no treatgzﬁv?hr?e egc%%%%gﬂ s%%%:%grﬁ nlgJr %‘ t%g)!lvi/enq)on) qTﬂqeg tolg

paeasimatsdigftioon éﬁwpraddmsaﬁvatemeaattlteeautﬂnluo@mmaefﬂeetrebﬂrtde@Oseve ral

o} e |y, [ I
T S L Rl EUfhER e, duk, sl sl o e
IB0emiikn CRIyalbQ inthstaotbt agwitsteretitve baifteitfesnd 13 days of
treatment 30 with compound 2, administered at 50 mpk; Fig. 1-3:
distribution of cholesterol in the various plasma lipoprotein fractions after
13 days of treatment with.Eépaiohdi ‘ 50 mpk; 5 - Fig.
1-4: distribution of triglycerides in the various plasma lipoprotein fractions
after 13 days of treatment Wlth compound 2, administered at 50 mpk. The
% : 1. “x o tieting datigewas also evaluated

by 10 ejas il Ht'.! hepatlc and (skeletal) muscle tissues, the
expressmn o%r rﬁ%? %olved in lipid and carbohydrate metabolism and

the- dls}é@hmm@sé@@*g%l%@%@é&bﬁ@ﬁpﬁé@ﬁimof&s&embene were
normafiged fig &é@%t&t@%ﬁ\tﬁ’éﬁ&tﬁﬁ %M&Hﬁ(@? glice genes 3684

in the hepatic tissue or 18S in the gastrocnemius skeletal muscle. The
|nduct’%h%(c€<bﬁiﬁéf€tﬁé ryeoydi ene lpslasile-Lpepyeieiinchwedtbyoine
compaypd a Ep 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

Iﬁﬂﬂ 1-1 to 1-8: in vive evaluation, in the E2/EZ mouse, of the antilipemic

properties and HDL-cholesterol synthesis stimulating properties of the

compounds according to the invention by lipid assays and megsurement of

the expression of genes involved in lipid and carbohvdrate metaboiism and

dissipation of energy

The antilipemic effect of the compounds according to the invention was
evaluated in vivo in the E2/E2 mouse (humanized for the E2 isoform of
apolipoprotein E) by analyzing 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 treated with the compounds according to the invention). The
measured difference provides evidence of the antiiipemic effect of the
compounds according to the invention.

- Fla. 1-1: plasma total cholesterol level after 7 and 13 days of freaiment

with compound 2, administered at 50 mpk;

- Fig. 1-2: plasma HDL-cholesterol ievel after 7 and 13 days of freatment
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result is represented as the mean of the induction values in each
experimental group. 20 - Fig. 1-5: expression of PDK4 (pyruvate
dehydrogenase kinase, isoform 4) in the hepatic tissue, in the E2/E2
mouse, after 13 days of treatment with.,compound 2 (50 mpk); - Fig. 1-6:
expression of AcoX1 in the hepatic tissue, in the E2/E2 mouse, after 13

days %e%g) @’M}B C%@‘Q‘%Qﬁeﬁé@gﬁéﬁtﬁ% ,- Fig. 1-7: expression of

ApoCllIl'in the Hepatic Tissue, Int after 13 days of
treatrrfeigt wWith:colispduriibn (50 wipipsieigl 1r8: tbrpresdiars opRBIKE lipoprotein

e 1Y 305 ORGSR o o s

Fig 19v¢kpression of UCP2 (uncoupling protein 2) in skeletal muscle, in

th_q Ez;%i W‘%‘f@isﬁ‘ﬁSﬁﬂénd%\‘?tﬂ&@?]%%@%@é‘fgh%o'UQHHB%@@&!Bph&sop;otem

Figs. nvivo evaluation; mouse, 0

antilipgat@1s pitpetifedaysddi beaihmesteith spmtesisdtinakmmgjstered at 50
properrlri@%of the compounds according to the invention by lipid assays

and measurement of the expression of genes involved in lipid and
carbohydrate metabolism and the dissipation of energy. 5 The effect of

, . . o oot
R R o SV P R e
BRASHONR. IRtk kerREttAsdriaitekelad) the seigliiesnieseffeetofrsergpound genes
_ . . ) p <

RN R R AU e B R ra. ho
lavris. 00 emgeSsDplasnea ebtafens|avastol nevalalfzedl 4edaijecoto the level of

dieRunaRhwith sompud 2 gﬂg&n@e@éhﬁ?Qﬁgngggaagr%@a@fsﬂ 3B% in the
5,10 and 50 mpk, in the C57B16 mouse; - Fig. 2-2: plasma
geplashsianus sleigsabuistipddye onteaiigeniacinh cenipeuisd of the relative

AR LoD NS l0 OB 8 o e
edtivgeridwap 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 (pyruvaie dehydrogenase kinase, isoform 4)
in the hepatic tissue, in the E2/E2 mouse, after 13 days of treatment 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 ApoClil 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 treatrment with
compound 2 (50 mpk);

- Fig. 1-8: expression of UCP2 (uncoupling protein 2) in skeletal muscle, in
the E2/E2 mouse, after 13 days of freatment 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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compound 2 according to the invention, administered at 1, 5, 10 and 50
mpk, in the C57B16 mouse; - Fig. 2-4: plasma level of free fatty acids after
14 days of treatment with 20 compound 2 according to the invention,
administered at 1, 5, 10 and 50 mpk, ig.the C57BI6 mouse. The efficacy
of the compounds according to the invention was also evaluated by

SREHIRG. UL eHBHAIJDHGEP LSRR CXRIRERRMG' $78BRrties of the

yarate metan TOf enerygy.
rdisigriofthad % Ridaneaiseirement of

jetidispipatiamofce nénty.
the mean of the induction values in each experimental 30 group. - Fig.

The:affgrieab TR £ incsiasiiing taubeldnyethie CETRIeakise, ahflepe effect,
wasdays G4 Eeaimans by fhe CEXBEm IR NLR cAmPIUNL o3P FAIPNS4 by the oral

Fig. 2-6: expression of UCP2 in skeletal muscle, in the'C57B16 mouse,

raHER . Y 325 Sof 1pé dim diead e, dha el RMCCONeSO Ohe M BOURRIY. 88gording
{5193 It dubnNWAL evalilalien. i heCalBigmausepithe HBlsls of total

cholesterol synthesis stimulating properties of the compounds according
hé?#

gbalesiptRintion-HhRins esehys aiMeatides aetbne sathyeaeigfression of
genesgfyok/ad inhipid-Angispphindiats majapipn aaddhedissipati®ient with

of 5 energy The effect of the comﬁounds according to the invention was

evalufETRPUIS i AREHINS G rsusVaREP 14 Y ST @R ME by the and 50
oral rogigy Akt enshefighs dreatment, the distribution of cholesterol in the

various plasma lipoprotein _fractions was determined. It was compared

with thBigratié bRt fAPtHENURIRY Igviha8thotdreiaedl Rithraadment with
compoiidp Aneerdingdertad e MO mvERGoRTaghIhIBR LUMRCYNGS 10 and 50

according to the invention was also evaluated in vivo in the G57BI6

mouseMKniBdBEring tRE PSS levels of total cholesterol and of
HDL-chplesietol glismif Bax5 of tiggipeantlys theworat soute, SThesedavelsnt with
were compound 2 according to 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 2 according to the invention, administered at 1, 5, 10 and 50

mpk, in the C57BI6 mouse.

The efficacy of the compounds according to 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 leveis of expression
of each gene were normalized reiative 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 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 oral route with compound 2 (50 mpk);



compared with those obtained for control animals (not treated with the 15
compounds according to the invention). The measured difference provides
evidence of the antilipemic effect of the compounds according to the
invention. - Fig. 3-1: plasma total cholegterol level after 14 days of
treatment with compounds 4 and 7 according to the invention,

adminﬁ?@deﬁ,\t%@%io'n':& B@pplasrardiith cholesteral Igyel @dtesibdmouse,

days of treaiment with 20 compounds 4 and 7 according to the invention,
adminffiefetftdas pipkeatng sy Hhamatitpris b caarePinthe (@Risuk).
plasma lipoprotein fractions after 14 days of treatment with compounds 4
and 7 according to the invention, administered at 50 mpk. 25 The efficacy
of the compounds according to the invention was also evaluated by
measuring, in the (skeletal) muscle tissue, the expression of genes
involved 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 30 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. 3-4: expression of PDK4 in muscle tissue, in the C57BI6
mouse, after 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 5 14 days of
treatment with compounds 4 and 7 (50 mpk); Fig. 3-7: expression of
UCP3 in muscle tissue, in the C57BI6 mouse, after 14 days of treatment
with compounds 4 and 7 (50 mpk). Figs. 4-1 to 4-7: In vivo evaluation, in
the db/db mouse, of the antiiipemic 10 and antidiabetic properties and
PPAR-activating properties of the compounds according to the invention
The effect of the compounds according to the invention was evaluated in
vivo in the db/db mouse by measuring the plasma triglycerides and
insulinemia after 28
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days of treatment with compound 2 by the oral route. These levels were
15 compared with those obtained with control animals (not treated with the
compound according to the invention). The measured difference provides
evidence of the antiiipemic effect and ct on insulin resistance of the

ﬁ&? f expression of each gene were normalized rlative to the level of
sion of the reference genes 36B4 in the liver and 18S in the

THEIBHLINUPHR Om JRHEHORJAGAIG Go e IR A SRt S 4308 in vivo in

(induced by the compound according o the invention) to the 30 mean o

thee CoIAR Values Bfteie! ddiais grdlpnimastientealonmmighditignand of the
tFRISRSHY the RIS O%C SRERSIaN astvalngfhatactanehibeipoprotein

compound. The final result is represented as the mean of the induction

frretiessn vascrielgrernashtdl grespceBrEgd-gitexiiessisiiler PRiRias for the

c!BﬁthﬂR.ﬂ%iﬁ-zE%gﬁqé@r%é@%ﬁw%@é‘%%n@%%%@ davs Al WERtion). The
compound 2, administered at 50 m£@k; Fig. 4-4: expression of ACOX1 in

effledieqfdlfic wnpcndfeanses i ledhaferdicnywstaleatmaiuaird in vivo in
{RRMDO PR Btk el RIS Biakigade 'e?é‘@ﬁ%éﬂgﬁé?f&éﬁ%%ﬂ%nci of

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

lBrrsb\Riesterati Rkt cdpye 5 IRpRireRtLp.trppeaisiontsr Phrspilpvels were
EBHSSHRIPS YR thssdb/dBdIRMge 1aftleE AR SAVS R BRAMRA WlBted with the

compound 2, administered at 50 mpk; Fig. 4-7: expression of UCP3 in _
FROYRA BIgSUECRPIRE EbIab MR Ul SafeN 10 T8 daYRasH iRt ABiRr Qige  provides

SARAUE 28 HRITSEPRRIAHRT HIRKe T8 dONdE @ SVEIHRICR %@g%vention.

metabolic properties of the compounds according to the invention .
measuii RPBsRIdAtet rigieriRreinevel after 14 days of treatment with

compounds 4 and 7 according to the invention, administered at 50 mpk;

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

- Fig. 3-3: distribution of cholesterol in the various piasma lipoprofein
fractions after 14 days of treatment with compounds 4 and 7 according to

the invention, administered 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 involved 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 values
in each experimental group.

- Fig. 3-4: expression of PDK4 in muscle tissue, in the C57BI6 mouse, after
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murine myocytes 15 The stimulating effects of the compounds according
to the invention were evaluated by measuring the 3-oxidation of fatty
acids in murine myocytes pretreated with the compounds according to the
invention for 24 hours. The more the induction of the 13-oxidation of fatty
acids is increased, the greater the stimulating effects of the compounds

accordj heri ' . I i f fatty acids in the
musc%%ﬁ%&%ﬁ%—%&rﬁﬁ&@%ﬁ %/?ﬂ%ﬁeg\?g?umﬁq (?fkﬁﬁe properties of the
compdugds$-accordingsionhefitentiboniasagtckicisufaeertecBoiéBierohouse,
transp 7] ressi h in )

oo B R e e L e P A e ok enon

on Teveige kAo ReeskicadpdaRZas euskeicetissyen dadoeGHFRI6 mouse, after
expressio, t ?rﬁzih . - bindi t Samily A,

membstf‘ri Ea%%r%%%e trar?éﬁ%tg?ﬁeﬁlﬂ%gﬁ %ﬁ%izsﬁgeggrﬁ g*{ Ux) in human
macroflfage<. ENprassiented eprsskionusad Cyslis iinthedSeaBiRenouse, after

greates she.sinalating, acHomef é%ﬁwﬁ%@ﬁ@é‘%?ga%@fﬂ%ggﬁﬁ@?e 30

invention on'reverse cholesterol transport. - Fig. ssion of

ABCA1 in human macrophages, after 24 hours of treatment with

IMUS -ACEOTdng to The TVETTon by measuring the secretion and
ExprelsmrobinecRmasyMmMagedngnanth isnisnreae evathates in vivo in
SREp IR RcoBinadadhap Ration ahd o ﬁ%&@'{hé’_%uﬁﬁgmia after 28

antiinflammatory effects of the compounds according to the invention were

EiuSedBIMERSUNID theBeeHbPalY ellitessrinrofiMonbeges evels were
ShempalragiantRpaieinsl AMEE L AR m@%hﬂ&é’g fasuringdhGreated with the

expression of matrix metalloproteinase 9 (M by human monocytes _
¢REBRAWARthapeoBRshdandReadburNiignd themvertrrifed24ifetesemdprovides

Shiutiiedavith EMpsiparkol dZspyriziatetdaceiate which RAYSEFBE of the
inflammatory response of the
compound according to the invention.
- Fig. 4-1: plasma level of triglycerides after 28 days of treatment with
compound 2, administered at 50 mpk in the db/db mouse;
- Fig. 4-2: piasma 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
muscie 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 36B4
in the liver and 188 in the skeiletal 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.
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cells). The more the amount of MCP1 secreted is diminished, the greater
the 15 inhibitory effect of the compound according to the invention on the
inflammatory response. Similarly, the more the expression of the MCP1
and MMP9 genes is inhibited, the morgghe compound according to the
invention is antiinflammatory. - Fig. 7-1: secretion of MCP1 (Monocyte

Chem}f’@t@cﬁa@é’b@@fbﬁr)df‘ PR MOAGEYLER I RAlGE. VYHh(he db/db mouse,

compounds 11 according to the 20 invention at 1 NM; - I&

expreddiBh4st P P{eabestd Witk prompietshe P&gfemtqt)er@dmin&&mpk
MQNOEYES He@%&ré@%?pmmaﬁm@@ﬂelﬁmq&egdg thPtHBV&H)&ﬁmouse,

at 1p - e@Pressmn of MMP9 (matrix metalloprotelnase 9
humaﬁft@sé’%w {rGRAREE W CORTIRRMER 2. AN SISO G RTTR
mventpqq 3 MW o649 -4f Expressiqnd M&d%%é'\ﬂggesyﬁ% the db/db mouse,

Chemoa rac ant Protein- 1 |n human monocytes, treated with com QOUI’]"

2 at 02MERED SPKE. AorSABERIWIIAGERPINE S RIS VI B R &
becorrft@?@% opsadingihs prkaRlesiverhalove WHith-A® 1@PRouse, after

regarded as iMustrative and nonlimiting. STATISTICAL ANALYSIS 37
The s&istRE ShHKRITEEHMIMSPIMRIKICOR aasiidntarrssahAb BIPK:

Slng'eﬁfgcwfurés@r@é@.m%@@@P@Vﬁ%ﬁ%@nﬁ%@b@)ﬁqmww Mouse, after

Tukey test. The results are compared relative to the control group
accor&ﬁ&%’%@&@é@?ﬁ%@“t@ 58?‘8!%{813;? Fegsterpl@ 0 aapk.
p<0.001. EXAMPLES 10 The usual reagents and catalysts are

commerC|aIIy avallable Aldrlch Alfa Aesar Acros, Fluka or Lancaster as
Eis aluasion.of the & rlic Dy sceffdhe compounds

a%at.lmlﬁa @aﬁtﬁemﬁ@éﬁ%nlw bﬁé@guwamﬁ@s é%ﬁagﬁ%ﬂ'\éﬁ%w acids in

degrees Celsius. The purity of the products IS veriied by thin-fayer

The stimulating effects of the compounds according to the invention were
evaluated by measuring the [-oxidation of fatty acids in murine myocytes
pretreated with the compounds according to the invention for 24 hours. The more
the induction of the p-oxidation of fatly acids is increased, the greater the
stimulating effects of the compounds according to the invention on the

degradation of faity acids in the muscle cells.

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

according to the invention as activators 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 evaluated by measuring the expression of the ABCA1 gene (ATP-
binding cassette, sub-family A, member 1, membrane iransporter involved in
cholesterol efflux) in human macrophages. The more the expression of ABCA1 is
increased, the greater the stimuiating action of the compound according to the
invention on reverse cholesterol transport.
- Fig. 8-1: 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



10

15

20

25

30

by HPLC (high-performance liquid chromatography). The mass spectra
are obtained by ESI-MS (Electrospray lonization - Mass Spectroscopy),
Q-TOF (Quadrupole - Time of Flight) or MALDI-TOF (Matrix 20 Assisted
Laser Desorption/lonization -Time of Fljght). The Proton Nuclear Magnetic
Resonance ('H-NMR) spectra were recorded on a Bruker AC300P

e T R PR

spemﬁiﬂﬂﬁM éash@iotgbns. DMSO-d5, MeOD or CDCI3. 25 The following
abbreviations are used for interpreting the spectra: s for singlet, bs for
broad smglet dfor doublet dd for doublet of doublets ddd for doublet of

TFbwlaoUnﬂam@(o @M}S@édb@@qmm@oﬂm@qﬁmrcbo@omta@udwﬁnt:on were

NALdime 5/ éﬂﬂ%ﬁu 5 6fe 0.g2giRkhis added IpRNiSsnS Hie N‘onooyte

mlxture IS sti rt atmos sphere at room temperature Gener .
(Pretecrieoptantidketeiie (1&g Pdndhwaldesydy (arpyarg dissiveession of

ASAYAHES 8”%§8'“§°’ppﬁ1{/@%?e%%‘ﬁ AYAIRNIGIM BEIALD- :eratféErB\Hrth the

0.2t0 0.5 mo 10 Atter stirring fof 16" hours at room temperature the
andaseﬁw@édlbg v aperatisnipr dpredbceduiressurstiGuiaied with PMA

%%%V@%g&ﬁé{@%%ﬁed m%\eeéamgdﬂrm%mmﬁmr}%%am of the
mixture (0.2 t6 14 g, 15 0.01 to 0.2 mol/L), then a catalytic amount of

Gitadilie onefsatbearidadaeal M iheseistprhdediminsherydpsgereater the
) S S e PR R R i ety
response. Similarly, the more the expression of the MCP1 and MMPO genes is
inhibited, the more the compound according to the invention is antiinflammatory.

- Fig. 7-1. secretion of MCP1 (Monocyte Chemoattractant 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 MMP9O (matrix metalloproteinase 9) in human
monocytes, treated with compounds 7 and 11 according to the invention
at 1uM;

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

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

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

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

STATISTICAL ANALYSIS
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20 0.2 mol/L), then the halogenated derivative (5 eq.) and potassium

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

70C. General procedure E: The tert-butyl ester is dissolved in

dichloromethane (0.2to0 159,0.1to 1 @?VL)’ 25 then trifluoroacetic acid

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

procedure F: The ester is dissolved in ethanol (0.2t0 0.4 g, 0.1 to 0.2

mol/L), then a 2N sodium hydroxide solution is added. 30 General
PrecettiniiG e [yopaperierivelissolvedtiréthabbldor thidsy, @ntlior B5single-
fglé%gl-)urﬁ\%l%% g%ré%w&“é}? \Q%ﬁ.%@ QQQ%AFQW%%’JSA%S“QGPU%O 5t The
temperature for hours. The solvent is Temdved by evaporation Uhder
resilisedrpressipaleteraivtyoiatitrerositue igrakemapoininglitotdhequaloesof the
ﬂr%rrﬂgﬂé ric acid solution and extracted with dichloromethane. 5 General
procedure H: The alcohol is dissolved in N,N-dimethylformamide (0.2 to 3

g, 0.1to 0.5 mol/L), th& $clltith i$:qoeledlto 0T pv€r08ddium hydride is

added. After stirring for 20 minutes, the appropriate alkyl halide is added.

The mixture is stirred at room temperature for 4 hours. The solvents are
removed by evaporation under 10 reduced pressure. General procedure

I: The propanone is dissolved in pgg g%ﬁ 0:1 moI/L)._
O-Alkylhydroxylamine hydrochlor guivalents) is added. After

18 h of reflux, the mixture is 15 evapora_lted _under reduced pressure,
B Py SN (Aen, A resr
RAVESoliba adinsasisiretblyistba-gel flash chromatography. 40
Foamel S Sues SHIBIS B 16 SRR Uliing e
compounds.

The melting points {m.p.) are given in degrees Celsius,

The purity of the products is verified by thin-layer chromatography (TLC) and/or
by HPLC (high-performance liguid chromatography).

The mass spectra are obtained by ESI-MS (Electrospray ionization — Mass
Spectroscopy), Q-TOF (Quadrupoie — Time of Flight) or MALDI-TOF (Matrix
Assisted Laser Desorption/ionization — Time of Flight).

The Proton Nuclear Magnetic Resonance (1H-NMR) spectra were recorded on a
Bruker AC300P spectrometer. The chemical shifis 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, MeOD or CDCls.

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

for quintupiet, sext for sextuplet, m for multiplet.

Example 1: Descripfion of the general synthesis protocols according to the

invention

General procedure A:
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2.3-d ichloro-4-hydroxybenzaldehyde CI CI OH 5 Sodium carbonate (3.5
eg.), calcium hydroxide (4.5 eq.) and 2,3-dichlorophenol (0.15 g/L) are
added to the water, and the suspension is heated at 70C for 4 hours.
Chloroform (2 eq.) is added dropwise aggl the whole is stirred at 70C for
16 hours. 10 The reaction mixture is cooled to 0C, and acidified (pH=2)

™t eppeaRitateddbydEsRiors scighsagtipn.gThe whole is exdiaeied Wltassium

ethyl acetate; the organic phases are washed with water, dried over

m%ﬁ?’sﬁﬁat@%d@ﬁée{ﬂﬁaﬁéﬁ et RS mﬁgﬂ-@trﬁﬂ@ylformamude

RIRROsATIABEeRIR Ih Ok iTTegl BYisicaaehiash 1ceaom@t9@a@ahmarh§oiunon of
solid obtained is recEP/stalllzed from isopropanol. 15 Elutio

RY/QBiceRaI B MR Giamar s {d- %csn%;ﬁ@/@@rf% fAdGRRropwise.

TBEOMktar M SErel®, Snifcpiiel: &atbbhbrt Jt3cdn7iempartaduid,
J=8.8Hz); 10.13 (s, 1 H). 4-hydroxy-3,5-dimethylbenzaldehyde OH 20 c
2,6-Dimethylphenol (0.34 g/mL) and hexamethylenetetramine (2 eq.) are
digsoidedrizdgligcstic acid/water mixture. The whole is heated at 100C for
_&\%lours The eacton m e is cooled to room temperature and poured

SRR rfite Fhku R YR i€l dRine ArosARPRINAY (SbAvpBiurated
@%@l&@tﬂ@ﬁ)oﬂg’ﬁs&@'ﬂ yBrReHRritHACiB T, @gaﬂ)ss §10(2.tb 4)5 mol/L).

1-(5-(4-(trifluor meth phenylthie ethanone oVI 0
’ﬂﬁ%* (zst?‘(f’?4 é g%n? h9§ rﬁﬁ) L 2"%%{%%8% %i—‘) \f%atfrﬁ removed by
Srapetytian thinpheadbesnisrasid@nd 4-bromobenzotrifluoride according
to general

General procedure C:

The propenone is dissolved in a chloroform/methanol 2:1 mixture (0.2 fo 14 g,
0.01 to 0.2 mol/L}, then a cataiytic amount of paliadium on charcoal is added.

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

General procedure D:

FPhenol or thiophenol is dissolved in N,N-dimethylformamide (0.3 to 12 g, 0.06 to
0.2 mol/l), then the halogenated derivative (5 eg.) and potassium carbonate (5

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

General procedure E:

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

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

General procedure F:

The ester is dissolved in ethanol (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 ethanol (0.2 to 4 g, 0.1 to 0.5 mol/L). Sodium

borohydride (3 eq.) is added. The whole is stirred at room temperature for 3
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5 procedure A. After stirring for 2 hours, the solvents are removed by
evaporation under reduced pressure and the evaporation residue is

purified by silica-gel chromatography. Elution: cyclohexane/ethyl acetate:

8/2. Silica 40-63pm. 'H NMR (300MH238DCI3, 6 in ppm): 2.60 (s, 3H);

7.40 (d, 1H, J=3.8Hz); 7.66- 10 7.70 (n,"3H); 7.76 (d, 2H, J=8.2Hz).
1-(4-(4(trifluoromethyl)phenVIth.ien-2-ylethanone EF E S O
T e S GRTa b lsidten prgoure. he
Ms booationiers Riyd) eth éataate apdrt-ritliloteraetigdpise hythoamimriacatid solution
a%cacgggig%t%og g,ﬁﬂe&%'%?gﬁ%%% r,]A\élAfter stirring for 18 hours, the solver]ts
are removed by evaporation under reduced pressure and the evaporation
residue is purified by silica-gel chromatography. 20 Elution:

gﬁl&tﬁ a h etate: 9/1. Silica 40-63pm. 'H NMR (300MHz, CDCI3,
%ﬂrpm%% , . 3H); 7.70 (m, 4H); 7.82 (d, 1H, J=1.5Hz); 7.97 (d, 1H,
Tia dibiah ol i6d(gsphiftgomniNdhdiyiihghgtytaiae-)2teadon 8. FiE-0.5 mol/L},
hS 5618%0 ]ié(%'c%féy'c%%‘;n]ﬁgho@@& %M%}é‘ﬂ%’é‘jéy!}gﬁé%?%ﬁé? stirring for 20
prepared from 5-acetyl-2 42 thiopheéneboronic acid an
ribubeso-th¢trifhrantiathoxlbenakite scestdity tBhgenbralrpreceduredaat room

£y 1. hqur, the reaction mixture is di jth yvater, fi

O e B T S S PR Rl EaE uncr
rédogest eressuegnesium sulfate, filtered and then concentrated under
reduced pressure. The

General procedure {:

The propanone is dissolved in pyridine (.3 g, 0.1 mol/L). O-Alkylhydroxylamine
hydrochloride (5 to 10 equivalents) is added. After 18 h of reflux, the mixture is
evaporated under reduced pressure, taken up in ethyl acetate and washed with
dilute hydrochloric acid solution. The organic phase is concentrated under
reduced pressure. The evaporation residue is purified by silica-gel flash

chromatography.
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evaporation residue is recrystallized from cyclohexane. 'H NMR (300MHz,
DMSO-d6, S in ppm): 2.56 (s, 3H); 7.47 (d, 2H, J=8.4Hz); 7.71 (d, 1 H,
J=3.9Hz); 7.91 (d, 2H, J=8.4Hz); 7.98 (d, 1 H, J=3.9Hz). 10
1-(5-(4-bromophenyl)thien-2-Vl)ethanogg Br { SS O
1-(5-(4-Bromophenyl)thien-2-yl)ethanone is prepared from 5-acetyl-2-
Ebé@?eeborsgmﬁw@m U OFaN InRHERAIE SRERACTRTIHY & ARNEEN of the
proce ure A. 15 Atter stlrrln for 12 hours, the reaction mixture Is diluted
A RGBS AR @R{racted with ethyl acetate. The
organlc phase is drled over magne5|um sulfate, filtered and then
concentrated under reduced pressure. The evaporation residue is purified
A GO gEAIREEINHEN: cyclohexane/ethyl acetate: 9/1 to
8/2 Slllca 40 63pm 20 'H NMR (300MHz, CDCI3, S in ppm): 2.57 (s, 3H);
Clisy(d/qiﬂ J=3.9Hz); 7.51 (d, 2H, J=9.0Hz); 7.55 (d, 2H, J=9.0Hz); 7.65
(W J=3.9Hz). 5-bromo-2-acetylfu ran Br O~/ 0 25 2-Acetylfuran is
dbssolved in N,N-dimethylformamide (5 g, 1.1 mol/L), and N-
bromosuccinimide (1 eq.) is added. After stirring for 5 hours at room

FEE RAFE CRIG At nhi BT pRYRERNIN® (o8 WatkeaAR I edichloraphenal

@ree jlejeteraadds %atﬂe%ﬂéﬂwﬁ&wuépg%ﬁ 12 IRRE) A 40°C for 4
(s, 3H); 64%{9 1H, J=3.6Hz); 7.12 (d, 30 1 H, J=3.6Hz). 43

hopss S ARSRIdthPbhirgifiRddnamaRoRRr e whots ¢s stired at 70°C for
1a(Bdfdrf Trifluoromethyl)phenyl)fur-2-yl)ethanone is prepared from 4- 5

trifluoromethylbenzeneboronic acid and 5-bromo-2-acetylfuran according
1&e reaction mixture is cooled to 0°C, and acidified (pH=2) with concentrated

hydrochloric acid solution. The whole is extracted with ethyl acetate; the organic
phases are washed with water, dried over magnesium sulfate and concentrated
under reduced pressure. The evaporation residue is purified by silica-gel flash
chromatography. The soiid obtained is recrystallized from isopropanol.

Elution: cyclohexane/ethyl acetate: gradient 9/1 o 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, TH).

4-hydroxy-3.5-dimethyibenzaldehvde

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

"H NMR (300MHz, CDCly, 8 in ppm): 2.33 (s, 6H), 5.90 (s, 1H); 7.55 (s, 2H); 8.81
(s, TH).
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general procedure A. After stirring for 18 hours, the reaction mixture is
diluted with water and then extracted with ethyl acetate. The organic
phase is dried over magnesium sulfate, filtered and then concentrated
under reduced pressure. The evaporatigﬂ residue 10 is purified by
silica-gel chromatography. Elution: cyclohexane/ethyl acetate: 95/5 to 8/2.
Silicay4 ' 12, SREI3, 0 g Hpm): 2.55 (s, 3H); 6.89
CIH; e ; —J=3 =T ~ 1 H, J=8.1 Hz); 7.89 (d,
F]ﬁ@_]{ﬁ}) 15 1-(5-(4-(methylthio)phenyl)thien-2-yl)ethanone S' (0
- : (Maﬁyiﬁh‘io)phenyl)thien-z-yl)ethanone is prepared from
5-acetyl-2- thigpheneboronic acid and 1-bromo-4-(methylthio)benzene

rdiRg; r r

A S A S e IS (S RN ot Yacey2-
thiaph@behobrithy baisktaed T he-brgasiegiraisfivodded evsordighestungeneral

Iégt@mfgtgred and then concentrated under reduced pressure. The
evaporation residue is purified by silica-gel chromatography. Elution:
Rfjelovigxagdieti®/ hasesatbedolus 8IS aBHiteraoved i 28 emMieR under reduced
(RO ! ol o G g o
alytos-aritiebtastgipn el B2y §licrddr3FaC 0

1L( ' hn-)gg-.yt%a\ [ red frep : )
i A A 2 oty e e oo ), 768

Aacdhd aocdHing #® GlgeheritHiidatiure A. After stirring for 4 hours, the

solvents are removed by evaporation under reduced pressure and the

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

byéldhe kafhene Hodate /X hgihea-40e3ananel NMR (300MHz, CDCIS3,

g inppm): 2.59 (s, 3H); 7.39 (d, 1H, J=3.9Hz); 7.53-

F

1-{4-(4-(Trifluoromethyhphenyhthien-2-yllethanone is prepared from (4~
bromothien-2-yliethanone 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/ethyl acetate: 9/1. Silica 40-63um.

'H NMR (300MHz, CDCls, 8 in pom): 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-{frifluoromethoxy)phenyhthien-2-vhethanone

F
F7 N/
FO"‘@/{Q\/

L
1-(5-(4-( Trifluoromethoxy)phenyljthien-2-yl)ethanone is prepared from 5-acetyl-2-
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10 7.65 (m, 2H); 7.69 (d, 1 H, J=3.9Hz); 7.83 (d, 1 H, J=7.6Hz); 7.90 (s, 1

H). Example 3: Synthesis of the intermediates used in the synthesis of

the compounds according to the invention: 15 Intermediate 1.:

3-(2,3-dich|oro-4-hydroxyphenyl)-l-(S-%lz-(trifluoromethyl)-

phenyl)thien-2-yl)prop-2-en-1-one ci CI~OH F S 0 3-(2,

RN e+ e SRS R MR 2085R8ng <o

AT prepare

gﬁ(ﬁ-r@! -tirifeemioragthyl) phenyl)thien-2-yl)ethanone 20 and

%fﬁ%rdlsctprlrci)rﬁo' SpaIrex beni%a|deh ]d &.2ggording;to ge %R‘]eoa Wpﬁ)ced I%Hered on
e evap ation res ue iscrysta [Zed HoM Sctdnithe

Calitviaty] dRO18xSheippnwiib. @2nfdsadetyi@. Obhel, driiladic8BtarE 7s3dried over

gl Sl TSy Af e SRSl e BresSlre. The

ammeﬂmee&z@h@Js{mmewmeq/ﬂr@xyp?@nw&m(ﬁ-m (trifluoromethyl)-

S R £ R e et .ot 77

(yl)pﬂdpdnSl%ﬁe) IZ Qrepared frord 4Hz); 7. 98 (d, 1H, J=3.9Hz).
3-(2,3-dichloro-4-hydroxyphenyl)-1-(5-(4-
(trifluoromethyl)phenyl)thien-2-yl)prop-2-en-1-one according to general
prdecdbrerGogiiEmditiian-foy!latan@iemin at 42C, the catalyst is

ed py filtration and the solvent is removed by evaporation under
seduc issure. The evaporation 10 residue is purified by silica-gel
chromatograghy. Elution: cyclohexane/ethyl acetate: 7/3. Silica 40-63pm.

1-(5-(4-Bromophenylithien-2-yhethanone is  prepared from  5-acetyl-2-
thiopheneboronic acid and 1-bromo-4-iodobenzene 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: cyclohexane/ethyl acetate: 9/1 to 8/2. Silica 40-83um.

'H NMR (300MHz, CDCls, 8 in ppm): 2.57 (s, 3H); 7.31 (d, 1H, J=3.9Hz): 7.51 (d,
2H, J=0.0Hz); 7.55 (d, 2H, J=98.0Hz}); 7.65 (d, 1H, J=3.9Hz).

5-bromo-2-acetylfuran

“oh
0O

2-Acetylfuran is dissolved in N ,N-dimethylformamide (5g, 1.1 mol/ll), and N-

bromosuccinimide (1 eq.) is added.

After stirring for 5 hours at room temperature, the reaction mixture is poured into
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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'H NMR (300MHz, CDCI3, S in ppm): 3.14-3.27 (m, 4H); 5.64 (bs, 1H);
6.92 (d, 1 H, J=8.5Hz); 7.18 (d, 1H, J=8.5H2z); 7.39 (d, 1H, J=3.8H2);
7.67-7.71 (m, 3H); 7.77 (d, 2H, J=8.2Hz). 15 Intermediate 3:
3-(2,3-dichloro-4-hydroxyphenyl)-1-(4-((trifluoromethyl)-
phenyl)thien-2-yl)prop-2-en-1-one F F-F ClI ~~CI~OH /Sill Y 0 3-(2,
3-Dichloro-4-hydroxyphenyl)-1-(4-(4-(trifluoromethyl)phenyl)thien-2-yl)prop
20 2-en- 1 one is prepared from

- e MO vig 2R i¥bne and
Ior hydroxybenzaldehyde according to general procedure B.
evap A&g‘? residue is purified by silica-gel chromatography. Elution:
Eyclohexane yl acetate: 8/2. Silica 40-63pm. 'H NMR (300MHz,
?5%'1% gfg%)?ggﬁ%yi ﬁ@éﬁ;ﬁ 8]-3&%2%0?\82 81%0 (mpreZpSaZecP 8. ?rom 4-
tﬁf(l&)%dmm«ib%b@fdmph@yéeiﬂ (4nd-(SHhroramethyltylfuran according to
)thlen-%}%p opan-1-oneF FFCI Cl-~!--"OH SO
EB”'%?S YEhydroxyphenyl)-1-(4-(4-(trifluoromethyl)phenyl)thien-2- 5
A{ﬂearmianﬂ]gcfne isSpreparedifeonedc{ihd-ditkiore-& hyitlrexy pritthydaiz(4afdd then

extracted with ethy! 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: cyclohexane/ethy! acetate: 95/5 to 8/2. Silica 40-63um.

"H NMR (300MHz, CDCls, § in ppm): 2.55 (s, 3H); 6.89 (d, 1H, J=3.7Hz); 7.28 (d,
1H, J=3.7Hz}; 7.68 (d, 1H, J=8.1Hz); 7.89 (d, 1H, J=8.1Hz).

1-(5-(4-(methylthio)phenviithien-2-yhethanone

\ a
5 S/Y

0
1-(5-(4-(Methylthio)phenylthien-2-yhethanone 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 mixture is diluted with water,
filtered on Celite and then extracted with ethyl acetate. The organic phase is
dried over magnesium sulfate, fitered and then concenfrated 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, DMSO-dg, & 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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(trifluoromethyl)phenyl)thien-2-yl)prop-2-en-1-one according to general
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 10 residue is purified by silica-gel
chromatography Elution: cyclohexane/éfhyl acetate: 8/2. Silica 40-63pm.
OOMHz tCDCI3 3 %nrﬁ)pm 3,15-3.21 (m, 2H); 3.25-3.30 (m,
=PSB SthaReng 1 H, J=8.5Hz): 7.67 (m,
aK); 7 81 (d 1 H, J 1.3 Hz) 7. 95 (d 1 H J=1. 3Hz) 15 Intermediate 5:

I)pr%p--en-l-one Cl OH FF f\\/ ~Il FSp
3-(3-Chioro-4%hydroxyphenyl)-1-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)pro

P-520 enrihanensRhgPprchiiMMien-2-yl)ethanone is prepared from 2-acetyl-5-
é éS (4- (trrfluoromet I)phenryijthren -2-yl)ethanone and

AIBHBIARRGERo x5 BEN 21He HyHE LS RERY BERaRR pieRiEd @ afrarding to

guapaspbasteerigyi@ is purified by silica-gel chromatography. Elution:
%{%hexane/eth Iacetat 6/4. Silica 40- 639m 'H NMR (300MHz,

SIS FpARLTP. 08RO IS R %%dfogfrap%afm)under reduced
prégs(nBdaing, B e vaBdehtidh, atilidie) parﬁﬁeﬁ”fby%ﬂ)c&@@l (Ehrbrhatbetdphy.

47 Int ediate 6; 3-(3-chloro-4- oxyphenyl)-1
R RS BreIs I SRR By S AR 3o 2 OH F S O
'H NMR (300MHz, CDCls, 8 in ppm): 2.59 (s, 3H): 7.39 (d, 1H, J=3.9Hz); 7.53-
7.65 (m, 2H); 7.69 (d, 1H, J=3.9Hz); 7.83 (d, 1H, J=7.6Hz); 7.90 (s, TH).

/ 7 hl G
_.*r.n

Exampie 3: Synthesis of the intermediates used in the synthesis of the

compounds according to the invention:

Intermediate 1: 3-(2,3-dichloro-4-hydroxyphenyl)-1-(5-(4-(trifluoromethyi)-
phenvyljthien-2-yhprop-2-en-1-one

Ci
Ch. A, -OH
r
R N/ -
s
= = i

3-(2,3-Dichloro-4-hydroxyphenyl)-1-(5-(4-(triflucromethyliphenyi)thien-2-yhprop-
2-en-1-one is prepared from 1-(5-(4-(trifluoromethyl)phenyhthien-2-yhethanone
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=16.5Hz); 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).
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5
3-(3-Chloro-4-hydroxyphenyl)-1-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)pro
pan-1- one is prepared from 3-(3-chloro-4-hydroxyphenyl)-1-(5-(4-
(trifluoromethyl)phenyl)thien-2-yl)prop- -§n-1-one according to general
procedure C. After stirring for 3 hours at room temperature, the catalyst is

filtragion 1 t lyent.i e j I
SRR I TS S AR St
o isgmadtyy) pEdp@en 1 reethylene chloride. Silica 40-63pm. 'H NMR
(300MHz, CDCI3, bn ppm): 3.01 (t, 2H, J=7.7Hz); 3.21 (t, 2H, J=7.7H2);

5.58 (s, 1H); 6.95.(dL1HbKI=8.2Hz); 7.07 (dd, | H, J=2.1 Hz, J=8.2Hz);
7.22 (d, 15 1H, J=P.1Hz); 7.38 (d, 1H, J=4.2Hz); 7.63-7.68 (m, 3H); 7.75

@/@E@ZHZ) Intérmediate 7:
3-(2:enloro=4-hydroxyphenyl)-1-(5-(4-(trifluoromethyl)-
phenyl)thien-2%/1)prop-2-en-1-one CIOH i FF S F O 20

3@ Lblerofoly drppmfpmdingi(B=(4-(1iflverasetvwthylphenyl)thien-2-
phenyl)thien-2-yl)prop-2- en-1-one is prepared from
Y BRI mEEthyERERGHthiEAD -y ethaigifd! et -hydroxyphenyl)-1-(5-(4-

0 : ' to enera
@rchiorondetydronshengaitenyderssrdiRgtogenerahsreradyre Bidhe g 1
evap(f):{atiorgeresidue is purified by silica-gel chromatography. Elution:
RARGEAEG e /ethyl acetate: 6/4. Silica 40-63pm. 25 'H NMR (300MHz,

ARABEHe St PO R0 e, - 022 8idz cdefhyak 1B r8fdved bl filtration and
%:2.3Hz . 7.78-7.84 (m, 3H2(; 7.90 (d. 1H, J=4.1 Hz); 7,97-8.05 (m, 3H) _
9 SQYEN SISOV 83 PYAPURIRUNES) ragUERE RHRsEXS g! ne evaporation

érigblRrouhitvdnoxwiheny bt LiirotAodugramethyl)-
e R o one G Uk FEi L S0 & um.

'H NMR (300MHz, CDCls, & in ppm): 3.14-3.27 (m, 4H); 5.64 (bs, 1H): 6.92 (d,
1H, J=8.5Hz); 7.18 (d, 1H, J=8.5Hz); 7.39 (d, 1H, J=3.8Hz); 7.67-7.71 (m, 3H):
7.77 (d, 2H, J=8.2Hz).

intermediate 3 3-(2,3-dichloro-4-hydroxyphenyl}-1-(4-(4-(trifluoromethyl)-
phenylithien-2-yhprop-2-en-1-one

F—F
Y Ci OH
{0
sy
0
3-(2,3-Dichioro-4-hydroxyphenyl)-1-(4-(4-(frifluoromethyl)phenyljthien-2-yl)prop-
2-en-1-one is prepared from 1-(4-(4-(trifluoromethylphenyl)thien-2-yhethanone
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-dg, & 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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3-(2-Chloro-4-hydroxyphenyl)-1-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)pro
pan-l- 5 one is prepared from 3-(2-chloro-4-hydroxyphenyl)-1-(5-(4
(trifluoromethyl)phenyl)thien-2-yl)prop-2-en-1-one according to general
procedure C. After stirring for 3 hours ajgoom temperature, the catalyst is
removed by filtration and the solvent is removed by evaporation under

ssurg. The v re
oy Eluion: B e e R P e T Rromethy)-
qbecmﬁ"zsem-@@mrgmawﬁgﬂ@.og 3.15 (m, 2H); 3.19-3.25 (m, 2H), 6.69
(dd,;l J=2.5Hz, J=8.2Hz); 6.9 (d, | H, J=2.5Hz); 7.16 (d, | H); 7.38 (d, 1H,
=3 F"8Hz) 7.66-7.71 (m, 3H); 7.76 (d, 1H, J=8.5Hz). 15 Intermediate 9:
ro&(MphenyI) -1-(5-(4-(trifluoromethyl)-
Z-yhjprop-2-en-1-one F ~OH FF S FO
ydroxyphenyl)-1-(5-(4-(trifluoromethyl)phenyl)th
-2 20 en-1-one is prepared from
1-(5- (4 (trIuoromethyl)phenyl)thlen -2-yl)ethanone and

O R R T R

pnm)péﬁi—(méH)s? Peefshrid, JFr8rbH (2, 3dicbr (- Birtrokyaneeny)-1-(4-(4-

77- 8 7.86 d 2H, J=8.5Hz). 25 Intermediate 10:
e e B by 2ceording >t general
oesyiitsdh-2-yl)propan-1-one 49 FOH FFL

After 6 hours at room temperature, the catalyst is removed by filiration and the

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

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

'H NMR (300MHz, CDCl, § in ppm): 3.15-3.21 {m, 2H): 3.25-3.30 (m, 2H); 5.60
(s, 1H); 6.91 (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 3 3-(3-chloro-4-hydroxyphenyl}-1-(5-(4-(trifluoromethyl)-

phenylithien-2-yl)prop-2-en-1-one

o
. -OH

3-(3-Chioro-4-hydroxyphenyl)-1-(5-(4-(trifluoromethyhphenyl)thien-2-yl}prop-2-
en-1-one is prepared from 1-(5-(4-(irifluoromethyl)phenybthien-2-yl)ethanone
and 3-chloro-4-hydroxybenzaldehyde according to general procedure B. The
evaporation residue is purified by silica-ge! chromatography.

ciution: cyclohexane/ethyl acetate: 6/4. Silica 40-83um.

'"H NMR (300MHz, DMSO-ds, & in ppm): 7.03 (d, 1H, J=8.5Hz); 7.62-7.67 (m,
2H), 7.77-7.84 (m, 3H), 7.9 (d, 1H, J=4.1Hz); 8.03 (m, 3H); 8.38 (d, 1H,
J=4 1Hz).
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S 0 3-(3-Fluoro-4-hydroxyphenyl)-1
-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)propan-1- one is prepared from
3-(3-fluoro-4-hydroxyphenyl)-1-(5-(4-
(trifluoromethyl)phenyl)thien-2-yl)prop-%§n-l-one according to general 5
procedure C. 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

lobeomadégeaphy. Eution: cy<omitane/ethyd meataienyis.1Slidd 40i@apramethyl)-

0! ( Cl3, 8 in ppm): 3.02 (t, 2, J=7.5Hz); 3.21 (t, 2,
pﬁlﬁwg%%%%ﬁﬁé%ﬂ) 6.97 (m, 3H); 7.39 (d, 1 H, J=3.9Hz):
7.68 (m, 3H); 7.75 (&' 2H, J=8.2Hz). Intermediate 11:
; yl)-1-(5-(4-(trifluoromethyl)- 15
22-en-1-one Br (OH FF/\~I~JjF 0
roxyphenyl)-1-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)pro
p-2- en-l-one igyprepared from
1&- 4-(trifluoromethyl)phen Ithien-2-ygethanone and _
s &mﬁ&a&%a?sm@%@d&& g hbRsTedeidiRe B: Yiimsopan-1-
@evaporgtion residuaiscerystalizagl from ethanghicrb MW (RAGMIRY|)-1-(5-(4-
DMSO-d6,6 in ppm): 7.01 (d, 1H, J=8.2Hz); 7.65 (d, 1H, J=15.5Hz); 7.71
(@Hueromethybphend gy 2 yHROBA%R FreNe 80 @CARINd4 1 ), general
Sr8S@lirdtt J=8.2Hz); 8.19 (d, 1 H, J=1.7Hz); 8.40 (d, 1 H, J=4.1 Hz). 50
Intermediate 12: 3-(3-bromo-4-h droxyphenyI)-1-(5-g4-(trifl,uoromethyl)5 N
%ﬁ@hﬁm@] f?£y@5ﬂﬁ§@&£89@g?r@§rﬁmr¢ﬁ“§ 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: methyiene chloride. Silica 40-63um.

"H NMR (300MHz, CDCls, § in ppm): 3.01 (¢, 2H, J=7.7Hz); 3.21 (t, 2H, J=7.7Hz);
5.58 (s, 1H); 6.95 (d, 1H, J=8.2Hz); 7.07 (dd, 1H, J=2.1Hz, J=8.2Hz); 7.22 (d,
1H, 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-(triffluoromethyl)-
phenyl)thien-2-yl)prop-2-en-1-one

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

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

'H NMR (300MHz, DMSO-ds, & in ppm): 6.86 (dd, 1H, J=2.3Hz, 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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FO
3-(3-Bromo-4-hydroxyphenyl)-1-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)pro
pan-1- 5 one is prepared from

3-(3-bromo-4-hydroxyphenyl)-1-(5-(4- (trlguoromethyl)
phenyl)thien-2-yl)prop-2-en-1-one acco |ng to general procedure C. After

lsﬁlrrlng f!far 4 hours gtlgor%rpn ratur(;\1F3 %%t? stis L (ﬂ% éfi F{?ﬁﬂg&{gmﬁhyf

;amghﬁhmraﬁejapmpmﬂﬂ{was purified by silica-gel chromatography. 10
Elution: cycloh é{;\ne/et@{l1 acetate: 85/15. Silica 40-63pm. 'H NMR
(BOOMHz CDCI ppm): 2.99-3.05 (m, 2H); 3.18-3.23 (m, 2H); 6.96

,gcr :2H2);7.10-7.14 (m, 1H); 7.36-7.41 (m, 2H); 7.66-7.69 (m, 3H);
2 = ‘2Hz) 15 Intermediate 13:
§ (2,3- dlchloroe'lr hydroxyphenyl) -1- (5 (4-
trifl met one CI F O 3
B S R s Ry 2 Yiropen-1

or2yl)props2- en- b{@panscbreparé@mnom 3-(2-chloro-4-hydroxyphenyl)-1-(5-(4-
éé?qgl (erlﬂt%or eth J)[H!ré%rl )% egl tha one and 20 eneral
CRIOFO-4. benzald ,ijﬁ}é) BT ing 'fo generaq progedure B. ¢
ﬂMeéu&@@aﬂon reS|due is washed with dichloromethane. 'H NMR
7.07 (d, 1H J Hz): 7.51

ARG Y Pt SV BB o T2 Bl Sl by itraton
ang. Shla) s@l‘@éh(d,!sl FemcstécBl-bzy) Sved daatldt J::ﬁi@sz)ec&béc(dpﬁdeﬂsure The

Jntermedi ( | nyl)-1-(5-(4-
%tr%u%olr_r%rﬁe %%%ﬁ?/l% %@I)%’rc%é%r% %ﬁéeﬂémé? gg@'—( F~~vrliN
Elution: methylene chioride. Silica 40-83um.
"H NMR (300MHz, CDCl3, 6 in ppm): 3.09-3.15 (m, 2H); 3.19-3.25 (m, 2H); 6.69
(dd, 1, J=2.8Hz, J=82Hz); 6.9 (d, 1H, J=2.5Mz); 7.16 (d, 1H); 7.38 (d, 1H,
J=3.8Hz); 7.66-7.71 (m, 3H), 7.76 (d, 1H, J=8.5Hz).

Infermediate 9: 3-(3-fluoro-4-hydroxyphenyl)-1-(5-(4-(trifluoromethyl)-

phenyhthien-2-yhprop-2-en-1-one
F

|
\\/OH

P

»@f ;

3-(3-Fluorc-4-hydroxyphenyl)-1-(5-(4-(trifluoromethylphenyhthien-2-yl)prop-2-
en-1-one is prepared from 1-(5-(4-(trifluoromethyl}phenyithien-2-yhethanone
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-hydroxyphenyl)-1-(5-(4-(trifluoromethyl)-

phenyhthien-2-yl)propan-1-one
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3-(2,3-Dichloro-4-hydroxyphenyl)-1-(5-(4-(trifluoromethyl)phenyl)fur-2-yl)pr
opan- 1-one is prepared from 3-(2,3-dichloro-4-hydroxyphenyl)-1-(5-(4-
(trifluoromethyl)phenyl)fur-2-yl)prop-2- gr% 1-one according to general
procedure 5 C. After stirring for 24 hout's at 40C under 5 bar hydrogen
pressure, the catalyst is removed by filtration and the solvents are
removed by evapor \[ora;under reduced pressure. The evaporation
residue is purified [ y S gilica-gel chromatography. 10 Elution:
yclothexanejethyl a “etate: 8/2. Silica 40- -63pm. 'H NMR (300MHz, CDCI3,
): m, 4H); 6.88 (d, 1H, J=4.lHz); 6.90 (d, 1H, J=8.9Hz); 7.17
(d, 1H, J= 89HQ) 7.29 (d, 1H, J=4.1 Hz); 7.69 (d, 2H, J=8.2Hz); 7.88 (d,

Jh t . )
%t’(bzin%ﬂ%m}f %mﬁeﬁ {é (4 E()trsﬂycﬁol%%qyl)phenyi)thsen 2-yl)propan-1
Ci‘ﬁéthoxy)t?nenyl)tﬁf@i‘“?r’f’if%/fli)prop iE@ﬁll -one Xl Eferpr4=rwroxyshgng!)-1-(5-(4-
%f%oromethyl)pheny! thien-2- yegro p-2-en-1-one accordin to general
3 Dichloro-4- hydroxyphenyl) -1-(5-(4-(trifluoromethoxy)phenyl)thien-2-
BIgsESBLEEEN-1-one is prepared from

A Prigifiscromethaxyipteybbigandy s 28 RIMARCHE AGtion and the solvent

2,3-dichloro-4-hydroxybenzaldehyde according to general procedure B.
T HEIBOXBE RN PVARSHREOR HRASSINGRHORENP RS dHrildIe BVARARation residue is

giéﬂﬂé@ﬂy ks éi%rﬁdfha 35 7(d 1H, J=9.0Hz); 7.49 (d, 2H,
J=8.4Hz); 7.80-7.86 (m, 3H éBCZH) 8,09 (d, 1H, J=9.0H2);

B, C!ﬂipbeﬁa@ﬁ/ﬂt% C?ﬁ?éﬁ’ﬁ‘e(ﬁéﬁe a 40-63um.

W&ﬁrﬁ'?@hﬁmﬁi‘yé@éymﬁw%ﬂﬁ{ﬁ é“o@”t @03=7 5Hz): 3.21 (t, 2, J=7.5Hz);
methoxy)phenyl)thien-2-yl)propan-I-one 5
5.01 (d, TH, J=3.8Hz); 6.87 (m, SH) 739(d 1H, J=3.9Hz): 7.68 (m, 3H); 7.75 (d,

2H, J=8.2Hz).

Intermediate 11: 3-(3-bromo-4-hydroxyphenyl}-1-{5-(4-(trifftuoromethyi)-

phenyhthien-2-yl)prop-2-en-1-one
Br

(\/OH

Ff,@_{

3—(3—Brom0—4-hydroxypheny1)—1 -(5-(4-(trifluoromethyl)phenybthien-2-yprop-2-
en-1-one is prepared from 1-(5-(4-(trifluoromethyl)phenyithien-2-yethanone
and 3-bromo-4-hydroxybenzaidehyde according to general procedure B. The
evaporation residue is crystaliized from ethanol.

'H NMR (300MHz, DMSO-ds, & in ppm): 7.01 (d, 1H, J=8.2Hz); 7.65 (d, 1H,
J=18.5Hz); 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, 1H, J=1.7Hz); 8.40 (d, 1H, J=4.1Hz).
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CICIOH FFFO S O 3-(2, 3-Dichloro-4-hydroxyphenyl)-1-(5-(4-(trifl
uoromethoxy)phenyl)thien-2-yl)- propan-l-one is prepared from
3-(2,3-dichloro-4-hydroxyphenyl)-1 -(5-(4-
(trifluoromethoxy)phenyl)thien-2-yl)prop;2-en-1 -one according to general
5 procedure C. After stirring for 24 hours at room temperature under 10

Spgér%%%een preqiu(;ebytgg e{?o ik %tnl Jﬁmé;r(r)e%@ filrat ?‘f@qﬁfﬁﬁuoromethyl

Fé\@(p{b)’%ﬂﬂi@ﬂrieﬁmepsrp}dﬁﬂed by silica-gel chromatography. 10 Elution:
cyclohexane/ethyl aggetate: 8/2. Silica 40-63pm. 'H NMR (300MHz, CDCIS3,

8 in ppm): 3.13-3.2 odH); 5.61 (s, 1H); 6.90 (d, 1 H, J=8.6Hz); 7.16 (d,
1H,J= 8 6Hz); 74%%9 (m, 3H); 7.64-7.69 (m, 3H). Intermediate 17:
?( ofp-4-4hydroxyphenyl)-1-(5-(4-(trifluoromethyl)- 15
thieh-23yl)prop-2-en-I -one F FYOH FF/F F O
3- (2 3-Difluord”4-hydroxyphenyl)-1-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)

AR RR:-KonRie Ry Qﬂéfﬁﬂl)fﬂo(ﬁ -(4- trlﬂuorome’chyl)pheﬂ hthien-2-ylpropan-1-
1-(5-(4- (trlfluoromethyl)phe thien-2-ylctnanon Y yhprop

P8 difiudtEERAGHr o kAT n AricheRIRBS vawif&%ﬂ@aai Protadiiidugromethyl)-

Jma&ﬁmpgwmpezt@wwoﬁ@@t@élcbz@%@mg@e@m}iﬂ@cédLNMB
00MHz, DMSO-d6, S in ppm): 6.88 (t, 1H, J=8.3Hz); 7.79 (m, 5H); 7.88

ef | SUSHATS DY) 4. (ﬂ‘PHﬁSzﬁ 09neHgynpefpiye; HNs-saAst is”removed by

ﬂmt@fmohﬁéesb&&r@s?r@hﬂ@@é@ ﬂy*wé%yahgﬁm&e(ﬁré%&étw@mwl)and the
henyl)thien- Zgll)gropan 1 -one 53

eva oratioh residu purified by silica-gel chromatography.

Elution: cyclohexane/ethyl acetate: 85/15. Silica 40-63um.

'H NMR (300MHz, CDCls, §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); 7.66-7.69 (m, 3H); 7.75
{d, 2H, J=8.2Hz).

Intermediate 13 3-(2,3-dichloro-4-hydroxyphenyl}-1-(5-(4-

(triflucromethyl)phenyl)fur-2-yhprop-2-en-1-one

3-(2,3-Dichloro-4-hydroxyphenyl)-1-(5-(4-(trifluoromethyhphenyhfur-2-yl)prop-2-
en-1-one is prepared from 1-(5-(4-(trifluoromethyl)phenybfur-2-yhethanone and
2,3-dichioro-4-hydroxybenzaldehyde according to general procedure B. The
evaporation residue is washed with dichloromethane.

'H NMR (300MHz, DMSC-ds, & in ppm): 7.07 (d, 1H, J=8.8Hz): 7.51 (d, 1H,
J=3.8Hz); 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-
(trifluoromethylphenylfur-2-ylypropan-1-one
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FF, OH ISO03-(2,
3-Difluoro-4-hydroxyphenyl)-1-(5-(4-(trifluoromethyl)phenyl)thien-2-
yl)propan-1-one is prepared from 3-(2,3-difluoro-4-hydroxyphenyl)-1-(5-(4-
(trifluoromethyl)phenyl)thien-2-yl)prop- % n-1-one according to general 5
procedure C. After stirring for 1 hour at 45C the catalyst is removed by
filtration and the sojvents are removed by evaporation under reduced
pressure. The eyapoaratiom residue is purified by silica-gel
chromatography. Iu;i‘ n: cyclohexane/ethyl acetate: 7/3. Silica 40-63pm.
@@M OO Hz, DMSO-d6, 6 in ppm): 2.89 (t, 2H, J=7.3Hz); 3.27 (t,
3H’776”69(t 1H, J=8.5Hz); 6.93 (t, 1 H, J=8.5Hz); 7.80 (m, 3H);
8.01 (m, 3H). %termedlate 19: 3-(4-hydroxy-3,5- dlmethy Iphenyl)-1-(5-(4-

JLep(Hifueremseiud R RybHIB P21V R(2NtA -
B@(ZAE -Hydroxy-3,5- (3lz?n!?|e§[aMBIphegr;:?/%)‘t 1()}(35( Rt fr?figﬁroﬁh%glt %Bﬁzm?t%%'g -g/?pan

Y5H8p- 2-el8-1- on%‘%?ﬁf@ ared {8 ,3-dichloro- ydroxyphenyi ~(5-(4-
(%f@dﬂoﬁ@ﬂ#?w@hgqu? t’tb%ﬂize‘x‘l)ﬂbﬂ@%@c@ﬂﬁng to general procedure

4-hydroxy-3,5-dimethylbenzaldehyde according to general procedure B.
‘he 20 evaporation residue is washed with dichloromethane. 1H NMR

ARGONHANG RE 134 GiBuRpE) 48722 (RdBlb B&%\S&i%@éﬂgﬁ@dﬁl rEHthe catalyst is
J=15.5Hz); 7.71 (d, 1H, J= 155HZ) 7.83 (d, 2H, J=8.3Hz); 7.90 d 1H,

SIPYRY Vs B RHCBHaNds WA S VSR, 31, JemeUa9); @VOP@PPFB“% under
rsteeBgdigire@0irs (4-ydroxyvapormethy phgaub-14S-(burified by  silica-gel
(hrlfluorometh I)phenyl)thien-2-yl)propan- 1-one

romatograp
Elution: cyclohexane/ethyl acetate: 8/2. Silica 40-83um.
'H NMR (300MHz, CDCls, & in ppm): 3.19 (m, 4H); 6.88 (d, 1H, J=4.1Hz); 6.90
(d, 1H, J=8.9Hz); 7.17 (d, 1H, J=8.9Hz); 7.29 (d, 1H, J=4.1Hz); 7.69 (d, 2H,

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

intermediate 15: 3-(2,3-dichloro-4-hydroxyphenyl)-1-(5-(4-(trifluoro-
methoxy)phenylithien-2-yl)prop-2-en-1-one
ci

Cl_ A _OH
3

": i
ol ]

3-(2,3-Dichloro-4-hydroxyphenyl)-1-(5-(4-(trifluoromethoxy)phenylithien-2-
yh)prop-2-en-1-one is prepared from 1-(5-(4-(trifluoromethoxy)phenyl)thien-2-yl}-
ethanone and 2,3-dichloro-4-hydroxybenzaldehyde according to general
procedure B. The evaporation residue is crystallized from acetonitrile.

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

intermediate 16: 3-(2,3-dichloro-4-hydroxyphenyl)-1-(5-(4-(trifluoro-
methoxy)phenyhthien-2-yl)propan-1-one
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54 OHFFV/ FO 3-(4-Hyd roxy-3,5-d imethylphenyl)-1-(5-(4-(trifl
uoromethyl) phenyl)th ien-2-yl)- propan-1-one is prepared from
3-(4-hydroxy-3,5-dimethylphenyl)-1 -(5-(4-
(trifluoromethyl)phenyl)thien-2-yl)prop-2-£n-1 -one according to general 5
procedure C. After stirring for 24 hours at room temperature under 5 bar
hydrogen pressure, tr@g catalyst is removed by filtration and the solvents
are removed by ewrapokation under reduced pressure. The evaporation
residue is used ‘as ig" for carrying out the next stage. 10 1H NMR
$0-d6, 8 in ppm): 2.11 (s, 6H); 2.71-2.87 (m, 2H); 3.18-

: H)Se 80 (s, 2H); 7.75-8.12 (m, 6H). Intermediate 21:

1-(5-(4- bromoph@nyl)thlen 2-yl)-3-(2,3-dichloro-4-

3%@,@&%@3&”%%%&@1}3}@L(QK&(@H’IUbtﬁfﬁdtﬁaki}zﬁ)henyl)théen~2»yl)—

- h )- -4-hyd
‘Ef.%nérogé]sezn t%'e%nr}%j?/s)gs %]areéj hr’fd|C?A{ior¥3~4«hydroxyphenyl)~1~(5~(4-

(Frifrdfobiethophiping)tighienydstiharpiz-andi2o3«lichiteording  to  general
o?l%enzaldehyde according to general procedure B. The

on residue is washed with dichloromethane. 20 1H NMR
ABEO it 7in B K45 Q4060 8ri gt Bnisk ritlird=8ndbz ) 7 168 (dy@tdgen pressure,

=8. 777782 4 799(d J=1 ); 8.09
e BRSSPt YR TS PO %érﬁté?ééa%?ebﬁvamfa“m
un{fe(4rbchmepherytihien-2ryb- %@Sedmidnra’éesdue is purified by silica-gel
drox¥gher%2})ropan -1-one
chromatogra
Elution: cyclohexanel/ethyl acetate: 8/2. Silica 40-83pum.
‘H NMR (300MHz, CDCls, & in ppm): 3.13-3.23 (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).

Intermediate i7: 3-(2,3-difluoro-4-hydroxyphenyl)-1-(5-(4-(trifluoromethyl)-
phenyl)thien-2-yl)prop-2-en-1-one
F

RE N4 /\/
Sy
0

3-(2,3-Difluoro-4-hydroxyphenyl-1-(5-(4-{triffuoromethyhphenylthien-2-ylprop-
2-en-1-one Is prepared from 1-(5-(4-(trifluoromethyl)phenyithien-2-yl)ethanone
and 2,3-difluoro-4-hydroxybenzaldehyde according to general procedure B. The
evaporation residue is crystallized from acetonitrile.

'H NMR (300MHz, DMSO-ds, & in ppm): 6.88 (1, 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)-
phenyljithien-2-ylypropan-1-one
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Cl C>0OH Br 0 1-(5-(4-Bromophenyl)thien-2-yl)-3-(2, 3-dichloro-4-hyd
roxyphenyl)prop-2-en-1 5 one is dissolved in dichloromethane (0.7 g, 1.5
mol/L). Triethylsilane (2.1 eq.) and trifluoroacetic acid (8 eq.) are
successively added dropwise. After stirgipng for 16 hours at room
temperature, the reaction mixture is washed with water and then the
dichloromethane is r,f:moved by evaporation under reduced pressure. The
evaporation resid ified by silica-gel chromatography 10 Elution:
cyc:lohexane/ethyl cetate: 9/1 to 8/2. Silica 40-63pm. 1H NMR (300MHz,
K@ Pbpmj): 3.15-3.20 (m, 4H); 6.90 (d, 1H, J=8.6Hz); 7.16 (d, 1H,
4=8 )‘ﬁznd 1H, J=4.2Hz); 7.50 (d, 2H, J=9.0Hz); 7.55 (d, 2H,
J=9. OHz) 7.65(d, 1H, J=4.2Hz). 15 Intermediate 23:

ﬁ(@(ﬁﬂmﬁ&m&%&w}ﬂ(@ (AeimeidihybpeRYl)iithien-2-

ien-2- yI)pro -2-en-1-one Cl CI O
ERRRTELARH ar ey SHERRIES. (@ melr HE MR ARy propl -4

@mdornadtpieraied)traen(GhgrdmetayithiomhenyBtientidyl) ethanongeneral
and 2,3 20 dichloro-4-hydroxybenzaldehyde accordlng to general

fb%%%wl% The evaporation residue is used "as is" for carrying out the

mat %g%ﬁlz'gl) lfb;\gigﬁi cfjﬁﬂz(ﬁt/l ?5;©7 “ﬁﬁ@%?%ﬂsﬁpm@éﬁﬁrﬁr%@ﬁ (8nd the
Z Z

%Qj‘i@rﬁ?l He7TBBIPY! eél—i’yﬁ"fso@@ C%r i &fﬁé? 555853 T(k}el?l’aporat'on

rés%%@dlé ﬁﬁ'lf@@ﬁ.ﬂ?@l@@-ﬁ& chromat?graphh I henyhth
2,3-dichloro-4-hydroxyphenyl)-1 met 0)- pheny)t

ST e R eerE By paetate: 115 Siics 4SS

'H NMR (300MHz, DMSO-ds, & in ppm): 2.89 (t 2H, J=7.3Hz); 3.27 (t, 2H,

J=T.3Hz); 6.69 (t, 1H, J=8.5Hz); 6.93 (t, 1H, J=8.5Hz); 7.80 (m, 3H): 8.01 (m

3H).

Intermediate 18: 3-(4-hydroxy-3,5-dimethylphenyl}-1-(5-(4-
{triflucromethyl)phenylithien-2-yhprop-2-en-1-one

1\OH

FY /

R fs/\O/
3-(4-Hydroxy-3,5-dimethylphenyh)-1-(5-(4-(trifluoromethyl)phenyithien-2-yljprop-
2-en-1-one is prepared from 1-(5-{4-(trifluoromethyl)phenyl)thien-2-yl)ethanone
and 4-hydroxy-3,5-dimethylbenzaldehyde according o general procedure B. The
evaporation residue is washed with dichloromethane.

"H NMR (300MHz, CDCls, & in ppm): 2.22 (s, 6H); 7.52 (s, 2H); 7.62 (d, 1H,
J=15.6Hz);, 7.71 (d, 1H, J=1556Hz); 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-dimethyiphenyi)-1-(5-(4-
(triffluoromethyhphenyl)thien-2-yl)propan-1-one




10

15

20

Ck>0OH Srs0 3-(2,
3-Dichloro-4-hydroxyphenyl)-1-(5-(4-(methylthio)phenyl)thien-2-yl)propan-
1- one is prepared from 3-(2,3-dichloro-4-hydroxyphenyl)-1 -(5-(4-
(methylthio)phenyl)thien-2-yl)prop-2-er$& -one according to general
procedure C 5 in solution in tetrahydrofuran. After stirring for 24 hours at
50C under 10 bar hydrogen pressure, the catalyst is removed by filtration
and the solvent is rempe®ed by evaporation under reduced pressure. The

e¥aporatio residue jstpurified by silica-gel chromatography. Elution:
| acetate: 8/2. Silica 40-63pm. 10 'H NMR (300MHz,

DCI3, S i pgm): 2.52 (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,
J48-BioAy6d, fetlimetiirinte pirl)- InteriAdtidilecpsmethyl)phenyl)thien-2-yl)-

Jg.3-dichlaro-4-hy nyl-1=(5-ph jen-2-yl 7 A1 (5-(4-
ARSI BB phen i e R
(iBperemyRiighrbsny)tpan-2-yhimeas-prepatednérom according  to  general
;}r-cggé@upéq@ophenyl)thien-2-y|)-3-(2,3-dichIoro-4-hydroxyphenyl)prop-2-e
n- 1-one according to general procedure C. 20 After stirring for 24 hours at

Aive @ﬁa‘émmb%ihyamgeﬁ PROSBUIRIR TaledyeDiteénisveydycijeatioressure,
RBLHS QN@r?é}ﬁ{f@@&%??ﬁ!@%ﬁ&ﬁ%?@%@ HE%&?@%@%@S@%&%%N&EW

evaporation residue is puri y silica-gel chromatogra

WyeRsHermseé g ssebeatd he/ e Biliceatisa s Rig3domiazrying out
D3 §t£§89m): 3.16-3.21 (m, 4H); 6.91 (d, 1H, J=8.6Hz); 25 7.17 (d,

1H, J=8.6Hz); 7.31 (d, 1H, J=3.9Hz); 7.39-7.42 (m, 3H); 7.64-7.67 (m,

‘%NM’F{ (300MHz, DMSO-dg, & in ppmy: 2.11 (s, 6H); 2.71-2.87 (m, 2H); 3.18-

3.27 (m, 2H); 6.80 (s, 2H): 7.75-8.12 (m, 6H).

intermediate 21 1-(5-{4-bromophenyhthien-2-y)-3-(2 3-dichloro-4-
hydroxypheny!)prop~2~en~1 -one

1-{5-{4-Bromophenylthien-2-yi)-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, & 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=9.0Hz); 8.35
(d, 1H, J=4.2Hz); 11.42 (s, 1H).
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Intermediate 26: 3-(4-hydroxy-3-methylphenyl)-1-(5-(4-(trifluoromethyl)-
phenyl)thien-2-yl)prop-2-en-1-one OH F =\sl~I O 3-(4-Hyd
roxy-3-methylphenyl)-1-(5-(4-(trifluoromethyl)phenyl)th ien-2-yl)prop-2 5
en-1-one is prepared from 55
1-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)ethanone and
Iﬂ@ﬁ@iﬁt@'methwQQE‘Z?J“dehy{i%@@%ﬂiﬁﬂa%@ﬂ?ﬁfﬁle@f%?ﬁlﬂf@BTd]Qhloro-4~

evaporation residue Is washed with dichloromethane. 'H NMR (300MHz,
MY RIS RIS W IPERRA -2 £8%s, 3H): 6.86 (d, 1H, J=8.3Hz); 7.55 (dd, 1H,
J=2.4Hz, J=8.3Hz)¢ir.65 (d, 1H, J=15.6Hz); 7.71 (d, 1H, J=15.6Hz); 10
7.72(d,1H,JE On.84 (d, 2H, J=8.2Hz); 7.91 (d, 1 H, J=4.1 Hz);
8.04 (d, 2H, J=8 ); 8.35 (d, 1H, J=4.1 Hz); 10.10 (bs, 1H).

ép@ed@%): 3-(4-hydroxy-3-methyl phenyl)-1-(5-(4-(trifluoromethyl)-

ph I)thkq-: -2-yl)propan-1-one OH F Fi 15 F a 3-(4-Hyd
roxy-3-methyf?ohenyl)-l-(5-(4-(trif|uoromethyl)phenyl)th
1ei3-24yBypropahehybitiads @rahade@ fBedichioro-4-hydroxyphenylprop-2-en-1-

OSFLA'FQV K25 anﬁti‘%[%!g éﬁ@ﬁ@'@zﬁorq%emw'). Trieth Esilasj%\ft(grﬂ eq.)

enyl)thien-2-yl)prop-2-en-1-one acc g to general’ procedure
anidrinigj forerrhvu@cit LHEqnder Suraehpimelyenddes siiopvites cAtfidyssiisring for

\% ltrati e solv r d. ]
T D Tat o PR R AR ygrer anc
tblero et ol b niRititiane dgciehexait/eyhpivareitito 9/ Lndé/2e8ilivad pressure.

it hichrg e Al e A

KdetionHG sioheManeAsty et ate19d, 1oH/3=2iBer R OF&8I(d, 1H,

4T ; - 7.6 3H);.7.7 . =8.4Hz). 1 [ 28: :

F MRy (A EhoTiot B0 e s v
(

7.16 (d, 1H, J=8.6Hz); 7.29 (d, 1H, J=4.2Hz): 7.50 (d, 2H, J=9.0Hz); 7.55 (d, 2H,
J=9.0Hz): 7.65 (d, 1H, J=4.2Hz).

intermediate 23. 3-(2,3-dichloro-4-hydroxypheny!)-1-(5-{4-(methylthio)-
phenyhthien-2-yhprop-2-en-1-one
Ci
Cl. -~ -OH

3-(2,3-Dichloro-4-hydroxyphenvl}-1-(5-(4-(methylthio)phenylthien-2-yhprop-2-en-
1-one is prepared from 1-(5-(4-(methylthio)phenylthien-2-yl)ethanone and 2,3-
dichioro-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=8.7THz); 7.32-7.78 (m, 3H), 7.83 (d, 1H, J=15.3Hz); 7.99 (d, 1H,
J=15.3Hz); 8.09 (d, 1H, J=8.8Hz); 8.33 (d, 1H, J=3.9Hz).

intermediate 24 3-(2,3-dichloro-4-hydroxyphenyl}-1-(5-(4-(methylthio)-
phenylthien-2-yhpropan-1-one
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yl)prop-2-en-1-one OH FFF S
3-(4-Hydroxyphenyl)-1-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)prop-2-en-1
-one is 5 prepared from
1-(5-(4-(trif|uoromethyl)phenyl)thien-Z-%éethanone and 4
hydroxybenzaldehyde according to general procedure B, The evaporation
residue is purified by, silica-gel chromatography. Elution:
cyclohexane/et@@b\g}gﬁ&: 6/4. Silica 40-63pm. 'H NMR (300MHz, CDCI3,
Sin ppm): 6.91 (dj 1H, J=8.4Hz); 7.32 (d, 1H, 10 J=15.4Hz); 7.46 (d, 1 H,
J= z), 759 (d, 2H, J=8.4Hz); 7.79-7.88 (m, 4H). Intermediate 29:

§f( droSG/btpényl)-l-(S-(4-(trifluoromethyl)phenyl)-thien-z-
yl)propan-1-o6e OH FFFSO0 15

3?2(9‘!éﬂ%’%(j@hﬁﬂyﬁ'ré%?ﬁ(ﬂa‘&%'—‘%Q{QQ&W@WB}B%&M‘%BWE%)6rBBan-1 -

i f
DA-hy oy phEFSRRIEE- (4-({fTbromeiHiA) By IRFctiadroxyphenyl)-1-(5-(4-
(W‘)&Wﬂ%tﬂﬂﬁéﬁ?@tﬁ@pgim%@@%@ﬁa# ﬁﬁé%ﬁ@r@n@%r HHARG) fBFO]céd ure C

‘hours at room temperature, the catalyst is removed by filtration and the
lgsipkHiemie ietrebveaasyradaporation under reduced pressure. 20 The

ARHBPEAION fesiiR e RUAHISE by pilea-961Ichr AEsElEOMe catalyst is
cyclohexane/ethyl acetate: 8/2. Silica 40-63pm. 'H NMR (300MHz, CDCIS3,
rgmﬁﬁlﬁsefdir '68 Gﬁ?‘th% 801=B8 (RINPM§LALY CYEROIROB. Hada! reduced

%ﬁﬁ%‘%ﬂé lﬁtﬁﬂéﬁgﬁi%%@é%iﬁﬁ%ﬁée%io%é?ﬁéréﬁhy.

WHoR. YRIBRSABRGdRS ARSIl §B.(§ilica 40-63um.
‘Wituaromeibxinnenydithien-ZYpRop2:50-& 088 2% €13 24 (m, 4H): 5.61 (bs,
1H); 6.91 (d, 1H, J=8.6Hz); 7.17 (d, 1H, J=8.8Hz); 7.23-7.29 (m, 3H); 7.56 (d,
2H, J=8.5Hz); 7.64 (d, 1H, J=4.1Hz).

Intermediate 25: 3-(2 3-dichloro-4-hydroxyphenyl)-1-(5-phenylthien-2-yl)-propan-

1-one

Ci

ClﬁOH

— e

Oy

0.
3-(2,3-Dichloro-4-hydroxyphenyt)-1-(5-phenylthien-2-yl)propan-1-one is prepared
from 1-(5-(4-bromophenyl)thien-2-yl}-3-(2,3-dichioro-4-hydroxyphenyl)prop-2-en-
1-one according to 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: cyciohexane/ethyl acetate: 9/1 o 8/2. Silica 40-63um.

'H NMR (300MHz, CDCl3, 8 in ppm): 3.16-3.21 (m, 4H); 6.91 (d, 1H, J=8.6Hz);
7.17 (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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cli, off F3ces-10 3-(2, 3-Dichloro-4-hyd
roxyphenyl)-1-(5-(3-(trifluoromethyl)phenyl)thien-2-yl)prop- 2-en-1-one is
prepared from 1-(5-(3-(trifluoromethyl)phenyl)thien-2-yl)ethanone and
2,3-dichloro-4-hydroxybenzaldehyde a¢cording to general procedure B, at
5 50C for 30 hours. The evaporation residue is purified by silica-gel

R b2 13 i N oeE TP B - e Bty

FhaByBthitkh2I7Bbrbbidseh4BddelH, J=4.1 Hz); 7.55-7.70 (m, 3H); 7.85

(d, 1H, J=4.1 Hz); 10 7.88-7.93 (m, 2H); 8.21 (d, 1 H, J=15.5Hz).
Intermediate 31: 3-(2,3-Gi¢hloro-4-hydroxyphenyl)-1-(5-(3-
(trlfluoromethyl)p/ég/ibth|en -2-yl)propan-1-one C1 CIOH F3C~I /sO
F N4 1]
-(2, |chﬁ)Mhydroxyphenyl)-1-(5-(3-(tr|fluoromethyl)phenyl)th|en-2-
yI)propan-l-on@ is prepared from 3-(2,3-dichloro-4-hyd
SQXYHWWﬁ(ﬁﬁﬂ}([ﬁﬂanﬁl))me(by@phﬂfl‘uﬁfbiﬁh@tﬁmmr@ﬁyﬂiﬁEéﬂ»@%prop—2—

rding to general cedur fter. stirrin urs at 40C, th
e S FortEoRa B niaion s T H LN AP SEM ke vethanone
mmmmdemaaymmmvaem@cevam@ra@o@emaiﬁugnscmrdr@dB. The
silic Ichr matography. El clohexane/ethyl acetate: 8/2.
%y? z%g&&?ﬁ' pits %é}ﬁt‘)‘/}‘é ): 3.15-3.25 (m, 4H);
HEINMR 13006192, (BMBH, d8 4Hapin?) 17 (& (-L;HSHF%%Z()d 7138 (JdaSJSﬁ%z) 7.55
J: z); 7.56 (m, 1 H); 7.63_25 (d, 1 H, J=7.9H2); 769d J=4.1
,qg) ]%2‘*@%“ JJ7E§ '?f?é@?s‘il—?ﬁ J=156Hz), 7.71 (d 1H, J=15.6Hz);
7.72 (d, 1H, 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, 1H).

Intermediate 27: 3-(4-hydroxy-3-methyiphenyl)- 1-{5-(4-(trifluoromethyl)-
phenyl)thien-2-yhypropan-1-one

~_OH
je)

Ry
NN
FOA
o)
3-(4-Hydroxy-3-methylphenyl}-1-(5-(4-(trifluoromethyl)phenythien-2-yl)propan-1-

one is prepared from 3-(4-hydroxy-3-methylphenyl)-1-(5-(4-(trifluoromethyl)-

phenylthien-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 filiration and the solvents are removed by evaporation under
reduced pressure. The evaporation residue is purified by silica-gel
chromatography.

Elution: cyclohexane/ethyi 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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Example 4: Synthesis of the compounds according to the invention: 60
Compound 1: tert-butyl 2-(2,3-dichloro-4-(3-oxo-3-(5-(4- (trifluoromethyl)p
henyl)th ien-2-yl)-propyl)phenoxy)-2-methylpropanoate cio SF FO 5
Tert-butyl 2-(2,3-dichloro-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenyl)thien-2-
yl)propyl)phenoxy)-2-methylpropanoat prepared from

R . o AR RORD By ST ERa B G ien-2-

wdineder2-butyik-bremoisobutyrate according to general procedure D. After
stirring for 16 hours, thessolvent is removed by evaporation under reduced
10 pressure and t @ aporation residue is purified by silica-gel

, fution: cyclohexane/ethyl acetate: 95/5. Silica
40-63pm. "BFNMR (300MHz, CDCI3, S in ppm): 1.46 (s, 9H); 1.61 (s, 6H);
5.16-3.26 (m, @H); 6.81 (d, 1H, J=8.5Hz); 7.11 (d, 1H, J=8.5Hz); 7.39 (d,

H, J=3,8Hz); 7.66- 7.6 ,3H); 7.77 (d, 2H, J=8.2Hz). 15 C d2: .
G e e R VI oS3 0 T-one is
yhipard)p Iﬁemxyﬁ%n@tﬁﬁiﬁmmmw( f : 'piz—ré@lr)@gj@alﬂﬁiﬁ&hgr%@ land 4-
2-(2,3-Dichloro-4-(3-0x0-3-(5-(4-(trifluorom et enyl)thien-2:yl)pro .
S e A AR (O EPBa B RSP Ry e Svhoration
241 Gediclonfiet (By eX@é@é%(éh(triﬁumgmpﬂwl)phenyl)thilen-z-ylél

Dph -2- methylpropanoat ordin eneral procedure E
D e o ot aipa 2033
'H NMR (300MHz, CDCls, & in ppm): 6.91 (d, 1H, J=8.4Hz); 7.32 (d, 1H,
J=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-(trifluoromethyl)phenyl)-thien-2-

yl)propan-1-one

3-(4-Hydroxyphenyl}-1-(5-(4-(trifiuoromethyl}phenylithien-2-yhpropan-t-one  is
prepared  from 3-(4-hydroxyphenyl)-1-(5-(4-(triflucromethyl)phenyl)thien-2-
yhprop-2-en-1-one according to general procedure C.

After stirnng for 1.5 hours at room temperature, the catalyst is removed by
filfration 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 40-83um.

"H NMR (300MHz, CDCls, § in ppm): 3.01-3.06 (m, 2H); 3.18-3.24 (m, 2H); 4.72
(bs, 1H); 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).

intermediate 30: 3-(2,3-dichioro-4-hydroxyphenyl}-1-(5-{3-
(trifluoromethyl)phenylithien-2-y)prop-2-en-1-one
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After 16 hours at room temperature, the reaction mixture is washed with
water 25 and then the dichloromethane is removed by evaporation under
reduced pressure. The evaporation residue is recrystallized from
methylene chloride. 'H NMR (300MHz,£¢DCI3, 6 in ppm): 1.64 (s, 6H);
3.19-3.28 (m, 4H); 6.96 (d, 61 1 H, J=8.5Hz); 7.21 (d, 1 H, J=8.5Hz); 7.39
(d, 1 H, J=4.1 Hz); #.67-7.69 (M, 3H) 7.76 (d, 2H, J=8. 5Hz) Mass (ES"):
531/533 (M+121 MR =Ab3-154C. 5 Compound 3: tert-butyl

-utyl%-( 3-d ichloro-4- (3 hyd
roxy-3-(5-(4- (E?lfluoromethyl)phenyl)thlen 2-10

MO%?@M%F%(?)WM?’ cﬂd?ﬁﬁhﬂp?ﬂpﬁﬂ@f(&(@;?ml) e ﬁggmgéﬁyﬂwﬂ%ﬁﬁ@%prop-
ichlgro 0X0 ri enyl)thien-2-yl)propyl)phenoxy
5 FoipAE b LRI 10 SR TR i KB 2 ) ethanone
E(BGOMBiﬁ;dﬁBEE(i&-Sydfl)rDﬂW)é?zéﬁi@‘n@é)abzﬁﬂcﬂﬂ%@ng @dcﬁaf%;?ﬁr@ﬁedure B, at
2 2H 95 (t, 1H, J=6.6Hz 1H, J
o0 305 GRS oEnG: BEBERBAT) RSB, iy PHed, N, Shica-gel
clwo/bHRgrapy(d, 2H, J= 85Hz) 62 Compound4
3- dIChO rifluoromet henyl)thien-
bR BB kA IBp b ER B e o O
"H'NMR (300MHz, CDCls, 8 in ppm): 5.95 (s, 1H): 706 (d, 1H, J=8.8Hz); 7.33 (d,
1H, J=15.5Hz); 7.46 (d, 1H, J=4.1Hz); 7.55-7.70 (m, 3H); 7.85 (d, 1H, J=4.1Hz);
7.88-7.93 (m, 2H): 8.21 (d, 1H, J=15.5Hz).

Iintermediate 31: 3-(2,3-dichioro-4-hydroxyphenyl}-1-(5-(3-
(trifluoromethylphenylhthien-2-yl)propan-1-one
Cl

Ci OH

F.C
<) ’s‘

3-(2,3-dichioro-4-hydroxyphenyl}-1-(5-(3-(trifluoromethylphenylithien-2-
yhpropan-i-one is prepared from 3-(2,3-dichloro-4-hydroxyphenyl)-1-(5-(3-
(triftuoromethyl)phenyl)thien-2-yprop-2-en-1-one according to 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. Siiica 40-83um.

'H NMR (300MHz, CDCls, & in ppm): 3.15-3.25 (m, 4H); 5.57 (s, 1H); 6.92 (d,
1H, 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 (s, 1H).

Example 4. Synthesis of the compounds according to the invention:
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OH 2-(2, 3-Dichloro-4-(3-hyd
roxy-3-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)propyl) 5
phenoxy)-2-methylpropanoic acid is prepared from
2-(2,3-dichloro-4-(3-oxo-3-(5- 80
(4-(trifluoromethyl)phenyl)thien-2-yl)propyl)phenoxy)-2-methylpropanoic
acid according to general procedure G. The evaporation residue is

urified by silica-gel chromatography. Elution: dichloromethane/methanol:
é@ﬂ&%&&&w&p& 10 'H NN BEBNIHZ, CDCIZ 2 nfishiRyotdet(gxo-3-(5-(4-
(@l drhrediddh) 6%%%%22%%16?@/5'&%% tzlfHedwﬁgbﬁané&é (d,

1HJ85Hz)702d1H33 14 (d, 1'H, J=8.5Hz); 7.28 (m, 1
H); 7.64 (d, 2HC] =8. %% 69 , 2H, J=8.3Hz). Mass (ES'): 515/517
(M-OH); 550 (M+N; h)’ %/LSB (M+Na) M.P.= 54-56C. 15 Compound
-Qutyt-2- -(4-(3-(4Ziodobenzyloxy)-3-(5-(4-

%1 3 henyl)thien-2-yl)-propyl)-2,3-dichlorophenoxy)-2-
ethylpropanaateao Fy, F\S K O~ 20 Tert-butyl

iodobe 4- Iuoro n h 2
prop ?2 3- dICh enoxyg 4rr§ tﬁy%roE oatéﬁtsu)é)r 'r}ggi}'phenyi thien-2-

yéu:pr]pEe(QQWH&mqu@pqdoate is prepared from 3~(2,3-dichloro-4-
n t

%é}’%%{}% %é(’ ﬁg @{ﬁ(\‘fp%%%hgt%%% {)&h‘f equm& i sgcqll%mand tert-

thylhtibeorand ¢hliyoaliedentsding- io@ﬂrmaymmentdeeabcordmg to general

e 5.kh poration residue i nfedb silica-
A o S TR 7ty e recuce
AGS3pmat RiidRBpOML) CBEIde $|ptpma)j mmi(sa@e) ch&8v(staiaphy.
3 97 11.7Hz); 4.53-4.59

% Sﬁ) C]%%h(%ahﬁ eﬁg %ﬁ?‘%"% s:)%%(g1 %ﬁlé% @'6?315”% 99 (d, 1H,

"B ) J00MKE, 26D CH7. 8Ha) piEnT).28 48, (BHRH) 64 G, 26, GHE. FHID:3 26 (m,

AP 88D 11, u=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-(trifluoromethyl)phenyl)thien-2-
yhpropylphenoxy)-2-methyipropanoic acid

Cl O
c&l‘\og}/”\OH
- 5

i
O

2-(2,3-Dichloro-4-(3-oxo-3-(5-(4-(trifluoromethylyphenyhthien-2-yljpropyi)-
phenoxy}-2-methylpropanoic acid is prepared from tert-butyl 2-(2, 3-dichloro-4-(3-

ox0-3-(5-(4-(trifluoromethyl)phenylithien-2-yhpropyl)phenoxy)-2-
methylpropanoate according to general procedure E using 10 equivalents of
trifluoroacetic 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, & in ppm): 1.64 (s, 6H); 3.19-3.28 (m, 4H); 6.96 (d,
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Compound 6:
2-(4-(3-(4-iodobenzyloxy)-3-(5-(4-(trifluoromethyl)phenyl)thien-2-
yhpropyl)-2,3-dichlorop henoxy)-2-methylpropanoic acid cio cl~I0 OH F
SO~ 10

2-(4-(3-(4-lodobenzyloxy)-3-(5-(4- (trifluggomethyl)phenyl)thien 2-yl)propyl)

3 0XY)-A- a |d r -yt
T Ao S il S PEIPS OPET B oo
7&62%%99‘@-5}'& dlchlorophenoxy) -2- methylpropanoate according to
W, ing 10 equivalents of trifluoroacetic acid. 15 After
@ﬁﬁ%@gp ours a(ll{{ﬁ nﬂn temperature, the reaction mixture is washed
Meith svafst-4bd°en the dichloromethane is removed by evaporation under

reduced pressure. The evaporation residue is purified by silica-gel
chromatography. Elution: methylene chloride/methanol: 9/1. Silica

Qmmm_zo_um}? (300MerE;TDE13, 5 in din-diglqe-8HE-P e axps-(5-(4-

R T R

(d 2H, J=8.2 7. 7(m ); 7.61-7.72 (m, 6H). Mass (ES-):
Ry s&ﬁg

747/748/749 ( _ ce: viscous oil Compound 7:
v)=34(5-(4-(trifluoromethyl)phenyl)thien-2-
-Z23-dichlorophenoxy)-2-methylpropanoic acid 64 CI 0 CO~OH
E) 2 -(4- (3 (Ber@Mloxy) -3-(5-(4-(trifluoromethyl)phenyl)th ien-2-yl)propyl)-2,

di- chloro eth Ipropanoic acid is prepared from
1}(&@13{ hlgrg Zgév oroy b I31ydmxy~3 -(5-(4 (p (tFr)lfIuoromethyf)phenyl)thlen 2-
mmﬁy@ﬁéﬂﬁkw@m@wmmwﬁbti@n ?sylzpr@gyiw:]eﬂ@wd )'l’e%bbutyi 2+(2,3-

t 2 2.2

cgn C%P)yg rl??? %?(lg ceg&s I(r%ﬁfluorggﬂuelgﬁy Bse?‘ny )(’ghllcgrrwn 2 %Src?p%phenoxy)-z
methylpropanoate according to general procedure G.
'H NMR (300MHz, CDCl;, & in ppm): 1.46 (s, 9H); 1.60 (s, 6H); 2.15-2.22 (m,
2H); 2.79-3.01 (m, 2H); 4.95 (, 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); 7.68 (d,
2H, J=8.5Hz).
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equivalents of benzyl bromide according to 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
using 10 dilute solution of hydrochloric acid and is then extracted with

ichlor thang. The.organpic is drie i .
o R AL S S L TR R A iyt
Zrediduepid)pbefiebhy? silietingprepenmiategidphy (preparative HPLC,

lichrospher (Merck) RP18 12pm 100A, column: 25250 mm). 15 Elution:
gradient of wateﬂW ('[)_l.l % trifluoroacetic acid: 22/78 to 0/100. 'H
NMR (300MHz, CDCI3, Slin ppm): 1.64 (s, 6H); 2.31-2.08 (m, 2H);

o Am, 2H); 4.39 (d, 1H, J=11.7Hz); 4.57-4.66 (m, 2H); 6.91 (d, 1H,

=8.6H2); @@K‘V(d 1H, J=8.5Hz); 7.01 (d, 1H, J=3.5Hz); 7.27-7.38 (m,
6H); 7.63 (d, 2P J=8.5Hz); 7.70 (d, 2H, J=8.5Hz). 20 Mass (ESA):

BAD/647 (Mo B4) 3 -RARAY 13 (Wt MarifMar o &8y RfacADH (RSAPRYTE Gy -
and 7b: cloJ~CI0 CIOOHCI)jOLOH FFESFS 0'0. T

he tw
ORI 2r G RURTSBARS ARYCIS BFRRATES) EATAR G cap e (3-0x0-3-(5-
(PrepRasienatlyGrbbiaipaldnA0b (8B PReHBRD:GM DL Rdttiglpropanoic acid

Technologies Eurgfe) at room temperature. Elution is carried out

BEGEFAIRAINY GRRS A EHRREYEiHEnol (95-5) mobile phase with 0.1 % of
Thiueveperiitacidaddeds puateiRialies-tRrehimalbg epaptiomeric

gluri_ty of each of the two enantiomers thus obtained is checked 10 by

AR CAISHOr e ENNaRR BRIRAPak PRD-RPSEFAE I 5pm, Daicel
'Chrmirafstusustdesidil,) atisYprisoaraticglusem witvpheptanesthapd2-3.04
(92-8) mobile phase with 0.1% of trifluoroacetic acid added; flow rate 1
R G\PRdtedtibnaP.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, J=8.3Hz); 7.69 (d, 2H, J=8.3Hz).
Mass (ES™): 515/517 (M-OH); 550 (M+NH,)"; 555/557 (M+Na)™.

M.p. = 54-58°C.

Compound 5 tert-buty! 2-(4-(3-{4-iodobenzyloxy)-3-(5-(4-
(trifluoromethylphenybthien-2-yl)-propyl)-2, 3-dichlorophenoxy)-2-

methylpropanoate

Cl 0
Ch A Oy 7<
P j
NN
Fo== ST
O
\Eé
|
Tert-butyl 2-{4-(3-(4-iodobenzyloxy)-3-(5-(4-(triflucromethyi)phenybthien-2-

yhpropyl)-2,3-dichiorophenoxy)-2-methylpropanoate is prepared from teri-butyi
2-(2,3-dichloro-4-(3-hydroxy-3-(5-(4-(triflucromethylyphenythien-2-
yhpropyl)phenoxy)-2-methylpropancate using 1.1 equivalents of sodium hydride
and 1.1 equivalents of 4-iodobenzyl bromide according to general procedure H.

The evaporation residue is purified by silica-gel chromatography.
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298 nm. Compound 7a: tR = 11.85 min, ee = 100% 15 Compound 7b: tR
=16.28 min, ee = 99.6% Compound 8: tert-butyl
2-(2,3-dichloro-4-(3-oxo-3-(5-(4-
(trifluoromethyl)phenyl)thien-2-yl)-prop¥5|§phenoxy)butanoate cioJ FQ
SY F O 20 Tert-butyl

BN REA0) BEILK A R preimed iR o
‘m(&mwbmm%ydmmmnylppm): 1.46 (s, 9H); 1.58 (s, 6H); 2.05-2.31 (m,
B obtar b o e B wroc LBt AP L ng o 8.7 (@, TH
Jﬁ&@ﬂti?ﬁmﬁmte i}m@?ﬁﬁir@wt{@f ?}Iutmfegﬁk%lf); qur'o%b_!c%iq,a\w.wz);
_{raT% ﬁé‘t $ng>gr€%e éﬁ t!Ie:t y‘%ﬁgﬁ??%&%ﬁ anic phase is dried over
pre%sufe“.J The Ievzaqo’of:a_ttioen residue is p?Jrifiedt by scillilégfj;eilreéeced °
e S
v Bro/0-2 (Bad )0 DA HeB &6/ (R ki Atb fladic d=ki8HZ); 6.66 (d, 1H,

J=8.8Hz); 57.13 (d,1H, J=8.8Hz); 7.38 (d, 1H, J=4.1 Hz); 7.66-7.69 (m,
IC

3H); 7.75 (d, 2Hg; J= \.Z_H ).iCompound 9:
2-(2,3-dichloro-4-( |-o;<p-3%?¢i(trifluoromethyl)phenyl)thien-z-

2-(4-(3-(4-lodobenzyloxy)-3-(5-(4-(triflucromethyl)phenyhthien-2-yl)propyl)-2, 3~
dichlorophenoxy)-2-methyipropanoic acid is prepared from tert-butyl 2-(4-(3-(4-
iodobenzyloxy}-3-(5-(4-(trifluoromethyl)phenylthien-2-ylypropyh)-2, 3-
dichlorophenoxy)-2-methylpropanoate 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 chloride/methanol: 9/1. Silica 40-83um.

"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=11.9Hz); 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, 6H).

Mass (ES"): 747/748/749 (M-1).

Appearance: viscous oil

Compound 7 2-(4-(3-(benzyloxy)-3-(5-(4-(trifluoromethylphenyl)thien-2-

yl)propyl)-2,3-dichlorophenoxy)-2-methylpropanoic acid



10

15

20

10 F 0 2-(2,
3-Dichloro-4-(3-ox0-3-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)propyl)-
phenoxy)butanoic acid is prepared from tert-butyl

2-(2,3-dichloro-4-(3-oxo-3-(5- 64
(4-(trifluoromethyl)phenyl)thien-2-yl)propyl)phenoxy)butanoate according
to general procedugg E usigg 17 equivalents of trifluoroacetic acid. 15
After stirring forodhourscat ¢ temperature, the reaction mixture is
washed with water apd then the dichloromethane is removed by
“?@%o ign under reduced pressure. The evaporation residue is purified

y Si Fea-gé/(:\hfomatography (preparative HPLC, lichrospher (Merck)

RP18 12pm lébA column: 25250 mm). Elution: gradient of water,
methanol +.8:1% trifluoroacetic acid: 30/70 to 10/90. 20 'H NMR (300MHz,
DMSO-d6, S in ppm): 1.01 (t, 3H, J=7.3Hz); 1.84-1.98 (m, 2H); 3.03 (t,
2H, J=7.5Hz); :%.f:’»ligt:i 2H, J=7.5Hz); 4.82 (t, 1H, J=6.4Hz); 6.92 (d, 1H,

4% SHPEIZPR) T e SR e P BRI 3- W SRR k8 Sriy;
Shidrdishdnbxyr2-Atdzhy bt dfatid HbidMassdepareds 1idht 12-(23 Mithicro-4-(3-
169-171C. 67 Compound 10: tert-butyl 2-(2,3-dichloro-4-(3-oxo-3-(4-(4-

Ve oG TRmE AR BB Rers P RMRRS I8 Paoate F
hettiigsbeambiel Gclertduity 22(2.3«uivalents of sodium hydride and 2.2
ichloro-4-(3-gxo0-3-(4-(4-(trifluoromethyl)phenyl)thien-2- 5
SHBYEENSHRIRSEFY MR ArRaigute 18 BraRRl PRERI B-dichloro-4
Thslrevypbenidh rddiddd il upseonasfy hpbenyhanien By ipeeeaBsl MBN sodium
and tert- bt%tél brolggo'sobutyrate according to general procedure D. After

RYRTRICR 8 rms, MM SUTTRYs REidiRe ARy BB LERNBASF removed by
duaporitioriaacigrardisteprextasied Mtk eipyradeiieskhie QEgabigified using

GG R Bt bESTRENFRE GpRRR foEa ARt ot By ARl getethane.
Theomageaiaphase 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% triflucroacetic acid: 22/78 to 0/100.
'H 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=3.5Hz), 7.27-7.38 (m, 6H); 7.83 (d, 2H,
J=8.5Mz); 7.70 (d, 2H, J=8.5Hz).

Mass (ES™): 640/642 (M+NH,)", 645/647 (M+Na)".

M.p. = 46-48°C.
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Elution: cyclohexane/ethyl acetate: 9/1. Silica 40-63pm. 'H NMR (300MHz,
CDCI3, 8 in ppm): 1.45 (s, 9H); 1.57 (s, 6H); 3.16-3.21 (m, 2H); 3.25-3.30
(m, 2H); 6.79 (d, 1H, J=8.5Hz); 7.09 (d, 1H, J=8.5Hz); 7.68 (m, 15 4H);
7.8 (d, 1 H, J=1.5); 7.95 (d, 1 H, J=1.5Hz). Compound 11
2-(2,3-dichloro-4-(3-oxo-3-(4-(4-(trifluoromethyl)phenyl)thien-2-

%ﬁ@@ﬁ@?gﬂ&{gﬁ%—imethylpropanoic acid F F--ZF C1 O CIS ~LKOH ~

2-(2,3-Dichloro-4-(3-o0x0-3-(4-(4-(trifluoromethyl)phenyl)thien-2- yI)propyI)
phenoxy)-2-methylpgepanojg acid is prepared from tert-putyl
2-(2,3-dichloro-4+(3-'0x@r8- @(trlfluoromethyl)ph@
propyl)phenoxy)-2; methylpropanoate according to g/@‘r%/ eoﬁ‘Jre E

[ Juivalénts of trlfluoroac Wﬂer stirring for 4 hours at

o] mp&rature, the reaction mixture is-washedyvith 68 water and then
the dlchloror’r}éi’hane is removed by evaporation uftler reduced pressure.
The evaporation residue is purified by silica-gel .ghromatography. Elution:
methylene @ride/methanol 9/1. Silica 40-63 'H NMR (300MHz,
DMSO-d6, S in ppm): 1.52 (s, 6H); 3.03 (t, 2H, J=7.9Hz); 3.38 5 (t, 2H,
The bup)coadiQmers, ofecorpRuNg? (d219, SRS Py echiratigolumn semi-
;Jregé”('élﬁQ/eS (& 28 hiahakAri L (sd-50 Bm7 @y%H)CWﬁS Feennologies

29 (M-1). M.P.=99-101C. 10 Compound 12: met
%U(Q;‘@,eb,@hr@mmimajmg,@;tutzon is carried out lsocratlcaliy with n-heptane-
tHEHBroohRRAB YRR W D ProPYD RRIG A R HatetiYdied, at a flow rate

pentanoate ci 0
of 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, Sum, Daicel Chemical
Industries, Ltd.j at 30°C; isocratic elution with n-heptane-ethanol (92-8) mobile
phase with 0.1% of trifluorcacetic acid added; flow rate 1 mli/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-butyi 2-{2,3-dichloro-4-(3-ox0-3-(5-(4-
(triﬂuoromethy!)phenyl)thien-2—y!)—propyi)phenoxy)butancate

o\/lLOJT
@f

e

Tert-butyl 2-(2,3-dichloro-4-(3-oxo-3-(5-(4-{trifluoromethyl)phenyl)thien-2-
yhpropyliphenoxyi-butanocate is prepared from 3-(2,3-dichloro-4-hydroxyphenyl)-

1-(5-(4-({trifluoromethyl)phenyljthien-2-yl)propan-1-one and  tert-butyl 2-
bromobutancate according to general procedure D.

After stirring for 2 hours, the mixiure s acidified using dilute soiution of
hydrochioric acid and is then extracted with ethyl acetate. The organic phase is

dried over magnesium sulfate, filtered and then concentrated under reduced
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FF/S F O Methyl 5-(2, 3-dich
loro-4-(3-0x0-3-(5-(4-(trifluoromethyl)phenyl)thien-2-
ylpropyl)phenoxy)-2,2-dimethylpentanoate is prepared from
3-(2,3-dichloro-4- 15

hydroxyphenyl) 1-(5-(4- (trifluoromethyl?&enyl)thien 2-yl)propan-1-one

methyl 5-i0 ent ccording t neral

s A e R T B AR S8 S eyl

Eublmmmgticbh@ranbV@ﬂcyaad%mJ§ihe8ib@ﬁdﬁfﬁﬁmﬂﬁ ethyl acetate. The

R AR T ch B0 AR ELeur e Suapraledive & OH: 1.97-

D0ifien, BHiliGatgel Abrqmatobinaphys Blutibh: &y5|ehyaBeséttiyl addtates 8Hz):

/ |I|c 40-6 ' 0QMHz, 13, S ] 11.2 6H),
?8127'% f’sf'?mtjé%%%%% @n?%)?‘é&%%i3?1%%6%%%0&"1&?@8%@)@’ 2H,
JER& L) H, J=8.5Hz); 7.39 (d, 1H, J=4.1 Hz); 7.66-7.69 (m, 3H); 7.75 (d,
2H, J=8.5Hz). 25 69 Compound 13:
5-(2,3-dichloro-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenyl)thien-2-
GhpopyhpheBoxy3-2223diinbibytpé niBinscic- adif-6 - (riuorQe thyBBheny8thien-2-
F Or 5- D chl tr)o t4 3- oxo -(5-(4-(trifluoromethyl)phenyl)th

H Qpﬁ opy%xg uear‘mxy -dimethylpentanoic acid is prepared from
methyl 5-(2,3-dichlofgd-4-

(3-0xo-3-(5-(4-(ﬁw ;t)p[henyl)thien-2-y|)propyl)phenoxy)-2,2-
%ﬂ@@am_ cording to general procedure F using 10

iva 2N sodium hydroxide solution. After stirring for 18 hours at
B0C,the solvents are removed by evaporation 10 under reduced

ﬁ)ressure The evaforatlon residue is taken up in dilute
(2,3-Dichloro-4-(3-oxo-3-(5-(4-(triflucromethyl)phenylthien-2-yi)propyi)-

phenoxy)butanoic acid is prepared from tert-butyl 2-(2 3-dichioro-4-(3-ox0-3-(5-

(4-(trifluoromethyl)phenyhthien-2-ylipropyl)phenoxy)butanoate  according  to
general procedure £ using 17 eguivalents 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: 25250 mm).
Elution: gradient of water, methano! + 0.1% trifluoroacetic acid: 30/70 to 10/90.
'H NMR (300MHz, DMSO-ds, & in ppm): 1.01 (¢, 3H, J=7.3Hz); 1.84-1.98 (m
2H); 3.03 {1, 2H, J=7.5Hz}; 3.31 (t, 2H, J=7.5Hz); 4.82 (t, 1H, J=6.4Hz); 6.92 (d,
1H, 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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hydrochloric 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. 15 EIuU%} methylene chloride/methanol:
95/5. Silica 40-63pm. 'H NMR (300MHZz, DMSO-d6, S in ppm): 1.10 (s,

1.70 (m, 4H); 3.03 (t, 6Hz); 3.
%ﬁ%@%@(d 1H, J= E’éﬂﬂ\} 77 33 (d, ?Jﬁrf(é%g%ﬂ? ‘J/*‘izéoﬁ"gz (4-(4-
(nﬂu@}mmwo@h@HyU&mlammlmmnm)&amtmmmcanaaﬁezo
Mass (ES-): 571 (M-1). M.p.= 167-169C. Compound 14: tert-butyl
2=(2F3-dichloro-4-(3-oxo0-3-(5-(4-
(trifft rom ‘hyl%h ny h|e9 -2-yl)propyl)phenoxy)acetate ci O ciY~0~O~
FFP- OjTert-butyl 22, 3-d
ichlor (376?6% -(5-(4-(trifluoromethyl)phenyl)thien-2-
yl)progy! enoxy)-acetate is prepared from
3-(2,3-dichloro-4-hydroxyphenyl)-1 70

trifluoromethy. hlen nd tert-
TR otare. courtmg s L pokea N ppypien-2-
yhpmwweesmﬂedemmmhﬂamMma ofpmpcﬁmﬂlloftomcma@da&ilchioro 4-
n extr cte |t etate The . combi org hase is dried
R R R e S e R B e
wa&mwheMMMDa&sr@mlg@mmlmqbb;csdicsegél
rap n; cI hexan thyI ace /1. Silica 40.63
AR Tt T o T LT 67 50 et e . SEhgron of
hggdribﬁiﬁb’r)p @68 (@nd Hy SxSdeid)atids (il ieidGdetalp7 ”Bﬁe(abrghhlc phase is
. 7.66- 7.69 (m, 3 d 2Hz) Compound, 15:
%518 O(ylchlm%gﬂ'?ﬁioxo %“'Eglt&l (ﬁ#uoror%e‘fih phenyrs en- E-Ed Under reduced
pressure. The evaporation residue is purified by silica-gel chromatography.
Elution: cyclohexane/ethyl acetate: 9/1. Silica 40-63um.
"M NMR (300MHz, CDCls, 8 in ppm): 1.45 (s, 9H); 1.57 (s, 8H); 3.16-3.21 (m,
2H); 3.25-3.30 (m, 2H); 8.79 (d, 1H, J=8.5Hz); 7.09 (d, 1H, J=8.5Hz); 7.68 (m,
4H); 7.8 (d, 1H, J=1.5); 7.95 (d, 1H, J=1.5Hz).

Compound 11: 2-(2,3-dichloro-4-(3-oxo-3-(4-(4-(trifluoromethyl)phenylthien-2-
yhpropyhphenoxy)-2-methylpropanocic acid

FF
S c 0
\_/ CE\/‘\/O\DE\OH
\ |
A

2-(2,3-Dichloro-4-(3-oxo-3-(4-(4-(trifluoromethyl)phenyl}thien-2-ylpropyl)-
phenoxy)-2-methylpropanoic acid is prepared from tert-buty! 2-(2,3-dichloro-4-(3-
oxo-3-(4-(4-(trifluoromethyl)phenyhthien-2-yl) propyl)phenoxy)-2-
methylpropanoate according to general procedure E using 17 eguivalents of
trifluoroacetic acid.

After stirring for 4 hours at room temperature, the reaction mixture is washed with
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yl)propyl)phenoxy)acetic acid Ci o ci~oJ off FF 15 F o0 2-(2,
3-Dichloro-4-(3-ox0-3-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)propyl)-
phenoxy)acetic acid is prepared from tert-butyl
2-(2,3-dichloro-4-(3-oxo-3-(5-(4- 8
(trifluoromethyl)phenyl)thien-2-yl)propy%phenoxy)acetate according to

eneral procedure ing 17 equivalents of triffuoroacetic acid. 20 After
R Bhd RS e el R B R G 80 S Teouoes
withsweterharel dpendtierdiesidiems tharnkeid bgnsdiceddsy elvapoedtigraphy.

r.reduced pressure, The evaporati sidye isburified by silica-gel

e R S R R 220m
"HOOIMRAIBOMMIES* ZHASDWY,, Elintipprgratist(sf Gldres. 0%ethalie] 4=0.BHz); 3.38

rifluqroacetic acid; 14/86 to,10/90. 25 'H N (300MHz, P -d6,.8.]
(oAt S04 (- B0 ol 1553 6 SHE o 5410 4 B (2 DB 0F (4, @ 2H
JE8, JHB 6803 32K, JHS, I8 6818)1 s79H)88. M s3M)17.99 (d, 2H,

=8 2Hz):.8.06.(d,, 1 H, J=4.1 Hz); 13.13 (s, 1 H). Mass (ES-): 501 (M-1).
WSS:@?)Z%&Qﬂ 1 Compound 16: ethyl
- (2:398ietldrg;4-(3-oxo-3-(5-(4-
(trifluoromethyl)phenyl)thien-2-yl)-propyl)phenoxy)-2-phenylethyl acetate

ci 0 ci0JO"N FF S~ fff F Ethyl 2-(2,
Cedigiiarai4-(3-oxo-3A5-(4-(trifluorethethyl) phenyd)tRiSrd2:rBoro-4 -{ 3-0x0-3-(5-(4~

(é”&ﬂ%?é’&%?oﬁ%?ﬁ{%nzyﬁph%lm%%lSgoeg?}?phse%roe y%fsgfgﬁnmethyipentanoate
hydroxyphenyl)-1-(5&44-(trifluoromethyl)phenyl)thien-2-yl)propan-1-one
and 2- bromophé e-according to general procedure D. After

stirring for/ 6 hours,.the mixture i€ acidified using dilute solution of
rE T )

AT ey
F

Methyl 5-{2,3-~dichloro-4-(3-oxo0-3-( 5-(4-(trifluoromethyl)phenyl)thien-2-
yhpropyliphenoxy)-2,2-dimethylpentanoate is prepared from 3-(2,3-dichioro-4-

hydroxyphenyl)-1-(5-(4-(triflucromethyhphenyhthien-2-yl)propan-1-one and
methyl 5-iodo-2,2-dimethylpentancate 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 organic phase is
dried over magnesium sulfate, filtered and then concentrated under reduced
pressure. The evaporation residue is purified by silica-ge! chromatography.
Elution: cyclohexane/ethy! acetate: 8/2. Silica 40-63um.

"H NMR (300MHz, CDCls, & in ppm): 1.22 (s, 6H); 1.72-1.81 (m, 6H); 3.16-3.25
{m, 4H); 3.67 (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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hydrochloric acid and is then extracted with ethyl acetate. The organic

phase is 10 dried over magnesium sulfate, filtered and then concentrated

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

chromatography. Elution: cyclohexanedgthyl acetate: 9/1. Silica 40-63pm.

'H NMR (300MHz, CDCI3, 6 in ppm): 1.24 (t, 3H, J=7.6Hz); 3.17-3.22 (m,
CHhipcuhE (a1 2H 516X BUiehibred4(s31d4)5-6-(5- (4. (Iifludrdniétay jpadrig)thien-2-

57,3 I 46 (m, 6H); 7.62-7.67 (m, 3H); 7.72-7.77 (m, 2H).

y WB‘&%‘?&‘? xy)-2,2-dimethylpentanoic act

2-(2,3-dichloro-4- (3{mxo -3- (5 (4{- rlfIuoromethyl)phenyl)thlen -2-

%5 (4(trlfluoromethyl)phenyl)thlen -2-yl)propyl)phenoxy)-2-phenylacetate
fateSrihinntorgehladxreeéthife (Filisprgme bylivatmisioern sdopyt)-

R A S Wb AL S oo
(Bepxatd- Cﬁﬁ@dtgﬁhﬁf phadyiip deiedtvenriaghiesinm sbgarxvittersd and

&f}ﬁ ‘é‘ﬁ@ ﬁé‘é@e%r% grggﬁe%{ &dJr‘%eFeM@%r%oé'qr&%%ﬁﬁ of 2N

pur llica-gel chro eparative HPLC, Tichrospher
qmakﬁmgrgamqm column: 25*250 mm). Elution: gradient of

£l aihangl T§)6 g, Liflio “‘En%c'go;%ééﬁé 9 O/@onz’éd\'%Revaporatlon

300MHz, DMSO S in ppm): (t, 2H, J=7.6Hz); 3.31
uﬁﬂBBH@dm@@(svr@pls)urﬁoﬂ(hemvaﬁ@rsmm 73qde 156 JEBHZYP in dilute

gfﬁ)@h‘f‘ né”é %Jﬁ%ﬂdaa@’lg @Téﬁ'@xt? c?ea 8 raiyie98 @ningde The

822 8.06 (d J=4.1 Hz); 13.35 (s, 1 H). Mass(ES% 577
cwggzaiclggm iS. dmeci over magnesuum sulfate, filiered and then concentrated

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

Elution: methylene chloride/methanol: 85/5. Silica 40-63pm.

*H NMR (300MHz, DMSO-ds, & in ppm): 1.10 (s, 6H); 1.58-1.70 {m, 4H); 3.03 (t,
2H, J=7.68Hz); 3.31 {t, 2H, J=5.9Hz); 4.03 ({, 2H, J=5.6Hz); 7.08 (d, 1H, J=8.8Hz),
7.33 (d, 1H, J=8.8Hz); 7.79-7.82 (m, 3H); 7.98 (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-dichioro-4-(3-0x0-3-(5-(4-
(triftuoromethyhphenylthien-2-yi)propyl)phenoxy)acetate

\/\/O\)\O7<

%/

Tert-buty! 2-(2,3-dichloro-4-(3-ox0-3-(5-{4-(trifluoromethylphenyl)thien-2-
ylipropyl)phenoxy)-acetate is prepared from 3-(2,3-dichloro-4-hydroxyphenyl)-1-
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Compound 18: tert-butyl 2-(2-chloro-4-(3-oxo0-3-(5-(4-
(trifluoromethyl)phenyl)thien-2-yl)propyl)-phenoxy)-2-methylpropanoate C
00 FF F S Tert-butyl 2-(2-chloro-4-(3-o0xo-3-(5-(4-(trifl

uoromethyl)phenyl)thien-2- 15 yI)propy.})é)henoxy) -2-methylpropanoate is
prepared from 3-(3-chloro-4-

Y rifluoron hlen2 Dpr one
e B s S R Bifapacetate
st ot denesa theordkiune I3 ac:|d|f|ed using 1 N dilute solution of citric

hen _extr ct with ethy: he, grganic phas drle
'%\%jr %ﬁﬁégﬁggu?mﬁuﬁgﬁé,{ﬁﬁer@@ th%n%o%rjlgtg?@t}a 24N (]a”rare tce fon of
hydrssunieriTHacie b atioer esidaetsipuitiiediy sitietgelftaskombined organic

T T Ly L L et

rem:adzmrebme)T&a (teRBpIaliGMZ)TasRRIEd, 13, PeBifiety); Y01 silica-gel

%ﬁl&’é 3z, 25J=8.5Hz); 7.26 (m, | H); 7.39 (d, 1H, J=3.8H2);
H) 7.76 (d, 2H, J=8.2Hz). Compound 19:

[ﬁqu@chloyciah@c@aeﬁaﬂw(apmmo%inahyap#@@a)xmen 2-yl)-
-2- HLF:
SETINIZ THRPORIRICOR CLAPOEE 400

prﬁ)ﬁxﬁ){ﬁnﬂéﬂh)&p&)ﬁﬁmhﬂa}(ﬂd@s (idparei4Hamy Rr3Duty 1H, J 3.8Hz); 7.66-

7‘;'6(5 Acm) 4%?7 }(GO 5}45 J(51 (EHI oro_methyl) phenyl)thien-2-yl) p ropyl) p
enoxy)-

‘met propanoate ac ordlng to general procedure E using 17
equivalents of trifluoroacetic acid. After 1 hour at room temperature, the

CFRB e MBS R IS A e IG AGOISHRERBIE S thion-2-
yl)propyl)phenoxy)acet;c acid

CE O

o

2-(2,3-Dichloro-4-(3-ox0-3-(5-(4-(trifftuoromethyl)phenyl)thien-2-yl)propyl)-
phenoxy)acetic acid is prepared from teri-butyl 2-(2,3-dichloro-4-(3-ox0-3-(5-(4-
(triflucromethyliphenyhthien-2-yl)propylphenoxy)acetate according to general
procedure E 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: 25*250 mm).
Elution: gradient of water, methanol + 0.1% trifluoroacetic acid; 14/86 to 10/90.
'H NMR (300MHz, DMSO-ds, 8 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 (ES"): 501 (M-1).

M.p.=217-219°C.
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The evaporation residue is crystallized from a methylene chloride/heptane
10 mixture: 5/5. 'H NMR (300MHz, DMSO-d6, Sin ppm): 1.49 (s, 6H); 2.87
(t, 2H, J=7.7Hz); 3.32 (t, 2H, J=7.7Hz); 6.84 (d, 1H, J=8.3Hz); 7.15 (dd,
1H, J=2.3Hz, J=8.3Hz); 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=4.1 Hz). 1 Mass(ES) 495(M 1). M.p.=

%3% 130G Compouq% 20: tert-bugyl 2:(3-chloro-4- ﬁhﬂg’ré-zt o- -(5 (4-
hien-2- yI)pro\}SyI) phenoxy)- -me Ipropa oa e

(oHivomrimtnyiip FENVAHiI20ZRy Tieptdmit)bP&Baty)-2-phenylethyl acetate
loro-4-(3-ox0-3-(5-(4s(triflugsomethyl)phenyl)th ien-2- yl)propyl)p
henoxy)-2- methylg/&g/oggte is-prepared from 3-(2-chloro-4-
hydroxyphenyl) 1- 55/(4 (tr fIu8romethyl)phenyl)th|en 2-yl)propan-1-one
Fapd | brom |50@rate according to general procedure D. 25
stirri hours, the mixture is acidified using 1 N dilute solution of
Eitric_acid andQs then extracted with ethyl acetate. The organic phase is

(?Fi over magnesi %Hﬁf@rd‘lﬂe(@-%mimcﬂﬂﬂ%ww enyl)thien-2-
ilica-

uced pressure. he 74 evaporation residue is purified by s

Wi&’ﬁﬁ%?@ﬁ%@ﬁ%@n?h@W@éWcﬁ%ﬁ%T%%/dﬂfﬁ%%%’etﬂé?ﬁé %2 §rr#¢ahiom-4»

I 6H _
o B b ™

t(anrmpme@v@iﬂyl ageigie @ccgrﬁ@sst%g%yef%@ acefy rgﬂé .8H2):

ﬂﬂ@@ @98, B 1 8. 1ot 2Hne) TRkl A @@Eﬁkﬁ%zbsmg dilute solution of
és -chloro-4-(3-o0xo-3-(5- (4 (trlfluorometh%ll) phenyl)thien-

-2-
IHRIRHNPER RS- el atseigeiyvith ethyl acetate. '%e organic phase is

dried over magnesium sulfate, filtered and then concentrated under reduced

pressure. The evaporation residue is purified by silica-gel chromatography.
Eiution: cyciohexane/ethyl acetate: 9/1. Silica 40-63um.

"H NMR (300MHz, CDCls, 3 in ppm): 1.24 (t, 3H, J=7.6Hz); 3.17-3.22 (m, 4H);
4.15 (g, 2H, J=7.8Hz);: 5.64 (s, 1H); 6.75 (d, 1H, J=8.7Hz); 7.13 (d, 1H, J=8.7THz);
7.32-7 .46 (m, 6H); 7.62-7.67 (m, 3H), 7.72-7.77 {m, 2H).

Compound 17: 2-(2,3-dichloro-4-(3-oxc-3-(5-(4-(trifluoromethyl)phenyl)thien-2-
yhpropyl)phenoxy)-2-phenylacetic acid

Ci o
Ci\/\/o\)‘\OH
e /‘\!
eF A~ 41
@ ST ~

2-(2,3-Dichloro-4-(3-ox0-3-(5-(4-{triflucromethyl)phenylthien-2-yl}propyl)-
phenoxy)-2-phenyiacetic acid is prepared from ethyl 2-(2 3-dichloro-4-(3-0x6-3-
(5-(4-(trifluoromethyl)phenylithien-2-yl)propyl)phenoxy)-2-phenylacetate
according to general procedure F using 20 eguivalents of 2N sodium hydroxide
solution.

After 16 hours at 40°C, the mixture is acidified using dilute solution of
hydrochloric acid and is then extracted with ethyl acetate. The organic phase is

dried over magnesium suifate, filtered and then concentrated under reduced
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O CLoLOH I~1 F~s 10Fo
2-(3-Dichloro-4-(3-0x0-3-(5-(4-(trifluoromethyl)phenyl)th ien-2-yl)propyl)-
phenoxy)-2-methylpropanoic acid is prepared from tert-butyl
2-(3-chloro-4-(3- oxo-3-(5-(4-(trifl u or0932ethyl)p he nyl)th ien-2-yl) p
ropyl)p hen oxy)-2- methyipropanoate according to general procedure E

H‘é&%ﬂg eﬂ%‘é"%‘%‘é&; ?!ahjo?\ t_rllgg%&)gcestl %?Eg ftsgter ?cuar egh &?%matography

temperature thé reaction mixture Is Was ed WI and
{diehlerativethtiticls iremoselen f MeaporBittBuhzemré60de dgressu Bh* 2FE mm).

B Bl R AR BT TS 42 o 10r00.
12{9NI‘("tRZK—E;Qﬁa\\slzt‘ct-lz?;‘)fiiiﬂ@ -l 2H jd4®02Hz) 3@ 36({d@H, J=2.6Hz); 3.31 (i, 2H,
d, 9-
R N O S e TRl
((M-3H1) M7;f>8 D2H)GIEE. Bﬁﬂpmﬁémazantefﬁt-buwgg (d, 2H, J=8.2Hz): 8.06 (d,

2l
%iﬂﬂo%ginéh(??pﬁgr@r)i en 2-yl)propyl)-phenoxy)-2-methylpropanoate 75

W38 (EFF 50 Mrt-butyl 2-(2-fl uo ro-4-(3-oxo-3-(5-(4-(trifl uo romethyl) p

“Ml){gée % X)propyl)phenoxy)-2-methylpropanoate is prepared from
3 quoro

hydroxyphenyl)-1-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)propan-1-one
ORI nd 18: tert-butyl 2-(2-ChlOT0-4~(3-0X0-3-(5-(4-
(trifluoromethyl)phenylthien-2-yl)propyl)-phenoxy)-2-methytpropanocate

Cl O
Jomas
RF /
O
0
Tert-butyl 2-(2-chioro-4-(3-oxo-3-(5-(4-(triflusromethylphenybthien-2-
yhpropyl)phenoxy)-2-methylpropancate is prepared from  3-(3-chloro-4-
hydroxyphenyl}-1-(5-(4-(triflucromethyl)phenyhthien-2-yl)propan-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. Siiica 40-63um.

'"H NMR (300MHz, CDCls, & in ppm): 1.46 (s, 9H): 1.57 (s, 6H); 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)phenyl)thien-2-yi)-

propylphenoxy}-2-methylpropanoic acid
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5 butyl bromoisobutyrate according to general procedure D. After stirring
for 16 hours, the solvent is removed by evaporation under reduced
pressure and the evaporation residue is taken up in dichloromethane. The
organic phase is washed with a saturateg solution of ammonium chloride,
dried over magnesium sulfate, filtered and then concentrated under
reduced pressure. ﬂ;@ The gvaporation residue is purified by silica-gel
chromatography @Qoy‘e&hexane/ethyl acetate: gradient 97/3 to 9/1.
S|I|ca 40- 63pm INMR (300MHz, CDCI3, 8 in ppm): 1.46 (s, 9H); 1.54 (s,
my 2H); 3.21 (m, 2H); 6.9 (m, 3H); 7.36 (d, 1H, J=4.lHz); 7,67
fm, 3H); 7 56 , 2H J=8.1 Hz). 15 Compound 23:
2-(2-fluoro-4-( -oxo-3-(5-(4-(trifluoromethyl)phenyl)thien-2-
&mememﬁwmﬁe@%wommﬁﬁﬁh@@thFeﬁ-E‘rﬁ)propyi)

p%rgﬁ':)(l 0% %Prxo -3- énod' rlflgorometh éflepx%;tehr egt% %I?/Prg%l)cgtbm 4

pan0|c acid is p are rom

2300 (4- @r(&oxo%@ﬁwz}phenyf ythien-2- yi)propyi phenoxy) -2-

Hafe é%n %thggt%h% gtrjgi'%%ztél l)é) 889’43 é%@x X ﬁ)"fm Svalents of
accor é) ogenera procedure E using equrva Iuor etic

tatichrafteetstiaimg. for 4 hours at room temperature, the reactlon mixture is

/W%%h‘?% F E)erh% QWCH%@@% d{ﬁQ'PégE}{ Rﬁ?ﬂ%&é%%&%&ewgh water and

evaporation un er re tessure, The evaporatlon resi
therifite h&i@iﬂlmmgmtbhrmnatmgrapmd Evtevapoedipienender reduced pressure.

A S I 0 N SO S Mpapne

mbrttﬂzedfﬁlﬁlz) 7.68 (m, 3H) 7.76 (d, 2H, J=8.2Hz). Mass (ES'): 481

ter @(‘/}uom §§‘93 %” %ﬁ%fﬂ'.ﬁ&?& B S afpmpeund 24 . 5 30
(t, 2H J 7.7Hz); 6.84 (d, 1H, J=8.3Hz); 7.15 (dd, 1H, J=2.3Hz, J=8.3Hz), 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).

Mass (ES): 495 (M-1).

M.p.= 136-137°C.

Compound 20: tert-butyl 2-{3-chloro-4-(3-oxo-3-{5-(4-
{triflucromethyliphenylithien-2-yhpropyl}-phenoxy)-2-methylpropanoate
0
C;Y\_/ogi)\o j<
P /
EE ! -
/N

Tert-butyl 2-(3-chioro-4-{3-oxo-3-(5-(4-(irifluoromethyhphenylthien-2-
yhpropyhiphenoxy)-2-methylpropanoate is prepared from  3-(2-chloro-4-
hydroxyphenyl)-1-(5-(4-(trifluoromethyl)phenyljthien-2-yl)propan-1-one and tert-
butyl bromoisobutyrate according {0 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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(trifluoromethyl)phenyl)thien-2-yl)propyl)-phenoxy)acetate FOFF FS O

Tert-butyl 2-(2-fluo ro-4-(3-oxo0-3-(5-(4-(trifl uoromethyl) p henyl)th ien-2-

yl)propyl)phenoxy)-acetate is prepared from

3-(3-fluoro-4-hydroxyphenyl)-1-(5 10

(4-(trifluoromethyl)phenyl)thien-2-yl)profain-1-one and tert-butyl

bromoacetate according | neral procedure D. After stirring for 18

RTE G Coro R THOUEY BY VAP AR UR e IR Pessure

fAintidhe eiglueatine/ dsidom indékamnupf Shigkadetasinthe organic

’ i Wi aturated solution of ammonium chloride, dried

T8 Sl bre RO ok odBr Bt Ey ekt (m

m,sw@pmahwarlzmﬁ%tiewrﬁétﬁuqisq?y.r?]ﬁ%q bryesit'ﬁ@agzggdsgjl_ (d,4 3 %,3J=2.6Hz);
romatography. ion; cyclohexane/ethyl acetate: . Silica 40-63pm.

IR oS Eb b i i TR oF s DY, 6B aHpH 75 . 2H

B=812(m). 2H); 4.56 (s, 2H); 6.79-6.98 (m, 3H); 7.39 (d, 1H, J=4.1 Hz);

7.65-7.69 (m, 3H); 20 7.75 (m, 2H). 77 Compound 25:

2-(2-fluoro-4-(3-ox0-3-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)-

@Wﬁfbghen02;’3/2&02;31&3_%}?%@@-(ﬁﬁ)@%—@;(gﬁir@u856?T)6thlyl)p8%nyl)thien—Z-y!)-

0ro-4-(3-0x0-3-(5-(4-(trifluorometh ) he nyl)th ie n-2-yl) propy

RERRER 2L MR Ra ThCEre b

2-(2-fluoro-4-(3-ox0-3-(5-(44

(trifluoromethy!)p Rien=2pl)propyl)phenoxy)acetate according to

g%neral praocedur 1sing 10 equivalents of trifluoroacetic acid. After

s ours at room temperature, the reaction mixture is washed

With water andghen the dichloromethane is removed by evaporation under

2-(3-Dichioro-4-(3-oxo-3-(5-{4-(trifluoromethyl)phenylithien-2-yl)propyl}-
phenoxy)-2-methyipropanoic acid is prepared from tert-butyl 2-(3-chloro-4-(3-
oxo-3-(5-(4-(triflucromethylphenyl)thien-2-yl)propyl)phenoxy)-2-
methylpropancate according to general procedure E 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 crystallized from a methylene chioride/heptane
mixture; 5/5.

'H NMR (300MHz, DMSO-ds, & 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,
1H, J=8.6Hz); 7.79-7.83 (m, 3H); 7.99 (d, 2H, J=8.2Hz); 8.04 (d, 1H, J=4.1Hz).
Mass (ES"): 495 (M-1).

M.p.= 104-106°C.

Compound 22 tert-butyl 2-{2-fluoro-4-(3-0x0-3-(5-(4-
{trifluoromethyl)phenybhthien-2-yhpropyl}-phenoxy)-2-methylpropanocate
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10 reduced pressure. The evaporation residue is purified by silica-gel
chromatography. Elution: methylene chloride/methanol: gradient 95/5 to
9/1. Silica 40-63pm. 'H NMR (300MHz, CDCI3, 6 in ppm): 3.04 (t, 2H,
J=4.5Hz); 3.22 (t, 2H, J=4.5Hz); 4.72 (& 2H); 6.89-7.06 (m, 3H); 7.39 (d,
1H, J=3.8Hz); 7.69 (m, 3H); 7.76 (d, 2H, 15 J=8.2Hz). Mass (ES"): 453
(M+1); 470 (M+NH4y"; 475¢M+Na)’. M.p.= 170-171 C. Compound 26:
2-(2-fluoro-4-(3-hygdrexy dd<(trifiuoromethyl)phenyl)thien-2- 20
'yp [ ) tic acidFIO OII'OH FFF-S, OH
(2 orQ; (3-hyd roxy-3-(5-(4-(trifluoromethyl)phenyl)th ien-2-yl)propyl)
pherioxy)acetig acid is prepared from 2-(2-fluoro-4-(3-oxo-3-(5-(4-
trifluoromethyl)phenyl)thien-2-yl)propyl)phenoxy)acetic acid according to
tal procedure 232+ WaRA(EOOMS12-(CB¢iBriBLarpprajhglbhengdthien-2-

; -2 7641 i ); 4.91 1 6.868-6.99 (A/4_ 4
B NBRHIPRAN AT B 1 Bl 890 (01 oo
h\}&g%@ﬂ@ajm@d@n@gw juoromethyl)phenylthien-2-yhipropan-1-one and ftert-
- GRbeRaR R Gl ieRy2-Y1)-
PSR TR T
%@-%U@&E@A&@/ﬁg%ﬁ(ﬁbﬁrﬁ@éﬁﬂh&H?Wml% evaporation under reduced

ARESSorBPERRY s TIHOEBLRARIID RS RRISC RCIEISREN 6] iRMIoromethane. The
2-(2-fluoro-4-(3-hydroxy-3-(5-(4-
organic phase is washed with a saturated solution of ammonium chloride, dried

A

over magnesium sulfate, filtered and then concentrated under reduced pressure.
The evaporation residue is purified by silica-gel chromatography.

Eiution: cyclohexane/ethyl acetate: gradient 97/3 to 9/1. Silica 40-63um.

"H NMR (300MHz, CDCls, & in ppm): 1.46 (s, 9H); 1.54 (s, BH); 3.02 (m, 2H):
3.21 (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-oxo0-3-(5-(4-(trifluoromethyljpheny)thien-2-

yl)propyliphenoxy)-2-methylpropanoic acid
F 0

r@OMOH
EF VA / |
\ !

N

O
2-(2-Fluoro-4-(3-oxo-3-(5-(4-(triflucromethyl)phenyhthien-2-ylpropyl)-phenoxy)-
Z2-methylpropanoic acid is prepared from tert-butyl 2-(2-fluoro-4-(3-0x0-3-(5-(4-
(trifluoromethyl)phenyl)thien-2-yl)propyl)phenoxy)-2-methylpropanoate according
to general procedure E using 17 eguivalents of triflucroacetic acid.

After stirring for 4 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-ge! chromatography.
Elution: methylene chioride/methanol: 95/5. Silica 40-83um.

'H NMR (300MHz, CDCls, & in ppm): 1.57 (s, 6H); 3.07 (m, 2H); 3.24 (m, 2H);
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(trifluoromethyl)phenyl)thien-2-yl)propyl)phenoxy)acetic acid using 2.2
equivalents of sodium hydride and 2.2 equivalents of benzyl bromide
according 10 to general procedure H. The evaporation residue is
dissolved in ethanol in the presence ofié\l sodium hydroxide (20 eq.).
After stirring for 16 hours, the solvents are removed by evaporation under

TR Eh AF By Ao Do i e i) Hefiehe e

[HasENESgad il piviist) istdBdtlondn Jyiagoss(vr isalfate, filtered and then
once[gg tig yunder reduced pressure. The evaporation residue is purified
)Psm ?:h omatography (preparative HPLC, lichrospher (Merck)

RP18 12pm 100A, column: 25250 mm). Elution: gradient of water,

ethanol + 0.1% triflugroacetic acid; 22/78 to 10/90. NMR
%%%—Hggppm) 1 0018 zi"’ ﬁiﬂ H); 2. 2?225‘1’3‘? YR{O14Hy 9535
@BO¢ronzthyh Sy %dﬂytmmmy@@&@mﬁmpé@ﬂe(d 1H,
J=11.4Hz); 4.71 (s H) 6. 2693(m 3H); 6.97 (d, 1 H, J=3.5H2);

7.27-7.39 (m, 6H =8.5Hz); 7.71 (d, 2H, J=8.5Hz). Mass
(MALDI TOF): 5 |(M Na)+ O2 79 Compound 28: tert-butyl
ro -\3 0-3-(5-(4- (trifl u o romethyl)p henyl)th ien-2-yl)propyl)-p

)b anoate F O FF/SFoTertbutyIZ(Zquo

ro 4 -(3-0x0-3-(8-(4-(trifl u 0 romethyl) ph e c)e’/ﬁ)th ien-2-5 g
%Brggwphenoxy) bu?a(%ﬁlg@@ﬁ (4-(trifluoromethyl)phenyi)thien-2-
e Rx¥BhaBYLs 1nre ared from 3-(3-fluoro-4-hydroxyphenyt)-1-(5-
Bﬂﬁﬁ%ometﬁ o) rom 3-(3-fluoro- 36 rox&p enyl)-1-(

%ﬂé yl) phenyl)thlen -2-yl)propan-1-one and tert
%gﬁaﬁ@étwla@a@ﬁ’diﬁ@Iwg%w&%q@@&ehef@oaAﬁeﬂ%ﬁthy!fom@macetate

Q&ggﬁji%etgf%%és PRy evaporation under reduced pressure.

The evaporation residue is taken up in ethyl acetate. The organic 10
prasstisrinasived dineuwsathrataiventiforeaIQYRmMENIGYABRIGHHS HRdar reduced

AM¥sure 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-gel chromatography.

Elution: cyclohexane/ethyl acetate: 95/5. Silica 40-63um.

'H NMR (300MHz, CDCly, 8 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); 7.38 (d, 1H, J=4.1Hz); 7.65-7.68 (m, 3H);
7.75 (m, 2H).
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magnesium sulfate, filtered and then concentrated under reduced
pressure. The evaporation residue is purified by silica-gel
chromatography. Elution: cyclohexane/ethyl acetate: gradient 95/5 to 9/1.
Silica 40-63pm. 'H NMR (300MHz, CDC]3, 8 in ppm): 1.09 (t, 3H,
J=7.3Hz); 1.43 (s, 9H); 1.98 (m, 15 2H);3.02 (t, 2H, J=4.5Hz); 3.23 (t, 2H,

oS B, T B U e 2
R dRyiipbrendxPaveid4did4-(trifluoromethyl)phenyl)thien-2-yl)-
propyl)phenoxy)butaFnoic a(ad FO ~O~-OH FF~1;5 20FO2-(2-Fiu
0ro-4-(3-ox0-3-(5-(4:(triuoromethyl) p h enyl)th ie n-2-yl)p ropy) )-

phenoxy)butanoic @ is prepared from tert-butyl

general proce@ure E using 17 equivalents of trifluoroacetic acid. 25 After

BB, 6 5 hauss Aty eer lﬁ??ﬂﬂ%?é%%tﬁ{)_ﬁﬁﬁéﬁ%fg@%@-&ﬁ%ﬁéﬁ\!ﬁﬁﬁed

with water and then the dichloromethane’is removed by evaporation

RiRROOAGEEE ;ﬁ@'ésdﬁe.n{ﬁé@r@@pd‘m_ﬂmnt%@wlis%{#m&wﬁy%i(%@w3~(5~(4~
@i‘ﬁB%ﬁ@Eﬂ?Wh@ﬂ?lﬁﬂeﬁuﬂg %%\%ﬁé‘ﬁ@%&%&@ according to general

f
dichloromethane. Elution: methylene chloride/méthanol: 9/1. Silica

RIOGIRITE HwenR (Soemvzalertoes iivoppasetc eeid; 3H, J=7.3Hz); 2.03
ARe B 18r 2B hBtA B2 o3k A St e AaBtidnthixiu e_is washed

I
J=5.7Hz); 6.86-7.01 (m, 3H); 57.37 (d, 1 H, J=3.8Hz); 7.66 (m, 3H); 7.76

thowaler apg) theasdhw digbioropgtagng s reraved vo-gvarpration under
QYRGB sure.  The evaporation residue is  purified by silica-gel

2'(@2@4'@“Oq;g,,';‘g'ﬁﬂgf}hydrOXy-3-(5-(4- trifiuoromethyl)phenyl)thien-2- 10
W y)butanoic acid F 0 OOH

clution: methylene chioride/methanol: gradient 95/5 to 9/1. Silica 40-63um.

"H NMR (300MHz, CDCls, & in ppm): 3.04 (t, 2H, J=4.5Hz); 3.22 (¢, 2H, J=4.5Hz);
472 (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,4)"; 475 (M+Na)",

M.p.= 170-171°C.

Compound 26: 2-(2-fluoro-4-{3-hydroxy-3-(5-(4-(trifluoromethyhphenyljthien-2-
yhpropylphenoxy)acetic acid

F 0
Lot
t i /

OH

rF /7
£ S
2-{2-Fluoro-4-(3-hydroxy-3-(5-(4-(trifluoromethyl)phenyithien-2-yhpropyl)-
phenoxy)acetic acid is prepared from  2-(2-fluoro-4-(3-ox0-3-(5-(4-
{trifluoromethylhphenyl)thien-2-yl)propyliphenoxy)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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ANSY F OH 2-(2-Fluoro-4-(3-hyd
roxy-3-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)propyl)- phenoxy)butanoic
acid is prepared from 2-(2-fiuoro-4-(3-oxo0-3-(5-(4-
(trifluoromethyl)phenyl)thien-2-yl)propy})§henoxy)butanoic acid according
to 15 general procedure G. The evaporation residue is purified by

silica-gel tagraphy. tion: methylene chloride/methanol: 95/5.

Jsﬁiba Z%grw&ﬁﬁs%%m CDCI3, 6 in ppm): 1.12 (t, 3H,

J=7.6Hz); 1.98-2.25 (m, 4H); 2.69 (m, 2H); 4.59 (t, 1 H, J=6.6Hz); 4.9 (t, 1
=hH.8H7); 6:83-6,94 (M, : 20 (d, 1 H,.d= A T

o o as G Tt et b2

reolorlegsfidecopieasitgimptiondigl: tert-butyl

2-(2-bromo-4-(3-0xa=3-(5-(45 25

(trifluoromethyl)phe,dggl)lbi\eﬂ%-l){l)propyl)-phenoxy)butanoate BrO O O-7\
K FD SO Tert-butyl .

B “4-(3-bx0-3-(5-(4-(trifluoromethyl)phenyl)th ien-2 81
)P \pBengXy)-butanoate is prepared from
3-(3-bromo-4-%/droxyphenyl)-1-
(5-(4-(trifluoremethyl)phenyl)thien-2-yl)propan-1-one and tert-butyl 2-
bromobutanoate according to general procedure D. After stirring for 2

ews-[BepYie) 13 ASIAIAGMHISh il BIRePOlREN0b Gl op ArIEL AlGro-

is then extracted with ethyl acetate. The organic phase is dried over
RhgpRviaReUGIfaRS iterd aREPRRIAConteated (Eriid ReddiceRy droxy-3-(5-(4-

ST kbl gy 22
equivalents of sodium hydride and 2.2 equivalents of benzyl bromide according
fo 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 using
dilute solution of hydrochloric acid and is then exiracted with methylene chicride.
The organic phase is dried over magnesium sulfate, filtered and then
concentrated under reduced pressure. The evaporation residue is purified by
silica-ge! 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, CDCl5, 8 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=11.4Hz2); 4.53 (m, 1H}; 461 (d, 1H, J=11.4Hz); 4.71
{s, 2H); 6.82-8.93 (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): 5668 (M+Na)™.
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'H NMR (300MHz, CDCI3, S in ppm): 0.95-1.25 (m, 3H); 1.45 (s, 9H);
1.84-2.06 10 (m, 2H); 3.01 (m, 2H); 3.2 (t, 2H, J=7.3Hz); 4.45 (t, 1 H,
J=6.1 Hz); 6.69 (d, 1H, J=8.5Hz); 7.09 (dd, 1H, J=2.1 Hz, J=8.5H2);
7.37-7.39 (m, 1H); 7.45 (d, 1H, J= 21I7|§) 7.65-7.69 (m, 3H); 7.76 (d, 2H,
J=8.5Hz). Compound 32:

C?@Fr%g%ﬁ)%rgol -4-(3- Ofxl % (5-(4- (t”ﬂéo%@et%ﬂ)pg] Ie:nyl')?/ &1 lfléoro 4-(3-ox0-3-(5-(4-

oic acid
(iR BoonetyHBRexyi 242 (yifrommathg ehebytehieste-yl)propyl)-
phenoxy)butanoic agid is pr@pared from tert-butyl
2-(2-bromo-4-(3-0x0:3-(>-
(tnfluoromethyl)pﬁé\nﬂ)thl n- E?{)propyl)phenoxy)butanoate according to

Wocedure E using 17 equivalents of trifluoroacetic acid. After 1
roosn tgmperature, the reaction mixture is washed with water and
fhen the dichidPomethane is removed by evaporation under reduced

TURSSWR. The evaporatiomigsidue tsdiyif HifRag®Imethyhphenylithien-2-
chromato%raphy (pre a?atlve HPL I|chro§g)r?er Merck) RPlE”pz my)

YIB620 SRR~ BIRRAATE 215 ERIRIAFSIRIAL S belte Prﬁwérﬁaﬁmxy@@nyn 1-

%’omf(iwm@eﬁétﬁwpﬁéwgtme@{@%p%wa£§H@MHZa&PCI3¢§mbut | 2-
pm): 1.13 (t, 3H, J= 73Hz% 211(m 2H); 3.02 (t, 2H, J=7.4H2z); 321(t

bZPr“Wt@H%?‘@ 8ecRrding P-gesam| B98Iy 1=8 5Hz); 7.14 (dd, 1

Atel-hidibty fdr3 S HBMIE. Qﬂéfé.olv@nﬂﬁrérh@)ea ‘ﬁ@ &labbkaliod Livti reduced
7.67-7.69 {m, 3H): 7.76 (d, 2H, J=8.5Hz). 30 Mass (ES’): 541/543 (M+1).

RESTUCE IQ@ fgg@o@gﬁ{bdgﬁ@@% ‘E‘eﬁaﬁﬁﬂll up in ethyi acetate.” The organic
;ﬂwé%@ﬁ@”%@aéf(@dow e$4turated solution of ammonium chioride, dried over
(trifluoromethyl phen¥l)thlen -2- dy %propyl)phenoxy)acetate Br0o~00
rpggresium sulfate, filtéred and then concentratéd under reduced pressure. The
evaporation residue is purified by silica-gel chromatography.

Elution: cyciohexane/ethyl acetate: gradient 95/5 to 9/1. Silica 40-63pum.

'H NMR (300MHz, CDCls, & in ppm): 1.09 (t, 3H, J=7.3Hz); 1.43 (s, 9H); 1.98 (m
2H); 3.02 (t, 2H, J=4.5Hz); 3.23 (t, 2H, J=4.5Hz); 4.42 ({, 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-ox0-3-(5-(4-{trifluoromethyl)phenyhthien-2-yl)-
propyliphenoxy)butanoic acid
F 0

|
E/\E/OJ)LOH

2-(2-Fluoro-4-(3-ox0-3-(5-(4-(trifluoromethyl}phenyhthien-2-yypropyl)-

phenoxy)butanoic acid is prepared from tert-butyl 2-(2-fluoro-4-(3-oxo-3-(5-(4-
(trifluoromethylphenyhthien-2-ypropyliphenoxy)butanoate according to general
procedure E using 17 equivalents of triflucroacetic 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



10

15

20

25

S 5 F 0 Tert-butyl 2-(2-brom 0-4-(3-0x0-3-(5-(4-(trifl uoromethyl)phenyl)th
ien-2- yl)propyl)phenoxy)-acetate is prepared from
3-(3-bromo-4-hydroxyphenyl)-1-(5-
(4-(trif|uoromethyl)phenyl)thien-2-yl)pr%%an-1-one and tert-butyl
bromoacetate according to general procedure D. 10 After stirring for 12

dLPb&S%aiHEd@W%é %&ﬁnggﬂﬁ Mflilyte, solution of citric acid and is

then extracte acetat e organic phase is dried over

&M@ﬁ‘emﬁ’fm[ﬂmeﬁﬁﬁéﬁ@ﬂrﬁﬁ@m &Sho‘érmatéﬂ -Gader.reduced

pLromateggre:lghi%/?g{é cycﬁi@v@ eth |§§éyt§é%§§g’5f%al gm, 2H), 3.01 (¢
20-63FmHS "R NMR, (BBDMHEAEGIZ)CIQ ikt ppi): =BT [42)91) 88.9833.46, 3H);
el A AT SR AL 0 T
Mezssmmmg OF)38BA T4 (9L, 2H, J=8.2Hz). 20 Compound 34:

DSZ_b{q (L (8-0x0-3-(5-(4-(trifluoromethyl)phenyl)thien-2-
propy%1p enoxy) acetic acid BrO OIJ-OH F)FrS O

2-(2-Bromo-4-(3-0x0-3-(5-(4-(trifluoromethyl)phenyl)th ien-2-yl)propyl)-

QB@Q%XL}Q@CSé? a‘ﬂ%%ﬂg&é%ﬁgfw%% Igu(tgl 4-(trifluoromethyl)phenyhthien-2-

ybmapybmaeingyheuiznie a<ddy ) propyl)phenoxy)acetate according to
general procedure E usingql7 equivalents of trifluoroacetic acid. After 1
hour at room temperatuee, reaction mixture is washed with water and
83 then the dichloromethane’is removed by evaporation under reduced

Sﬁwe elvaporation residue is purified by silica-gel
togeaphy (preparative HPLC, iichrospher (Merck) RP18 12pm

100A, column:@b+250 mm). Elution: gradient of water, methanol + 0.1%
ariffuproaestc3agdady03tes0(A Qkifluoromethyhphenyl)thien-2-yl)propyl)-
phenoxy)butanoic acid is prepared from 2-(2-fluoro-4-(3-oxo-3~(5-(4-
(trifiuoromethyliphenylithien-2-ylpropyliphenoxy)butanoic  acid according fo
general procedure G,
The evaporation residue is purified by silica-gel chromatography.
Elution: methylene chioride/methanol: 95/5. Silica 40-63um.
'H NMR (300MHz, CDCls, 3 in ppm): 1.12 {t, 3H, J=7.6Hz); 1.98-2.25 (m, 4H);
2.69 {m, 2H); 4.59 (1, 1H, J=6.6Hz); 4.9 (t, 1H, J=5.8Hz); 6.83-6.96 (m, 4H); 7.23
(d, 1H, J=3.8Hz); 7.61 (d, 2H, J=8.7Hz); 7.66 (d, 2H, J=8.7Hz).
Mass (ES™): 483 (M+1).

Appearance: coloriess viscous oil.

Compound 31: tert-buty! 2-(2-bromo-4-(3-ox0-3-(5-(4-
(trifluoromethyliphenyl)thien-2-yhpropyl)-phenoxy)butanoate

Tert-butyl 2-(2-bromo-4-{3-0x0-3-(5-(4-(trifluoromethyl)phenyl)thien-2-



10

15

20

25

30

5'H NMR (300MHz, CDCI3, 8 in ppm): 3.04 (t, 2H, J=7.6Hz); 3.22 (t, 2H,
J=7.6Hz); 4.7 (s, 2H); 6.82 (d, 1H, J=8.2Hz); 7.19 (dd, 1, J=2.1 Hz,
J=8.2Hz); 7.39 (d, 1H, J=4.1 Hz); 7.49 (d, 1 H, J=2.1 Hz); 7.67-7.70 (m,
3H); 7.76 (d, 2H, J=8.5Hz). Mass (ES’); $13/515 (M+1). M.p.= 180-182C.
10 Compound 35: tert-butyl 2-(2-bromo-4-(3-oxo0-3-(5-(4- (trifl

@%@W@BXQHW%&E&@I@O ﬁ%&%‘& i ({%ﬁ%ﬁ%@%ﬁ%&g&%@ﬁe nyl)-1-

Tert-butyl b romo -0X0-3-(5- orome
(Redylitileaioatbyliphepylipriencky)Rtaranylbrssanoagd pregaredutyl  2-
HF8Rab (RsREI a2 cording, o general procedure D.
hydroxyphenyl)-1-(5-(4-(frifludsromethyl)phenyl)thien-2-yl)propan-1-one o
AT rlifripaitiehroRssisd bilng rankidce dedasirib et neiapptotdilute snintign of citric

e sinnpLhisOg Uy b eiaoidedinie ol
B S R S SRR S over

Tﬁ@éﬂ%ﬁaﬁﬂ&@%rﬁ“@%ﬂ?&té}ﬁm@ﬁ@ﬁ_ @ﬁﬂgﬁ@if@@ﬁbgﬁd@t@@@m frageee. The
&SSHBo ResiBYRRTRURRAE B %ﬁi&%%gi'ffﬁ.{’s%ﬁt‘&ﬂéﬁsgﬁ?ﬁﬁy
e ilica’40-63pm.

chromatography. Elution: cyclohexane/ethyl acetate: 9/1.

EdpNaIRC KENEEI0YS Apetaip 21 Jbce 463158 (s, 6H); 2.98-3.05
g Sod i ol 92k B&ﬁa@d@. 5,158 22)314,09 .@?A&%Hfa?szpz.oe
Hz, 25 J=8.5Hz);'7.39(d, 1 H, J54.1 Hz); 7.44 (d, 1 H,3=2.1 H2);

(me=iA)6S O, Br) 21763 @, (RRH=$ZH8HzC oo dhd186: J=6.1Hz); 6.69 (d, 1H,

- ] 3 -3p(5-(4-{trifl Dph ien-2- .
ST S T ASr . 1o i

J=2.1Hz); 7.65-7.69 (m, 3H); 7.76 (d, 2H, J=8.5Hz).

Compound  32:  2-(2-bromo-4-(3-ox0-3-(5-(4-(trifluoromethyl)phenylithien-2-
yhpropyliphenoxy)butanoic acid

g = 3 A
2-(2-Bromo-4-(3-ox0-3-(5-{4-(trifluoromethyl) phenylthien-2-yhpropyl)-
phenoxy)butanoic acid is prepared from teri-butyl 2-(2-bromo-4-(3-ox0-3-(5-(4-
(trifluoromethyliphenylthien-2-ylipropyl)phenoxy)butanoate according to general
procedure E using 17 equivalents of trifluoroacetic acid.

After 1 hour at room temperature, the reaction mixture is washed with water and
then the dichlioromethane 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 {o 0/100.
"H NMR (300MHz, CDCls, 8 in ppm): 1.13 {t, 3H, J=7.3Hz): 2.11 (m, 2H); 3.02 {t,
2H, J=7.4Hz); 3.21 (t, 2H, J=7.4Hz); 4.68 {t, 1H, J=5.6Hz); 6.78 (d, 1H, J=8.5Hz);
7.4 {dd, 1H, J=2.1Hz, J=8.5Hz); 7.39 (d, 1H, J=4.1Hz), 7.48 (d, 1H, J=2.1Hz);
7.67-7.69 (m, 3H); 7.76 (¢, 2H, J=8.5Hz).

Mass (ES™): 541/543 (M+1).
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F SO0 2-(2-Brom 0-4-(3-ox0-3-(5-(4-(trifiuo romethyl)p henyl)th ien-2-yl)p
ropyl)-phen oxy)- 2-methylpropanoic acid is prepared from tert-butyl
2-(2-bromo-4-(3-ox0-3-(5-(4- (trifluoromethyl) phenylthien-2-yl)propyl) ph
enoxy)-2-methylprop anoate according 5 to general procedure E using 17
equivalents of trifluoroacetic acid. After stirring for 1 hour at room
l\tga,g?ge@gg ék@_reaction mixture is washed with water and then the
IChloromethane is removed by evaporation under reduced pressure. The
evaporation residue is purified by silica-gel chromatography (preparative

ichirospher (Merck) RP18.12p OA, columyy25%* ML 10 o 0 4
d:-B?J'A‘I.:onl:ygaI [ I\"gg'er, methar%ﬁg&.%% trifluorggéé%éﬁ?ggg%égg 354
(Onflgorome MR {goRMriENERIZ E YhpEenRXY BEesatH); 3.05 (t, 2H,
J=7.6Hz); 3.23 (t, 24, J=7.6Hz); 7.01 (d, | H, J=8.3Hz); 7.15 (dd, | H,

J=2.1 Hz, J=8.3Hz),'¢, Q@L}_%ﬁgr: J=4.1Hz) ;7.5 (d, 1 H, J=2.1 H2);
7.67-7.70 (m, 3H),17.76 (d, 2H, J=8.5Hz). Mass (ES'): 541/543 (M+1). 15
A 104C.[Compound 37: tert-butyl 2-(2,3-dichloro-4-(3-o0x0-3-(5-(4-
rifl méﬁzg)phenyl)fur-2-y|)propyl)-phenoxy)-2-methy| propanoate C 0
CiiJO O\ F\F FFO 0 20 Tert-butyl
Pef2.8utlichloro-4-(3-oxa B o fdduifigosemethsl) pb@nyhiveethyl)phenyhithien-2-

é?&%r%% hgeﬁﬁ)—ézégg’}gyijg rBPé‘é]é)raetc? 'ﬁo%e%?{3?%:tcrj?nr%-tiﬂhydroxyphanyi)-1—(5-
Eyctringmroemstind b ayivificoromeibdirirenybiie - 2:iprepanttyonerantbacetate

tert- butyl bromoisobutyrate accgrding to general procedure D. After
%ﬁ?ﬁﬁﬁ?ﬁr%@ﬁ%@?ﬂécﬁﬁ%ﬁtﬁs removed by evaporation under reduced

Rfepresaing fdhezHapasation nestdue is sakeRap dsinthyhacatatesdiddon of citric
SHEAS Lk Ao sy et splip o ammomm NEnl, e
nealyioesipresalisge ThieeBed and then concentrated under reduced pressure. The
evaporation residue is purified by silica-gel flash chromatography.

Elution: cyciohexane/ethyl acetate: 85/15. Silica 40-63um.

"H NMR (300MHz, CDCls, & in ppm): 1.48 (s, 9H); 2.98-3.05 (m, 2H); 3.2 (t, 2H,
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).

Compound  34:  2-(2-bromo-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenyl)thien-2-
yhipropylphenoxy)acetic acid
Br 0

ey

2-(2-Bromo-4-(3-ox0-3-(5-(4-(trifluoromethyl)phenylithien-2-yhpropyl)-
phenoxy)acetic acid is prepared from terf-butyl 2-(2-bromo-4-(3-oxo-3-(5-(4-
(triflucromethylphenyljthien-2-yf)propyhphenoxy)acetate according to general
procedure £ using 17 equivalents of frifluoroacetic acid.

After 1 hour at room temperature, the reaction mixture is washed with water and
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evaporation residue is purified by silica-gel chromatography. Elution:
cyclohexane/ethyl acetate: gradient 95/5 to 8/2. Silica 40-63pm. 'H NMR
(300MHz, CDCI3, 3 in ppm): 1.45 (s, 9H); 1.57 (s, 6H); 3.19 (m, 4H); 6.79
(d, 1 H, J=8.6Hz); 6.87 (d, 1 H, J=3.7HZz); 7.10 (d, 1 H, J=8.6Hz); 7.27 (d,
1H, 5J=3.7Hz); 7.69 (d, 2H, J=8.5Hz);*7.88 (d, 2H, J=8. 5Hz) Compound

o G 03 o (ioramalIBte I 240 o reccure
e, Q@WW“ ‘(é’sm&@p(t‘ﬂﬁﬁeﬂubwm%@)‘%heﬁy&ﬁu@ﬁg@mxbmbamtw@

R e IR T (B T g 25250 mm)

EE)iIoseoy\I)@naa@bpnﬁpwmham@tmﬂammw%mpammoemdldgsﬂi‘igtenﬁcaﬂ 00.

R R oGl PR oMol 13 A0Hek WA APHatts” SH2)

and Harhedeharormethaseise moreddey evapqraw uaeqmﬂme@ d, 1H,

S vapora on residu urified b
AR N N vt R 7R TR Y
mgg\/(gs;Bp(B\ﬂlﬁmsmla)S in ppm): 1.63 (s, 6H); 3.19 (m, 4H); 6.86 (d,
@:% 7%292@ 1H, J=8.5Hz); 7.13 (d, | H, J=8.5Hz); 7.29 (d, 1H,
7H§9 65 (d, 2H, J=8.5Hz); 7.84 (d, 2H, J=8.5Hz); 11.07 (s, 1
H). Mass (ES-): 513/515 (M-1). M.P.=85C. 86 Compound 39:

-(2,3-dichloro-4-(3-(pyridin-3-ylmeth oxy)-3-(5-(4
éﬂ(ﬂwﬁﬂgeﬂwﬁph&%thlen 2y gp%é/lgenoxy) 2 R APRRR AT RG - (5-(4-

@rdidioereti@tiprEny)thief-Syl)propyl)-phenoxy)-2-methylpropanocate

[]3r O
RE
F 3 N |

o
Tert-buty! 2-(2-bromo-4-(3-ox0-3-(5-{4-(triflucromethyl}phenylthien-2-
yhpropyl)phenoxy)-2-methylpropancate is prepared from  3-(3-bromo-4-
hydroxyphenyl)-1-(5-(4-(triffuoromethyl)phenyl)thien-Z-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/ethyl acetate: 9/1. Silica 40-63um.
'H NMR (300MHz, CDCls, 8 in ppm): 1.46 (s, 9H); 1.58 (s, 8H); 2.98-3.05 (m,
2H), 3.2 (t, 2H, J=7.1Hz); 6.86 (d, 1H, J=8.5Hz); 7.05 (dd, 1H, J=2.1Hz,
J=8.5Hz); 7.38 (d, 1H, J=4.1Hz); 7.44 (¢, 1H, J=2.1Hz); 7.65-7.69 (m, 3H); 7.76
(d, 2H, J=8.2Hz).

Compound _38.  2-(2-bromo-4-(3-oxc-3-(5-{4-(trifluoromethyi)phenylithien-2-
yhpropyhphenoxy)-2-methylpropanoic acid
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O ~1Il .N 2-(2, 3-Dichloro-4-(3-(pyrid
in-3-ylmethoxy)-3-(5-(4-(trifluoromethyl)phenyl)-thien 5
2-yl)propyl)phenoxy)-2-methylpropanoic acid is prepared from
2-(2,3-dichloro-4- (3-hydroxy-3-(5-(4- (tgﬂuoromethyl)phenyl)th
ien-2-yl)propyl)phenoxy)-2- methylpropanoic acid using 8 equivalents of
sodium hydride andg.1 eqyjvalents of 3-(bromomethyl)pyriine
hydrobromide accordin @general procedure H. After stirring for 12 hours
at 70C, the reactg{f@ﬁure i8'iluted with water, 10 acidified with IN
ydyochloricacid solution, and extracted with ethyl acetate. The organic
se-{s caiceritrated under reduced pressure, treated with 2N sodium
hydrOX|de soluflon, and extracted with dichloromethane. After acidification

i REJelEq agidoselution. Ghﬁt%‘ﬁb#ﬁé@ %W&ﬁ%ﬁ@%@bpyl }-phenoxy)-

evaporation under reduced pressure and the evaporation residue

DUHHEY BIPERERIGEAFIdSIT E?Eﬁf@ﬁﬁf@ﬁ}&ﬁﬁ?bﬁﬂngr{z bromo-d- (3 OX0-3-(5-(4-

(Heibloramethansiaashaneh- 2%9!9 95&1@%&&?)@1@%@@!p%ﬁ%8ﬂe according
(300MHz, CDC13, S in ppm): 1.73 (s, 6H); 2.22-2.35 (m, 2H); 2.85-2.97

ten9es19y 2k PIg QRS %%@QHZ)%%‘ﬁi?”iﬁoﬁ”fﬁ@ﬁfm?@@%%7 (m, |

AtdeBS30rike B 1IRd B RE) BP0 e Jdtatlnd, SHe) rehlide iz BlEshed with
7.27-7.36 (m, 20 1H); 7.61-7.64 (m, 3H); 7.68 (d, 2H, J=8.4Hz); 8.06 (bs,

Weigress ihesHhs dichinmaken =) fepsy E%duéwmpﬂam under feduced
piesk(fre 8TTHeOBRARA RS 28idID: 6! Burifdd ChP RikeldObhidhrbtdgraphy
(grergra?iv% II-IF’LC, fichrospher (Merck) RP18 12um 100A, column: 25*250 mm).
Eiution: gradient of water, methanol + 0.1% trifluorcacetic acid: 30/70 to 0/100.
'H NMR (300MHz, CDCls, & in ppm): 1.84 (s, 6H); 3.05 (t, 2H, J=7 8Hz): 3.23 (1,
2H, J=7.6Hz}, 7.01 (d, 1H, J=8.3Hz}; 7.15 (dd, 1H, J=2.1Hz, J=8.3Hz); 7.39 (d,
1H, 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-butyt 2-(2,3-dichloro-4-(3-ox0-3-(5-(4-
(trifluoromethyl)phenyhfur-2-yl)propyl)-phenoxy)-2-methylpropanocate

Cl o)

P

Tert-buty! 2-(2,3-dichloro-4-(3-oxo-3-(5-(4-(trifluoromethylyphenyhfur-2-
yhpropylphenoxy)-2-methyipropancate is prepared from 3-(2,3-dichloro-4-
hydroxyphenyl)-1-(5-(4-(trifiuoromethyl)phenyhfur-2-yl)propan-1-one  and ftert-
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 acetaie. The organic
phase is washed with a saturated solution of ammonium chioride, dried over

magnesium sulfate, filtered and then concentrated under reduced pressure. The
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N N 5 The two enantiomers of compound 39 are separated by
chiral-column semi preparative HPLC Chiralpak(r)AD-H (25020 mm, 5pm,
Chiral Technologies Europe) at room temperature. Elution is carried out
isocratically with n-heptane- ethanol (84z13) mobile phase at a flow rate of
12 ml/min. The enantiomeric purity of each of the two enantiomers thus

' i d lytical HPL C: column Chiralpak(r)AD-H

eg%%@éﬂ(rjnﬁrrfggérﬁ% ;ngeﬁ%ﬁ;%%g% n%ﬁt%ﬁgg”ﬁj_’%)?%{ C; isocratic
Hulton eydtiohbepiaretiyd prabaieolg@ies) $hdbile plassiidowl-aaum.

lmins tio 05 nm. Compoynd 39a; iR = 16.2 min,.ee,= 96% _
B B Eas il ool s B Jotindngr 518, 4
242 @ didh] are846(3zm etsoxid 346; (d=Grifidayomethyd) phidnyh8.6Hz); 7.27 (d, 1H,
hien:2-vl phengxy)-2-methylpropanopic aci O CIIOOH FFIF
‘}G?Z?-éy?,-mc @ro&jﬁ-’éfé‘ﬁay?éﬁsé%ﬁ%ﬁl%gﬁo% yl)phenyl)thien-2-yl)
20 propyl)phenoxy)-2-methylpropanoic acid is prepared from

-(2.3-dichlarg-4-(3:hyd, .roxy-3-(5-(4-(trifl ethyl)phenylth
aL S e R s e
reodiviie hyaloide -2ach 2ty lequpesieteotiiodomethane according to general
procedure H. The e\@porati@n residue is purified by silica-gel

chromatography(elutiors | 25 cyclohexane/ethyl acetate: 9/1. Silica

40-63pm.). The Wate is'dissolved in ethanol in the presence of 2N
bdi hy\ﬂr‘qxid; (20 eq.). After stirring for 16 88 hours, the solvents are
moved bpevaporation under reduced pressure. The evaporation

residue is acid®ied using dilute solution of hydrochloric acid and is then

%ﬁ,@cmm@%ﬁ@qﬁﬁm@ dﬁﬁi@@&%@k@;ﬁ'};@ﬁs@ﬁﬂa@?ﬁgpyi)-phanoxy)-
%,%%nggrrgpsaunoa}ceééidegg p?enparegnfrcoonr':ctee?tmrgu?yl uzrul(ze,g—rgicgicgro~4~(3~oxo~3~(5-
(4-(trifluoromethylphenyl)fur-2-yhpropyl)phenoxy)-2-methylpropanoate according
to general procedure E using 10 equivalents of trifluoroacetic acid.

After stirring for 2 hours at room temperature, 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: dichioromethane/methanot: 9/1. Silica 40-83um.

'H NMR (300MHz, CDCls, § in ppm): 1.63 (s, 6H); 3.19 (m, 4H); 6.86 (d, 1H,
J=3.7Hz); 6.92 (d, 1H, J=8.5Hz); 7.13 (d, 1H, 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 (ES7): §13/615 (M-1).

M.p.= 85°C.
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5 1H NMR (300MHz, CDC13, 8 in ppm): 1.65 (s, 6H); 2.03-2.29 (m, 2H);
2.75-2.97 (m, 2H); 3.34 (s, 3H); 4.38 (dd, 1H, J=5.7Hz J=7.7Hz); 6.95 (d,
1H, J=8.6Hz); 6.99 (d, 1 H, J=3.6Hz); 7.07 (d, 1 H, J=8.6Hz); 7.27 (d, 1 H,
J=3.6Hz); 7.62 (d, 2H, J=8.5H2z); 7.68é§, 2H, J=8.5Hz). Mass (ES'):
564/566 (M+NH4)", 569/571 (M+Na)+, 585/587 (M+K)+. 10 M.p.=

= ompound40a and 46b:5CL C O Q. \VoFa iz ia.
Catf ~n9 39 enantio?né%céé})?%grlr(?{)%ci?%%grr%igéap rgl{gﬁf%ﬂ (54
(Hireonethyeienytipisatd » e phien pakrFADSthseEaNeimacid
5pm, Chiral Technolggies Europe) at room temperature. Elution is carried
out isocraticallyowith'n-hep .. - ethanol (93-7) mobile phase with 0.1 % of
trifluoroacetic acidiadded, at a tflow rate of 16 to 18 ml/min. 20 The
i @ @ puriity of each of the two enantiomers thus obtained is

ecked @Mytical HPLC: column Chiralpak(r)AD-H (25046 mm, 5pm,
Daicel Chemical Industries, Ltd.) at 30C; isocratic elution with
n-heptane-gtanol (93-7) mobile phase with 0.1 % of trifluoroacetic acid
added; flowk\(gﬁe 1 ml/min; UV detection at 292 nm. 25 Compound 40a: tR
=13.4 min, ee = 100% Compound 40b: tR = 18.3 min, ee = 99.4% 89 _
?C@rﬁpgm%@%{&(pyndm~3my!meth0xy)-3~(5-—(4~(tnﬂuoromethyl)phenyi)—thuen-
2yZebopighitientiprethasndrfofnisitusspmetiybpBrsy B2 -2 3-dichloro-4-
2-¥I)propyl henox )‘-2-methylﬁropanoic acid ci0 CloLOH FF S-Y ~
(3-hydroxy-3-(5-(4-(tfiflucromethyl)phenylthien-2-yhpropyl)phenoxy)-2-

methylpropanoic acid using 8 equivalents of sodium hydride and 2.1 equivalents

of 3-(bromomethylpyriine hydrobromide according to general procedure H.

After stirring for 12 hours at 70°C, the reaction mixture is diluted with water,
acidified with 1N hydrochloric acid solution, and extracted with ethyl acetate. The
organic phase is concentrated under reduced pressure, treated with 2N sodium
hydroxide solution, and extracted with dichloromethane. After acidification with
1N citric acid solution, the dichloromethane 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 40-83um.

"H NMR (300MHz, CDCls, § in ppm): 1.73 (s, 8H); 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); 4.59-4.67 (m, 1H); 6.86
(d, 1H, J=7.6Hz), 6.6 (d, 1H, J=3.8Hz);, 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 (ES"): 622/624/623 (M-1).

M.p.= 75-77°C.
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F rO 2-(2, 3-Dichloro-4-(3-ethoxy-3-(5-(4-(trifluoromethyl)phenyl)th
ien-2-yl)propyl) 5 phenoxy)-2-methylpropanoic acid is prepared from
2-(2,3-dichloro-4-(3-hydroxy-

3-(5-(4-(trifluoromethyl)phenyl)thien-2- l}propyl)phenoxy)-2-methy|propan
oic acid using 8 equivalents of sodium hydride and 2.1 equivalents of

i ccording to general procedure H. After stirring for 20 minutes
%%%?%:E%ﬁ:?’ %%ﬁ@l%?)&ture brought back to room 10 temperature,
treated with 2N sodium hydroxide solution, then acidified with 1N
hydrochloric acid solytion agd extracted with ethyl acetate. Theprganic
phase is concentrated gnder rﬁduced pressure angghe evap ration
residue is purified ilic -gg flash chromatography. Elution

=

chiorgméthiane/methanol: 100/0 16,95 lica0-63pm. 15 'H NMR

0 Z, C13, 6 in ppm): 1.24 (t3 7.GHzX1.64 (s, 6H); 2.03-
2.28 (M, 2H):-278-2.99 (m, 2H); 3.37-3.47 (m, 1 HY; 3.53-3.63 (m, 1 H);
4.48 (dd, |);l,;3:5.5Hz, J=7,6Hz); 6.92-6.97 (m,.2H); 7.10 (d, 1H,
J=8.5Hz); Q/E;‘\](d, 1H, J=3.9Hz); 7.27 (d, 1H, =3;‘\8Hz); 7.62 (d, 2H,
J=8.3Hz); 7.69 (d, 2H, J=8.3Hz). Mass (ES-): 559/561 (M-1). 20
Appearance: viscous yellow oil. Compound 42:

Bhi2 Srdi dHarRi G resiohsmpiioRy) 345 parated b¥ chiral-column semi-
(trifluorometh p‘EI)then I).th|en-2®-ylejpropyrlé)ghenoxy)-z-methy ropanoic acid
P RIMOH ga\diprglp@j( AD-H (250720 mm, 5um, Chiral Technologies

Eofdps PN rdmerie MBI karkred ol i RmemyDRRE M iEptane-
ien-2 90 _yhpropyl)phenoxy)-2-methylpropanoic acid is prepared from

ethoneld@htoro-AgBilgrhase at a fiow rate of 12 mi/min.
TR eRA RGPS RIEHY B B2 RO 89X Vbdained is checked

methylpropanoic acid using 8 equivalgnts of sodium hydride and 2.5

Ranaline] Bk orRAIERR HERIREAS Fd g GoTiRn SHiTpldekst shemical
IRd @sHtay, stigingdontBdowsabii GiiiefeastiPhRbR S asHHiesHWIths7.13)
mobile phase; flow rate 1 mi/min; UV detection at 205 nm. -

Compound 39a: tR = 16.2 min, ee = 96%

Compound 39b: tR = 19.3 min, ee = 99.1%

Compound 40: 2-(2,3-dichloro-4-(3-methoxy-3-(5-(4-(triflucromethyhphenyl)-
thien-2-yl)propyliphenoxy)-2-methylpropanoic acid
o

ol
Ci\]/'\./okl)J\OH
2

rF &
F s b
2-(2,3-Dichloro-4-(3-methoxy-3-(5-{4-(trifiuoromethyliphenyhthien-2-yi)-
propyl)phenoxy)-2-methylpropanocic acid is prepared from 2-(2 3-dichioro-4-{3-
hydroxy-3-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)propyl)phenoxy)-2-
methylpropanoic acid using 2.2 eqguivalents of sodium hydride and 2.2
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 oil isolated is dissolved in
ethanol in the presence of 2N sodium hydroxide (20 eq.). Affer stirring for 16
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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. Elution:
dichloromethane/methanol: 100/0 to 9@, Silica 40-63pm. 10 'H NMR
(300MHz, CDCI3, S in ppm): 0.89-0.99"(m, 3H); 1.14-1.28 (m, 4H); 1.55-
1.84 (m, 10H): 2.03-2 27 (m.2H); 2.78-3.01 (m, 2H): 3.14 (dd, 1H,

i e SO et Y, Sy e e ik pressure. he
elrapSiatipd—rESHzE i6.84idBx (asigg iUl $d)utlenloBmidrdciiaBqdddHand is

o] SRt e ST W Sl RTEE B ove

nCagnpsiunad siBfatet-bitepsd-s@d3htichianeeniBaiad-GrEa(4edtitad gressdre.

BRSPS EAR RS DR BB LPAHRD 2 2
(ForaH)(3-64o¢8: (3HE- @isB ometioxp ity Jikientez); 6.95 (d, 1H, J=8.6Hz);

SUPE DDA PRI SEISB P FA 88 TP vz 7.02 o, 21,

1oro
JaRitdiyp ety 1jdl -2 (4<BiBitmomethoxy)phenyl)thien-2-yl)propan- 1-one

s oo B RS WAk At bl Rhiion o

MmmaetteB €hloride 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
Blastponrehdditagrap b Elution: cyclohexane/ethyl acetate: 9/1. Silica
40-63pm. 30 'H NMR, (300MHz, CDCI3, 6 in ppm): 1.44s, 9H), 1.58 (s,
6H); 3.14-3.24 @, 91 441); ! (7)9 (d, 1H, J=8.6Hz); 709 (d, 1, =08H6Hz);
7.25-7.29 (m, 3H);[7.64-7.68 Jth, 3H). Compound 44: ]

W&m (3-&0-3-(5-(4-(triﬁ@_@my)pheny thien-2-
ST ™~ . S
F i

F e s,

The two enantiomers of compound 40 are separated by chiral-column semi-
preparative HPLC Chiraipak®AD-H (25020 mm, 5um, Chiral Technologies
Europe) at room temperature. Elution is carried out isocratically with n-heptane-
ethanol (23-7) mobile phase with 0.1% of trifluoroacetic acid added, at a flow rate
of 16 to 18 ml/min.

The enantiomeric purity of each of the two enantiomers thus obtained is checked
by analytical HPLC: column Chiralpak®AD-H (250*46 mm, 5um, Daicel Chemical
industries, Lid.) at 30°C; isocratic elution with n-heptane-ethanol {93-7) mobile
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: R = 18.3 min, ee = 99.4%



10

15

20

25

5 yl)propyl)phenoxy)-2-methylpropanoic acidao ciO,S"OHF FFO
2-(2, 3-Dichloro-4-(3-0x0-3-(5-(4-(trifluoromethoxy)phenyl)th
ien-2-yl)propyl)- phenoxy)-2-methylpropanoic acid is prepared from
tert-butyl 2-(2,3-dichloro-4-(3- 89
0Xx0-3-(5-(4-(trifluoromethoxy)phenyl)thien-2-yl)propyl)phenoxy)-2 10

Ipropappa oxdi ‘general brocedure, E.usin ival .
i M o Roas St b Bt er
ey mmsyed-byeibyiporsiomaader reduced pressure. The
evaporation residueds purified by silica-gel chromatography. 15 Elution:
cyclohexane/ethyl adetase: 9/1 to 0/100. Silica 40-63pm. 'H NMR
(300MHz, CDCI3, b inppm): 763 (s, 6H); 3.17-3.26 (m, 4H): 6.93 (d, | H,

Eg '@8 (d, 1H, J=8.4Hz); 7.17-7.29 (m, 3H); 7,64-7.68 (m, 3H).
EEQ%S‘- ./5457547 (M-1). M.p.= 135-136C. 20 Compound 45: tert-butyl
2-(2,3-difluorg<4-(3-oxo-3-(5-(4-
(trifluoromethlyl)phenyl)thien-2-yl)-propyl)phenoxy)-2-methylpropanoate F
D &0 KM oF4- (B-2tRbxlestBUtL (trifluoromethyl)phenyi)thien-2-yhpropyl)-
2-(2,3-diflyoro-4-(3-ox0-3-(5-(4-(trifluoromethyl)phen ﬁien;z-
%‘Eﬁ%ﬁ)&ﬁ@ﬁ&?ﬁ?ﬂ?&ﬂ&ﬂpﬁ‘Skﬁ‘aﬁoB&’@ﬁé‘ﬁ‘QﬁR@H &3Ok ok aroxy-
hydraxypieiaybriebyldptidnypametbyphepyl)Biendky))prarsivlpefsancic acid
and tert 92 hut Ibromoisobél,tyrat(?ﬁ cording to general procedure D,

R SRR HEUR, IR Y Iggiof h P RS oRftidrgethane

gHttrding to general procedure H.

After stirring for 20 minutes at 70°C, the reaction mixture brought back to room
temperature, treated with 2N sodium hydroxide solution, then acidified with 1N
hydrochioric 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.

Elution: dichloromethane/methanoi: 100/0 to 95/5. Silica 40-63pm.

'H NMR (300MHz, CDCls, & in ppm): 1.24 (t, 3H, J=7.0Hz); 1.64 (s, 6H); 2.03-
2.28 (m, 2H); 2.78-2.99 (m, 2H); 3.37-3.47 (m, 1H); 3.53-3.63 (m, 1H); 4.48 (dd,
1H, J=58.5Hz, J=7.6Hz);, 6.82-6.97 (m, 2H); 7.10 (d, 1H, J=8.5Hz); 7.25 (d, 1H,
J=3.9Hz); 7.27 (d, 1H, J=3.8Hz); 7.62 (d, 2H, J=8.3Hz); 7.69 (d, 2H, J=8.3Hz).
Mass (ES"): 559/561 (M-1).

Appearance: viscous yellow oil.

Compound 42: 2-(2,3-dichloro-4-(3-(cyclohexylmethoxy)-3-(5-(4-
(triflucromethyl)phenylithien-2-ylypropyhphenoxy)-2-methyipropanoic acid

cl o)
Clo_h 0l
: - OH
\i(\/ o
A

FE R4 [

F
(O

g

2-(2,3-Dichloro-4-(3-(cyclohexylmethoxy)-3-(5-{4-(trifluoromethyl)phenylthien-2-
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30

acid and is then extracted with dichloromethane. The organic phase is
dried over magnesium sulfate, filtered and then concentrated under
reduced pressure. The 5 evaporation residue is purified by silica-gel flash
chromatography. Elution: cyclohexane/ethyl acetate: 92/8. Silica 40-63pm.
'H NMR (300MHz, CDCI3, 6 in ppm): 1.46 (s, 9H); 1.56 (s, 6H); 3.08 (t,

H. J=/.QHz7): 3 =7.0Hz7); 6.7, ~A1H): 6 1H); 7,38 (d
rof VSR E 2 febiiareh i) S Dbl e oo lthbto-a-co
S

. RORA&GE T r?ﬁﬁ\')&f&ﬁ? f sodibny hydride and 2. uivalents
ré_ ﬁ&\(roB- -é-oxo- - '% _fritorome y pﬁeny ien-2-yl propyB i
Cﬁmmmwathmwlpk@xamcaacmqmgrapaeetefaimrtm@mwli-l.
A?ft@r’%ﬂ\‘ﬂng% g‘é %%ﬁ (2(4r gl uprome a'&t@h%WPe'%e-?a-&' ified_with 1N
propyl)phefioxy)-2- methylpropanoate according to general procéduré
meﬁnrgcmsaéqmv&im@ﬁ@ﬁmmmteﬁmhmtbybanmmﬁr@ logenat phase is
e I
shiea cgelgisehiohnesielegispwrified by silica-gel chromatography. Elution:

ichloron: ; ili -63pm. Hz,
e eian Dt TOOL OB SGG SRR,
"R NEIR 36 B0, 109 G5852H Dp B DA (B0 948128k); 7.39-(U28 tn, 4H); 1.55-
=3.8 . 4.68 7. 76 ) = M M I-TQF); . 499 _
T A o o TR B D kB et 5 Boioutta 476 4H2
ieﬁtrbﬁm;%(Z%{dﬁMeThyl-q:@?dﬁb,-%(ﬁ-ﬁx 4.43 (dd, 1H, J=4.9Hz, J=7.8Hz),
§gugrom e DRRenDInIEN-Fry ) RORYIRNS N2 METHBTBRRNOHS7 (¢, 11,
J=3.8Hz); 7.62 (d, 2H, J=8.3Hz); 7.69 (d, 2H, J=8.3Hz).
Mass (ES™): 627/629 (M-1).

Appearance: viscous yellow oil.

Compound 43: tert-butyl 2-(2,3-dichioro-4-(3-ox0-3-(5-(4~
(trifluoromethoxy)phenyl)thien-2-yl)-propyliphenoxy)-2-methylpropanoate
Ci

L0
0 'o7<

Ci
{ ﬁ
Ety g
F O“@/(S)\[/
0

Tert-butyl 2-(2,3-dichloro-4-(3-oxo-3-(5-(4-(trifluoromethoxy)phenyliithien-2-
yhpropyl}-phenoxy}-2-methylpropanocate is prepared from 3-(2, 3-dichloro-4-
hydroxyphenyl}-1-(5-(4-(trifluoromethoxy)phenylithien-2-yl)propan-1-one and

tert-butyl bromoisobutyrate according to general procedure D.

After stirring for 6 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, filtered and then concentrated under reduced
pressure. The evaporation residue is purified by silica-gel flash chromatography.
Elution: cyclohexane/ethyl acetate: 9/1. Silica 40-63um.

"H NMR (300MHz, CDCls, & in ppm). 1.44 (s, 9H); 1.58 (s, 6H), 3.14-3.24 (m,
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0 it F O Tert-butyl 2-(2, 6-d imethyl-4-(3-o0x0-3-(5-(4-(trifl u oromethyl) phe
nyl)th ien-2- yl)propyl)-phenoxy)-2-methylpropanoate is prepared from
3-(4-hydroxy-3,5- 5 , : :
dimethylphenyl)-l-(5-(4-(trif|uoromethygqhenyl)thié.n-z-yl)propan-l-one
according to general procedure D, using 15 equivalents of tert-butyl .

e S Rl R TS Ll o o0

(day3Hit 100C, the solvents are removed by evaporation under 10 reduced
pressure. The evaporation residue is taken up in ethyl acetate and
washed with a saturated solution of ammonium chloride. The evaporation

Cesithari iglpdifict(BySsilichigrl-Aath akvadrdtddrépfiyoEutisthoxy ) phenyl)thien-2-

cetate: to 9/1, Silica 40-63pm. 'H NMR (300MHz,
@é’ggﬁfg&ﬁ%‘eﬁ%@ﬁ%&ég? 1‘0(5,“,g ): 2.20 (s, 6H); 15 2.92-2.97
(m, 2H); 3.15-3.21 (M 2H); 683 (s, 2H); 7.37 (d, 1H, J=3.9Hz); 7.65 (d,
C3=8:8Hz): 7.75 (d, 2H, J=8.4Hz). Compound

1H, J=3.9Hz); 7.69‘?@
thyl-4=(3<0x0-3-(5-(4-(trifluoromethyl)phenyl)thien-2-

é8 -(2,6-dirme

y% yhpheg Xy)42-methylpropanoic acid 0 lugrOH F20F 0
2-(2,6-Dimethyl-45(3-0x0-3-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)propyl)-
fhenox )-2-methylpropanoic acid is prepared from tert-butyl
(@&Wf( 5-0X0-3-(5-(4-(trifluoromethoxy)phenylithien-2-yl)propyl)-

N3 Pr BBt RRIAY iPheRYRbiRiZ YO RFSRY RSN Y22 3-dichioro-4-(3-
methylpropangate according to general procedure E using 10 equivalents
%Oz%@%ﬂé’o%@e@ﬁera%m%%&h%m&'ﬁﬂﬁsvﬁamgﬂiﬁ%ﬂ%h erature,

instsplyeparagEemsusdiny /RYapsiatianjtoder (RduceddrRssiieediRalents of
t?i\ﬁ%%?{r)aatci:%%cr%sé%txje is purified by 94 silica-gel chromatography.

After stirring for 48 hours at room temperature, the solvents are removed by
evaporation under reduced pressure. The evaporation residue is purified by
silica-gel chromatography.

Elution: cyciohexane/ethyl acetate: 9/1 to 0/100. Silica 40-83um.

‘H 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, J=8.4Hz); 7.17-7.29 (m, 3H); 7.64-7.68 (m, 3H).

Mass (ES'): 545/547 (M-1).

M.p.= 135-136°C.

Compound 45; tert-butyl 2-(2,3-difluoro-4-(3-ox0-3-(5-(4-
(trifluoromethyl)phenylithien-2-yl}-propylhphenoxy)-2-methylpropanoate
F o
P AOLA
SRE
87y
F o)
Teri-butyl 2-(2,3-difluoro-4-(3-oxo-3-(5-(4-(triflucromethyl)phenyl)thien-2-

yhpropyl)phenoxy)-2-methyipropancate is prepared from 3-(2,3-diflucro-4-
hydroxyphenyl)-1-(5-(4-(trifluoromethyl)phenylithien-2-yl)propan-1-one and tert-
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Elution: dichloromethane/methanol: 97/3 to 0/100. Silica 40-63pm. 'H
NMR (300MHz, CDCI3, 8 in ppm): 1.51 (s, 6H); 2.22 (s, 6H); 2.96 (t, 2H,
J=7.5Hz); 3.19 (t, 2H, J=7.5Hz); 6.88 (s, 2H); 7.37 (d, 1H, J=3.9Hz);
7.65-7.67 5 (m, 3H); 7.74 (d, 2H, J=8.4H7). Mass (ES-): 489 (M-1). M.p.=
157-158C. Compound 49:

b%ﬂ@ BrQIHBHQBM%?;aé'%‘%éBm@C@' éﬁeﬁé pHogeRey))- 10

enyl)thien-2 -meth y ropanoic acid cio OH FFci'\
P@"tpq:sﬂrr@g{for 4 hours, the mixture is acidified using 1N dilute solution of citric

i et IR éx@a@l%gertWBIBRPo?’oQﬁe(ﬂ\éﬁg'”Pﬁ%r%? E'&%%Qethée@r%d over

yl)propyl)phenoxy)-2-methylpropanoic acid is prepared
rpagneslidhistofatgafitered and then concentrated under reduced pressure. The

S RS RRNGP B A CRYIRhSRE R ety 15

propanoic acid and hydroxylamine hydrochloride accor |ng to general

%M@m@qh@r@m&wm@ﬁim@t%@/n@marﬂﬂ B30 95/5. Silica

4 i H

IO ARy AR GBS MRSt oo 138 o

J=8HR); 3.83 (d, 124, J:‘B?QBH): 7. @g(ﬂ (I, JH?o 9615}3 ™87 {d)2H,.38 (d, 1H,
ti 1H NMR (300MHz,

e T, A T o P A 681 (. 1 1, ot i)

7.03 (d, 1H, J=8.4Hz); 7.43 (d, 1H, J= 42HZ) 7.48 (d, 1H, 25 J=4.2Hz);

Eoﬁquﬁ&' %‘ g%& i aﬁlégyrg'i - 58t Masa R S RIS M hthien-2-

ompoun
e istierea R methryimr)ia 45i¢4-(trifluoromethyl)- 30
phenyl)thien-2-yl)prgpyl)phenoxy)-2-methylpropanoic acid

: i

2-(2,3-Difluoro-4-(3-ox0-3-(5-(4-(trifluoromethyl}phenyhthien-2-yhpropy!}-
phenoxy)-2-methyipropanoic acid is prepared from tert-butyl 2-(2,3-difiuoro-4-(3-
oxo-3-(5-(4-(trifflucromethyl)phenyl)thien-2-yl)propyl)phenoxy)-2-
methylpropanoate according to general procedure E using 15 equivalents of
trifluoroacetic acid.

After stirring for 18 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 13 purified by silica-gel
chromatography.

Elution: dichioromethane/methanol: 9/1. Silica 40-63um.

"H NMR (300MHz, CDCls, § in ppm): 1.59 (s, 6H); 3.11 (t, 2H, J=7.6Hz): 3.25 (4,
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): 499 (M+1)}, 516 (M+NH4"), 521 (M+Na").

M.p.= 165-166°C.

Compound 47: teri-butyl 2-(2 8-dimethyi-4-(3-0x0-3-(5-(4-




10

15

20

25

95 COCINO)OH FF"FSNO 2-(2,3-Dichloro-4
[(3-(methoxyimino)-3-(5-(4-(trifluoromethyl)phenyl)thien-2-
yl)propyl)phenoxy)-2-methylpropanoic acid is prepared from
2-(2,3-dichloro-4-(3- oxo-3-(5-(4-(triflu g methyl)phenyl)th ien-2-yl)
propyl) phenoxy)-2- methyl 5 propanoic acid and O-methylhydroxylamine

rochlor, cord ral dure |. E
R B AR ey vrsmageate
NMR (300MHz, MeQD, 8|erpm 1.58 (s, 6H); 2.91-3.17 (m, 4H); 3.96 (s,
103H)691(d1|, : Z{ll(d 1 H, J=8.4Hz); 7.12 (d, 1 H,
JE3.9H7); ( ~J=3.9Hz): 7.61 (d, 2H, J=8.4Hz); 7.67 (d, 2H,
.@ y@igrr,zonformatron 'H NMR (300MHz, MeQOD, 8 in ppm): 1.64
ts, 6H); 2.95-3115 (m, 4H); 4.07 (s, 3H); 694(d 1 H, J=8.4Hz); 7.05 (d, 1
H, J= 84Hz) 7.36 (d, 1H, J=4.2Hz); 7.51 (d, 15 1H, J=4.2Hz); 7.64 (d, 2H,
Ty 7.76 (REHEHsty- ‘Me?sgrEé X%@et!re‘blewrryetwlkphenyl)thfen -2-

ﬂ@\ﬁ?k&!)dz%ew bnoate is prepared from 3-(4-hydrox -3.5-
2 (4-bromo henyl?trr}ﬁ'gr% )-3- oxoprngFl)) -2,3- 20 -y y

2-(4-
caréﬁrérapﬁﬁ@rram (O-{fhelfriflipe Srbendliyen-syirgran-tnsutyl
A Brifne-(fobreeaptenylidvenwy) S-oxearmpyN=2. 3e%uzvaients of tert-butyl

dichlorophenoxy)-2-methylpropanoate is prepared from

iR ANy e salRRRO RS- a%amﬁ@mmt?paﬁdﬁ@ﬁa portions
RBARAAERG{S paneraborasesre Reatsins 4 equivalents of tert-butyl

After stirring for 4 days at 100°C, the solvents are removed by evaporation under

reduced pressure. The evaporation residue is taken up in ethyl acetate and
washed with a saturated solution of ammonium chioride. The evaporation
residue is purified by silica-gel flash chromatography.

Elution: cyclohexane/ethy! acetate: 95/5 to 9/1. Silica 40-63um.

"H NMR (300MHz, CDCls, § in ppm): 1.41 (s, OH); 1.51 (s, 8H); 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=3.9Hz); 7.67 (d, 2H, J=8.4Hz); 7.75 (d, 2H, J=8 4Hz).

Compound 48: 2-(2,6-dimethyl-4-(3-ox0-3-(5-(4-(irifluoromethyhphenyl)thien-2-
yl)propy!)phenoxy)—Z—methyipropanoic acid

OY&OH

Ff'QQ

F

2~(2,6-[)rmethyl~4~(3~oxo~3~(5-(4~(trifiuoromethy!)pheny!)thien-2—yl)propy|)~
phenoxy)-2-methyipropanoic acid is prepared from tert-butyl -(2,6-dimethyi-4-(3-
oxo-3-(5-{4-(triftuoromethyl)phenyl)thien-2-ylypropyl)phenoxy)-2-
methylpropanocate according to general procedure E using 10 equivalents of
trifluoroacetic 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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bromoisobutyrate and 5 equivalents of potassium carbonate. 96 After
stirring for 16 hours at 80C, the mixture is diluted with a saturated solution
of ammonium chloride and is extracted with ethyl acetate. The organic
phase is dried over magnesium sulfatg, filtered and then concentrated
under reduced pressure. The evaporation residue is purified by silica-gel
£ r Elution: cyclohexane/ethyl acetate: 95/5. Silica
Siﬁgé]m%m%@%é@lm CDCI3, 6 in ppm): 1.44 (s, 9H); 1.58 (s, 6H);
Butiziz. 28 heroppitene/ (dethand=876811; 7 0¥ dbilica 48 Rmm); 7.28 (d,
1 . e H,.J=9 " , J5%1 Hz); 4.64
%ﬂ'ﬁﬂﬁm%zciénﬂ&%hg :;:é'phﬁ. 10 (g 8y 155D He) 64 4be (1 oH,
2482 o 4+Brimpidhem) - B3 3oy piyBiF 2(8- dieh oreB. OHz); 7.65-7.67
h -2:methylpr jc.acida0 CIOOH BrSO
@(%t%—%ﬁﬁ%p‘%ﬁ%ﬁﬁen-2-y|)-3-oxopropy|)-2,
Nadis oo KE8ok)12- methylpropanoic acid is prepared from tert-butyl
I\i-é%(:?Té.?_-ﬁ;’-é,);@mophenyl)thien 15
-y1)-3-0xopropyl)-2,3-dichlorophenoxy)-2-methylpropanoate according to
general procedure E using 38 equivalents of trifluoroacetic acid. After

irri 1 hqur atr. uge are r
e remiet L IR R RIS SR e R promethy)
hersilidaieriZerhareanghrasmna0- Engshy gksperaiteasithe/methanol: 97/3
to 0/100. Silica 40-63pm. 14 NMR (300MHz, MeOD, 6 in ppm): 1.58 (s,
6H); 3.11-3.19 ( ;@.\%i‘%o (m, 2H); 6.93 (d, 1H, J=8.7Hz); 7.21 (d,

'(q} 1H, J=4.1 Hz); 7.61 (d, 2H, J=8.7Hz); 7.66 (d, 2H,

, J=4.1 Hz). Mass (ES'): 539/541/542/543 (M-1). 25
. Compound 53: tert-buty!l
2-(2,3-dichloroM¥e(3-(5-(4-(methylthio)phenyl)thien-2-yl)-

2 B N e D ) G- Y IRIORAROBS, rifiuoromethylyphenyl)thien-2-

yhpropylphenoxy)-2-methylpropanoic acid is prepared from 2-(2,3-dichloro-4-(3-

oxo-3-(5-(4-(triffluoromethyl)phenylthien-2-yl) propyl)phenoxy}-2-methyl
propanocic acid and hydroxylamine hydrochloride according to general procedure
L

Elution: dichloromethane/methanol: 88/2 to 95/5. Silica 40-63um.

Main conformation:

'H NMR (300MHz, MeOD, & in ppm): 1.39 (s, 8H); 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=3.9Hz}, 7.28 {d, 1H, J=3.9Hz),
7.57 (d, 2H, J=8.4Hz); 7.69 (d, 2H, J=8.4Hz).

Minor conformation:

'H NMR (300MHz, MeOD, § in ppm): 1.47 (s, 8H); 2.82-3.01 (m, 4H); 6.81 (d,
1H, J=8.4Hz); 7.03 (d, 1H, J=8.4Hz); 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-dichloro-4-(3-(methoxyimino)-3-(5-(4-(triflucromethyl)-
phenyhthien-2-yhpropylphenoxy)-2-methylpropanocic acid
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97 CIOCI OO s Tert-butyl 2-(2,
3-dichloro-4-(3-(5-(4-(methylthio)phenyl)thien-2-yl)-3-oxopropyl)-
phenoxy)-2-methylpropanoate is prepared from 3-(2,3-dichloro-4-
hydroxyphenyl)-1-(5-(4-(methylthio)phenyl)thien-2-yl)propan-1-one
dissolved in 5 tetrahydrofuran, according to general procedure D. After
stirring for 20 hours at 70C, the mixture is diluted with a saturated solution
of ammonium chjoride and extracted with ethyl acetate. The organic
phase is dried over m gni;esiE?ﬁ‘l sulfate, filtered and then concentrated
W dp esgure. The evaporation residue is purified by silica-gel
g S rométbgfaphy. 10 Elution: cyclohexane/ethyl acetate: 9/1. Silica
40-63pm. 'H NNMR (300MHz, CDC13, S in ppm): 1.44 (s, 9H); 1.59 (s, 6H);
2.52 (s, 3H); 3.16-3.23 (m, 4H); 6.95 (d, 1H, J=8.5Hz); 7.21 (d, 1H,

LN N O TR A RIS TE

Wii2cdliciiennxi(3(Erédh(inetindtivg muinyd) thiepe2ed)ifonxa@-~(2, 3-dichioro-4-(3-

ropyl )-2-methylpropaneic acid.a 0 Cl OOH 110 2-(2.3-D ich
S e R e e e
[Zropetiyitp ragid nanc alidrisihrdipedenkiiamid g 23 distitoade (3dde(didd to general
;SF%%%‘&"trhi )phenyl)thien-2-yl)-3-oxopropyl)phenoxy)-2-methylpropanoate
accordLljn% 0 general procedure E using 10 equivalents of trifluoroacetic
fakitionA ttexhétiroimg floa &/ ineting @b ir &2 tStijper dQH@3 fine. reaction mixture

I{ﬁ’ washed with water and then the dichloromethane is removed by
ain co ormatgm. . . ) e
evaporation under reduced pressure. The evaporation residue is purified

1y BlOR-GEOCRBHChroviedlOgraphypiviion sigslobeinethanedmetianciH9/13.96 (s,
Slcadn ot HAMROPIHE GROIS GIRPR: 1S SR 724
1H, J=3.9Hz); 7.61 (d, 2H, J=8.4Hz); 7.67 (d, 2H, J=8.4Hz).

Minor conformation:

'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 (ES™): 558/560 (M-1).

M.p.= 68-69°C.

Compound_51.; tert-butyl 2-(4-(3-(5-(4-bromophenyljthien-2-yl}-3-oxopropyl}-2,3-
dichioro-phenoxy)-2-methylpropanoate
of 0

Cl 0. A
ﬁ “of
N /h/
Bf@{’}
O
Teri-butyl 2-(4~(3-(5-(4-bromophenyhthien-2-yl}-3-oxopropy!)-2,3-
dichlorophenoxy)-2-methyipropanoate IS prepared from 1-(5-(4~

bromophenyhithien-2-yl}-3-(2,3-dichloro-4-hydroxyphenyl)propan-1-one
according to general procedure D, using 4 equivalents of teri-butyl

bromoisobutyrate and 5 equivalents of potassium carbonate.
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98 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, 1 H, J=4.1 Hz). Mass (ES-): 507/508
(M-1). M.p.=171-172C. 5 Compound 55:
2-(2,3-dichloro-4-(3-isopropoxy-3-(5-(4z(trifluoromethyl)-
phenyl)thien-2-yl)propyl)phenoxy)-2-methylpropanoic acid ci lo' F F ClI

\OH.. S F -:~J\=7"V~v] -5 - . - . .
A oS R dee F S M dlReih  sugpied soluton
of propyhphne ig)idenastth yip oo agithisfirdpacethfeonhe organic phase is

(2, 3-dichloro-4-(3- roxy=3-(a-(4-(triflugr th nth.ien-2:-yl)
it e R R e
tpdsdee afiticl caivatints s BUR G pibEdiEy sdicadiel tasfeneramatography.

O S e AR cOtion, anl

‘ekiNdR d Y0ty GDERLeS FhpmryanidpHas®id)cansBntsa@d uriép-3.25 (m,

u [ re, ; tign  residye. s, purifi ilica-gel flash
ot B o kel a2 B 8 Sl 26:43pin 49 (@
i MR FBOORIb (€ REI3S-60in ppmY.. 84924 (di B HI=#=BtRt]z); 1.59 (s, 6H);

2.12- 20 2.23 (m, 2H); 2.76-2.97 (m, 2H); 4.91-4.95 (m, 1H); 5.09 (sep,

1H, J=6.3); 6.78 (d, 1H, J=8.6Hz); 6.98 (d, | H, J=3.7Hz); 7.02 (d, | H,

Qe 6bimid7.22: (B -(4H(3IE3(ZHuehrcdhéhyDHhidn& 6z} -3x@® (ohAH2, 3-dichioro-
=8.6Hz)..Mass (ES): 557/559.(M+1), 592/594 (NH4)', 597/599 (M+Na)".

S G R R e ey

2-(2,3-dichloro-4-(3-ox0-345-phenylthien-2- yl)propyl) phe n oxy)-2-methyl

p ropa n oate C s Py
o (\@/
BrQ S)W/I
O

2-(4-(3-(5-(4-Bromophenylithien-2-yl)-3-oxopropyl)-2, 3-dichiorophenoxy)-2-

methylpropanoic acid is preparad from teri-butyl 2-(4-(3~(5-(4-bromophenyhthien-
2-yh)-3-oxopropyl)-2, 3-dichlorophanoxy)-2-methylpropanocate according to
general procedure E using 38 equivalents of trifluoroacetic acid.

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.

Elution: dichloromethane/methanol: 97/3 1o 0/100. Silica 40-63um.

'H NMR (300MHz, MeOD, & in ppm): 1.58 (s, 8H); 3.11-3.18 (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, 1H, J=4 1Hz);
7.81(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-(methyithio)phenylthien-2-yl}-
3-oxopropyl-phenoxy)-2-methylpropanocate
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cio r--S'Y 099 Tert-butyl 2-(2,3-d ich
loro-4-(3-ox0-3-(5-phenylthien-2-yl)propyl)phenoxy)-2- methylpropanoate
is prepared from 3-(2,3-dichloro-4-hydroxyphenyl)-1-(5-
phenylthien-2-yl)propan-I-one dissolve@&in tetrahydrofuran, according to
general procedure D. 5 After stirring for 12 hours at 80C, the mixture is

diluted with a saturdted so@! tion  of ammonium chloride and extracted with

ethyl acetate. organie’p is concentrated under reduced

pre re./'llh@ e -ation residue is washed with cyclohexane. 'H NMR

@Q@Z{ CI3, 6 in ppm): 1.44 (s, 9H); 1.57 (s, 6H); 3.11-3.25 (m, 10

4H);6.79 (d, 14H, J=8.4Hz); 7.09 (d, 1H, J=8.4Hz); 7.31 (d, 1H, J=3.9Hz);

7.34- 7.44 (m, 3H); .7.63-7.66ém 3H). Compound 57: .

TR bk Sré243GiEEre-As (Srien (At et idRkBHRiSG 221 )- 3-0x0propyl)-
atpsonansisyasid it Rl- ILRQH s daBaddd, 3-(2,3-dichloro-4-

@DichloﬁroA- 3-0@313%-phen Ithien-2-ygprgopylépheno‘;((;/gtz ( . © oro'

MR BB RN -Seitf i PREpUIBIPIRIAREIIBIGR 1<-y)propan-1-one  dissolved in

t%tfaI%@Fém@éﬂjda&%&?ﬂﬁrii@generai procedure D. _
henylthien-2-yl)propyl)phenoxy)-2-methylpropanoate according to _

éfé%%ﬂrrméea reNelisiRy 19 SqunaIBHE BRI dirsac aitaRigatiaiad solution

Stigenisida NOussiat ranm ésmpsaiuiatihersrainapixturRiswRsiebhase is

with water and then the dichloromethane is removed by evaporation under

Je8dceySIrdBaaResRIMRIgISoNItEree DRG, B ppPRcanEsiad eder reduced

PrdSsard8 AL 4Vhp6rafdel rebibul-& Pdatiet 18 @iidddgdrBail Dhioratdgraphy.

1H, J=4.2Hz); 7.35-7.46 ?m, 3H); 257.61-7.67 (m SH%.

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

"H NMR (300MHz, CDCls, & in ppm): 1.44 (s, 9H); 1.59 (s, BH); 2.52 (s, 3H);

3.16-3.23 (m, 4H); 8.95 (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); 7.86 (d, 1H, J=4.1Hz).

Compound 54: 2-(2,3-dichloro-4-(3-(5-(4-(methylthio)phenyl)thien-2-yl}-3-oxo-
propyl)phenoxy)-2-methylpropanoic acid

Ci Q
Ch A 04 g
JJ
o N
ST sy
O

2-(2,3-Dichloro-4-(3-(5-(4-(methylthio)phenyl)thien-2-yi)-3-oxopropyl)-phenoxy)-
2-methyipropanoic  acid is prepared from  2-(2,3-dichloro-4-(3-(5-(4-
{methylthio)phenylthien-2-yl)-3-oxopropyliphenoxy)-2-methylpropanoate
according to general procedure £ using 10 equivalents of trifluoroacetic 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: dichioromethane/methanol: 9/1. Silica 40-63pm.

'"H NMR (300MHz, CDCls, & in ppm): 1.63 (s, 6H); 2.53 (s, 3H); 3.18-3.25 (m,
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Mass (ES"): 461/463 (M-1). M.p.=179-180C. Compound 58: tert-butyl
2-methyl-2-(2-methyl-4-(3-ox0-3-(5-(4- 30
(trifluoromethyl)phenyl)thien-2-yl)propyl)phenoxy) propanoate 100 0 ~F~
0'< F_}1,1S 0 Tert-butyl 2-methyl-2-(2®methyl-4-(3-o0x0-3-(5- (4 (trifl

ey B SR b 1o VT o 0 (S5 757 (@
lved hydrof di
iﬁé?ﬁ%%}ﬁ%“ et st for 12 hours ot 70C, the mixture s
ith a olution of ammonium chloride and extracted with
Methy azetake The organic phase is concentrated under reduced

pressure. The evaporation residue is purified by silica-gel flash
chromatography. 10 Elution: cyclohexane/ethyl acetate: 8/2. Silica

G‘Eﬁfﬁﬁmﬁd H NMP& (300MH2, @Bi@tlﬁoﬁﬂn p@nsb;ﬂrdtﬁo@ K- U ErifRiBethyl)-
3H);, 2 329 679 (d, 1H, J=8.4Hz);
% P YHRTORY %gﬁ %3{@(%‘1 RS 7.66-7.72 (m,
3H) 775 (d 2H, J=8. 4:Hz) ! Compound 59:
2~ 3e{5-(4-(trifluoromethyl)phenyl)-
'y)propan0|c acid OH FF~S FO

ethyl 4 (3-0x0-3-(5-(4-(trifl uo romethyl) phenyl)th ie
n- 2 -yl)- prop )phenoxy)propanmc acid is prepared from tert-butyl

t m
ekt @é@@ o R SRe Rl MR B S da R B s 2
ybropagbateenoxy)-2-methylpropanocic acid is prepared from 2-(2,3-dichloro-4-(3-
hydroxy-3-(5-(4-(trifluoromethylphenyhthien-2-ylpropyliphenoxy)-2-

methylpropanoic acid using 5 equivalents of sodium hydride and 4 equivalents of
2-bromopropane according' to general procedure H.

After stirring for 12 hours at 70°C, the reaction mixiure is diluted with water,
acidified with 0.5N hydrochioric acid solution, and exiracted with ethy! acetate.
The organic phase is concenirated under reduced pressure. The evaporation
residue is purified by silica-ge! flash chromatography.

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

"H NMR (300MHz, CDClg, & 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); 6.78
(d, 1H, J=8.6Hz}; 6.98 (d, 1H, J=3.7Hz); 7.02 (d, 1H, J=8.6Hz); 7.24'(d, TH,
J=3.7Hz), 7.61 (d, 2H, J=8.6Hz); 7.66(d, 2H, J=8.6Hz).

Mass (ES™): 557/558 (M+1), 592/594 (NH,)", 597/599 (M+Na)".

M.p.= 88-90°C.

Compound 586: tert-buty! 2-(2,3-dichloro-4-{3-oxo-3-(5-phenyithien-2-
yhpropyl)phenoxy)-2-methyipropanoate

C‘\/\/OYKOX

A
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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 dicai!??romethane is removed by
evaporation under reduced pressure. The evaporation residue is purified

AR R S SRR
nﬂ‘tl)yﬁb&g)%nabte J#B.Zkﬂi’épar&i (t,felrh j%@r@-hlﬁﬁ@r&4&ﬁdﬂ®8,réh§hy[)—1-(5—

.98-7.01 (m, 1H); 7.08 (s, 1 H); 7.39 (d, 1 H, J=4.0OH2z); 7.67-7.70 (m,

PR R -SSR SR i A ST P bageneral
pfenraghagnd 60:

-(2,3-dichlqgro-4:(3-hydroxy-3:-(4-(4-(trifluoromethyl nyl)- 5 .
AR SR o hEHER SO o SR B SRR a2t esrgluton
of idatin@n(@r8-Phidhiter cafd hrdcted with ethyl acetate. The organic phase is
cé%%ﬁ;z%%&ﬁ%%ﬁ{%%%@ E:%EECE Y g%:%%égl ﬁ%)ﬁeélt)ibn residue is washed with
ce{diegiridoro-4-(3-oxo-3-(4-

(41 ) thien-2-yl | )-2-meth i

M TR e atelnd € Wi Sk St bk L1325 (m,
4@@@."2;@ '(Sé fozri,c;g&a('uzrgambze (ro@,xg %a%eg'ibi% F?;.(@Dz(@ill/,; Hfé%%@ﬁzﬁ; 7.34-
in ppm): ,.6H); -2.22 (m, 2H); 3.01-2. m, 2H); 4.99 (t, 1H,
73%%?@?451,;%2 23(&%@,@% 3tiz): 7.07 (d, 1 H, J=8.6Hz); 7.29 (d, 1H,
J=1.2Hz); 7.45 (d, 1H, J:1.2I-!z); 7.61-7.67 (m, 4H). _15 Compound 61:
BRI N b IR LS ErST R B s propyphenosy)-2

methylpropanoic acid

Cl

Y
Y

2-(2,3-Dichioro-4-(3-oxo-3-(5-phenvithien-2-yhpropyl)phenoxy)-2-
methylpropanoic acid is prepared from tert-butyl 2-(2, 3-dichliorc-4-(3-0x6-3-{5~
phenyithien-2-yl)propyl)phenoxy)-2-methylpropanocate according to general
procedure E using 12 equivalents of trifluorocacetic 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.

'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); 7.35-7.48 (m, 3H),
7.61-7.67 {m, 3H).

Mass (ES"): 461/463 (M-1).

M.p.= 179-180°C.

Compound 58: tert-butyl 2-methyl-2-(2-methyl-4-(3-0x0-3-(5-(4-
(trifluoromethyl)phenyhthien-2-ylipropylhphenoxy) propanocate
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2-(4-(3-(Benzyloxy)-3-(4-(4-(trifluoromethyl)phenyl)thien-2-yl)propyl)-2,3-
20 dichlorophenoxy)-2-methylpropanoic acid is prepared from
2-(2,3-dichloro-4-(3- 100
hydroxy-3-(4-(4-(trifluoromethyl)phenyl)thien-2-yl)propyl)phenoxy)-2-
methylpropanoic acid sira)g; 2 gﬂ%livalents of sodium hydride and 2.2

Guj Mf benz pmitde &ccording to general procedure H. The

va tioR Tegidueis |ssolved in ethanol in the presence of 2N sodium
102 hydroxidé>(20 eq.). After stirring for 16 hours, the solvents are

TEFBURA Dy RYARGIION wasey edaCs LIS e G RUARAFH B ey thien-2-

residue is acidified using diluté solution of hg rochloric acid and Is then

YORGRRYSACRRA QMY BFORAERREHR IS TRIERAHRMIEBRhse(fs dyigstrermethylphenyl)-
1magResiieirteniisres Araiten-pirtaseaigda nder reducsted in

pressure. The evaporation residue is purified by _silica-gel

teRASiate tash RASRIGHNG L) dBREIAINARERYIEEdPAte 7/3 then

Ahehleremethanemesianat Phtc SHEaAGRPR dILMNNMRiBUOM%ated solution
CDCI3, 6 i ppr%l 62 (s, 6H): 2.08-2.18 (m. 1H); 2.21-2.29 10 (m, 1 H):

SR L] r '5%9@99@@0@9)“@2&@@3& Acetafe. 7HS; ofganicaEnase is

dimcéhitie?0 (A adi el el ickOréd. inl, v of-48s103é (. flikied by
7.51 (d, 1H, J=1.2Hz): 7.67-7.70 (m, 4H). Mass ES) 621/623 (M-1).

Sﬂ}lfﬁlﬁgbﬂ%b CTS‘J@@%EH ¥62:

@t@@%dé léfaf@e&e(ﬁé%ﬂ‘f kel iipcametad)phenyl)-thien-

I)K)/{op )phenoxy)-2- methylpropan0|c acidFO FOOH F
{ OMHz, CDCls, & in ppm}): 145 (s, 9H); 1.55 (s, 6H); 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): 7.86-7.72 (m, 3H): 7.75 (d, 2H, J=8.4Hz).

Compound 59: 2-methyi-2-(2-methyl-4-(3-0x0-3-(5-(4-(trifluoromethyl)phenyl)-
thien-2-ylypropyl)phenoxy)propanoic acid

O
ol
et ST Ty \

i L

2-Methyl-2-(2-methyl-4-(3-0x0-3-(5-(4-(trifftuoromethyl)phenylithien-2-yl)-
propyl)phenoxy)propancic acid is prepared from terf-butyl 2-methyi-2-(2-methyl-
4-(3-ox0-3-(5-(4-(trifluoromethyl)phenyhthien-2-yl)propyl)phenoxy)  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 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, & in ppm): 1.60 (s, 8H): 2.24 (s, 3H); 3.02 (t, 2H,
J=8.2Hz); 3.21 (t, 2H, J=8.2Hz); 6.79 (d, 1H, J=8.4Hz); 6.88-7.01 (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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2-(2,3-Difluoro-4-(3-hydroxy-3-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)prop
yD)- 20 phenoxy)-2-methylpropanoic acid is prepared from
2-(2,3-difluoro-4-(3-ox0-3-(5 101
(4-(trifluoromethyl)phenyl)thien-2-yl)propyl)phenoxy)-2-methylpropanoic
Maih @EBQrding (general procedure G. The evaporation residue is used
I%as |s1§§ 1 L ng out the next stage. 'H NMR (300MHz, CDC13, 6 in

6 (s, 6H); 2.14-2.23 (m, 2H); 2.74-2.87 25 (m, 2H); 4.95 (t, 1 H,
J=7.4Hz); 679(m 2H); 6.99 (d, 1 H, J=3.8Hz); 7.25 (d, 1 H, J=3.7Hz);

%@w?é ?4 ?*?ﬁ&?oméﬂ%ﬂ% %@%Eﬁ&tﬂm@m&mv'mhenyl)

threpyd )y BrolifilimiopnioenpRyr2dndtglmiopanacicacid 103 FO F OOH F -

ggFO6

-- 3- (Benz;d;pxy) 3et5-(4-(trifluoromethyl)phenyl)thien-2-yl)propyl)-2, 3-
02 propanoic acid is prepared from

2-(4-(3- (beny 8- (5-(4- (trlfluoromethyl)phenyl)thlen -2- yl)propyl)-2,

sodiutn Aydride and 2.2 equivalents of benzyl bromlde according to

general §tdcedure H. The evaporation residue is purified by silica-gel

zmzoznatogr@'@haf (euuiy@moquswxqmwewraeewtp;r%ymm@ 2-ylypropyl)-

O 63 oil isolated is dissolved in noI [ nce
RO e TS R SeP BT ARG dor P RTa ETh O LI o ro-3-(4-
(ml(mmm‘bmemmmaﬂ)ﬂméeriqd}medwﬁﬁwwﬂlﬂan&ﬁapwﬁim010 acid
residue |s\%)0|d|f|ed sin d|| tes ofh droc loric awg&nd is the

ASHAERE IR i ?g&H TR eI e ' Tor
aiadwegjmmr@xﬂaagmaporatlon re5|due is purified by silica-gel

hramat

QMR 2, cDC, 5 in ppm): 1.64 (s, BH): 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): 7.61-7.67 (m, 4H).

Compound 61: 2-(4-(3-(benzyloxy)-3-(4-(4-(triflucromethylphenylithien-2-
yhpropyl)-2,3-dichlorophenoxy)-2-methyipropanoic acid

F. C
A)LOH

(]

}5?

2-(4-(3-(Benzyloxy)-3-(4-(4-(trifluoromethyl)phenylthien-2-ylpropyl)-2,3-
dichlorophenoxy)-2-methylpropanoic acid is prepared from 2-(2,3-dichloro-4-(3-
hydroxy-3-(4-(4-{trifluoromethyl)phenyiithien-2-yhpropyl)phenoxy}-2-
methylpropanoic acid using 2.2 eguivalents 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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15 Elution: cyclohexane/ethyl acetate 7/3 then dichloromethane/methanol:

9/1. Silica 40-63pm. 'H NMR (300MHz, CDCI3, 8 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); 4.58 (m,

2H); 6.77 (m, 2H); 6.98 (d, 1H, J=3.5H#)27.30 (m, 6H); 7.63 (d, 2H,

J=8.5Hz); 7.70 (d, 2H, J=8.5Hz). 20 Mass (ES"): 589 (M-1). Appearance:
hyidooxideil20oempuAdiad stividgutidr 16 hours, the solvenis are removed by

)ééé%y ﬂ;g;ﬁ%s?y) %}Hgg%poéa&gg,%lr)@ hﬁ%)«%pgﬁ? r?sidue is acidified using
cﬁMﬂa(SeMmB 3- wmakdwmahyll)amaeayﬂbmnewﬁqqurwm)djohtoromethane.
Pﬁ%ﬂgfg%ﬁ%]%% 'S reeﬁr%{ 3% ? droawPheny ert%é ('l‘:ﬁ(t%'red and then

pheny thien: propan one and
@heentoifethnowter a[edmmgntegenmrarfm@cedam@rlat:mﬂte'iesmnagimpmaﬁed by

%&g éhgﬁg%g%g Jg oved by evaporation under reduced 5 pressure.

aporatlon r eyls taken up in ethyl acetate. The organic phase
duliashecyolithexsatirdiod sstetale of Amtheniudiatiodesibase/owethanol: 9/1.

@ﬂ%ngélg%ﬁylfate filtered and then concentrated under reduced
pressure. The evaporation residue is used "as is" for carrying out the next
1s{;'t!at@léllFi(ijiii?ﬁﬁfxﬂt:rtmrﬁillﬁ'Bls, & in ppm): 1.62 (s, 6H); 2.08-2.18 {m, 1H); 2.21-2.20

h,en‘-?)(yoﬁfa%é“ %{gwog‘gﬁh ']ﬁg‘flﬂg'éﬂ')e”&éﬂ WP 9RYi=11 7H2): 4.62-4.65

(34(4)3%3 @>@‘91-’\‘i(54("4 (ﬁn%ﬁftnheﬂfﬂﬂ)mﬁ,eﬁsﬂtl))w:&MZW)TpM%me BH); 7.51 (d,
y):b.,u ared from tert-buty

AU risl A 4(tr| iy ﬁﬂhyl)phenyl)thien-

Mass (ES): 621/623 (M-1).

M.p.= 58-59°C.

Compound 62: 2-(2,3-difluoro-4-(3-hydroxy-3-(5-(4-(trifluoromethyl)phenyl}-thien-
2-ylypropyliphenoxy)-2-methyipropanoic acid
o

2-(2,3-Difluoro-4-(3-hydroxy-3-(5-(4-(trifluoromethylyphenyhthien-2-yl)propyl)-
phenoxy}-2-methyipropanoic acid is prepared from 2-(2,3-difluoro-4-(3-oxo-3-(5-
(4-(triflucromethyl)phenylthien-2-yhpropyl)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 63: 2-{4-{3-(benzyloxy)-3-(5-(4-(triflucromethyl)phenyhthien-2-yi)-
oropyl)-2,3-difluorophenoxy)-2-methylpropanoic acid
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15 2-yl)propyl)phenoxy)butanoate 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 evapordi®n under reduced pressure. The
evaporation residue is purified by silica-gel 20 chromatography
(preparatlve HPLC IR:hrosp Ber (Merck) RP18 12pm 100A, column:

' (300|\/|HZ, CDCI3, 8 in ppm): 1.10 (t, 3H, J=7.3H2z);
H); 253.03 (t, 2H, J=7.5Hz); 3.18-3.24 (m, 2H); 4.61 (t,
1H, J=6. OHz){6.86 (d, 2H, J=8.8Hz); 7.18 (d, 2H, J=8.8Hz); 7.38 (d, | H,
J=3.8Hz); 7@%{.69 (m, 3H); 7.76 (d, 2H, J=8.5Hz). Mass (ES'): 461
(M+1). M.p 6-117C. 30 105 Compound 66: tert-butyl

R e ometvipnenvitien-2oyioronyi 3
dﬁtwmmm@ymmmm@@md 8- (B¢patet dopomatd)3p(benzyloxy)-3-
ge%%YLF@@Eﬁ%@?ﬁﬁfﬁ%@ﬁ?&ﬁ%@ﬁ%@ﬂﬁ% ISREEPARRE ) o
mawmqul)pm@amr@e%ad ecreintatiemys broimeisdbumyrdtgdride and 2.2
e@ﬂ%ﬁ%’é X evapo}?g QF&&?Q§@ ggﬁ:ﬁ-% &t g&%@ ;};ﬁo@%[ﬁ‘etp{e solventis

move tion under r ssure evaporatlon
Tesideeagaedemupanaidusy| @cenam’eﬂameb@rgatﬁma»g@lpmemmawmluﬂm

Iter@g ga %Qfﬂ}f%g{ﬁg"@ dler rggzé? ?K%rg]ralgﬂﬁa?w&‘d@é&ved in

concentrate un essure
ethanol in the presence of 2N sodium hydroxnde (20 eq.). After stirring for 16

hours, the soivents 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.

Elution: cyclohexane/ethyl acetate 7/3 then dichloromethane/methanol: 9/1.
Silica 40-83um.

'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); 7.63 (d, 2H, J=8.5Hz); 7.70 (d, 2H, J=8.5Hz).

Mass (ES"): 589 (M-1).

Appearance: viscous oil.

Compound 84; tert-butyl 2-(4-(3-oxo-3-{5-(4-(trifluoromethyl)phenyl)thien-2-
ylpropyliphencxy)-butanocate

Tert-butyl 2-{4-(3-ox0-3-(5-{4-(trifluoromethyl)phenyhthien-2-yl)propyi)-
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evaporation residue is used "as is" for carrying out the next stage.

Compound 67:

2-(4-(3-0x0-3-(5-(4-(trifluoromethyl)phenyi)thien-2-yl)propyl)- 15
phenoxy)-2-methylpropanoic acid 0 OthaF FF-F~J Sy 0O
2-(4-(3-Ox0-3-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)propyl)phenoxy)-2
pReHuApIopRReistacid issprepaieh diem tertiesityl  3-(4-hydroxyphenyl)-1-(5-(4-
2;methyl-2-(4-(3-oxo-3%§-(4-

(iR hpReRVRIRR-2-Y)BreRSNpHeRExgT SBarIAM 4REMIRGYipnoate
AR aRNegabiesetsIrerbdesinee 10 equivalents of trifluoroacetic acid. After

stirring. for 12 hours at room teﬁn;r&erature, the reaction mixture is washed

AT RIS the PEE S EfoRNERHIR < SENRYFAVRY BYARABERRiBRIf & uced

pRddcrd Pressweaddrayapeaton Rsigieds gprieedyisticatael. The organic

chromatography (preparative HPLC, lichrospher (Merck) RP18 12pm

PIRSR, 19sa5i0fthWERsh FAtH 2GS R Wil Shi BT MAEHThEMGHEP, dried over

rﬁa?é%é@) 'riunﬁ)@ﬂg@&g: gedegeacgﬁa m@ﬁgl@&;cﬂghzﬂw&g) ( (gg@gwéd%&@@)r@g?%%re. The
m): 1.57 (s, ; 3.06 (t, 2H, J=7.9Hz); 3.23 (t, 1 H, J=6.7Hz); 6.

%\%@‘P—iﬁ‘ﬂ%&ﬁ‘%‘%ﬁ?.fs“&é%ﬁ%%%ﬁ?ﬁfﬁw(aﬁm? 31X 51395 7.66-7.69

(m, 3H); 7.75 (d, 2H, J=8.2Hz). Mass (ES"): 463 (M+1). M.P.= 154-155C.
Compouynd 68: teri-byty . .

CorRBUEK o 6o s (MR RSB S & TPy

phyenagebtednsic/aid Tert-butyl 2-m eth y I-2-(4-(3-0x0-3-(5-(4-(t rif lu o

romethyl)phenyl)thien-2 - 10 yl)propyl)phenoxy)-propanoate is
prepared from 3-(4-h dr@yf%ggyl)-l-(&m-

2-(4~(3-Ox0-3-(5-(4-(trifluoromethyl)phenylithien-2-yi)propyliphenoxy)-butanoic
acid is prepared from tert-butyl 2-(4-(3-ox0-3-(5-{4-(triflucromethylphenylthien-
2-yhpropyhphenoxy)butanoate according to general procedure E using 10
equivalents of trifiuoroacetic 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 s purified by silica-gel
chromatiography (preparative HPLC, lichrospher (Merck) RP18 12um 100A,
column: 25250 mm).

Elution: gradient of water, methanol + 0.1% trifluorcacetic acid: 30/70 to 0/100.
Elution: dichloromethane/methanol: 9/1. Silica 40-63um.

'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 (t, 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™): 461 (M+1).

M.p.= 116-117°C.
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(trifluoromethyl)phenyl)thien-2-yl)propan-1-one and tert-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 wadfé&d with a saturated 15 solution

of ammonium chloride, dried over magnesium sulfate, filtered and then

] 88duced predstrdUtHe evaporalisnaiésiddd4spuokied-(5-(4-

ate: 85/15. 'H

ﬁ‘ﬁh@t%%"c%&ﬁ‘ R G Sy

3.18-3.23 20 (m, 2H); 4571& ); 6.85 (d, 2H J=8.5Hz); 7.17 (d, 2H,

J=8.5Hz); 7.39 (d, + 7.65-7.69 (m, 3H); 7.76 (d, 2H,

31:8 )- fpo
X0 (trlfluoromethyl)phenyl)thlen -2-yl)propyl)-

ph"enoxy)acetlc cd0O FFV/s-Y 25F0

4+(3 trif thy,
TR R T M R R R
@wéﬁé&wmﬁdﬁo@t@(tnﬂu@romﬁ@dh&b@nyl)tﬂ@mﬂ 1% (4- hydroxypheny;) 1-(5-(4-

(ﬁgfﬂﬁgi%ﬁ w)cﬂ te a%:}({)i&) %ﬁ g{?ﬁr}%%dﬂ?{di%edur glfjlfébgﬂ]msobutyrate

éeamarm@g&)eereapmm& is washed with water and then the

hl t ti 5 reduced

& A Shat oS RGBS [EER AP L PR BETALRD. B eclucee
phebdonemathane/asshation: %&:@é§&4&i&3@mplm Wﬁl (30eMdtdz, The organic
DCI3, 5in ppm): 3.03-3.08 2H 9-3.2 466
RBSRIS HESERGRIR 7P TSR0 e i, of Ao B Eas degd over

rhaghesi(m thﬁat'é.7ﬁlt(£feafbnh=815l'ﬂzjothﬂ>@$ﬁr£@i)uAaér(Mdﬂl):edi/lmés,sure. The

182- . ,
e\?aporsa %n residue is used "as is" for carrying out the next stage.

Compound 67:. 2-(4-(3-oxo0-3-(5-(4-(triffluoromethyl)phenylthien-2-ylpropyl}-
phenoxy)-2-methylpropanoic acid
0

K
Q\O\‘AOH

s

2-(4-(3-Oxo-3-(5-(4-(influoromethylphenylthien-2-yl)propylphenoxy)-2-
methylpropanocic acid is prepared from tert-butyl 2-methyi-2-(4-(3-0x0-3-(5-(4-
(triftuoromethyl)phenylithien-2-ylypropyliphenoxy)propancate 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).

Efution: gradient of water, methanol + 0.1% trifluoroacetic acid: 30/70 to 0/100.

"H NMR (300MHz, CDCls, 8 in ppm): 1.57 (s, 6H); 3.06 (1, 2H, J=7.9Hz); 3.23 (t,
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Compound 70: 2-(4-(3-(benzyloxy)-3-(5-(4-(trifiuoromethyl)phenyl)thien-2-

15 yl)propyl)-2-fluorophenoxy)butanoic acid FO OOH FFS F6
2-(4-(3-(Benzyloxy)-3-(5-(4-(trifluoromethyl)p henyl)th

ien-2-yl)propyl)-2-fluoro- phenoxy)butamngg acid is prepared from
2-(2-fluoro-4-(3-hydroxy-3-(5-(4-

AtiflyemmesyypBenydthian-23¥3oseny!) phegoxy)batanqisgsid AsimgB 1(d, 1H,
20 equivalents_of sodium hydride and 2.1 ea%uwalents of benzyl bromide

J5écdFihy” 1% AbroBed{rePHo TR elZibérafion residue is purified by

iica@ed ghumpatggraphy (elution: cyclohexane/ethyl acetate: 95/5 to 8/2.
ilica 40-63pm.). The oil isolated is dissolved in ethanol in the presence

PR iR hydroxide (20 eq.). After 25 stirring for 18 hours, the
solvents are removed by evaporation under reduced pressure. The

evaporation residue is acidified dilute solution of hydrochloric acid
OB o BB nctiet WMo e o TUEHR GRELRY ey thien-2-
yneeptistesthurgestediteed pressure. The evaporation residue is purified

by 108 silica-gel chromato/gphy (preparative HPLC, lichrospher (Merck)

RP18 12pm 100A, cqlumn: /QSO mm). Elution: gradient of water,
methanol +0.1% trffludroacetié acid: 28172 to 10/90. 'H NMR (300MHz,
CbC pm); 113 (t, 3H, J=7.3Hz); 2.01-2.11 (m, 3H); 52.23-2.34

F(} 2 (M, 2H): 4.32 (d, | H, J=11.7Hz): 4.52 (dd, | H,
JZ5.6Hz, J= 76|az) 4.59-4.63 (M, 2H); 6.79-6.92 (m, 3H); 6.97 (d, 1H,

Pare:Bhigl 7.26-7.27 %”ﬁﬂé‘tbf\%i iA(Z?»?&&né o)y tﬁﬁdgrcﬁh&ﬂyﬁ ! thten 2-

770 (d,"2H, J=8.5Hz). Mas ): 573 (M+1). 10 Appearance: Visc
p@pmm@mm~propanoate is prepared from 3-(4- hydroxyphenyl) -(5-(4-

f%grgf?gwg? § MWW?}&%J%&HH"‘? éﬂ@et@flwh%}@%ﬁﬁ bromoacetate

prop meth anoic aci
accordmg to gerzera! 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
concenfrated under reduced pressure. The evaporation residue is purified by
silica-gel chromatography.

Elution: cylohexane/ethy! acetate: 85/15.

'H NMR (300MHz, CDCls, & in ppm): 1.49 (s, 9H); 3.01-3.06 (m, 2H); 3.18-3.23
(m, 2H); 4.50 (s, 2H); 8.85 (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 _ 89:  2-(4-(3-ox0-3~(5-{4-(trifluoromethyl)phenylthien-2-y)propyi)-

phenoxy)acetic acid

2-(4-(3-Ox0-3-(5-(4-(trifluoromethyl)phenyhthien-2-ylipropyl)phenoxy)acetic  acid
is prepared from tert-butyl 2-(4-{3-ox0-3-(5-(4-(triflucromethyl)phenyhthien-2-
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a0 CIOIOH F/ F\/0OFOH 15
2-(2,3-Dichloro-4-(3-hydroxy-3-(5-(4-(trifluoromethyl)phenyl)fur-2-yl)propyl

)- phenoxy)-2-methylpropanoic acid is prepared from
2-(2,3-dichioro-4-(3-o0xo-3-(5- 107
(4-(trifluoromethyl)phenyl)fur-2-yl)propyl)phenoxy)-2-methylpropanoic acid
yigrerlingHerasassskpsecedigeotiidie fYaRpaticd resideedardsed "agdfng 10
for carrying out the next stage. 20 Compound 72:

o513 IefiLR BT AL R ARSI $ 9% 5 (4- (trifluoromethyl)pheny ) fur-2-
Atierapiyhipg eaexy)- RBoueihmnenaneinpeiaictd) GERQALIdn WRikfund s Washed

2-(2, 3-Dichloro-4-(3-methoxy-3-(5-(4-(trifluoromethyl)phenyl)fu .

151 WigiEhy 699)-%‘%@?@%‘?3?%&%&%\6@%9%&%?@rat’0“ under
réddoddlichipsesdr3-hyrhieXyevaporation  residue is  purified by  silica-gel
C}éf?[‘%é trifluoromethyl)phenyl)fur-2-yl)propyl)phenoxy)-2-methylpropanoic

a‘L’p.li‘yequivalents of sodium hydride and 2.1 equivalents of

@a&%nemani@rfm%eg@ﬁcfmmﬁlar%ﬂwal @nqs*@hd@t@lwﬂ he evaporation

residue is_purifie silica-gel chromatography (elution:

R, RO A2k O PSR 0 baR T i BdBa@A(m. 2H) 466
@isspivergn (athanolirptbeprepencel opN saglisiny hydraxide {Pe). Mg 7 66-
stirring for 18_5_hours, the solvents are removed by evaporation under

1R 680 $reséurE. (¥neHevESorhifon residue is acidified using dilute

mglygi@ggﬁ) hydmgliletic acid and is then extracted with ethyl acetate. The

organic phase is concentrated under reduced pressure.
M.p.= 182-183°C.

Compound 70: 2-(4-(3-(benzyloxy)-3-(5-(4-(trifluoromethyliphenylthien-2-
yl)propyl}-2-fluorophenoxy)butanoic acid
0

2-{4-(3-(Benzyloxy)-3-(5-(4-(trifluoromethyl)jphenyl)thien-2-yl)propyl}-2-fluoro-
phenoxy)butanoic acid is prepared from 2-(2-fluoro-4-(3-hydroxy-3-(5-(4-
(trifluoromethyl)phenyhthien-2-yhpropyl)phenoxy)butanoic  acid  using 2.1
equivalents of sodium hydride and 2.1 equivalents of benzyl bromide according
to genera!l procedure H.

The evaporation residue i purified by silica-gel chromatography (elution:
cyclohexane/ethyl 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 extracted with dichloromethane. The organic phase

is concentrated under reduced pressure. The evaporation residue is purified by
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'H NMR (300MHz, CDCI3, S in ppm): 1.63 (s, 6H); 2.11-2.32 (m, 2H);
2.75-2.97 10 (m, 2H); 3.34 (s, 3H); 4.25 (dd, 1H, J=5.8Hz J=7.6Hz); 6.42

(d, 1H, J=3.4Hz); 6.73 (d, 1H, J=3.4Hz); 6.93 (d, | H, J=8.5Hz); 7.05 (d, |

H, J=8.5Hz); 7.62 (d, 2H, J=8.3Hz); 744®(d, 2H, J=8.3Hz). Mass (ES-):
529/531 (M-1). Appearance: viscous oil. 15 Compound 73:
smdd-«g&}W@mﬁ:ﬁﬁa%ﬁr(ﬁnepmmwlmﬁe&l)ﬁbmyla;pwm»'bk )y RP18 12um

B Py T oo SR R S ool + 01%

trﬁidmbghé(é@kjeﬁexw fomérBglpropanoic acid is prepared from

d(&ﬁ%ﬁ)&ﬁ@ )télgh-&pg‘))prz)p@)&’le%w) . %%hy?ppop%nglc(m 3H).

28@312@pqrﬂlngm e prceduweis. bR qmamﬂatmregidmp ig 68e(dd, 1H,

BB SRR g Rt ot BANEOONIL CROTSIN 1 v

7(@6J7|‘i?)7 6(84 ($HRHY B8R B | (rh ISR HZ)BZ .28, (RH HJ=B=8T1iz)77761(d, 2H,
Z%F?J =8.6Hz); 7.66 (d, 2H, J=8.6Hz). Compound 74:
E% -)methoxy 3-(5-(4- (trlfluoromethyl)phenyl)th|en -2-yl)propyl)-
MRl methyiteaay)r2-methylpropanoic acid 110 0 OOH F O
2- #ﬁ;és Methoxy-3- U%S H$4 (trifluoromethyl)phenyl)thien-2-yl)propyl)-2, 6-

RASReNREAS-Rlkthylpropanoic acid is prepared from
2-(4-(3-hydroxy-3-(5-

e B S R v

yhpropyl)phenoxy)-2- methylpropanoac acid

Ci 0

2-(2,3-Dichloro-4-(3-hydroxy-3-(5-(4-(frifluoromethyhphenyl)fur-2-yl)propyl)-

phenoxy)-2-methylpropanoic acid is prepared from 2-(2,3-dichloro-4-(3-oxo-3-(5-
(4-(trifluoromethyl)phenylyfur-2-yljpropyljphenoxy}-2-methylpropanoic 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-(trifluoromethyl}phenyhfur-2-
yhpropyhphenoxy)-2-methylpropanoic acid
Cl 0

o O or
%@«@\,»ﬁ

O

2-(2,3-Dichioro-4-(3-methoxy-3-(5-(4-(trifluoromethylphenyl)fur-2-yl)propyl)-
phenoxy)-2-methylpropanoic acid is prepared from 2-(2,3-dichloro-4-(3-hydroxy-
3-(5-(4-(trifluoromethylphenylfur-2-ylpropyl)phenoxy)-2-methylpropanoic  acid

using 2.1 equivalents of sodium hydride and 2.1 equivalents of iodomethane
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equivalents of iodomethane according to general procedure H. The
evaporation residue is purified by silica-gel chromatography (elution:
cyclohexane/ethyl acetate: 9/1. Silica 40-63pm.). The oil isolated is
dissolved in ethanol in the presence of @M sodium hydroxide (5 eq.). After
stirring for 18 10 hours, the solvents are removed by evaporation under
akedirdady poegsheeallbe c@dapertltion residue is acidified using dilute

M e

ciaMtihdidzn e, dhtatpm)/ 1. 43lics 65 3.81h-R.064nillikhlatetli’ @8sblved in
); 2.48-2. 68 2H H J=6.7H 6.8

e HE PiEseRE g, 3R sout ifogs ToiaS kel Shflug ror 18

hodf (dhahsol=8tgHre Massed pbadddbrabidd) ubde(vedVaydSdessure. The

e&?@%%]gﬁ) 6%:1 r Uréc.elgx\%scégﬁ (gluszl;g)gcé] [npeogggu%gﬁ eép ﬂydrochloric acid and is

il uex ooty pite nptithieac2 tplepropyl) pheaocicy pRasethy |pmpeerdedéed  under
s G%ﬁo Cl Q_F3C 50 Ethyl

df)crﬁ%%ri *(3-0x0-3-(5-(3-(trifluoromethyl)phenyl)thien-2-yl)propyl)-
125?{]1&1@@&&&[@%@%@@%%&5@:@ prepares Bt 2.11-2.32 (m, 2H); 2.75-2.97

B B o S o by BET5. 5B SR B 47 Und Hund 3 4H0)

mm@ mbuﬁwauagcmmg tmg,emesa&uazqs:e’ommq@ T 1)Adt6HsY 2 (d, 2H,
u ified with citric acid solution and extracted
Mrﬁkﬁﬁ%ﬂ% %\éj ég%l?if phase is washed with a saturated solution
MBasyRSNIUER SHHBMdRI-dlied over magnesium sulfate, filtered and then
concentrated under re?uced pressure. The evaporation residue is purified

ARPBAL ¥ ri¥tography.

Compound 73: 2-(4-(3-hydroxy-3-(5-{4-(trifluoromethyl)phenylthien-2-yl}-propyl)-
2 6-dimethylphenoxy)-2-methylpropanoic acid

Wt J( %OH

2-(4-(3~Hydroxy~3n(5- 4-(triffucromethyl)phenyhthien-2-yl)propyl)-2,6-dimethyi-
phenoxy)-2-methylpropanoic acid is prepared from 2-(2,6-dimethyl-4-(3-ox0-3-(5-
(4-(trifluoromethyliphenyhthien-2-yhpropyl)phenoxy)-2-methylpropanoic acid

according to general procedure G. The evaporation residue is used "as is" for
carrying out the next stage.

'H NMR (300MHz, CDCIs, & in ppm): 1.51 (s, 6H); 2.07-2.28 (m, 8H); 2.56-2.76
{m, 2H); 4.90-4.95 (m, 1H); 6.84 (s, 2H); 68.97 (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-(irifluoromethyl)phenyhthien-2-yl)propyl)-
2 6-dimethylphenoxy)-2-methylpropanoic acid
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Elution: cylohexane/ethyl acetate: 100/0 to 8/2. 'H NMR (300MHz, CDCI3,
8 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=8.4Hz); 7.11 (d, 1H, J=8.4Hz); 7.38 (d, 1H,
J=3.9Hz); 7.56 (m, 1H); 7.63 (d, 1H, J=B.@Hz); 7.68 (d, 10 1 H, J=3.9Hz);
7.82 (d, 1 H, J=7.6Hz); 7.88 (s, 1 H). Compound 76:
2-(2,3-dichloro-4-(3-gxo0-3-(%>(3-(trifluoromethyl)phenyl)thien-2-
yl)propyl)phenoxy)-2- . ©panoicacid C0O C10off F3C 0 15

1:(2 ichloro-4- =3-(5-(3-(trifluoromethyl)phenyl)thien-2-yl)propyl)-
(:pheké =2-methylpropanoic acid is prepared from ethyl

2%2, ‘dlchlorog-%(-y?; o0xo0- 3-(5-(3-(triflu o romethyl )p henyl)th ien-2-yl) p

ropy) )p henoxy)-2-methyl p ropan oate according to general procedure F
memgaamaqum&mﬁs(éf(zmleommmimm&ayaprmﬁ -P&hours
re. & e eactlon mlxtur IS concentr ted r.feduce
regtgm el 1' 'ung%g HUtE SoREST ’of ﬁ;)%"%%ﬁ oric %JC%U%(L (3 ocoxy 3

(éx(ﬂnaﬂmedmm&’t@bbh&nm)ﬁtl‘hané Tharopgﬁﬂk@ﬂdaseﬁsyﬁﬂwﬂow} -2-
FIBROB St 1 sTe end e SEREtoq UGBl (RIURde and 21

pres € évaporation S|due ispuri |ed y silica-ge

eﬂumam@grabbﬂcmﬁeﬂmadwﬂmr@memvaU%H Silica

R AN OIS CRIf PP 9 AR on

cyeelaxatidjethgtacetaey, 91&7 Biie): 20683dm1) HT be 20HE 8P itoBd/ved in

é%%@_(dmh o%? é%éeﬁ g(?rox;f@gp §%§Wﬁﬁ%mmg§hyw After stirring for 18

reangl) thiensRivintsrepg| sieavexly o2 -methghatiopanbass ©duretopresam:. The
é\fa%_rlatéon residue is acidified using dilute solution of hydrochloric acid and is

then extracted with ethyl acetate. The organic phase is concentrated under
reduced pressure.

*H NMR (300MHz, MeOD, & in ppm): 1.43 (s, 8H); 1.81-2.08 (m, 1H); 2.11-2.23
(m, 7H); 2.48-2.68 (m, 2H); 3.28 (s, 3H); 4.37 (t, 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+NH4"), 530 (M+Na"), 545 (M+K™).

Appearance: viscous oil.

Compound 75: ethyl 2~(2,3-dichloro-4-(3-0xc-3-(5-(3-
(triﬂuoromethyl)phenyl)thien—2-yi)—propy!)phenoxy)-Z—methyiprOpanoate

Sofher

“

Ethyl 2—(2,3~d1chiorou4-(3~oxo~3u(5~(3-(trifiuoromethyl)phenyE)thien~2—yl)propy!)-
phenoxy}-2-methylpropanocate is prepared from 3-(2,3-dichloro-4-hydroxy-
phenyl)-1-(5-(3-(trifluoromethyl)phenylithien-2-ybpropan-1-one and ethyl bromo-
isobutyrate according to general procedure D.
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30

Ethyl 2-(2, 3-dichloro-4-(3-hyd roxy-3-(5-(3-(trifluoromethyl)phenyl)thien-2-
yl)propyl)-phenoxy)-2-methylpropanoate is prepared from ethyl
2-(2,3-dichloro-4 5
(3-0x0-3-(5-(3-(trifluoromethyl)phenyl)thien-2-yl)propyl)phenoxy)-2-
methyipropanoate according to general procedure G. The evaporation
ARSIINGIMASRR 125 iRl SAEYIRBAM e daximiadsint| T80 ion and
CDCI3, S ih ppm): 1.28 (t, 3H, J=7.IHz); 1.62 (s, 6H); 2.14- 2.22 (m, 2H);
exisactes zﬂgwyh acelatoHTher arpania obasel is yashed)with @maturated

é@lu%ﬂé}m ‘bf%@f'ﬁ'ﬁbﬂ?dprp SfidrideI BiakiDvel: Qﬁé&méé"u&r%@f’é@ 7!%448’ and then
J=3.5Hz); 7.47-7.55 (m, 2H); 7.75 (d, 1 H, J=7.1 Hz); 7.82 (s,

@aﬁﬁjgmgdmugﬁweduced préssure. The evaporation resadue as punﬂed by

itArdichlRyRrdd {gﬁpoxy -3-(5-(3-(trifluoromethyl)phenyl)
thien-2-yl)propyl)phenoxy)-2-methylpropanoate Cloao Vlo® F3cl, IS

Rlgtian:mrighexensigthyl acetate: 100/0'to 8/2.
ighlRert  GHORLERO Y SR B-(WipRrpmethyiphenyithien2: 1 61 (s, 6H); 3.18-

yl)propyl) phenoxy)-2-methylpropanoate is prepared from ethyl
224 drdicKidio-4-25 (g, 2H, J=7.0Hz); 8.77 (d TH, J= 84Hz)' 7.11 (d, 1H,

S3 Ay S5 B~ luaromatlyyipben Wthf MiRheneelid: 7 68 (

methylpropanoate using 1.1 eq uwalents of sodium hyéiglde and 1.1
Hduilatethz o’ &3&60%;%@%@@0@% @ Jéheral procedure H. After
stirring for 1 hour at room temperature, the reaction mixture is hydrolyzed
and extracted with ethyl acetate. The organic phase is concentrated under

ire &ifd} $hdi eaperatisrorssithie-(S i wyeinBrfsnyhthien-2-
gﬁﬁnp gfethyl acetate: 9/1. Silica
4%5%3}?%&9{4%M %g.(‘l) CDCI3, S%m ppm): 1.28 (t, 3H, J=7.1Hz);
1.61 (s, 6H); 2((3)2- ¥23 (mOZH) 2.71-2.94 (m, 2H); 4.25 (q, 2H, J=7.IHz);
gz(ssH)4 *' @HlH)673(dIHJ85Hz)696(dIH
= 01 (e

2- (2 3- dlchlor4 (3 hydroxy 3 -(5- (4 (trlfluoromethoxy)phenyl)
2-(2,3-Dichloro-4-(3-oxo-3-(5-(3-(trifluoromethyl)phenyhthien-2-yljpropyl)-
phenoxy)-2-methylpropanoic acid is prepared from ethyl 2-(2,3-dichloro-4-(3-oxo-
3~(5-{3-(triflucromethylphenylithien-2-yhpropyl)phenoxy)-2-methylpropancate
according to general procedure F using 10 eguivalents of 2N sodium hydroxide
solution.

After 16 hours at room temperature, the reaction mixture is concentrated under
reduced pressure, acidified using dilute solution of hydrochloric acid then
extracted with dichloromethane. The organic phase is dried over magnesium
sulfate, filtered and then concentrated under reduced pressure. The evaporation
residue s purified by silica-gel chromatography.

Elution: dichloromethane/methano!: 9/1. Silica 40-63um.

'H NMR (300MHz, CDCls, & in ppm): 1.84 (s, 6H); 3.18-3.28 (m, 4H): 6.95 (d,
1H, J=8.4Hz); 7.19 (d, 1H, J=8.4Hz); 7.37 (d, 1H, 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-dichloro-4-(3-hydroxy-3-(5-(3-
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5 thien-2-yl)propyl)phenoxy)-2-methylpropanoic acid C o C OOH FFO S
OH 2-(2, 3-Dichloro-4-(3-hydroxy-3-(5-(4-(trifluoromethoxy)phenyl)th
ien-2-yi)- propyl)phenoxy)-2-methylpropanoic acid is prepared from
2-(2,3-dichloro-4-(3- oxo-3-(5-(4-(trifl ug yemethoxy)p henyl )th ien-2-yl)
propyl) phenoxy)-2 10 methylpropanoic acid according to general

(RGBILITRy DR ARRAIONY ESHF BTG tn A BFBRASAE

next stage. Compound
2-(2,3- dlchloroc4 (Sqn% oxy-3-(5-(4-(trifluoromethoxy)phenyl)-
gqten -2- yI)propy) oxy)- /\ethylpropanoic acidCo COOH FFO 15

3 J- hoxy-3-(5-(4-(trifluoromethoxy)phenyl)thien-2-yl)-

propyl)phenoxy)-2-methylpropanoic acid is prepared from

T ony-2. (o G GG A S BRIy tien-2-
ﬁﬂgﬂbmm%riﬁimiﬁr&?mm$ﬁmdmmchéé@qléﬁlm&@ﬂoroll—
o e B R P R S e RS SR

eyettofiprapeietiyl acesedn®id. g:‘ahmaQQ}ﬁﬁmm)reTGe ﬁﬂese{mﬁdr@on residue is

dlssqo]ved in etké%rt)oll in theg%esen f2N sodium hydroxide (6 eq.). After
S%I‘I‘In or 1 hourr¥ A Sntg)élrg féifoved by evaporation under

hadum pReSNIF, TS5, @/ap@f@mn Texddge mmdulemmﬁlmgazlwge 8H): 2.14-

%%%rf e SRt e et fncan pTELe e 1§45 (e J=6 4H)
KéH2 HC D<H B N DJ@@)Cdl 66 (3=8rHiH2)99-2R (MR BEL6172- 9724 (d, 1H,

1,245 B TR o 8 YA 011 6

Compound 78: ethyl 2-(2,3-dichioro-4-(3-methoxy-3-(5-(3-(trifluoromethyl)phenyl)
thien-2-ylipropyl)phenoxy)-2-methyipropanoate
cl 0

o o] O O\H\O/\
Das
0

Ethyl 2-(2,3-dichloro-4-(3-methoxy-3-(5-(3-(trifluoromethyl)phenyhthien-2-
yhpropyl}-phenoxy)-2-methyipropanoate is prepared from ethyl 2-(2,3-dichloro-4-

(3-hydroxy-3-{5-(3-(triflucromethyl)phenylithien-2-ylpropyl)phenoxy)-2-
methyipropanoate using 1.1 equivalents of sodium hydride and 1.1 equivalents
of iodomethane according to general procedure H.

After stirring for 1 hour at room temperature, the reaction mixture is hydrolyzed
and exiracted with ethyl acetate. The organic phase is concenfrated 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, & in ppm): 1.28 (t, 3H, J=7.1Hz); 1.61 (s, 6H); 2.02-
2.23 (m, 2H); 2.71-2.94 (m, 2H); 4.25 (q, 2H, J=7.1Hz); 3.32 (s, 3H); 4.32-4.36
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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). 5 Appearance: viscous oil. Example 5: In
vitro evaluation of the PPAR-activating properties of the compounds
according to the invention - Method | 1 inciple The activation of the
PPARs was evaluated in vitro on a line of monkey kidney fibroblasts

) suring;tt sgigtopal agtivi ' nstituteds =i ..
D i o D G tratichpion o yaasy i 5He)
A7 l{gant bl ronTafBof. Ble(variids PRARS. The dompldahds&let® 151).

tested at doses between 10-5 and 100pM on the chimeras Gal4-PPARa,
y or 8, and the corresponding EC50 values were determined. Protocol

Gxunpetinde 20T he €DSHiaiunson(s diydins-fdm thétatooasihesiephenyl)-
|vateel) W] ith 10% (v/v) of fetal calf
t@%rﬂr%%&%@%ﬁ@%ﬂm ZG@%@?@%@K and 2 mM of

L-glutamine (Gibc§ iS'?/, K). The cells were incubated at 37C in a
' [

qinmg CO2. 25 Description of the plasmids
& plasmids Gal4(RE)_TkpGL3, pGai4-hPPARa,

Iiteratre (Rs,ed,E_; et al., 1999). The constructs pGal4-hPPARa,

i4-hPPAR d i4-hPPARG btained by cloning DN
R o Bt E e ROt H e SETMAMZDr S0 e
mumayphan@w}rgqaemwp?waidjaéﬁwar&@@% ffbthezl@ailﬁ;rjchio;lo-zi»-(B—
vector,  Tra ction The COS-7 ¢ in syspension were transfected wit
F e SRR P R RO Bt S RE AL RIS HUSL S ratio
robiiiRropthepresencesotdiinfetéd cpdissrinmprbbediais \Wererseedagioration

96.well plates (4x104 cells/well) and.then incubated at 37C for 24 hours.
R it S et SO BB N IaRs sar ot a7C U

serum-free medium. At the end of the experiment, the cells 5 were lysed
A0S S P TIa e AT AR AR Rt SIS e BUGR & e oxy)phenyD-

thien-2-yhypropyhphenoxy)-2-methylpropanoic acid

Cl 0
Ci O%DH
B ®
F 4
FO O S \
Pe!

2-(2,3-Dichloro-4-(3-methoxy-3-(5-(4-(trifluoromethoxy)phenyl)thien-2-yl)-
propyljphenoxy)-2-methylpropanoic acid is prepared from 2-(2,3-dichioro-4-(3-
hydroxy-3-(5-(4-(trifluoromethoxy)phenylthien-2-yl)propylphenoxy)-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 oil isolated is dissoived 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 ditute solution of hydrochioric acid and is
then extracted with ethyl acetate. The organic phase is concentrated under

reduced pressure.
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HTS (Perkin Elmer) following the supplier's recommendations. Results
Unexpectedly, the inventors demonstrated a significant, dose-dependent
10 increase in luciferase activity in the cells transfected with the
pGal4-hPPAR plasmids and treated wit the compounds according to the
invention. The experimental data are summarized in Table 1 below, which

'shRWRhe dohez ntsasyres forgach RRBR4seas™ agwelbagihe). 2.72-2.97

maX|mum |‘T%%rcente:\[TgBe response attained by each conégé)ound relatlve to
{

(fhe #Eforénte (Bhehblidriéadld for. Y5®RPRRA G&SidhiRzdme érpPARY,7.08 (m
"H)d FWRE1916 [ PR S).obhe measigbeeviies difeidepanding)on

he compound tested, and more or less selectlwty with respect to the

N@ﬁ%rﬁ% ot PEXRBRAN AL observed among the compounds of the

ARpealgR:20 ikgJtairiompounds 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,

R '@alhp%ﬁ% WHP@J’(F&RABF’Q% WHEQ\?Q&R Sloper

Ay~

105 0.003 13 20 0. 977 58 0.49 1ND 15 460 163 32 5.66 88 0.253 17 5
0.228 27 0.19 0 ND 19 47 0.001 27 0.18 E85 0.015 21 50 0.017 63 0.08
RyiwaPiEs 481 0.000 49 0.40 95 0.016 116 27 47 1.314 30 1 2.82 77 0,589

NP the PBRARDIGs evaluated in vitro on a line of monkey kidney

fibroblasts (COS-7) by measuring the ftranscriptional 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-PPARq, v or 8,

and the corresponding EC50 values were determined.

Protocol

Cell culture

The COS-7 cells were obtained from the ATCC and were cuifivated in DMEM
medium supplemented with 10% (v/v) of fetal calf serum, 100 U/ml of penicillin
(Gibco, Paisley, UK) and 2 mM of L-glutamine (Gibce, Paisley, UK). The cells

were incubated at 37°C in a humid atmaosphere containing 5% CO..

Description of the plasmids used in transfection

The plasmids Gald(RE)_TkpGL3, pGal4-hPPARa, pGald-hPPARy, pGald-
hPPARS and pGal4-¢ are described in the literature (Raspe E et al., 1999). The
constructs pGald-hPPAR«a, pGald-hPPARy and pGal4-hPPARS were obtained by

cloning DNA fragments amplified by PCR corresponding to the DEF domains of
the human nuciear receptors PPARc, PPARy and PPARGS in the pGal4-¢ vector.

Transfection

The COS-7 cells in suspension were transfected with 150 ng of DNA per well,
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3252 0.008 67 1 0.21 75 0.036 34 61 0.060 37 ND 95[0.114 36 47
0.005 63 ND 85 0.009 44 54 0.016 46 0.10 109 0.227 46 58 0.011 30 ND
105 0.018 48 49 0.000 85 0.56 86 0.006 49 46 0.043 24 0.66 93 1 0.045
6142 0.591 78 0.03 101 0.006 65 52 Q.004 73 ND 79 0.109 69 61 0.033
15 3.53 90 0.292 7047 0.227 56 0.97 67 0.216 Table 1 Conclusion:

: It C ing ta the i ion_ bj 0
e (e b RO e 18, R BIERE 0% eta
calfraseanmy! T salstvieyoserdednipSnve hadatein (i ibie seliemieh and then
Al 13 t igak: f -
e Buyme o P AR ot 116 BT IONBORIE Hltried out
fet/Adhatieh of hedP PARadTRGLNG BittpeAlethef arshmplotirel e xeetnkmg, tthe cells

O+ RE G i o THA
e o B S e

HiSttReskir fidmstadelievsiighing sitlepdat s T8chmardetssians presented

below. The adherent COS-7 cells are transfected with 40pg of DNA per
225 cm2 dish, with a pGal4-PPAR/Gal4(RE)_TkpGL3 ratio of 1/10, in the
Ressdisce of 10% fetal calf serum. The cells are then detached and

9redssadie ahsener e MJBA0Re4ug ! F%la@??%“tceggg&%pendem

.and incubatéd for 4 hours at 37C. The compounds afe then diluted in
IDerSRIEpIBtdURHE iPaRsRFHVEtOIth& e aalia traséc ety utitn hieh REatéPPAR

FIaSRRINGR S carded oyldor AR addiongh #4h Al 18e IESRRER MR, The
1% of UltroserTM lipid-free synthetic serum (Biosepra).” These last 2

ARGE G HGIRa ¢ USIRY RatEe kI FrdeomizeBoTMéighoshaws 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
Con&pcc?und % max | ECg M| % max |ECso M| % max | ECsp M

2 43 0.053 11 0.06 91 0.007
4 50 0.125 38 ND 107 0.034
9 54 0.008 41 0.28 84 0.019
11 39 0.288 55 117 105 0.003
13 20 0.977 58 0.49 1 ND
15 46 0.163 32 5.66 88 0.253
17 5 0.228 27 0.19 0 ND
19 47 0.001 27 0.18 85 0.015
21 50 0.017 63 0.08 97 £.008
23 48 £.000 49 0.40 95 0.016
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(Tecan). At the end of the experiment, the cells are lysed and the

luciferase activity is determined using the Steady-LiteTM HTS (Perkin
Elmer) following the supplier's recommendations. 5 Results
Unexpectedly, the inventors demonstrateg a significant, dose-dependent
increase in luciferase activity in the cells transfected with the

pGal4
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92 0.03 aJd JIJ L.V0 o7 36 rroJi JITHFI T IO OUUTI

0.20 37 1.84 89 0.014 38400.323 40.009 39361.0152_105
5 90 0.006 40 35 0.59 32 0.99 78.29 0.005 41 49 0.61 36 1.49 76 0.01
é 2.00470.8982.12 0.26 5038 0.26 32 0.27 78 0.05
onciusion:
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 {o the invention varies depending on the
chemical structure of the compound tesied and according to the subtype of
PPAR investigated.

Example 8: In vitro evaluation of the PPAR-activating properties of

compounds according io 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 detaiis are presented below.

The adherent COS-7 cells are transfected with 40ug of DNA per 225 cm? dish,
with a pGal4-PPAR/Gald4(RE) TkpGL3 ratio of 1/10, in the presence of 10% fetal
calf serum. The celis are then detached and seeded in the absence of serum in
384-well plates (2x10* cellsiwell) 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 test compounds is carried out for an additional 24h at
37°C in the presence of 1% of Uliroser™ lipid-free synthetic serum (Biosepra).

These last 2 stages are automated using a Genesis Freedom 200™ station
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52 53 0.21 57 1.02 104 0.05 54 43 0.15 62 0.86 107 0.07 5525 2.80 2

ND 34 4.71 118 57 44 1.00 39 1.52 88 0.35 59 47 0.00 57 0.23 107 0.03

63 46 4.21 44 7.91 97 0.18 67 450.01 37 4.82 75 0.36 7259 0.27 70

0.16 97 ND Table 2 Conclusion: Thesg fesults show that the compounds
according to the invention bind and 5 activate the hPPARa, hPPARY7,
@adionhRARARS daeepiofsesigificanibn ThHe: aiidtuRl HeSPBRAUMS iuciferase

according to the invention varies depending on the chemical structure of
apdviynipaatraised dsinadberdirpaythiedlipe oPariiprEimridtigirung the
%&mn@czmym@aﬁyaﬂon of the PPARS-activating properties of

the compounds according to the invention by measuring the expression
of target genes of PPARS in murine myocytes Principle 15 The
RHgyating effects of the compounds according to the invention on lipid
and carbohydrate metabolism and on energy expenditure were evaluated

Uoernesiedilg tHiee ximnatalions ofdsmanataiery cRogeraticriMasglgse-dependent

iRRISEL GRrMitRE-RalmiaKipnpeias &b S CRAASE MBEOWRINGHY Ofeiad-nPPAR
(QCPZ and uncoupling protein 3 (UCP3) by murine myocytes treated

RIAGTHES cBRTH PRI ACKBRIiNG R0 PUMARYAGENRSHIEN D HBulE S lgvention. The
Satabiisbegthalieguationphiie sxnresHenob therppusnses sestlythe EC50

controlled by PPARS in this cell type. The more the expression of the

rpeRss RArereaduPireRisaler thestnail At Ea cgN BIUREPEBRPRgRI response

RESHEINGI0 B inventiss iumelplobismyintke rapsepeellnEnbreReOkeid for
Differentiation of the C2C12 cells to mioc%tes Cells from the murine cell

héBecrsigirarie RoREFENEDY flva@donPPARS).

The measured activities differ depending on the compound tested, and more or
less selectivity with respect to the PPAR isoforms is also observed among the
compounds of the invention:
- certain compounds according fo 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
Con;}poound % max | ECseyM | % max | ECsuM | % max | ECs M
S 41 7.86 55 4.11 92 0.53
7 20 546 40 1.70 92 0.03
25 55 1.68 27 36.47 75 7.45
30 51 0.05 45 3.63 80 1.53
38 44 0.20 37 1.84 89 0.014
38 40 0.32 39 0.81 94 0.00¢
39 36 1.01 52 0.55 90 0.006
40 35 0.55 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 0.05
54 43 0.15 62 0.86 107 0.07
55 25 2.80 2 ND 34 471
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DMEM medium (Gibco; 41965-039) with addition of 1% L-glutamine
(Gibco; 25030), 1% of penicillin/streptomycin (VWR; BWSTL0022/100)
and 10% 119 decomplemented fetal calf serum (FCS. Gibco; 10270-106).
The cells are seeded on 24-well plates density of 50.103 cells/well. At
confluence, the medium is replaced with'a differentiating medium (basal

‘nediéu}n with ac}ﬂ{tion of 25/%/61‘ horse serum Gib$c§2260 0-0§§)), then 0.35

neuhated-at-37¢55-and-5% 02 for-4taysinordefto-differeptiate-theny

G m“g%‘yt"" Tr?'?tmert AAfgp b-days Oégiffer nug%}g:l the b:fl ;}Zi'c tit gﬁOS
1 21 : L4 - . p A

r-deprivatian miﬁum basa {nemum Hthout s.er"“"Jl for6 h"%'"s. The 8

cellsgre-then trﬂgsted t‘ﬁ‘l‘tl 10-¢omp Jg.“ds aee B ing-to-the-ihven ionaﬁ?’e

he dz%riva ion-ABdium- Covnpounds-2,—4.7-11 40;'46 }g are£2 D

were in dose effect, corresponding tg-%g’,ﬁl%x and 100x their EC50

PPARG6. The compounds according to the invention were dissolved in
imethylsulfoxide (DMSO, Sigma; D5879). The cells were treated for 24h
PRPEISIOF CO2. The effect of the compounds according to the invention

Tirev@sresunpasedwith dbamrifeirmpbMa® atanedhytrastive dhtkeRNASInd and
reverse transcription and guantitative PCR After treatment, the total RNA

FCRARCIE 1 DR Lol TN hERIe BEIAY IS FARICTR: AVRRLgRB)Y. The

AA0R| Hoerdt.dorapsahiiuing dhigymanmacientorOvisdis diomsndimg on the
of total RNA (&;ﬁntified based on the UV spectrophotometer reading) was

: : )
themiedle RIBIFANR cAbARGoCBIRAERE AT B NADRREEERIFIIP 1B L HRTYPE Of
PBE&MNiradetrjatalme of 30pl containing buffer 1X (Invitrogen), 1.5 mM of
DTT, 0,18 mM 25 of dNTPs (Promega), 200ng of pdN6 (Amersham), 30U
of RNase inhibitor (Promega) and 1 pl of MMLV-RT (Invitrogen). The
EXanibadive R R A saaMsivere Cae e PURISIREHIS MY Groperties of the
Single-Color Real-Time PCR Detection System (Blorad,
spamRounds caceatding {es thedmeniesn b Meas Jeing theiexprapsion of
reln rgixek A@ovring drgsURRIR s secommendations, in 96-well

ates, pr ot diluted reverse-transcription reaction mixtures with a
hybridization temperature of 60C. Primer pairs specific to the PDK4,
gﬁﬂgﬂgkeUCPZ and UCP3 genes under investigation were used:

AL H Y [)

The stimulating effects of the compounds according to the invention on lipid and
carbohydrate metabolism and on energy expenditure were evaluated by
measuring the expression of pyruvate dehydrogenase kinase 4 (PDK4), camitine
palmitoyitransferase 1b (CPT1b), uncoupling protein 2 (UCP2) and uncoupling
protein 3 (UCP3) by murine myocytes 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 PPARGS 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 celis 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 (VWR; BWSTL0022/100) and 10%
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120 mPDKA4: sense primer: 5-TACTCCACTGCTCCAACACCTG-3' (SEQ
ID No.11) and antisense primer 5-GTTCTTCGGTTCCCTGCTTG-3' (SEQ
ID No.12) mCPT1b: sense primer:
5-GGACTGAGACTGTGCGTTCCTG-316EQ 5 ID No.7) and antisense
primer: 5'-AGTGCTTGGCGGATGTGGTT-3" (SEQ ID No.8) mUCP2:
deensepbrimeantc- @T&D%A&@A&M&W@%ﬁ@%?@@e (SEQ ID

AN B RN R

c(ﬁE@k&eNmé&haddlmnBsmpﬁeqmdmth a differentiating medium basal medium

5 GA CTG TGGTCCGCTC- The amou o
ARl Lol Mol aHE R e b Tubated at a7
acohiiike Den tiny Dibispire sede atd i erh bhthahreactiomaodyseaplified
during PCR. For each target investigated, a range is produced by
successive dilutions of a pool constituted of a few microliters of various
Ireasertranscription reaction mixtures. The relative expression levels of
%?echéa&g F é%grgr?t rcq:'ﬂ %US'eﬁstheeem%aW veﬁ\% ;Ig{lwn de i'i%ﬁ (basal
€ poin the range. e 16veR of exp Rasion‘or the gene
nadnast wetiechiersanmplited Selatvesto Tthe I@&Isof&&prlémorh’eﬂh@ with the

o R R R e R ARy Compounds 2

dantisthseprmedts 46 @EAALGIE TAATECSTECT @QmA@Gid@EQ‘IDD 10x and
2 T u ctqr, i.e, the ratlo f the reI tlve gy al (ind

g SRl B B o LN et L B VeI vere

dismé\aedfltlndmmttmls@fomﬂ,a/{ﬁmm@] @@um@ﬁm Higheretdsdactotreated for

h the,ac ac er.of the com ds according. to the. .
AR e et e o b G P RSHAR et 0 oprebindgvention
vaasthemrmaﬁwnb the eifmnt uﬁlDMﬁ@ glacteexperimental group. 30

Results The inventors also demonstrated, on murine myocytes in vitro,
that compounds
Extraction of the RNAs reverse transcription and guantitative 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
insfructions.

t1ug of total RNA (quantified based on the UV specirophotometer reading} was
then reverse-transcribed to complementary DNA by reaction for 1 hour at 37°C in
a total volume of 30ul containing buffer 1X (Invitrogen), 1.5 mM of DTT, 0.18 mM
of dNTPs (Promega}, 200ng of pdNG6 (Amersham), 30U of RNase inhibitor
(Promega) and 1l of MMLV-RT (Invitrogen).

The quantitative PCR experiments were carried out using the MyiQ Singie-Color
Real-Time PCR Detection System (Biorad, Marnes-la-Coquette, France) and
were performed using the iQ SYBR Green Supermix kit following the supplier's
recommendations, in 96-well plates, on 5pl of diluted reverse-transcription
reaction mixtures with a hybridization temperature of 60°C. Primer pairs specific
to the PDK4, CPT1b, UCP2 and UCP3 genes under investigation were used:
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2,4,7,11, 39, 40, 46, 48, 63 and 72 possess stimulating effects on the
121 expression of genes involved in carbohydrate and lipid metabolism
and in thermoregulation. The results obtained are presented in Table 3
below. These results show that the cogigpunds according to the
invention, starting from 1x EC50 PPARB, induce a significant,

dosg-dapepfentdBREaseReXBrepRIeR CE2 RPETRINAB AKPPAd (sEQ 1D
UCP3 in the myocytes. PDK4 CPT1b UCP2 UCP3 Cod Dose M Induction

- tSD t-Nest ndardoartsensr NimkIchoR SDGTsBRdUdtioh $BG-TEstIx (SEQ
EC50 OrPpf2:8-24 ** 1.81 0.401 , 3.46 0.34 4.29 0.43 1 Ox 2 Elux C50

0.06 2.11 0.02 *.. 1.66 0.91 3.98 0.47 4.62 1.31 100x 0.6 2.39 0.41 ,,,
2.970.62XPF7h. 3zanse gomersd -GEAC TcAGHE D B2 RAG DIGYSFE-3' (SEQ

1.78 0.941 N5 27902 7:2,45,10.2510%0. 252 38 PR T A SBA@K Tl TT. 5
0.132.34 0.36 4 EC50 EC50 100X 2 2.13 0.11 ** 1 98 0.38 2.92 0.22 ***
2.37 0.385QHEHP®ED1 3.45 0.41 ¥ 171 3.41 1.16 *** 4.30 0.32' 7

IEC 0 . Nkk . . 1 *1% kk k¥ ,
Eo 1 Gy s Bl S G e ABATACPRCAE (AT Ces, (SEQ
1.32 0.02 0\Ngs 1@ p5pd :niksosa . #5053 15 IGALRAT EN0AGGGEABSCGA-3
042 * 1@25%3 Ng%gj.mi 2.56 0.81 1100x EC50 0.3 4.58 10.47. *** 1.51

00, 3.851.06 * 4.961.02 ** 0.00
e mUCP3: sense primer. 5-GCACCGCCAGATGAGTTTTG-3' (SEQ 1D

N0.15) and antisense primer. 5 -GACGCTGGAGTGGTCCGCTC-3
(SEQ ID No.16}

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 constituted of a few microliters of various reverse-iranscription 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 normatized 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; 5-GGGAAGGTGTAATCCGTCTCCACAG-3 (SEQ D 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 reiative values of the control
group, was then caiculated. The higher this factor, the greater the activating
character of the compounds according fo 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 vitro, that compounds
2,4, 7, 11, 39, 40, 46, 48, 63 and 72 possess stimulating effects on the
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Ix EO50 7 3.66 0.27 **" 2.46 0.85 *** 4.38 0.75 **

E050 0.07 6.22 0.631 2116 0.39 4.56 2.07, 3.85 0.87 1 ON EC50 0.7

5.17 0.50 *** 3.81 10.21 "** 5.63 11.281 **" 5.24 0.63 1 *** 0.00 Ix EC50
16 3.79 0.14{ *** 1.94 10.55 ** 4_.86 118361 40 " 4.12 10.41 *** 10x ** **
EC50 0.06 4.050.12 " 2.13 0.31 3.47 0.73** 2.97 0.74 100x EC50 10.6

e} sth 8rl HnBe/ irivoivad L&%ﬁr@o@dﬁé@hﬂdlhp@%%%lﬂsﬁl and in
0.04 2.03 0.36 3.27 0.64 3.38 0.92 *** 46 EC50 0.1 2.68 0.21 ** 2

BRSO B85 31D 36, ABNES BrEOPECTI D AFblesk g These
resHELHRVE B HOCORAAUAGSL 8268 18 hEBidviddh 08iing from 1x

EC50 6
=1

AR 1cH8riy REGP PR ARP A hE T
0.29 *** |ox 0.60 2.04 0.21 *, 2.04 0.32

EC50 11.6 2.63 10.861 2.61 10.63" *

§

65' ** 3.36 0.41 *** 4.60

10.43, EC50 122 1 ON ***
o 4. 23 10.441 **, 5,52 1.45 Ix EC50

_~3.390.82** 39 lox 1

lox 48EC50006101 '0.04 1.95 0.39 2.04 10.331 ** 1.82 0.53).
3036 1N digess @ SiEnt aas)i-dgse g R dent Bargage«in ygression of

0.01 4.01 0.30%1 Z. .66}& 25 d 09 HptH d 7 10. %P . TOX 72 UCp3
b ose (UM} fnductum‘ %B h}“i”esf nductlon %% z‘lrest ind'uc?on'ég tTest induction| 8D |£Test
0.00
AXECE0 | 6 1.62  |0.24| s 1.81 1040 ., 3468 |0.34] ... 429 (043
10x
2 ECE0 0.06 2.11 0.02] .ux 166 |D.91 388 1047 ... 4.62 [1.31 ...
100x
=C50 0.6 2.39 041 2.87 062 . 4.67 11.34] e 6.95 [1.82| .
1x EC50 10.02 2,18 |0.08) x== 1.78  [0.347 e 2.79 |0.27] » 2.45 10.25) =
10x
4 |Ees0 0.2 235 1013 183 027 241 013 234 038 ..
100x
ECED 2 2.13 0110 e 1.98 1038 .. 2.82 10.22] e 2.37 (0.38| ..
ix EC50 |0.01 345 |0.41] 1,71 |[0.34] * 341 |1.16] 4,30 10.32]
10x%
7 [ECB0 0.1 530 0.5 2.14 041, ** 3.5 10.88 508 ]1.32; ™=
100x
ECH0 1 514 1057 ™ 2.50 10.621 ** 2.14 1027 524 [1.45] ™
0.00
1xEC50 | 3 1.32 10,04 .96 025 215 1049 * 1.45 J0.53
10x
H ECH0 0.03 2.85 0.42] = 142 |0.29 168 [1.16 256 [0.81
100x
ECB0 0.3 458 047 1.51 1008 * 3.85 |1.08] = 496 [1.02]
0.00
IxECB0 | 7 366 |0.27] = 245 |0.85] 4.38 |[0.75 ™ 3.39 0.2 ™~
39 10x
EC50 0.07 6.22 0.63; ** 218 1039 ™ 4,56 [2.07] 3.856 |0.87] =
100x
EC50 0.7 517 0.50] =~ 3.81 [0.21] " 563 11.28] = 5.24 1083
0.00
1xECB0 | & 3.79 .14 ** 1.94 10.85 = 4.86 0.38] =™ 412 {0.41] ***
40 10x
EC50 (.06 4,05 |0.12] 213 |0.31] = 347 |10.73] = 287 |[0.74
100x
ECH0 0.6 3.88 0.81] ** 1.81 1077 ™ 2.99 1180 ™ 272 |0.381 ™~
1x EC50 {0.01 1.81 0.4 203 10,36 = 3.27 {0.64| =~ 3.38 0.8z ===
10x
46 EC50 0.1 2.68 0.21] s 283 |0.89 . 537 1082 . 560 10.36] ...
100x
ECHQ 1 267  10.2Y e 291 040 458 (0.34] .. 561 {163| ...
0.00
sx EC50 | 6 0.84 [0.08 1.32 |0.42 1.13 |G.18 142 |0.G8
a8 1% 006
E=C50 ' 1.61 0.04 1.5 10.39] 2.04 10,33 = 1.82 053 *
100x 0.6
EC50 ’ 1.78 0.16] = 217 0.501 464 018 *= 3.83 [1.19 =
63 |ix ECs0 10.08 1.86 |0.14] *= 1.84 |0.85 = 3.36  |0.41] e 460 |0.29]
10x
=050 .60 2.04 0.2 ... 204 (032 .. 444 1047 e 544 (043 ...
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EC50 1 5.64 10.52 *** 3.67 0.64 ** 4.31 1.10 *"* 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 5 activation of PPARB. Exzinple 8: In vivo evaluation in the
E21E2 mouse, of the antilipemic and HDL-cholesterol synthesis

stinfdfating pgopersigs ofthg conpaunds, agcording ta tﬁ@&ﬁ‘viﬂ‘t OsBY 1145

Linig Qﬁ@ﬁ\l AanHd maaciitk nt af the-10-exnrescsion-of Q |n\l |\lﬂf‘| |
O UATTA TTTOCUAOU Lllll LMY aare 4o T O ToOTT OT IIL:

ity G0 AT a0 ool el 554 aoal s 1m0 Sn gil s Atz 0 oy e

1 m +1
|Ip|(‘16|.||u \vjcipvjv) IyUIMLU TTCADUITgIIiT armu it Iyy A\ IQQIPMLI LB\ YZ A>3 LI A2

antiipemici@nd HRbschqlesterol syyshesis stimulatings preperties |of4he  kbr3|

comipounds acgording to the invention were evaluated in vivio byiassay of

__th_e%&mmhmrk aPalydSof the distibuftiém of chodedterbf @nd'of 448 |0.25] ™

triglycerides in the various plasma waoéln fractions and measurement
@b HiBiession of the target genes of the PPARs in the liver and
skeletal muscle after treatment of dyslipidemic E2/E2 mice with

LBrpEGiRAY. 2B eh&rREHMEHBHI/ISe PIEtsERA0SDA {15 riKuseompounds
drapsgingictaaHse iifdhfo i hiseioan aEpinan %@Pﬁﬁoﬁ?iﬂrﬁésmlr&%?tes by
PM et al., 1998). In humans, this apolipoprotein, a constituent of the low

Cirl ey Wv?ﬁ’é’r%ﬁy lipoproteins (LDL- VLDL), occurs in three isoforms

E2, E3 and E4. The E2 form has a mutation on 25 an amino acid in

osition 158, which greatly weakens the affinity of this protein for the LDL
&h&}«m@\mmiﬁawmthaqE@Eﬂdmmu&emaétthfer@nmham&c and

HISNLANEHER HAHPN OF RNEEE SR ARIRIE givied hyperipldedypounds
'c':?é‘lTé‘d“t‘yT)“é“T |g cnoresteroran rlg ycerl €s). a regulates

66 Grai b ton Hae ot by measseneninef the

é*EFéé&ﬁHodi" %?%é\'ﬁﬁ@@&m ﬁ\“'hé”&”&'?{é“@atf%ﬂw aie ﬁ’r&‘é&ﬁéhsm and

I—A I) or tne cataaollsm or lipids (ACOX1, CFI-lor CPI-11, enzymes of

therefore

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 skeletal 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 (Sullivan PM et al., 1998). In humans, this
apolipoprotein, a constituent of the low and very low density lipoproteins (LDL-
VLDL), occurs in three isoforms E2, E3 and E4. The E2Z 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 aimost zero.
There is then accumulation of low-density lipoproteins and mixed hyperlipidemia

called type lit (high cholesterol and triglycerides).
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5 translated, in humans and in rodents, into a decrease in the circulating

levels of triglycerides 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 an indicatek §f the agonistic character of the

PPARs and therefore of the antilipernic character of the compounds

Fﬁﬁﬁﬁr&i'@&&lé@&i%\ﬁ%ﬂ@{y&@sﬁ}ﬁ% 2900istieRraPeHieahtiort of lipids
molecules according to the invention previously measured in vitro must
(ppaliipeieiastisediepatibnevéllirfponfld@atdofst hllexprsikienoithesporiers
e ' he.cC f
B e byt bRy e o
tiey firvate dioy dod Jaitsisadiiisas el rsafonend , withy MRAIR ¢ Sasiriiwslristetherefore
lism), fo C pr: ti €, COlT:
R T AR R AR R A S B R R et of
tthidyorridemisng afft ke ® fakid atindso Mt axsdsgntued fhe ApasCid (pids and free

f%&?"&%%o.tgi{é‘}“‘(%éﬁ é"ﬂt'i%ﬂﬁ“ﬁ%@?ﬂﬁ@ﬁ&%@%@?&%‘% REERRention is
activartors is reflected, in humans and’in rodents, in an” increase in plasma
thiDeforoiasterdidaing oAnby sigwiithe disaibotonoditbroliSiEnsl aftdrtherefore of

rd sisaaatiscsie |
AR che BB BRI LB MR IREIET

ﬁmenﬁ’cﬁmdﬂ_ sfeagnmlh tﬁtlig de@@meeTbmeBr:T@eRMR&agmi@?o the invention

roperties of the molecules.accordi 0 the Jnhvention VIO . .
SRR MerSaeet T NS fe SRS & IR et tevel in @
mmmﬂfﬁg g‘ﬁéi‘@(pmﬁ%ﬁmf meﬁ;r‘?gﬁggaﬁr?h‘ﬁtcﬂ?dﬁﬁmmmm'i of the
rece I. e genes at were Inyes ed In tnis experimen

AR B e RS aaat e B R s i S SR are the
%E@Fmrﬁr?g%wgr eri \?(T)elted i- th %sﬁﬁa%igd?ﬁuy ft?rép roiﬁifyme Of
G e B Ay (Pt EmtL: R Rl OBl Ly ThE " mouse
deeassRmdyith thecgameoundCaT dar ding 4o sh@owentienty therkfosdcaise, a key

32820 Idcator of e SnIpRI Chptagier of IE SOBSUNGS AEEPINE 1 an

apolipoprotein involved in lipid metabolismy.

Treatment with PPARS 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 demonstrate the HDL-cholesterol
synthesis stimulating character of the compounds according to the invention.

The PPARG agonistic properties of the molecuies according to the invention
previously measured in vitro should also be reflected, at the level of the skeietal
muscie, in overexpression of the target genes directly under the control of the
PPARGS 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
transporter involved in thermoregulation).

Measurement of the franscriptional activity of the target genes of the PPARs

after treatment with the compounds according to the invention is therefore aiso
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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 acclimation for one week, the mice were weighed and put into

groups of 6 animals selected so that tq(i‘glstrlbutlon of their body weights

and of their plasma lipid levels determined 10 for the first time before the

xperiment ar, f r 1es n r d

o R A e e R RS eonaing to the
ifeerdifeeding, 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
Rredessad 15 blood sample was taken using anticoagulant (EDTA), then the
'{‘Fg%? (—"hn[eofv‘{ﬁ'ég ] euthanased. The plasma was separated by
‘caﬂrr?%ga‘rmraf%wevlmin for 20 minutes, and the samples were
Apord 4t 2 AanSgeniie sdfdivee s deptskelkded maycle tyslighvanrdtaatiness of

r me theg.stor t

1‘%’?? %ﬁ% OQK g@r‘igéﬁﬁe ! Sﬂtrééﬁ'ia%%f@ 5ot fgﬂ QMQ{;@,I%,- one

analyses nalysis ution o lesterol in the p asma
Wpehgrtﬂt@mm@mgm@wﬁmfrmcm@wsm 4 prinMis peienied so that

RIBHRHWEESEP %?%8 %Ht%t'gﬂ dg]ef%v% Tg\ﬂ levels determmed

concentrations of oleste O| an tri ycerl measured
feadherrictidimsy éaﬁymé%@@mse(moan@rwmfm%rﬁmm) cf@namhgds were

éq;@g%bl%be "% r%%?BBQ #’&%MS%% Ieg;@iﬁé Oméé@():‘ I8l chpieRisided by

plasma concentra |ons tota were measured by enzyme
iatsegpsitisoiviesciseting-Biandaidotbwnngtire sdgpligrs 13 days at the chosen

4ESemMEnsiRigs nad\Rae erBeRte! lidbroaNeRicabd NELBRIAIRNSIBY. At the

ipoproteins (VLDL and LDL) were precipitated with phosphotungstate
mqfrﬁmwmermg%méaiwgemmgﬁtwh%&ﬂ@@Q?z@sémé@femours a

%ﬁ@é%g’@ SWRE AN W, ﬁ)@u%ﬂtﬂﬂ(é%g@mgﬁ‘tzy(@é?ﬁa%ﬁen the mice were

oMerieux-Lyon-France) following the supplier's recommendations.
wigighes atgendnegasedion sy jasimaares rRappEEed by centrifugation at 3000

rev/imin for 20 minutes, and the samples were stored at +4°C.
Samples of liver and of skeletal muscie tissue were taken and frozen

immediately in liquid nitrogen and then stored at -80°C for later analyses.

Analysis 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

(bioMéerieux-Lyon-France) following the supplier's recommendations.

Measurement of plasma total cholesterol

The plasma concentrations of total cholesterol were measured by enzyme

assays (bioMerieux-Lyon-France) following the supplier's recommendations.

Measurement of HDL -cholesterol

The low-density lipoproteins (VLDL and LDL) were precipitaied with
phosphotungstate. The precipitate was removed by centrifugation. The HDL-
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5 Hepatic tissue The total RNA was extracted from fragments of liver

using the NucleoSpin(r) 96 RNA kit (Macherey Nagel, Hoerdt, France)
following the manufacturer's instructions. Skeletal tissue 10 The total

RNA was extracted from fragments of trocnemius skeletal muscle

using the RNeasy(r) Fibrous Tissue kit (Qiagen) following the

CW&Q (ﬁ" "réseﬁ;rﬂwct' FH&P&FH ( HRAPYy enzyme assays
spec rophotometry) was't en r verse-transcribed 15 to comgleme tary
(Dhdésierpakion-foentmurhed Ty ifhe s@mﬂ@l@mcomph@@ﬁmmmg

buffer 1X (Invitrogen), 1.5 mM of DTT, 0.18 mM of dNTPs (Promega),

ZOOng of pdN6 (Amersham) 30U of RNase |nh|b|tor (Promega) and 11x1

faiVidvl OF BENEIres Y TCkid ttative-PCGR experiments were
%g puL Lising the Mle Slngle Color Real Time PCR Detection
%%Terrr(%md Marnes-la-Coquette, France) and were performed using
The iota YRIRAGresreStipstatxiarolleamenise Gubisiiersing the NucleoSpin® 96
Ip n il r
transcrlpt%@\%rtg{aéztlgn mi §!e vﬁgeﬁﬂﬁybﬁr%gatlinq@%ﬁpﬁ tﬁﬁe@of rgggefac’curers
ipgirbetipasrs specific to 25 the PDK4, AcoX1, ApoClll and UCP2 genes
MEFAW@&E@""“O” were used: mPDK4: sense primer:
TGCTCCAACACCTG-3' (SEQ ID No.11) and antisense
Trmets JYAcEECBGTTet Crodrumenisphomtinenemimseieikial muscle
u%‘?ﬁ etHQ”?@Ne% ARCGRGHATEALE %’éﬁé&ém tﬁ@ Npaﬁbfacturers
antlsense primer: 5'-TGGAGTTCTT GGTG-3 (SE

l!\lﬁ*’ﬂﬁl@ﬂ&)ocul sense primer: 5' CTCTTGGCTCTCCTGGCATC 3 (SEQ

ID No.5) and antisense primer 5-GCATGCTGGACCGTCTTGGA-3' (SEQ

126 ID No.6) mUCP2: sense primer:

‘erdas RNTrcariatonerrctrabotorsely) wagdhes) eugrse-transcribed

BESHBTERIRSY DA GH TERMEAREPROGGLFAS it SHEHH Wb of 30u!
containing buffer 1X (Invitrogen), 1.5 mM of DTT, 0.18 mM of dNTPs (Promega),
200ng of pdN8 (Amersham), 30U of RNase inhibifor (Promega) and 1ul 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 performed using the iQ SYBR Green Supermix kit foliowing the supplier's
recommendations, in 98-well plates, on 5ul of diluted reverse franscription
reaction mixiure with a hybridization temperature of 60°C. Primer pairs specific to
the PDK4, AcoX1, ApoClll and UCP2 genes under investigation were used:
¢ mPDK4: sense primer: 5-TACTCCACTGCTCCAACACCTG-3' (SEQ D
No.11) and antisense primer 5-GTTCTTCGGTTCCCTGCTTG-3 (SEQ
ID No.12)
« mMACOX1: sense primer. 5-GAAGCCAGCGTTACGAGGTG-3' (SEQ 1D
No.3) and antisense primer. 5-TGGAGTTCTTGGGACGGGETG-3’ (SEQ
ID No.4}
s  mApoCIll: sense primer: 5-CTCTTGGCTCTCCTGGCATC-3" (SEQ D
No.5) and antisense primer 5-GCATCCTGGACCGTCTTGGA-3' (SEQ
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5 In both cases (hepatic tissue and skeletal muscle tissue), 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 investigatgs a range is produced by
successive dilutions of a pool 10 constituted of a few microliters of various
reversetyansgiption reaction mixtures. The relative expression levels of
each target are thus determined usir;&gt%he efficacy curves obtained with

the pointdiaide $aAEE. PriveaE RIS EREHASH ARG RGRAEAG TRSRS3' (SEQ -
were thef RRygjizech i%ﬁ%@eﬁ@@?ﬂﬁﬁ@”%VMUQ%Mdﬁ@%GAGGCGAQ’

expression of the reference gene 3684 15 (whose specific primers are:
sense prFEr B MATBCTCAACATCTCCCCCTTCTCC-3' (SEQ ID No.19)
and antisense primer: 5-GGGAAGGTGTAATCCGTCTCCACAG-3' (SEQ
ID No.20)), and in the skeletal muscle tissue relative to the level of

laxhrelsicaiahritatiendisgeneandssipivial spestie pirfued atbesamaunt of
RIS anc9 @@ﬁi@t@'ﬁc@%@g@ m%%ﬁg%mtw-wgmemaw
TCGGGTG 2).

antisense primer: 5'- AATC GCTGAACGC-3' (SEQ ID No. %
B4 indeceh ddhn, siertdl i sranioreiande appikigmhalwig by @ For each

tEPFROKVE sBgaesding t@atrt?gé”}éeriﬁi@@u%@%@%rb@éé%ﬁ/ée%mﬁdﬁu%? a pool

of the control group, was then calculated for each sample. The higher this

taeRiuiss gleadamomine e expressidraxaraifignarataliosy srgion mixtures.
TRERELAN: TERiBaditasulive depressRtetbrsdn e racan, of faedndivliPNising the

values in each eﬁ)eriment_al ([]éoup._ Results 30 Fig. 1-1 compares the
Sicar ftisheRiataes l taasomim i 1RUEBRISH treatment with

TRARAINE drad 2 dapikRAFNEEhR fRyels qhtalaed With coriroh AMAMEd. in the

Unexpectedly, plasma total cholesterol levels were lowered significantly

IEPREC IR HReRE SRENIPHEIR eual LTI ERSIen ebiSareiita pragieRe 36B4

MBbseholestesghiawel after grang 43 dayspk-treatmgphudth compaig:2 5.
at 50 mpk against the levels obtained with control animals. Unexpectedly,
ARk ivtely

IEstrGItveiE M€ frichetRE R SRiIRMBN 8P B RRtisense primer:
HeRBEARSBIWIHAMICIBYS TCCACAG-3' (SEQ ID No.20)), and in the

skeletal muscie tissue relative to the level of expression of the reference gene
185 (whose specific primers are: sense primer: 5'-
CGGACACGGACAGGATTGACAG~3' (SEQ 1D No.21) and antisense primer. 5'-
AATCTCGGGTGGCTGAACGC-3' (SEQ ID 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
group, was then 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

Fig. 1-1 compares the plasma total cholesterol level after 7 and 13 days of
treatment with compound 2 at 50 mpk against the levels obtained with conirol
animals. Unexpectedly, plasma total cholesterol levels were lowered significantly

by the treatment starting from 7 days.
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Fig. 1-3 presents the distribution of cholesterol in the various plasma

lipoprotein fractions of the E2/E2 mice, controls or treated for 13 days

with compound 2 at 50 mpk. Unexpectedly, the plasma HDL-cholesterol

level was increased by the 10 treatme ith compound 2, administered at

a dose of 50 mpk. We also observe a significant decrease in plasma

levels of LDL and VLDL by the treatment with compound 2, administered

at a dose of 50 mpk. Fig. 1-4 presents the distribution of triglycerides in

lthge virdoasplearasa libepptaeinalb fhathrissittiot B 2aftére’ controlSodays of

ri3d ith.co. d . tedly..the,|
B R 7 RO A IR RIS 8 conea
aompéundinexrairiadered EaardaseldbbachgiksiEnalysiswsfigengere  increased
| itatl PC ] tors also demonstrated in
Sﬁﬁ/%@?gﬁ&e o%n%gﬁ?ﬁggaﬁ%tr%ﬁgﬁpt @ﬁr@eﬁ%on are regulators of the
expression of target genes of the PPARs. The results presented in Figs.

%’g‘s./é%%ﬁré98)%&%0&'%198#&9@0?@%@%&8?&}? AR Rk r%és&ﬁﬁﬁé&?oprotem

ICe, Inauces a significant increase In hepatic express

igeeliancoairiddr PBR a(Fiy. oBditsr aictxat¢migon -6), dags wiltreasenaund 2 at

| h ing-for ig,.J- I
e B BB R L R i b the
(eRime) wittheoskeRsBHrAuSElR Miste g @tes dorte 06 FEmpedinaitvedbserve
éﬂé@lﬂfﬁc’ﬁi’\t Brindrated %ﬁ%ofés\@‘Q%W%ﬂ)Eia%'&e(ﬂ_Wsﬁ o9 808nent with
the fact that their expression is modulated by the compounds according
toMeoMNe i g reinirced 3bartogsti@rbthathese compounds are of
major importance within the sphere of metabolic pathologies. Conclusion
128 The experimental data presented show that the compounds
bissofdinyesents theemstibstinniatdrialvarsidns sprtiesrrious plasma lipoprotein
F%&@@ﬁﬁ@bﬁ@? W@Qzéﬂtr@@'!&ﬁ@ﬁt gast (Ji%v‘@:ﬁ\ygg\&f@hgompound 2 at

plasma levels of cholesterol and of triglycerides). Moreover

eQperindinarasrigshysdrda sl iy aesidasopipsants deedrfdiny wamiowered
HVRRipRAEUAlR NERPERY Y, QlARASRIEURLeERY %‘%‘ﬁgo” of

the PPARSs that code for enzymes involved in lipid and ca
metabolism and in the dissipation of energy.

Analvsis of gene expression by guantitative RT-PCR

The inventors also demonstrated in vivo that the compounds according to the
invention are regulators of the expression of target genes of the PPARs. The
results presented in Figs. 1-5 to 1-8 show that compound 2, administered at 50
mpk for 13 days to E2/E2 mice, induces a significant increase in hepatic
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 ApoCIll (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 invoived in lipid and
carbohydrate metabolism as well as energy dissipation and the fact that their
expression is modulated by the compounds according to the invention reinforces
the notion that these compounds are of major importance within the sphere of

metabolic pathologies.

Conclusion
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Example 9: In vivo evaluation, in the C57B16 mouse, of the antilipemic
and 10 HDL cholesterol synthesis stimulating properties of the
compounds according to the invention Principle The effect of compound
2, administered at dose effect, is evaluif?d in vivo in the 15 C57BI6
mouse after 14 days of treatment by th | route. At the end of the

eatment the t| mic effec mpo is evaluated by measyrin
T A G Srane o0t Mt 1% SRR el o e
Eamdnb!bfneetufatﬂpmlds ttZ\bettmassyhﬁvmmaiftréﬁlmehbmteﬂﬁAMe having an
ar%lvaetors |sr flef:je in rr;]Hman gln Iéodents in an |n t% d of
FOtRERofesters e EImﬁt %PS\ ago?us?c proper‘?es 0 the s gand o
tegbareimp ). thbioreenton theeviayslyimeatziredadta vipreskotdd behow that the

reflectedaat the lev Ioft keletal 2 muscle ”l%n o erex ressian of the

(targ%?genes CFI’eC er e con I’O OPt EhB recep? F Sglggné)s genes

Tebcal ek mvmmtemtmmm‘ Expdtiens &nattwc@efwmaqmgédnum in lipid
cou I| teln hondri rter |nvol d in
%ﬁgrmo@eg |oﬁ)n§%da Eﬁ?ﬁﬁ] pycrgu?/ja[tp‘aéda %% r%tglj%rﬁase ?(lngge isoform 4,

enzyme of carbohydrate metabolism). 30 Measurement of the

t%“Q“ﬂ'; b 't¥v°ai ‘t&?ﬂg‘t‘ Q?:”eé H18 RiARE, WLLHBRB mic and

IS LIIUIUIUIE d.IbU all

Exritil e PNTILER etodbenpounds
9, Pr I Tr atment of the anlmals F male CS?BIG mice
eor} H ]t% %9’% ight and darkness of 12/12 5 hours at a
constant temperature of 20 3C. After acclimation for one week, the mice
%buéf ghed and put into groups of 6 animals selected so that the
distribution of their body weight, of their plasma lipid levels and of total

Eheleﬁmbbﬂemmmm%r adenfinisteneel ls¢ fdns ehefiegedmueaty@amiforivo in the
S e S a I
e e A O S UL 78 B of the
tﬁﬁ@@t}%ﬂdﬁgﬁf@ﬂiﬂlmﬁyg effect of compound 2 is eva[uated by measuring the
plasma leveis of total cholesterol, of HDL-cholesterol, of triglycerides and of free
fatty acids.

It was shown that treatment with PPARGS activators is reflected, in humans and in

rodents, in an increase in plasma HDL-choiesterol level.

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 cading for UCP2 (uncoupiing protein 2, mitochondrial transporter involved
in thermareguiation) 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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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
anticoagulant (EDTA), then the mice wege weighed and euthanased. The
plasma was separated by 15 centrifugation at 3000 rev/min for 20
minutes, and the samples were stored at +4C. Samples of skeletal
muscle tissue were taken and frozen immediately in liquid nitrogen and
Pradeedred at -80C for later analyses. 20 Measurement of plasma total
Tehglesterland tigluegtides Plasma concentrations of total cholesterol

and of triglycerides were measured by enzyme assays
Feioare feusBli§omiFeansst fsReRiRgdaE aupystersf deidnanendatigipsef 12/12
S - density i i
nhéTR owedieh yWedgingid ganid np ThénHD Kretiote 1Ero| progeis isglected so that the
; ified by enzy y ) : F
dj’é}ﬁﬁ[ﬁ%‘i@ EW%ﬁﬂFaSEJHgCO\%;T@RF DE A %lé@fﬂ%ﬂ%ﬁ%ﬂ&ﬁ%}&%‘% IS total

owing the supplier's recomniendations. 30 Measuremel asma free
chtpsieids Peismneshéenthgidistoimedrityeativs weerimeatuiedpijorm. The

tgé’tzéfgﬁﬁfvﬁgg(%? V&WQQ%ASQWHH%@JQ}%% RUSES (Sigma C4888) and

recommniendations. 130 Analysis of gene expression by quantitative

sAMipGRISkSetattrgasioiarraNsadinge At s tede ohe freg menhtayffor 14 days

a?gﬁg%?;]@%}l\”ééé@@ﬁé% B LRNG hs RNEaRY (FrLRroHs l?d%f\% Kitandard

age lowing the manufacturer's instructions. 1 pg of total RN

c(i@@an&tfi&wm@bﬁ@s@mﬁér@pémﬁbgh@mﬁﬁm@ﬁi@@%@tim@naﬁer fasting
f&?@ﬁ%ﬂF@F‘%WﬁSQ&%‘a‘ mewggt@weﬁ%%%rsﬁﬁﬂeagaw?ém*&ag&en the

In 10 a total volume of 30pl containing buffer IX (Invitrogen), 1.5 m
T, (VEEMMWRIDERD Parroaidbanazethg dhsdNBaamersiam), Sogigted by

RNAse/AHNE SomMedmh ol PHOEMMHEY RR4IMNLQARies were stored at
+4°C.

Samples of skeletal muscle tissue were taken and frozen immediately in liguid

nitrogen and then stored at -80°C for later analyses.

Measurement of plasma iotal cholesterol and triglycerides

Plasma concentrations of total cholesterot and of triglycerides were measured by
enzyme  assays (bioMérieux-Lyon-France) following the  supplier's.

recommendations.

Measurement of HDL-cholesterol

Low-density lipoproteins (VLDL and LDL) were precipitated with
phosphotungstate. The precipitaie 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) foliowing the supplier's recommendations.
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Quantitative PCR experiments were carried out using the MyiQ

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 suppli (PS recommendations, in 96-well
plates, on 5pl of diluted reverse transcl%r tion reaction mixture with a
hybridization temperature of 60C. Primer pairs specific to the genes

under investigation were used: 20 mPDK4: sense primer:

A EaNGTIECART EXRTECAAGKCCTGHTIHSHEDNIPORD.11) and antisense
prlmerS{)( $3TT TTCGGTTCCCTGCTTG-3' (SEQ ID No0.12) mUCP2:
sense—prrn%?-g—%@CGGAGATACCAGAGCACTGTCG 3'(SEQ ID

Ttal BNhdvantesdrase qdimmen Xa0ACATOAJEAGEEBAGCREEASRMRECle using
SE No.44)-The amount of flu res nce emitted is direc

R ooBR to (B8t BF o len GIRGS) N AL, e e geturers

itls¢ruetiotisn and amplified during PCR. For each target investigated, a

range is produced by successive dilutions 30 of a pool constituted of a few
microliters of various reverse transcription reaction mixtures. The relative

‘Bxpafssital el of astifcthgetiaedtiris d’étemﬁpedtrmhh@tdmmaeyﬁng was

tfh%“’?év%?éa'“ e Fpg‘&Bo oFﬁ;Bﬁ‘em% beg }18%%?5 o 1B er"ﬁ' 0% 37°C in

ENES Of INterest were then norm ativ he Ieve of
eetqztzéssmmm ttfe%&fboa%mgegéﬂﬁédﬂ@hcﬁbwémﬁr@,phﬁmrMaw‘eD'EEn@e? 8 mM

I G AGGAT -3 ID-NoO. n G
S e SR G R S
(E’Fﬁmagdhandn’lﬁdcmé)mnhﬁ,‘mBTa(ﬁn\ﬂﬁ‘mlgemé.lative 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
&acaotitatia@r@&t& eMpayanedspressionautvating cisangctbeoMing) Single-Color

PﬂHQed Qﬁ fnalLesyll s g{&@?ﬁﬁ@@%&s ?ﬁ%‘&%@ﬁ AUCHON ce) and

es in"each experimental group. 10 Results In general, the results
we_talMsmmwmm@@/aﬁ)r@mmﬁummmﬁiéf@fqhmga?laleuppiief's
r@é%‘?nﬁ&gﬁgtﬁghy ﬂ\ay@@-well plates, on Sul of diluted reverse transcription

reaction mixture with a hybridization temperature of 60°C. Primer pairs specific to

the genes under investigation were used:
e mPDK4: sense primer: 5-TACTCCACTGCTCCAACACCTG-3' (SEQ ID
No.11) and antisense primer 5-GTTCTTCGGTTCCCTGCTTG-3 (SEQ
ID No.12}
¢ mUCP2: sense primer; 5-GTCGGAGATACCAGAGCACTGTCG-3 (SEQ
ID No.13) and antisense primer. 5-CACATCAACAGGGGAGGCGA-3
(SEQ ID No.14)

The amount of fluorescence emitted is directly proportional {o 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 microliters of various reverse franscriplion 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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Fig. 2-1 compares the plasma total cholesterol levels after 14 days of

treatment 15 with compound 2, administered at 1, 5, 10 and 50 mpk

against the levels obtained with the control animals. Unexpectedly, the

plasma total cholesterol levels were sliggilficantly increased at 5 and 50

mpk. Fig. 2-2 compares the plasma HDL-cholesterol levels after 14 days

f treatment 20 with co und 2, administere 10 and 50 mpk ,

e R Rt AR i B oS Sl Wi are
splasengpHDErFCho YRR JAERGFCA SIGATCERMACAC el sEaEy the No.21) and

treatment in a do eﬂ% r rti Eé 1 . Fi -3
R A OB e TG G R BT
compound 2, administered at 1, 5, 10 and 50 mpk against the levels

'ﬁ'\bé%nae dct?’c\zlir% atg Oconér(%h%nriég@:%f lfhnee)r@%i%eg%ﬁg%ﬁ 5?#?%?%?;@6@ :{:jg pound

evelsshiowed s dosi -depen decrease, wiflTa Si
anpkrdd0g-iy. 2ié donepdias) the asmedevelt tidraelfdie acidssaftef tde control

9:@?%2 {N:%%aﬁ?\e/%%a\é%%ﬁ]a@g] Pyl c%’ ggxﬁ%&‘ .St%.rt?éj ﬁltgﬁ’e\'s"ta‘i% ?gg@%ﬁé@kgreater

ained with the control'animals.“Unexpec

thiaggradeeriveddrer fmttivadtigsoheradmwertdsignifioamiydtafiveg firah result is
2 lysis_of X Pressi itat] -

e T L T e P B i o

invention are, in vivo, regulators of the expression of target genes of the

Belie The 5 results presented in Figs. 2-5 and 2-6 show that

compound 2, administered at 50 mpk for 14 days to C57BI16 mice, induces

la ggnirednthiacendts inkdrpredsitwwfthht cemeseodidgprPrrsdiEigpid profile

- JfJE%D 19, 2-6) | uscle. These genes code for
%frgig?r%% invol\ﬁ;g;:%rgl]t %%@%@%ti%ﬁ%gabolism and the dissipation of

feigeidny aumamermmaamm:;emm@muwm aﬁ_ethééllaays of treatment
FRRAYRGS Aprosding g thednvention ,r%f‘foﬂé’eé Q%ﬁ??ﬂrﬁgtg%% Iié?éte the levels

compounds are or major |mp0rtance within the spnere o
@higivrgivsth ChachaitiolUarixpaiste tiye tne etgstyinibat4l damasiolai tishplesterol

ompQ - Is [ i imulate in vivo the
%}/%fﬁeas gﬂgéﬁ%@g&;ﬂ%}%&%&ﬁﬁﬁvﬁgﬁ a?r? gﬂﬁﬁipemic effect (lowering
the plasma triglyceride levels and of free fatty acids).

Fig. 2-2 compares the plasma HDL-cholesterol levels 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 HDL-cholesterol
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, administered at 1, 5, 10 and 50 mpk against the ievels 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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Moreover, the experimental data show that the compounds according to
the invention modulate the expression of genes regulated by the
activation of the PPARs in the skeletal muscle, said genes coding for
enzymes involved in 20 carbohydrate metabolism and energy dissipation.
Example 10: In vivo evaluation, in the B16 mouse. of the HDL
cholesterol synthesis stimulating properties of the compounds according
to the invention by lipid assays and measurement of the expression of 25
genesAmedyueddndioie axg eadion sl aieamigialdali T -@Trenergy
issipation Principle The effect of the compounds according to the . ,
R R oR GaBURIE I3 (e PR M AL adadDg vention
dreatinentby tbguiuedro e th¢ thereadwnbtheftreatisegetiee disttutRPARs. The
cholesterol in the vatious plasma lipgprotein, fractions was gdetermined.
BRI 5 SR e ORI SO 8 TR AT red ot 50
riipRtest withithe coniEnBidsaiceo ditgotes thesigvefition)intheatd3ineffigstaskion of
he compounds acgcordjng,to the i tion w, alyated. in the C57B]6
5 HATES SRE 1T 1 Sadla 1Bl iy B dferdl G ! muscle.
Theigsigevleaftendd daypaftreatmeniibydhia aratyobierdiresedeNgiBoneraend the
ompayed with those obtained with cgntyol, animals (not treated with the
BRI OhcEBriRty Bt R o P S o e IR ALY the
evtpocedy thecurtlipgmic effect ofubeticpmpeinidsascatdingitsdithe that these
invention., It was §hown that tr{gatment.\gith}FPA S actiyators IS gefleéﬁb ,
YRR E R TEHShT RS SR R AL %a%sg?n% AI5t2RRAfE gies.
level. 10 The PPARS agonistic properties of the molecules according to
%he inivention previously measured in vitro should be reflected at the level
PREYRE G al muscle in overexpression of the target genes directly under
thesepptriadlf thiee RRAR Bnmdeptatdhehgendstabwerepovestgatediding io the
this experiment are the 15 genes coding.for PDK4 (enzyme of ) .
B i R S RS e o TP R o s ving an
antilip€PRid afigoctiondnmotitiesplartens inighfeedide thesmaedwafiar) fatty acids).

Moreover, the experimental data show that the compounds according to the

invention modulate the expression of genes regulated by the activation of the
PPARs in the skeletal muscle, said genes coding for enzymes involved in

carbohydrate metabolism and energy dissipation.

Example 10: in vivo evaluation, in the C57BI8 mouse, of the HDL

cholestero!l synthesis stimulating properties of the compounds according

to the invention by lipid assavs and measurement of the expression of

genes involved in _lipid and carbohydrate metabolism and energy

dissipation

Principle

The effect of the compounds according o 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

controi animals (not treated with the compounds according to the invention). The
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Measurement of the transcriptional activity of the target genes of the
PPARs after treatment with the compounds according to the invention is
therefore also 20 an indicator of the antilipemic character of the
compounds according to the invention, g otocol Treatment of the
animals 25 Female C57BI6 mice were ik ét under a cycle of light and

rkpess, of 12/12 hours at a constant temperature of 20 3C. After
SRS IoR R BReUIEB T M Te W AT Grogpes: 657816
mnﬁaelsmpleﬁmmﬁ@aﬁbep@&@nﬂmti@n@étfmirtbmwdaﬁﬁiﬁﬁtabth@iﬁd of HDL-

lasma lipid levels and of total _cholesterol determined for the first time
OB B AU o e SO BoRRb R ose Tvels were
curspande dnticarthoxgmetitsloelulodth(SignteoC4888)and rad miristetedwith the
by intragastric force feeding, at a rate of once per day for 140%%)/5 at the id
BB R AT R 155 181 FSTHRELS 10l EPARRY €51 UHA ARG aRIOVides
el risetbé teachafilibe @ipeffowtndf the aninalsvierecnegihgtizetiatierention.
fasting 134 for 4 hours, a blood sample was taken using anticoagulant

(EDTA), then the mice were weighed and euthanased. The plasma was

L1eT0:30 Ialiﬁdvh‘y ti@@hﬁ%ﬂ@ﬁéﬁﬂ@tﬁmﬂiﬁ/ﬁﬂp\fg@ ilm i@lﬂ@i&edr,ldwth@mans and in
samples.were stored at +4C. 5 Samples of skeletal muscle tissue were
ERER Sl RO AR, IR YR ORI SIS BN ored at 30

for later analyses. Measurement of plasma total cholesterol The plasma
concentrations of total cholesterol were measured by enzyme 10 assays

Tlﬁ'i%l\ﬂ?i%ﬁﬁ-I:Wﬂﬁﬁn@é??&%@ﬁn&ftﬁg%dﬁﬂ‘i%?‘é'?écéﬁ%@d‘a%ti%@eym"enﬁon
Hlersuramens 25 HEY-shelpsieslolng low-darsiydinaptateins by LBLRE dkeletal

LDL) were precipitated with _phosphotungstate. The precipitate was

ARG MO RIRFRRSION. Of HO®I FATOh SRBRS RS Hve 88K i contro! of the
srpetRataptmwes AHanYisd OYRNZYER AssRSdRIOMaTieH LyaNsFirRBS are the

following the supplier's recommendations. Analysis of the distribution of

gRbRSsEAEING fRe BREMAGpTGh $rIBEHYS Rie Wptabelipi frattiohs (enzyme
§7iPls WRkabHRbMOT hePRSIRR WReSepaIRIa M rial transporters involved in

thermoregulation).

Measurement of the franscriptional 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 fo 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 acciimation for one week, the
mice were weighed and put into groups of 6 animals selected so that the
distribution of their body weight, of their plasma lipid levels and of fotal
cholesterol determined for the first time before the experiment, is uniform. The
test compounds were suspended in carboxymethylcelluiose (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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20 gel filtration chromatography. The concentrations of cholesterol were
then measured in each fraction by enzyme assays
(bioMerieux-Lyon-France) following the supplier's recommendations.
Analysis of gene expression by quantitque RT-PCR 25 The total RNA
was extracted from fragments of gastrocnemius skeletal muscle using the

fBN'far?‘é/&)sF'grB%g%%!’lﬁgf (Qéﬁgt’z{!?fefn‘?” gﬁ%ﬁ?@% WianiuretT Eh then the

instrucfions. 1 pg o A (quanti as d on the Spectrophotortieter

rrecalingEivas Weeghad renstseetthasmisst toldempidasararyvBiNAseparated by

SRR, R0 TR 1 Rl R RS e oo
#ﬁi’l@ﬁ (Amersham), 30U of RNase |nh|b|tor (Promega) and 1 pl of

Carr%&f@éé é?%le%éléé (e d a%\ﬁﬁr%ﬁae Wqﬁﬁ%%gﬁely in liquid

out using t yiQ Single-Color |me Detectlon
reyeasn @@ﬁé@nl‘ﬁﬁﬁﬁtab Boduéstclat@aace)was. were performed using
the iQ SYBR Green Supermix kit following the supplier's 5
recommendatlons |n 96- weII plates on 5pl of diluted reverse transcription
| B E IASS RARBIPEMperature of 60C. Primer pairs
ﬂwscg\géméh%&%mraﬂeﬁg'rsfe%a%ﬂt'em@éme%F@PR'éés,@?éb%eby enzyme
primer: 5-TACTCCACTGCTCCAACACCTG-3' (SEQ ID No.11) and
asnasndigiisieus-orréTaceErifodarthe srorBe(SEECAVTE NG HO)S.
MCPT1b: sense primer: 5-GGACTGAGACTGTGCGTTCCTG-3' (SEQ ID
No 7) and antlsense prlmer 5 -AGTGCTTGGCGGATGTGGTT-3' (SEQ

QT%%%%V%%%@%\C@@&G AHFERDLS IR 133@&%nated with
antisense primer: 5'-CACATCAACAGGGGAGGCGA-3' (SEQID N

pPROSPRidegsElsHniée @f@@%&@@s@@ﬁx@ﬂ@ﬁ@ﬁﬂ?@lm@@% T e HDL-
%%%gi%?g g@%ﬁﬁﬁﬂp MRE" QAR GRACI GRHEHCH GRzymE Qassays

{bioMerieux-Lyon-France) following the supplier's recommendations.

Anaivsis of the distribufion 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 were then
measured in each fraction by enzyme assays (bioMérieux-Lyon-France)

following the suppiier's recommendations.

Analysis of gene expression by guantitative RT-PCR

The total RNA was extracted from fragments of gastrocnemius skeletal muscle
using the RNeasy® Fibrous Tissue kit (Qiagen) following the manufacturer's

instructions.

1ug of fotal RNA (quantified 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 30ui containing buffer 1X (Invitrogen), 1.5 mM of DTT, 0.18 mM
of dNTPs (Promega), 200ng of pdN8 (Amersham), 30U of RNase inhibitor
{(Promega) and 1ul of MMLV-RT (invitrogen).
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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 of a pool constituteg-of a few microliters of various

reverse transcription reaction 25 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
Tiheemanigabva dMGR exakssdariativere ceissevelib e éssidfydR thengle-Color

. 1 0se fic o _ o

e RER TR R B Vs T ARy, France) and
VegTispase et HSNANRCTCE R GEeTGAReB U KilSelpwingldzpupplier's
r&ﬁﬁmgﬁ Qﬂc{ﬁg,to.fn "QBE%ﬁatﬂ)?a?éébeJﬁlaéme St9 Bﬂhf#ﬁj Uf%%l@é tl’ﬂ?anscription
compound according to the invention) to the mean of the relative values
reagieonbeblredaityre iybridic ation éaropririyifecé £6h Sahpremrirsighecific to
t”@g@%@gj%g{ﬁ%@{idgﬁogle\%r%xgé%asion activating character of the

co

pound. The final result is represented as the mean of the induction
values mRAKH ezpesmeniaiegrdupl AREsURIngenéialitieAesults-3" (SEQ 1D
obtainegd sh ‘E‘ib‘é%ﬁ%d Ao o ROEORHAGIE dher BVBRIR TT .3 (SE
improve éeﬁ?p\;i%?%;ogﬁe of the %%7BI6 mi%é:e treated for 14 days. F%. 3-1 (SEQ
comparés M i@asma total cholesterol level after 14 days of treatment

with co 4 7 ing, i j ini )
ok 10 L T i i B A G TCC PE-3" (SEQ
Unexpdtlediy, The atasraatistsisshofesterol 18IS Wefe [SIGHBCER TGTGGTT-3
increasigEt?{ Hfbel%eg;ment with compounds 4 and 7 at 50 mpk. Fig. 3-2
comparesthe plasma HDL-cholesterol level after 14 days of treatment 15

withecommpiLiRds gearnd Franeor§inG 16 (BE MBATHE CAIBMISAEdET 8as-3' (SEQ

mpk agginst the level ined with.the cant imal o
the plada A LAt SRS s e S Ay (G CGA
treatmefBWatHDchimpéiind 4 at 50 mpk. The treatment with compound 7

accordin e invention at 50 mpk. also. I%ﬂ% ,

incréase | %%HSEU% &Weeéte;%r%%@e%&rﬁég@ﬂg&% he tistButioir s P

of choldsterd)in #rel plasieeliseproemeraconsACCGCTGGAGTGGTCCGCTC-3
(SEQ ID No.16)

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 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 ID No.22)).

The induction factor, i.e. the ratio of the reiative signal (induced by the compound

according to the invention) to the mean of the relative values of the control
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of the C57BI6 mice, controls or treated for 14 days with compounds 4 and
7 at 50 mpk. Unexpectedly, the plasma HDL-cholesterol level was
increased by the 25 treatments with compounds 4 and 7. Analysis of
gene expression by quantitative RT-PGRgrhe inventors also
demonstrated that the compounds according to the invention are, in vivo,

JRsalpss 9k e RIRSRIATS WgstrRse Ofihe E.Aaﬁe?%h@%&g_rr%ﬁ@tgreater

resented in Figs. 3-4 to 3-7 show that compounds 4 and 7 according to _
thee GRS EIRI BRFDRISIERVE NGO MapRAST 19f dhgs seremTe. nlibe, fidhdesult is

r@gﬁ%@%ﬁﬁ@é&“ﬁ{@@ﬁ@éﬂ HiGHRERRR SR GLIRME I Gl B xddvinteRta B roup.
(Fig. 3-5), UCP2 (Fig. 3-6) and UCP3 (Fig. 3-7) in skeletal muscle. These

genes code for 137 enzymes strongly involved in lipid and carbohydrate
wagighelism and the dissipation of energy, and the fact that their
expression is modulated by the compounds according to the invention

IreafbRIES the esuiRRiHESE LM ROIeYHERTAIRNGT Mafsording to the
HVBRIG S8 YYBDEHE IR SR AEBEIREANS 7B RAYHRIO GieHAaBF UBiaRYs

Unexpectedly, the experimental data presented show that the compounds

FgecrdirePiBRAEMERIDASTR IR FIoIsIerOs\R1REaiesf14 days of treatment
WiBLehalraipt. 40 Moreoystotame Re e tiokbaatmPassedsaevat 50 mpk

that, in the skeletal muscle, the compounds ac_cordingfi[o the invention

FABMARIE IS EXSrOMRINGS YEneth s egNiRluasiidsacVaBRGPRIe the plasma

BEARS B E0I. faUSRZYIReS SHEABIYARNY VR rékEaHOAY OIREE treatment with
metabolism and energ\é dissipation. 15 Example 11: In vivo evaluation, in

GREBBHIBIEH R bfdhetRtibemic, antidiabetic and PPAR-activating
properties of the compounds according to the invention Principle 20 The
effect of the compounds according to the invention is evaluated in vivg in

fige ey MBAESHP M BRIRAG tHe phelesiergyexrbadenddiaymdahizeatment
wiier Znpaysdd treatfaent yidbrampeynte wiigieral sawighidieese at 50 mpk

levels are compared with those obtained with control animals (not treated

SHRNPICEBNRRIAC ARG T e AR TR ndasIREF EikrehgePIasma
RVigRs|eyidriIce=RktlBe were significantly increased by the treatment with

compound 4 at 50 mpk. The freatment with compound 7 according to the
invention at 50 mpk also induced a nonsignificant increase in the HDL-

cholesterol level.

Fig. 3-3 presents the distribution of cholesterol in the plasma lipoprotein fractions
of the C57BIB mice, controls or treated 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 guantitative 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 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 C57BIS mice, induce a
significant increase of the genes coding for PDK4 (Fig. 3-4), CPT1b (Fig. 3-3),
UCP2 (Fig. 3-6) and UCP3 (Fig. 3-7) in skeletal muscle. These genes code for
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25 antilipemic effect and effect on insulin resistance of the compound

according to the invention. The efficacy of the compound according to the

invention is also evaluated by measuring, in the hepatic and muscle

tissues, the expression of genes involvsjgcézin carbohydrate and lipid

metabolism, and the dissipation of energy. The levels of 30 expression of

each gene are normalized relative tq the level of expression of the,.

SERRs S oH SRR Mofaily 168 o ROTNAE Mueecyg and the

dichimaioon fattenemrgythandtithef thet riatiibesigeadblieskicadibynioeiulated by the

gom o%unr%gld acc%rgljg%to {he ' ver;['%ion tlo the mean of thﬁ:irelativte val S th

SRS f‘rofagroup, i€ thén ca\fgulta?gd. n?ﬁ%%ﬁ%%ser B fgé’té?fqth a ese

gregatentde geeepexpgntisdip mbotisjatinighmivdeacte rvatitire temgsherd. dhenetabolic

.fiegt%lorigs%t Is represented as the mean of the induction values in each

%xperlrﬁerﬁal group. 5 Protocol Treatment of the animals Female db/db

mice were kept under a cycle of light and darkness of 12/12 hours at a

&%Eﬁré%emperature of 20 3C. After acclimation for one week, the mice

were welgHed and put in groups of 8 animals selected so that the’

drstripatitadlyf 1hehetixbedynaeaightdatd of thedmtasnshdipidttatelhie compounds

sietermined.fap e (ish e beltrng, eyperiment, ais unliormTe destegierol

compounds were suspendea In car oxyme?ny celﬁ.}fose igma § f)

ldodeastaTiniseeegh bR rdgedais forsefesdsipvatbataie tionkelpmt dayscle, the
r.28.d at the chosen dase. The animal ree.access to water

SIS S . P R B T cor geres

regaated thdog kotivtieoexidlinmBMARstHeatoddsf the cexperaaantotigly involved

AEs s eTssitette e fAsing frgus, @ blood sample was

en using anticoagula e mice were weighed and

euthanased. The plasma was separated by centrifugation at 3000 rev/min

A

H%@ﬂ%ﬁlﬁg iriglycerides The pls concetrations of triglyerides
y enzyme assays

Principie

The effect of the compounds according to the invention is evaluated in vivo in the
db/db mouse by measuring the plasma triglycerides and insulinemia after 28
days of treatment with compound 2 by the oral route. These levels are compared
with those obtained with control animals (not freated 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.

The efficacy of the compound according to the invention is alsc 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 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 fo

the invention) to the mean of the relative values of the control group, is then
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25 (bioMerieux-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 o % 30 microplate. The serum to be
assayed for insulin is then deposited on this pIate A guinea pig antiinsulin
c%”&lﬁgf%w SCR %&Jﬂ/ MALSE A% ?aée%%t”@? &é‘f&thb%%%vatmg
complex an atta to |t na y a'pero das anti- g nea
chatipody isfdbde@bammdchﬁﬁdtmé mﬁnéaq)@amsﬁgtmd aﬁtutmjynetag of the
“Q B{f e\'}réﬁjfe%a '8 dﬁ% q'%&rr%y ion of the enzyme OPD (ortho
phenyl diamine to e su strate Intensity of the coloration is
proportional to the amount of insulin present in the sample. 5 Analysis of
Fg]%}&e&{pressmn by quantitative RT-PCR Hepatic tissue The total RNA
was extracted from fragments of liver using the NucleoSpin(r) 96 RNA kit
gane hgctrfnalelt, France) following the manufacturer's

%rét%t@@/ﬁ %s%%?é'ﬁé ?Jdlfet%%e@@% ﬁ@;“t’_l)%@ﬁ&%ﬁ %%gen 2/12 hours

fragments o muscle using the RNeasy(r
gohomnngtand reameeaiunecs 2Etudtioné\ies apgtmma@mh RN A guartiedhe mice

T e
ttaemb@dvtamdrg@tbaﬁér oﬂthmvuwta}enaz ipnievelD TRt dene &fr dNT Fisst time

R - O |
(T8 SRR T SHEL AR AU pens
Wﬁmﬁﬁmmm%@mas%&&& MyiQ Sitmisielor Ryalrtiagastric force

petﬁﬁrﬁe Célgl%tgét g%BJ%Ig%yeen per&t O%ieﬁ?olloév%gggﬁ%e supp Iegsammats

ihadofraaceiationt; ivadewatidkadeodn Signadilgted). The food intake and the
%%Ygézeq@gs%’“?Qc%?JSS‘Ct%U&ﬁE&UF WED 2. fyRrdizationnERETAEE of the

primer pairs
experiment, the animals were anesthetized after fasting for 4 hours, a blood

sample was taken using anticoagulant (EDTA), then the mice were weighed and
euthanased. The plasma was separated by Centrifugétion at 3000 rev/min for 20
minutes, and the samples were stored at +4°C.

Samples of hepatic and muscle tissues were taken and frozen immediately in

liguid nitrogen and then stored at -80°C for {ater analyses.

Measurement of plasma level of triglycerides

The 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 INSCR020 kit

from the supplier Crystal chem). A mouse antiinsulin antibody is fixed on a
microplate. The serum to be assayed for insulin is then deposited on this plate. A
guinea pig anfiinsulin antibody will recognize 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 guinea pig antiinsulin antibody.
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specific to the genes under investigation are as follows. mPDK4: sense
primer: 5'-TACTCCACTGCTCCAACACCTG-3' (SEQ ID No.11) and
antisense primer 5-GTTCTTCGGTTCCCTGCTTG-3' (SEQ ID No.12) 30
MACOX1: sense primer: 5'-GAAGCC GTTACGAGGTG-3' (SEQ ID
No.3) and antisense primer: 5' TGGA CTTGGGACGGGTG-3' (SEQ

d@&g?n@td@?&E R RNEE LB Sl BaHatndft oPhE ERAA DAL (i pheny

D No.7) an antisense primer:
BamGESTTINE GUBGAEG T G5 Nessils R ItE Ne/gyahioC 3 psepegional to the
TG-3' (SEQ ID No.15) and

e S SR acrocacTe s s (SEQ 1D No.16)
The amount of fluorescence emitted is directly proportional to the amount

4 ée aLy. iBIER L?érj{ff‘aﬁ\t%r??f gbeﬁeactlon and amplified

aring Or each target investigated, a range Is produced by
Hepaéedissugiutions 10 of a pool constituted of a few microliters of various
TRLCKSBIRRACUPLORLRIENIN B YrasErRI Aaive cuBISsnn Ieyelsioin® oo

each target are thus determined using" the efficacy curves obtained with
R pditits (M asaespige NRgele VdResHbxpreaias ofatevgeaedhs intaagfacturer's
ars hegnormalized, in the hepatic tissue relative to the level of
expression of the reference gene 36B4 15 (whose specific primers are:
sense primer: 5' CATGCTCAACATCTCCCCCTTCTCC-3' (SEQ ID No.19)
Iﬁ@@cﬁé‘tﬂé%%e primer: 5-GGGAAGGTGTAATCCGTCTCCACAG-3' (SEQ

and in the muscle tissue relative to the level of expression of

the r&abrﬁtl&fbeﬁ@swstmi@eefr%@cffﬁ:gmmms ahensepiee phi@rine RNeasy®
ﬁb%é@ﬁ*%%%@@é%ﬁéﬂ%ﬁ@%n?&r(éf%@d%mr?&} #ns.

antisense primer: TCGGGTGGCTGAACGC-3' (SEQ ID No.22)).
The induction factor was calculated for each sample. The higher this

{efonr s 9reRIGA e GaNRiISYP S AHBSHNBASIRNOWHE then reverse-

compound. The flnq resultis re re ente as the mean of he induction
jansssihece iercerpeiamentangrBiy by reaction for 1 hour at 37°C in a total

volume of 30ul 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 5ul of diluted reverse-transcription
reaction mixture with a hybridization temperature of 60°C. The primer pairs
specific to the genes under investigation are as follows.
¢ mPDK4: sense primer: 5-TACTCCACTGCTCCAACACCTG-3' (SEQ ID
No.11) and antisense primer 5-GTTCTTCGGTTCCCTGCTTG-3 (SEQ
tD No.12)
« mMACOX1: sense primer: 5-GAAGCCAGCGTTACGAGGTG-3 (SEQ 1D
No.3) and antisense primer: 5-TGGAGTTCTTGGGACGGGTG-3' (SEQ
ID No.4)

¢« mCPT1b: sense primer. 5-GGACTGAGACTGTGCGTTCCTG-3' (SEQ
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25 Results Measurement of plasma triglyceride levels 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 30
animals, Unexpectedly, the triglycerideﬁ&el is lowered significantly by the
treatment with the compound according to the invention. Measurement of

insulinemia, 141, Fig. 4-2 compares the plasma,| | i .
days o??eaglr%g%t \?%ﬁf g(r)]rr‘]speoRu%ed 4 ,nén rﬁinigg’gﬁegﬁ%%%tﬁr%%ﬁ§igGTT"3
levels qi@&iQdD With&he control animals. Unexpectedly, insulinemia is

lowered significantly after 28 days. o t i ' ,
oo 0 & ARES Bl ge SR By (R T PRrHSEQ 1D
inventohécalsy) deinmbnstraisehiseyivoritingt th& cEARBOICREQTRGTCHSCTC-3
inventioé%ﬁ_:g {Sq{l,lcljar‘(%r)s of the expression of target genes of the PPARSs.

The results presented in Figs. 4-3 and 4-4 show that compound 2,
administered at 50 10 mpk for 28 days in db/db mice, induces a significant

increase in expression of the genes caoding for PDK4 (Fig. 4-3) angd for
e, T FRRRS e FRIGEI heshl e N schpourt o
dipickdertestdoyhiiNAteprestaiiobsrtheasthdrefrdbegreaetias brth@tapjéed durin
g
f PP in the liver.. The fact that. their expressian is modulated .. ..
b GAE > PR LGSt R < 15 PO RBFREDF diutors
ofindp greah ce s itioite o an fenthrmnertzilielie patteologessvEtsEheEMeceiptiten reaction

YL Ao e SR EI5 RN s
tbﬁeeé‘iuadyim[?rigs; ¢tﬁammwwma®m¢p¢m&dministgred at 50
TYRIAAE AU B Mg B ARG ey, in e
immat_ikc:ms@gretg‘lb{m tthéreketntal miisofercHsase géribs celirdoce gene 36B4
e POl SR g pier -
CATGCTCAACATCTCCCCCTTCTCC-3' (SEQ ID No.19) and antisense primer:
5-GGGAAGGTGTAATCCGTCTCCACAG-3' (SEQ 1D No.20)), and in the muscle
tissue relative to the level of expression of the reference gene 183 (whose
specific primers are: sense primer. 5-CGGACACGGACAGGATTGACAG-3
(SEQ ID 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 levels

Fig. 4-1 compares the plasma triglyceride levels after 28 days of freatment with
compound 2, administered at 50 mpk, against the levels obtained for the control
animals. Unexpectediy, the ftriglyceride level is lowered significantly by the

treatment with the compound according to the invention.

Measurement of insulinemia
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muscle. The fact that their expression is modulated by compound 2
reinforces 25 the notion that this compound is of major importance in
connection with metabolic pathologies. Conclusion Unexpectedly, the
experimental data presented show that1 mpound 2 30 possesses
antilipemic and antidiabetic properties in the db/db mouse. Moreover, the

ID n Y

o e R oo Pl anent with
cePERENHA, eddenm’t@tezya’ceiﬂunw@h/ecgmnmumaﬁdmmwnatbw:th the control

ﬁ%%'?&“ 895810 ggcpg %%%%‘0[% %%gtgt?é?géﬁtsé’

V, tigg o
e metabo e compounds acco O#ﬁ%fﬂgg‘% Oglgll’l(riaayS of

tmatmem%ﬁy@ammi@swhmmeound gtimulating effects of the
compounds according to the invention were evaluated by measuring the
R OX|dat|on of fatty aC|ds by murine myocytes pretreated with the
=03 HEEEA ye2 i hatlesr The more 10 the
ﬁf‘%ﬁ%r@%ﬁo Télﬁﬁ%ﬂ@tpét@rﬁtﬁf?q}%dﬁ'fgfrﬁ Sggntg&ﬂt'g@tgﬁég?dmg to the
stimulating action of the compound according tot e invention
imveabolisaignrapelatosciel délis crpeasisjectivé engeheases dhdhenBARs. The
rf duir. f
B e e oot T 2, Jehegiha ar s0
rm;zictczr AGriRyecn ligk/gbbraicediNdnsEECA G ONIBaaItiVALESRSEDNI Ewpressmﬂ of

o T o A A R A B e,
B@%@@hp@ﬁ@rﬁ@d&eﬁ@t ezmmarm(/ledyeﬁ(y'bhprdleztzOoadB;hmr@tﬁemeée@olism,
c?da‘?g ‘PQC%%XY%&'&?&@S %}%15‘ %tﬁétty %B%é %?%?ﬁi'ﬁ’wﬁt' tﬁé fi9 ;““t*‘ﬂ&%ct that

medlum replaced wit ere Ing medlum bas
thelr expression is modulated by compound 2 reinforces the notion that this

compound is of major importance in connection with metabolic pathologies.
Furthermore, the inventors also demonstrated in vivo that compound 2 is 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 compound 2 administered at 50
mpk for 28 days in db/db mice, induces a significant increase in expression of
the genes coding for CPT1b (Fig. 4-5), PDK4 (Fig. 4-6) and UCP2 (Fig. 4-7) in
the skeletal muscle.

These genes code for proteins invoived in lipid and carbohydrate metabolism
and thermoregulation, and are known to be target genes of PPARS in the
muscie. The fact that their expression is modulated by compound 2 reinforces
the notion that this compound is of major imporiance in connection with

metabolic pathologies.

Conclusion

Unexpeciedly, the experimental data presented show that compound 2
possesses antilipemic and antidiabetic properties in the db/db mouse. Moreover,
the experimental data show that the compounds according to the invention
moduiate 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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with addition of 2% of horse serum (Gibco; 26050-088)), then incubated at
37C 25 and 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 ed to the culture medium for
differentiation. Compound 2 was 30 tested by dose effect from 0.01 to 1
HM g%n%@igaers were tested at a dose of 1pM. The compounds
according to the invention are dissolved in dimethylsulfoxide (DMSO,
Sigma; D5879). The cells are treated for 24h at 37C, 5% CO2. The effect

QLTS AAEYICRGLI IV HIARL SAMBASL IR SHUMBE of the

1 A

Gf SO EhageMIgEIehe 8 YeplHesdiahaunne My eayseimoedey
glucose (Gibco; 21885-025) with addition of 1% L-glutamine (Gibco;
25030), 1% penicillin/streptomycin (VWR; BWSTL0022/100) and 1 mM
Rringtitlme (Alfa Aefar; A 17618). The cells are then incubated with
THillatet RRITHRIRABRA complec O oMt 3CCIBIHe RICRRNRAMn were
CO2. The reaction Is stopped after 1, 2 and 3 hours and the proteins are
rakipiedelwineasudisgishaon-exiaiorowt Hatily agidanbyoumtifigeismyocytes
r ipit r - ly,, R0
R SRR A I RPN AR e more
thnigiuimdiscatrea soirelthén Drobed thievabfafatthe acitsuns ohtitatest pdmitaeater the
Jroseenveried (oaer o SIndA rangs 1o BreRared Y SHOge a8V o ol in
OHGHE gf?hequtlatela pa?mlPacfe{} ESK comglex h order (o cﬂatermmeatpie
tam ownd abé palinitate converted to water. For each time of the kinetics, 1h,
fﬁ‘q’?‘% TN i"é“Tt‘c?“rrz‘ﬁtﬁ'é‘sﬂ?é‘%‘é"%?n?ngr?E"g’fZ%?Eg%ﬁ"taé ar %?r'r%géﬁteqdunng the
ylinear regression. The areas under the curve 20 are detérminedtor
métosendrialonditiatitnarid thimbesedtSatte acidealized with DMSO. The
final result is represented as the mean of the induction values in each
experimental group.
Protocol

Differentiation of the C2C12 cells to myocytes

The C2C12 murine cell line (obfained from ECACC) is cultivated in DMEM
medium (Gibco; 41965-039) with addition of 1% L-glutamine (Gibce; 25030), 1%
penicillin/streptomycin (VWR; BWSTL0022/100) and 10% decomplemented fetal
calf serum (FCS. Gibco; 10270-106).

The celis are seeded on 48-well plates at a density of 25.10° 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 to differentiate them to myocytes.

Treatment

After 4 days of differentiation, the cells are treated with the corﬁpounds according
to the invention added to the culture medium for differentiation. Compound 2 was
tested by dose effect from 0.01 to 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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25 Results The inventors also demonstrated in vitro, on myocytes, that the
compounds according to the invention have stimulating effects on the
p-oxidation of fatty acids. The results presented in Fig. 5 show that
compound 2, in dose effect starting from®.01pM and compounds 4 and
11 according to the invention, at 30 1pM, induce a significant increase in
vidtexiskatffe af Japesigionaurine myocytes. 144 Conclusion
Unexpectedly, the experimental data presented show that the compounds
according to the invention have a metabolic action in the murine

NRRGHeSe @G nskiBateRfabolism of fatty acids. 5 Example 13: In vitro
evaluation of the reverse cholesterol transport- activating properties of the

AihpttindRuE cSfaifeATRRL inlnfohtwRnEd WD TheTBREcEss tth 2 DMEM
rRempey mba@c%m@cﬂé@ tQEhecHVentERE UPEVEIRR CHAESIRI ObiransPRIGIutamine

was evaluated ){Omeasuri_ng the expression of the ABCA1 gene ﬁATP-
(RiRg ca8<Bte! GupsaRlUSTRRIRBRCY MR BraRE PGl o 1 MM
Lincthaieidupoatcholesterrl) indugnamipaseprhage shEhe imaieRel with tritiated
expression of ABCAL is increased, the greater the stimulating action o

A o A BB o feeRIB RS Ao ciob C Oz, The

reabepets Biotpral Riferentiatian hberd HRdLigellsrtadnrcerphaeefkthtd with
THP1 human&onocﬁ;ﬁe line (obtained from ATCC) is cultivated in 20

Filptt8RPMEhMAith addition of 25 mM Hepes (Gibco; 42401-018),
Hifstiglutamine (Gheasikp030-24Brdlmegnigiin/stieptomycin (Bigsksesy  culture
AG; A 2213) and 10% decomplemented fetal calf serum (FCS. Gibco;
SEE03388Y. The cells are seeded on 24-well plates (Primaria BD Falcon)
Séeodansimmil3.d0breslsiael anpérapbaiedabIgbotne Yo COYME/2hen the

in the presence of 30 ng/m| 25 of phorbol 12-myristate 13-acetate (PMA
r:%sg}'aéi %ﬁ&fi[ﬁb%%mﬁ?é ﬁ%%iqoorﬂ%}gpﬁygé@gteyt#}e amount of trEtia(ted p?almitate

not converted to water.

A standard range is prepared by successive dilutions of the tritiated palmitate /
BSA complex in order to determine the amount of paimitate converted t{o water.
For each time of the kinetics, 1h, 2h and 3h, the amount in nanomoles of
oxidized palmitate is calculated by linear regression. The areas under the curve
are determined for each set of conditions 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 p-oxidation of fatty
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 a significant increase in B-oxidation of fatty acids in murine

myocytes.
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Treatment The differentiating medium is drawn off and replaced with the
treatment medium 30 (same composition as the culture medium but
without fetal calf serum and with 1% of ultroser (Pall Life Science;
P/N267051)). The compounds according4o the invention are dissolved in
dimethylsulfoxide (DMSO, Fluka; 41640). Compound 2 was tested at a
odnsel@dibANM. The cells are 145 treated for 24h at 37C, 5% CO2. The
ffect of the compounds according, to the inventign i ared with the
Gt o FaPRRECIah LR BIRAT IR S HaiaholiEh BEPounds
a@d@fmfﬁjl\t@ R iﬁ\/&fﬁbﬁﬁeaﬁv&n& ihetstalic NAip exiracted fafnthenyocytes,
IIs u5| the oS 96 RNA kit (Macherey Nagel, Hoerdt,
%\ﬁ'@@) %‘ﬁ\%’%ﬁl cRFESs instructions. 1 pg of total RNA
quantlfled based on the spectrophotometer reading) was then 10
Ab reactlon for
£ Y B 'Ya ~ AP RR YA £ ."E" -‘-. 4,
daTVaﬂnkaﬂ%mﬁw&miﬁBrmuﬁ&@webwmﬁ (bérﬂeeshmmaﬁu of
RNase inhibitor (Promega) and 1pl of MMLV-RT (Invitrogen). 15 The
guantitative PCR experiments were carried out using the MyiQ
Fringipieolor Real-Time PCR Detection System (Biorad
arn uette Fran and were erformed u the i BR
TR BTSSR KRTROMING BESUpReS a6 kg esterol
tﬂaﬁmmw&glm@ﬂated tevetsadraingctiziexpression ohixtardBEAN gene (ATP-
hybridization te ure,of 60C. Primer pairs eC|f| 20 to the gen .
e RS  vE Let TARAT: SERE Ao Ans orter AVSived i the
SfGT GAGKDIdEH DG G GlGaAAGad ¢BRAYHS. Nihé) awdigeribe peipesssion of
’%g CTGAGAAC %CGAGCC -3 y(} (%ID IN %25 The atpc%Hnt of q
febcbhc D Emteed is ey Rropdhfonal TR KPSy ©F the compoun
ol gy eatiny DiEhivesentardhesstadiottbmieartspoand amplified
during PCR. For each target investigated, a range is produced by

successive dilutions of a pool constituted of a few pl of different reverse
Memtion reaction mixtures. The relative expression levels of each

E) ren Egtstgrlij ? {?]tgrﬂ_i{;}gq gfsei%gto macrophages

The THP1 human monocyte line (obtained from ATCC) is cultivated in
RPMI1640 medium with addition of 25 mM Hepes (Gibco; 42401-018), 1%
glutamine (Gibco; 25030-24), 1% penicillin/streptomycin (Biochrom AG; A 2213)
and 10% decomplemented fetai calf serum (FCS. Gibco; 26050-088).

The cells are seeded on 24-well plates (Primaria BD Faicon) at a density of 3.10°

cellsiwell and incubated at 37°C and 5% CO, for 72h in the presence of 30 ng/ml
of phorbol 12-myristate 13-acetate (PMA) in order to differentiate them fto
macrophages.

Treatment

The differentiating medium is drawn off and replaced with the freatment medium
(same composition as the culture medium but without fetal calf serum and with
1% of ulfroser (Pall Life Science; P/IN267051)).

The compounds according to the invention are dissolved in dimethyisulfoxide
(DMSO, Fluka, 41840). Compound 2 was tested at a dose of 1uM. The celis are
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30 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 36134 (whose specific primers
146 are: sense primer: 5'- CATGCTCAA@ATCTCCCCCTTCTCC -3' (SEQ
ID No0.19) and antisense primer:

1A BETART GOLE O CACHES dBiRQ danbediil BctBRding to the

induction factor, i.e. the ratio of the relative signal (induced by the
IRGPRYEBOH C&&B?&ﬁ%“f’&?h@‘?n@ﬁﬁ%ﬂ W§9gn‘"i@%ﬁ’1eof the relative values

of the control group, was then calculated. The higher this factor, the

reater the gen expressmn actlvatlnc character of the compound. The
e RIS dave st uaRsatnion @nskalaB i oR B b ach

Wﬁ@ﬁﬁt@hgrm@tdﬁﬂ%ﬁwtﬁs éhﬁam@m&wﬂ&m%@mamh@mmmosmn

n macrophages, the compounds ccordin the invention have
O i AR VB O Elr rRRE IR P el Marfacturer'
ipsaseftain Fig. 6-1 show that compound 2, at 15 1 pM, induces a

significant increase in expression of the gene coding for ABCA1 in human
macrophages. The results presented in Fig. 6-2 show that compounds 4

‘ardof ﬁg@@mm (@mimwlﬂgﬁeatdﬂ;M@@@éﬁ%ﬁéﬁ@@@@@@ve&dﬁ@%as then
a SI ificant increase in expression o ne codin r ABCA1 in

SR IARRREISRELIR o CITaRIOan DN BB ae ahotes ol gty 37°C in 2
td@ta\m‘mwt@ﬂmmvw:mamm@mnﬁ@uﬂcks(Im@@eg toftBeniesftion T, 0.18 mM

3 B RO atbly PrORaLER BFIVG. CATARBIIU acihit & e Mnistor

- (IPngntigaimadmed el ofiRlirdsR Tnonatwgsn Principle The antiinflammatory

effects of the compounds according to the invention were 30 evaluated by
measuring the secretion and expression of macrophages chemoattractant

TretqurativiGig ATRExssrimeaeaianoieindse SuUMIMRG)the MyiQ Single-Color
Real-Time PCR Detection System (Biorad, Marnes-la-Coquette, France) and
were performed using the iQ SYBR Green Supermix kit foliowing the supplier's
recommendations, in 96-well plates, on 5Sul of diluted reverse transcription
reaction mixtures with a hybridization temperature of 60°C. Primer pairs specific
to the gene under investigation were used:
e hABCA1: sense primer: 5-CTGAGGTTGCTGCTGTGGAAG-3 (SEQ ID
No.1) antisense primer. 5-CATCTGAGAACAGGCGAGCC-3’ (SEQ ID
No.2)

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 constituted of a few pi of different reverse {ranscription reaction
mixtures. The relative expression levels of each target are thus determined using

the efficacy curves obiained 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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monocytes treated with the compounds according to the invention for 24
hours and stimulated with PMA (phorbol 12-myristate 13-acetate, which
causes an 147 inflammatory response of the cells). The more the amount
of MCP1 secreted is reduced, the greatgg the inhibitory action of the
compounds according to the invention on the inflammatory reaction.

dsimisagdhgimere heEaEessoAACKECTaES codimg fug GAGPEGHW |ID No.19)

i BUREcBIIG 104G TR = URALC GRS GRS (SEQ 1D

Nell0Tihe THP1 human monocyte line (obtained from ATCC) is cultivated

in 10 RPM11640 medium with addition of 25mM Hepes (Gibco;

42401-018), 1% glutamine (Gibco; 25030-24) 1% penicillin/streptomycin

rafw@mmmc&zla) t&edéi@%ﬁ&r?@renﬁame@deﬂem@d leaiégery ﬁhéﬁﬁﬁlpound

Gibco; 10270-106). Treatment 15 The cells are see on 24-we

TBHIIE &b B CONF A A e AT or 90, R BEICRAI b N FSatnahe control

gnﬁnhunm@@nnesrompmmecas Ehmcuﬂtghermatﬁum@utwﬂiheo Q%atér the gene
eme te fetal calf s

GRS A CHALE TSLCBIEte P A RAAT G e MR dSr epresented

geshensead®mithe tomticndsshessidingdb eh@mveett@mi yengptested at
0.1, 0.3 and/or at 1pM, and dissolved in dimethylsulfoxide (DMSO, Fluka;
41640). The cells are treated for 24h at 37C, 5% CO2. The effect of the
Resydésind according to the invention is compared with the effect of
_R]MSO alone. 25 Measurement %"?1 CP1 se retion The treatment me

[

nventors 8} iy ﬁium th

IS fecovere nddt%e %o?n gﬁpat fl\ﬂllyi i3 measulﬁgaarﬁsﬁgaﬁﬁ%p ages, ne
dEanpAlidEH eorandihg Pib Blisa satéx@B@xOﬁEdAaS%rﬁ%ﬁa@owM@men reverse

an % i&rs rec endatlins Ahu (é ono OP 42, at
%n% RE3H 2 PSS ﬁf?{eesﬁﬁ Sup@m fs, T n‘{"am% g-Hgpound <. a
MOP Inseeedesl Synifeaet s aresdstnbetede gsivrothyirtetknatddGiRg for ABCA1
antibody will then. attach tq the con Iex A thir conjugated and
couple%)(.[c')ﬂ & %%)oi}? 5 Ielch?yr guma 3 nr%s& IQn%Qe ShoWhat e compounds
4 and 7 according to the invention, at mM and 300nM respectively, induce a

significant increase in expression of the gene coding for ABCA1 in human
macrophages.

Conclusion
Unexpectedly, the experimental data presented show that the compounds

according to the invention stimulate reverse cholesterol transport.

Example 14: In vifro evaluafion of the antiinflammatory properties of the

compounds according o the invention in a mode! 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 maitrix metalloproteinase 9 (MMP9) by
monocytes treated 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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presence of substrate, to initiate an enzymatic reaction, the result of which
is a 148 coloration that is proportional to the amount of MCP1 fixed, and
can be measured by spectrophotometry. A range is produced starting
from a known concentration point, makigrg it possible to calculate the
MCP1 concentration in each sample. 5 The induction factor, i.e. the ratio

infldhersinnsl ledpepddpithrcesiRouTHaceslthg tantibin\eMITHO thereted is

Iy T

|ﬁm@;hre>su6n8tm@nrﬁmﬁmt@@tmmﬁﬁﬂ ghithigaind ubkonyaiugs @‘xmion of the

R AR R AE (O MNP i GTAPHR [CAiEeleh TamHm famatory

aiﬁé@gdhﬂ\bluéie@wﬁdﬁ)a%d?cﬂiﬁg%(ﬂ!ﬁ@@hﬁa}dd\dﬁgel, Hoerdt, France)
following the manufacturer's instructions. 15 1 pg of total RNA (quantified
based on the reading of the UV spectrophotometer) was then
Peyasseitranscribed to complementary DNA by reaction for 1 hour at 37C

I totalfv lu f§30 containing buffer 1X (Invitrogen), 1.5 mM of DTT,
Mﬁ%eg@ 200ng of pdN6 (Amersham), 30U of
TRidaseHRq inhibiten (Fioneges andelpddﬁtMi’vﬁd/ fRInfinwTrogyn)isThiailtivated  in

A P oot S bk Geralo PL0. 42401-018), 1%

gHAsmesHa{Clguet RS (BeueR) Bidpemsitdipestosmethysing BIedR &Y B/, A 2213)

R P T el Ao TP IR be wit

a hybridization temperature of 60C. Primer pairs specific to the MCP1
:@%d MMP9 genes under investigation were used: hMCP1: sense primer:
= GATCTCAGTGCAGAGG-3' (SEQ ID No.9) and antisense

TPrigneells'-AE TEEEEEH GA G WEHGEKET G3InEES B IEE)aI‘stoﬂ)O}at a density of
é] W{D (% Pssﬁvg E”pnecthg %;(e;é%met%CACdC Y sAacr:ﬁAg Cc:oAn(%p%s@on as the culture
medium but with 0.2% of decomplemented fetal calf serum) and in the presence
of 5 ng/mbL 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 1M,
and dissolved in dimethylsulfoxide (DMSO, Fiuka; 416840). The cells are treated
for 24h at 37°C, 5% CO,. The effect of the compound according to the invention
is compared with the effect of DMSGC 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 OptElA; 555179) foliowing the
manufacturer's recommendations.

A human antiMCP1 monocional antibody is fixed on a plate, then the
supernatants, containing the MCP1 secreted by the cells, are distribuied. A
biotinylated antiMCP1 antibody wili then attach to the complex. A third antibody,
conjugated énd 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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No0.17) and antisense primer: 5-ACCACAACTCGTCATCGTCG-3' (SEQ
ID No0.18) 149 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 tayggt investigated, a range is
produced by successive dilutions 5 of a pool constituted of a few

IBHSFRUIERTS RbYHOYT JEURISAE RS HIRIIAHBARIOB: MRAPHESHIAE reldiivVean be

expression levels of each target are thus determined using the efficacy
m@aﬁég%tamé@wtwmmm the' #agge isTREaBveRTopBkERSs SiBfoR known
dbseneh PSS HARANe hoeUBA A8 cHIig d eRalEERt @ shledivRation in
to the level of expression of the reference gene 36B4 10 (whose specific
IRRERBRE sense primer: 5' CATGCTCAACATCTCCCCCTTCTCC-3

TRE GBI -RRsk anisefise PEIRCTHf the sisqnai induced byl_ the compound
5-GGGAAGGTGTAATCCGTCTCCACAG-3' (SEQ ID No.20)). The

3600608 udhsrinventianiadhst fenelsieseprirpheieisy wptniden calculated.

TROBALIRSCRAARY 19 i HixemHaNh MRS MeREP LI P seiiNBo@IHeSn MCP1
of the control gr_oui), was then 15 calculated. The lower this factor, the
rjesHé

spesiemnd fith degeeEBRipe ARt HeRe Ot jhesiigiciag values of
dingh st eepsespnied as the mean of the induction values in each
experimental group. Results 20 The inventors also demonstrated, on
monocytes in vitro, that the compounds according to the invention have

eatinirmmpinyeifacisclbatepdliz BrpagAtaddn nativadvehpwthat

compounds 7 and 11 according to the invention, at 1pM, Induce a

AfpiftemirriichsplaldiRRidR sriRsadifrATHAR ARioEtRS. trRducieoSpin®
$8S Hi] R TRRECRERgS NaddnHoS ahowrBiRioioRewls frannbhufacturer's
according 25 to the invention, at 1pM, induce a significant decrease in
BRBEE96S of MCP1 and MMP9 in human monocytes. The results

presented in Fig. 7-4 show that compound 2, at 0.1 and 0.3pM, induces a
significant decrease in expression of MCP1 in human monocytes. 30

bEheriab BNexpeeastificderstsermiiRdrasiap RIsbRddVshRRrFiRpliRtemeter)
WaRReHRdS  APSOIGIG EFRE IRy QRHADIBH G BN AP madens AN IMour at

monocytes - .
37°C it a total volume of 30ul 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 guantitative 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 5ul of diluted reverse-transcription
reaction mixture with a hybridization femperature of 80°C. Primer pairs specific 1o
the MCP1 and MMP9 genes under investigation were used:
e hMCP1: sense primer. 5-AGGAAGATCTCAGTGCAGAGG-3' (SEQ ID
No.9) and antisense primer: 5-AGTCTTCGGAGTTTGGGTTTG-3" (SEQ
ID No.10)
¢+ hMMPQ:. sense primer. 5-TGGCACCACCACAACATCAC-3" (SEQ ID
No.17) and antisense primer: 5-~ACCACAACTCGTCATCGTCG-3' (SEQ
ID No.18)



10

15

20

25

30

stimulated with PMA. 150 General conclusion The inventors have
demonstrated that the compounds according to the invention 5 have
HDL-cholesterol synthesis stimulating properties, antilipemic properties
(lowering the plasma triglyceride and frggyfatty acids levels) as well as
antidiabetic properties. Moreover, the inventors demonstrated that the
compounds according to the invention are regulators of the expression of
_{genes coding for enzymes involved in lipid and carbohydrate metabolism

A5 ameigyt 197 dissiisssencenedttied uts doseiMearpPeRiRNRolsuéihe amount of
VHRERRAIIRE Bierapraticy Paiefial QE I EARPURESACHHE BRI during

invention with' respect to pathologies associated with metabolic

RORdrbRccaciialg el EHsaiemes. obsange dmprodurasdhy auccessive dilutions
JF WHEENQRs G BN PR AN R ARRRCE I YIAINE REARARURMBtion reaction

character in 15 various cellular models, notably reflected in regulation of

e easreEBR FEAtEnRXP @sHRg fsivals yhRacmiaiost FharBusselssiped using
tREIBIS:RN L GRIDO BYAIES. ARd i IDEHROIRgHEAHaRy@nd in an increase

in catabolism of the fatty acids, as well as antiinflammatory action, 151
TRerevainoEexaersionmt tbi gengs, shinigestiovrisctiess normalized, in the

RS HRdanane atoniie exPeineal frepdiabslesRplevanseite gene 36B4
Alzheimer's disease, J Alzheimers Dis, 2006, 10 (1), 89-109 5 Fox-Tucker

(whase CardictReeHH MarkdtRISok to 2810, BUSIRESS INSIGRIae 5-
GRS 2005 AT (eross Brret@la Remorisemed 1alfaricsriebyaiebrimer:

Receptor bid: A novel target 10 for the reduction of atherosclerosis

AISENERATOBR VS THERGEUTICSEFRAPENFER) bods1e induction
DR 324Rd AN AR RIRsIaSHSResIERRRIBY B RRAb(HRIs8kording to
Guidelines on Prevention of Atherosclerotic Vascular Disease, 2003, 15
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.

Results

The inventors also demonstrated, on monocytes in vifro, 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 1uM,
induce a significant decrease in secretion of MCP1 in human monocytes. The
resulis 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 MMPS 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 monocyies
stimulated with PMA.
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Kota BP, et al., An overview on biological mechanisms of PPARS,
Pharmacol Res, 2005, 51 (2), 85-94 Lefebvre P, at al., Sorting out the
roles of PPARalpha in energy metabolism and 20 vascular homeostasis,
J Clin Invest, 2006, 116 (3), 571-580 LeRgke M and Lazar MA, The many
faces of PPARgamma, Cell, 2005, 123 (6), 993-9 25 Liu Y and Miller A,
Ligands to peroxisome proliferator-activated receptors as therapeutic
optlons for metabolic syndrome, DRUG DISCOVERY TODAY:

B BERTRATEGIES, 2005, 2 (3), 165-169 Mensah M, The
Atlas of Heart Disease and Stroke, 2004, 30 Polak, Oral administration of

the selective PPARd agonist GW0742 reduced clinical symptoms and
TreelieerdetroabRMARsbglad iHRiNcato RRUVEF RO TE IR IRE invention

h%‘eg A NeUrIBEINRY!, KAReSR F%.%ﬁ?l?iﬁrrﬁﬁ aﬂm’ﬁ'@t@i@@“%ﬁiﬁé@%@bropem%

apolipoprotein gene expression and serum Tipid levels b

(lewatesylthRap@rmid (VA ke PPRAR ISR a%‘twaﬁa@«fﬂ%] IgyiglsiReas well as
alRRasiEl 1) 237idd0 108 r&dAIMSiLompanans de&%@&a&ed that the

substituted 3-phenyi-1-'5 (phenyithienyl)propan-1-ones and
RApRORYIAS(BRERYIINE Y TheopaRItiohaR e geiiess ol i@ LU s&s s Rhgenes

aéhkh%Arcﬁ ¥HH sX%MPéé i) ipiwhiclr L9:8dHRRSReHEBKIAIeHE RN energy

R1 or - '-kf X2 represents a sulfur or oxygen atom; X3
dissipatians E*P%?@g@‘ﬁ R@h@ﬁ@@ﬂﬂ(}ﬂ@gRf@ﬁ'd%@\’éi%%@rﬁé tpe therapeutic

QRN A RS cORARIERASMRY to the invention with respect to pathologies

associated with metabolic syndrome, such as dyslipidemias, obesity,

atherosclerosis etc.

Furthermore, the inventors have demonstrated the PPAR acftivating character in
various cellular models, notably reflected in regulation of the expression of genes
coding for enzymes involved in the metabolism of lipids and carbohydrates, and
in thermoregulation, and in an increase in catabolism of the fatty acids, as well

as antiinflammatory action.
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X5 represents a R5, -SR5 or -OR5 group; 15 X6 represents a halogen, a
R6, -SR6 or -OR6 group; X7 represents a halogen, a R7, -SR7 or -OR7
group; X8 represents a R8 group; R1 representing a hydrogen or an alkyl
group having 1 to 4 carbon atoms, sai alkyl group being optionally
halogenated; R3, R4, R6, R7 and R8, which may be identical or different,
selected from hydrogen or an akg mgng 1 to 4 carbon atoms; R5
representing an alkyl radical formed from a saturated linear carbon chain,
dealdldonte 3Madion. attesaaidicaasone vdinessnde gmebfianiirbgxpsrimental
j 11),.10 ti 0
O o B e R B i 2006, 10
(ditf8R0%epresenting a hydrogen or an alkyl group having 1 to 4 carbon
atoms; - unbranched or branched with at least one alkyl or alkenyl group
Fb3Thakergl 1 The Carbivatoas Masa Sitittedwa2a 1 ey IREPS MNSIGHTS
:{a-carbanyl group (CO), 5 (ii) an oxime group (C=N-O-H) or
%%?r;neé%%‘? eégrggsqu(g(%: -O-R11), with R11 selected from a hydrogen
atom, an alkyl group (linear or branched) having 1 to 7 carbaon atoms,
QIS GRS A ol B O RAGHIF L ARART RIS s A BN (arge
foRehankgierps bensppicpadyidalre et OOLERY FGRAR1O

r R9 rqbpresentin%a h drogén atom and R10 representing an -OR11
CrURAREY béng UBAbed from 00 arogin 2367 an alkyl group (inear

or branched) having 1 to 7 carbon atoms, said alkyl group being

Intesnpdmimb dbiesapsiaingls WanialieydRiamy grolip! nbalby egabrespr
BRI UP AIRLABNCRIE Y\ & 4o NBteEeRty! S§@4p. notably pyridinyl,

said alkyl, cycloalkyl, aryl or heteroaryl groups being optionally
If?gtlg %gaé?%!BA%pé%ﬁ/r}é% on biological mechanisms of PPARs, Pharmacol

Res, 2005, 51 (2), 85-94

 Lefebvre P, ef al., Sorting out the roles of PPARalpha in energy metabolism and

vascular homeostasis, J Clin Invest, 20086, 116 (3), 571-580

Lehrke M and Lazar MA, The many faces of PPARgamma, Cell, 2005, 123 (6),
993-9

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

Mensah M, The Atlas of Heart Disease and Stroke, 2004,

Polak, Oral administration of the selective PPARd agonist GW0742 reduced
clinical symptoms and reduces astroglal and microglial inflammatory activation in
a model of EAE, J Neuroimmunoi, 2005,

Raspe E, ef al., Modulation of rat liver apolipoprotein gene expression and serum
lipid levels by tetradecyithioacetic acid (TTA) via PPARalpha activation, J Lipid
Res, 1999, 40 (11), 2099-110
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(i) an unsubstituted, saturated alkyl group having two carbon atoms (CH2-

20 CH2), or (ii) an unsubstituted alkene group, having two carbon atoms

(CH=CH), their sterecisomers (diastereoisomers, enantiomers), pure or

mixed, racemic mixtures, geometric isgpers, tautomers, salts, hydrates,

solvates, solid forms 25 and mixtures thereof. 2. The compounds

according to claim 1, characterized in that X5 represents an -OR5 group,

with R5 representing an alkyl radicakwhggg said carbon chain is bound to

a -COOR12 substituent. 30 3. The compounds according to claim 1 or 2,

characterized in that X5 is selected from the groups:

-OC(%B)&Q@%S-OCH(&%—}@,@@S)OO@&%& substituted 3?henyi~1~

-O(CH2)3C(CH3)2000R12, -OCH(C6H5)000R12 and -OCH2000R12.

(pbanylthina\dmrpRRmd Saesf dmidrto BRYME-Of GhrRyiuteypropan-1-ones  of
péqt%mérmthat A represents a carbonyl group C=0.55. The

compound according to any one of claims 1 to 3, characterized in that A

represents a-CHOR1 aup, with R selecteg from a derogen atom, a

methyl, ethyl, isoprop ethiyl, benzyE\odoberizyl and

pyridinylmethyl g

that ring Il is substituted with ring 1 in position C&
compoundsaccording to any one of claims 1 to 6, characterized in that
ring 1l is substituted with ring | in positidH C5. 20 9. The compounds
iRGHAIEg to any one of claims 1 to 8, characterized in that X1 is in the
para position relative to the position of ring 1l. 10. The compounds

accOIdRB BS ey G efiings R to-Rcharali& 8P R that X1 is selected
from-aHidaemethyl groun. skpgamingmtom, a methyloxy 25 group, a
methglthlo group and a trifluoromethoxy group and a hydrogen atom.

X3 represents a halogen, a R3, -SR3 or -OR3 group;

X4 represents a halogen, a R4, -SR4 or -OR4 group;

X5 represents a RS, -SR5 or -ORb5 group;

X6 represents a halogen, a R6, -SR6 or -OR6 group;

X7 represents a halogen, a R7, -SR7 or ~-OR7 group;

X8 represents a R8 group;

R1 representing a hydrogen or an alky! group having 1 to 4 carbon atoms, said
alkyl group being optionally halogenated;
R3, R4, R6, R7 and R8, 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 opposite to the phenyl group (ill), to a
substituent selected from -COOR12 and -CONR12R13, R12 and
R13, which may be identical or different, representing a hydrogen
or an alkyl group having 1 {o 4 carbon atoms;

- unbranched or branched with at least one alkyl or alkenyl group
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11. The compounds according to any one of claims 1 to 10, characterized
in that at least one of the groups X3, X4, X6 and X7 represents a halogen
atom. 30 12. The compounds according to any one of claims 1 to 11,
characterized in that X3 and X4 are igggtical and correspond to halogen
atoms. 13. The compounds according to any one of claims 1 to 12,

characterized Lag, ip fhat 3581 244rALe I Qi R SRFFPSRANKhIR group:

chlorine or fluoriné atoms. 14. The compounds according to any one of
claims 1 to 13, characterized in that at least one of the groups X3, X4, X6
ang }!gp;ggéq:ﬁgnts a halogen atom, 5 and the remaining group(s) among
X3, X4, X6 and X7 represents a hydrogen atom or hydrogen atoms. 15.
The ¢dmotideRKcaidiRyfe@hy one of claims 1 to 10, characterized in

that Xif and/onatid gpesasis-40- ol FouRie &hdN§roup (C=N-0-R11), with

compoundsaccording to any one of claims 1 to 10, characterized in that

X4 and XB hte 8REHReh)Irgrouds, aogenx 2re hyafogdyhteresin 7llinear or
The compeyRERALCRENG @ Ry Qe ChigNss! RidduthasasiarzedithSan aryl

in that they are selected from: - tert-butyl _ _
2-(2,3-dicBiBkia-9igRb 3 g5 RAsHMILGIdRetiSRIp iyl tRRA-2ry!l groups being

yhpropyl) )%m@élﬁgggg gpoate; -
2-(2,3-dicﬁgro-4- 3-0x0-3-(5-(4-ptrifluoromethyl)phené?thien-Z-yl)

propyfipheneRy21Medfapropamdicd @Rigsedting iufdrogen “atom and R10

2-(2,3-dichlgradahdry deXOR (O (Group, R11 being selected from a hydrogen
(trlfluoromethyl)phenyl)th|en-2-yl)-prqpyI)phenoxy)- -methylpropanoate; -
2-(2,3-dicRIBR-2i( Ry aloxy FER ARFRIFI P IRKRS-2 to 7 carbon

ylpropyl)pisnaexyd=Aamsiiyl OieRddimSibitifed or substituted with a
2-(4-(3-(4-iodobenzyloxy)-3-(5-(4-(trifluoromethyl)phenyl)thien-2- 25
y|)-propylﬁé?@aiﬁh‘lﬁf%m@glﬁ-ﬁi@ﬁﬁ}l%bz%éf&! group, notably phenyl or a

2'(4'(3'(41’{@@%&43/'@W&ﬁ'(fﬁéﬂabﬁﬂWWV'M@“M.WEG%}&HWE, aryl or

propyl)-2,3-dichlorophenoxy)-2-methylpropanoic acid; -

2-(4-(3-(hBREIBRNYL S/@RE RRINGD RAHBIRAYIMRIAPSIHFL -y ) propyl)-2,3-

dichlorophenoxy)-2-methylpropanoic acid;
B represents:
{i) an unsubstituted, saturated alkyl group having two carbon atoms (CH-
CHy), or

(i) an unsubstituted alkene group, having two carbon atoms (CH=CH),

their sterecisomers (diasterecisomers, enantiomers), pure or mixed, racemic
mixtures, geometric isomers, tautomers, salts, hydrates, solvates, solid forms

and mixtures thereof.

2. The compounds according to claim 1, characterized in that X5
represents an —ORS5 group, with R5 representing an alkyl radical whose said

carbon chain is bound fo a -COOR12 substituent.

3. The compounds according to claim 1 or 2, characterized in that X5 is
selected from the groups: -OC(CH;),COOR12, -OCH(CH;CH3)COOR12,
-O{CH)aC{CH3),COOR12, ~-OCH(CsHs}COOR12 and -OCH,COOR12.
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30 - tert-butyl

2-(2,3-dichloro-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenyl)thien-2-
yl)propyl)-phenoxy)butanoate; -
2-(2,3-dichIoro-4-(3-0x0-3-(5-(4-(trif|uqrgﬁnethyl)phenyl)thien-2-yl)-
propyl)phenoxy)butanoic acid; 156 tert-butyl 2-(2, 3-d
ichloro-4-(3-oxo-3-(4-(4-(trifluoromethyl) phenyl)th ien-2- yl)p ropyl)-p h
epoxy)-2-methylp ro pa n oate; 2-(2,3-d
ichlorc¥4-(Foredvpqundritersing o pheapbtbfistaragl)t to 3, characterized in

ropyl -2- ig.aeid; 5 - methyl

@%%?ggﬁ%%)ﬁf - 3%?(%%%&?§%f%u§?bmethyl)phenyl)thien-z-

yl)propyl)-phenoxy)-2,2-dimethylpentanoate; 5-(2,

3-dichloro-4+(3-0x0-3-(5-(A-(tr] thyi )ih.ien: N

yI)progjl)p@r% o(?(&ﬁ? f’z%ﬁ%%ﬁ%@ﬁﬁgﬁo% gci eé}[éttgﬂ)%ﬁtﬁf?(? %8 haracterized in

il dhoep(sseisRE-HAGRTigtonpthyiipithyIitiesied from a hydrogen atom, a
yh)-phgpoxy; - i

e (Lo RIS SIS YN e P Ftn 2 Sfbena!  and

pyoginyimetaygeeetic acid; - ethyl

2-(2,3-dichloro-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenyl)thien-2-

yl)propyl)-phenoxy)-2-phenylacetate; 15 -
2-(2,3-dichibhe-sqBHexeng g Resqidmp toraathpshehgidimeni2iglp, characterized
propyl)ph = lagetic-acid:.- teft-

k@-?ﬁ%ﬁﬂ%\)r%A- 3%%}(%-3@-%’-1?4@-?% Iuoro%é%%&ﬁﬁﬂnﬁl}t%i(seﬁl-%?t%p%opryl)?phydrogen
alenofameipespeRnoate; -
2-(2-chloro-4-(3-oxo0-3-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)- 20
propyl)phenoxy)-2-methylpropanoic acid; - tert-butyl

2-(3-chloro X e3cexarsyBda Aaemidatniaampeesydtities 1 to 6, characterized

; i _methy ter ..
ﬁ@%ﬁ?ﬂ%ﬁ%@@(%ﬁ%@?@éﬁtﬁ?ﬁ'ﬁﬁeﬁffl)thien-2-y|)

propyl)phenoxy)-2-methylpropanoic acid; 25 - tert-butyl

2'(2'ﬂ@roﬁﬁ'%ﬂ'gﬁ@'&ﬁgg&mﬁaﬁiwwf&%%ygfk&?ﬂfﬁé 1 to 8, characterized

l)propyl)-phenoxy)-2-methylpropanoate; -"
%lwamm@l‘hi@sa stgutsdAv(thiflinsr dinelRyi iRy thien-2-y1) propyl)

9. The compounds according to any one of claims 1 to 8, characterized

in that X1 is in the para position relative to the position of ring 1.
10. The compounds according to any one of claims 1 to 9, characterized
in that X1 is selected from a trifluoromethyl group, a bromine atom, a methyloxy

group, a methylthic group and a trifluoromethoxy group and a hydrogen atom.

11. The compounds according to any one of claims 1 to 10, characterized

in that at least one of the groups X3, X4, X6 and X7 represents a halogen atom.

12. The compounds according to any one of claims 1 to 11, characterized

in that X3 and X4 are identical and correspond to halogen atoms.

13. The compounds according to any one of claims 1 fo 12, characterized
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phenoxy)-2-methylpropanoic acid; - tert-butyl
2-(2-fluoro-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenyl)thien-2- 30
yl)propyl)-phenoxy)acetate; -
2-(2-fluoro-4-(3-oxo-3-(5-(4-(trifluoromgiRyl)phenyl)thien-2-yl)propyl)-
phenoxy)acetic acid; -

R 7l rd R WAL B T PRSP BY DA 85 oms.
propyl)phenoxy)acetic acid; 2-(4-(3-(benzyloxy)-3-(5-(4-(trifluorom ethyl)
phenyl)th ien-2-yl)propyl)-2- fluorophenoxy)acetic acid; tert-butyl
2-(2-flygro-f3s %Lfﬁd@'égéwﬂﬂfﬁnﬁt@ﬂ%@ﬁémtm&ﬂﬁ%ﬁo 13, characterized
yl) ropyl) phenoxy) utanoate; 2

i aRaLalIanss-00s ThilrrmieHRR ey I A& ByaRE Kh-repIpsRspisIR halogen atom,

éﬂ@?ﬂ%y@%tﬁﬂﬁi @‘F@h;?ﬁ(? AWHRAASE X6 and X7 represents a hydrogen
roxy-3-(5-(4- (trlfluorom yl)phenyi)th ien-2-yl)- propyl)phenoxy)butanoic

a{em; A0 VBRI Atoms

2-(2-bromo-4-(3-oxo-3- (5 (4-(trifluoromethyl)phenyl)thien-2-

yl)prop )phenoxy)butanoate -

2-(2-broino ﬂ%@%@@%@ﬁ%%@nﬁ%%ﬁ%@nﬁ)ﬂ@ﬁ%&@ 10, characterized
aﬁr@%\flmgﬂﬁﬁﬁwa%fé&%'ﬁs e Ekigroup

2-(2-bromo-4-(3-ox0-3-(5-(4- (trlfluoromethyl)phenyl)thlen -2-15
yl)propyl)-phenoxy)acetate; -

2-(2-brmorfd Irpdutriéddifidgme v BReny Edan=2 s 10, characterized

propylsg%l%j acetic acid; - tert-butyl

1D {ah (ys%@s@ éN(BI(lﬁYfﬂamQé?&ﬁ%tﬁﬁ%én?ﬁtﬁ@mﬁmgeﬂ atoms.
yl)propyl)-phenoxy)-2-methylpropanoate; 20 -
2-(2-bromao-4-(3-o0xo0-3-(5-(4-(triflugromethyl)phenyl)thien-2-yl)

propyI)Hhe W%@Wﬁr%ﬁ%w&@%%anbéﬂ[ﬁu |claims T o 16, characterized
iR- {Qafﬁmgplg,r@ge@c@@f;’bgﬁ -(4-(trifluoromethyl) phenyl)fur-2-

| )-ph
S SRR 4. G SR ARk Rap RSy BBhenythien-2-

propy\pReBew) rhEMIRYIeRanfifasitincate;

- 2-(2,3-dichloro-4-(3-ox0-3-(5-(4-(trifluoromethylyphenybthien-2-yl)-
propylyphenoxy)-2-methylpropanoic acid;

- fert-butyl 2-(2,3-dichloro-4-(3-hydroxy-3-(5-(4-
(trifluoromethyl)phenylithien-2-yl)-propyl)phenoxy)-2-methylpropanoate;

- 2-(2,3-dichloro-4-{3-hydroxy-3-(5-(4-(triflucromethyl}phenylthien-2-
ylpropyliphenoxy)-2-methylpropanoic acid;

- teri-butyl 2-(4-(3-{4-iodobenzyioxy)-3-{5-(4-(trifluoromethyl)phenylthien-2-
yh-propyl)-2,3-dichlorophenoxy)-2-methylpropanoate;

- 2-{4-(3-(4-iodobenzyloxy)-3-(5-(4-(trifluoromethylyphenyl)thien-2-yi)-
propyl)-2,3-dichlorophenoxy)-2-methylpropanoic acid;

- 2-(4-(3-{benzyloxy)-3-(5-(4-(trifluoromethylyphenylthien-2-yhpropyl)-2, 3-
dichlorophenoxy)}-2-methyipropanoic acid;

- tert-butyl 2-(2 3-dichioro-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenyl)thien-2-
ylypropyl)-phenoxy)butanoate;

- 2-(2,3-dichloro-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenybthien-2-yt)-
propyl)phenoxy)butanoic acid;
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- 2-(2,3-dichloro-4-(3-(pyridin-3-ylmethoxy)-3-(5-(4-(trifluoromethyl)-
phenyl)thien-2-yl)propyl)phenoxy)-2-methylpropanoic acid; -
2-(2,3-dichloro-4-(3-methoxy-3-(5-(4-(trifluoromethyl)phenyl)thien-2-
yl)propyl)phenoxy)-2-methylpropanoi %g'd; 30 -
2-(2,3-dichloro-4-(3-ethoxy-3-(5-(4- (tr Iuoromethyl)phenyl)thien-2-

ylpro Xy NBIC o
RYRRNRYPXY)-Pome héﬂ%ﬁ?@ ?SE) (%4 (514 tr luorome k%)_phenyE)thlen 2

2-(2,3-dichloro-4-(3- cyc ohexylmethox r| uoromet
phenyptsieapelyp pesspypiremsip) Rioranapispanoic acid; 158 tert-butyl
2-(2,341 &%éoa%ﬁré?’o%%s%@o(& L EWQWW&%\?SBMQHW&& -2-yl)-

yl)-propyl) phenoxy)-2-methyl props noate; 2-(2, 3
loro- 44@33&8@@%4%&10@%%&@@@7)9@@%.% 2-y)-

Propyhpbenexy)-2; esigl Reni§iE UM oxo-3-(5-(4-(trifluoromethylyphenyl)thien-2-
2-(2,3- dlflucs)frpo 4-(3- g(o 3-(5-(4- (trlf}(tngoroxmethyl)pher{yl)t ien-2 ygp yhni

ropyl)- ﬂ)ﬁéqwmt@wmy?pzwf@a‘ﬂ@em@oate

3-diflugrey4:( fl me

propyI)gpﬁﬂsoc?’(’&)PI(IZ8 %fé@éﬁ%gﬁi acﬁg}f?gt}%u% @% @rﬁ)pﬂhsen 2z

imethy! hn(gmi/me@ y(&lﬁ%ﬂﬁﬁ’éﬂi%ﬂ)’ﬁﬁ@@i?lﬁﬁ!%n 2- 10
yRroRyh-BhaNoxn)-2 MeARIePAN8atG =3 -(5-(4-(trifluoromethyl)phenyhthien-2-
2-(2,6-dimethyl-4-(3-ox0-3-(5-(4-(trifluoromet yISphenyI)th ien-2- &

propyl YoHERBY) yRhanstkyIBesiRigoic acid; -
2-(2,3-glighlorg G4y deoxyimng)- ?ﬂﬁr(ﬁ'u@@%%‘tﬂ??féhéﬂ?ﬁ%@@ﬁﬁ

2-yl)propyl)phenoxy)-2-methylpropanoic acid; 15
2-(2,3-efieRBhereAwRERH%A#IM0)-3-(5-(4-(trifluoromethyl)phenyl)-thien-

2-yl)pragyhphenoxy) 223'76@&)’&%0@?] ol @eidis. E@r fhﬁ%romethyl)phenyi)thien 2-
2-(4-(3- 5-(4-bromophenyl)th|en )-3- oxopropy

dichlondpheRyRyRoeRRMyRRipansaketate;
2-(4- (32({%(5 eram%h@resm?@ ¥b5y (4 3ANOBeRY BpteRiaTarRRerQy)-

20 2-met ylpropan0|c acid; - tert

2-(2, 3-iar@ﬁb6)8b@’09)(51(2t¥ﬁ%%bﬁﬂﬂﬁ8}?pﬁ@ﬁ'yl)th|en 2-yl)-3- oxop ropyl)-phe

20(2)% ?ﬁ?hﬁig%ﬂ r%p ??Ir@nhé?ﬁolfﬁ ~(3- -oxo- 3| ﬁ (4- (Znﬂuogomethyi)phenyi)thlen -2-
yhpropyh- pﬂwenoxy) 2- me¥hy|lgggpa¢rqgaztelen yi)-3-0x
2-(2-chloro-4-(3-ox0-3-(5-(4-(trifluoromethyl)phenvlithien-2-yl)-
propylyphenoxy)-2-methylpropanoic acid,
tert-butyl 2-(3-chloro-4-(3-oxo-3-(5-(4-(trifiuoromeathylphenylthien-2-
ylpropylh)-phenoxy)-2-methylpropanoate;
2-(3-chloro-4-(3-oxo-3-(5-(4-(trifluoromethylphenyhthien-2-yl)-
propy!phenoxy)-2-methylpropanoic acid;
tert-butyl 2-(2-fluoro-4-(3-oxo-3-(5-(4-{trifluoromethyl)phenyl)thien-2-
yvhpropyl}-phenoxy)-2-methylpropanocate;
2-(2-fluoro-4-(3-oxo-3-{5-(4-(triflucromethyl)phenyhthien-2-yl)propyl)-
phenoxy)-2-methylpropanoic acid;
tert-buty! 2-(2-fluoro-4-(3-oxo-3-(5-(4-(trifluoromethylphenyl)thien-2-
yhpropyl)-phenoxy)acetate,
2-(2-fluoro-4-(3-ox0-3-(5-(4-(trifluoromethylphenyhthien-2-ylpropyl)-
phenoxy)acetic acid,
2-(2-fluoro-4-(3-hydroxy-3-(5-(4-(trifluoromethyhphenyhthien-2-yl)-
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propyl)phenoxy)-2-methylpropanoic acid; 25 -
2-(2,3-dichloro-4-(3-isopropoxy-3-(5-(4-(trifluoromethyl)phenyl)thien-2-
yl)propyl)phenoxy)-2-methylpropanoic acid; - tert-butyl
2-(2,3-dichloro-4-(3-oxo-3-(5-phenylthigghen-2-
yl)propyl)phenoxy)-2-methylpropanoate; -

2-(2, BQWr ér(gx%gcéf@Mnylthlen -2-yl)propyl)phenoxy)-2 30
methylpropanmc acid, - tert-butyl 2-methyl-2-(2-methyl-4-(3-o0x0-3-(5-(4-

(tnﬂuo?o%éﬁ&bsﬁéwwmr@pﬁ‘emﬂtyﬁamp hekenyhipignodteh propyl)-2-

2- methﬁ'o?o@w%ﬁ%ﬁfé%@é&@ (5-(4-(trifluoromethyphenyl)-thiophen-2
159 yI)propyI)Ehenoxy)pro anoic acid; 2-(2, 3-d

ichtordett(BUiydroxy-32¢42¢ L(Wﬂtﬁr@r@é )b‘.'héﬁﬁﬁﬂLgﬁrznethyl)phenyl)thlen -2~
ylpro %QBBQ@)% SBEIRYIRIpaYRoIC acid;

2-(4-(3- enzyloxy) -3-(4-(4- (trlfluoromethyl)phenyl)th ien-2-yl)propyl)-2, 3
5 dich RGeSy G- felbiaasedig)ateny thien-2-ypropy)-

|quoroD41é% ARMbIe Adrdtrifluoromethyi)phenyl)thien-2-
yl)prop z;% enoxy)-2-methylpropanoic acid;
(

2-(3-( ﬂﬂﬂ&(ﬁ)@@@ﬂoﬁw &oﬁﬁéﬁﬁi}})ﬁf@?ﬁwmfmﬁjﬁ?@éﬁ -

difiuorgphianmpersRstdierangis acid; 10 - tent-butyl
2-(4-( oxo- -(5-(4- (trlfluoromethyl henyl)thien-2- ylzp ropyh)p
henoxiftbttdbate; - 2-(2-bromo-4- F 3-0%0-3-(5-(4-(trifluoromethyl)phenyl)thien-2-

2-(4- (%zmsﬂségﬂ%ﬁéﬁ&wﬁ%%%é‘ﬂéohenyl)thlen -2-yl)propyl)-phenoxy)-

butanoic acid; - tert-
2- metr?yﬁ%le&o(g%%%%q@ﬁ%rﬂamm&wm@h%m@hDih@5 -2-yl)-

yhpropyiyif IROPARRRIR acid;
2-(4- (3 oxo- -(5-(4- trlfluoromethyl)%)henyl)thlen -2- I)Propyl) phenoxy)-2-

methykSi&Paidic acid2=(EsRIBRGr4-(3-0x0-3-(5-(4-(trtluoromethyl)phenyljthien-2-
2-(4- (%gb%éﬁﬁﬁéﬁgkm%@rt@yl)phenyl)thlen -2-yl) p ropyl)p

enoxaé) -acetate; 2

2-(4-( bﬁ%?ﬁ(ﬁ%ﬂ%ﬁ?&n@cﬂﬁnﬁéﬂwﬁméﬁw&ﬂwﬁwen -2-y1)-
phenoyydsefihasisky)acetic acid;

- fert-butyl 2-(2-bromo-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenylthien-2-
yhpropyl)-phenoxy)-2-methylpropanoate;

- 2-(2-bromo-4-(3-ox0-3-(5-(4-(frifluoromethyliphenyhithien-2-yi)-
propyl)phenoxy)-2-methylpropanoic acid;

- tert-butyl 2-(2,3-dichloro-4-(3-oxo0-3-(5-(4-(trifluoromethyl)phenyi)fur-2-
yhpropyl)-phenoxy)-2-methylpropancate;

- 2-(2,3-dichloro-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenyh)fur-2-yl)-
propyliphenoxy)-2-methyipropanoic acid;

- 2-(2,3-dichioro-4-(3-(pyridin-3-yimethoxy}-3~(5-(4-(triftuoromethyl)-
phenylthien-2-yl)propyliphenoxy)-2-methyipropanoic acid;

- 2-(2,3-dichloro-4-(3-methoxy-3-(5-(4-(trifluoromethy)phenyhthien-2-
yhpropyhphenoxy)-2-methylpropanoic acid;

- 2-{2,3-dichloro-4-(3-ethoxy-3-(5-(4-(trifluoromethyl)phenylithien-2-
vhpropyhphenoxy)-2-methylpropanoic acid;

- 2-(2,3-dichloro-4-(3-(cyclohexylmethoxy)-3-(5-(4-{triflucromethyl)-
phenyl)thien-2-yl)propyl)phenoxy)-2-methylpropanoic acid;
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- 2-(4-(3-(benzyloxy)-3-(5-(4-(trifluoromethyl)phenyl)thien-2-yl)propyl)-2-
fluorophenoxy)butanoic acid; -
2-(2,3-dichloro-4-(3-hydroxy-3-(5-(4-(trifluoromethyl)phenyl)furan-2- 25
yI)propyl)phenoxy)-2-methy|propanoic1% id; -
2-(2,3-dichloro-4-(3-methoxy-3-(5-(4-(trifluoromethyl)phenyl)fur-2-

yhpro O 1GIC ]
D B B Bt s ometoyylppenybihion-2
dimetW)mr@wmhmémﬂpm@tﬁwwm@doatﬁ

2 ComeaE N orome iy DGR MIRAPATR 2 )

dimethylphenoxy)-2-me hy propa 0|c
2-(2,3flichlaroRe@X% et 3884 3-(trifluoromethyl)phenyl)thien-2-

yhpro thBlﬁ qoxy? %gr%eHWLBrr%% 93(59 159?‘?)14-13‘?@%8%6%%\ phenyl)thien-2-

oro-4- oxo trifl U o romet yl)p enylth ien-2 prop

henoxy))Rrasethapespanoie-aerihvpraa@asedichloro-4-(3-hyd
roxy-3 %%@ﬁwgm??}ﬂ%k@%%w'&PﬂaoYQnQertﬂWBHeﬂyf Jthien-2-yl)-

henoxy)-2-methylp ropan oate; 5
2-(2,3 m@nw}@hﬁo@xﬂb&r@a@ﬂw@%@m@@@m ethyl) phenyl)thien-2-
yh)-progyl oxz) e 6‘ X(%/'?ﬁ] rl@atg% % . SrieRiQERafa G HI b henylythien-2-

roxy-3- |quor0met 0 enyl)th |en

yl)prowwaxpmnmwmawar@a@w@qz
3-dichlgr gz%!& WY& ylup @ma%\wmﬁﬁwngﬂs Retieh®R-y))-

yl)propyljphenoxy)-2-m hylpropan0|c The compounds accordingto
any on@r@pul)i:rh@pw)ﬁrﬁ@thyéa’@mogﬂ@@ms 1519. A

Pharmaceutcal CampSiiom CAFBRYFS0 e BhAMAResiE Al ARSREIRP 8hien-

carrier, at least one compound as deflned in claims 1 to 17, optlonally In
combln%NBﬁfWﬁh‘lﬂﬁ‘@ﬁPWbr%@m@yfhmﬁ@%t%%/or cosmetic active

Principiess 3040 @LAISaciea) SATBRSIEN BTSN R oheny)-thien-

pharmaceutically acceptable carrier, at least one compound as define
one of 2AHRED YD ATERC R REHBARKAPRBIRCARHbre compounds

selected frapyhe followingligt: (3.(5-(4-bromophenyl)thien-2-yl)-3-oxopropyl)-2, 3-

dichlorophenoxy)-2-methylpropanoate;

- 2-{4-(3-(5-(4-bromophenyhthien-2-yl}-3-oxopropyl)-2, 3-dichioro-phenoxy;}-
2-methyipropanoic acid;

- {ert-butyl 2-(2,3-dichloro-4-(3-(5-(4-{methylthio)phenybthien-2-yl)-3-
oxopropyl)-phenoxy)-2-methylpropanoate;

- 2-(2,3-dichloro-4-(3-(5-(4-(methylthio)phenyhthien-2-yl}-3-oxo-
propyl)phenoxy}-2-methyipropanoic acid;

- 2-(2,3-dichloro-4-(3-isopropoxy-3-{5-(4-(trifluoromethylphenyljthien-2-
yhpropylphenoxy)-2-methyipropanoic acid;

- fert-butyi 2-(2 3-dichioro-4-{3-oxo-3-(5-phenylthiophen-2-
yhpropyl)phenoxy)-2-methylpropanoate;

- 2-(2,3-dichloro-4-(3-ox0-3-(5-phenylthien-2-yl)propyl)phenoxy)-2-
methylpropanoic acid;

- tert-butyl 2-methyt-2-(2-methyl-4-(3-0x0-3-(5-(4-
(triflucromethyl)phenyhthiophen-2-yhpropyl)phenoxy) propanoate;

- 2-methyl-2-(2-methyl-4-(3-oxo-3-(5-(4-(trifluoromethyl)phenyl)-thiophen-2-
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- an antidiabetic, - insulin, 25 - an antilipemic and/or cholesterol-lowering
molecule, - an antihypertensive or hypotensive agent, - an antiplatelet
agent, - an antiobesity agent, - an antiinflammatory agent, 30 - an
antioxidant, - an agent used in the treq%gent of heart failure, - an agent
used for the treatment of coronary insufficiency, - an anticancer agent,

161 ﬁggﬁw%BX ‘é‘ﬂ&b‘?ﬁ:ﬁdm the treatment of skin diseases a

vasodi or an a emlc agent. 5 21. The pharmaceutical

compo%i%ﬁ é&éﬂmmﬁ@&aﬁmm Sr{fa 4rdirithearingatiey Cphasiidatiaeis-2-
associ 2 sug ngm l?o. | égﬂstance dyslipidemias,
ek p

athero cardlov scular esity, hypertension,

flamArbof thanabaxyielebhdFidiifaranetomphenyiifsensas/)propyl)-2.3-
neuro %B%@H\éﬂ&??@ Qﬁﬁé@%&' &9@2 The pharmaceutical
or 20

composmon accord claim-1 for treatlng the cardiovascular

risk fa(&d?swﬁh@@&muﬁm&n&%ﬂr@mm%hm@mt@n -2-
metab jtion according to claim 19
?! ? treatm J&‘?{Pﬁe}%ﬁﬁﬁg F@E‘é e

or 20, of diabetes. 24. The pharmaceutical composition

coordinif S dBRnnY 26 forthériuammeativf By sH iR 2y Ipropy)-2.5-

difiuorophenoxy)-2-methylpropanoic acid,

- teri-butyl 2~(4-(3-ox0-3-(5-(4-(trifluoromethyhphenylthien-2-
ylpropyliphenoxy}-butanoate;

- 2-(4-(3-ox0-3-(5-(4-(triflucromethyhphenyhthien-2-y)propyl)-phenoxy)-
butanoic acid,

- tert-butyl 2-methyl-2-(4-(3-ox0-3-(5-(4-(trifluoromethyl)phenyi)thien-2-
yhpropyl)-phenoxy)propanoate;

- 2-{4-(3-ox0-3-(5-(4-(trifluoromethyl)phenylthien-Z-yhpropyh)-phenoxy)-2-

methylpropanoic acid;

- fert-butyl 2-{4-(3-0x0-3-(b-(4-(trifluoromethyhphenyhthien-2-

yhpropylhiphenoxy)-acetate;

- 2-(4-{3-ox0-3-(5-(4-(trifluoromethyi)phenylthien-2-yipropyl)-
phenoxy)acetic acid,

- 2-{(4-(3-(benzytoxy)-3-(5-(4-(trifluoromethyl)phenylithien-2-yl)propyl)-2-
fluorophenoxy)butanoic acid;

- 2-(2,3-dichloro-4-(3-hydroxy-3-(5-(4-(trifluoromethyl)phenylyfuran-2-
yhpropyhphenoxy)-2-methylpropanoic acid,;

- 2-(2,3-dichloro-4-{3-methoxy-3-(5-(4-(trifluoromethyl)phenyl}fur-2-
yhpropyhphenoxy)-2-methylpropanoic acid;

- 2-(4-(3-hydroxy-3-(5-(4-(trifluoromethyl)phenybthien-2-yl)propyl)-2,6-
dimethyiphenoxy)-Z2-methylpropanoic acid;

- 2-(4-(3-methoxy-3-(5-(4-(trifluoromethyl)phenyljthien-2-yl)propyl)-2 6-
dimethylphenoxy)-2-methylpropanoic acid;

- ethyi 2-(2,3-dichioro-4-(3-ox0-3-(5-(3-(trifluoromethylphenylithien-2-

yhpropyl)-phenoxy)-2-methylpropanoate;
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- 2-(2,3-dichioro-4-(3-ox0-3-(5-(3-{trifluoromethyl)phenylthien-2-yl)-
propyl)phenoxy)-2-methylpropanoic acid;

- ethyl  2-(2,3-dichioro-4-(3-hydroxy-3-(5-(3-(trifluoromethyl)phenyl)thien-2-
yl}-propylphenoxy)-2-methylpropanoate;

- ethyt 2-(2,3-dichioro-4-(3-methoxy-3-(5-(3-(trifluoromethyl)phenyl)thien-2-
yh-propylyphenoxy)-2-methyipropanocate;

- 2-{2,3-dichloro-4-{3-hydroxy-3-(5-(4-(trifluoromethoxy)phenyi)thien-2-
yhpropyhphenoxy)-2-methylpropanoic acid;

- 2+(2,3-dichloro-4-(3-methoxy-3-(5-(4-(iriflucromethoxy)phenylithien-2-
yl)propyl)phenoxy)-2-methylpropanoic.

18. The compounds according to any one of claims 1 to 17, as medicinal

products.

19. A pharmaceutical composition comprising, in a pharmaceutically
acceptable carrier, at feast one compound as defined in claims 1 to 17, optionally
in combination with one or more other therapeutic and/or cosmetic active
principles.

20. A pharmaceutical composition comprising, in a pharmaceutically
acceptable carrier, at least one compound as defined in one of claims 1 to 17 in

combination with one or more compounds selected from the following list:

1

an antidiabetic,

- insulin,

- an antilipemic and/or cholesteroi-lowering molecule,

- an antihyperiensive or hypotensive agent,

- an antiplatelet agent,

- an antiobesity agent,

- an antiinflammatory agent,

- an antioxidant,

- an agent used in the treatment of heart failure,

- an agent used for the treatment of coronary insufficiency,

- an anticancer agent,
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- an antiasthmatic,
- a corticoid used in the treatment of skin diseases

- a vasodilator and/or an antiischemic agent.

21. The pharmaceutical composition according to claim 19 or 20, for
treating the complicafions associated with metabolic syndrome, insulin
resistance, dyslipidemias, atherosclerosis, cardiovascular diseases, obesity,
hypertension, inflammatory diseases, cerebral ischemia, autoimmune diseases,

neurodegenerative pathologies or cancers.

22. The pharmaceutical composition according to claim 19 or 20, for
treating the cardiovascular risk factors connected with disturbances of lipid

and/or carbohydrate metabolism.

23. The pharmaceutical composition according to claim 18 or 20, for the
treatment of diabetes.

24. The pharmaceutical composition according to claim 18 or 20, for the

treatment of dyslipidemias.



