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Title: COVPOSI TI ON BASED ON SUBSTI TUTED

1, 3- DI PHENYLPROP- 2- EN- 1- ONE DERI VATI VES  Abstract:

The invention concerns conpositions conprising
substituted 1, 3-di phenyl prop 2-en-1|-one derivatives
designed for therapeutic use. The inventive

conpositions are useful in particular for preventing

or treating cardiovascul ar di seases, syndronme X, .n

r EQMRESITIONI BASEBSONIBIUBBTYTUNERet , BDHENYLPROP-2-EN-1-

ml  ona DR TVRS, FREEARATION 508 GRER.TrRsRk

di seases and di sorders related to oxidative stress and
for exanple skin ageing, in particular in the field of
Qco tij u 0 MalTe [ : _
ooy 1 AFerE AR OtotiffBiohs. Xdindriting ' SGbstituted 1,3
dig@nm)mﬁﬂﬁemﬂ@nezdmamemﬁdmmrmaﬂﬁaﬁARmTﬂ"@\ﬁeIds of

AND USES THEREOF, The, i nyenti on concerns conposi t.i ons,
WD, T MG TINRLY hedilig THescomPounti AGTOHiKL . the. veiation have
pris] _ ; : i Vo _
PRAfAGIOYER! Mifioxkhnt PRIRMes A | BEARG Yaid BPARy activator
prapesiies wiicho aréadvantagebos Hhecinvphtiommeareogpeifically describes

B Bl eRCUSaR alh St SSinddinds, aods erbarmdesiiicah 2 eosmetic
compositivag|domsiessg ishee. The @i QUi adi8mgoh t}”%‘ iflvention are

conpounds and the pharmaceutical and cosmetic _
ugefvh hspaitishiar denpraventing sntreating cacdioyasoular diseastisngyndrome

e L T T —

ospedplasms (benigrs be neigaantivahers] sne?b@egénerative, dermatological

i i nfl anmat ory _di , or
AREBH7% 30 HIHETh R oRp At SasSs Jor proventing or reating the

B ASBBIRT eI AL AR B o o

obeosmetias (dgvelpnidntef fetrkiesodndithe lilg)i n general and
for exanple skin ageing, in particular in the field

The derivatives and/or compositions of the invention can be used in
particular for treating diseases implicating tissues that express PPARa and
PPARy. More particularly, they advantageously allow to treat inflammatory,
proliferative, degenerative diseases or pathologies affecting different organs and
tissues, in particular diseases involving pathological angiogenesis or
neovascularization as well as any pathology or disorder (for example related to
age) involving an oxidative stress. In an advantageous manner, the compounds
of the invention can be used in the treatment of diseases or disorders affecting
tissues and/or organs, irrespective of the etiological component.

{

The PPARSs, or “peroxisome proliferator activated receptors”, are nuclear
receptors from the superfamily of transcription factors activated by the following
ligands : steroids/thyroid hormones/retinoids. To date, three PPAR isotypes
have been cloned in mice and humans : PPARc, PPARB/S and PPARy. While
PPARB/S expression in humans appears to be ubiquitous, PPARa and y exhibit
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of cosnetics (devel opnent of winkles and the Iike).
The derivatives and/ or conpositions of the invention
can be used in particular fof treating di seases
inplicating tissues that express PPARa and 20 PPARy.
More particularly, they advantageously allow to treat
inflammatory, proliferative, degenerative di seases or

=P feparbl Gl REbuldh it spdyHahE 1258 APARGT bxprossed

iR eello SRRERGA fafty a'&ﬁ:PE&%%hérdcﬁ?irB}l gﬁcri gﬁ g eé |w1ﬂ'r°' h@ﬂygeromsomal

pat hol ogy Or disorder (for exa
activity v(hepatocytes, datardionsyaoytes, Irenain mbxmlalagebums intestinal

Pjeaa PPARAIET e5pransedaduigtitush pRqabundamyciy mgst tissues,
As 29 ‘é%sPlﬂﬂﬁéf%&pWis eSHRTRES it 169iRked I?r%lﬁl& t? | S tissue,

component per oXi sonme pf ol
centalmlairadne asysigrocells a&dereﬂna laalris prrésaﬁtt iarenly tr@ﬁbtdmounts in

erfaml of t Rtl factors activated by the
rl%'ﬂﬁ"?ﬁ; f@@SPPg é@(!a |ét1§$% )-ds/ t hyr oi d
e
EZQE““%‘Z@RF wenkdin SShehfidomaint HRuHe MirisRoiniPerRk A DNA
bwmm_dwmlhe(DEDAReeo@nm mclfnnseqummndl ; ?a;ftp pﬁield tegponse
ofiudfls thcufa i eobto R Solonk ot B 14kt Seng ey Kesplaey nuclear

réceptome! 85 FIPARS aﬂ@d) Ic%nmm ha 'llgﬁﬁd ftﬁﬁdlﬁgaadrﬁamattﬁéﬂ%ldtﬁauon of

act|V|ty and in cells wth high peroxiSomal activit

y
PRty fheis liganddmaodubating dhe rexesgipoxofgenesbwhiah, contain

SRS R o B e B S8 50 rogin, T sctvet

transétiption ok thais target igenes) ties Rrtivated PPARSTHRA Héielfdchfnenze
pose tissue, _certain_inmune s§st emcell's and

Wl'tgt i %a%'%%%%@ﬂ KR ARetipeidot 3. Taking the example
oRERS L TRl o 088Dt T AR rorats

wihichd hage do lipidrlowBhaRYy éfmgnNa&ﬁ'aISW@hds hav8 BIsH Gen identified
al so ca#gl ed r‘eslgo se 10 el enents ated in
t

Vel 7% 10F yeXapPlendaty a%ids, Aiensgapidsedlesikotriane Edeand §(S)-
hijok§itosatetraenoic acid (Kliewer, Sundseth et al. 1997).

The PPARs have been associated primarily with lipid and glucose
metabolism. PPAR activators, such as fibrates, enable a regulation of plasma
cholesterol and triglyceride concentrations via activation of PPARa (Hourton,
Delerive et al. 2001). Fibrate therapy leads fo an increase in fatty acid oxidation
in liver. Fibrates also decrease the synthesis and expression of trigiycerides
(Staels and Auwerx 1998). PPARa activators are also capable of correcting
hyperglycemia and insulin level. Fibrates also reduce adipose tissue mass
through a mechanism which is independent of food intake and leptin gene
expression (Guerre-Millo, Gervois et al. 2000).

The therapeutic interest of PPARy agonists has been widely investigated
in the treatment of type 2 diabetes (Spiegelman 1998). It has been shown that

PPARy agonists restore insulin sensitivity in target tissues and reduce plasma
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receptors, the PPARs also contain a |igand binding
domai n, the activation of PPARs by their |igand

modul ating the expression of 3lenes which contain
specific PPAR response elenents (PPRE) in the pronoter
region. To activate transcription of their target
genes the activated PPARs nust heterodi nmerize 15 with

g tsgg |Q|H;@|Cr|@§ignrﬁ5 efee\%ﬁs m I nodege] Ece Lo s and in

hBhahsqiRams VIf2gpmypounds such as the fibrates \Nhl ch

have a lipid-lowering effect. Natural |igands have

al so PRAR actiatianf by digands: hlsasplays aowianin regulating thei expression
ids (|eukotriene B

of gRRE3 IBrCRtibBRIS i Bfttessey SR eduBamepalioc. cReiagenesis, cell

pitﬂﬁé’ﬂatloﬂ Ganth giffdréftiatitay @gepessis andcinet 6tivitids"sl INOS, MMPase

with lipid and glucose netabolism PPAR activators,
apdcHMEs. fAdivatiers of #RARe ia keegtmoa:vtamr&aultpmaaneessatlon of their

R SIS bk B o R PRBFEH L GPSraPbiBon,fcomuves,

Hanhsyéteal! M@thbWARbma% dﬂﬁqhﬂéﬁﬁnatﬁnf properts bcause they
oxidation in liver. Fibrates al so decrease the

negativaly infedace uilhr kaasuiption mechanisasi invelvirg ethesdranscription

AN B PR B R RED, fobvere

afd S\Nahﬂ H9pe).28hRPaRtHNRMNAaiR and! Qm@peéhf@raﬁeé répérties make
ch is independent of food Intake and |eptin gene

| tf@(d?%%BSo(ar(CbmertrceﬂMy IFEPAl@} Wierestingatherapagtc tangets for the

BFRERCHL il 5 B LR85, BaBbet atstdeross

efdnigpeHonsiod dd8taséd rdiaedoeaiecvagdilatitation fRitAbdtic retinopathy,

agoni sts restore insulin sensitivi ty in target t_l esues
ettall infammatenydisgasegy (infamamatonpbawghdiseasel paoniasis) etc.) and

"REbRAC FRRRT (SBEEpBeles 28 ot Fon by 11 gands al so

~plays arole in regulating t he expression of genes

that _parti¢i pat rocesses such as inflammtjo
angi gg-@]@qﬁggls(;ﬁe ole in a very large range of pathologles including

allergy, tumor initiation and promotion, cardiovascular diseases (atherosclerosis,
ischemia), genetic and metabolic disorders (diabetes), infectious and
degenerative diseases (Alzheimer's disease, Parkinson's disease, Prion, efc.)
and ophthalmic disorders (Mates, Perez-Gomez et al. 1999). |

Reactive oxygen species (ROS) are produced during normal cell
functioning. ROS comprise the hydroxyl radicals (OH), superoxide anion (Q5),
hydrogen peroxide (H,0,) and nitric oxide (NO). Said species are very labile
and, due to their high chemical reactivity, constitute a danger to the biological
functions of cells. They induce lipid peroxidation, oxidation of certain enzymes
and very extensive oxidation of proteins leading to degradation thereof.
Protection against lipid peroxidation is an essential process in aerobic
organisms, because peroxidation products can cause DNA damage. Thus a
deregulation or modification of the equilibrium between the production,
processing and elimination of radical species by natural antioxidant defenses
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5 proliferation and differentiation, apoptosis and the
activities of i NOS, MWase and Tl MPs. Activation of
PPARa in keratinocytes resultd in a cessation of their
proliferation and expression of genes involved in
differentiation (Konmuves, Hanley et al. 2000). The
PPARs have anti-inflanmatory properties because they
ne ely interfere with transcrlptlon chani s
I?Qﬁ:&ohlt'ﬂﬁ %ﬁtﬁékshmﬁws of insprensesothal cars: de golateious: 1% dhey cell or
oh%e sisqr i ptional activators |ike (STAT) and AP-1

S

vergne and Wahli 1999). Said anti-inflamatory
and anti-proliferative properties make the PPARS (and

part | arly PPARa) [nterestin apeu ts .

Dot RS “htel scesest iS85 patetidanG Sstart  frit Eomprises an
ePggmifit ¥SmlonBA 8Ad (aﬁﬁ&?ﬁéﬁﬁﬁh@t‘i@é‘cbrﬁ on8hE- )

hypertensi on, diseases reldted to neovascul arization

(di abetic retinopathy, 15 etc.), inflammatory di seases
(inflanmat ory bowel di sease, psoriasis, etc.) and
neoplThsténzytaticasysterficiarconuusedesi severakehzyrresavhich have the

r,adi.cal I .a role in a very large range of

fo) %%g?%ﬁipﬁdl ng allergy, tumor initiation and
pf-OfTBhE@Fbmd@r ais‘i’l’ﬁﬂﬁQé” %Oﬂ)s%§ﬁ§y§ atﬁ@rgﬁﬁé@kﬁé' Sadical by
20 i schem a) enetic and netabolic di sorders

(di apemeaiiing ﬁtnmenelroaﬂﬂe ahble pgegdde intuneisdacied spon by another

cre- SReG SRt ow RUEORP SR PRE Cihlbbel prpcuped by

al . aeRibic rBepirdiioe OXHERN ciasesesf (SIOB) have m@ﬂua@ﬁhf*ed in

durlg normal cell functi oni ng ROS conpri se
hydr %Wa“FaGﬂéﬁl@r{tWQ SHpého ﬁdéﬂ%rﬁ’rohll @gzco)factog5The three
hydr g '

s%em egﬁa@%?;ﬂ, é@gug %gdml ?G%S{)llé‘tden SOD,

c herraamltoalmxdhalxl\/trySOcmrBan extracelludang§®D.t o t he
bi ol ogi cal functions of cells. They induce |ipid

per oiatklhs® s varyi afficieanatodorieiing ydogengeroddd (MsDY) to water
extensi ve oxi dation of proteins |eading to degradation

t her 8B¢. zPrW@egﬁanpa@aﬂd%ﬂs | AN GaDY i aatab@hzecg ignaerobic
esse oc &2 i i S

per oot Caete” AR ot AR, HEBuctt B variety of
derebWimpemxndns (ROOH)cati on of the equilibrium

bet ween the production,

- Glutathione peroxidase uses selenium as cofactor and catalyzes the

reduction of hydroperoxides (ROOH and H.0,) by using glutathione, and

thereby protects cells against oxidative damage.

Non-enzymatic antioxidant defenses comprise molecules that are
synthesized or supplied in the diet.

Antioxidant molecules are present in different cell compartments.
Detoxification enzymes for example eliminate free radicals and are essential to
cell life. The three most important types of antioxidant compounds are the
carotenoids, vitamin C and vitamin E (Gilgun-Sherki, Melamed et al. 2001).
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processing and elimnation of radical species by

nat ural antioxi dant defenses 4 |eads to the

est abl i shnment of processes ttat are deleterious to the
cell or organism ROS are processed via an
anti oxi dant systemthat conprises an 5 enzymatic
conponent and a non-enzymati c conponent. The

e TBR UV ISR S Beia BRESING. maiftt Ghe fampounds of
the SRR haD) PEARL ngnﬂsp%ﬁ:ﬁ%gﬁ %ﬁh{)ﬁg%ﬁahﬂﬁérﬁé& The
erfoxi de i n

converti ng It to perox

inventide mmnpdmynmcarbemer@fnzeympahm e inteeriney elith at least two

SOD are ¢ aerobi c respiration.

SERAUBoChaIBWaYS SRS AR VEIE I RRMeYRF da ITATaHARS Cytokine
pﬁﬁﬂbﬂéﬁ@r@i‘ﬁéé‘%@a nB%u aEﬁné\% ¥ 8&9&—3 A Ie anli\Sounds

hree for are distr
of thet ipyeniion @onEtitusomzn atﬁraatagebushmampahtidvmmsamf treating

RS Tt b J AR Bt ap S sl alessy. g eczema,
pi’bﬁiﬂ@g@fc )Oqiiéufbd@geﬁerﬁﬂéh’ Wﬂ@hb}'s Caicahsd,| Pﬁﬁklﬂlébn s disease,
aer obi c Eﬂqam sns. Catal ase al so catal yzes t

eFQathcﬂG@ﬁlU loélsvapf etljpl@f amng/ar op@ﬂ@&&;@esmeMm 2(diabetes,

ofapilthe G55, 906, MO RS sS0bSE epbocnesis

etdQDﬂ)d U;sou:ﬁersge@ted & bgeing (slandr ceheraPhyrvBLS bstam, etc.).
t oxi dati ve darra e. Non-enzymatic

gﬁlt : Jhe dnvantorsy hauscshownat dbe gpmpaunds aogarding to thesinvention
céMéﬁrP@rﬁgzt?éi/eOPPﬂWé’étlv%%r' glinl{gc?&?éjﬁteénd ﬁlﬁﬁ irﬂ?éhﬂﬂ?‘fr?er% properties.

I ecul are present In ent cell conpar
Thus, the invention concemns pharmaceutical compositions comprising at

least one substituted 1,3-diphenylprop-2-en-1-one derivative for the treatment of
pathologies related to inflammation, neurodegeneration, deregulations of lipid
and/or glucose metabolism, cell proliferation and/or differentiation and/or skin or
central nervous system ageing.

In particular, then, the invention has as its object a composition comprising, in a
pharmaceutically acceptable support, at least one substituted 1,3-diphenylprop-
2-en-1-one derivative represented by formula (1) below :

in which :

X1 represents a halogen or a —R1 group or a group corresponding to the

~ following formula : -G1-R1,
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Det oxi fi cation enzynes for exanple elimnate free

radicals and are essential to cell life. The three

nost inportant types of antidkidant conpounds are the

30 carotenoids, vitamn C and vitamn E

(Gl gun-Sherki, Melaned et al. 2001). 5 The inventors

have shown that, in a surprising nmanner, the conpounds

of the invention have PPARa agoni st activity and

anti oxi dant pr operti es. The inventive conmpounds are
xtzh@r tfRr

R SORRRLEoR ator ™ bkt diadh of STKIrbY proup or an
unﬁubﬁftuf&drmtzylony graup okan @il@lqarbdny:lbxp graupdorf adkiol group or an

roduct tically, the
=l orabln it piicatiodite Bosil X8 cah Al iirmpdGkanomygen
of Balf@nsto SolMPitScabn'd 6RthkHopBRé BREMISE st fGirR @ d&tivative
“inflammation (atherosclerosis, allergy, asthm

obthe fpe 2mhenyt-4b-1 -beaquyrawr@m@timoatmm depicted in formula
di sease, Parkinson's disease, etc.),
Gélﬁ& %JI at i{ng% of lipid and/or glucose netabolism
(di abet es, 10 atherosclerosis, obesity, etc.), ceI I
roli ferat| og differentiation (carcinogenesis, )
TEPER SN 8RS FoMPRT @ grelperaigesranding to ﬂ@wfqllawmg formula : -
@¥RYOUS system etc. ). The inventors have shown t hat
t he conpounds according to the invention concurrently
have PPAR activator, antioxidant and anti-inflammtory

rti the i tlon concer ns
) ARALTS: 2 e 5o BRSO SIS S e proup o aroup
CONESHOrAMEth theYollbRiRMBlALRP: 2G8IR4- one derivative for
t he treatnent of pathologies related to inflammation,
neurodegeneratlon deregul ations of lipid and/or

X BRI 4 7R8 Srallh b wrolh YreReBb il Brlbe Sotreviog fommpta -

GogRbng. 20 In particular, then, the invention has as
its object a conposition conpri sing, in a
pharmaceutical |y acceptabl e support, at |east one
XBUBSdr BH{@%\ é{,&P ;Hrrfr% ﬁgyc%q[l{noggr%wﬂﬁh%é(?&ee ikt X6 ¥Ca nitrogen

represen

atom, it carries a hydrogen atom or a hydroxy group or an alkyloxy group,

R1, R3, R4, RS, which are the same or different, represent a hydrogen atom or
an alkyl group substituted or not by at least one substituent which is part of
group 1 or group 2 defined hereinbelow,

G1, G3, G4, G5, which are the same or different, represent an oxygen or sulfur
atom,

with at least one of the groups X1, X3, X4 or X5 corresponding to the formula
-G-R, and

with at least one of the groups R1, R3, R4 or R5 present in the form of an atkyl
group containing at least one substituent from group 1 or group 2, said alkyl
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inwhich : X1 represents a halogen or a -Rl group or a
group corresponding to the followng fornula :

-Gl-R1, 6 X2 represents a hydfogen atomor a
thionitroso group or a hydroxy group or an
unsubstituted al kyl oxy group or an al kyl car bonyl oxy
group or a thiol group or an alkylthio group or an

| kyl b | t.hi v X2 I
oy g Flct Hite St B thB it 6 SIRg oRPSeckoR hifth a group G
d@b@ﬂﬂﬁ@t@ﬂh@if@rmﬁg.@:{,to forma derivative of the type

2- phenyl - 4H 1- benzopyran-4-one (this option is
depicted in formula (1) by dotted lines), X3

E BRI g G S 0 AR AR 8oy
ghralioRaving tive fdthiulh t LOODRY gt cam@noﬁ?r&ﬁﬁﬁlﬁaﬂhg ghe formula :

~8rou|$aRcorrespondi ng to the following formula :
-CONRR7. 15 X5 represents a -R5 group or a group

~corresponding to the following formula : - G5-R5, X6

IS an oxygen atomor a nitrogen atom in the case
thévsubsiitbents from grouped aret setectet! inathel group dombisisgnof sulfonic

at r hydr ox roup or an al kyl oxy group, 20 Ril,

agisl ("RieHRand ghffefiamide Grodins diaving thei ot SQReRs e nt
a hydrogen atomor an al kyl group substituted or not
by at | east one substituent which is part of group 1

wilh gs and R, adfichh ace the samectodiffefstJepréSenting, a @ydrogen atom
whi c re the s or ditferen represent ap oxygen
of Al gfolr, oSl thsfiuted i At st Bhe Bl BhyRE 56 2.
X3, X4 or X5 corresponding to the formula -G R, and
the optical and geometrical isomers, racemates, tautomers, salts, hydrates and
mixtures thereof,

with the exception of compounds represented by formula (l) in which :

- X1, X2, X3 and X5 each represent a hydrogen atom, Xs represents an oxygen
atom and X4 represenis a group corresponding to the formula —O-CRgRe-
COORyo, where Rg and Ro, which are the same or different, represent a C1 to
C2 alky! group (comprising one or iwo carbon atoms), and Ry represents a
hydrogen atom or a C1 to C7 alkyl group,

- X2, X3 and Xs each represent a hydrogen atom, Xy represents a halogen atom
or a R1 or -G1R1 group, where R1 represents an unsubstituted C1 to C2 alkyl
group and G1 represents an oxygen atom, X represents an oxygen atom and
X4 represents a group corresponding to the formula —O-CR1R12-COOR¢p, where
R11 and Ryz, which are the same or different, represent a hydrogen atom or a C1
to C2 alkyl group, and Ry, represents a hydrogen atom or a C1 to C7 alky! group
{comprising one to seven carbon atoms), and

- Xz represents a hydrogen atom and X, represents -G1R1 where G1 represents

-an oxygen atom and R1 represents CH2COOH.
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30 with at | east one of the groups Rl, R3, R4 or R5
present in .the formof an al kyl group containing at
| east one substituent fromgrfoup | or group 2, said
al kyl 7 group being bound directly to the ring or
bei ng associated with a group G according to the
formula -GR the substituents fromgroup 1 are

havi S8 HeomEPREPR B CBBrkSaralh. drarlicuar trolpe ekiment or
phsbHylkid hef f ar PHtRology - FBRRR o tiRflamnPsiont Uﬁ%??od‘erg_%%ration,

grodp 2 are selected™1n the group consisting o

. derggudatians «fi lipid- sodiar ghitosal metabolisen,gicell pprdlifieriatign  and/or

the fornula ., -SOPNRER7. 10 with R6 and R7. which are
dfsgenGHiBr hdier PR Sk eonrabpdivbils SVeRE AGEMEgen at om

or an al kyl group possibly substituted by at |east one
-group of type 1 or 2, the optical and geonetrical

i som%hg,lnv%@f’aabg,ertcampﬁe@es,a eempgsiting omprising the pedrugs

of o8 DSy oAb et g AGHAEG o 5 ptiect
avb convérted o apempoumdsydprgsunted by fokmulze PF) eRiids ntabolites of
atom and X4 represents a group correspondin

cPPPHBS GpRIgsEniad br: ula dhewkich isplaw simikar ﬁeam?ic activity
i t i () , . .

posif! S5ramited by o SRS BF o fantrer

thRirapeutir egent,sfoa thayideaigent aaroprophylaxisl of @ Qattalagy related to

infaniBation o nelradRIPnGBLSA, oabrbiioRs ot I Randerulucose
mestlisti, déﬂﬁir@ﬁi%?étﬁnrﬁéhdiﬂﬁd#@i’éﬁtl—ﬂti%ﬁ 4nd/bosiin orlckitral nervous

25 group and Gl represents an oxygen atom X6
Sy®emed@sing. an oxygen atom and X4 represents a group
corresponding to the fornmula -0 CRL1R12- COOR10o, where

In the scope of the invention, the derivatives represented by formula (1)
such as defined hereinabove can adopt a cis or trans conformation. An
composition according to tha invention can thus comprise derivatives
corresponding to the cis or trans conformation or a mixture thereof.

Advantageously, none of the groups X3, X4 and X5 represents a
hydrogen atom. Compounds with formula () which meet this definition

constitute compounds of general formula (l1).

Advantageously, one or two of the groups X3, X4 and X5 represent a

‘hydrogen atom and X1 is an unsubstituted alkyl group. Compounds with

formula (1) which meet this definition constitute compounds of general formula

().

Advantageously, one or two of the groups X3, X4 and X5 represent a
hydrogen atom and X2 is a thionitroso group or an alkylcarbonyloxy group or a
thiol group or an alkylthio group or an alkylcarbonylthio group, X2 can also




10

15

20

25

30

R11 and R12, which are the same or different,
represent a hydrogen atomor a C1 to C2 al kyl group,
and Rio represents a hydroger® atomor a Cl to C7 al kyl
group (conprising one to seven carbon atons), and 30
- X2 represents a hydrogen atom and X1 represents -Gl
R1 where Gl represents an oxygen atom and Rl

e use

rESBERRAR Xy o Sulfi SRR AUDY 10 SPHAY Paph e gYoRene chain, S0

aB3b oA & deMahvedoft tﬁe't%é Q%WérMMH %rﬁgﬁgl%ﬂﬂ-éhé bels option

deregul ations of lipid /'or glucose netabolism cel
lepndeplcteﬂ in iformualad(!b by dﬁtterdeh@eﬁ)x Saropo iy wthsiqrmula (!) which

oS8 BB BB TR BB B S o
conpounds represented by fornmula (1) which, after

-administration to a subject, are converted to
conpaamaatag@puelzyemn@doroiwcv @ e 0rpUps K3y ¥ and X5 represent a

l 0 t )t
nFRRRR 05T ot RS HEEERARLES, BY, 53134 Kbk e oR
foranpowhith Gepreesalfurestohy fCompbandd withpesmiuld {) which meet this

a ciation with another  ther utlc ent, for the
??@'g?ﬁn@ﬁﬂs@“t%%%‘ﬁ’?%qw een%raﬁ -related to

i nfl ammati on, neur odegenerati on, deregul ations of

l'ipid and/or glucose netabolism cell proliferation

and/ Advantageously] aneoor twal/obrths lgraups 'Xiﬁnl(#aandwé(ﬁvmmesent a

RSB ASELA% o e ob S0 BNBb 2 50 YE BBl iR forn

irdl efrisre dG heyr ahnake?géh GHOmMPAAAt RaiCiah alkyl r@ﬁﬁﬁ substituted by a
conf or mat i on. nposition according t

suhstéuentoiﬁomagrqum vﬂmfpr%es aet avkydrogen ajer eSpomeiungs with

RN 3eB b SRIAPRSL RS B of a8l ot

(VBpresents a

Advantagecusly, one or two of the groups X3, X4 and X5 represent a
hydrogen atom and at least one of the groups X1, X3, X4 or X5 is the GR form
in which G is an oxygen atom and R is an alkyl group substituted by a
sulfonamide such as defined hereinabove. Compounds with formula (1) which
meet this definition constitute compounds of general formula (VII).

Advantageously, X4 is a thionitroso group or a —R4 group or a group

| corresponding to the formula —G4-R4. Derivatives having formula (I} in which X4
“meets this definition constitute derivatives represented by general formula (VIII)
~ in which G4 and R4 are such as defined hereinabove.

Advantageously, X2 is a thionitroso group or a hydroxy group or an
alkyloxy group or a thiol group or an alkyithio group. Derivatives having formula
() in which X2 meets this definition constitute derivatives represented by general
formula (IX).
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hydrogen atom Conpounds with formula (1) which neet
this definition constitute conpounds of genera
formula (11). 25 Advant ageoudPDy, one or two of the
groups X3, X4 and X5 represent a hydrogen atom and X1
is an unsubstituted al kyl group. Conpounds with-
formula (1) which neet this definition constitute
compounds of general formula (111). 30

Advant ageously, one or two of the groups X3, X4 and X5

repr egRat é’dvd?ﬂé’g?élﬁ%n RBIAY redréseried hb)ﬁnfotrh%ao ) of the

group or an al kyl car bonyl oxy grou or a
inentian hiaxeg|a ge@ergi e ()é)rSldejﬁEtXAb&ayhlohltmsgrgmpp ora—-R4

S or fur
gfguﬁgpgg;hl%glp ?c;rfeﬁsg%aﬁage tl"'en%;g IaSOGS4 §4tad1d?%2 Hnonltroso
gesup vaki Mgadu@&ytd?aupm%ﬂam b’fﬂorb&'tﬁgpgfdl‘ﬁr 6-r @Realkyithio
(this option is depicted orrru I tt
areuR 54 ac@r%bﬁm suehrast def mﬁobhqne)namveh neet t h| s
definition constitute conmpounds of general formula
(I'V): 5 Advant ageously, one or two of the groups X3,

X4 afghets acmanm@msa dehydtiwwrreptmmw w foemsta Qe of the
s X1 X5 is th formin

Wﬁ"@ﬂ" @%V@uagggﬁ?r@u Forat%ar{x&owﬁb FhakXdi f?ﬂfeﬁéﬂm aR group or a
grdlF '@:oﬁ’égboﬁai'ng %dj &he r\‘g%g% CEASRY S%tﬁ ﬁqmgg@d?noélkyl group

general formul Advantagecu one
Suhﬁltgieddms a)smbsﬂwethhm qunms’égtom 1 landr@t enddhersubstituent

d t one of s X1, X3, X4 or X5 is the
fr%&!gé%fu& al“ﬁbfﬁ @@@%ﬁum €atomand Ris an

al kyl group substituted by a substituent fromgroup 1
where R6 is not a hydrogen atom Conpounds with 15
f or niloge (preferabbn anather pbiect cafi the inventionseonagres derivatives

r&HEBAMBASHY oG &) 50E YUsPdedibed hereinabove, characterized in
that X1 is a -G1-R1 group.

Even more preferably, another object of the invention concerns
derivatives represented by formula (Xl) such as described hereinabove,
characterized in that X1 is a -G1-R1 group in which G1 is an oxygen atom.

Other advantageous derivatives represented by formula (1) of the
invention have a general formula (XI1) such that X1 represents a —R1 group ora
group corresponding to the formula -G1-R1, with R1 being an alkyl group
substituted by a substituent which is part of group 2 and G1 and the substituent
from group 2 being such as defined hereinabove.

Other advantageous derivatives represented by formula (I) of the
invention have a general formula (XI11) such that X3 represents a —-R3 group or a
group corresponding to the formula -G3-R3, with R3 being an alkyl group
substituted by a substituent which is part of group 1 and G3 and the substituent
from group 1 being such as defined hereinabove. |
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Advant ageously, one or two of the groups X3, X4 and X5
represent a hydrogen atom and at | east one of the
groups X1, X3, X4 or X5 is th®¢ GRform20 in which G
is an oxygen atomand R is an al kyl group substituted
by a sulfonam de such as defined herei nabove.
Conpounds with fornmula (1) which neet this definition
constitute compounds of general formula (VIl).

Advant ageously, X4 is a thionitroso group or a -R4

gr oupptivdér & e
21 SIS SIS el ], 0 f
"W@@tl@n theve ajgeneral farmuwa(XiV) sich ﬂnat Nﬁatapvmnts a —-R3 group or

arOUPS SR RERT 1B GRIUI4 Jo0vss. Yo e A b oroup

siisstitutehli mna tsubsttuehe \AMIGH isPpAlY 8f rOUp02 @nB B8 s thdGubstituent

~_al kyl oxy group or ath ﬁroup or an al kylthi o group.

froR} ORI 2 §'nﬁaﬁHChg'=\S@¢fﬂﬂﬂCh enejnabovehi ch X2 neets this
definition constitute derivatives represented by
general formula (1X). 10 O her advant ageous

der i Qtherv eslvapiageseast el@rlbatl\fesr rrébﬂes(ehled)fby bfdrmula (1) of the

i nvention have a P ner ﬁﬁ\(} | a (X& such that X4 is a
VAN hRve & drnsia Grmata B4Y) e g & Fd i or
greRip’ esﬁea;s!d;ﬁtﬁng Qot e If@f ha_ 6%84 bﬁgaﬁnl alkyl group

thionitroso 5 group or a hydroxy group or an
syfesitigtedrbysa tsnbsﬂltugnbwplcd‘r isgrarbbkgiotipi b and 4 andGhe autbstituent

e\ B BRIB0 8 7R I RS by formuta (1) of

t he |nvent| on have a general formula (XI) such that

X1 represents a - roup or a 10 group correspondi ng
to tMere qrafar ab|¥Gﬁle%heﬂM0b}$CRbe@en inventiah kyonapros p:lenvatlves

BB 5P 0l DT SR Rl e, Bethzoa i
tmemm’ie@-tmnﬂthgtmme More preferably, another object

of the invention concerns derivatives 15 represented
by formula (XI) such as descri bed herei nabove,

charggd®r hiché IpReferably, another object of the invention concerns
derivatives represented by formula (XV) such as described hereinabove,
characterized in that X4 is a -G4-R4 group in which G4 is an oxygen atom.

Even more preferably, another object of the invention concerns
derivatives represented by formula (XV) such as described hereinabove,
characterized in that X4 is a —~G4-R4 group in which G4 is an oxygen atom, and
X3 or X5 respectively represent R3 or G3R3, on the one hand, and R5 or G5R5,
on the other hand, with R3 or R5 being alkyl groups carrying a substitutent from
group 1, said substituent from group 1 being such as defined hereinabove.

Other advantageous derivatives represented by formula (I) of the
invention have a general formula (XVI) such that X4 represents a -R4 group or a

- group corresponding to the formula -G4-R4 with R4 being an alkyl group
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that X1 is a -G 1-R1l group. Even nore preferably,

anot her object of the invention concerns derivatives
represented by fornula (XI) 88ch as descri bed

her ei nabove, 20 characterized in that X1 is a -Gl-R1
group in which GL is an oxygen atom O her

advant ageous derivatives represent ed by forrrul a (1) of

venti o fle 8 ner al rrrul I uch that
sSituls 0 h LB NRight BT of gd2 e6v G s aisgdent from
gk P Being @ctﬁsﬁéﬂné&!h@rﬁa&ﬂé‘g an al kyl group 25
subst ituted by a substituent which is part of group 2

and Gl and the substituent fromgroup 2 being such as

et | el SRSl Feifhnfil! ABLRAROYSI IBET KBLLYSS) of the
inentionhale ra@ém,@}qdmw@m,)t dirh thHat KQ%ﬁfe%%h& & halgen.

-group or a 30 group corresponding to the fornula
- G3- R3, with R3 being an al kyI group substituted by a

subsgy r e

subst it ueﬁd%tﬁﬁdﬁO%@a ee?% rgé ﬁjwenzé;éjd@ ﬁJElgluep () of the

invention diaveea ghhe&lﬁermaﬂv(aﬁl!ﬂgsods thiay xva’eprm;nts a —R1 group
invention have

d by, f
M@Epéﬁ . n‘Ingr ﬁu%‘\é‘ 3‘*% %'E%‘hgf‘?% substitiipc Qrnpat By. p\tgleast one
sbgttiiewhishdé BHR dTef6 @é@%?r@&% DRI JH@%BO\,&B R3,

R3 being an al grou ubstitu
substltuent which is part of group 2 and GB and t he

her oHgfo divablatiots ) Rrivallis, dedisentiy B formula () of the
inveption tavet enéral Mthiuld inX;fsdcthhat R G8hedankay e_@1 R1 group

eneral fornul a é@ such that X4 represents a -
@ being aoCYr X;Q?%oalkﬂsgm gybsiituted: oronotu by at least one
I ted by a
Sgﬁé;fﬁ"?'etuen%”ﬁ (o SR s B E¥mEs ing R e
substituent fromgroup 1 being such as defined

her einabove. More preferably, another object of the
invehtﬂ"fedn adyARIaaRoUS Arliativess represented by formula (I) of the

invention have a general formula (XX) such that X1 represents a —-R1 group with
R1 being a C5 to C24 alkyl group substituted or not by at least one substituent
which is part of group 1 or group 2 defined hereinabove.

Other advantageous derivatives represented by formula (I) of the
invention have a general formula (XXi) such that X1 represents a -G1R1 group
with R1 being a C4 to C24 alkyl group substituted or not by at least one
substituent which is part of group 1 or group 2 defined hereinabove.

Another object of the invention concerns derivatives represented by
formula (1) in which X1, X3, X4 or X5 represent OC(CH3)2COORS6 with R6 being
such as defined hereinabove.
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15 represented by fornula (XV) such as descri bed

her ei nabove, characterized in that X4 is a -4-R4
group. Even nore preferably, 18not her object of the

i nvention concerns derivatives represented by formula
(XV) such as descri bed herei nabove, 20 characterized
inthat X4 is a -G4-R4 group in which &4 is an oxygen

atom, Even re era anot her obj.ect

o ool BRiect MR IRvaiitiohe Gongpres bRty Femasented by
féﬁ%rawqﬁ vﬂﬁcrdxfr stbxd d}@(@féﬁ@@drﬁ sca’slfrs%@ol%%tn R6 being
t hat is a-&- group I n wh I'S ‘an oxygen

sHebms dﬂftﬂleﬂEh@KeInebOS@ respectlvel y represent R3 or

G3R3, on the one hand, and R5 or GBR5, on the other

hand, wth R3 or R5 bei ng al kyl groups carrying a

subStAcbutcﬁng for &ive iBvention,, teRitem U'Qélkyl‘t &rfd’t@éna saturated
-group 1 being such as defi ned herei nabove.

hydvaaaraere Jusctis i lingeary branchedege pyelic, byalogenafed ¢n pobfhaving

rﬁ(ﬂ%t péﬁculaﬁ RohP? 1924 ﬁZefg?érﬂy)qltPf‘ﬁf g%%br( &8s SHGas methy,

esents a - rou

etrwl,r qmpmrl,d ||sm)rd>my£1 ibestyfl 0 isobutyl; GdriBAityl tpenBd, Idebpanigh) n-hexyl.
by a substituent which is

(% E‘és &%’"&;{Blﬁ‘éﬁéﬁt@u{: o8 BleMms QB FOMaIRIRY T iwato seven
cﬁﬁédi'g afdthl #e §rft|b[]|%\‘ill ﬁéf@@ |I9|etr?| odf %?Y}%%@gsgté}e more

derivatives represent
parhicatariyopreferved. a general formula (XVII) such that X1

" represents a hal ogen. O her advantageous derivatives

represented by fornmula (1) of the invention have a

genemake téﬂhffhlo?nt(dé\ﬂ befersStdca nﬁthfgo %ﬁ' PSS RREY thearoRatic ring
rougqv\nth Rl being a Cl to 4 gr oup
i

thygpehia sHl aemnot by at | east one 10 substit uent
which is part of group 1 or group 2 defined
her ei nabove. O her advant ageous derivatives

repr d'srertemi ﬂi&io@@m mepeseh)s afcHldvine atdmndsd @hrb@ike atom or an
ner for '&%XIX such that X1 represents a -GL Rl

cﬁﬁ rWOFI@ Cl to C3 al kyl group

substltut ed or not by at | east one

The term alkyloxy designates an alkyl chain bound to the ring by an
oxygen atom. The alkyl chain is defined earlier.

The term alkylthio refers to an alkyl chain bound to the aromatic ring by a
sulfur atom (thioether bond). The alkyl chain is defined earlier.

According to a particular embodiment of the invention, preferred
compounds are indicated below with their corresponding formulas :

1-[2-hydroxy-4-chlorophenyl}-3-[4-carboxydimethylmethyloxyphenylprop-2-en-1-
one and 1-[2-hydroxy—4-chIorophenyl]-3-[4-isopr0pyioxyoarbonyl
dimethylmethyloxyphenyl]prop-2-en-1-one




15 substituent which is part of group 1 or group 2
defi ned herei nabove. O her advantageous derivatives
represented by formula (1) ofl4he invention have a
general formula (XX) such that X1 represents a -Rl
group with Rl being a C5 to C24 al kyl group
substituted or not by at |east one substituent 20
which is part of group 1 or group 2 defined

her ei nabove. O her advant ageous de{i jati ves
represented by fornmula (1) of the ) Akl on have a
general fornmula (XXI) such thsd i represents a -Gl R1
group wth Rl bejyg g @ al kyl group
substituted or not 1 gast~one 25 substituent
which is part of grd L. QF group 2 defined

her ei nabove. Anot her objdct of the invention concerns
‘derivatives represented % forrmula (1) in which X1,
X3, X4 or X5 represent gOC(CH3 with R6 being
such as defi ned hereingﬁgégt8§§6§§§ﬁnother obj ect of
the invention concerns derivatives represented by

LBt b AR SR G OP 2on - an
TRt A Sl oy orop

en-heae; branched or cyclic, hal ogenated or not, having
nore particularly froml to 24, preferably 1 to 10,

carbon atons such as nmethyl, ethyl, propyl,
i sopropyl, butyl, isobutyl, tent butyl, pentyl,
neopentyl, n-hexyl. G oups containing one or two

atons are particularly preferred. k and et hyl
groups are nore particul arlDgypr@farred. The term
thionitroso refers to a ﬂit group bound to the
aromatic ring thrmiii 2B _

carbon atonms or containing fromtwfto seven 10 carbon
fg

R =-H, -CH(CHz3)

1-[2-methylcarbonyloxyphenyl]-3-[4-carboxydimethylmethyloxyphenyljprop-2-en-
1-one and 1-[2-methylcarbonyloxyphenyl]-3-[4-isopropyloxycarbonyldimethyl
methyloxyphenyl]prop-2-en-1-one:

.
(¥

Q
R = -H, -CH(CHa),
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15 The term hal ogen represents a chlorine atomor a
brom ne atomor an iodine atomor a fluorine atom
The term al kyl oxy desi gnates1an al kyl chain bound to
the ring by an 20 oxygen atom The alkyl chain is
defined earlier. The termalkylthio refers to an al kyl
chain bound to the aromatic ring by a sulfur atom

1z§h tg?ﬁﬁn%%ﬂgﬁ -I¢- g&&%hﬁf Cﬁ%&ﬁﬁ*éﬁ?ﬁ%@ﬁ?ﬁ%r&%inoprop—
z_gﬁﬁ%ﬁqnz ﬁycfrf)ﬁ%ﬁ% ]%o[mounds are | ndi cat ed bel ow

correspondi'ng” fornul as : -[2- hyd
:sapmpxlloxWarbowIﬂmgth?lnﬁatmdemhehybhndhydroxylmmoprop-z-ene:
met hyl met hyl oxyp henyl] pro p-2-en-1 - one and
1-[ 2- hydr oxy- 4-chl or ophenyl ] - 3- [4 I sopropyl oxycar bonyl
30 di net hyl net hyl oxyphenyl ] prop-2-en-1-one 14 OR R =~

H, -CH(CH3)?2 y

1-[ 2- hydr oxyphenyl ] - 3-[ 4- ca
|'] prop-2-en-1-one ch,-OH

[ 4-| sopr opyl oxycar bonyl di met hyi m
e1l-1-one: O R 10 R = -H,

AyRnet hyl oxypheny

1-[ 2-hydr oxyphenyl ]
et hyl oxyphenyl ] pr op=%
-CH(CH3) 2
1-[ 2- nethylcarbonyloxyp@ﬁnyl] 3-[ 4- car boxydi net hyl net h
yl oxyphenyl ] pr op- 2-en- 1-one and

1-[ 2- et hyl car bonyl oxypherd| {GE((QHs)s sopr opyl oxycar bony
| di met hyl nethyloxyphenyl]prop 2-en-1-one: 0GR 15 R =
-H, -CH(CH3)2
1-[2-hydroxy-4-carboxydimethylmethyloxyphenyll-3-[3,5-difertbutyl-4-

hydroxyphenyl]prop-2-en-1-one, 1-[2-hydroxy-4-ethyloxycarbonyl
dimethylmethyloxyphenyi}-3-3,5-diterfbutyl-4-hydroxyphenyl]prop-2-en-1-one

- and 1-[2-hydroxy-4-ethoxycarbonyldimethylmethyloxyphenyl]-3-[3,5-ditertbutyi-
* 4-hydroxyphenyl]prop-2-en-1-one:

R = -H, -CH(CH3).,-C2Hs

1-[2-hydroxyphenyl}-3-[3-carboxydimethylmethyloxy-4-hydroxy-5-
tertbutylphenyl]prop-2-en-1-one and 1-[2-hydroxyphenyl]-3-[3-
isopropyloxycarbonyldimethylmethyloxy-4-hydroxy-5-tertbutylphenyl]prop-2-en-

1-one:
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1-[ 2- hydr oxyphenyl ] - 3-[ 4- car boxydi net hyl net hyl oxypheny
I ]-1-hydroxyi mi noprop- 2-ene 18nd

1-[ 2- hydr oxyphenyl ]-3-[4

I sopropyl oxycar bonyl di met hyl net hyl oxyphenyl ] - 1- hydr oxy
i m noprop-2-ene: OR5 R =-H -CHCH3)2

1-[ 2- hydr oxy- 4- car boxydi net hyl met hyl oxyphenyl ] -3-[ 3, 5-
di tertbutyl -4- hydroxyphenyl ] prop-2>¢

1-[ 2- hydr oxy- 4- et hyl oxycar bonyl 10
di met hyl net hyl oxyphenyl]-3-[3,5-dit
henyl ] pr op- 2- en- 1-one and OH
1-[ 2- hydr oxy- 4- et hoxycar bo di ndft hy[ net]ryl oxyphenyl ] -
3-[3,5-ditertbutyl - 4-hydr Oxphenyl | pr ep~2#®n- 1- one:
R-0 15 R=-H, -CHCH3)?2, - Q% :
-1-[ 2- hydr oxyphenyl ] - 3-[ 3- carboxydlnethylnehhyloxy 4- hy
dr oxy- 5- tertbutylphenyl]pro& I$n 1- one and

1-[ 2- hydr oxyphenyl ] - 3-[ 3- =-
isopropyloxycarbonyldinethylnethyloxy 4 hydroxy 5-tert
butyuﬁhenyl]prop 2-en- 20 1l-one: 16 R=-H -CH(CH3) 2
142 tpy w&quﬂwwhenylbaﬂamﬂrlymefqmeﬂmmettwdmyett-hyﬂmy*ﬁf

5 R Tt Ry §06 | 5 P2 ok 4-oRbfophenyl-a-(3-

L 18 -
Tt S

110n€3- hydr oxyphenyl ] - 3- [ 3- car boxydi met hyl net hyl - 4- hydr o

OH
put yl - 4- hydr oxyp

Xy-5-
OH
o on L
O | /k(o
0 O-.
R
10 R =-H, -CH(CH3),

1-[2-hydroxyphenyl]-3-[3-carboxydimethylmethyl-4-hydroxy-5-
tertbutylphenyli]prop-2-en-1-one and 1-{2-hydroxyphenyl]-3-[3-
isopropyloxycarbonyldimethyimethyl-4-hydroxy-5-tertbutylphenyl]prop-2-en-1-

16 one (: |

R =-H, -CH(CH;3),

20




ert bbutyl phenyl ] prop- 2-en-1-one and

[ 2- hydr oxyphenyl]-3-[3- isopro

| oxycar bonyl di net hyl met hyl 4&- hydr oxy-5-tertbutyl phen
] prop-2-en-1 15 one (: R=-H -CH(CH3)2 20 17

-[ 2- hydr oxy- 4- chl or ophenyl ] - 3-[ 3- car boxydi net hyl net hy
4- hydr oxy-55- tertbutyl phenyl ] prop-2-en-1-one and

t
1
py
yl
1
| -
- [.2- hydr hl henyl ] - 3-[ 3-

1#@%{%&%@ s 4P§Bﬂ§!rfﬁgﬂg%ywéﬁnveﬂwlmmyi-4-hydroxy-5-
tt{@%ﬁ@{s@?l}pgﬂb% -BRATYA P OBy €N~ 111 R2RGaroRy 3-chiofdphenyl]-3-[3

isbprepigxiroaxhoryidimetnypietmi4-hypdroRy-5-thirtietyshemdlprop-2-en-1-
carboxydlnethylnethyloxyphenyl]prop 2-en-1-one an
ope { 2- hydr oxy- 4-

5 chl or ophenyl ] - 3-[ 3, 5- di net hoxy- 4-i sopr opyl oxycar bonyl d
i met hyl met hyl oxy phenyl]prop-2-en-1 -one: 15 OR R =
-H, -CH(CH3)2

1-[2- hydroxyphenyl]-S-[S,S-dlnethoxy-4-carboxydinethyl
nmet hyl oxyphenyl ] prop- 2-en-1-ohgland

1-[ 2- hydr oxyphenyl j - 3-[ 3, 5- di nethox- 4 20
|sopropyloxycarbonyld|nethyl g

l-one: 18 O-R R = - R

1-[ 2- hydroxy- 4- carbox M|l oxyphenyl ]-3-[3,5-
di met hoxy- 4-

R= -H, -CH(CH3)2

10 1-[2-hydroxy-4-chlorophenyl}-3-[3,5-dimethoxy-4-
' carboxydimethyimethyloxyphenyl]prop-2-en-1-one and 1-[2-hydroxy-4-
chlorophenyl}-3-[3,5-dimethoxy-4-isopropyloxycarbonyldimethyimethyloxy
phenyljprop-2-en-1-one:

15

R =-H, -CH(CH3),
1-[2-hydroxyphenyl]-3-[3,5-dimethoxy-4-carboxydimethylmethyloxyphenyl]prop-
2-en-1-one and 1-[2-hydroxyphenyi]-3-[3,5-dimethoxy-4-

20 isopropyloxycarbonyldimethylmethyloxyphenyllprop-2-en-1-one:




5 hydr oxyphenyl ] prop-2-en-1 -one and 1-[2-hydroxy-4

i sopropyl oxycar bonyl di net hyl net hyl oxyphenyl ] - 3-[ 3, 5-di

- met hoxy- 4- hydr oxyphenyl ] prdg-2-en-1-one R-o 10 R =
-H, -CH(CH3) 2

1-[ 2- hydr oxy- 4-chl or ophenyl ] - 3-[ 3, 4- di hydr oxy- 5-

car boxydi net hyl net hyl oxyphenyl ] pr op- 2- en-1- one and

1-[ 2- hydroxy-4- chl orophenyl]-3-[3,4-d i hydroxy-5 15

isopropyloxycarbonyldinethy[ng;hylo yphenyl ] - 2- pr open-

l-one: OHR = -H, -CH(CH3)2 30 19 a=gydr oxy

4- carboxydinethylnethyloxyp £ ?-3 [ 3, 5-di net hyl -

hydr oxyphenyl ] prop- 2- en- ; i
~1-[ 2- hydr oxy- 4-i sopf 0Py 3rboory |

di met hyl nmet hyl oxyphe
. 3-[3,5-di net hyl - 4- hydro‘yphenyl] prop-2-en-1-one: R-O
‘5 R=-H -CH(CH3)2 0

1-[ 2- hydr oxy-4-chl orop Qy% (gHgﬁgé di met hyl - 4- car boxy

di met hyl net hyl  oxyphe o ¢1-one and

1-[2- hydroxy 4- chlorophenyl] 3-[3,5-dinethyl-4 10

bonyl di nmet
1@"&;1 B ?%gr'wﬁﬂmylomhewhs@,s-dum.emw 6) 2

5 G yl]-3-[3,5-gigret hyl - "
: aﬁog(gegéﬁn@tﬁ% rr‘g‘?(h oxyphenyl ] pr opdgeen 1- one Arig-hydroxy-4
| ISDP[@WWWSﬂelhsﬂmethyloxyphenyll-S-[S,5-d:-methoxy-4-
hydroxyphenyllprop-2-en-1-one

10 R=-H, -CH(CHs)z

1-[2-hydroxy-4-chlorophenyl]-3-[3,4-dihydroxy-5-
carboxydimethylmethyloxyphenyl]prop-2-en-1-one and 1-[2-hydroxy-4-
chlorophenyl}-3-[3,4-dihydroxy-5-

15 isopropyloxycarbonyldimethylmethyloxyphenyl}-2-propen-1-one:

R= -H, -CH(CH3)2
20
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20

[ 3, 5-di net hyl - 4-i sopropyl oxycar bonyl di net hyl net hyl oxyp

henyl ] prop-2-en-1-one: OR 20 R=-H -CH(CH3)2 20 and
1-[ 2- hydr oxyphenyl ] - 3-[ 3- car B&ydi net hyl met hyl oxypheny
| ] prop-2-en-1-one and

1-[ 2- hydr oxyphenyl ] - 3-[ 3-i sopr opyl oxycar bonyl di net hyl m
et hyl oxyphenyl ] prop 2-en-1 -one: 5 R = -H,

ARk bRy DB R el S gty

N h‘%})@“@h%ﬁr%ezlbhl‘r-énédf i aRar ODML[Q%)QPH%%@?IM%&WWI

hi ophen rop-2- en-1l-one:
dlma(rmlmpmylcg(yphenyl] 3-[3,5-dimethyl-4- hydroxyphenyl]prop—Z-en -1-one:
1-[ 2- ner capt o- 4- net hyl oxyphenyl ] - 3-[ 4- car boxydlnet hyl m
et hyl oxyphenyl ] prop- 2-e-1-one and
1-[ 2- mer capt o- 4- net hyl oxyphenyl ] - 3-[ 4-
-i sopropyl oxycar bonyl d t hyl met hyl oxylphed

l-one: 0 OR 21 peo m
i

1-[ 4- hept yl phenyl | -
Byl oxyphenyl ] pr op- 2- en-

| ] prop-2-en-

Q2

di met hyl et hyl
oxyphenyl ] prop-2-en-1 one §
1-[4- heptyl phenyl ]-3-[3-nett
i sopropyl oxycar bonyl di met hyl net

| -one: OR
] R= '-H, -CH(CH3)2

1-[2-hydroxy-4-chlorophenyl]-3-[3,5-dimethyl-4-carboxydimethyimethyl
oxyphenyljprop-2-en-1-one and 1-[2-hydroxy-4-chlorophenyl]-3-{3,5-dimethyl-4-
isopropyloxycarbonyldimethylmethyloxyphenyl]prop-2-en-1-one:

R= -H, -CH(CH3)2

and 1-[2-hydroxyphenyl]-3-[3,5-dimethyl-4-
carboxydimethylmethyloxyphenyllprop-2-en-1-one and 1-[2-hydroxyphenyl]-3-
{3,5-dimethyl-4-isopropyloxycarbonyldimethyimethyloxyphenyl]prop-2-en-1-one;

R = -H, -CH(CHa),




R=-H -CHCH3)2

1-[ 2- hydr oxy-4- car boxydi net hyl nmet hyl oxyphenyl ] -3-[ 3, 5-
di br ono-4- hydr oxyphenyl ] pr og02-en- 1- one,

1-[ 2- hydr oxy- 4- car boxydi net hyl et hyl oxyphenyl ] - 3-[ 3- hy
dr oxyphenyl ] prop-2-en- 10 1-one,

1-[ 2- hydr oxy-4- car boxydi net hyl net hyl oxyphenyl ] - 3-[ 4- ne
t hyl t hi ophenyl ] prop-2- en-1|-one,

1-[ 2- hydr oxy- 4- car boxydi net hyl met hyl oxyphenyl | - 3-[ 4- e

alhﬁz gﬂg&(@%@%r}qn%[]%p%%ag@@%d&%%y!ﬂ'l%tﬂyll)fypﬁéﬂyl]prop-2-en-1 -one
andet hyl[-[ﬂahwnuxyplpsbrqmm-l?aismpr@mxycadmyldimethylmethyloxyphenyl]

1-12-h oxyphenyl ] - 3-[ 4- car boxydi net hyl et hyl oxypheny
ORI < ome.

5 1-[4-chl orophenyl ]-3-[ 3, 5-di net hyl -
-tertbutyl oxycar bonyl di met hyl net hyl oxyphenyl ] pr op- 2- en-
| -one, 1-[4-chlorophenyl]-3-[3,5-dinmethyl-4 20
I sopropyl oxycar bonyl di met hyl met yhQx9phenyl ] pr op- 2- en-
| - one,
1-[4-ch|orophenyl]-3-[3,5-m
met hyl oxyphenyl ] pr op- 2-
1-[2- hydroxy-4- car boxf
| or ophenyl ] pr op- 2- en- 3
1-[ 2- hydr oxyphenyl ] - 3-[ 4- c:rboxydlnethyl
met hyl t hi ophenyl ] pr op- 2- en? 1- one,
1-[ 4-chl oro- 2- hydroxypppgyﬂ]Tﬁqgﬁqggrboxydlnethylnethy
| t hi ophenyl ] prop-2-en- 1-one
1- [ 4- car boxydi net hyl net hyl oxyphenyl ] - 3-[ 3, 5- di net hyl 4-

BRIl ER P B pthwithiohary IRiaPrd By pRe and
10 1423HyHpaphengt)-3LMoiepropyloxycarbonyldimethylmethylthiophenyl]prop-2-
en-1-one:

SR car boxydi net hyl

et hyl oxyphenyl ]-3-[4-ch

9]

S
o
¢
0
R =-H, -CH(CH:s).

15

1-[2-mercapto-4-methyloxyphenyl]-3-[4-carboxydimethylmethyloxyphenyl]prop-
2-en-1-one and 1-[2-mercapto-4-methyloxyphenyl]-3-[4-
isopropyloxycarbonyldimethylmethyloxyphenyllprop-2-en-1-one:

0

0]
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-[ 4-carboxyd i nethyl nmethyl oxyphenyl]-3-[4-chlo ro
phe nyl] pro p-2-en-1 -one, 5
1-[ 4- car boxydi net hyl nmet hyl t hizZdphenyl ] - 3-[ 4- net hyl t hi op
henyl ] pr op- 2- en- 1- one,
1-[ 2- hydr oxy- 4- br onophenyl ] - 3-[ 3, 5- di net hyl -
carboxydinethylnethyloxyphenyl]prop 2-en-1-one,
1-14-ca | met hyl oxyphen 4- et hyl t hi oph
1éLg{7h?Q}y{9B ¥&§ @églyi-4 arbo;(/ydlm ¥hylmethyloxyphe%yl]propp2-en 1-

ok 4- met hyl t hi oph I']-3-[3,5-dinetf %ﬂh _ _

t ert butyl oxycar boﬁ@?‘dl nmet hyl net hyl oxil,r Réﬁ hengr] %[3 methyl 4

igoprapyloxyicgrionydinyethpimeth@oxyphehvilprap-Biemetonke: 4-
|sopropyloxycarbonyld|nethylnethyloxyphengl]prop 2-en-

1-one,

1-[4- et hyl t hi ophenyl]-3-[ 3, 5- dlnethyliz<ga@b@xyd|neth
-yInEthonxyphenyI]prop 2-en-1-ong 0

1-[ 2- met hoxyphenyl ] - 3-

tertbutyl oxycar
1-one, 1-[2-nethoxyphen ¢
5- di met hyl - 4- car boxydi nmet hy[ nd honxyphenyI]prop 2-
en-1-one, 1-[4- hexyloxyphenyIP 3-[3,5-dinethyl-4- 20
tertbutyl oxycarbonyl di g yphenyl ] prop- 2- en-
1-one, 1-[4- hexyloxyphenyl? WEﬁQ¥H9%

5- dinEthyI 4- car boxydi et hyl net hyl oxyphenyl ] pr op- 2-

1RPR 4{@6%(%8&%8?%%8hﬁ@Y‘h?r[ﬁérq’MQm? dheny!)

dr Ré ZgHy/r an- 4- one,
hg @@E d?yr@tr?}é:z @ﬁdgar boxydi net hyl rret hyl oxyphenyl ) -7-ch
1I-[Br'@ldtw“'qﬁ%@wymamylmethybxyphenyl]-S-[S-hydroxyphenyl]prop-z-en-
1lorl;% met hyl oxy- 4- chl or ophenyl ] - 3-[ 3, 5- di net hyl -
ter butyloxycarbonyldinethylnethyloxyphenyl]prop 2-en-
'IJ{2Qﬁ}&lroxy—4—carboxyd|methylmethylox phenyl] -3- [4—meth?glth|ophenyl]prop~2-
{%nget hyl oxy- 4- chl or ophenyl f( 3-[3,5-d

1-[2-hydroxy-4-carboxydimethylmethyloxyphenyl]-3-[4-methylthiophenyl]prop-2-
en-1-one,
1-[2,4-dihydroxyphenyl]-3-{4-carboxydimethylmethyloxyphenyl]prop-2-en-1-one,
1-[2-hydroxyphenyl]-3-[4-carboxydimethylmethyloxyphenyl]prop-2-en-1-one,
1-[4-chlorophenyl]-3-[3,5-dimethyl-4-
tertbutyloxycarbonyldimethylmethyloxyphenyl]prop-2-en-1-one,
1-[4-chlorophenyl}-3-[3,5-dimethyl-4-
isopropyloxycarbonyldimethylmethy!oxyphenyl]prop—2-en-1 -one,
1-[4-chlorophenyi]-3-[3,5-dimethyi-4-carboxydimethylmethyloxyphenyl]prop-2-
en-1-one,
1-[2-hydroxy-4-carboxydimethylmethyioxyphenyl]-3-{4-chlorophenyi]prop-2-en-1-
one,' | '
1-[2-hydroxyphenyl]-3-[4-carboxydimethyimethylthiophenyl]prop-2-en-1-one,
1-[4-chloro-2-hydroxyphenyl]-3-[4-carboxydimethylmethylthiophenyl]prop-2-en-

1-one,
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30 car boxydi net hyl net hyl oxyphenyl ] pr op- 2- en- 1- one,

1-[ 4- heptyl phenyl ] -3-[ 3, 5-di net hyl - 4-

t ert but yl oxycar bonyl di net hyl B8t hyl oxyphenyl ] pr op- 2- en-
1-one, 23 1-[4-he ptyl phenyl]-3-[3,5-d i nethyl-4-ca

r boxydi met hyl m et hyl oxyphenyl ] pro p-2- en-1 -one,
1-[4- bronnphenyl] 3-[3, 5-di net hyl -

rtbut xycar bonyl di net hyl met h ony henyl ] pr op- 2- en-
1r[f3,o%t§0%@°mg yiY fﬁﬁmvbﬁweh9nyll-§-lp$/ gmetng d]-rqxwmﬂmyﬂprop~2-
eﬁbﬂ% g Inethyloxyphenyl]prop 2-en-1-one,

1-]2- hy dr oxyphenyl j - 3-[ 3, 5-di net hyl - 4-i sopr opyl oxycar

1 If{érmlethydihmphIap\ylﬂlét[uy{tam@mmtﬁynhemy%mhbnylm piBenrlone,
venhl or}j th rns t he %‘i[ east one
Ry 'Psﬂwé@@ oPUF ﬁep?ﬂqrppgaeﬂ]pagpﬁeenﬁeane
"E‘?“"S‘i”gmer ey RO 5 (Ao thiob e RIS e Eone,
1dadwiﬂxy-émmmophhayli}ﬁe[ﬁéadmﬁhy)lm-pr eferably curative

t t fl t
R PR R arie e He T  pi o and or
1§[14m5©qﬂzﬁm§ﬂ‘tyﬂh§i pﬁéhizl]@r[@lméﬂr”yﬂhioaﬁeﬁ;ﬂ}Hreb 2-en-1-one,

differentiation /or skin or central nervous ' system

1ddanathyitaiopheny]- ﬁf[ﬁéi-gwnetbsltm eczems, psoriasis,
et bR oart o ARl B TBro-23 U dphocae
1dﬂﬂneﬁ'@'itﬁbphenylpat[sgsadmhgthy|p4.ov| des a met hod for
ARG T NG RTINS et
S S S B A
2@n-?riegast one conpound represent ed by formula (B),
1 [Q rrﬂ&h% ;g gnyﬁ@-[é E)dlmetﬁ] -4-
tertbutyloxycarbonyldimethylmethyloxyphenyl]prop-2-en-1-one,
1-[2-methoxyphenyl]-3-[3,5-dimethyl-4-carboxydimethylmethyloxyphenyl]prop-2-
en-1-one,
1-{4-hexyloxyphenyl]-3-{3,5-dimethyl-4-
tertbutyloxycarbonyldimethylimethyloxyphenyllprop-2-en-1-one,
1-[4-hexyloxyphenyl]-3-[3,5-dimethyl-4-carboxydimethylmethyloxyphenyi]prop-2-
en-1-one,
2-(3,5-dimethyl- 4-tertbutyioxycarbony|dmethy!methyloxyphenyl) 7-chloro-4H-1-
benzopyran-4-one,
2-(3,5-dimethyl-4-carboxydimethyimethyloxyphenyl)-7-chloro-4H-1-benzopyran-
4-one,
1-[2-methyloxy-4-chlorophenylj-3-[3,5-dimethyl-4-
tertbutyloxycarbonyldimethylmethyloxyphenyljprop-2-en-1-one,
1-[2-methyloxy-4-chlorophenyl]-3-[3,5-dimethyl-4-
carboxydimethylmethyloxyphenyljprop-2-en-1-one,
1-[4-heptylphenyi]-3-[3,5-dimethyl-4-
tertbutyloxycarbonyldimethylmethyloxyphenyljprop-2-en-1-one,
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(A) 24 (B) fornulas in which X1, X2, X3, X4 and X5 are
such as defined herei nabove. The conditions for
carrying out said reaction i&3acidic or basic medi um
are 5 within reach of those skilled in the art and
can vary widely. Said two conpounds are advantageously
contacted in stoichionmetric proportions. Contact is
ref er abl ried,out at roomtenperature (between
14bepipaenils1aE-dimethdu caauimaieiadee/phenyliorop-2-
eRJ1€§5a!re- 10 In basic nedium the reaction is
prefer'ably carried out in the presence of a strong
14#4dbeomepbingd-348, fadimedthyledeart h netal hydroxi de, |ike

e e T

194Dr8mdbhEngR BB dipvéthiId Lhfhdyyesence of a strong
--gci (5 sgchngﬁsl h[ydrochl osr/i c acidg(? The reaction schene

dimgthpietbyoryrhemdlptap-2@ns1-02@, 0 (1) The synthesis in

R NEr LR e Rl CarionlondBEhE W compound.
ditrSthylarsth@ogypdrdipespsp en-eoheof  al dehyde (conpound

(B)) are solubilized in a hydroal coholic solution of
20 nol ar equi val ents of sodi um hydroxi de. The m xture

IS SHhRLT a 0X| ur
| SrohS! Biehfin RO CRERbELY 4R B8UEE AL EARMang capeounc
represented by formula (1) such as defined hereinabove and in particular one of
the advantageous or preferred compounds for preparing a pharmaceutical
composition for the preventive or preferably curative treatment of a pathology

related to inflammation, neurodegeneration, deregulations of lipid and/or glucose

metabolism, cell proliferation and/or differentiation and/or skin or central nervous
system ageing, such as allergy, asthma, eczema, psoriasis, pruritus,
Alzheimer’s disease, Parkinson's disease, diabetes, atherosclerosis, obesity,
carcinogenesis, etc.

The invention also provides a method for preparing compounds or

derivatives represented by formuta (1).

The method of the invention comprises contacting in a basic medium or in
an acidic medium at least one compound represented by formula (A) with at
least one compound represented by formula (B), formulas (A) and (B) being:




5 acidified (in particular to a pH of approximately 2)

in particular with hydrochloric acid. The expected

substituted 1, 3-di phenyl prop28-en-1-one can be

obtained by precipitation or solid/liquid extraction

after evaporation of the reaction nedium It can then

be purified by silica gel chromatography or by

crystallization. 10 The synthesis in acidic nedi um nay

be carried out in the foll oW ng manner : One nol ar

equi val ent of ketone (conpglUrd¢A)) and one nol ar

equi val ent of al dehyde (!ﬁEﬁ-und (B)) are solubilized

in an ethanol solution spturated with 15 gaseous
hydrochlorlc acid. The nexture igpytirred at room
tenmperature for approximtely 6 hours the solvent is

formuan i1 BANCH X1 p52.0K50kh ANK X8, are sush a% defined herenabaye.

-substituted 1, 3-di phenyl prop-2-en-1-one is purified,

in particular by chromatography on silica gel. 20 The

i nver’lﬁecrrbrtditim]sdorlc&ﬁﬁﬁgtdm saREreattion APaEIEIYSH Bdsic medium are
$wﬁvat|ve uch as .defined herei nabove for preparing

ERarhcf ihpsa phiflednthe a8 and sanpyasy widelhg a  net hod
of treatnent or prophylaxis of the human or ani ma
body. The pharmaceuti cal conpositions or conpounds
repr é‘eain‘]ttan byn*fpounds aaraﬁd@amtageouslgti opntaoteidhdn stoichiometric

PR CoBelh I REASGRIE chuie Gt 3 hAm Iemasieie (botween
db%ﬁﬁi@wqewa% 25° @%@ﬂt&taéthﬁaaheﬁc bfé?ésﬁré‘nd/ or

gl ucose netabolism céll proliferation and
10 di fferentiati on and/ or Skl n or central ner vous system

Al T oS BEAfm, AT ESH lyBrer8Pl o in theypresence o

aPbtrdrey base, sudhsroae alkalink g2 metdl iHyarsede, dik@téﬁcmﬁn hydroxide
at her oscl erosi s, obesit

carci nogenesi s, etc.
of apralkaline pwetal é‘[ﬁ%‘(’@l?;'J‘Keﬂoﬁglwefwg@teconpounds 26
represented by fornula (1) have advant ageous
phar macol ogi cal properties as
15 In acidic medium, the reaction is preferably carried out in the presence of

a strong acid, such as hydrochloric acid.

The reaction scheme may be depicted as follows:

20
%
X, X, X
@( S X
5 o}
(A) (B) )

The synthesis in basic medium may be carried out in the foilowing
25 manner :
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antioxi dants and activators of PPARa and PPARy. In the
case where the conposition of the invention is :
intended for the 5 treatnmen%r prophylaxis of a

pat hol ogy rel ated to neurodegeneration, deregul ations
of |lipid and/or glucose netabolism cell proliferation
and/or differentiation and/or skin or central nervous

QS vEdh BouMGlent i KhedommouBBHATN Ao enarmalag pydivalent of
%WE%OWH???%@ SHIGBiREE i Hgﬂﬁ%ﬂ:omalié %8&@6@1%520 molar

1 'R1 where Gl epresents an oxygen atom an
eqdiaierdatel ©idhaoohydrexideer bk ymixtureeisestirreds fordapproximately 18

SR oL PR Kp PR RIIEr PavPeh oS AR R E) ofhermedium s then
dcidifiédriin ipapticutaioRNy prKof apbrcﬁcitﬂ.afellsﬂizpa?/?émbata? YvifrPhydrochloric

‘inflanmmati on, 15 neurodegeneration, ce proliferation
agith/ or differentiation and/or skin or central nervous

t [ I ' I f [ € ppns
THE SBb0Re 3pRiNte s B S B2l 130, R, B¥ Bbtained by
phéaibitaticer bs sdﬁida’h‘mﬁ@ extraction ?ﬂe'r Sevdbémiaﬁd@fg thef reactitlnn medium.
car cj,nogenesi. s, . t he conpounds represented by forml a
1G5 theR e buEfiad by Siica gel daromasearanhy o byraysiallization.
in which : 20 - X1, X2, X3 and X5 each represent a
hydrogen atom X6 represents an oxygen atom and X4
Themwrdkesis irnagdicupedionm esmydrelcamiet @out iretHeofoltowing manner :
-0 CRBR9- COOR10, where R8 and R9, which are the sane
or different, represent a Cl1 to C2 al kyl group
Cirie® Wis1a6 efdivarrpt of Ketshe @é&ﬁﬁoah@rgk)), afdbrid fholar equivalent of
represents a hydrogen atomor a Cl'to C7 alkyl grou

P,
ajdshydgo(copposnd (R3) ae solubiilizeskint an atiyanal golutiorosaturated with

B0 Bkfod LSBT HOA i, s %, R Bfferatre for

approimately @ Hiops e Siet soleento Xy atimindted) M6 paRIRBURFEBY Svacuum
an org_ en ah_mand X4 represents a group . L
evape %and. g*et Supptitutes mlBdiphepyipreDeg-2ncboreo is wautiied, in
lm;@iﬁ' H.}ggé e tdh or different, '
prgié%cr esert a0 y r@ggﬂygi’ﬂwﬁé‘?@a
The invention thus concerns the use of a compound or derivative such as
defined hereinabove for preparing a pharmaceutical composition for practicing a

method of treatment or prophylaxis of the human or animal body.

The pharmaceutical compositions or compounds represented by formula
() according to the invention are advantageously used for the treatment or
prophylaxis of pathologies related to inflammation, neurodegeneration,

- deregulations of lipid and/or glucose metabolism, cell proliferation andfor

differentiation and/or skin or central nervous system ageing and more
particularly of one or more allergies, asthma, eczema, psoriasis, pruritus,
Alzheimer's disease, Parkinson’'s disease, diabetes, atherosclerosis, obesity,

_carcinogenesis, etc. In fact, it was found surprisingly that compounds
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30 to C2 al kyl group, and R o represents a hydrogen
atomor a Cl to C7 alkyl group (conprising one to

~seven carbon atons). 27 The Rfvention al so concerns a

met hod for treating pathologies related to

i nfl ammati on, neurodegeneration, deregul ations of
l'ipid and/ or glucose netabolism cell proliferation
and/or djfferentjation and/or skin or central nervous

‘reprasentesy By fgrmuia %PéVﬁaﬂqva@Eﬁ%ql&ﬁ BhamgRRclpgigd) roperties as

ﬁl?ﬁﬁghﬁagé‘ééﬁ;};@%rg’e&féar Ki nson sﬂaﬁgeasepr glr ;L:fes,

atheroscler03|s obesity, carcinogenesis, conprising
adm ni steri to a subject, _particularly human,

ef f edR it eWBP"eathﬁ) ﬁﬁﬁlﬁ’ﬁ&'thoé‘pﬁ?feﬂ@l!réﬁnﬁi?n de d@tequed for the

SR 41 pShifl® M ARG, GBS HRurraton

devegudsiiansorof lipido aaidfor gtucolse meiabolism, cell proliferation and/or

HRRRNTY Soulr AR o A RIS . 6 impouncs
réﬁn‘e's@ﬁtedeszbﬁhe%' a?l canl éBﬁdeIII? memfdfeefrﬁféeSﬁéth %?mula 1) in

e wth pharnmaceutical use an
whichnXzt tenrasents sk i myd@@gam atemeandt X1 TapresentsosGi Rdnwhere Gt

PR o RbuT FF ROeRele ERACODR HipfEro60 . however,

salchbbrhpaerds ary @ashided.i ves, and the I'ike. Agents or
vehicles that can be used in the fornulations (liquid

and/ or injectable and/or solid) are in particul ar
net h I h C
e bgrl)l( ;ﬁée tc%%?i\glln?re L eé%gﬁ%é}ébb@i {eﬂasg%ntlon is intended for the
trealtraent, dracpmmhylaxlsanbfoms paibalagq aerldtet:lhetdl klnfiamma'uon,

Th i be 20 fo . suspensi ons
nEgrodeltBaratin, CoLIPeITeration aripeeberantilion aspEsKin or central

r ' Y.

R S et Pt Ry ] B ke St asthma,

epzennan gpsprmsw oprumany diizhaimes'se disease, hParkiggen'sf disease or
for.nul ation, ent such as cel | ul os%mg:uqerlbapat es or

carcinagenesis d@'z?ntcg repregented by can optionally

include those having formula () in which :
- X1, X2, X3 and Xs each represent a hydrogen atom, Xg represents an oxygen

Iatom and X4 represents a group comresponding to the formula —O-CRgRg-

COOR1q, where Rg and Rg, which are the same or different, represent a C1 to
C2 alkyl group (comprising one or two carbon atoms), and Rip represents a
hydrogen atom or a C1 to C7 alkyl group,

- X2, X3 and Xs each represent a hydrogen atom, X, represents a halogen atom
or a R1 or -G1R1 group, where R1 represents an unsubstituted C1 to C2 alkyl
group and G1 represents an oxygen atom, Xs represents an oxygen atom and
X4 represents a group corresponding to the formula —0-CR11R12-COOR g, where
R11 and Rq2, which are the same or different, represent a hydrogen atom or a C1
to C2 alkyl group, and Ry represents a hydrogen atom or a C1 to C7 alkyl group

(comprising one to seven carbon atoms).
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25 The conpounds or conpositions of the invention may
be adm nistered in different ways and in different
forms. For instance, they nay@7e adm nistered by the
oral or system c route, such as for exanple by the

i ntravenous, intramuscul ar, subcutaneous,
transdermal, intra-arterial route, etc. For 30

i nj ections, the conpounds are generally formul ated as
| qui e Belien alee Coprems aaetig for tesating aihelagies related to

i ' or ' #é?lie i for i [y nd o]
'tﬁﬁéa';n t @nf njngléttr(?d(? ra?@'oﬁ’]dldﬁ é@ﬂghﬁ? ec{ eﬁp@osgﬁ{?}lgg %Iucose
rmetabalisme delb pralifieration lendlerdiff@entiatidre andfor skincordiendral aervous

th atient he pat hgl ogy, the nethod o .

syahrierit e MorBc ket oyl of Cpe FB0t, Allaings asthuna, eczema,
Fdhiatisst pr@ftust A&@\%ﬁnéﬁf‘g'd aSBOMPhrkiASo'S dischsRE' diabetes,
adm ni stration, preferably rom0.1 ng to 1 g per
atherascieresisi obesityh carcinvgeriasis, zomprisingpdbunigieriag to a subject,

j: [0 t veral, ti a_da as the ¢
ditticdtafty (RS0 7 HREEE ok on Ssititiandt r$if8s&5R8 By general
feddulkal (Yo dfia glearpidceRitiobh eI mpddifiory Sutih 85 AIEfRBE hebéinabove.
agents. Ot her aspects and advantages of the invention

wi || becone apparent in the follow ng exanples, which

oy e FHRmRLERARAS Rebputiah 5 @Rl 28 e, *Shvention
ativantdgealuslyt camprie idme aniore i phanmapeatieallyi scceptable excipients
T M T
dridothesTikly, Eohfabid Gﬁhf;ﬂﬁih{a%eeﬁcélg.% CARG khaﬁﬂttottlhﬁ%e skilled in

measuring formation of conjugated di enes over
the agtanTine compositioas may coatpiroane or bBirevageants be vebistes2@lected

 BOHAR iy BF AR hot Rk ier, preservaties,
amdntheefikd. OTAGEM® r HiE18s ARalC @AM Ve tsid tiR the | faEMORASAs (liquid
and/or injectable andfor sofid) are in particular methylcellulose,
hydroxymethylcellulose, carboxymethyicellulose, polysorbate 80, mannitol,
gelatin, lactose, plant oils, acacia, and the like. The compositions may be
formulated as suspensions for injection, gels, oils, tablets, suppositories,
powders, capsules, gelules, and the like, possibly by means of pharmaceutical
forms or devices ensuring prolonged and/or delayed release. For this type of
formulation, an agent such as cellulose, carbonates or starch is advantageously
used.

The compounds or compositions of the invention may be administered in
different ways and in different forms. For instance, they may be administered by
the oral or systemic route, such as for example by the intravenbus,
intramuscular, subcutaneous, transdermal, intra-arterial route, etc. For

injections, the compounds are generally formulated as liquid suspensions, which

~can be injected through syringes or by infusion, for example. It is understood

that the injection rate and/or the injected dose may be adapted by those skilied
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of 132, 145, 134 and 203 m nutes, respectively, when
LDL were incubated with conpound 3, conpound 12,
conpound 14, conpound 17. Th&8l ag phase was nore than
480 m nutes when LDL were incubated with conpound 2.

" This lag in 25 the formation of conjugated dienes is

characteristic of antioxidants. Figure 1-2 shows the

ih 3¢ ot aio0a TR rhdbevpatholosy: e flos Bberministration,
éié W?i@ﬁﬂy,&h@"&%ﬁ&lﬁdsadr@ acﬂﬁmf‘s@@#e‘dgéttc?djse@' r%ﬂﬁmg from 1 ugto 2

formation. This rate was
& oppadnyoisiiating, preferabyp froms r). frgmgf toLrDLg wierradbinisteation.  The

AHETEEPn oty Pe BRI roPgatctls R imes 2ldmh 25 the case
rhey des eMbrsbVep\the |ﬁ9erﬁi\&tk5cﬁn%o§tléﬁ§ neARFAEGiItIGRAIyBathpPHER other

-ampunt of conj ugate di enes fornmed over tine.

aotiveingredients oLagentst h copper led to formation of 348
nmol of conjugated dienes per ng of LDL; incubation
Wi th conmpound 2 at 10-4Mled to an 84 % decrease in

con J @herdspeetseanid advantages of the naventioer wﬂlgoélforh@ldpparent in
b E) Eresence of |ch npounds 3 and 17, coansg{at ed
the dollowing mxaniplesawhicBsiecgiver for pumRpsgspf3tustration aad not by

\ﬁ% |,nl,1%[,0nlo Figure 1-4, 1-5. 1-6 : Evaluation of the
art 1 oxi dant properties of compound 18, conpound 19,

conpound 21 and conpound 22 on LDL oxidation by copper

= - hows that incubation of LDL with the
H(E&"%Ngﬁ'l%fuﬁ&%uéF§a 15 concentration of 10-4M del ayed
conj ugated diene formation. The |ag phase was 178
m nutes for copper alone as conpared with a | ag {)hase
w_ai Exaluation afebe( antimdidand propertieseott abmpound 2,

DL were C ed ., ..

oAU, Aotheoli 13r chtation Y ACRnt Shpliifo b SHIPE gyidation

byhepper y@g).nor e t han 480 ni nutes vvhen LDL were
i ncubat ed vvith conmpound 21. This

Figure 1-1 shows the results of the experiment measuring formation of
conjugated dienes over time. It can be seen that incubation of LDL with the test
compounds at a concentration of 10*M delayed conjugated diene formation.
The lag phase was 111 minutes for copper alone as compared with a lag phase
of 132, 145, 134 and 203 minutes, respectively, when LDL were incubated with
compound 3, compound 12, compound 14, compound 17. The lag phase was
more than 480 minutes when LDL were incubated with compound 2. This lag in

the formation of conjugated dienes is characteristic of antioxidants.

Figure 1-2 shows the rate of diene formation after different treatments.
Incubation of the compounds with LDL in the presence of copper slowed the rate
of conjugated diene formation. This rate was 2 nmol/min/mg of LDL with copper
alone, 1.7 nmol/min/mg of LDL when LDL were incubated in the presence of 10°
“M compound 17, and not determined for compound 2 at 10™*M (not measurable
because too low). | | '
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20 lag in the formation of conjugated dienes is
characteristic of anti oxi dan?a Figure 1-5 shows the

rate of diene formation aftef¥different treatnents.

The rate of formation of conjugated dienes was 1.6

nmol /mn/ng of LDL with copper alone, 1.4 nnol/mn/ng

of LDL when LDL were incubated in the presence of 25
conmpound 18 at 10-4M 1.3 nnol/m n/ng of LDL when LDL

were incubated in the presence of conmpounds 22, and

Figitre deBoenrasents the owgroundatibuat oﬂ@eﬁjuybtdmObnes formed over

RS D HicRBafial R EBE “wiif PopSihisdiio dnigation ok 346 perol ciwoniugated
didnes. pémaigat LD Gheubakioni with %ﬁﬂfduddeé ét°1 @@"@H'f&”an 84 %

of 353 nnol of conjugated di enes
Pﬁ@%&t ino ﬁomugate@!odm@qaarmtm (153? 4H\nmoh pbr treg GOLDL). In the

t ted diene formation
vvas respect &P@sﬁgﬁa ?22:05 %Qfgaﬁ'l‘ﬁlfg[!@? tioR, was respectively
308 aride32Y mmehper wig sfdmlounds 18, 19 and 22. Figure
1-7, "1-8 : Evaluation of the antioxidant properties of

compound 25 and 5 conpound 28 on LDL oxidation by

copper (Cu). Figure 1-7 shows the results of the
experiment neasuring formation of conjugated dienes

Fipure 14,185, 116 c &vaheationest mntid&fdmtdr@;ﬁbrﬁés ld?tcdmlséhnd 18,

the test, conpounds _at a concentration of
C@@PQ&'B& % %‘P'@'Ef@l TeRd reomRraunsh 22 1an tIEB- Ioa(giqbbaslay copper
82 mnutes for copper alone as conpared with a Iag
phase of 120 and 135 minutes (fromthe experinmental
determi nation), respectively, when LDL were incubated
29 Figure 1-8

i t h d d
Fvi’yé’k‘? ei‘ A H?Vﬁeﬁr%i‘Fwﬁaﬁﬁﬁua Lt dwﬂ] dgat testdremeounds at a
codamehtion OF 10w Hél@ed 'c%ﬁ#%%ﬁécfﬂleﬂ(e fb%?%dﬁ ThERA Phpse was

led to formation of conj ugat ed ‘di enes
16§ nainutesL for aoppee q!nr& as cwmpared npithu adag phdsesof/ 241182 and

24 iRl A i entp bR ioBY reaRegivebo iDL were

incubated with compound 18, compound 19, or compound 22. The lag phase

was more than 480 minutes when LDL were incubated with compound 21. This
lag in the formation of conjugated dienes is characteristic of antioxidants.

Figure 1-5 shows the rate of diene formation after different treatments. The rate
of formation of conjugated dienes was 1.6 nmol/min/mg of LDL with copper
alone, 1.4 nmol/min/mg of LDL when LDL were incubated in the presence of
compound 18 at 10“M, 1.3 nmol/min/mg of LDL when LDL were incubated in
the presence of compounds 22, and not determined for compound 21 at 10°*M
(not measurable because too low).

Figure 1-6 represents the maximum amount of conjugated dienes formed over
time. Incubation of LDL with copper led to formation of 353 nmol of conjugated
dienes per mg of LDL. Incubation with compound 21 at 10*M inhibited
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20 31, conpound 33 and conpound 35 on LDL oxidation by
copper (Cu). Figure 1-9 shows the results of the
experiment measuring formati 88 of conjugated di enes
over time. It can be seen that incubation of LDL with
the test conpounds at a concentration of 10-4M

del ayed conjugated diene formation. 25 The | ag phase

ofRilgated ietsgomafor  RoniudaieR cidtie PR aS respectively 305,
3a5n41d 348 hitlol BeF RIgHMEADL #ihe %rb%ﬁé‘ébf &&mggnﬁg ﬂ g,L% and 22.

were incubated wi th conmpound 31, conpound
compound 35. This lag in the formati on of conjugated

EAGEEET 16 VAT ek HFokPe P el 2 ana
coiripaiunerisson me;@@éﬁmb?a&op;b@ (Cejypounds with LDL in

‘the presence of copper slowed the rate 31 of
conj ugated diene formation. This rate was 1.9

Y7 o b, oA aBlbd O on o

conjugatetddidhes bvéOtivhe, 10 c8n enddemi t?étl’@‘ncubatitgh ommd\hlﬁhthe test
were i.ncybated in the presence conmpound 33 and 1.5
CHITROMRIR AhA GonERRtr o Of L B deAved RBCIbgeLas ichenen Eormation.

| f R 7 ¢
TRe958 HhHasawsL 8P ‘?H?i‘l@lté)ssgogtdggﬁg? alo%eléso F:ﬁt}fg%?@&‘%ﬁtht ??a ) phase

maxi mim anount of conj u I enes T over
of @b ard ct3omindiesw(framcitwpexperisdental Teterminatiordi ré§Bctively,

Bt s veR it Baft y R EoRiotiy et eampouBB AL or
conmpound 33. Figure 1-12 1-13 1-14:, Evaluation of the

anti oxi dant properties of conpound 37, conpound 38
Fightie cobsepiasents e maxirumiamosnt @E/C@mpgaterg(pdl@ﬁesfermed over

oy STCDE 563 5 8ol BE S4B fonoata
dienesgrer g sEEDLt hathe praskate ohcompblhd Wstthid Vué s 378 nmol

per mg of LDL.

Figures 1-9, 1-10, 1-11 : Evaluation of the antioxidant properties of compound
31, compound 33 and compound 35 on LDL oxidation by copper {(Cu).

Figure 1-9 shows the results of the experiment measuring formation of

conjugated dienes over time. It can be seen that incubation of LDL with the test
compounds at a concentration of 10™*M delayed conjugated diene formation.
The lag phase was 80 minutes for copper alone as compared with a lag phase
of 139, 247 and 149 minutes (from the experimental determination),

‘respectively, when LDL were incubated with compound 31, compound 33, and

compound 35. This lag in the formation of conjugated dienes is characteristic of
antioxidants.

Figure 1-10 shows the rate of diene formation after different treatments.
Incubation of the compounds with LDL in the presence of copper slowed the rate
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conmpounds at a concentration of 10-4M del ayed
conjugated diene formation. _The | ag phase was 120

m nutes for copper alone as 8bnpared with a | ag phase
of 196, 284 and 411 minutes (fromthe experinental
determ nation), 20 respectively, when LDL were

i ncubated with conmpound 37, conpound 38, and conpound

1. Fiqur -13 .sho t he.rate of diene formation .
of oot dheny’ PR D iz yBa: 9 nGIOUTRRIMG of LDL with
cESIBIOBIRE, Wi 160 rlchdi/rhit/hi CoP ILEBLE MitkerPTLIORPREFe SheWkled in the

the rate 25 of conjugated diene formation. This rate

pregsnae of panpaund &) aF 100U, W8 Rmalispipdngaeiokiel. wherp LDL were

_ ) . : o
GBa(ed B 8 Bisssbbn o1 Shoeintigss ahdch S TR oL B when
LDDwerb éncubdteddn ¢he presenet efl compbbad @x:sence of

- conpounds 38 and 0.54 nnol/mn/nmg of LDL when LDL

were incubated in the presence of conmpounds 41. 30

Fi?u?é’,”l-el 111‘%04'8‘559&‘3&?\?%5)(@@% TEOURY BF ﬁﬂﬁ%tt)éﬁ dienes formed over

onjugat e Ienes torned over 11 nNe. on 0
timet Hncwlpation bEHDLovittocopiterded ¢d f@Tiatiomof 298 congl wf abafligated
32 di enes per of LDL, as ,conpa with 338 nnp r,
digges et S LB P @inoRBdcHR o257 ok 02 o8 ek Bigin the
piekehéd-of BokipRupesence of conpounds 37, 38 and 41,
respectively. 5 The | ag phase in the formation of

conj ugated dienes, the reduction in the rate of diene

. i he.t ot al . amount. of
. EYRLERRE oo Hwb§idn iTBiMieR of compound
3T awmissurdt 38 ahdZcompdund?4 # on-DL 0xXddBtiofr by dbdpep (CAY.
PPARa agoni st properties of 10 the inventive

conmpounds in the PPARaJGal 4 transactivation system
Figne? 82, ShORRCIS' SRl Sr il chb8rflenty hERbuAEEPRifERon of
carj@yaidtl idiengst obentime. Thear bs sbes tisatdneubakors ofiLDE with the test
compounds at a concentration of 10*M delayed conjugated diene formation.
The lag phase was 120 minutes for copper alone as compared with a lag phase
of 196, 284 and 411 minutes (from the experimental determination),
respectively, when LDL were incubated with compound 37, compound 38, and

-compound 41.

Figure 1-13 shows the rate of diene formation after different treatments.
incubation of the compounds with LDL in the presence of copper slowed the rate
of conjugated diene formation. This rate was 1.8 nmol/min/mg of LDL with
copper alone, 1.49 nmol/min/fmg of LDL when LDL were incubated in the
presence of compounds 37 at 10*M, 0.71 nmol/min/mg of LDL when LDL were
incubated in the presence of conipounds 38 and 0.54 nmol/min/mg of LDL when
LDL were incubated in the presence of compounds 41.

Figure 1-14 represents the maximum amount of conjugated dienes formed over
time. Incubation of LDL with copper led fo formation of 372 nmol of conjugated
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the induction factor (lum nescent signal relative to
untreated cells) after the 15 different treatnents.
The higher the induction facBdr the nore potent the
PPARa agonist activity. Figure 2-1 : The results show
the induction factors for conpound 3, conpound 4,
compound 7, conpound 8 and conmpound 9. The val ues of

oA Bl i o d ook k. s ot o

300 9150 P A

agdstigoesmed®ely0 M2. 11 30 pMb. 00 Cp9100 M28.19 Table
2-1

The lag phase in the formation of conjugated dienes, the reduction in the rate of
diene formation and the decrease in the total amount of dienes formed are

characteristics of antioxidants.

Figures 2-1, 2.2, 2-3, 2-4, 2-5, 2-6 : Evaluation of PPARa agonist properties of

the inventive compounds in the PPARo/Gal4 transactivation system.

RK13 cells were incubated with the different compounds at concentrations of 10,

- 30 and 106 pM or 1, 10 and 100 uM for 24 hours. The results are expressed as

the induction factor (luminescent signal relative to untreated cells) after the

different treatments. The higher the induction factor the more potent the PPAR«q

agonist activity.

Figure 2-1 :

The results show the induction factors for compound 3, compound 4, compound
7, compound 8 and compound 9. The values of these induction factors are
given in Table 2-1.




The results show that conpound 3 produced a maxi mum

27-fold induction at a
conmpound 4 had a maximum i nddst

i on

factor

concentration of 30 pM
of 60 at 5

100 pM 22 at 30 pMand 4 at 10 pM Conmpound 7 had a
maxi mum i nduction factor of 50 at 100 pM Conpound 8

activated the systemw th a nmaxi mnum

i nducti on factor

of 10 at 100 pM Conpound 9 had an induction factor of

28 at 100 pM the highest concentration 10 Figure 2-2
: The results dhow the i nduction TgcisyustiohOf conpound
11, conpound 14, CeepaodndCbicentaiofjoufstick4 and
conpound 17. THe val ues of{ t s 1| ndugbiien |factors
are given in Tgble 2-2. 34 3p0uM 27.97
ConpoundConcent|r at i gpgg nduck T qgp fxgctjor 25 gWL. 20 10 ML. 39
Cp11100 MLO0.19 [T ML. IZ 10 RBUNCP {2 L0 dvP 2 54 1 ML. 20
10 -PML. 10 Cp13100 ML.5 1 VL 38 m 0 ML 5335 CP 4100 ML. 38
1 M9.76 Cp4 100 uM 61.07
10 M 36.48
30 uM 50.37
Cp7 100 uM 37.84
10 uM (.62
30 uM 1.27
Cp8 100 uM 9.98
10 pM 2.11
30 UM 5.00
Cp9 100 UM 28.19
Table 2-1

The results show that compound 3 produced a maximum 27-fold induction at a
concentration of 30 pM, compound 4 had a maximum induction factor of 60 at
100 uM, 22 at 30 pM and 4 at 10 M. Compound 7 had a maximum induction
factor of 50 at 100 pM. Compound 8 activated the system with a maximum
induction factor of 10 at 100 uM. Compound 9 had an induction factor of 28 at
100 pM, the highest concentration |

- Figure 2-2 :
The results show the induction factors for compound 11, compound 12,

compound 13, compound 14 and compound 17. The values of these induction
factors are given in Table 2-2.




10 MB5.69 Cpl7100 pML3.80 Table : 2-2 The results show
t hat conmpound 11 produced a maxi nrum 10-fol d i nduction
at a concentration of 100 pB# conpound 12 had a

maxi mum i nduction factor of 22 at 5 100 pM 8 at 30
pMand 1 at 10 pM Conpounds 13 ‘and 14 had i nduction
factors conprised between 1.1 and 1.5 at the different
concentrations tested. Conpound 17 activated the
systemw th a maxi muminduction factor of 85 at 10 pM
and a m ni nufi Thduction|factor of -3.|ﬁdp$ti&rile 100 pM

C

concentratio C%ﬁ'n ey e;(%%%é?&rém% res ..QQ',I‘ASQE)W t he

i nducti-on fa NV 00”1 20,
conmpound 21 and conpoung—22~—-FMH P Se

i nduction fagtors are 5 gil&HM n Tan| d.383
ConpoundConc 1dn1 nducflP8iiMact or 10.X@. 20| 10
-ML5. 62 Cpl191¢0 MD. 07 1 WR1.3QuMO Mb3. 49.120100 pML. 22

1 MD.78 10 .10 Cp21l og - PNRgMBO 1 M2 .gdfs
- Cp12 100 uM 22.54
1 uM 1.20
10 uM 1.10
Cp13 100 uM 1.5
1 uM 1.25
10 uM 1.36
Cpi4 100 UM ' 1.38
1 uM 79.76
10 uM 85.69
Cp17 100 uM 13.80
Table : 2-2

The resulis show that compound 11 produced a maximum 10-fold induction at a
concentration of 100 pM, compound 12 had a maximum induction factor of 22 at
100 puM, 8 at 30 pM and 1 at 10 uM. Compounds 13 and 14 had induction
factors comprised between 1.1 and 1.5 at the different concentrations tested.
Compound 17 activated the system with a maximum induction factor of 85 at 10
uM and a minimum induction factor of 13.8 at the 100 uM concentration.
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10 M49. 49 Cp22100 M2.73 Table : 2-3 The results show
t hat conmpound 19 produced a maxi num 15.6-fold

i nduction at 10 NM conmpound®20 had a nmaxi num

i nduction factor of 53 at 10 pM Conpound 21 had

i nduction factors conprised between 0.8 and 22 at the
10 different concentrations tested. Conmpound 22
activated the systemwith a naxi muminduction factor
of 50 at the 10 pMconcentration. Figure : 2-4 The

Figigl: sz show the induction factors for conpounds 23,
4, 25, 26 and 29. 15. The val ues of these induction

Thecresultsasboyi dlee indudtitsi dactods 86 compound 19, compound 20,

oePRIHE 5 25" s Mot 23 o waeiot by Seunguction ackors are
gMER i Table PRIl 03 Cp25100 M7. 01 1 ML. 75 10 M. 85
"Cp26100 ML. 08

Induction

CompoundConcentration, factor
1 uM 1.20

10 UM 15.62

Cp18 100 uM 0.07
1 uM 21.50

10 uM 53.45

Cp20 100 uM 1.22
1 uM 0.78

10 uM 1.10

Cp21 100 uM 22.80
1M 2.40

10 M 49,49

Cp22 100 uM 2.73

Table : 2-3
The results show that compound 19 produced a maximum 15.6-fold induction at
10 pM, compound 20 had a maximum induction factor of 53 at 10 uM.
Compound 21 had induction factors comprised between 0.8 and 22 at the
different concentrations tested. Compound 22 activated the system with a
maximum induction factor of 50 at the 10 pM concentration.

Figure : 2-4
The results show the induction factors for compounds 23, 24, 25, 26 and 29,
The values of these induction factors are given in Table 2-4.
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1 M28.36 10 MR5.26 Cp29100 7477t 0.27 Tableau 2-4
Conpound 23 had a maxi mum i nduction factor of 3.6 at
10 pM conpound 24 had a ma®fnum i nduction factor of
11 at 10 pM Conpound 25 activated the systemwth

i nduction factors conprised between 7 and 21 according
to the concentrations tested. Conpound 26 had a

maxi mum i nduction factor of 7.8 for the 10 pM
concentration, conmpound 29 had induction factors of 28

and 25 at 1 and 10 pM|respecti Vel prdutHofijoure : 2-5
The results shoﬁg hﬂfod .e?l"ﬂ‘gfciaﬁtorfef‘ct or conmpound 31
and conpound 33— e vl UER R LTESt sstiLtl on
factors are givien in Taﬂemw 3'7
Con‘poundConcentratcip%l npuctPdHM; adi 03-87\8 177 10 |
~ ML5.52 Cp31100 M 1 we2tQ3uMy g &5320p33100 ' |
- pM77.62 Table :| 2-5 37 ConpbuM 31 acd.06atgd the
systemw th an | nductiop 40t of| 191%2at [t he _
concentration of Op2dM | Thin0o puct|i orp.bact grs for
conpound- 33 werle 22, 44} and UM 13.48
10 pM 21.03
Cp25 100 uM 7.01
1 uM 1.75
10 upM 7.85
Cp26 100 uM 1.08
1 uM 28.36
10 pM 25.26
Cp29 100 pM 0.27
Tableau 2-4

Compound 23 had a maximum induction factor of 3.6 at 10 UM, compound 24

had a maximum induction factor of 11 at 10 yuM. Compound 25 activated the

“system with induction factors comprised between 7 and 21 according to the

concentrations tested. Compound 26 had a maximum induction factor of 7.8 for
the 10 pM concentration, compound 29 had induction factors of 28 and 25 at 1
and 10 pM, respectively. |

Figure : 2-5
The results show the induction factors for compound 31 and compound 33. The
values of these induction factors are given in Table 2-5.

Induction
Compound|Concentration] factor
1 uM 3.77
10 uM 15.52
Cp31 100 uM 1.21
1 uM 22.05
10 UM 44.52
Cp33 100 uM 77.62

Table : 2-5
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77 for the 1, 10 and 100 pM concentrati ons,

respectively. 5 Figure : 2-6 The results show the

i nduction factors for conpouf@ls 37, 38 and 41. The

val ues of these induction factors are given in Table

2-6. ConpoundConcentrati ol nduction factor 1 M24.55 10
M27.83 Cp37109 PMD. 02 1 M4.70 10 M22.22 Cp38100

311 1.MB4.61.1 1.18 Cp41100 NB.39 Tahle : 2- 0

chmpihd Alnroiated R ATl vihomn doHitintideder dstahdat the
céAcamFRioR of 12N TheSthdubBSH RadtbréTbY combobing 3391‘{@'@ 22, 44 and

concentration. These results denonstrate that

77 doethe; 14l Ocamah 608 wd ceneendratiomsb respepfively. | i gand

activity and thus enable the transcriptional

activation thereof. 15 Figure 2-7: Evaluation of PPARy
agoni st properties of the inventive conpounds in the

- PPARy/ Gal4 transactivation system RK13 cells were
FigM@bdt®d with the different conpounds at

' f 20 4 :

THR e RAGW e inductioR abbRTor inBindY o7, J8Hha 41, The
values of these induction factors are given in Table 2-6.

Induction
CompoundConcentration| factor
1 uM 24,55
10 uM 27.83
Cp37 100 uM 0.02
1 uM 14.70
10 pM 22.22
Cp3s 100 uM 0.311
1 M 34.61
10 uyM 31.18
Cpa1 100 M 3.39

Table : 2-6
The maximum induction factors for compounds 37, 38 and 41 were 27, 22 and
31, respectively, at the 10 um concentration.

These results demonstrate that the inventive compounds tested exhibit PPARa
ligand activity and thus enable the transcriptional activation thereof.

Figure 2-7 : Evaluation of PPARy agonist properties of the inventive compounds

in the PPARy/Gal4 transactivation system.

RK13 cells were incubated with the different compounds at concentrations of 1,
10 and 100 uM for 24 hours. The results are expressed as the induction factor
(luminescent signal relative to untreated cells) after the different treatments.

The higher the induction factor the more potent the PPARy agonist activity.
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(lum nescent signal relative to untreated cells) after
the different treatnents. The higher the induction

~factor the nore potent the PBBRy agonist activity.

38 The results in the figure show the induction
factors for compound 17, conpound 33, and conpound
29. The val ues of these induction factors are given in

bebll'% It2 7%%%%”(]“ %u ﬁ,ﬁg& fn? tc%gg %glbcqgﬂgg%% 17, compound
3 andGompdund29 1 THBAIGEs BRIHERS iRdctidh facteB!#te given in Table

The results show t hat conpound 17 had a maxi num
Z-fhduction factor of 25 at 10 pM Conpound 33 had a
maxi mum i nduction factor of 45.6 at 100 pM and
conmpound 29 of 33. g—at—tp—pM—ip IThC"C results
denonstrate that the inva%lip&ﬁld:o g?r{ﬂs t est ed
-exhibit PPAR7 |igand—actTvity £ 1S enabl e t he
transcriptional activatigp ihereof Sogres 3- 1.
3-2. 3-3, 3-4 : Ev H{ti MM ¢ be 2%%%ed of conpound 7
and 15 conpound 1}Peh— H-5m ﬁ+13”. gl yceri des and

chol esterol . 1 pM 15.65
10 M 33.90
Cp33 {100 uM 45.58
1 uM 17.05
10 uM 33.89
Cp29 100 pM 0.01
Table 2-7 :

The results show that compound 17 had a maximum induction factor of 25 at 10
MM. Compound 33 had a maximum induction factor of 45.6 at 100 yM and
compound 29 of 33.9 at 10 M.

These results demonstrate that the inventive compounds tested exhibit PPARy

ligand activity and thus enable the transcriptional activation thereof.

Figures : 3-1, 3-2, 3-3, 3-4 : Evaluation of the effect of compound 7 and

compound 17 on metabolism of triglycerides and cholesterol.

Figures 3-1, 3-2, 3-3 and 3-4 illustrate the effects of treatment with compounds 7
and 17 on triglyceride and cholesterol metabolism in Apo E2/E2 transgenic
mice. Animals were treated by gavage with each compound at a dose of 200
mg/kg for 7 days.

Figures 3-1 and 3-2 illustrate the decrease in plasma concentrations of
triglycerides and cholesterol induced by compounds 7 and 17.

Figures 3-3 and 3-4 show triglyceride and cholesterol distribution in lipoparticles
evaluated by exclusion chromatography. A typical distribution of triglycerides
and cholesterol is observed principally in large sized lipoparticles. It can also be
seen that treatment with compounds 7 and 17 decreased the triglycerides and
cholesterol in this lipoparticle subfraction.
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Figures 3-1, 3-2, 3-3 and 3-4 illustrate the effects
of treat ment vvlth compounds 7 and 17 on triglyceride
and chol esterol netabolismi@9%po E2/E2 transgenic
mce. Aninmals were treated by gavage with each
conpound at a dose of 200 ng/kg for 7 days. 20
Figures 3-1 and 3-2 illustrate the decrease in plasna
concentrations of triglycerides and chol esterol

i nduced by conpounds 7 and 17. Figures 3-3 and 3-4
Fidowst3-5 089 8L7 degand chol esterol distribution in

[ 1 poparticles eval uated by excl usion chronmat ography.
FigirgsiZal 3-8, St7 and 8@ Hiustrate thel ffasts abiseatanent with compound 29

CBIA3h 2o the B HFE iy iBEatd cbiqbrdf viefeiem n Apo

EIQIEE tmmgeuimdﬁlcé afmim?aTs W@ﬁé faaRA Witle cbiipdunelerd dethe followmg
(% ﬂgl esteral in | i poparticle subfraction. 39
S8 80358, 1%5@nd337153n9/kg/dav9for8§ayss 3-6, 3-7 and
| laust egtdiey t f t und
Flafies 299 (BRYC 8 THENEE, 08  doSEHPEREH | deciOaRE|IC plasma
tiglycaritecand chetestﬂrbl evelsrwitipa greafdridereaseowith dnereasing doses
ﬁni nal s %e treated with conpound 29 at the foll ow ng
Q&GRBWOUNS 5. 50 12.5 and 3.15 ng/ kg/ day for 8 days.
Fgg&!é&%?%n@ %dsl%v@tﬁdl}dé?fd"eaérﬁi ERSlegR? ocﬂ UﬂS{Hn lipoparticles

ecrease in plasma triglyceridée and chol este
qvgb.@tgd Wiyt ﬁxeiugoe alfeon'@mgraabya VAttyplcaicdiskﬂ)ul@ndofsmglycendes

o SRR RIS Sheervrb PR EBALY inioE9s sad IBABHHcles. A decrease n

tmglpwwetsl axicgeshoxemwah esls hiPoﬁéﬁlblé%aHfraﬂﬁbﬁ BRHO4I58 BRYseen.
A typical distribution of triglycerides

chol esterol is observed principally in Iarge si zed

ﬁi$'ggleg%[gi§_l1933_ﬁ @;{:}f_ gase in triglycerides and
: i poparticle subfraction can al so

Pa@Jree@qQ ahdl 3341Qul1testra&e&he 2Afeet oBedhpduhds 33Fhad! ﬂl&Sao%oﬁjmg to
O illuystrat ffect of caonpounds 33 and 4

tﬁ% EUPH op(;nglycenge ﬁoiesterol metabolism in Apo E2/E2 transgenic
mice. The animals were treated with the different compounds at a dose of 50
mg/kg/day for 8 days. Figures 5-1 and 5-2 show the decrease in plasma
triglycerides and cholesterol induced by compounds 33 and 41.

Figures 3-11 and 3-12 show ftriglyceride and cholesterol distribution in
lipoparticles evaluated by exclusion chromatography. A typical distribution of
triglycerides and cholesterol is observed principally in large sized lipopatticles as
well as a decrease in triglycerides and cholestero! in this lipoparticle subfraction

under the effect of compounds 33 and 41.
Other aspects and advantages of the invention will become apparent in

the following examples, which are given for purposes of illustration and not by
way of limitation.

EXAMPLES
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the invention on triglyceride and chol estero

nmet abolismin Apo E2/E2 transgenic mce. The aninals

were treated with the differ conmpounds at a dose of
50 ng/kg/day for 8 days. Figures 5-1 and 5-2 show the
decrease in plasma 20 triglycerides and chol estero

i nduced by conpounds 33 and 41. Figures 3-11 and 3-12

show 11 ride and cholesterol distributi,on in

1 ot HovEive, GoitHauig, ! Bisnisd posmbs: dBnine generai
el oullirkdd bélgivi on of  triglycerides and chol esterol

is observed principally in large sized Iipoparticles

as well as a decrease in trlglycerldes and
) 25 under

T & L O e —aspet s and
advant ages of the invention will become apparent in
t he fol_l 0 ng exarrpl es, V\/nl ch are given for purposes

= Srdiphenylpreo n-3z0Nnesf: | i nitation. 30

EXAI\/PLES 40 5 10 15 The inventive conmpounds were
prepared according to the general nethods outlin&d
bel ow. Description of gengral synthetic nethods of

I nvengio Kynt hesi s of x,di phenyl rop 2- en-
o X1 = d, Br -SCH3 DC6H13, -C
OC(CHSm/ Slu MPO0RG, X2 = H,

QA 2- phenyl - 4:H-1- benzgpyr an- 4- one) ,

a. Br, -ScH3, Oc(CH3Y2COOR6, SC(CH3) 2000R6 ©

X1 =OH, CI, Br -SCH3, -OC6H13, -C7H15, OC(CH3)2COORS,
SC(CH3)2COORS,

X2 = H, O(2-phenyl-4-H-1-benzopyran-4-one), OCH3 OH
X4 = OH, Cl, Br, -SCH3, OC(CH3)2COO0RS6, SC(CH3)2COOR6
X3 and X5 = CH3, C(CH3)3, OCH3,

OH, OC(CH3)2CO0OR6
R6 = CH2CH3, H

General method 1 :
Synthesis of 1,3-diphenylprop-2-en-1-ones in acidic medium :

The ketone {1 eq) and the aldehyde {1 eq) were dissolved in ethanol
solution saturated with gaseous hydrochioric acid. The reaction was stirred at
room temperature for 6 hours and the solvent was then eliminated by vacuum
evaporation. 1,3-diphenylprop-2-en-1-one was purified by chromatography on

silica gel.

General method 2 ;
Synthesis of 1,3—diphenylprop—2-en-1-ones in basic medium:

The ketone (1 eq) and the aldehyde (1 eq) were dissolved in a hydroalcoholic
solution of sodium hydroxide (20 eq). The mixture was stirred at room
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X3 and X5 = CH3, C(CH3)3, OCH3, OH, OC(CH3)2000R6 R6
= CH2CH3, H 20 CGeneral nethod 1 : Synthesis of

1, 3-di phenyl prop- 2-en-1I - ones 4% acidic medium: The
ketone (1 eq) and the al dehyde (1 eq) were dissol ved
in ethanol solution saturated with gaseous

hydrochl oric acid. The reaction was stirred at 25 room

%Wé@?%g&b{/ é)b%@r uw%gf;eg@qrtgw%ig& 4784 0%k ¢ LOPRith hydrochloric

dcid@- di phenyl prop 2-en-1-one was purified by
r\F{)rmto raph silica gel. General nethod 2: 30
iplean prep ee hppﬁewaqar@mmesn-w obpkesipitationsiar  solid/liquid

S e S8R R 5 b i 5 oo
¢hramatograplhR Or by recrysiallidationr e was stirred at room 41

tenperature for 18 hours. The nediumwas acidified to
pH = 2 with hydrochloric acid.

Geﬁe@ﬂ ﬁ{gfﬁwd pr-op- 2- en- 1- one was obt ai ned by
ge atron or solid/liquid extraction after

b@$lat pbrsuifstituied r 4 sk diphenyipdip:tren-1-omes pur tHe qutebonce of

5 chromat ography or by recrystallization.
%éiﬁ%'ﬁzﬁt%‘ehod 3: Synthesis of substituted
1, 3- diguiemysPivas Bissbhvedah dﬂ%ok}?@e%ﬁﬁﬂn
sodi um et hy atqg : 10 Sodium (1 eq) was disso veoFme (1eq) and

the s@ﬂﬁh\édeél(h eﬁﬂil wemh@ddedon&he 1reeqyoramxturaewas c&tiruyedeat room

Chg 16, 3950, i 2RO ) VB accea

Thelmbdtuaewas kepd a0 Chfor 12ditadls. The reaction medium was acidified
by adding 6 N aqueous hydrochloric acid solution. The solvent was eliminated

by vacuum evaporation. The residue was purified by chromatography on silica
gel or by recrystallization.

O-Alkylation of phenols and S-alkylation of thiophenols
General method 4 :

X, X,
G-H G
¢ 4 0—R6
——
| Xs ] X5
0 0

G4=0,8
X3, X5 =H, CH3, OCH3
R6 = CH2CH3
H/Gl"‘ i: :Xz RG\OJ\’<G“ :: :xz
o 0
G1=0,8
X2 =H, OH

R6 = CH2CH3
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The m xture was kept at 100C for 12 hours. The
reaction nmediumwas acidified by adding 6 N aqueous
hydrochloric acid solution. #e sol vent was elininated
15 by vacuum evaporation. The residue was purified by
chromat ography on silica gel or by recrystallization.
O Al kyl ati on of phenols and S-al kyl ati on of

t hi ophenols Ge raI nmethod 4. 20 OR6 0 (4=0,S X3, X5
CH2CH3 Res, ozsmo&xza?PLOH

'ﬂ) X1 =d, 0—R6
phenyl—-—4——l—i-—1 benzopyra ,
B 5 R6 = gl (1

ol ved in acetonitril e aI ogenat ed

derivativel(1 to 10 eq) and potasstumyTarbonate (5
eq) were then added. The reaction nmedigm

X1 =Cl, Br-SCH3, -OC6H13, -C7H15
X2 = H, O(2-phenyl-4-H-1-benzopyran-4-one), OCH3 -
X3 and X5 =CH3
R6 = CH2CH3, H
The phenol (1 eq) was dissolved in acetonitrile. The halogenated derivative {(1to

10 eq) and potassium carbonate (5 eq) were then added. The reaction medium
was briskly stirred under reflux for approximately 10 hours. The salts were
eliminated by filtration, the solvent and excess reagent were eliminated by
vacuum evaporation, and the expected product was purified by silica gel
chromatography.

Acld hydrolysis of tertbutylic esters :

General method 5 :

X3 and X5 = CH3,
X2 = H, O(2-phenyl-4-H-1-benzopyran-4-one), OCH3
, X1 =Cl, Br, -SCH3, OC6H13, -C7H15

The tertbutylic ester (1 eq) was dissolved in dichloromethane,
trifluoroacetic acid (10 eq) was added, and the mixture was stirred at room
temperature for 12 hours. The resulting product was purified by
chromatography on silica gel or by recrystallization.

Synthesis of starting materials used to synthesize the inventive

compounds :
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was briskly stirred under reflux for approximtely 10
hours. The salts were elimnated by filtration, the
sol vent and excess reagent wdBe elininated by 10
vacuum evaporati on, and the expected product was
purified by silica gel chromatography. Acid

hydrol ysis of tertbutylic esters : 15 General nethod
5: OH X3 and X5 =CHS3, = H . )

O 2- phenyl - 4- H 1- benz L1 . X1 =d,
Br, -SEHRyd thokycatbordfididvethPndtBbkIHtatbbReRSh&"

(1 eq) was drssolved rn dichloronethane,
trifluoroacetic acid (10 eq) was added, and the

m xture was stirred at rogm tenperature for 12 hours.
The resulting product was]|puyrified by chromatography
on silica gel or by recwys | ization. Synthesis of
starting materials used td s P4 the inventive
conpounds 43 Starting materi al

2" - Hydroxy. -4' - (et hoxycar bonyl di Tret iyl met hoxy) acet ophe

none : 5 This conpound was synthesi Zed from

This i Bb e R SRR 57 sVl stophenens andethy

b?cﬁﬁéfsbbﬁﬁrr&@ di &Puaédoréﬁﬂé tqu dridrAidmBihoty Qesd R er.

on silica tion : “cycCl ohexane/ ethyl acetate
ltovag purifigd gmphmteganim on silieg gel (elytion 7eyrohexansfgthyl

atetife b§1). 6H), 2.56 (s,
1H NMR CDCl; 3ppm : 1.25 (t, J = 7.17 Hz, 3H), 1.67 (s, 6H), 2.56 (s,

3H), 4.24 (q, J = 7.17 Hz, 2H), 6.27 (d, J = 2.55 Hz, 1H), 6.37 (dd, J = 2.55 Hz, J
=8.72 Hz, 1H), 7.62 (d, J = 8.72 Hz, 1H), 12.6 (signat, 1H).

Reference : US patent 3,629,290 (1970), Fisons Pharmaceutical

Starting material 2 :
3-chlorophenyl acetate

oY

3-chlorophenol was dissolved in dichloromethane. Triethylamine (1 eq)

and acetic anhydride (2 eq) were added. The mixture was stirred at room
temperature for 5 hours. Soivent was eliminated by vacuum evaporation. The
evaporation residue was taken up in dichloromethane, dried on magnesium
sulfate and the solvent was eliminated by vacuum evaporation. Purification was
carried out by chromatography on silica gel (elution : cyclohexane/ethy! acetate
95:5).

1H NMR CDCls éppm: 2.29 (s, 3 H), 6.99-7.33 (m, 4 H)

Starting material 3 :
4’-Chloro-2’-hydroxyacetophenone
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10 3H), 4.24 (g, J = 7.17 Hz, 2H), 6.27 (d, J = 2.55
Hz, 1 H, 6.37 (dd, J = 2.55 Hz, J =8.72 Hz, 1 H),
7.62 (d, J =8.72 Hz, 1 H), 336 (signal, 1 H).

Ref erence : US patent 3,629,290 (1970), Fisons

Phar maceutical 15 Starting material 2: 3-chl orophenyl
acetate 3-chl orophenol was dissolved in

di chl oronmet hane. Triethylamne (1 eq) 20 and acetic
anhydride (2 eq) were added. The m xture was stirred
at roomtenperature for % _hayrsqoySol vent was

el i m nated by vacuum evapor on. The evaporation
resi due was taken up in di ouet hane, dried on
magnesi um sul fate and the sol vént was elim nated by
vacuum evaporation. Purificatiof was carried out by

SIQHIQWWEBé‘tafH‘(s%HIn@am%?énaQ 9'%%%s°ﬂ1i5<ed with aluminium chloride

cycl ohexane/ et hyl "acet at e
(8msh The pexiuse v@sr—l)eated% ZDOGG fgm‘l hour) Tr& aaaatmg medium was

| or acet ophenone
GBI 46 pimh r el $368: HRE) afadls imhage was
entriabicd with nnwy%boémdﬁde (vanaﬂ)uasmeedrbﬁt MBENY&IEM sulfate then
heated at 200C for 1 hour. The reaction nedl um was

vVa§yVevaperatedm t enper at ure then poured in ice. The
PRt §§eggﬁézlichggggh‘gﬁnmgtch}a@ "elGish £ W RldrSane/ethyl

on e vac
aeemlel%tad Purificati on vvas by silica gel

chro %F?/ (el ut| on cl ohexane/ et h acetate

95: 5)l! H), 81 ¢d. 3 826H8,1J del47 Hz,

1:{-')1—&%1275(%65';(1 ’173"%214{12 b7|2610 @ S%Hg’s?%ls)( Cil% 3!11)@ r ence

Chen et al, J Chem Soc, 1958, 146-148.
Reference : Chen ef al, J Chem Soc, 1958, 146-148.

Starting material 4 :
4-Ethyloxycarbonyldimethvimethyloxybenzaldehyde

IS gl

0

This compound was synthesized from 4-hydroxyabenzaidehyde and ethyl
bromoisobutyrate according to general method 4 described earlier.

Purification was carried out by silica gel chromatography (elution :
cyclohexane/ethyl acetate 9:1).

1H NMR CDCl; 6 ppm : 1.20 (t, J = 6.96 Hz, 3H), 1.67 (s, 6H), 4.21 (q, J =
6.96 Hz, 2H), 6.89 (d, J = 8.91 Hz, 2H), 7.79 (d, J = 8.94 Hz, 2H), 9.87 (S, 1H).

Starting material 5 :
3.5-dimethyioxy-4-ethyloxycarbonyldimethyimethyloxybenzaldehyde
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15 Starting material 4:
4- Et hyl oxycar bonyi di net hyl net hyl oxybenzal dehyde 0 Thi s
conpound was synt hesi zed frod54- hydr oxyabenzal dehyde
and et hyl bronvoi sobutyrate according to general
met hod 4 described earlier. 20 Purification was
carried out by silica gel chromatography (elution :
cycl ohexane/ ethyl acetate 9:1). 1 HNWR CDCl 3 S ppm:
1.20 (t, J = 6.96 Hz, 3H), 1567 (s,o 6H, 4.21 (q, J
6.96 Hz, 2H), 6.89 (d, J = 891Kz )l 2H), 7.79 (d, J
8.94 Hz, 2H), 9.87 (S, | 2 ar®ing material b5:
3,
5- di et hyl oxy- 4- ethyloxyobrbondelnethylnethyloxybenza
| dehyde 45 10 This conpofhd was synt hesi zed from
3, 5-d hy ya yde et A
‘br onoi sobu%ef?qyoelﬂ“gccoWﬁg tggﬁ]tég%%rsgl ﬂ?ﬁpd 3@Blmethyloxy4
hydsayabenzaldehyde andethyl ibcambizobubsaleyacidriing tg gleneral method
Aggrom% 8%61 hy (elution : cycl ohexane/ ethyl acetate

¢ "CDCI3 8 ppm: 1.33 (t, J = 7.29 Hz, 3H),

1. 50 Pﬁ.ﬁlﬂcﬁﬂﬂn V\%s&ﬂy éFﬁca @@) ch|‘i:rn"!387to%l(aﬁbher]g1 gjtlég!tzgti){é?ohexanelethyl
a@H%%e & 2Bet h

1] R i iPlrc St i 22 iy G T B0 BE 4.5, 6H), 4.27

(&yﬁewgwm)dremqg zn? ®86Y$, M)onoi sobutyrate
according to general nethod
Starting material 6 :

3.5-dimethyi-4-ethyloxycarbonyldimethylmethvioxybenzaldehyde

2

This compound was synthesized from 3,5-dimethyl-4-

hydroxyabenzaidehyde and ethyl bromoisobutyrate according to general method
4 described earlier.

Purification was by silica gel chromatography (elution : cyclohexanefethyl
acetate 95:5).

1H NMR CDCl; 6 ppm :1.37 (t, J = 7.14 Hz, 3H), 1.50 (s, 6H), 2.29 (s, 6H),
4.30 (q, J =7.14 Hz, 2H), 7.54 (s, 2H), 9.88 (s, 1H)

Starting material 7 :
3-Ethyloxycarbonyldimethyimethyloxybenzaldehyde :

J\fo

0\—/

0=
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4 described earlier. 15 Purification was by silica gel
chromat ography (elution : cycl ohexane/ethyl acetate
95:5). 1 HNWR CDCI3 6 ppm: 4637 (t, J = 7.14 Hz, 3H),
1.50 (s, 6H), 2.29 (s, 6H), 4.30 (g, J = 7.14 Hz,
2H), 7.54 (s, 2H), 9.88 (s, 1 H 20 Starting materi al
7: 3-Et hyl oxycar bonyl di net hl net hyl oxybenzal dehyde : 46

. i.§ .conpound was synt hesized from
3. hyﬁu&yg&ppmewyaéyatk@sgeayﬂrombmydr@wbangalaereyde and ethyl

FSTRISIA S T AT B o

. cyd?wifmaualvm&w siliea ge&t:hrcﬁnétbgrépw (dlidn C@’él&e&anelethyl
¥r1g1.)24(tJ=727Hz,3H) 1.62 (s, 6H)
a%patﬁ 1727 e, 2H), 7.11 (m 1 H), 7.31 mng),

. 40 =
H). R gltl\glﬁﬁlﬁgil%;%'&n WA 5 -479Eg§: %l-ﬁ)*rez% 8H), 4.2 (q, J =
C2T bim PH)i ﬁﬁgmrh rflld‘ﬂd)ﬂgl3d1 (tri(t,llﬂh)el)rrzm @tegwgg (;Ilgvl-e!zd w]) 7.49 (m, 1H),

t hyl t hi obenzal dehyde eq) was di
33 g i

chloride and the solution cooled to OC .
Met achl or oper benzoi c aStéhlﬁ%nﬁatSﬂél gvas added 15 in
smal|l fractions. The rea wed by
t hi n- | ayer chronaﬁ@_ﬁQEQW_ﬁi'm_dmﬂm
nmet achl or oper benzoi ¢ a I !vvas 'EOESI bly added so as to
obtain total disappear tarting product.
The precipitate was elimnated by filtration. Calcium

hydroxi de (1.5 eq) was added and the m xture was
stirred for another 15 m The solid was el i m nat ed

by filtration, the filtmg r\ﬁj}\’

4-Methylthiobenzaldehyde (1 eq) was dissolved in methylene chioride
and the solution cooled to 0°C . Metachloroperbenzoic acid (1.5 eq) was added
in small fractions. The reaction was followed by thin-layer chromatography.
Additional metachloroperbenzoic acid was possibly added so as to obtain total
disappearance of the starting product. The precipitate was eliminated by
filtration. Calcium hydroxide (1.5 eq) was added and the mixture was stirred for
another 15 min. The solid was eliminated by filtration, the filtrate dried on
magnesium sulfate and the methylene chioride was then eliminated by vacuum
evaporation. |
The evaporation residue was taken up in acetic anhydride, then heated under
reflux for 30 min and evaporated to dryness. The residue was taken up in
methanolfriethylamine solution, stirred at room temperature for 15 minutes, then

the solvents were eliminated by vacuum evaporation. The oily residue was

taken up in a saturated aqueous ammonium chloride solution then extracted
with methylene chloride. The organic phase was dried on magnesium sulfate
and vacuum evaporated.
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20 magnesi um sul fate and the nethyl ene chl ori de was
then elimnated by vacuum evaporation. The

evapor ation resi due was takerffup in acetic anhydride,
then heated under reflux for 30 mn and evaporated to
dryness. The residue was taken up in

nmet hanol /tri et hyl am ne solution, stirred at room

t t : 5 mi nyt t 5.th J t _
B e e R
flrts tation. S fit i | Ok . i
sol ﬁ?lpgﬁﬁdtjagg] th‘yéa%?e Ia%svlateér?é E\rst h@l elnge cﬁ o@i{ag—gﬁ #’ﬁg yield 4
efhylaxycarbenydimetbyimetbyithiobenzpidahvde. sul fate  and

ac dy 41 r | Lin .
- ror CHTERAA T o e Rt Bt GBbty. clian s pxdpspeancietny
doetatbe1purification. It was al kyl ated according to

general nmethod 4 to yield 4-
131 NMB,GRGr & oy dil B2 Hyd meT 49 Hai Itp 260 deh§idr.4.15 (q, J = 7.46

HEZHD, 583 66 /28 HE 21k 7,48, 3 BT R AT 06 (5 4l
© 1.22 (t, J = 7.46 Hz, 3H), 2.60 (s, 6H), 4.15 (g, J

s [.46 Hz, ZHN 7.53 (d, J = 8.38 Hz, 2|—3, 7.88 (d, J

Refgrenge;,Young NRy Gauthier Ji Yii) Cermbs e £1984)0 Tetralusron Letters
al! Coonbs W (1984). Tetrahedron Letters

%nggﬁ?ﬁf;% 1756. Starting material 9 :

4' - Et hyl oxycar bonyl di ngtdriharedisdiab@/acet oohenone Thi s

conpound synt hesi zed_ from 4' - hydr oxyacet ophenone
angpet hyl \Q@‘_ ENYIOXMC -|.!ﬂ‘ ayvimethyio A.A-._e Ot :-“‘[*: :

nmet hod 4 described earlier.. Pu;{f{cétién was by
silica gel chromatography (elution : cycl ohexane/ et hyl
Thistearepoung . was Hsydiesipal 3fremp ptixhydtoxyacetophknent. Gfd ethyl

b%mo%'é%utﬁ‘at%laéc%rdiﬁ&o g%hgroal ﬁéthgé—b‘i’ déls'cln ed earlier..

gy

Purification was by silica gel chromatography (elution : cyclohexane/ethyl
acetate 9:1).

1H NMR CDCls 8 ppm : 1.17 {t, J = 5.64 Hz, 3H), 1.61 (s, 6H), 2.50 (s, 3H), 4.18
(9, J = 5.64 Hz, 2H), 6.78 (d, J = 8.82 Hz, 2H), 7.83 (d, J = 8.81 Hz, 2H).

Starting material 10 :
3-bromophenyi acetate

RGNS

3-bromophenol was dissolved in dichloromethane. Triethylamine (1 eq) and

acetic anhydride (2 eq) were added and the mixture was stirred at room

- temperature for 5 hours. The solvent was eliminated by vacuum evaporation.
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20 (q, J = 5.64 Hz, 2H), 6.78 (d, J = 8.82 Hz, 2H),
7.83 (d, J =8.81 Hz, 2H). Starting material 10:
3-bronma hen | acetate 25 3- bf*@rmphenol was di ssol ved
in dichloronethane. Triethylamine (1 eq) and acetic
anhydride (2 eq) were added and the m xture was
stirred at room tenperature for 5 hours. The sol vent

' 48 T .
TGS SapBteh e ud "k "eRK R Bhok WichialiritBane tee aried on
rhagresiimelifate. The rsewenﬂmsle‘!lmlﬁateﬂftﬁj GAGUGRA bvﬂﬁﬁ'atlon
elim éﬁ" ggt@% vacuum evaporatl on. Purification

s. | i MG §ifiGd B! @énomatearapwuﬂwexaw@loaelxyne/ethyl
%5 5). 51 HNWR CDA 3 5 ppm: 2.30 (s, 3H),
O 7 4 (m 4H Starting material 11 : 2'-hydroxy
- 4 - HHONMIR @DEK Sppne : 2(B03(sh BBNPPI0NY! (nfakd)at e
(starting material 10) was mixed with alunminium
chloride (3 eq), and the m xture was heated at 200C

for 1 hour. The react I8t %é‘f@r' $ cooled to room
tenperature then poure‘c—rﬁﬁrce—'?rl@-?queous phase was

- extracted w th m2-hydexg-4ibrombdeetdphenonas dri ed on

magnesi um sul fate. 15 Purification was by silica gel
chromat ography (elution : cycl ohexane/ethyl acetate
95:5). 1 HNWMR CDCI 3 8 pgm ;~2.60 (s, 3H), 7.01 (d, J
=85H, 1 H, 7.13 (s, 1 7.55 (d, J =8.5Hz, 1
H, 12.33 (s, 1 H Startin ial 12 : 20

- Et hyl oxyr bonyl di et hyl net hyl £hi ocet ophenone

3-bromophenyt acetate (starting material 10) was mixed with aluminium chloride
(3 eq), and the mixture was heated at 200°C for 1 hour. The reaction medium
was cooled to room temperature then poured in ice. The aqueous phase was
extracted with methylene chloride which was dried on magnesium sulfate.

Purification was by silica gel chromatography (eiution : cyclohexane/ethyl
acetate 95:5).
TH NMR CDCl3 8 ppm : 2,59 (s, 3H), 7.01 (d, J = 8.5 Hz, 1H), 7.13 (s, 1H), 7.55
(d, J=8.5Hz, 1H), 12.33 (s, 1H)

Starting material 12 :

4’-Ethvioxycarbonyldimethyimethylthiocetophenone

/\O/M/S\Q\“/

4'-methylthioacetophenone was dissolved in methylene chloride and the

solution cooled to 0°C . Metachloroperbenzoic acid (1.5 eq) was added in small
fractions. The reaction was followed by thin-layer chromatography. Additional
metachloroperbenzoic acid was possibly added so as to obtain total

disappearance of the starting product. The precipitate was eliminated by
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4' - met hyl t hi oacet ophenone was di ssol ved i n nethyl ene

. chloride and the 25 solution cooled to 0'C.

Met achl or operbenzoic acid (1.4%9eq) was added in small
fractions. The reaction was followed by thin-I|ayer
chromat ogr aphy. Additional metachl oroperbenzoic acid

was possibly added so as to obt ain total

&fgg?gﬁ gf %ﬁ&ﬁﬁ%ﬁg@q@aﬁ oc%%tc@ryﬂh%pgme%gs s%rred for
&Rotherd)5 YRR, aTHEdsalRd V\Fd%eemmﬁdié@ Wﬁltl%bﬁr #tk ffiftfate dried on

another 15 min. The solid was elimnnated
magnesium fulfateeard ther eeshylene ehistidenwigs G'sﬂmehmMated by vacuum

39%) Eﬁ rrget hyl ene chl oride was then elim nated by
uu 'vaporation. 5 The evaporation residue was
Thé &vappradtionaeeidue #aByidkes aip tmaﬁethﬁahwtirw@dﬁﬁen heated under

reflux for 30 mn and evapor at ed ness.
PXfigE 30 Enip Adch exyappfateﬂetphﬁwaeﬁwE yeaduﬁewas taken up in

'ﬁﬁtﬁgdo‘? etﬁ I eﬁ?s@ﬁjtlﬁﬂo ﬂc?ﬂ?k%ﬂ%e%é%%&%%fg? P51 SRutes, then

S were I M nated
theapdwamsowereﬂedimatgdr ylvmeuwaszvapaiaeon upThe dily residue was

t urat ed aqueous ,amroni um chl orj de ﬁol ution then
Bkeh 51 2 SAGRRtRc RavgRUh BnURPBkT ShiordE SHYan dhen extracted
Wﬁﬁﬁﬁefh?fén@rélﬂgr@é‘ W%SQ&H?& ng:‘ﬁlalfsét\ﬁas bhea o\ﬁaﬁi‘égﬁbsmm sulfate

evaporated. The resultin rcapt oacet ophenon
thenaragsdmegvaposdtedsed wi t hout further purification.

;“t el d lrlégul? }tg? q -fe rgagtoage{ophgﬁggé alnterirrl%teg|a|‘i|e A\'Néso used without

firthigt @m’iﬂééthﬁmdt Wassea latdd Ricko i Q@‘g@BBFHFQﬁ&hod 430 yield 4-

Purification was bel ica gel chromat ography (el ution
ethylpxyearbeayliginethy metay@maa@etgpm;nom@f erence : Young

B N e

aaetatbgcw 32 Hz, 3H), 1.51 (s, 6H) 2.59 (s, 3H), 4. 12
7 7903%f(]arq1ce Sgggnglzl\?lRQQauthler JY, Caogibdéow%’gsil)_.b Tetrahedron
Letters 25(17): 1753-1756.

1H NMR €DCl; 8 ppm : 1.21 {t, J = 7.32 Hz, 3H), 1.51 (s, 6H), 2.59 (s, 3H), 4.12
(. J = 7.32 Hz, 2H), 7.51 (d, J = 8.40 Hz, 2H), 7.79 (d, J = 8.40 Hz, 2H)

Synthesis of intermediate compounds used to synthesize the inventive

compounds:

Intermediate compound 1 :

1-f4-chlorophenyll

-3-[3.5-dimethyl-4-hydroxyphenyllprop-2-en-1-one
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Synt hesis of internedi ate conpounds used to synthesize
the inventive conpounds' 25 Internediate conpound 1
| - 4-chl orophenyl 50
- 3-[ 3. 5-di net hyl - 4- hydr oxyphenyl ] prop- 2-en-1-one ci 50
Thi s conmpound was synt hesized from
4- chi or oacet ophenone and 3, 5-
di met hyl - 4- hydr oxybenzal dehyde accordi ng to genera
nmet hod 1 described wearlier. 5 Purification was by
chro n I [ -
ool g’ﬁgé;g:ﬁeﬁﬁi/ eb‘(lt hgl wggeé{m@%%eng th#h Q—Bh[oréébetophenone and 3,5
dimethyl-4- h}@prybEnzaldehydel—accardmg (tal gsneraiLEmQthdz 1 described
ﬁ%her 7.47 (d, J = 886Hz 2H), 7.75 (d, J = 15.26
1 H, 7.97 (d, J 886Hz 2H). Internediate

CO”DP‘#jﬁiﬁcatlori ﬁﬁaém‘tlﬁv' td‘hr@ﬁmagﬂaphy on silica gel ({elution:
5-di et hyl - 4- hédroxvphenV|IproI2-2-en-1 -one

CWID 9&@?@1@%%@1&%9 Bihesi zed from

181 RER DGR € BB SEABRoRH 49 B 2De 334 (1 4 5 1525 Hz, 1H),

79ENRT A = seaehplﬂ f_lH)iersrs (dep= 1@426 Het 1HRUr.0F (8 2) E@1884H, 2H).
by chromatograp y'on silica gel (efutlon :

cycl ohexane/ et hyl alftemaedigteogompound®R DVSO S ppm :

2.22 (s, 6H), 2.54 (s, m h7It p) = 8.20 Hz, 2H),
20 7.48 (s, 2H), 7.6 | H), 7.74 (d,
J =15.7 %-lS,S@me&yLﬂ-ﬁﬁ ﬂghenyilgrog-z-en -1-one :

J;l

0
This compound was synthesized from 4'-methylthioacetophenone and
3,5-dimethyl-4-hydroxybenzaldehyde according to general method 1 described
earlier.
Purification was by chromatography on silica gel (elution:
cyclohexane/ethyl acetate 8:2).
1H NMR DMSO & ppm : 2.22 (s, 6H), 2.54 (s, 3H), 7.36 (d, J = 8.20 Hz, 2H),
7.48 (s, 2H), 7.62 (d, J =15.7 Hz, 1H), 7.74 (d, J = 15.7 Hz, 1H), 8.10(d, J =
8.20 Hz, 2H), 8.92 (s, 1H)

Intermediate compound 3 :
1-12-methoxyphenvyl
-3-[3.5-dimethyl-4-hydroxyphenvllprop-2-en-1-one
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8.20 Hz, 2H), 8.92 (s, 1 H) 25 Internedi ate conpound
3:  142- net hoxyphenyl |

- 3-[3. 5-di net hvl - 4- hydr oxyphédyl | prop- 2- en- 1- one 51
Thi s compound was synt hesi zed from

2' - met hoxyacet ophenone and 3, 5-

di net hyl - 4- hydr oxybenzal dehyde accordi ng to general
nmet hod 1 described wearlier. 5 Purification was by

cycl ohexane/ et hyl acetate 8i 2).
2.39 (s, 6H), 2.22 (s, o /.5
(m 3H, 7.82 (d, J = 5 : , 8.17 (d, 1 H,
12.96 (s, 1 H 10 I ntekgpdiate conpound 4:

1- L4- hexyl oxyphenyli -3-[3.5-d imeth |-4-h drox hen 1
ro-2-en-1-one : 15 This co?rpound was synt hesized from

4- hexphi®esaqRiLpnea® [ ' -

di et hyl - 4- hydr oxybeﬁggt?\%gﬁ%gmﬂ:gor fihoxyacetophenqne and 3,5
By-4rhytroxyhenzaldetwdei accorting dopgenaral congtioathd!  described

égrﬁgll pitated in the reaction nedium it was dried and

used wi thout further purification for the follow ng

r eactPurificafion 1HvYR BYBCcliropittograph$8 6 dlilea ge! (elution :

1.?2?_‘-1.43 im 6|—?, 1.72 (m 2H), 2.21 (s, 6H), 4.05

qyclohgxang/elbyl geetadeP:2)y 40 (d, J 8.43 Hz, 2H), 7.48

HENARIpMSD Blbdr- 206 (3% $52 (& Bl 7587 947757762 (m,

3H), 7.82(d, J = 15.5 Hz, 1H), 8.17 (d, 1H), 12.96 (s, 1H)

Intermediate compound 4 :

1-14-hexyloxyphenvi
3,5-dimethyl-

4-hydroxyphenyllpro

-2-en-1-one :

. OH
N N Y O O
|

o

This compound was synthesized from 4-hexyloxyacetophenone and 3,5-
dimethyl-4-hydroxybenzaidehyde according to general method 1 described
earlier.

The expected compound precipitated in the reaction medium; it
was dried and used without further purification for the following reaction.

1H NMR DMSO 3§ ppm : 0.88 (m, 3H), 1.28-1.43 (m, 6H), 1.72 {m, 2H),
2.21 (s, 6H), 4.05 (t, J = 6.42 Hz, 2H), 7.40 (d, J = 8.43 Hz, 2H), 7.48 (s, 2H),
7.57 (d, J = 15.24 Hz, 1H), 7.72 (d, J = 15.24 Hz, 1H), 8.12 (d, J = 8.43 Hz, 2H),
8.89 (s, 1H)

Intermediate compound 5 :
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25 Internedi ate conpound 5 : 52

142- hydr oxy- 4-chl or ophenyll -3- 3 5-dineth |-4-h drox
hen | ro -2-en-1-one This codgound was synt hesi zed
from 4' -chloro-2' - hydroxyacet ophenone (starting
material 3) and 3, 5-di net hyl - 4- hydr oxybenzal dehyde
according to general nethod 1 described earlier.
Purification was by on si.lica ge

(tol uene : 10). 1H 39 eayll (s, 6H), 7.1

(m 2H),

7.80 (d, ) , ., 3. , J—9. ; :
9.09 (s, 1 H, 10 13.04 (s, I nfer medi at e conpound
6: 2-(3, OH

5-di net hyl - 4- hydroxyphenyl) 7-chl 0 1H- 1- benzopyr an-4
-one CI This conpound st Red

-1-[ 2- hydr oxy- 4- chl or ophen
[ 3, 5-di net hyl - 4- hydr oxyphenyl | ir op- 2- en- 1- one
(internedi ate conpound 5) according to the foll ow ng

et RIS SORPRURYAm SHTPSiRS TRrb AreIoro At HERkYacetophenone
(%&ﬁ‘g \fﬁé*te'rlﬁl %WH@N |§5Udfrﬁéﬂﬂrﬁ4-!ﬁﬂr J@Fﬂe?lg?@ §§é‘| aéi%?rdmg to

, m xture was Kept
gﬁ?nﬁl’almﬁtfﬂﬁd 1r@%$ﬁﬂ®d qagigrum was brought to room

d d,
(1 no et Efor BE I A FBatrer ey BB RIRALH TnliEhg 16
vat enH NRIR D‘MS@t BEPMWEB2PYs, %H)Sq* v(mOQH)HT %st(tayhﬁ'j‘er 72(d, J
chl ori de and eC|‘E|tat|on by dition of he

=H S oV =2t5.4 Hz, 6H), EBZSKd(d 9.0 Ha,,m) D109 (s, 1H),
16%4 &, TH- 55 Hz, 251 H), 7.73 (s, 2H), 7.98 (m 2H)

Intermediate compound 6 :
2-(3,5-dimethyl-4-hydroxyphenyl)-7-chioro-4H-1-benzopyran-4-one

This compound was synthesized from 1-[2-hydroxy-4-chlorophenyl]-3-
[3,5-dimethyl-4-hydroxyphenyllprop-2-en-1-one  (intermediate compound 5)
according to the following method : ‘

1-[2-hydroxy-4-chlorophenyl]-3-[3,5-dimethyl-4-hydroxyphenyl]prop-2-en-
1-one was dissolved in dimethylsulfoxide, an iodine crystal was added, and the
mixture was kept under reflux for 10 min. _

The reaction medium was brought to room temperature, hydrolyzed. The
precipitate was dried, rinsed with sodium thiosulfate solution then with water.

Purification was by dissolution in methylene chloride and precipitation by
addition of heptane.

1H NMR DMSO 8ppm : 2.25 (s, 6H); 6.87 (s, 1H), 7.51 (d, J = 8.55 Hz,
1H), 7.73 (s, 2H), 7.98 (m, 2H)
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53 Reference : Doshi AG S. P., Ghiya BJ (1986).
I ndian J Chem Sect B 25: 759._ Internedi ate conpound 7:
1- 2-meth to -4-chloro hen i 93
- 3-r 3. 5-di net hyl - 4- hydr oxydi net hyl net hvl oxvphenyi | prop
-2 en-1-one : CI This conpound was synthesized from

4' -chl oro-2' nethoxyacetophenone and

genef‘%%*ﬁhéﬁi‘% ADRSALASTSCR BT (PG gy Baerp oot 8 25:

788s by chromat ography on silica gel (elution :
cycl ohexane/ et hyl acetate 85:15). 1H NVR DMSO 8 ppm :
2. 21 (s, GFD 3. 90 Indermegiateycampound ¥y, 7. 23 (d, J =

15.5 Hz, 7. = 148 , 7.38 (d, J
= 15.5 FE 1 H) et tHyigig4 heaWly 37= 7. 08
Hz, -3—|§|§—<ﬂ|meﬁhm mlexwdlrrmnvlchéihyld\gg g]yllgrop-Z -en-1-ohe :

4- bronnphen

| _-3-[3,5-di nethyl -4-hvdroxyphenyl | prop-2-en-1 -one :
20 This conpound was synt hesized from

4' - br onnacet ophenone and 3, 5-
di met hyl - 4- hydr oxybenzal dehyde 3
method 1 described e&arlkgr.0P
chromat ogr aphy on silig :
cycl ohexane/ et hyl acet ate385+15). 54 5 1H NVMR DVSO 8

ppm: 2,30 (s, 6H), 7.32 (s,p2H), 7.56-7.66 (m 3H)

7.75 (d, J = 15.27 Hz, 1 H), 7.90 (d, J = 8.70 Hz,

2H) , Thisseorppund Mjas synthesized from 4'-chloro-2’-methoxyacetophenone

and 3,5-dimethyl-4-hydroxybenzaldehyde according to general method 1

0 d| ng to general

described eariier.

Purification was by chromatography on silica gel (elution:
cyciohexane/ethyl acetate 85:15).
1H NMR DMSO & ppm : 2.21 (s, 6H), 3.90 (s, 3H), 7.12 (m, 1H), 7.23 (d, J =
16.5 Hz, 1H), 7.29 (s, J = 1.80 Hz, 1H), 7.38 (d, J = 15.5 Hz, 1H), 7.41 (s, 2H)
7.48 (d, J =7.98 Hz, 1H)

Intermediate compound 8 :
1-[4-bromophenyl]-3-[3.5-dimethyl-4-hydroxyphenyllprop-2-en-1-one :

This compound was synthesized from 4’-bromoacetophenone and 3,5-
dimethyl-4-hydroxybenzaildehyde according to general method 1 described
earlier.

Purification was by chromatography on silica gel (elution:
cyciohexane/ethyl acetate 85:15).
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I nt ermedi ate conmpound 9: 1-j4-heptyl phenyl |
-3-[3,5-dinethyl-4-hydroapheﬁ&l]pr op-2-en-1 -one This
conmpound was synt hesi zed fro®A4' - hept yl acet ophenone
and 3,5- 10 di nmet hyl - 4- hydr oxybenzal dehyde accordi ng
to general nethod 1 described earlier. Purification
was by chronmat ography on silica gel (elution

) 64 PR RRAR SABE 575 258,30 i ity o722 00, 2B051. 5@5? 661@n 3H),
7673 « 2J §5| 5(%7 H%H)THY ﬁg%'(l? dJ 2559 7%@21—@@9 8% 5 P2

(d J:1548Hz 1 H), 8.05 (d, J = 8.02 Hz, 2H)

8.92 (s, 1 H) Synt tlwe,[5|s f .the inventjve conpounds :
20 25 Conpound 1: 49@9&@&%@%2%&&9—

oxycar bonyl di met hyl met hyf4py b -3- 3 5-ditertbut
I -4-h drox hen f ro -2-"€én-1-o0ne hi s conmpound was
synt hesi zed343.8rdimethif-drhiydroxyphenyllprop-2-en-1-one :

(et hoxycar bonyi di met hyl met hoxy) acet ophenone (starting
material 1) and 3,5- ditertbutyl-4-hydroxybenzal dehyde
according to general nethod 1 described 5 earlier.
Purification was by chromat ography on kil xga gel
(elution : cycl ohexane/ et hyl acetat § .1 HNW
CDCI3 8 ppm: 1.2 ] 3 .45 (s,
18H), 1.70 (s,

This compound was synthesized from 4'-heptylacetophenone and 3,5-
dimethyl-4-hydroxybenzaldehyde according to general method 1 described
earlier.

Purification was by chromatography on siiica gel (elution:
cyclohexane/ethyl acetate 85:15).

1H NMR DMSO & ppm : 0.84 (m, 3H), 1.25 {m, 8H), 1.60 (m, 2H), 2.21 (s,
6H), 2.65 (1, J = 7.50 Hz, 2H), 7.35(d, J = 8.02 Hz, 2H), 7.48 (s, 2H), 7.60 (d, J
=15.48 Hz, 1H), 7.71 (d, J = 15.48 Hz, 1H), 8.05 (d, J = 8.02 Hz, 2H), 8.92 (s,
1H)

Synthesis of the inventive compounds :

Compound 1:

1-[2-hydroxy-4-ethoxycarbonyldimethylmethyloxyphenvi]
-3-[3.5-ditertbutyl-4-hydroxyphenyllprop-2-en-1-one
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6H), 4.26 (q, J = 7.11 Hz, 2H), 5.63 (
(d, J =2.37 Hz, 1 H, 6.42 (dd, J 10
2.37 Hz, 1H),7.41 (d, J = 15389 Hz,
1%0,7.5(5 2H),7.83(d,J= .8.8 Hz, 1 H), 7.88 (J =
15.39 Hz, 1 H), 13.5 (s, 1 H Conpound 2: 1-
2- hydr oxy- 4- car boxydi net hyl nmet hyl oxvphenyl |
-3-[3,5-ditertbutyl -4-hydroxvphenyl |l oroi)-2-en-11 -one
HO 15 Thi s conpound was synt hesi zed ¢
1-[ 2- hydr oxy- 4-

-.one (conpound

et hoxycar bonyl di net hy thyloxyphen
itertbutyl -4-hydr P-
1) according to the fol ‘ e ester was

di ssol ved in ethanol, an aq LN sodi um hydr oxi de

20 solution (5 eq) was added, d the m xture was kept
under reflux for 10 hours. The medi um was acidified

by addiis i oncofmpond hydwashl osyothesizédt henfremt r ac®'elaydroxy-4'-

RhendireP ey ReEfeobaso otflihd msiend ) and 3.5-
ditertblityt-at ;fmoxmadzm@h?ﬂér atdorgingPd” derryar ﬁﬂetﬁb@sﬁ described

RP18 Li crospher 12pm =~ elution :© water - nethanol -
e@ilier] uor oacetic acid : 22:78: 0. 1). 1 HNWR CDCI3 S p

5 PhcfiRatgt wag "y { SehriiatograBy (Sop, e 4é§‘d£elutlon

c@dlohéxadélemwacethté-@ﬂ? 87 (0I 2H) 7.93 (d, 1 H),

1142(117;51;\@@&0@@ m@phg%@(} J= 714 Hz, )3H) 145 (s 18H) 1.70 (s,

6HY; 49657, BLY 94 TS, DH)TBIEY | LY E 3% G 2% 37555, H)°892 (dd, J
=88 Hz, J =2.37 Hz, 1H), 7.41 (d, J = 1539 Hz, 1H), 7.5 (s, 2H), 7.83 (d, J =
8.8 Hz, 1H), 7.88 (J = 15.39 Hz, 1H), 13.5 (s, 1H)
Compound 2 :
1-[2-hydroxy-4-carboxydimethyimethyloxyphenyl]
=3-[3,5-ditertbutyl-4-hydroxyphenyllprop-2-en-1-one :

OH
3-[3, 5-d

This compound was synthesized from 1-[2-hydroxy-4-
ethoxycarbonyldimethylmethyloxyphenyl]-3-[3,5-ditertbutyl-4-hydroxyphenyi]
prop-2-en-1-one (compound 1) according to the following method :

The ester was dissolved in ethanol, an aqueous 1N sodium hydroxide
solution (5 eq) was added, and the mixture was kept under reflux for 10 hours.
The medium was acidified by addition of 12 N hydrochloric acid then extracted
with ethyl acetate. The organic phase was dried on magnesium sulfate then
vacuum evaporated.




15 OH This conpound was synt hesi zed from

2' - hydroxy-4'-chl or oacet ophenone 20 and

4- et hyl oxycar bonyi di net hyl mefyl oxybenzal dehyde
(starting material 9) according to general nethod 2
described earlier. Purification was by chronmatography
on silica gel (elution : cyclohexane/ethyl acetate

I?ur%”cgﬂowaszaly preyqugtquj S&EEJC :(revgr%ql phg f\’%ﬁB ,&lc&:@gper 12um,
eTthﬁl (Watér n’]etﬁaﬁgi’—&ﬁhoraac%%%%cgzg ;?Q‘F‘TSﬁl)')I)E8 25 (m
(ES—I\/IS) : 359 0 (M1) Corrpouhd 4: 1- 2-h dro hen 1

thlmsthlox enyl.ro ;2-enzl-o0 :
o 10TRMRESCE R e 4 (BnlS 0t 3 9,61, SR s4a @,
5 Jze)egsag e NEnand) 4 -
‘et h\él oi{zgngk}orZ)rP)l ﬁnrretgﬂg/l-rrrgzhg/l 10|;l<l/b7e zS? d‘éh)}g > Hz. 1H), 7.87 (d,
193 (dg Thot 8266, 14j) according to general nethod 2
descrl bed earlier. Purification was carried out by
chr omat ography on silica gel (elution :
cycl pM@eEsas) hyb3aqet-aje 9:1). 15 1H NVR DMSO 6 ppm :
1.58 (s, 6H), 6.88 (d, 2H), 7.01.(m 2H), 7.57 (t,
1H), 7.81 (d, J = 15.5 Hz, 1H), 7.87 (d, 2H), 7.93

10 (d, J = 15.5 Hz, 1H), 8.26 (d, 1H), 12.69 (s, 1H) M
(ES-M5) @ 325.1 (M1) 20 Comnpound 5:
Compound 3 :

1-[2-hydroxy-4-chlorophenyl]
=3-[4-carboxydimethylmethyloxyphenyllprop-2-en-1-one :

15
0
oﬁ)&
OH
a OH O
g8
0
This compound was synthesized from 2'-hydroxy-4'-chloroacetophenone
20 ~and 4-ethyloxycarbonyldimethylmethyloxybenzaldehyde (starting material 9)

according to general method 2 described earlier.

Purification was by chromatography on silica gel (elution :
cyclohexane/ethyl acetate 9:1).
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1- 12-h dro hen 1 -3- 3
5-di met hoxy- 4- car boxydi net hyl oxyphenyl ] pr op- 2- en- 1- one
58 This conpound was synt h&di zed from

'é'-hydroxyacetophenone and 3, 5-

di met hyl oxy- 4- et hyl oxycar bonyl di net hyl et hyl oxybenzal d
ehyde (starting material 5) according to genera

met hod 2 described earlier. 5 Purification was carried
out by chromat ography on silica gel (elution

cycl I t gt B _D%@g ; _

1. 35??%@%@860 S, qéﬁ & §H3)’061g‘7 ggﬁ(m' &’@%'05 (dd, J

&3t Hz2HP3 Hz, 591) (1. 09 Ld,I—J J 2:H&, DH),HZQO-I.SBI)(nl_B 3H§3,é8.%51 (I‘Elg 8.52 Hz,
1 J =15.5 Hz, 1 , .31 ,

IJ{)*?%E‘!)@Z%E‘} 1%%( 1 36 (s, 1 H), 12.69 (s. 1 H 10

VS ( Bis VBE Ms$8Esed (Mitih) Conpound 6:

-1-12: ! Mdr oxY-4- chl orovhenvl |

- 3-f 3. 5- di net hoxy- 4- car b@oywpoeind et hyl oxyphenyt | prop

-2-en-1-one OH 15 This und was ynt hesi zed from

2' - hydr oxy-4' -chl or oa&%ﬁ&&Marti ng materi al

3) and 3,-5-1|ﬂcﬁﬂi%ﬁﬂﬁﬁéﬁ‘hﬁhnethxlomhenﬂ]proP-Z-en-l—one:

et hyl oxycar bonyl di net hyl met hyT oxybenzal dehyde

(starting material 5) according to general nethod 2

described earlier. 20 Purifiga ([carried out by

chr omat ography on sili camgel

cycl ohexane/ et hyl ag€ts 7 T)~

1.34 (s, 6H), 3.80 7.08 (dd, J = 1.77 Hz,

1H), 712(d J = 1. ,AIH), 7.24 (s, 2H), 7.79(d,

J = 15.4 Hz, H),793(Jd J = 15.4 Hz, 1H), 8.27

(d, +hIS %or?hp'_%nd V'G?as synthe6$a£ed fro'fpl 2 Jh‘%{d(r30%<ygcétophlénone and 4-
ethyloxycarbonyldimethylmethyloxybenzaldehyde (starting material 4) according
to general method 2 described earlier.

IHNI\/RDI\/BOSppm

Purification was carried out by chromatography on silica gel (elution :
cyclohexane/ethyl acetate 9:1).

1H NMR DMSO 3 ppm : 1.58 (s, 6H), 6.88 (d, 2H), 7.01 (m, 2H), 7.57 (t, 1H),
7.81 (d,J = 15.5 Hz, 1H), 7.87 (d, 2H), 7.93 (d, J = 15.5 Hz, 1H), 8.26 (d, 1H), 12.69 (s,
1H)

MS (ES-MS) : 325.1 (M-1)

Compound 5 ;
1-]2-hvdroxyphenvl
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59 M5 (ES-M5) @ 419.0 (M1) 5 Conpound 7: 1- f

2- hydr oxy- 4-chl or ophenyl | - 3-f 3, 5- di net hy- 4- car boUdi net
vl net hyl oxyphenyl | prop-2-é 1-one OH This conpound
was synt hesi zed from 2' - hydroxy-4'-chl oroacet ophenone
(starting material 3) and 3, 5-dinethyl -

et hyl oxycar bonyl di net hyl net hyl oxybenzal dehyde
(starting material 6) according 10 to general nethod
2 described earlier. Purificatgon wa carrled out by
chr omat ogr aphy on silica gel bi\o

cycl ohexane/ ethyl acetate 9: [f) 1H NRWDNBO S ppm :
1.39 (s, 6H), 2.22 , 7.12 (d J=
2.07 Hz, | H), 7.61 , 1.74 (d J— 15.5 Hz, |
H, 7.87 (d, J = 15.5 1FD 8.26 (d, 15 1H), 12.76
(s, 1H M (ES- M5) 38701 (M1) Compound 8: 1- 2-h
dr ox

- 4 caTlniﬁwmnmnﬂywa%tsmﬂr@ﬁiqmbﬁym 2shydsosyatetopieanohe and 3,5-

s ynt Iﬁb’es 17z6e ?‘ ¥18)r(1‘8“%ﬂ?%§}gq Mﬂﬁméﬁﬂﬁb&ﬁ'&%@gg und mfstarting

el Bpawotdmgttb)demetdl%mﬂ@@dﬂﬂf&r@arﬁéﬂ arting
mat er % and 3,5 60 di brono-4-hydroxybenzal dehyde

accor dﬂrﬁf&a igN Jeas 1carTiark 06 by, chisarpatogsaphy on silica gel (elution :
cyclohexane/ethyl acetate 9:1).

1H NMR DMSO & ppm : 1.35 (s, 6H), 3.80 (s, 6H), 7.00-7.03 (m, 2H), 7.25 (s,
2H), 7.59 (t, 1H, J = 8.07 Hz, 1H), 7.81 (d, F = 15.5 Hz, 1H), 8.00 (d, ] = 15.5 Hz, 1H),
8.31 (d, J = 8.07 Hz, 1H), 12.36 (s, 1H), 12.69 (s, 1H)

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

Compound 6 :
1-[2-hyvdroxv-4-chlorophenvl

=3-[3.5-dimethoxy-4-carboxydimethylmethvloxyphenvllprop-2-en-1-one :

This compound was synthesized from 2'-hydroxy-4'-chloroacetophenone
(starting material 3) and 3,5-dimethyloxy-4-
ethyloxycarbonyldimethylmethyloxybenzaldehyde (starting material 5) according
to general method 2 described earlier.

Purification was carried out by chromatography on silica ge! (elution :
cyclohexénelethy! acetate 9:1).

1H NMR DMSO & ppm : 1.34 (s, 6H), 3.80 (s, 6H), 7.08 (dd, J = 1.77 Hz, 1H),
7.12 (d, T = 1.77 Hz,1H), 7.24 (s, 2H), 7.79 (d, ] = 15.4 Hz, 1H), 7.93 (d, J = 15.4 Hz,
1H), 8.27 (d, J = 8.3 Hz, 1H), 12.36 (s, 1H), 12.69 (s, 1H) '




earlier. Purification was carried out by

chromat ography on silica gel (elution :

cycl ohexane/ et hyl acetate 9:%9. 5 1H NVMR CDC13 S ppm :
1.60 (s, 6H), 6.24 (d, J = 2.47 Hz, | H), 6.43 (dd, J
2.47Hz, J =8.52 Hz, | H, 7.70 (d, J = 15.5 Hz, | H),
7.96 (d, J = 15.5 Hz, | H, 8.22 (s, 2H), 8.34 (d, J

= 0. .13, 34 1 M5 (ES-M5) : 498.6 (M1
10 C&ﬁ%&%ﬁw 4130[@[ M(lzroxgbphenyl(l ) ( )

- 3-[ 3- car boxydi net hyl met hyl oxyphenyl | prop-2-en-1-one :
O This conpound was synthesi zed from
2' - hydr oxyacet ophenone a@dmpofihd 7 :

2 KO LE V1 A ethyl- 4. ,- - ,_ n
5 descri bed earl [ ehﬁtﬁ:}dﬁkﬂ@?ﬂ]?&ﬁiﬁ [)ﬁé ed out by
-chronmat ography on sitrca ge ut T on
cycl ohexane/ et hyl acetate 9:1)} 1 i :
: Nz 2.47 Hz, 1H),

1.56 (s, 6H), 6.91 (dd, J =
20 7.03-6.99 (m 2 . 7.60-7.52 (m
0 (d, J = 15.5 Hz,

oH), 7.77 (d, J =158
1 H), 8.31 (dd, J , '1.85 Hz, 1 H), 12.47
(s, 1 H, 13.17 (s, 75 M5 (ES-MB) : 325.8(M 1)

Conpound 10 1- f 2- hydrox@ 4- car box
t h th h
Erg [ nre '1')'?@ H‘%%V?)\frgﬁeﬁz%?} fom 2-hydroxy-4'-chloroacetophenone

(startlng material 3) and 3,5-dimethyi-4-
ethyloxycarbonyldimethylmethyloxybenzaldehyde (starting material 6) according
10 to general method 2 described earlier.

Purification was carried out by chromatography on silica gel (elution :
cyclohexane/ethy! acetate 9:1).

1H NMR DMSO & ppm : 1.39 (s, 6H), 2.22 (s, 6H), 7.07 (m, 1H), 7.12 (d, J=
2.07 Hz, 1H), 7.61 (s, 2H), 7.74 (d, J= 15.5 Hz, 1H), 7.87 (d, ] = 15.5 Hz, 1H), 826(d

15 1H), 12.76 (s, 1H)
MS (ES-MS) : 387.1 (M-1)
Compound 8 :
1-[2-hydroxy-4-carboxydimethylmethyloxyphenyl]-3-[3.5-dibromo-4-

hvdroxvphenvl]prop-2-en-1-one :

20

This compound was  synthesized from  2'-hydroxy-4-ethyl
oxycarbonyldimethylmethyloxyacetophenone (starting material 1) and 3,5-
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61 HO This conmpound was synthe3|zed from

2' - hydroxy-4'-ethyl oxycar bonyl
d|nethylnEthyIoxyacetophenon@o(startlng material 1)
and 3- 5 hydroxybenzal dehyde according to genera

met hod 2 described earlier. Purification was carried
out by chromat ography on silica gel (elution

d@/r%%]%?tg-?\%el eEgXé@g cet etJeac%@% ||7g&|£c|3 Ng@%?%sgpg@%%?@i described
oarlicp. 47 Hz, 9.09 Hz, 1H), 6.89 (m 1H), 7.35-7.24 (m
3H), 7.73 (d, 1H), 7.92 (d, J = 15.5 10 Hz, 1H), 8.27
(d, Pusdficat®rHwas] efrried3oatl byschror)gtogmphy ¢ silidd) geMielution :
-MVB) - 341(M.1) Conpound 11 :  1- 2-hydroxyphenyl ]
ci%%ef%n%e%\yﬂ%%?tﬁgﬂ 6:2 ‘car boxydi net hyl et hyl oxyphe
| Tpr o@- ﬁlvﬁ{‘dD(%‘% dph Thid (QQEFPP'{SVE* (f@? =Sy 1pS113806.43 (dd, I =
~from 2' - hydr oxyacet ophenone and
24&Hay ] =4.% Hyl Hi};ﬁa]ﬁa(dni'}:dliﬁﬂzyﬂﬁhﬂﬂﬂ Gix ¥ el & [Hip hije8.22 (s,

2EEH b Tl b 0, B A Mt Fon e carried oot by
MREBRIS)guepbYMM silica gel (elution :

cycl ohexane/ ethyl” acetate : 9/1) followed by
preparative HPLC (reverse phase RP18, Licrospher 12

pm elution : water/net /{1{“1l l,uoroacetic acid :

22/78/0.1). 62 1H NWR D@%‘p‘pﬂ?— 1.57 (s, 6H), 2.31
(s, 6H, 6.96 (t, J= Q-[2/hyiroxiplienvl]/. 04 (d, J= 8.72
Hz, 1H), 7. 749 (t, J= 8.2 Hz, | H, 7.58
(d, J= 153-§8-carboxyg Imethyloxyphenxilpran3-ensfronez: 94
(d, J= 8.7 Hz, 1H),

This compound was synthesized from 2’-hydroxyacetophenone and 3-
ethyloxycarbonyldimethylmethyloxybenzaldehyde (starting material 7} according
1o general method 2 described earlier.

Purification was carried out by chromatography oh silica gel (elution :
cyclohexane/ethyl acetate 9:1).

1H NMR DMSO & ppm : 1.56 (s, 6H), 6.91 (dd, J = 8.01 Hz, J = 2.47 Hz, 1H),
7.03-6.99 (m, 2H), 7.41-7.36 (m, 2H), 7.60-7.52 (m, 2H), 7.77 (d, J = 15.5 Hz, 1H), 8.00
(d, J=15.5 Hz, 1H), 8.31 (dd, J = 8.63 Hz, J = 1.85 Hz, 1H), 12.47 (s, 1H), 13.17 (s,
1H)

MS (ES-MS) : 325.8(M-1)

Compound 10 :
1-[2-hyvdroxy-4-carboxydimethylmethyloxyphenyl

=3-[3-hydroxyphenvl]|prop-2-en-1-one :
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M5 (ES-M5) @ 353.1 (M1) 5 Conmpound 12: 1- 2-h dro
-4-carbo di net hyl net hyl oxyphenyl |

- 3-~4-net hyl t hi ophenyl | prop-8%en-1-one : HO 10 This
conpound was synt hesi zed from 2' - hydr oxy-4' -

et hyl oxycarbonyid i nethyl net hyl oxyacet o phe none
(starting material 1) and 4- nethylthi obenzal dehyde
according to general nethod 2 described, earlier. 15

Purification was by chromat ography on sjlica gel
(elution : cycl ohexanelget hyl acetate @7%) foll owed by
preparative HPLC (rever Se\ phase crospher 12
pm elution : water/nE?harol /] | ug
2217810.3). 1H NVR DMSO S'pp g
3H), 6.25 (d, 1H), 6.43 (dd, J= 20 2.47 Hz, | H),

7.33 (d, J=8.56 Hz, 2H), 7.8 (d, 15.5 Hz, 1H), 7.86

-(d, J =8.56 Hz, 2H), 7.98 (d, J =15.5 Hz, 1H), 8.29

(d, 3 =9.1 H, 1H), 13.34 (s, 1H) M5 (ES-M5) : 373.1

- (M 1Y hiss copmpaiingd was synthesized Hjemo 2rbydroxg-4"-gthyloxysarbonyl
' P 2-en-1- 3 Thi

oS RERA, | Tsfune™" WndRaP® ) Tdna 5

h?droﬁybeihialdﬁlwqmmml a ‘Rg:ﬁ@gerhaell‘al mc—t))thod 2I described earlier.

4- et hoxycar bon i met hyl net hyl oxybenza

( st aF HIeAYRM é‘xﬁsapa'ﬁ'?da%‘étoi’)ﬂi9"@'0}/‘131509"39%

cyclohexane/ethyl acetate 9:1).

1H NMR DMSO 6 ppm : 1.60 (s, 6H), 6.25 (d, J = 2.47 Hz, 1H), 6.43 (dd, J =
2.47 Hz, 9.09 Hz, 1H), 6.89 (m, 1H ), 7.35-7.24 (m, 3H), 7.73 (d, 1H), 7.92 (d, F = 15.5
Hz, 1H), 8.27 (d, J = 15.5 Hz, 1H), 13.21 (s, 1H), 13.39 (s, 1H).

MS (ES-MS) : 341(M-1)

(s, 6H), 2.54 (s,

ehgde__ i _
y on silica gel (elution :

Compound 11 :
1-[2-hvdro henvl
=3-[3,5-dimethyl-4-carboxvdimethylmethvloxyphenyl]prop-2-en-1-one :

This compound was synthesized from 2’-hydroxyacetophencne and 3,5-
dimethyl-4-ethyloxycarbonyldimethylmethyloxybenzaldehyde (starting material
6) according to general method 2 described earlier.

Purification was carried out by chromatography on silica gel (elution :
cyclohexane/ethyl acetate : 9/1) followed by preparative HPLC (reverse phase
RP18, Licrospher 12 pm, elution : water/methanolftrifluoroacetic acid :
22{78/0.1).
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to general nethod 2 described earlier. 5 Purification
was by chronmat ography on silica gel (elution :

cycl ohexane/ ethyl acetate 9/ 62 foll owed by preparative
HPLC (reverse phase RP18, Licrospher 12 pm elution :
wat er | met hanol /trifluoroacetic acid : 34/66/0.1). 10
I HNVR DVMBO S ppm: 1.57 (s, 6H), 6.29 (d, J= 2.16

Hz, 1M 6.41médd, J= 918 tz, J =216 bz, | H. 6 86
(d, JEBMRDMSORypm7 1757 (sl 6H)=2.35 (5761 6.96Ht, 7 8d3-Hz, 1H),

I i 5, 2% s A o Kl

7184 (@; ]-21 5§ Bzp KNp Teday(d] 7-38.7 4 aHYovyRY (3ptHEy | met hyl o
hen &gr -2-en-l-one Ho OH Thi s conpound was
synt (éz%ga'lsf)r‘éﬁ?&'@%%roxyacetophenone and 4-

et hoxycar bonyl di net hyl net hyl oxybenzal dehyde (starting
‘material 4) according 20 to general nethod 2
described earlier. Purification was carried out by

chr omat ography on silic el (elution :

cycl ohexane/ et hyl acet a@i@m&g—l owed by preparative
HPLC (rever fﬁZ—ﬁ?@»ﬂ?ﬁogﬁ iﬁ&ﬁﬂ%hﬁlg#?en¥iIUti on .
wat er | met hano ri11uoroacetic acl - 1). 64 1H
NVR DVBO S ppm3-[4tnethylthiopliényllprépn2{ep-1-gne 8. 63 Hz,
2H), 6.90 (d, J= 9.21 Hz, 2H), 7.63 (d, J= 15.54 Hz,

1H), 7.78 (m 3H), 8.05 (d, J= 8. SSoH), 10.40 (s,
1H, 13.22 (s, 1] j

dionT 1327. 1( Mr1)
This compound was synthesized from 2'-hydroxy-4'-

ethyloxycarbonyldimethylmethyloxyacetophenone (starting material 1) and 4-
methylthiobenzaldehyde according to general method 2 described earlier.

Purification was by chromatography on silica gel (elution:
cyclohexane/ethyl acetate 9/1) followed by preparative HPLC (reverse phase
RP18, Licrospher 12 um, elution : water/methanolftrifluoroacetic acid :
22/78/0.3).

1H NMR DMSO & ppm : 1.60 (s, 6H), 2.54 (s, 3H), 6.25 (d, 1H), 6.43 (dd, J=
2.47 Hz, 1H), 7.33 (d, J= 8.56 Hz, 2H), 7.8 (d, 15.5 Hz, 1H), 7.86 (d, J = 8.56 Hz, 2H),
7.98 (d,J=15.5Hz, 1H), 8.29 (d,J = 9.1 Hz, 1H), 13.34 (s, 1H)

 MS (ES-MS) : 373.1 (M-1)
Compound 13 :
1-[2.4-dihydroxyphenyl]-3-]4-carboxydimethylmethvloxyphenyl]
' prop-2-en-1-one :
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5 Conpound 15 : 1-[4-chloronhenyl|-3-[3,5-dinethyl -
iso ro lox carbon Idinmeth Inmeth lox hen 1 ro
-2-en-1-one : Cl 10 This con@dund was synt hesi zed.

from 1-[ 4-chl orophenyl ] -3-[ 3, 5-di net hyl -

4- hydr oxyphenyl ] prop-2-en-1-one (internedi ate conpound
1) and isopropyl bronoi sobutyrate according to
general nethod 4 described earlier. Purification was

carried out by chromat ography on SI li ga gel (elution :
cycl ohexane/ et hyl acetate 9/1 DMSO S ppm:
1.25 (d, J = 6.06 jdz, 6H) o4l. (s, B6H), 5.00 (sept, J

= 6.06 Hz, 1H), 7.57 .62 (d, J = 8.40 Hz,
2H), 7.64 (d, J = 158 K 7.81 (d, J = 15.8 Hz,
1H), 8.16 (d, J = 8.40 Hz,[ll 2H). MS (Mal di - Tof)

415. 1(M1) 20 Corrpound 16° 1A4- chl or onhenvl |

= 3 1 H L
tyl oi‘ﬁi;sa?:bo 31di ‘%? %eﬁryhhi%s@ (E;npzj 4pq g%dr?xgﬂc?togn%n(we and
?anhysarbonvldundtmdmemghgbgemmt d I?ydm@startlng material 4) according
chl or i me -
%W#EH?&%‘%’%@ eéﬁ"i’" one {I nt er medi at e conpound
1) apqriealiont Yivas br é@%earf)glta? h§CCBhd QfichO gel  (elution :

general nethod 4 desc Purification .
ayglobaxane/etyl m@atengléb Ifolewesd |by( praparative HPLC (reverse phase

Fﬁyféétogﬁ%ﬂ@?gbﬁ %I acet at|&tl 3 1). wca?tgﬁf)nuert]ganlo7litrifluoroacetic acid :

34/66/0.1).

1H NMR DMSO & ppm : 1.57 (s, 6H), 6.29 (d, J= 2.16 Hz, 1H), 6.41 (dd, J=
9.18 Hz, J = 2.16 Hz, IH), 6.86 (d, J= 8.64 Hz, 2H), 7.75 (d, J= 15.67 Hz, 1H), 7.83-
7.88 (m, 3H), 8.19 (d, J=9.18 Hz, 1H), 10.74 (s, 1H), 13.53 (s, 1H)
MS (maldi-Tof) : 343.1(M+1)
Compound 14 ;

1-[2-hydroxyphenyl]-3-[4-carboxydimethyimethyl

henvl|prop-2-en-1-one

0

§ 0%%
eV

o

This compound was synthesized from 4'-hydroxyacetophenone and 4-
ethoxycarbonyldimethylmethyloxybenzaldehyde (starting material 4) according
to general method 2 described earlier.

Purification was carried out by chromatography on silica gel (elution :
cyclohexane/ethyl acetate 9:1) followed by preparative HPLC (reverse phase

RP18, Licrospher 12 ym, elution : water/methanol/trifluoroacetic acid :
34/66/0.1).
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10 -3

13, 5-di net hyl - 4- car boxydi net hyl net hyl oxyphenyl | pr op- 2-
en-1-one : OH This conpound ®As synthesized from
1-[4-chl orophenyl ] -3-[3, 5-di net hyl -

4-tertbutyl oxycar bonyi di net hyl net hyl oxyphenyl ) prop- 2-e
n- 1- one (conpound 16) according to general nethod 5
descri bed earl i er. ification was carrie

b
chr ot BAPEEISGIS Ti s b6 PR (o 563 Hzy 31 5, 6.9 4, =921

1‘%& %}boﬁ%ﬁggg‘ﬁﬂgé ggtri?'l?igyf% @ﬂéﬁ‘{ '\%%@’Spﬁg@ﬁg% 2H), 10.40 s,
b i (o S E R LY O,

96 i :
@é:(mﬂ&ﬁff?ﬁﬁ?&?g@‘(- - car boxydi net hyl met hyl oxvnhgﬁyl -3

BLigd @ghenyl | prop-2-en-1-one : 66 HO This conpound
was synt hesi zed from 2'-hydroxy-4'-

et hyl oxycar bonyl loyd b dixn: one
(st art.| ng 1
accor ERoprox e limethylme xyphei

Purification was by chr orrat ogr aphy on si I ica geI
(elution : cycl ohexane/ ethyl acetate 9:1) foll owed by
preparative HPLC (reverse pha

e RPAIB, Licrospher 12
pm elution : water/nmethanol A P tic acid :
22/7810.1). 1H NVR DMSO S p 0 (s, \6H), 6.25 (d,
J = 2.47 Hz, 1H), sA.u 10247Hz J =9.12
Hz,lH),655(d 55 Hz, 2H), 782(d J =

15.54 Hz, 1 H), 7.97 (d J = 855 Hz, 2H), 8.03 (d, J
= 15.54 Hz, 1H), 8.29 (d© J = 9.12 Hz, 1H), 13.20 (s,

M. This compound was synthesized from 1-[4-chlorophenyl}-3-3,5-dimethyl-
4-hydroxyphenyllprop-2-en-1-one (intermediate compound 1) and isopropyi
bromoisobutyrate according to general method 4 described earlier.

Purification was carried out by chromatography on silica gel (elution :
cyclohexane/ethyl acetate 9/1).

1H NMR DMSO & ppm : 1.25 (d, J = 6.06 Hz, 6H), 1.39 (s, 6H), 5.00 (sept, ] =
6.06 Hz, 1H), 7.57 (s, 2H), 7.62 (d, ] = 8.40 Hz, 2H), 7.64 (d, ] = 15.8 Hz, lH) 7.81 (d,
J=15.8 Hz, 1H), 8.16 (d, J = 8.40 Hz, 2H).
MS (Maldi-Tof) : 415.1(M+1)

Compound 16 :
1-[4-chlorophenvl]-3-[3.5-dimethyl-4-

tertbutyloxycarbonyldimethvlimethvloxvphenvllprop-2-en-1-one :
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13.39 (s, 1H Ms (ES-Ms5) : 359.0 (M1) 15 Conpound 109:
1-12- hydroxyphenyll -3- f 4-carboxydi net hyl net hyl

t hi ophenyl | prop-2-en 1-one 08520 This conpound was
synt hesi zed from 2' - hydr oxyacet ophenone and

et hyl oxycar bonyl di net hyl net hyl t hi obenzal dehyde
(starting material 8) according to general nethod 2

oS b Sond B ot S O A i
49@;&)»({ RARFor2- o RRABA(rktErmhbtibtel | QRPSEP NP and tertbuty!

i crospher pm elution :
bmmrsqlwtsrrata)amqrdmgm@lgeaeeahrnetaoden deszirmmearyer 67 1H

?@ﬁgg’g&? m Wa%H)A' g’y omﬂtoquq’a y; gg gg]hc g§|5 gelutlon
chIohék&ne/étl%ZabdtatdQH)S 1 He, 8.09 (d, J =15.5
H), 8.26 (dd, J = 1.62, J—8.6Hz,IH), 12. 47

(s 1H) 12.78 (s, 1H) M5 (Maldi-Toff : 242.9 (M+l) 5
Conpound 20: 1-14-chl oro-2-hydroxyphenvl ]
- 3-f 4- car boxydi net hyl nmet hyl t hi ophenyl i pr op- 2- en- 1- one
off 10 Thi s compound wa M MZed from

3) - gmjoro- 2' - hydroxyacﬁg h?g'ponehen ?t arting materi al
-91[5}5-8ﬁﬁﬁﬂfﬁwd‘éﬁﬂiﬁﬂhﬁb@lm@thflﬂﬁ%ﬂ&ﬂEpé(ﬂ9-en-1-one

OH

This compound was synthesized from 1-[4-chlorophenyl}-3-[3,5-dimethyi-
4-tertbutyloxycarbonyldimethylmethyloxyphenyljprop-2-en-1-one (compound 16)
according to general method § described earlier.

Purification was carried out by chromatography on silica gel (elution :
dichioromethane/methanol 98/2)

1H NMR DMSO & ppm : 1.39 (s, 6H) , 2.22 (s, 6H), 7.58 (s, 2H), 7.67-7.62 (m,
3H), 7.82 (d, T = 15.5 Hz, 1H), 8.17 (d, 1H), 12,96 (s, 1H)

MS (Maldi-Tof) : 373.3(M+1)

Compound 18 :
1-[2-hydroxy-4-carboxydimethylmethyloxyphenyl]-3-
|4—chlorophenxl|_ prop-2-en-1-one :
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(starting material 8) according to general method 2
described earlier. Purification was by chronmat ography
on silica gel (elution : di & oronethane/ net hanol
95:5) followed by preparative HPLC (reverse phase 15
RP18, Licrospher 12 pm elution :

wat er / met hanol /trifl uoroacetic acid 22/78/0. ). I H

NVR DVSO 5 ppm : 1.43 (s, 6H), = 1.7 H, J
= 8.46 Hz, 1H), 7.1%H(d, J = E'H), 7.51 (d,
J=7.92 He, 2H) 7 o J.= 1 H, 7.89 (d,
J =7.9 H , ”% 1 H), 8.23
(d, J:846Hz 1H),12. 12.78 20 (s,

1H). M5 (Mal di - Tof) . 377.0(M 1) 25 Conpound 21 1-
4- car box dlnethylnethylooxyphenyl -3- 3 5-dineth 14-h

drox Tids» 1 compouad- | - ongs 68 dphifidisizedio Moot WaSZ’-hydroxy—4’
theS| ed from 4- et hyl oxycar bonyl di met hyl met hy
ei dimathylmetiyipaaceteph eg)ongngstgrtglg materlal 1¥ and 4-

Cﬁéd*ﬁ"@”%a'ﬁee'i%ﬁ ORI AL RN 2 Ao

chr oMgammhwasrbysdhromtcw‘aphyll?nlts:ﬂma %el (elution : _
r at
bR BT EHEL BB by o RN e e
/ %
RP&ISE n/i¢re Dl\gﬁéio’li bk, éldt%rnoa?\%ttér%%émﬁoll?rﬁf(ua%%ﬁk 3601% 3
2@678/014909Hz 2H) 7.48 (s, 2H), 7.57 (d, J =

15, "3 u RayR Bvsd o/t .60 6, 81y, 829 (@, 1207 B Ve 6.8 aa, 5=

- 247 Hz,J=9.12 Hz, 1H ), 6.55 (d, J = 8.55 Hz, 2H), 7.82 (4, J = 15.54 Hz, 1H), 7.97

(d, ¥ = 8.55 Hz, 2H), 8.03 (d, ] = 15.54 Hz, 1H), 8.29 (d, J = 9.12 Hz, 1H), 13.20 (s, 1H),
13.39 (s, 1H)
MS (ES-MS) : 359.0 (M-1)

Compound 19 :

1-[2-hydroxyphenvl]-3-{4-carboxvdimethvimethyl
thiophenvl]prop-2-en-1-one

This compound was synthesized from 2'-hydroxyacetophenone and

ethyloxycarbonyldimethylmethylthiobenzaldehyde (starting material 8) according
to general method 2 described earlier.

Purificaton was by chromatography on silica gel (elution :
dichloromethane/methanol 95/5) followed by pfeparative HPLC (reverse phase
RP18, Licrospher 12 um, elution : water/methanolitrifluoroacetic acid :
22/78/0.1).
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2H), 8.9 (s, 1H), 13.29 (s, 1 H M (Ml di-Tof) :
355.2 (M+1l) 15 Conpound 22: 1-114-nethylthi ophenyl |
-3- 4-car boxydi net hyl met hyl o@{yphenyl | | pr op
-2-en-1-one OH This conmpound was synt hesi zed from

4' - met hyl t hi oacet ophenone 20(starting material 12) and
4- ethyloxycarbonyldinethylnethyloxybenzaldehyde

(star 9) accordi e ner al__net

toscr FLRBIL Tvisprs ool Apa 7 FEitrotias 53447 =811,
t -
%@f@%gﬁﬁfg&%sgm 3L 1€ 0 hHﬁkﬁﬁcﬁ%?gé *ﬂ%&elﬁz,sgﬁé‘?&,x—w.s

5) y “prepar at erse’'p
H¥1H), M@fddsbhdrmz =6 Hel Li),d0.47 (s, 1H), 12.78 (s, 1H)

t(ﬁﬁ@l% /t uoroacet| c acid 2522/7810.1). 69
% p"p@ﬁl M.57 (s, 6H), 2.57 (s, 3H), 6.86
= 8.94 Hz, 2H), 7.41 (d, J = 8.40 Hz, 2H), 7.69

J = 15.2 Hz, 1H), 7.84-7.78 (m 3H), 8.09 (d, J =
Hz, 2H), 13.21 (s, gwldi Tof) : 357.2

(d

8.4

(M1) 5 Conpound 2 4-C

di et hyl et hyl oxypﬁe[é;;s}ll_?rrl Sr oA nd¥oxyphenyl]

4- chl or op3efaydb ithiophenvllprop-2-en-1-one

et
peead

This compound was synthesized from 4'-chloro-2’-hydroxyacetophenone

(starting material 3) and 4-ethyloxycarbonyldimethylmethylthiobenzaidehyde
'(starting material 8) according to general method 2 described earlier.

Purification was by chromatography on silica gel (elution:
dichloromethane/methanol 95:5) followed by preparative HPLC (reverse phase
RP18, Licrospher 12 um, elution : water/methanocl/trifluoroacetic acid :
22/78/0.1).

ITH NMR DMSO & ppm : 1.43 (s, 6H), 7.05 (dd, J = 1.7 Hz, J = 8.46 Hz, 1H),
7.11(d, J=2.25 Hz, 1H), 7.51 (d, J= 7.92 Hz, 2H), 7.82 (d, ] = 15.8 Hz, 1H), 7.89 (d, J
=7.9 Hz, 2H), 8.05 (d, ] = 15.2 Hz, 1H), 8.23 (d, ] = 8.46 Hz, 1H), 12.57 (s, 1H), 12.78
(s, 1H).

MS (Maldi-Tof) : 377.0(M-1)

Compound 21 :
1-[4-carboxydimethylmethvloxvphenyl

=3-[3.5-dimethyl4-hydroxyphenyl]prop-2-en-1-one
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HO Thi s conmpound was synt hesi zed from

4- et hyl oxycar bonyl 10 di net hyl net hyl oxyacet ophenone
(starting material 9) and 4- &8 orobenzal dehyde
according to general nethod 3 described earlier.
Purification was by chromatography on silica gel
(elution : dichloronethane/ net hanol 95:5) foll owed by
preparative HPLC (reverse phase RP18, Licrospher 12
pm elution : water/methanol/triflugroacetic acid 15
22/78/0.1). 1H NVR DSO 5 ppm : 1. 2 9 6H), 6.97 (d,
J =8.61 Hz, 2H), 7, (gd Hz, 2H), 7.50
(d,J:1572Hz he) =8.61 Hz, 2H), 7.77
(d, J = 15.72 Hz, | J = 8.61 Hz, 2H),
13.30 (s, I H M (Ml d| Tof) 345 1(M+1l) 20 Conpound
24 . 1-f4-carboxydi net hvl net h)PIthl ophenvl| - 3-

4 netthid t hi 0 BeMpbuh@ - 2- eyds ONe ﬁ Thi St 4-
onpound was synt hesi zed from 4-et hyl oxycarbonyl

%hﬂexmrthmethmlawhyipm aoetlophenane i(starting matemalm)and 3,5-

R SRR R égbé‘%ﬁra%a@e P2 descrived

edniernat ogr aphy on silica gel (elution :
di chl or gnet hane/ net hanol 95:5) foll owed by preparative
HPLCPM@% Yo pwase brrighromategreph¥r op pallical ugelbn (elution :

HEHISFORTERh8REhthahb! 9859 35ifdwet BY 'teparative HPLC (reverse phase
RP18, Licrospher 12 um, elution : water/methanolftrifluoroacetic acid :
22/78/0.1).

IH NMR DMSO § ppm : 1.60 (s, 6H), 2.21 (s, 6H), 6.91 (d, J = 9.09 Hz, 2H),
7.48 (s, 2H), 7.57 (d, J = 15.12 Hz, 1H), 7.70 (d, J = 15.63 Hz, 1H), 8.09 (d, ] = 9.06 Hz,
2H), 8.9 (s, 1H), 13.29 (s, 1H)

MS (Maldi-Tof) : 355.2 (M+1)

Compound 22 :
1-[4-methylthiophenyl

=3-[4-carboxydimethylmethvloxyphenyllprop-2~en-1-one

) o;rﬂw

This compound was synthesized from 4-methylthioacetophenone

(starting material 12) and 4-ethyloxycarbonyldimethylmethyloxybenzaldehyde
(starting material 9) according to general method 2 described earlier.

Purification was by éhromatography on silica gel (elution:
dichloromethane/methanol 95:5) followed by preparative HPLC (reverse phase

RP18, Licrospher 12 pm, elution : water/methanolfrifluoroacetic acid :
22/78/0.1),
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22/78/0.1). 1H NVR DMSO S ppm: 1.46 (s, 6H), 2.54 (s,
3H, 7.33 (d, J =8.61 Hz, 2H), 7.59 (d, J = 8.10 Hz,
2H), 7.73 (d, J = 15.66 Hz, , 7.85 (d, J = 8.10 Hz,
2H), 7.92 (d, 10 J = 15.66 Hz, 1H), 8.13 (d , 8.10

Hz, 2H), 12.85 (s, 1H) MS (Maldi-Tof) : 373.1 (Mt1l) 15
Conpound 25: 1- 2-hydroxy-4-bronmaphenyl |

-343,.S: qj - 4- car boxydi | et hy| henyl |
pr OD-I% Mgﬁ%{’ﬁbg%{nﬁzﬁ g% th ug%%vés:?é %t&e@gé, 3 &8.94 Hz, 2H),
400, 4= Huomp, éiaxj,gz{egg_ gryac E%/?q%eqpﬁ 7. 3077t @1 598,00 (d, T = 8.4

material 11) an
Rz, ¥ o}d2hfhdHy| di met hyl oxybenzal dehyde (starting

WA Tal); FFEZ0R uas By chr omat ography on si 1) ca

gel (elution : dichl oro&#ﬂﬁé@t:hanol 95:5)
followed by preparative reverse phase 25 RP18,

Li crospher 12 pdrl4edanboxydimethylmethvloxyphenyl}

wat er / met hanol / tr} ' ' [78/0.1). 1H
NVR DVBO 6 ppm : =F , prop on , 7.20
(dd, J = 2.16, J = 8.55 Hz, 1H), cd, J = 1.59

Hz, 1H), 7.60 (s, 2H}.7.73 (d,
7.86 (d, J 15.51 g, '
12.70 (s, 1H), 13.30 (
(M1) 5

:
.51 Hz, 1H),
“J-= 8.58 Hz, 1H),
(ES-MS) : 432.9

This compound was synthesized from 4-ethyloxycarbonyl
dimethylmethyloxyacetophenone (starting material 9) and 4-chiorobenzaldehyde
according to general method 3 described earlier.

Purification was by chromatography on silica gel (elution :
dichloromethane/methanol 95:5) followed by preparative HPLC (reverse phase
RP18, Licrospher 12 um, elution : water/methanolitrifluoroacetic acid :
22/78/0.1).

IH NMR DMSO & ppm : 1.72 (s, 6H), 6.97 (d, J = 8.61 Hz, 2H ), 7.39 (d, J =
8.25 Hz, 2H), 7.50 (d, J = 15.72 Hz, 1H), 7.57 (d, J = 8.61 Hz, 2H), 7.77 (d, J = 15.72
Hz, 1H), 7.9 (d, J = 8.61 Hz, 2H), 13.30 (s, 1H) |

MS (Maldi-Tof) : 345.1(M+1)

Compound 24 :
1-J4-carboxvdimethylmethvlthiophenyl

-3-[4-methylthiophenvl]prop-2-en-1-one :
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Compound 26: 1- 4-carboxydi net hyl met hyl oxyphenyl - 3-
4- met hyl t hi ophenyl prop -2-en-l1-one : 0 HO S This
conpound was synt hesi zed frorid4' -

et hyl oxycar bonyl di net hyl met hyl oxyacet ophenone
(starting material 9) and 4- nethylthiobenzal dehyde
according to general nmet hod 2 described earlier. 10

| el
Col utih | hBRnd e HPRakef "o T ofresdapgarbony
dhlhemmbthyﬁhﬁab&o(dh%h@hée PlaaRingRP1 fnatelisl Ospmr 1and  4-

ion : water/methanol/trifluoroacetic acid

rgé't}hvw:ebngalmmaa ewBdNg toganeral method 3 dastribez sarlier.

s a0 PR Slas” By Sbolifraishpy 89" 385" fef; (etuion:

h 5 i
dicHi@rorzet ﬁlhé/me'thﬁﬂol(% )folib\ﬂéd (5?\'/3 %[ﬁar_llgg%z I-ﬁ%é% (gé(iberssa phase

1H)
F?%%o&r\%r%gp‘efl 1?4 Hﬂt h alitign, hewaterlmetl@ngl!mﬂwmaqetw acid :
2078 /8rhbut yl oxycar bonyl di met hyl met hyl oxyphenyl prop
- 2- %’g 1I)- one : This conpound was synthesized from

1- [ 41HENMR DINISO6epyin]:-1344 &, BHYJ 2764 : @{BSH ¥33 d,J= 8%1 Hz, 2H),
h I nt er medi at e conpo

T s L B 0 TP i SISO B EDa0 S gt 48 T 20, 7.92 (4,

J%@G@Hz”ﬂg)m%gddgﬁﬁrﬂi’aﬂneﬁéﬂg, gpo Purification
hrofmat o e

was raphy old“srli‘ca (elution :
cycl die@daidi-FoHy 373 dqMel)e 8/2). 72

Compound 25 :
1-[2-hydroxy-4-bromophenyl]
=3-13.5-dimethyl-4-carboxydimethylmethyloxyphenylprop-2-en-1-one

This compound was synthesized from 4'-bromo-2’-hydroxyacetophenone
(starting material 11) and 3,5-dimethyl-4-
ethyloxycarbonyldimethyloxybenzaldehyde (starting material 6) according to
general method 2 described earlier.

Purification was by chromatography on silica gel (elution :
dichloromethane/methanol 95:5) followed by preparative HPLC (reverse phase
RP18, Licrospher 12 pm, elution : water/methanolitriflucroacetic acid :
22/78/0.1).

1H NMR DMSO & ppm : 1.39 (s, 6H) , 2.22 (s, 6H) , 7.20. (dd, J=2.16, J = 8.55
Hz, 1H), 7.25 (d, ] = 1.59 Hz, 1H), 7.60 (s, 2H), 7.73 (d, J = 15.51 Hz, 1H), 7.86 (d, J =
15.51 Hz, 1H), 8.16 (d, J = 8.58 Hz, 1H), 12.70 (s, 1H), 13.30 (s, 1H)




Compound 28: 1-[4-nethyl thiophenyll-3-[3,5
;dimethyl-4 5 iso ro | ox carbon | dinethyl net hyl oxyphen
1ro -2-en-1-one : This conpdidnd was synthesized from
1--[4-net hyl t hi ophenyl]-3-[3, 5-

di met hyl - 4- hydr oxyphenyl ] prop- 2-en-1-one (internedi ate
conpound 2) and isopropyl bronoi sobutyrate according

tog cribed earlier. 10 Purification
E\{;géﬁégﬁt%ggpﬂh\g%in silica gel (elution :

cycl ohexane/ et hyl acetate 9/1). 1H NVR DVSO 8 ppm :

1.25 (d, J = 6.18 Hz, 6H), 1.39 (s, 6H), 2.18 (s,

6H), 2.57 (s, 3H), 499M6 18 Hz, 1H), 7.40

(d, J = 8.28 Hzy .

(s,2H),7.62(d, J=
5 J=8.28 15 Hz,

427.1 (ML) Corrpoun :

- 3-[3, 5-di net hyl - 4- q;arboxydl met hyl.#f

-2-en-1-one 20 OH TﬂLﬁ/@
1-[ 4- met hyl t hi oph&@yl

dlnEthyI 4-t ert butyl oXycarhonyl di met hyl net hyl oxyphenyl
] prop- 2-en-1-one 25 (conpound 28) according to genera

met hod 5 descri bed earlier. 7§’Pur|f|cat|on was by :
TS 0B 08, Sl s o i -
eihyiwxcgrbcswjdm@tinﬂnn(&tlayl@@acem;ﬂmnone &thrting. mhtérihl 9) and 4-
ikt Rihaerldeiadrapy gbnar shpg 2 desciibed eatiier
10 Purification was by chromatography on silica gel (elution:
dichloromethane/methanol 95:5) followed by preparative HPLC {reverse phase
RP18, Licrospher 12 pm, elution : water/methanolftrifluoroacetic acid :
22(7810.1).
1H NMR DMSO & ppm : 1.60 (s, 6H), 2.53 (s, 3H), 6.93 (d, J = 9.00 Hz, 2H),
15 7.32(d, J = 8.49 Hz, 2H), 7.68 (d, J = 15.51 Hz, 1H), 7.82 (d, J = 8.52 Hz, 2H), 7.89 (d, J
=15.51 Hz, 1H), 8.13 (d, 9.00 Hz, 2H), 13.30 (s, 1H)
MS (Maldi-Tof) : 355.0(M+1)

hytoxvphenyl | prop
gynt hesi zed from

Compound 27:
1-[4-methylthiophenvl]-3-[3.5-dimethvi-4-
20 tertbutyloxycarbonyldimethyimethyloxyphenyllprop-2-en-1-one :

oA

T
This compound was synthesized from 1-{4-methylthiophenyl]-3-[3,5-dimethyl-4-
hydroxyphenyl]prop-2-en-1-one  (intermediate compound 2) and tertbutyl

bromoisobutyrate according to general method 4 described earlier.

25 Purification was by chromatography on silica gel (elution : cyclohexane/ethyl
acetate 8/2).




5J =8.55 Hz, 2H), 12.97 (s, 1H) Ms (ES-Mb).
383.3(M1) 10 Conpound 30: 1- 2-netho hen | -3- 3
5-di meth. 1- 4- 72

tertbutyl oxycar bonyl di net hyl net hyl oxyphenyl |
prop-2-en-1-one : This conpound was synthesized from
1-[2- met hoxyphenyl | -3-[3,5- 15

di met hy- 1- 4- hydr oxyphenyl ] pr op- 2- en- 1- one

(i.ntermedi ate conpound 3) and tertbutyl

br onoi sobutyrate according to general nethod 4
described earlier. Purification was by chronmat ography
on silica gel (elution Q%ﬁem&ane/ ethyl acetate
9:1). 20 Conpoyng, 31

- 3-13, 5-di rreth :

Fevphenyl | prop
by v Bp 2661 ke

dlnethyl t hyl oxyphenyl
] prop- 2-en-1-one J ’ AE\Z to general
met hod 5 descri be ] ation vvas by
chreomat ogr aphy on ‘ ution :

di chl or onet hane/ net hgpal_ 98/ 2). 1H NWR DI\/SO S ppm:
1.38 (s, 6H), 2.19 (s, 6H), 3.93 (s, 3H), 7.05 (m
IH) 7.20 (d; J =8.31 ™z, 1H), 7.25 (d, J = 15.5 Hz,

. 1his’] é‘qudncr y}@ 5{7@13-.9% 1,?_50?15?1giggn%@nqiéfﬁénys]-s-[s,s-

dlmethy!-4 hydroxyphenyl]prop-2-en-1-one (intermediate compound 2} and
isopropyl bromoisobutyrate according to general method 4 described earlier.

(conpound
earlier.

10 Purification was by chromatography on silica gel (elution:
| cyciohexane/ethyl acetate 9/1).
1H NMR DMSO § ppm: 1.25 (d, J = 6.18 Hz, 6H), 1.39 (s, 6H), 2.18 (s,
6H), 2.57 (s, 3H), 4.99 (sept, J = 6.18 Hz, 1H), 7.40 (d, J = 8.28 Hz, 2H), 7.58
(s, 2H), 7.62 (d, 3 = 15.5 Hz, 1H), 7.82 (d, J = 15.5 Hz, 1H), 8.10 (d, J = 8.28
15 Hz, 2H), 12.97 (s, 1H)
MS (Maldi-Tof) : 427.1 (M+1)
Compound 29 :
1-[4-methylthiophenyl
=3-[3,5-dimethyl-4-carboxydimethyimethyloxyphenyllprop-2-en-1-one :

20

OH

This compound was synthesized from 1-[4-methyithiophenyl]-3-[3,5-
dimethyi-4-tertbutyloxycarbonyldimethylmethyloxyphenyllprop-2-en-1-one
25 (compound 28) according to general method 5 described earlier.
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M5 (ES-M5) @ 367.1(M 1) 10 Conpound 32 :

1- 14- hexyl oxyphenyl| -3- 3 5-dineth 1-4-tertbu | ox
carbon Idinmeth Imeth to hen 73ro -2-en-1- one 15 This
conmpound was synt hesi zed from

1-[ 4- hexyl oxyphenyl ] -3-[ 3, 5-

dinethyl 4- hydr oxyphenyl ] prop- 2-en-1-one (i nternedi ate

4) and te tbut | br.onpi sobut rat acco din
to ggj‘fé'flg?ﬁ%t NP 4 éfes?ﬁ/ %@H?Wer Eatl g?,lutlon
dieloreynethaneihemiaABNYs/2). Si I ica gel (el utl on :
cycl ohexane/ et hyl acetate 95/5). Conpound 33: 1- 4-he

to héH NMRs DMSOP ppm : 1.39 (s, 6H), 2.22 (s, 6H), 2.57 (s, 3H), 7. 40 @ 7=

e )L 8 A R o g PO G 1€ T 510

S48 Borompayoheah 33,5
di met hé tert butyl oxycar bonyl di met hyl net hyl oxyphenyl
] pr oM (- MSbn@:i@(Mréound 32) according to general
met hod 5 described earlier. 5 Purification was by
recrystallization in nethanol. 1H NMR DVMSO S ppm :
0.88 (t, J =6.33 Hz, 3H, 1.30 (m 4H), 1.39 (s, 6H),
1.44 (m 2H), 1.73 (m 2H), 2.22 (s, 6H), 4.06 (t, J =
6.30 Hz, 2H), 7.06 (d, Lompouni 30: 2H) 7.56 (s,
2H), 7.58 (d, Lo P ) 155I—|z
1H), 8.13 (d, C iz, 2r)

437. 2(théthutylo carbon ldimeth lmeth loxyphenyl]pro -2-en—1-one

This compound was synthesized from 1-[2-methoxyphenyl]-3-[3,5-
dimethy-l-4-hydroxyphenyllprop-2-en-1-one (intermediate compound 3) and
tertbutyl bromoisobutyrate according to general method 4 described earlier.

Purification was by chromatography on éifica gel (elution :
cyclohexane/ethyl acetate 9:1).

Compound 31 :

1-[2-methexyphenyl]
3.5-dimethyl-4-carboxydimethylmethyloxyphenvi

-2-en-1-one :
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15 Conpound 34: 2- 3 5-dineth 1-4-tertbu | ox carbon

i di met hyl net hyl oxyphen 1 -7-ehl oro- 4H 1-benzo
an-4-one : This conmpound was 7dynt hesi zed from

2- (3, 5-di net hyl - 4- hydr oxyphenyl ) -

7-chl oro- 4H 1- benzopyr an- 4-one (i nternedi ate conpound
6) and tertbutyl bronoi sobutyrate according to

e D915 BoMBOLER; G h?xrﬂeeggpbiﬁf orf XetdreltioxypRonyI}-3-{3.5-
ditheth 1 IGILE ERUNPEEy - -

2- é3 ygmgléggthhyl g Etl(r;/]dl net hyI met h{/‘legwp gny?? i on
(‘FQTHBOMW ﬁ%@ﬁﬁ@fﬁmﬁ&gﬁnﬁﬁél mettaid Hdestiibedeaiound vvas

f ‘\ém ﬁkﬁgﬁy@%géﬁ '{hg?'ﬁ@?é’é}?hgyﬁﬁ %'J&%%n&ﬁ"j“% ‘chl or o-

dinldaron’thanefmﬁhaﬁal@B?Z) (conpound 34) according to
general nethod 5 described earlier. 5 Purification was

by prBONMR DMSOH R ¢ 438 (5c6h 219 @PEH), 3.9%(03HNER05 (m, 1H),

th ce Ci
015 4 SR BT 5 T 1.0 426 R %éf%gl?@ 739
ZHBi)74t7(cD2=(32mz HH), 7755611,(13%), 1%9133(s811}ij%5HzHZ 1= 1.75
8. oeM%t?ES\rMsg)ﬁsﬁilﬂékP) 1H) 1o(|vs ( Mal di - Tof ) V.
387.1(M+1) 15 Conpound 36:
j J.2- met hyl oxy- 4- chl or aohenyl |

Compound 32 :

1-J4-hexvioxvphenyl
=3-[3,5-dimethyl-4-tertbutyloxycarbonvldimethylmethyloxyphenyl]prop-2-en-1-

one :

This compound was synthesized from 1-[4-hexyloxyphenyl]-3-[3,5-
dimethyl-4-hydroxyphenyiJprop-2-en-1-one (intermediate compound 4) and
tertbutyl bromoiscbutyrate according to general method 4 described earlier.

Purification was by chromatography on silica gel (elution :
cyclohexane/ethyl acetate 95/5).

Compound 33 ;
1-[4-hexyloxyphenyl]

=3 3.5-dimetllvl-4-carboxxdimethzlmethylomhen)zl]prop—Z-en_-I-OILe_;




-3- 3 5-dinmeth 1-4-tertbu to carbon Idineth )nmeth 1lox
hen 1 ro -2-en-t- one Cl 20 This conpound was

synt hesi zed from 1-[ 2- et hyl d®y- 4- chl or ophenyl ] - 3-

[ 3, 5-di net hyl - 4- hydr oxydi net hyl met hyl oxyphenyl ] pr op- 2-
en-1 -one (internediate conpound 7) and tertbutyl

br onoi sobutyrate according to general nethod 4
described earlier. 77 Purification was by o

chromat ography on silica gel (elution

cycl ohexanel ethyl acetate 9:1). Y gﬁégﬁmﬂf 2-meth
| ox -4-ehloro.hen 1 <3- 53

4- car boxydi met hyl n&t h
Thi s conmpound was syntheS| :
1-[ 2- met hoxy- 4- chl or ophenyl ]-3% 10 [3, 5-d

i met hyl - 4- tertbutyloxycarbonyl8|nethylnethyloxyphenyl]

prop ORRUN 0 g _ _
met h(-)rg i%nS %%@E??%%d ear | issgﬁﬁé%g%f F’?Hgg [ gn[g §E x%henyl] 33,5
dctlﬁEmﬁﬂﬂgﬂblﬂiuwxwmrbohywngmylr(‘lelhyioxgphenyl]prop-2-en 1-one

0GR T2 REOSAIE B3N ersmatngl' s ISR R o

5 Iflz 1Bufifi Qﬁzdﬂzw?é by réc@étéﬁzanbl‘i’)sri I_nI)Yetﬁﬁn&Id (é = \%5 525 .
o, TFNMR MG 5 rowy ; 03848 1,633 Hzy 33 1680 (ca, 480, N9 (5, GH),

1§4§S(m5'¥h), 1986028, Y2078, 68), 4.06 (1, T = 6.30 Hz, 2H), 7.06 (4, ] = 8.61 Hz,
2H), 7.56 (s, 2H), 7.58 (d, T = 15.5 Hz, 11D, 762 4, = 15.5 Hiz, 1H), 8.13 @ T =661
Hz, 2H)

10 MS (ES-MS) : 437.2(M-1)

Compound 34 :
2-(3.5-dimethvl-4-tertbutvloxycarbonvldimeth Imethyloxyphenvl)-7-chloro-

15 4H-1-benzopyran-4-one :

This compound was synthesized from 2-(3,5-dimethyl-4-hydroxyphenyl)-
7-chloro-4H-1-benzopyran-4-one (intermediate compound 6) and tertbutyl
bromoisobutyrate according to general method 4 described earlier.

20 Purification was by precipitation in the solvent mixture dichloromethane/heptane.

Compound 35 :

2-(3.5-dimethyl-4-carboxydimethylmethyloxyphenyl)-7-chloro-4H-1-
bhenzopyran-4-one '
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Conpound 38: 144- hept vl phenyl |
-343,5-dinethyl-4-tertbuty|oﬁycarbonvldlnethyhnethylox
yphenyl | nrop-2-en-1 one 78 TH®s conpound was

synt hesi zed from 1-[ 4- heptyl phenyl ]-3-[3, 5-di net hyl -
hydr oxyphenyl ] prop-2-en-1-one (internedi ate conpound
9) and tertbutyl bronoi sobutyrate according to
general nethod 4 described earlier. Purification was
by chromat ography on silica gel (

lutio
‘ bb'églﬁdﬂ'sg:

cycl ohexane/ ethyl 5 acetate 9/ B
144- hept yl phenyl | a
-3-13. 5-di nethyl -4-carb :
-2-en-1-one : 10 OH Thi oqpound was synt hesi zed from

1-[ 4- heptyl phenyl ] -3-[ 3, 5-dilpet hyl - 4-

tertbutyl oxycar bonyl di net hylchet hyl oxyphenyl ] pr op- 2-en-

1 - onghisoneewishu) aihs te s?hﬂie\étzehf Omﬁ'o?ﬁbUtQ’I(gﬁf'ed,methy!_4_

according to general nethod described earlir

terthutyloxyearbanidimethytnetbiioxyphemi)y7-ohicso14H-d4 -erizopyran-4-one

(SOl 3 o8BI B BRSO BB Blgcilicd oaliel V™ 01
1. 60 Punficatiir) wa§ b&%)r(eparﬁh% Hﬂ.@}re(vbrse?bhasb RP71(84 Lié?'éspher

S

1?5'"13@ql|'1r?n rwef/meﬁpw tﬂﬂumce’@c apid ﬁ2/7819 7 (d, J
1- [4 RS onop]éig?hsﬁ PPt .(l?%féggil%tz e, Hoo 8RB P56 s, 1 -

8.71 Hz, ¥ = 1.75 Hz, 1H), 7.85 (s, 2H), 8.03 (d, T = 1.75 Hz, 1H), 8.06 (d, ] =8.71 Hz,
1H)

MS (Maldi-Tof) : 387.1(M+1)

Compound 36:
1-[2-methyloxy-4-chlorophenyl]
=3-13.5-dimethyl-4-tertbutyloxvearbonyldimethylmethvloxyphenyllprop-2-en-1-

one .

This compound was synthesized from 1-{2-methyloxy-4-chlorophenyl]-3-
[3,5-dimethyl-4-hydroxydimethyimethyloxyphenyllprop-2-en-1-one (intermediate
compound 7) and tertbutyl bromoisobutyrate accordmg to general method 4
described earlier.
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tertbutyl oxycar bonyl di net hyl net hyl oxyphenyl |
prop-2-en-1-one 25 79 This cogpound was synt hesi zed
from 1-[ 4- br onophenyl | - 3-[ 3, 37di net hyl - 4-

hydr oxyphenyl ] prop- 2-en-1-one (i nternmedi ate conpound
8) and tertbutyl bronoi sobutyrate according to
general nethod 4 described earlier. Purification was

by c aphy. op silica gel | ution_ .. .

cycl %@@hﬁaét HKHVS EXetcg‘{%mgﬁﬁragﬁp&"ndS'ﬂ‘ia gel  (elution
ohehaneRiiye avdthta ot 3, 5- di met hy" | 4- car boxy

c}Jlficmsthyl meth to hen Iﬂro -2-en-1-one : 10 OH This

compound was synt hesi zed from

1-[4-bronmophenyl ] -3-[ 3, 5-di net hyl - 4-

tertbutyl oxycar bonyl di net hyl et hyl oxyphenyl ] pr op- 2- en-

1-one (conpound 40) acaDésipognd 37general nethod 5

‘described earlier. 15 Purification was b
chr omat ogr aphy on b@:ﬂ&l@éﬂ:@%ﬂﬂhﬂiﬂ{
AT ARRQGimetiiy}

,8.00 (d, J = 8.19
Hz, 1H), 13.01 (s, 1H M (ESAB) .a .2 (M1) 20
Conpound 42: 1- [2-hydrox - 3F3, %" di net hvl - 4-

i sopr opyl oxycar bon§ I&

1-one : O
- This compound was synthesized from 1-[2-methoxy-4-chlorophenyl]-3-
[3,5-dimethyl-4-tertbutyloxycarbonyldimethyimethyloxyphenyi]prop-2-en-1-one
(compound 36) according to general method 5 described earlier.

Purification was by chromatography on silica gel (elution :
dichloromethane/methanoi 98:2)

1H NMR DMSO 3 ppm : 1.38 (s, 6H), 2.19 (s, 6H), 3.89 (s, 3H), 7.12 (dd, T =
7.98 Hz, J=1.71 Hz, 1H), 7.23 (d, ] = 15.56 Hz, 1H), 7.29 (s, ] = 1.71 Hz, 1H), 7.38 (,
J=15.7 Hz, 1H), 7.41 (s, 2H), 7.48 (d, ] = 7.98 Hz, 1H)

MS (ES-SM) : 401.2(M-1)

Compound 38 :
1-]4-heptylphenyl

=3-13.5-dimethyl-4-tertbutyloxvcarbonyldimethylmethvloxyphenyl]prop-2-en-1-

onc :
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25 80 1-[2- hydroxyphenyl] 3

-[ 4- carboxydlnethylnethyloxyphenyl]prop 2-en-1 -one
(conpound 4; 1 eq) was dissolf®ed i n dichl oronet hane.
Di chl oronet hyl met hyl ether (3 eq) was added and the
m xture was kept under reflux for 8 hours. The sol vent
and excess reagent were elimnated by vacuum

evap i evapor t| on Lesi was ., fak in

opﬁg]%ar‘f g&‘p@ gﬁfe‘ﬁsﬁ §¥n t &omy ﬁalaf‘rpiﬂa € ﬁggﬁtéos'dmethyl'd"
Hy&ﬂjﬁt?pl@hyﬂpro@mieﬁ—m%nel S OfiteR@ddMte Wagothpeihde! 19¥ Nahgd  tertbutyl
by vacuum evaporation. Purification was b

bEdmeisehusypigRAssordmedp rrcialqusthods desceihed ear, gblljene/ et hyI

acet @&lﬁggatf’@n Was %}ﬁ&%&g&@ﬂ?‘m 16t bt &ehit&)nHZc oqgﬁxane/eﬂlyl.

a6et8|69(]d J 865Hz 2H), 6.95 (m 1H) 7.02 (dd, J =
8.65 Hz, J =1.53 Hz, | H, 7.48 (m | H, 7.54 (d, J
= 15.25 Hz, 1H), 7.57 (d, J = 8.65 Hz, 2H), 7.87 (d, J

= 15.25 Hz, 1 H), 7938%!—&, 1 H, 12.94
(si gnal exchangeabl e D2 Mal di - Tof)
369. 1(I\/Hr1) 15 EXAI\/PLE A-l4Ehepitviphenyll of PPAR activation

%

above exanpl es. 20 NucI ear receptors of the PPAR
subfam |y which are activated by two major classes of
pharmaceuticals - fibrates and glit zones fwi dely used

m as and
id and

in the clinic for the treatnent
di abetes - play an |nportant roIe
gl ucose honeostdsi™s perinmental data
show that the inventive Bou ds activate PPARa and
PPARy in vitro. 25 PPAR actlvajion was tested in vitro
in RK13 fibroblast cell |ines ®y neasuring

This compound was synthesized from 1-[4-heptylphehyl]-3-[3,5-dimethyl-4-
tertbutyloxycarbonyldimethylmethyloxyphenyllprop-2-en-1-one  (compound 38) and

tertbutyl bromoisobutyrate according to general method 4 described earlire.

Purification =~ was by  chromatography on silica gel (elution:
dichloromethane/methanol 98/2)

1H NMR DMSO 8 ppm : 0.85 (m, 3H), 1.30-1.24 (m, 8H), 1.39 (s, 6H), 1.60 (m,
2H), 2.22 (s, 6H), 2.67 (t, 2H, ] = 7.4 Hz), 7.37 (d, ] = 8.04 Hz, 2H), 7.57 (s, 2H), 7.62
(d,J=15.66 Hz, 1H), 7.82 (d, ] = 15.69 Hz, 1H), 8.07 (d, J = 8.07 Hz, 2H)

MS (ES-MS) : 435.3(M-1)

Compound 40 :
1-][4-bromophenvl]-3-f3.5-dimethvyl-4-

tertbutyloxvcarbonyldimethvlmethvlo henvl]lpro -2-en—1-ohe:

oA

©
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the transcriptional activity of chineras conposed of
the DNA bi ndi ng domain of the yeast gal4

transcription factor and the78i gand bi ndi ng domai n of
the different PPARs. These latter results were then

confirmed in cell lines according to the 30 follow ng
pr ot ocol s : 81 The exanple is given for RKL3 cel I s a.
Cult prot ogvés RKl eII re_from EC‘ACC
)cogi,pa A, lﬂ4ﬁaéglingﬁheny 13203 Gimethyl-4-

ﬁﬂ;& -Eﬁll]éﬁe%( K§ L ¢ ﬁm&l 100anh’/ Mitertbutyl

pen|C|II|n bco, Paisley, U
branvisehutyatesicegrdingiep gefféral method 4 describetd elarll\ms c h an g e d

ever ays .S were Kk at..37C in.a.hum

obos SofiB R s B R iRloBrabBP ion ik, et fetipRy yeloex anelcthyl
apetaewids used for transfection The plasm ds pGTkpG.3,

pPRL- CW, pGal 4- hPPARa, pGaI 4- hPPARy and pQGal 4-4 have

been described by Raspe _qmnsmrLéLar (1999). The

pGal 4- nPPARa r cts wer e
obt ai ned byc‘iﬁuﬂ)g NRERLE ! Ay

PCR-anpl i fi ed Mﬂgmnmﬂ%g%%%ﬂw@e .t he DEF
15 domai ns of the hunman PPARa an ARy nucl ear
receptors. c. Transfection RK13 cells were seeded in
24-wel |l culture dishes at 5x104 cells/well and

transfected for 2 hours with the reporter pl asm d

pG5TkpGL3 (50 ng/well), the 20|expre |on vectors

pGal 4- ~, pGal 4- ntPPARa, pGal 4- hRPAR | 4- hPPARy
(100 nglwell) and the transf P i ency control
vector pRL-CW (1 ding to the

previously descri bed (Raspe, Madsen et al.
1999), then incubated”folf 36 hours with the test
conpounds. At the end of 0he experinent, the cells

- wer e sed (G bco, Pal sl ey, and | uci f erase
act i JHQ OuRc ayagi eSl%ed 1@ 1-[4-bromophenyl]-3-[3,5-dimethyl-4-

tertbutyloxycarbonyldimethylmethyloxyphenyl]prop-2-en-1-one (compound 40)
according to general method 5 described earlier.
Purification was by chromatography on silica gel (elution : dichloromethane/methanol
98:2)

IH NMR DMSO & ppm : 1.39 (s, 6H), 2.22 (s, 6H), 7.58 (s, 2H),7.65(d,J=
15.39 Hz, 1H), 7.84-7.77 (m, 3H), 8.09 (d, J = 8.19 Hz, 1H), 13.01 (s, 1H)

MS (ES-MS) : 417.2 (M-1) |

Compound 42 :
1-]2-hydroxyphenyl]-3-[3,5-dimethyl-4-

isopropviloxvearbonvldimethyvlmethyloxyvphenvllprop-2-en-1-one :

%{
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25 with a Dual -LuciferaseTM Reporter Assay SystemKkit

“(Pronega, Mdison, W, USA) according to the
supplier's instructions as p®&viously descri bed
(Raspe, Madsen et al. 1999). The inventors
denonstrate an increase in |luciferase activity in
cells treated with the inventive conpounds and

RS T ebgReuetvlmal ToRafenieon e e

(CaSotind g 1CEPRMN@SSAVE inddibhI¥ARiSne! DRBAREm ﬂig&%th)z ether (3
results are exenplified in figures 2-1, 2-2, 5- . 2-4,
eq) gvas added\and the mixivre wee kepthendepa¢fiuxatori 8 Avus. The solvent and

e%&? ‘ii@tgbﬁgw%rf él%%géf'g\ﬁ%z%%ﬂgr%u&géorg%f’ gﬁé eg"gpogriitg%llffgidue was
t&ken @8.in 35opré@Binok 150 TGP stifte@THON3 KRIIP AB trbéth Cteftfperature and the
.increase in luciferase activity in cells treated wth

139REPRAAQLSHS; then eluninaied by vasenm evaperasioned with the
el . ARATE PEIROTR Mth
Dot i SPHEEARY, PALe bbpmaRistaphy M FidOA Plutit] | RIGRRy acetate

TaPtivators of PPARy. 10 The results are exenplified in
figur - ich_illustrates the PPARy activator
pr opéﬁtﬁ@{ égqih@éﬂ‘?’i Ve2 el 5108 Hey %Bﬁ-@‘—hﬁi, 531), 618 (sept, J =
t1pf gt [F2)V2 ' b | rae _ _
e PG, [eb B0, 1. s AT B Al d 5 By =153
Hys bH), 64 & (mo,nH )& riidf (ds1 st i5@ssHR 1 Hh 7.6 (& Je=8assc, MH)ang7 (d, J

_ 0 ti S .pat hol ogi es_ are
AL, LIRS S e, 13022 0L fridea] enenamesablediond
uncomy QadTé I:I369_rlgl/fi+flrrati on (smooth nuscle cells

in the case of atheroscl erosis and epi der nal
keratinocytes in psoriasis). These two pathol ogies
have in common the expression of inflamatory

cytoki nes, nmediated by a transcription factor of the
inflammat ory response NF-kB, AP-1 and NFAT (Konuves,
EXAMBLEE : BvaluRidh of\PPAR BEtiehtion ievitdb- 2000) . By
down-regul ati ng 20 the NF-KkB and AP-I signalling

pat hway, PPARy inhibits the expression of genes

The inventive compounds which were tested are the compounds whose
preparation is described in the above examples.

Nuclear receptors of the PPAR subfamily which are activated by two major
classes of pharmaceuticals — fibrates and glitazones, widely used in the clinic for
the treatment of dyslipidemias and diabetes — play an important role in lipid and
glucose homeostasis. The following experimental data show that the inventive

compounds activate PPARa and PPARYy in vitro.

PPAR activation was tested in vifro in RK13 fibroblast cell lines by measuring

‘the transcriptional activity of chimeras composed of the DNA binding domain of

the yeast gai4 transcription factor and the ligand binding domain of the different
PPARs. These latter results were then confirmed in cell lines according to the
following protocols :
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involved in the inflamuatory response such as the
genes coding for interleukin- 6, cyclooxygenase-2 and
endothelin-1 and therefore i @dedes the nobilization of
nonocytes and spunous cells to the atheromatous
| esions. 25 EXEMPLE 3: Evaluation of the effects on
livid netabolismin vivo The inventive conpounds which
re tested are the conpounds whose preparation is
1%@5%’@"&%'8 I$ gMendorfiie @lignpl es. 83 Fibrates, widely
used in the clinic for the treatnment of dyslipidem as
underlying the devel opnent of atherosclerosis, one of
the | eadi ng causes of norbidity and nortality in the
a ndu§ultuse praddcaler | d, are potent activators of the
PPARa nucl ear receptor, which regul ates the
RKAS eslis everoffrganESACT ¢Purtdni Dowhp UK)t drith siepe tgrbwn in DMEM

. SOBPIRHIRCH TG 100 RVAD Fotal Calfcperaiidla SHiml penicilin
(Gi¥eB, F%T’Je&,i t@ﬁ@ deidT2 M L@u@ﬁﬁiﬁ&s( f@&g@&g UK), The culture

treat ment PPARa activators therefdre
mpsiumawas ichaoyed evaty twp dbys.eiGelisfweredkenttatran®°Cainda humidified

b/ rides. 10.The foll ow ng protocols were
95&%%%4@ %@?&ﬁ@@r%te a decrease in circul ating
triglyceride and cholesterol levels as well as the

interest of the inventive conpounds in a context of
preventing. and/or treating cardiovascul ar di seases. a)
b’l’reaﬁﬁ&ﬁ'ﬁ'i’tﬂ?n ahplasmids usedhtpriransteatioansgeni ¢ nice were
kept on a 12-hour light/dark cycle at a constant
Thenplasmids epGETRPGLIC pRE-CGMVa fGaldiPRARY] eGakdrhPPARY and
[ ivided into groups of

Pl 55 ettc deadienby BasP e i aceh al. 0a989). The pGal-
niEPARG 4, BCHLAPIARY, oo i ERTBRMINGY Y Flanpa o the
pBwi4-ht veges lof i RCBMApIict DNA frﬁ%g@ﬁfse@oﬂﬁﬁéndiﬁg% ﬁwde DEF

day for 7 or 8 20 days. Aninals d access to food an
domains efdtheimrnamPPARe Bad &RARY nublear receptors.

C. Transfection

RK13 cells were seeded in 24-well culture dishes at 5x10* celisfwell and
transfected for 2 hours with the reporter plasmid pG5TkpGL3 (50 ng/well), the
expression vectors pGal4-¢, pGal4-mPPARa, pGald-hPPARq, pGald-hPPARy
(100 ng/well) and the transfection efficiency control vector pRL-CMV (1 ng/well)
according to the previously described protocol (Raspe, Madsen et al. 1999), then
incubated for 36 hours with the test compounds. At the end of the experiment,
the cells were lysed (Gibco, Paisiey, UK) and luciferase activity was determined
with a Dual-Luciferase™ Reporter Assay System kit (Promega, Madison, WI,
USA) according to the supplier's instructions as previously described (Raspe,
Madsen et al. 1999).

The inventors demonstrate an increase in luciferase activity in cells treated with

the inventive compounds and transfected with the pGal4-hPPARG, plasmid. Said
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experinment the animals were wei ghed and sacrificed
under anesthesia. Blood was collected on EDTA. Pl asma
was prepared by centrifugati &% at 3000 rpmfor 20
m nutes. Liver sanples were taken and stored frozen in

- liquid nitrogen for subsequent analysis. 25 b)

Measur enment of serum i pids and apoli poprot ei ns Serum

Jhpid comc 1,0 (.t ot.al. chol and fre
DA SRR B5uh i iofRE ok bl “Bamgouncs ao
attivators bEPPAR@ col orinetric assay (Boehri nger,
Mannhei m Germany) according to the supplier's

T oS A0 ST R TR B 20073 Bt 3 A which ustrate

apol 1 popr ot el ns
tbeﬁﬁmalaptlvdbmpm;hmdeé BammVe@bmpbuddlsFB d, 598 94Q4 12, 13,

1 99, Asset Cet a 34,
ég’) 19 goé‘g G223 24, 3562%?&&11:3ge@7435f41gures 3.1,
3-2, 3-3, 3-4, 3-5, 3-6, 3-7, 3-8, 3-9, 3- 10, 3-11 et
-ﬁlel'ZIVﬁNOéﬁ demcmtrraé@ antiner ea&eumluoyfecﬁse aotemtylm eells treated with

8 BRRES chrockiunend Fandot willdd pEAEEEPIR ARRsmic. said

mwaioﬁobatla@tfémgm hé ﬁ‘Rﬁ*@dt@Er‘tﬁapﬁhéxiﬁ\éﬁhbé’”cc‘lﬂ'lb@uﬁds are

m xt ure of uani di ne thiocyanate/acid
astivaters ehPBARyor m according to the previously
descri bed protocol (Raspe et al. J. Lipid Res. 40,

T220Eesults (are 1@&plifidels irefigare 2 NRhiks illasaaidst thedPPURy activator
antlt ive RT-PCR with a nggm%:l er Fast Start SNIA
griies o Kvepiive gompeunds Ads B Roche, Basel,

Switzerland) on a Light 10 Cycler System (Hoffrran La

Qus 1espedh 96| the Spvention dadiustrteddry fhae rteeatpent fofcdiseases like

S RUEERH 4 S BBBPSB Rk ST B vascutr anc

chRtanzious, wsbemﬁoélqphﬂ'heﬁe Wbepévtﬁ@lég@; 8 ChatadiePiRp Py chronic
Alterntlvel total RNA was analyzed by Northern B

systemie wﬂsggmg@gla ,a@pd@qo@trolled cell proliferation (smooth muscle cells in
the case of atherosclerosis and epidermal keratinocytes in psoriasis). These two

pathologies have in common the expression of inflammatory cytokines, mediated
by a transcription factor of the inflammatory response NF-kB, AP-1 and NFAT
(Komuves, Hanley et al. 2000; Neve, Fruchart et al. 2000). By down-regulating
the NF-kB and AP-1 signalling pathway, PPARg. inhibits the expression of genes
involved in the inflammatory response such as the genes coding for interleukin-
6, cyclooxygenase-2 and endothelin-1 and therefore impedes the mobilization of
monocytes and spumous cells to the atheromatous lesions.

EXEMPLE 3 : Evaluation of the effects on lipid metabolism in vivo

The inventive compounds which were tested are the “compounds whose
preparation is described in the above examples.
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the previously described protocol (Raspe et al. J.

Li pid Res. 40, 2099-2110, 15 1999). EXAWPLE 4 :

Eval uation of the ant|OX|danB3propert|es of the

i nventive 20 conpounds A particularly advantageous
aspect of the invention is illustrated by the rol e of
the intrinsic antioxidant properties of the conpounds

Fifaths, AT OSBEER e e R e el i BrsTioBlmiige andertying
thé Ge?@ﬁﬁﬁeﬁg@ﬁ'&ﬁerﬁéaﬁﬁﬁy ot fHe RAMIMY<EAMYs of mor%tdtty and

property represents an 25 effective neans of treat

mertaiity sythesindastiadized ovarld, are @Dmntcactwatdm of teel 3PARa nuclear
status aof. a cell. This illustration

reSghio e Boulakes AbB erprestn’ i aremanaived in ik ginsport
(éﬁbl%b?diefn%%dhaé’é %HOSAPU%%)I Alldsd A \'59(3flP|n$emeane transporters

patients with Al zhei ner sease, Oxi dat i ve Status e
sheliapiFAT ) andacaﬁahOHSJnl(ACO FGRE-Iranti CRITsH) Imhutrmn’sand rodents,

id dat t
tieftn b Wi SPERR D chiatb R diRicr 1650 16,7 idtranse W cipulating
lévess & SHoNKER) atiaRglvEbAgef DI onol ecul es and lead to

neuronal degeneration (Butterfield, Drake et al.
2001). NF-kB is a transcription factor known to be

A BLO S I A 3o S 3 3 0a6h s Breing

triglyssiiebandueholebteral lovsis and iwall izen tied T\fé?eﬁtardﬂeme inventive
genes of inflammtion (Butterfield, Drake et al

cgmppyndqﬂba Contd of prevasting @ndrer treating: ardiovascular diseases.
conpositions therefore have the original property of
preventing activation of the NF-kB pathway at two

ajli f f €retinelt bEarinsalsby i nhibiting its activation by

APERER desiinabrlcoRine Wets ket paRrbpurgnBask ke ot a constant
t%rﬂgﬁl‘%ﬁur\é%f%m g%dﬁﬂ&?gﬁ@%\g ag?ll?gé{@nn 'fﬁ@'ﬁﬁc@ﬁmere weighed and

t1ng against t
divided iotd grdupsaifé asimadibecletfetss thﬁt Ud’dylW@IghEﬂoﬂlﬂ%@umformiy

f di cal t I ticipate i
dﬁgwg%m@'gpge%t;&ﬁpé@qrgg‘\ggreaguslp\é%d%d i rca;'bCO)Jg)/methylc:ellulose and

administered by intragastric gavage at the indicated doses, once a day for 7 or 8

days. Animals had access to food and water ad fibitum. At the end of the
experiment the animals were weighed and sacrificed under anesthesia. Blood
was collected on EDTA. Plasma was prepared by centrifugation at 3000 rpm for
20 minutes. Liver samples were taken and stored frozen in liquid nltrogen for
subsequent analysis.

b)  Measurement of serum lipids and apolipoproteins

Serum lipid concentrations (total cholesterol and free cholesterol, triglycerides
and phospholipids) were determined by a colorimetric assay (Boehringer,
Mannheim, Germany) according to the supplier's instructions, Serum
concentrations of apolipoproteins Al, All and Clll were determined as previously
described (Raspe et al. J. Lipid Res. 40, 2099-2110, 1999, Asset G et al., Lipids,
34, 39-44, 1999).
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10 ranging fromskin erythema and winkle formation to
nore serious pathol ogies 1ike skin cancer (basal cel
and squanous cell carcinoma &4 wel |l as nel anonm).

Met abolismis what underlies the production of free
radi cal s, but environnmental factors |ike excitatory
ionizing radiation (ultraviolet) or inflamatory

Rt %aﬁeéétrr?pﬁb%mﬁg%gﬁﬁihera 158 44, B S A0 0e. 30, 5-
@g%ﬂﬁ&ﬁ?ét ﬁ@ﬂﬁfégﬁtﬁat%@éa% uiytHth{?éhﬁ?«et&ﬁnﬁ&S’ﬁH%? 17, 29, 33

I"'ance e stress Is severe,
ami“M oaltrigiiycetide and Ichdiestardsmetabialisncapacity to
2% eS| st the stress and degrade danaged
AR ¥iPi ng ageing, the capacity of cells to

T&éleRﬂﬁt W’@%d!ﬁéd%holivér%ﬁécﬁnéﬁ@'ﬁysbxﬁﬁct@ﬁ Adthi ¥ enixture of
attack is crucial, and so an increase in cells'

guapishine y thiecyanatelacisu pthenol/gblesoforoulatcoeding 260 pihevinfeviously

Frpfipd bRROLL IR AT Tipl Ko Sral 2 ERFEAR. 8B, Messenger

RNA wangesntifed by iquantitagee RTFPCROWith & Mbrﬁtcnm\ercmst Start DNA
alter the conposition of certain nolecules in

Magipr Sybs Green || dvly (Hefsradsee Rochep Based §M4'féeﬁ%nu@e06fa Light

OBt Rl TR CERAES Sielel Bl rndy Pime! batSsoqoifc for

tbé f@rtesbACO,ammeCHI landhApoi All peerenuiset ess tphebes.f derirmer pairs
The i pal nol ecul es | nerable t
lgvg?*’ ﬁﬁgﬁ- Rragin and ICYG\lQ?HB@tW%Wes‘dﬁqdrﬁ%comrd probes.

I r

A N A
thetpratieusly dbgcribeys pratdel | {Raspe elaal. dihn’am Res. ddn2098-2110,
@ééﬁri al and 30 therefore be nutagenic. A pathol ogy

as Xeroderma pi gnentosum which is due to an
absence or an alteration of DNA repair nechani sns,
predi sposes to the devel opnent of cancer of basal
kerati nocytes. 86 - Proteins, the spatial confornmation
of which can be altered. Many proteins can be
inactivated in this manner : enzynes, transporters,

i.d N
g _mventwe

compounds
A particularly advantageous aspect of the invention is illustrated by the role of

the intrinsic antioxidant properties of the compounds used in the inventive

compositions in the control of oxidative stress. This original association
between the PPARa agonist property and the antioxidant property represents an
effective means of treating pathologies related to an alteration of the redox
status of a cell. This illustration applies in particular to a pathology such as
Alzheimer's disease in which free radicals play a decisive role.

In patients with Alzheimer's disease, oxidative status is modified in brain cells.
Free radicals thus cause lipid peroxidation as well as oxidation of proteins and
nucleic acids (DNA/RNA). Said oxidations alter the biological properties of
biomolecules and lead to neuronal degeneration (Butterfield, Drake et al. 2001).

NF-kB is a transcription factor known to be sensitive to the redox status of cells.
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- Lipids, which can undergo UVA-induced peroxi dati on,
sai d peroxidation being proportional to the degree of
fatty acid unsaturation. The8bol | owi ng protocols were
designed to denonstrate the intrinsic antioxidant
properties of the conpounds used in the inventive
conpositions for prevention and/ or treatnent of

[ der.s, dt ive stress.
THGBESis SpReHoinvomBd g b eshonse dapialivensiress because it
duemnéétk/%tusﬁrﬁ’f%@d& é‘né@b? il :%‘étugﬁgshh&reld _Prake et al.
ounds whose prepa tIOI’]IS SCri |nt
plbe. con@o_lmd%methin the |m/eat1ve rgoonpasitiors! imrefor@ mave the

W&gﬁéﬁﬁy %gé)‘f%&"ggf:?é&@ '% oe‘ 3’5@ @f i‘bar%}wvh gfa 3‘ fferent

16:88lg) by hhbifiry] lieWabtvaAiont 99°freé| feRliEals ‘{aﬁﬁ@%i&éﬁt‘) B also by

‘the antioxidant properties of compounds. Unless
pseyentingdts trarsaciptienal adiivity 2gARosaganist)f r om Si gna (St

THHE Whisfya GHEE s Borastih &, RovLimears aclahiing, Aaginst the

effect of 2§61AY anﬁhﬂofé)bﬁﬂicglﬁiyoégatir@sﬁtthé %ﬂ&@&ﬁu%hﬂuced photo-
prepared at 10-2 M concentration in bicarbonate

aggmgewhgrﬁ.[frgp radigalg aclively particiste dn dhe ;pathcjgar@szs of disorders

0 { { ot
r&ﬁgﬂﬁﬁ Qfﬂrﬁgéﬁgﬂﬁ{y’(ﬁ%“%' 5\%{ Wﬁ@]e( (%Jrﬁna?’géotg 8r|8us paﬁlologles
like iskiat ¢zomer Bi2ioA! velb and wamdUSQiélltda@clhamaanﬁl@ﬂ sl ABlanoma).
by dialysis. Oxidation then took place at 30C by

Matdbolism i9whE QnBkrils the- pﬁo&%t@iﬁ@‘*freé%ﬂfc‘a%n bh@ ei'a@f?onmental
pL of LDL (125 pg protein/m)
fadiatso lim exstatory Kmizinadagiationt Gudiramlet). @rnt!'tilammétory mediators

(SREBSS), RIRBBRUIR Lo, AT HEIR b s ctvtors o
freeemidich! wpebicshand produce a disequilibrium in the redox balance of the
cell. When the stress is severe, survival of the cell depends on its capacity to
adapt, resist the stress and degrade damaged molecules. During ageing, the
capacity of cells to defend themseives appropriately against an oxidative attack
is crucial, and so an increase in cells’ capacity to resist such attacks should help
provide a solution to fight against the occurrence of the effects of ageing and
should promote an increase in the longevity of the organism.

Sofar radiation can alter the composition of certain molecules in the body. UVB
was long considered to be the sole cause of the sun’s deleterious effects on the
body. It is now known that UVA radiation can have a direct adverse effect but
above all that it potentiates the effects of UVB. The principal molecules

- vulnerabie to alteration, often in a harmful way but also in a beneficial way, are :

~ DNA, in which thymine dimers can form under the action of UVB. Although
DNA does not absorb UVA rays, the latter can damage the genetic material and
therefore be mutagenic. A pathology such as Xeroderma pigmentosum, which
is due to an absence or an alteration of DNA repair mechanisms, predisposes to
the development of cancer of basal keratinocytes.
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conpounds but in the presence or absence of copper.
Optical density at 234 nmwas neasured every 10
mnutes for 8 hours in a theB®stated
spectrophotoneter (Tecan Utra 380). The anal yses were
performed in triplicate. The conpounds were

consi dered to have antioxidant activity when they

~SYSHEIRT dhe BrateiBntEafon o7 ik b aliered.Many proteins can
LROMBBEVASH irtHiS ndhhie © @nz0me32ifhSporfeis, digﬂ‘r@\%gﬂ[aa{%, cytoskeletal

dempnstrate that the inventive conpoun
Rrateins, sereners: aid sderationscearbbe inchicedtiyddviA and UVB radiation.

*-FORE WpfEh o LB ARl 0, SREE RS Gaatin being

pRoportienalito e debmeodf faity dctg Whbsturationst rating the 10
anti oxi dant properties of conmpounds 2 and 5. Results

are given in Figures 1-1, 1-2, 1-3, 1-4, 1-5, 1-6,

el o = 2 L 5 - =14 . .
e/ fouoving piotogels Mtre Medianed 10 SentirsiialE the Indnsia, antioxidant
p;wﬁgsl@g éﬁe gﬁmpgimﬂgsﬁsedg in ﬂi%@mg%@e gdrﬂégiﬁigﬁg ol Brevention

. , ., 38 an : :
aﬁ%g?rﬁﬁ%t@ﬁhb?fg%%‘i@ﬁ F%'ﬁ?%m fidativesirasse i nventive
conpounds agai nst 1lpid peroxidation : The inventive
conmpounds which were tested are the conpounds whose
20 paration is described in the above exanples. LDL

ccordi ng to the sane pri nci pI descri bed earlier, LDL
were oxidized with CuSO4 and |ipid peroxidation was
determined as follows : TBARS were neasured by a

Thee itvenfivet corapoundsrewhioth, wersi tedivd!r SRt srthpendgSwhose
was asurcfd U,EI 29 |H.I@pl d- dependent peroxidation of
PreRAraEon 1§ Gesgried e abave examplesexpr essed as nnol  of
| ondi al dehyde (MDA) or as nnol of hydroperoxi de/ ng
prigadem is an important alteration and plays a predominant role in the
establishment and development of atherosclerosis (Jurgens, Hoff et al. 1987).
The following protocol allows to demonstrate the antioxidant properties of
compounds. Unless otherwise indicated, the reagents were from Sigma (St

Quentin, France).

LDL were prepared according to the method described by Lebeau et al.
{Lebeau, Furman et al. 2000). |

The solutions of test compounds were prepared at 102 M concentration in
bicarbonate buffer (pH 9) and diluted in PBS to obtain final concentrations

- ranging from 0.1 to 100 uM for a total ethanol concentration of 1 % (VIV).

Prior to oxidation, EDTA was removed from the LDL preparation by dialysis.
Oxidation then took place at 30°C by addition of 100 ul of 16.6 M CuSO4
solution to 160 pL of LDL (125 pg protein/mi) and 20 pl of a test compound
solution. The formation of dienes, the species under observation, was followed
by measuring optical density at 234 nm in the samples treated with the
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The previous results obtained by nmeasuring inhibition
of conjugated diene formation were confirmed by the
experiments nmeasuring LDL |if¥d peroxidation. 88 The
i nventive conpounds al so effectively protected LDL
agai nst lipid peroxidation induced by copper
(oxi di zi ng agent). 89 BIBLICE?APHY Bralssan¥ O and
VV Wahl i 998 "Differentjal expression Q
nk&,u B the; Rresancs Ok dbsengeal FRBRBE. o QptigahHansity at 234

|
e TR 1) NG, o
spactrephotometey Tetsan Ultral388k.eTheeanallysed ﬁmé))erfbﬁmed émtriplicate.

The R upoingwele Sy Shed b die fuoridant aehuhkuheA they induced
aNBAgéf (6d) phadBahd redecariaNate Br ogiBQh(W\ éNENHe Arh38 of dienes

'Per oxi sone proliferator-activate receptors:
formad iy cemparispn avithiibeagasitiol semplnddbe iRventDOs B)amonstrate that

o5 fbopi 0, Doy P 7500y et

pegesrtigs "intiicating tﬁ@B(tl@@Qﬁ\)entﬂa%dH?oﬁﬁd@ rI'f'efvfe intrindic » ar%ox:dant
St ael s, et al ZO@M%i PPARS, nmetabolic di sease and
aGkH o5 FTGHES & Shabel amexampig)of s resultst flustrating the

aﬁlbﬂ Bntséﬂpﬁrhes of*co?n éﬁ g gt al. (2001).

ress In UCG neurodegeneratlve di seases:

BB SE  FPRESEILFL B17%6 36 IS 1,1,

1A% rieq 3/1 laing, 1M14 Fﬂlusﬁ:at‘ iNgi the &ént@xlddrﬁoq%pertles of inventive
erator-activated receptor al pha

Per oxi,sQ
CQEPOUBB % 3 o e T s O 10, S4naT ¢ 18 19, Shed.camz, 31, 33, 35,
?dﬂs@%ldtd/‘r J Biol 20 Chem 275(22): 16638-42.
I—burton D., P. Delerive, et al. (2001). "Oxidized
| ow densi ty lipoprotein and

2. Evaluation of protection conferred by the inventive compounds against lipid

peroxidation :

The inventive compounds which were tested are the compounds whose
preparation is described in the above examples.

LDL oxidation was determined by the TBARS method.

According to the same principle described earlier, LDL were oxidized with
CuS0, and lipid peroxidation was determined as follows :

TBARS were measured by a spectrophotomeiric method, lipid hydroperoxidation

was measured using lipid-dependent peroxidation of iodide to iodine. The
results are expressed as nmol of malondialdehyde (MDA) or as nmol of
hydroperoxide/mg of protein.

The previous results obtained by measuring inhibition of conjugated diene

formation were confirmed by the experiments measuring LDL lipid peroxidation.
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A-1 gene expression by fibrates." Atherosclerosis 137
Suppl: S 19-23. 20 91 CLAI M588 Conposition for the
treatnment or prophylaxis of a pathology related to

i nfl ammati on, neurodegeneration, deregul ations of

lipid and/or glucose 5 netabolism cell proliferation

and/ or differentiation and/or skin or central nervous
system agei ng, conpri si BBLIODGRAPPRR maceutical ly

accept abl e support, at |east one substituted

1, 3-di phenyl prop- 2-en-1-one derivative represented by
formula (1) below : 10 mwherein : X1 represents a

-hal odisaissant,aO. Rbd gWolvalili (A99%)o (iDifferentisd poxpdissignt of plexisome
15 fal I,9 for a_: -Gl- represents a

nwar SEUHR Al Fecenior 1Bt P, B e dRdng rat embryonic
"gr oudetélopient! Bndo6and1esy139(5): Qr48Le4.0r an

unsubstituted al kyl oxy group or a thiol group or an

-al ky Butieefield.ollp Aar 1. dﬂrakﬂaksrtl da(B¥Hy. {Enidenge o poxidkdtiveadamage in
al so 6&1912411%%19{] Elsgzﬂe PAHE Qerttral Q51e fé}l falﬂ{ytk%d %n}aﬁﬁeg)rt]ﬁet’o’rrends Mol

carb e propene C al n, SO as

der i Widd U@2):648t54e type 2- phenyl 4 H 1
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“gr ouPEEHTERS p&ndiily Vo 1f PR nd eraxisemea prohferator—actlvated
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92 X5 represents a -R5 grdup or a gr‘oup correspondi ng

to the followwing fornmula : - Gb-R5, X6 is an oxygen

atomor a nitrogen atom in t9% case where X6 is a
nitrogen 5 atom it carries a hydrogen atomor a

hydroxy group or an al kyl oxy group, Rl, R3, R4, R5,

which are the sane or different, represent a hydrogen
atom an_al kyl_ group subst] ed,or. not by a . )
subst 'e[%ﬁ%ht J\’Nh c ﬁ“ﬁgmbaf’*ts agf t(%q&]%p ‘]A_né‘i’x‘ @Foé@pgmes of di-tert-
def i rpgylhpireiyMied S¥onbisCIFESRadH BiSEMeIDO©ON sabe ot he

sane or different, represent an oxygen or sulfur
-at omMafes.H. ., CeXerez 4, et Bk (W pAntibxidest enzymes axd human

corr s}k f1Q: -.15 G R and with at
|eas@%b&@@%é§(§%§%@& R4 or RS present in

-t he fMorliend, Ban Al Myysangiepul @991)RI“UVIW-idduck®apid Péfoxidation in
substituent fromgroup 1 or 2, said alkyl g({ou bei ng
bound’“ifmgélﬁ‘wﬂlﬁbqutsm grocaim Bigphys Astad@B4BaL0Ar8.h a
_grou agcer di 0.4 he - S - : _
subsfl\iI %S’eﬁf 2" 'rg?n%%gﬁ%’ § %’r Qfogmg%lee i neﬁjglg)xglgsp SifiP roliferator
consiastivaied wbepous {PRAR) dn athposdieresisg BibéhehoPlmnacol 60(8): 1245-
- and car banoyl groups having the formula :
- CONRGR7, 25 the substituents fromgroup 1 are
-sel eqldviy 2@63.’%%% GEORIS b fGo s L Cror-&

] ?on e 0 Eotﬁé‘hfeo(ﬁ or lﬁgﬁv:ddted receptors

(S@BH) and sul am de groups having t or mu

- SOPNRGR7 Wi t lebgdtyand R7, wikabetes are t heasdne or  inflammation.
di ff rspr es.ent | hydrogen atom 30 or an

al kyﬁ;r‘géwfgﬂ‘l&%%s@%}yi%&ﬂ uted by at |east one group

-of  t Raepd, BrL. Madieh et tal §1999) b @ilattdn SAEPRHR@Polipoprotein gene
represented by fornmula (1) in which :

expression and serum lipid levels by tetradecylthioacetic acid (TTA) via
PPARalpha activation.” J Lipid Res 40(11): 2099-110.

- Staels, B. and J. Auwerx (1998). “Regulation of apo A-I gene expression by
fibrates.” Atherosclerosis 137 Suppl: $19-23. '
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93 - X1, X2, X3 and X5 each represent a hydrogen atom
X6 represents an oxygen atomand X4 represents a
group corresponding to the f@&lMula - O CRBR9- 000R1O0,
where R$ and RO, which are the sane or different,
represent a CL to C2 alkyl group (conprising one or
two carbon atons), and R10 represents a 5 hydrogen
atomor a Cl to C7 group, -_X2, X3 and X5 each
represent a hydrogen atom CkAIM$resents a hal ogen
atom or a Rl or -Gl Rl group, where Rl represents an

~unsubstituted Cl to C2 al kyl group and Gl represents

an oxydesmposition Xer tl'tqotreammrﬂ_o&rprophgﬁnisadfcmplamn‘:Iog$4related to
. nts a_qropp corr.esponding . .to the fornul a

'{‘Wﬁﬂz- Bﬁgﬁf%’%e\mﬁt@ ofgﬂa—élﬂtﬁoﬁazé WP “aad/of pglucose
raeoismdcéll protifdratioR BNERR Miffere RSNV SR B gﬁih‘lfr cenirhl nervous

to C2 al [<yl group, and R10 represents a hydrogen atom
systamn @geing, cprapiising ginoa ppharaseulicillypeoeptalie saipport, at least

‘ - represents, a. hydrogen atom an

¥ P BT o-Aeividier £RATPaS MRS PResR R BV fomuia
(Bthehovand R1 represents CH2000H, 15 the optical and
geonetrical isomers, racemates, tautomers, salts,

hydrates and mi xtures thereof. 2- Conposition

according to claim1, characteriyzed in that the
derivatives 20 can correspond tJo the cis or trans
conformation or a m xture thergo - Conposition

ng-to claim1, characterized
in that one or two of thegygroups X3, X4 and X5
represents a hydrogen atomand X1 is an unsubstituted
al kyl group. 5- Conposi tm)n according to claiml1,

haracterized in that one or two of
wherein :

X1 represents a halogen or a -Rt group or a group corresponding to the
following formula : -G1-R1,

X2 represents a hydrogen atom or a thionitroso group dr a hydroxy group or an
alkylcarbonyloxy group or an unsubstituted alkyloxy group or a thiol group or an
alkylthio group or an alkylcarbonylthio group, X2 can aiso represerit an oxygen
or sulfur atom bound to carbon 3 of the propene chain, so as to form a derivative
of the type 2-phenyl-4H-1-benzopyran-4-one,

- X3 represents a -R3 group or a group corresponding to the following formula : -

G3-R3,

X4 represents a halogen or a thionitroso group or a -R4 group or a group
corresponding to the following formula : -G4-R4,
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.30 the groups X3, X4 and X5 represents a hydrogen atom
and X2 is a thionitroso group or an al kyl car bonyl oxy
group or a thiol group or an9al kylthio group or an
al kyl carbonyl thi o group, X2 can al so represent an
oxygen or sul fur atom bound 94 to carbon 3 of the
propene chain, so as to forma derivative of the type
)é-lphe%%/l - 4I—|—%-be nzogyran-4-one. 6- Conposition
CERFRERS Ao RA GiAMPIOT 2 FERUR-EIFeSRaNding tonte Tollewing fompula : -
@4-R5> the groups X3, X4 and X5 represents a hydrogen
atom and at | east one of the groups X1, X3, X4 or X5
is the GRformin which Gis a sulfur atom 7-

AR S AERA SdubSob Rigtoiroths CFg Whersiio i a ritogen
afiUipsarfids aRy@RGeRBtoRIGIES Apdrexg ?@ﬁwﬁéﬁ%@g&%@aw

‘at | east one of the groups or X5 i
--GRform in which Gis an oxygen atomand R is an

I ti bstt t f 1
o 5 48 PR 4l Br S, bASRomE ST dom or
aacatkyldgrogpt subsstiiutedeorohot b 2D EENtAUSHICWAIKSIs pak of group 1 or
in that one or two of the groups X3, X4

characteri zed

gﬁﬂﬁ’2§eﬁgﬁég§@ﬂﬂ§e@“hydrogen atom and at |east one of

the groups X1, X3, X4 or X5 is the -GR form in which

G is an oxygen atomand R is an al kyl group
GBSt GGl which arsuithéczmne de differbniasepiefsiene dni axygbaionsulfur
At 20 9- Conposition according to any one of the

. vious clains, characterized in that X4 is a
thionitroso group or a -R4 group or a group

corresponding to the formula -G4-R4, A4 and R4 being
withe leastuta abthe graupsi X1,1X3,264 00 X5CeoTpespdridimg to the formula -
Ggﬁpghging to any one of the previous clains,

characCterized in that X2 is a thionitroso group or a
hydroxy group or an al kyloxy or a thiol group or an

al kg/l thio group.
with dt least one of the groups R1, R3, R4 or R5 present in the form of an alkyl
group containing at least one substituent from group'1 or 2, said alkyl group
being bound directly to the ring or being associated with a group G according to

| the formula -GR,

the substituents from group 1 are selected in the group consisting of carboxy
groups having the formula : -~COORg and carbamoyi groups having the formula :
-CONRgR7,

the substituents from group 1 are selected in the group consisting of sulfonic
acid (SO;H) and sulfonamide groups having the formula : -SO.NRgR;

with Rs and Ry, which are the same or different, representing a hydrogen atom
or an alkyl group possibly substituted by at least one group of type 1 or 2,

with the exception of compounds represented by formula (1) in which :
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11- Conposition according to any one of the previous
claims, 30 characterized in that X4 is a thionitroso
group or a -R4 group or a grdld corresponding to the
formula -G4-R4 and X2 is a thionitroso group or a
hydroxy 95 group or an al kyl oxy group or a thiol group
or an alkylthio and,” G and R4 being such as defined

R XEOE 9 86 oA BORh g RS e f oL AT p—
aonRJar@r MpréﬁreQelﬁé 04 RgreRb Séﬁe%ﬂtﬁn% Go! fife ff@.fr@aba—o-CRBRg-

where R1 is an al kyl group substituted

@Q@ﬁmx waste Wsiand Rs, which are theosame orar.hiﬂel@nt amresmt aCilto

g S R R —

dewg@'uatorh@r@sm tdQ;TCngupcterl zed in that Xlis a
- Corrp03|t| on accordi ng to any one of
c)?él)gia’ﬂ %o efs?h r@ﬁ@\saat ahygeepematanaXs represents-adhalpgen atom
TPER bP-BRRS Ebcr \ﬁ/hé‘l‘é RYYVED eﬁn@#”apllgnsé.ﬁ)g\} futed C1 to C2 alkyl

nposI tion a to any - one
grbup rand Gdhmpmsmts aaobxygehhatbnxlxe" E’P"r@@@ﬂéfaraoxy atom and

XaiepEesents a BRUB cRTPSRA ES 1%t il GyCR K12 COORw, where
Ry R R&e%lddfhér@thbssani@() Pler&ihito F%rég&ﬁdaf @ldrgﬁgnta%m ora C1

substituent from group e| ng sl
teIG atkkyl greopi8nd Bammesemﬁs aabydrogengtarn cara/Cdrte G¥f alkyl group

d hat X3
(?@@Peéﬁﬁt@ésto #%’QGr%rBCha %ﬁtﬁfgu eco:rpetspgndl ng to the

- -DrreptasentS afRdrods atofPahd )qrreéfé@é'ntélf@m1 W&'GPF esents

by a substituent which is part of group 1 and
aveyeepatpmand Ririeprepentp CHAEOOY. such as 25 defl ned
inclaiml. 17- Conposition according to any one of

claims 1 to 15, characterized in

the optical and geometrical isomers, racemates, tautomers, salts, hydrates and

mixtures thereof.

2- Composition according to claim 1, characterized in that the derivatives
can correspond to the cis or trans conformation or a mixture thereof.

3- Composition according to claim 1, characterized in that none of the
groups X3, X4 and X5 represents a hydrogen atom.

4- Compeosition according to claim 1, characterized in that one or two of
the groups X3, X4 and X5 represents a hydrogen atom and X1 is an
unsubstituted alky! group.

5- Composition according to claim 1, characterized in that one or two of
the groups X3, X4 and X5 represents a hydrogen atom and X2 is a thionitroso
group or an alkylcarbonyloxy group or a thiol group or an alkylthio group or an
alkylcarbonylthio group, X2 can also represent an oxygen or sulfur atom bound
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that X3 represents a -R3 group or a group
corresponding to the formula -G3- R3, where R3 is an
al kyl group substituted by a 94ubstituent which is part
of 30 group 2 and G3 and the substituent fromgroup 2

- being such as defined in claiml. 96 18- Conposition

according to any one of the previous clains,

T N R WO A

4H51-den2bpyrandd-enB. substituted by a substituent which
is part of group | and 4 and the substituent from

group 1 bei ng such as 5 defined in claim1l. 19-

Conpgsicl e of
cl ai rersbb ar a ég{:@gcﬁ q)t(??%e{ﬁ L f?’agéé}g"%gkhﬂﬁ Qﬂ? or two of
th@g&mpsOé:&FMglandJXSﬂepmsénteg atlgdwg?rﬁatm@fdfaﬁdﬂ@t Iea(s}t4 orFug of the
revi ns char ized in a is -
SRR R4 AT X8 F R T o WhiBMC Bia Saupaom.i or
according to any one of the previous clains,

characterized in that X4 is a -G4-R4 group in which 4
is anf- o‘Z}bg‘mDsiﬁm‘m aecarding X® oany<50nesnﬁcttheelprewous claims,

chSPAERIERR 05l 47 AT b Hatan i 6 e Yootappasents a
hi)dvoiged atormidid bt least oﬁé éfftheg@r@HBs 1, 3@3 )@Bmé 'ué tr@LG R form

accordi ng to any one of previ ous clal
inc el trisz an owgemtatom aegrBs@nas alkyRégrgupmhstlttﬁed by a

S eUfe FraERAn .08 v BB  fol¥figtodetaiuni o i <

part of group 2. 23- Corrpositl on according to any one
of the previous clains, 25 characterized in that X1

r epr &s eHPEROSHIAN gagcording denm 1 P8R aicdhei mievieusinglaims,
cRAYacRIizEH SnPHRY ! SHE of ti"SF the groups X3, X4 and X5 represents a

hydrogen atom and at least one of the groups X1, X3, X4 or X5 is the -G-R form
in which G is an oxygen atom and R is an alkyl group substituted by a
sulfonamide such as defined in claim 1.

9- Composition according to any one of the previous claims,
characterized in that X4 is a thionitroso group or a —R4 group or a group
corresponding to the formula —G4-R4, G4 and R4 being such as defined in claim
1.

10- Composition according to any one of the previous claims,
characterized in that X2 is a thionitroso group or a hydroxy group or an aikyfoxy'
or a thiol group or an alkylthio group.

11- Composition according to any one of the previous claims,
characterized in that X4 is a thionitroso group or a —R4 group or a group
corresponding to the formula —-G4-R4 and X2 is a thionitroso group or a hydroxy
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characterized in that X1 represents a -Rl group with
Rl being a C1 to C4 alkyl group substituted or not by
at | east one substituent whi8d is part of group 1 or
30 group 2. 97 25- Conposition according to any one of
the previous clains, characterized in that X1
represents a -GL RL group with R1 being a C1 to C3

al kyl gro substituted,qr, not by at | east one .
aEiL s o lkVicHy; dipup.on ol growp ol an alkyiiiic, B G4 ansR4 being
sggﬁrggﬂbhhg@"@@m ng to any one of the previous

claims, characterized in that X represents a --R1

group with RL bei ng a C5 to C24 al kyl group

subs ted or,.not b east ane s b.st

s i LRl pofirdig 1A%, oRG TR 1B fracterized in
R OOr iphgsdrits aYR9 rg@o@é of Q@rﬁ@dﬂ:r‘ﬁéﬁpdﬁdﬂ@ﬁ) the formula -G1-R1,
‘characterized in that X1 represents a -Gl gr oup

whers Rtrisian alkvhgroun sulistituted byya sgb@tupeauwbtczh |a]tcpa1rt of group 1
Tle]
=8'c Pndin S35 E85LAURTIBHY el 56 8 RBinbg T Y E
of the previous clains, characterized in that X6
repr m 29- Conposition according

t
to aﬁi_enéan}aﬂgsgy%gggg%r ing deai@Ry, ongo %ﬂqaﬁhsct@‘py@gg claims,
ché‘rabfé?fzeff]in ek X g;areﬁ{ ﬁm@?‘ents OC( CH3) 2000R6. 30-

Conposition according to a e of clains 1 to 28,
character| zed in that X1, X3, X4 or X5 represents

0O0R6... 25 osition accordin ny one .
of 1 §PMO§&P%§%¢%W¢B@V&%P€ Slgfns 1 '0n4¢. dhraciSnized in
tnléq?agvua@ C1-R3 gRIRGhSshitR G118 a8 BBeh et i ng of

==

15- Composition according to any one of the previous claims,
characterized in that X1 represents a -R1 group or a group corresponding to the
formula -G1-R1, where R1 is an alkyl group substituted by a substituent which is
part of group 2 and G1 and the substituent from group 2 being such as defined
in claim 1.

16- Composition according to any one of the previous claims,

- characterized in that X3 represents a ~R3 group or a group corresponding to the

formula —G3-R3, where R3 is an alkyl group substituted by a substituent which
is part of group 1 and G3 and the substituent from group 1 being such as
defined in claim 1.

17- Composition according o any one of claims 1 to 15, characterized in
that X3 represents a —R3 group or a group cotrespending to the formula —G3-
R3, where R3 is an alkyl group substituted by a substituent which is part of
group 2 and G3 and the substituent from group 2 being such as defined in claim
1. '
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hydr oxy- 4- chl or ophenyl ] -

3-[4- carboxydlnethylnethyloxyphenyl]prop 2-en-1- one,
1- [ 2- hydr oxy- 4- chl or ophenyl ) 863-[ 4-

I sopropyl oxycar bonyl di met hyl net hyl oxyphenyl ] pr op- 2- en-
| -one, 1-[2 30

hydroxyphenyl] 3-[ 4- car boxydi net hyl net hyl oxyphenyl ] pro

Ry r Oy pifeP 0T 4 apeipingsy b4 r BBy ITN: @ npreMaysy| dlaims,

chayaiiensed M t€a —
1-[2- et hyl Cmgﬁ% ofg/sphengl 3439?)4%! pc%rr%groua) CO!T%SﬁOhdIIH; to the

formastapHe R4, prbereoB4 ds maikyalrgrpup substltuted by a substituent which

%%%Q}%Fﬁ%@@%ﬁa%ﬁ%‘ﬁ%ﬂéﬁ% Bgcw.q 1.Bgigg such as

defingd iy dramayphenyl | - 3- -
[ 4- car boxydi et hyl net hyl oxyphenyl ] - 1- hydr oxyi m nopr op-
2-ene and 1-[2-

hyd I h I
hy QDRI soh 2 SSRIRPCCI57 A o B YR i,
chafaetéyzbdinythat Karlbaw-m@xiumet hyl oxyphenyl ] - 3-

[3,5-ditertbutyl -4-hydroxyphenyl] prop-2-en-I|-one,

1-[ 2- hydroxy-4-ethyl oxy carbonyld imethyl met hyl oxyphe
2}"011362[ Sompodifich t Bdorting Y A YBREN Y] tHY OpRsvigus" claims,
charatenaadinthatKdli§ a3-GaReagroapyin which Gdnistam/bxygenatom.
droxy-5-tertbutyl phenyl]prop-2-en-1-one,

1-[ 2- hydr oxyphenyl ] - 3-[ 3-i sopr opyl oxycar bonyl di net hyl

10 21- Composition according to any ong of the prev;ous claims,
met hyl oxy- 4-hydroxy-5-tertbuty hen%@Lpro -2-en-1-one,

Gba[azﬁwmcbwﬂwt X4HE G SphdRd group frewbightfa4yaian oxygen atom, and

B RISl AR08, B BT AR e o o,

onsthprothet hane anite RS athHH'tyélﬁgthWI xupds Rsving a substituent from
r oX 5 tertbutyl phenyl ] prop-2-en- 1-one,
YD Inydr oxyphenyl | - 3- [ 3- car boxydi net hyl net hyl - 4- hydr o
xy-5 15 tertbutyl phenyl]prop-2-en-1 -one,
1-[ 2- hydr oxyphenyl ] -3-[3-
i sopBpy Conymasitimmyactardinky | toetany -dndy of othe Spregioculutclaims,
0
charBaRRE K4 Bpissrafva 1R4 raue aF aerpup serespaRding to the

fd)r_mE’uIé;i| ﬁ?g%ﬁ ;Ilﬁ}rer% ﬁ:(tl(l) fr%%ﬂh éﬁgf?wubpétﬂ)s‘ﬁnﬁeﬁ 'byla Sli6stituent which is

pagad go@yp @xycar bonyl di met hyl net hyl - 4- hydr oxy-5-t ert but
yl phenyl ] prop-2-en-1

23- Composition according to any one of the previous claims,
characterized in that X1 represents a halogen.

24- Composition according to any one of the previous claims,
characterized in that X1 represents a —R1 group with R1 being a C1 to C4 alkyl
group substituted or not by at least one substituent which is part of group 1 or
group 2.
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20 one,

1-[ 2- hydroxy-4-chl orophenyl ] -3-[ 3, 5- di net hoxy- 4-

‘car boxydi et hyl net hyl oxy] pr op#2- en-1 - one,

1-[ 2- hydr oxy- 4- chl orophenyl ]-3- [3,

5- di met hoxy- 4-i sopr opyl oxycar bonyl dl net hyl net hyl oxyphe
nyl ] prop- 2-en-1- one,

1-[ 2-4ydr, 1-3:[3;:5-di met hoxy- 4- , .

car by i FOLRY PO hACSR RNy | PREp03E 0| Lt provious  caims,

dhdraeteyiged Xy ety ]reFre{S%nﬁs 42-G1R1 group with R1 being a C1 to C3
oxycar bonyl di met hyl met hyl oxyphen

o" t hoxy- 4-1 sopr opy | )
q kﬁquau@ substitutgebor ot by ahlpast org subsituenbwhighi ian lgroup 1
ﬁw oxyp henyl]-3-[3, 5-d i-m ethoxy-4-
roxyphenyl ] prop-2-en-1 -one, 1-[2-hydroxy-4-
i sopropyl oxycar bonyl d i nmet hyl net hyl oxyphenyl ] -3-[ 3,
5-di h - 4- hydroxyphenyl ] pr op- 2- en- 1- one, ) )
1-[ Z%d%pﬁggé!‘ oﬁ&ﬁﬁm] }CB- gry 406?h)ﬂ§r 6'5@ previous  claims,
i h < 2= = |+
R et X TR p oI B bfayl BER R T 8iig 2 €80 G24 ally
greup rseipstitokst ar ot pydatnteastyone shipstitngphehidh is2pat opgroup 1 or
é}_— I?’n , 1-[2-hydroxy-4 99 5
8PB&xydi met hyl met hyl oxyphenyl ] - 3-[ 3, 5- di met hyl - 4- hydr
oxyphenyl ] prop- 2-en-1- one,

1-[ 2- hydr oxy- 4-i sopropyl oxycar bonyl di nmet hyl met hyl oxyph
enyl |273- Qoraposition  according to any one of the previous claims,

j s {ix rop=4iLn:.L-on .
%ﬁétﬁﬁ%ﬁdg@%%&mgﬁgﬁéﬂ%ﬁ —§%f§ grou% With R1 being a C4 to C24
alkyrerdyp sdbstittledxordnatelyhad lsasthome sitpEtrRaenht whieh i€ part-ofgroup 1
one, 1- [ 2- hydroxy-4- ch | orophenyl]-3-[3, 5-d
PR - 4- 7 1- 2-

i sopropyl oxycar bonyl di net hyl net hyl oxyphenyl ] pr op- 2- en-
1-one, hyd roxyphenyl]-3-[3, 5-di nethyl
- 4- gsﬂﬁbgmm ""f‘“"’}' naghtyﬂsc,lmsgfgtoenaﬂ;]ﬂ Ioog@- ?f ethd- prsvious  claims,

- [ 2- r PXY. - 3- - di et - 4-

9*@%%9%%@“8%%53?%%%#@%9? REYIRN 8Whenyl ] pr op- 2- en-

| -one, 1-[2 10

hydr oxyphenyl ] - 3- [ 3- car boxydi et hyl net hyl oxyphenyl ] pro

p- 2- @9- 1 Comapositigre- according to any one of the previous claims,

- characterized in that X1, X3, X4 or X5 represents OC(CH3)2COORS.

30- Composition according to any one of claims 1 to 28, characterized in
that X1, X3, X4 or X5 represents SC(CH3)2COORS.

31- Composition according to any one of the previous claims,
characterized in that the derivative is selected in the group consisting of 1-[2-
hydroxy-4-chlorophenyi]- 3-[4—carboxydimethylmethy_loxyphenyl]prop-2-en-1-
one, 1-[2-hydroxy-4-chlorophenyl}- 3-[4-
isopropyloxycarbonyldimethylmethyloxyphenyl]prop-2-en-1-one, 1-f2-
hydroxyphenyl]-3-[4-carboxydimethylmethyloxyphenyl]prop-2-en-1-one, 1-[2-
hyd roxyphenyl]-3-[4-isopropyloxycarbonyldimethylmethy!oxyphenyl}prop—2—en—1 -
one, 1-[2-methylcarbonyloxyphenyl]-3-[4-carboxydimethylmethyloxyphenyl]prop-




10

15

20

25

30

hydr oxyphenyl ] - 3-[ 3-1 sopr opyl oxycar bonyl di net hyl net hyl
oxyphenyl ] prop- 2-en-1- one,

1-[ 2- hydr oxyphenyl ] - 3-[ 4- car@@xydlnethylnethylthlophen
yl']prop-2-en-1- one, 1-[2-hydroxyphenyl]-3-[4-

I sopropyl oxycar bonyl di et hyl net hyl t hi ophenyl ] prop- 2-en
-1l-one, 1-[2-nercapto 15

%4%15@:-)_ _gﬁyghgggl] 3 [4-cay Fé”r(ﬁle‘ghﬂgar%h%txp hé)r)mwog TE—.'sopropyl

c{xaearbbnﬂﬂtmetﬂayméthyb&yﬁﬁéwqﬂrﬂ)p-% =érit1-one, 1-[2- hydroxyghenyl] -3-
I sopropyl car bonyl di net h nethyloxyphenyl]pro - 2-
[4- G@prxy@lr{lq%wmﬁ tayigxyphen mgrqmmypgropa-ene and 12

ORI RS okycarbtnatnot heniotvafiony -1

mdrd)mmnmpmma-lelmet hyln{whm J4-é’arb3xy’id|ﬁ1éﬂﬁ)ﬂmétl4ylbi(yﬁﬁényl]-3-
S bRl RVl ron By by | | - 3- [tsi2nmrory-4-ethyloxy
iy e v —————
1t¢f‘}¢ t %-bhéwNplperM]—&-[?:mrlmxw:limemylmethyloxy-4 hydroxy-5 terfoutyl
Pﬁﬁb@d}ﬁggﬁgﬁf e 3o[§yh)g:ﬁ8t§ﬂﬁ{@y}]!}¥l oish Po%n oxy_cgrt;oAf{yIdlmethyl
nieth@oﬂymmm@cmaﬂwﬂy]pr%r{yﬂp%tﬁl%MbH&t hyl met by} DKV @Roxy-4-

h [ ] 1-
CROPIci rapKydiziqthyimathyasirhschgsy6 tasibutyigbieayliprop-

|l bhon-2-en-1-one, 30 A ara
5 érfjcbqﬁzorophenyl ]-3-[3, 5-di net hyI1 -[g-hydroxy-4-chloropheny}-3-{3

:soqurmmwoammmdwmem mmwwqm t}lpheﬁyl?prea-z-en-
1-one, 100 1- Tchyyoropheny -di me

11 opy!l oxycdrl |]1$Eﬁ3r§ﬂrbﬂm@\¢§hﬂllmﬁﬂm A-lydroxy-5-
trtan phe @4?0 Rﬂﬁ‘y'] 3-13, 5-di met hyles 4 GRERPRSEAY-3-3-

I met prop-2- en-1-one,
.'sopropyloxycarbonyld:methylmethyl -4-hydroxy-5-fertbutyl  phenyllprop-2-en-1-

one, 1-[2-hydroxy-4-chlorophenyl]-3-[3-carboxydimethylmethyl-4-hydroxy-5-

~ tertbutylphenyl]prop-2-en-1-one, 1-[2-hydroxy-4-chiorophenyl]-3-[3-

isopropy{oxycarbonyldimethylmethyl-4-hydroxy—5-tertbutylphenyl]prop-2-en-1 -
onhe, 1-[2-hydroxy-4-chlorophenyl]-3-[3,5-dimethoxy-4-
carboxydimethylmethyloxy]prop-2-en-1-one, 1-{2-hydroxy-4-chlorophenyl]-3-
[3,5-dimethoxy—4—isopropyloxycarbonyldimethylmethyloxyphenyl]prop-2-en-1 -
one, 1-[2-hydroxyphenyl]-3-[3,5-dimethoxy-4-
carboxydimethylmethyloxyphenyl]prop-2-en-1-one,  1-[2-hyd roxyphenyl}-3-[3,5-
dimethoxy-4-isopropyloxycarbonyld imethylmethyloxyphenyllprop-2-en-1-one, 1-
[2-hydroxy-4-carboxydimethylmethyioxyphenyl]-3—[3,5-di-methoxy—4-
hydroxyphenyljprop-2-en-1-one, 1-[2-hydroxy-4-
isopropyloxycarbonyldimethylmethyloxyphenyl)-3-[3, 5-d|methoxy-4-
hydroxyphenyl]prop-2-en-1-one, - 1-[2-hydroxy-4-chlorophenyl]-3-[3,4-dihydroxy-
9-carboxydimethylmethyloxyphenyl]-2-prop-2-en-1-one, 1-[2-hydroxy-4-
chlorophenyl]-3-[3,4-dihydroxy-5-
isopropy!oxydarbonyldimethylmethyloxyphenyl]-z—propen—1 -one, 1-[2-hydroxy-4-




10

15

20

25

30

5 1-[ 2- hydr oxy- 4-car boxyd
inethylnethyloxyphenyl]-3-[4-§hlorophenyl]prop-Z-en-l-
one, 1-[2-hyd roxyp he nyI]-§ [4-ca rboxyd

i met hyl net hyl t hi ophenyl ] prop-2-en-1-one,

1-[4-chl oro-2- hyd roxyphenyl]-3-[ 4-carboxyd

i met hyl met hyl t hi ophenyl ] prop-2-en- 1-one, 10

RS RaRna B i e s eyligp- -on-t-
opeop- 2|- 1e[tlzaﬂyrdmw—&ﬂsé;?i'owtdxygéﬂbbﬂ?ﬂﬂﬁdihbhﬁeﬂw?b&ﬁﬁwp&[&5-
diﬂ?&yﬁgﬁg@ggﬁéﬁﬂ n%plﬁgg-p‘l_-oﬁg,nﬁ-[2:h(§(rgj$6xy-4-chIorophenyl]~3-[3,5-
dgﬁ%@ygﬁmbﬂIrﬁét%y[rﬁétﬁk}lo%sﬂéﬁwdrw&@éhﬁ:o%, 1- 9% hydroxy-4-
chloeophenyllt3+a, S+diraptighh- ] - 3- [ 4- et hyl t hi ophenyl | pr op- 2-

DR cpprsidielyImetoxypheny Ipp-a bnl -onk, 12-
h éfd%?ﬁb(éi’iy!]e:?geﬁBf@ﬁﬁl/ﬁyﬂwe&wwiﬁféiﬁylﬁie?ﬁ?l&iﬁh%nyl]prop-2-en-1-

1-[ 4-car boxy
onget hyl net hyl oxyphenyl | - 3- [ 4- nde[2yfhydroxypiemyl]{3-[3,5-dimethyl-4-

RSP RSRot RN Elmetyimeyyouenerylerpr2-gr-t-one. -

hiyé 8 ] - ofeN-  1-[2-
ey S0 [ et myi e open! AR B Fofer oy 112

hydroxpphenylcd[3-froryerRyionmanyemadimatoymstiayigxyphenyl prop-2-en-1-

oFeEP, ISR EE R IR AR Bich 2 on -

oo | oney L2 mELnoxyphenyl | 33, b taklitihoRg i
ter oxycar pbonyl di | oxyphen rop- 2- en-
ISPPHIY! O%Q?QWERHSWSNEEMH%DKI@ro)é:p%-enyi -orge, IQl-[2-merca1pi‘o-

TS SR PP . 1

[2-mrereantgtdemptiavdxyphedi@-Hy| et hyl oxyphenyl ] pr op- 2- en-
r%@g%@%ﬁn&@rﬁ%ﬁ@éﬁﬁﬂ%&gé] 8b—2§é g—'1r-rgrt1eh,y l’l :[é:tgy% roxy-4-
ethoxycarbonyldimethylmethyloxyphenyl]-3-[3,5-ditertbutyl-4-
hydroxyphenyl]lprop-2-en-1-one, 1-[2-hydroxy-4-
carboxydimethylmethyloxyphenyl]-3-[3,5-dibromo-4-hydroxyphenyljprop-2-en-1-
one,
1-[2-hydroxy-4-carboxydimethylmethyloxyphenyl]-3-[3-hydroxyphenyllprop-2-en-
1-one,
1-[2-hydroxy-4-carboxydimethylmethyloxyphenyl]-3-[4-methylthiophenyllprop-2-
en-1-one,

1-[2-hydroxy-4-carboxydimethyimethyloxyphenyl]-3-[4-methylthiophenyl]prop-2-

-en-1-one,

1-[2,4-dihydroxyphenyl]-3-[4-carboxydimethylmethyloxyphenyl]prop-2-en-1-one,
1-[2-hydroxyphenyl]-3-[4-carboxydimethylmethyloxyphenyl]prop-2-en-1-one,
1-[4-chlorophenyl]-3-[3,5-dimethyl-4-
tertbutyloxycarbonyldimethylmethyloxyphenyl]prop-2-en-1-one,
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en-1-one, 101 2-(3,5-di

nmet hyl - 4-tert but yl oxycar bony| di net hyl net hyl oxyphenyl ) -
7-chl oro-4H 1- benzopyran- 4- ,

2- (3, 5-di net hyl - 4- car boxydi net hyl et hyl oxyphenyl )-7-ch
| oro-4H 1 -benzopyran- 4-one, 5

1-[ 2- et hyl oxy- 4- chI or ophenyl ]-3-[3, 5-di net hyl - 4-

Tﬂg{%%é ﬁglﬁ ? :f{l)lll one,

usbprcaayimtymk@mmdimuhmﬂww;ﬂheayﬂ& zﬁeﬁEt Bmé 4-

E$ tE | et hyl oxyphenyl ] pr op- 2- en- 1-

CH%BP ny ﬁr{%%dlme[’fbylsfl samxwlmethm\ethyloxyphenyllpr0p~2-

ehqr tyl oxycar bonyl di net hyl
met hyl'oxyphenyl ] pr op- 2- en- 1-one, 1-[4-he
1112:Hydrmay 4 jcaBbdxydimethyienethllokypherdk3-§4-chitiropthenyl]prop-2-en-1-
ethyloxyphe nyl] pro p-2- en-1 -one
oxe 1 4- br onophenyl ] - 3-[ 3, 5- di net hyl -

S BN 255 5,

1dieblargt2-hydioxyphsmylHe-i-chrimxydimethgimeathyithiephenyl]prop-2-en-
14 2- hydr oxyphenyl ] - 3-[ 3, 5-di net hyl - 4-i sopr opyl oxycar b
tdi met hyl et hyl oxyphenyl ] prop- 2-en-1-one. 20 32.

1wmmxmemém?ﬁg¥pﬁew3w e-dzfnethﬁurmfd?omh%ﬂayl]prop-z-

characterized in t he pathol ogy rel ated
en+PRPmation is selected in the group consi stl ng of

R BEReh TS TR B 2o

1 <[4~n:arandimetBWimeﬂlgbaypmmw]s@-M-nhIol‘&plﬁémtl]pi'dip’—z-en 1-one,
neration is Al zheiner's

.neur o
1< -§@ ;me{bé([rp@qu jogh gng];gi@ methylthiophenyl]prop-2-en-1-one,
1-[2-hydroxy-4-bromophenyl}-3-{3,5-dimethyl-4-

carboxydimethylmethyloxyphenyllprop-2-en-1-one,
1-[4-carboxydimethylmethyioxyphenyi]l-3-[4-methylthiophenyl]prop-2-en-1-one,
1-[4-methylthiophenyl]-3-[3,5-dimethyl-4-
tertbutyloxycarbonyldimethylmethyloxyphenyl]prop-2-en-1-one,
1-[4-methylthiophenyl]-3-[3,5-dimethyl-4-
isopropyloxycarbonyldimethylmethyloxyphenyl]prop-2-en-1-one,
1-[4-methylthiophenyl]-3-[3,5-dimethyl-4-carboxydimethylmethyloxyphenyljprop-

. 2-en-1-one,

1-[2-methoxyphenyl]-3-[3,5-dimethyl-4-
tertbutyloxycarbonyldimethylmethyloxyphenyl]prop-2-en-1-one,

- 1{2-methoxyphenyl}-3-[3,5-dimethyl-4-carboxydimethylmethyloxyphenyllprop-2-

en-1-one,

1-[4-hexyloxyphenyi}-3-{3,5-dimethyl-4-
tertbutyloxycarbonyldimethylmethyloxyphenyljprop-2-en-1-one,
1-{4-hexyloxyphenyl]-3-[3,5-dimethyl-4-carboxydimethylmethyloxyphenyl]prop-2-
en-1-one,
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34. Conposition according to any one of clainms 1 to
31, characterized in that the pathology related to
deregul ations of |ipid and/ ot0Yl ucose netabolismis
30 selected in the group consisting of diabetes,

at heroscl erosi s and obesity. 102 35. Conposition
according to any one of clains I to 31, characterized

L Ch el BRI altonglibelBumpinyidaherdid-ctioro-aH-1-

bepRshyrhihMofi, Car ci nogenesi s, psoriasis and
at herosclerosis. 5 36. Use of a conpound represented

243, $-dimethyl-droarbonyidimethydmethytbxypheoylxi7 rehloroe4H-1-benzopyran-
%'i%ari ng a pharnmaceutical conposition for the
4[ tment or prophylaxis of a pathology related to

1H2Emathpiik chltﬁ'ypﬁéi%ﬂ]e%ﬁtdiﬁmhsﬂﬁﬂ proliferation

and/ or differentiation and/ or ageing of the skin or

terdbutylaxyearbopyidimethytnesthylonyphe/lpsor2cen-4rang, one or
' . lasis, 10

1 af'ﬁﬂ{yé%%ﬁgrﬁ@%—ggwe@%'Insoln' s di sease or
czael:;mdydinng@l{;iyhhsthy{olmphemyl]pmpmsedrf-¢1am§E en]E ed b?/ f?r ;rul a

SSj [ j ng, coppounds wi t ormula (1) in
1vérQ$P?¥’pbeR¥|J“3Q§:593@"93?“‘!'%(5 each represent a hydrogen

represent s

BB R P RS R BB 2k gl 72
1efeeirRdylpharylp-3H8, Sadithatyl-dvbarbioxydimethglnssthygoryphenyllprop-2-

di{)ferent, represent a Cl to C2 al kyl group
ef'?: 'ﬂﬁ?i sing one or two carbon atons), and R10

1[ABeARPhengl]-[Bk-aasathgltem or a Cl to C7 al kyl group,
o[r - X2 X39z]mdw§(65 eact'??represent a hydrogen atom X1

teriutdexyaasbanyidinetbimetbWexynhenyprap-2-aa: Rong: oup,

r . (Juted C1 to C2 20
1%%&@}’8&@9@%ﬁ2§"§}@%}1 g‘gﬁ?@d oxygen atom X6
direpthgbesthgloxgphemydipfolam-atheX4 represents a group
corresponding to the formula --0O CRL1R12- COOR10
1RdwerRyD §ll3:13, 5-dlinethyld-isapsepWaxycasboryidimsthy: |

L d nqat.am or a ClL to C2 al kyl group,
nﬁ@/@gﬁeﬁpgg n?%%g1 %b%‘rogen atomor a Cl1 to C7

32. Composition according to any one of claims 1 to 31, characterized in

that the pathology related to inflammation is selected in the group consisting of

atherosclerosis, allergy, asthma, eczema, psoriasis and pruritus.

33. Composition according to any one of claims 1 to 31, characterized in
that the pathology related to neurodegeneration is Alzheimer's disease or

Parkinson’s disease.

34. Composition according to any one of claims 1 to 31, characterized in
that the pathology related to deregulations of lipid and/or glucose metabolism is
selected in the group consisting of diabetes, atherosclerosis and obesity.
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al kyl group. 25 37. Use of a conpound represented by
‘formula (1) such as defined in claiml for preparing
a pharmaceuti cal conposition19%r the treatnent or
prophyl axis of a pathology related to

neur odegener ati on, deregul ations of |lipid and/or

gl ucose netabolism cell proliferation and/or

cent vt b liod SEehRe R Aty Aps it o ol chempterized in
that el pathblogyrekfiéd to/ ciN prolifération UNRer difedntiBtib® is¥ERcted in
I("l) in which X2 represents a 103 hydrogen atom and X1

the greuppeRrsisiing ofi calpinogetgsiscpseriasia and atharggearasinm
and Rl represents CH2COOH. PATENT COWPCOSI TI ON BASED
ON SUBSTI TUTED 1, 3- DI PHENYLPROP- 2- EN-1 - ONE

DERI \368T |Y4eS of %?Eé’ﬁdﬁéﬁhd]\teﬁ?&éd% biHidridla @iNidch as defined in
ABSTF%A?T The inventio concer ns. conposi tions
hgp@lﬁ’ﬁﬁf‘gt fit BEaracey ﬁﬁbrﬁﬂ'@%ﬂw dRr the. gigatment or

WéileSIS Al tS%E Qfaté@%aﬁﬁf‘é?ﬁrﬁa gﬂr%depe?eratlon cell

ent Ive CO S are use I cula
mohj‘eea’mnngndfprtdlfém*enh@tlmuaddtwammhguof dhe eskiresr central nervous
di a

SofpEn e BrrichEfig o mcsd ieGies #iiane: gpzema, psoriasis,

m@mba%ﬁhéméfﬂl%a@| Pﬁﬂéﬁéoﬁ 8MBisdhse or carcinogenesis, the
neurodegeneratlve dermat ol ogi cal di seases and

camRaUess represeaied: oyolarawta ¢} poseibly indudinge componpds with
f8fmﬁlé?§t|h%léme effects of ageing in general and for

skin"ageing, in particular in the field of
-5 r)&t X |r(doXg wachrepresentval ifdregen 2omh X/ refidsents an oxygen
atom and X; represents a group corresponding to the formula —O-CRgRg-
COORyo, where Rg and Ry, which are the same or different, represent a C1 to
C2 alkyl group (comprising one or two carbon atoms), and Ry represents a
hydrogen atom or a C1 to C7 alkyl group, or
- X2, X3 and X; each represent a hydrogen atom, X, represents a halogen
atom or a R1 or -G1R1 group, where R1 represents an unsubstituted C1 to C2
alkyl group and G1 represents an oxygen atom, Xs represents an oxygen atom
and X; represents a group corresponding to the formula ~O-CR11R12-COOR1,
where Rqq and Ry, which are the same or different, represent a hydrogen atom
or a C1 to C2 alkyl group, and Ry, represents a hydrogen atom or a C1 to C7

alkyl group.

37. Use of a compound represented by formula (1) such as defined in
claim 1 for preparing a pharmaceutical composition for the treatment or
prophylaxis of a pathology related to neurodegeneration, deregulations of lipid
and/or glucose metabolism, cell proliferation and/or differentiation and/or ageing
of the skin or central nervous system, the compounds represented by formula (1)
possibly including compounds with formula (h in which X; represents a
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hydrogen atom and X4 represents -G1R1 where G1 represents an oxygen atom
“and R1 represents CH2COOH.
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PATENT

COMPOSITION BASED ON SUBSTITUTED 1,3-DIPHENYLPROP-2-EN-1-ONE
DERIVATIVES, PREPARATION AND USES THEREOQOF

GENFIT

ABSTRACT

The invention concerns compositions comprising substituted 1,3-diphenylprop-2-en-

1-one derivatives designed for therapeutic use. The inventive compositions are useful
| in particular for preventing or treating cardiovascular diseases, syndrome X, Ia
restenosis, diabetes, obesity, hypertension, inflammatory diseases, cancers or
neoplasms (benign or malignant tumors), neurodegenerative, dermatological
diseases and disorders related to oxidative stress, for preventing or freating the
effects of ageing in general and for example skin ageing, in particular in the field of
cosmetics (occurrence of wrinkles and the like). |




