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1 *159159* 1, 3- DI PHENYLPROP- 2- EN-1 - ONE DERI VATI VE
COMPOUNDS, PREPARATI ON METHOD THEREOF AND USES

SAVE 5 The i nvent fon relates 10 suosticuted (AN

1, 3-di phenyl prop- 2-en-1-one derivatives,
phar maceuti cal and/or cosnetic conpositions conpri siags
sane, and the apIr_JI i cations thereof in therapeutics

and/ or GSIHBHENYLBRQOR-2cEN-QONE DERIVATIVE LOMP QUNRS,

mothod of REFARATIONETHE THEREOEAND O5ES OF SamE

conpounds according to the invention represent an
advant ageous therapeutic tool for inproving
pat hol ogi es related to disregulations of |ipid and/or

gl ucogReMiRRMkbAM (¥R | P d&@ﬁitut@?abqtfémhgﬁﬁﬁ}6#2-en-1-one
etc.) and can be used in particular for the
pedvativeso pharmaceuticat mndddr cesmigtioy asnmpbaitiods eaywising same, and

B8 PR AT srlBilis ra59 2630B5 S hghcutar in th fols
&y AuhRirdend aRimAIhEEHO ITRE IMeTHiBh 1SS! rathtds 1BYA feR8d ¥f preparing
di abet es, obesity, hypertension, inflamatory

gRisedgrbativeer mat ol ogi cal al di seases (psoriasis, atopic

der matd.Li ; h ol e | oked t
oxi da:rlhéeé% ?égﬁds ﬁ]c(é:oeq;l? gitios[%f 'mzfg]‘g?’ﬁg@pﬁg%%ﬁeggl z?dvantageous
tieerapeatip taol F&r impeinggpatheiddies related fondishegutationst 6flipid and/or

alioai HERR e AL ReeiR e clAbies. Shrre: 610 LRBH:anybe used in
gﬁgl’c‘ﬂﬂ&"r%?%é régéntlont ¥r tréatrRéABolEardfiVRB0RY Qﬁéée{éﬁg (particularly

al so of providing active neuroprot ection in ! _
gowanaryheart oiseasabearebralc isohiemiavand speriptigrah astesial diseases),

39Sefia, "B FSIAP, HELAERD, PoE BAGRUPRT L “abetos, obesty

egpeitonass linflammatisry diskaseés, dérfatolbyiraldl \diseareB(psdiasis, atopic
enabl e a reduction in overa cardi ovascul ar ri sk.

. [ g I 25
EBFBARS, acegy PG ASHYBA, U linkachienpxidative stress, the effects of
BEEINGN i YenBrAICTbRlexdhtf@SEdn ageing, particularly in the cosmetic field

(appearance of wrinkles, etc.). The compounds according to the invention are
capable of exerting a prophylactic activity in terms of neuroprotection, and also of
providing active neuroprotection in the acute phase of cerebral ischemic events,
which are one of the major complications of cardiovascular disease.

By acting simultaneously on several cardiovascular risk factors, the

inventive compounds enable a reduction in overall cardiovascular risk.

Coronary heart disease, cerebral ischemia and peripheral arterial diseases
are the most common cardiovascular diseases, according to the International
Atherosclerosis Society (Harmonized Clinical Guidelines on Prevention of
Atherosclerotic Vascular Disease, 2003).

Cardiovascular diseases are currently one of the leading causes of death in
adults in the majority of industrialized countries and in some developing countries.
Among the cardiovascular diseases, cerebrovascular disease is the third leading
cause of mortality and the leading cause of disability in adults. The need for
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are the nost common cardi ovascul ar di seases, according

to the International Atherosclerosis Society

(Harmoni zed dinical CGuideline on Prevention of

At heroscl erotic Vascul ar D sease, 2003). 30

Car di ovascul ar di seases are currently one of the

| eadi ng causes of death in adults in the majority of

effegtive istrategies doutihe ipreventibn mndéretrdatreéntpohghese diseases has

gountri es. Agfng t he cardi ovascul ar di seases,
EPRMER Wordide §i9ehs¥e is the third | eading cause of

nor t aD blipidamid¢h holestrorenial Hpephblytéddémia), diabetes and
adul t Y 'I%e neede%Ff%}?OOOOOZ* ef frggt [ vg yst r at egl)

hwpeﬂm»sl@m ae sonhohthe @lneaflv@@Ltamﬁhedfcetrﬂ@yeswlarea%§actors (IAS

I
PRGSLTERSTBopelRl NSRS el AHEaRg agpne it
anddenmtjfieel iskfeictor. are sone of the clearly established
o O EARE R A5 5 1o, 3 PPt e Retween tnoso
affirest factbeat | PRel §|mtﬂﬁ;hn'e69§t bfés%ﬁcé' 8f sfe%FéPrfactors leads to a

Epl dem ol ogi cal studies have reveal ed a synergistic
drareatic linarease in loasdiovasdulan bek. flhis thereforaeappropriate to speak in

Tt o PSP BE ERRo e B Tck. 11 is

trhesetfh@r@ i prregr nakd fop J&'@G&Ktsl that1léan %rdtrssumﬁltgh@&wél on these
k for cardi ovascul ar di seases. Thus there is a re

literigisk-iagtase eacithatehyeduee ths Fisk Of reBliRvapcylar direase but also
%Ef Cé & Cde?r%pu{?%ho'éﬁda”tg BREEGYeARRYSR Ehelr{deﬂénefent manner

cardi ovas | sease but also 'treat eac
Mgldlemla@rdlabetest hyperergjorncerebral ischemide pathidogies associated

ner [ di abet es, hypertension,
g’EtB QTJ’T‘@%\&% %vaejFﬁm ogi es associated 15 wth

syndrone X, obesity, etc.). The inventors have shown
in a surprising manner that the conpounds according
to t h&heningapioss have phawn(Peposumsiging manner that the compounds

BEQ iy ' e inGaAtGH 5% PBARPIP4rbxisome Proliferator-Activated Receptor)

activators and that they therefore represent an advantageous therapeutic tool.
Indeed, it is well known that the PPARs are associated with lipid and

glucose metabolism. PPAR activators, such as fibrates for example, regulate
serum cholesterol and triglyceride concentrations via activation of PPARa
(Hourton, Delerive et al. 2001). Fibrate therapy leads to an increase in fatty acid
oxidation in liver. These compounds also reduce the level of synthesis and
expression of triglycerides (Staels and Auwerx 1998). PPARa activators can also
correct hyperglycemia and insulin levels. Fibrates also decrease adipose tissue
mass through a mechanism which is independent of food intake and leptin gene
expression (Guerre-Millo, Gervois ef al. 2000).

 The therapeutic interest of PPARy agonists has been widely studied in type
2 diabetes (Spiegelman 1998). It has been shown that PPARy agonists restore
insulin sensitivity in target tissues and lower plasma glucose, lipids and insulin
levels in both animal models and human type 2 diabetes (Ram 2003).
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activators and that they therefore represent an

advant ageous therapeutic tool. 20 Indeed, it is well

known that the PPARs are associBated with |ipid and

gl ucose netabolism PPAR activators, such as fibrates

for exanple, regulate serum cholesterol and

triglyceride concentrations via activation of PPARa

( Hour PBAR Belivationdbeligands aled playsra boletie regldampg the edpression of
to an incre at t id .oxidation in liv

yhedt el droftsdeaie rgMradiar Groliaengels, sell ppolferation
8hd exifeRNYRAON oépbptoglsv@ﬁalw@saéﬁh@@é of an@s%mmnase and TIMPs.
1998). PPARa activators can also correct

AypmtglryofeRPA&mdw karatinocylesviends teiai atrest af their proliferation and
decrease, adi pose.ti s nass, t hrou

RIFTEERR 08 RuBRaRIAn S ahas oo ik el et  Bhmuves, Hanley
eKar geeopn (Guerre-M1lo, Gervois et al. 2000). The

thera eut| c interest of PPAR%@ oni sts has been widely

st udi Bd hag g been 2skewpe t?@BABgeaQﬁruathrggmer_fenes with the
Bﬁ%r&ﬂﬁﬁoﬁh%r%ﬁgﬁ l%?gﬁgﬁoﬁ%%'l Jﬁyﬁ@@éﬁqﬂg dietldrific cells, which
sensrtrvit' afget 1IsSues an ower plastm

gteuthes most |qmte*$t am@empnelsentmgi; eelts $Gossdtodhaa200d! Nencioni ef al.

a ype 2 diabetes (Ram 2003). 3 PPAR
%&f@?g‘gh‘e&}}nﬁ&%@nds al so plays a rol e in regul ating
the expé FHARS hale HRGRAaRAAtbA) El%?e cféﬁ.%%%@?%how negative

| i ke inflammation, angi ogenesis, |ferat|on
interference i tansctiption Boisms mwalwngeoﬁner itnainsteigtiart factors such

él‘»\lrcgfl noc?ftgasﬁ%bqlggé gctglﬁﬁ?r% g?tA'gf a?lﬁ KFAB"’(de@vergne and Wahli

n)999) fSaidt anthinflachrhatorg raride antip@lifotptivs proertés gaaks the PPARs
vol yed hn cel | dlffere&é tion (Konuves, Hanl e
gqtere%@@)t efapeiic targgls rthentseatraentt Oﬁﬂmaﬁéﬁl%&'i 8§ vascular
r h nt on r
SOUBAS, Mo (elerobiiE" G horup BB M, ygorenson

diseases reia’ead fwoneovaszutdrizatiop (diabetic rrgtlrmatblesﬁeks)stmﬂammatory

Gi685s TROMenITatiaeRRe: R Ecls | SiriarBty ™y Bt freastc diseases

breacinegérhsys, ey negative

In addition, the compounds according to the invention have the advantage
of being antioxidants.

In fact, free radicals play a role in a wide range of pathologies including
cardiovascular disease (atherosclerosis, etc.), cerebral ischemia, genetic and
metabolic disorders (diabetes, etc.) but also in infectious and degenerative
diseases (Alzheimer's, Parkinson'’s, prion diseases, etc.), ophthalmic disorders,
ageing, allergies, cancer initiation and promotion (Mates, Perez-Gomez et al.
1999).

Reactive oxygen species (ROS) are produced during normal cell
functioning. ROS comprise the hydroxyl radical (OH), superoxide anion (Oy),
hydrogen peroxide (H,O,) and nitric oxide (NO). Said species are very labile and,
due to their high chemical reactivity, constitute a danger to the biological functions
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interference in transcription nmechani snms invol ving

ot her transcription factors such as NF-kB or

transcription activators (STAT)4 and AP-1 (Desvergne

and Wahli 1999). Said anti-inflamuatory and
antiproliferative properties make the PPARs 15

interesting therapeutic targets for the treatnment of

@f seeliseby doducing Npid cperaxidation) oxidationi afeaedain enzymes and very

SRR EBRT0h Bt et 104Rh X BeolaRENH Boreat ot on

(di abROS aretproceeicdi wa aneérﬂndxadarmfsk/ﬁt@i’fﬂtm)com?brf%é@?a?ﬁenzymatlc
( Bowen' Stgl sease, K psoriasis, etc.), asthma and
|

rogmnant separoxides dismuiasei %ta@sesa@d ghythatione peroxidase) and a
AN éh%at%@orﬁ?ﬂ@@%ﬁﬂﬁﬁ/cﬁr%%ﬂé) aé%ﬁ'gbrq%ﬁia\gﬁmm E (Gilgun-

have t ant er'ng ant1 oxi

fSheski; Mtilaraed qﬁl%\ﬂ(mh).ol e in a wde range of

pat hol ogi es including cardiovascul ar di sease
(atherosclerosis, etc.), cerebral ischem a, genetic

and  Pyriferrabrd, 'rﬁaﬁ'y PV and H 9/’98%9§d|e§‘h‘évé o‘%%nl?é&ﬂwe potential

in infectious and deqeneratlve di seases (Al zheiner's,

partigipation of pxlddﬁedd sbow ddensity bjpnpialeinsy) in atherosclerosis.

d., .
%ltﬁ&rot%%eﬁot aﬁlggﬂg L éﬁ éﬁ%og aglﬁ)WIy 18@%) gt ketas?gfgl—nch core
GXIYI?EIndS@ dwl & fib{deeFapar Iélaqued%lﬁ&de (ﬂsld I’ndﬂ@ﬁ@glgmlho?@iﬂto result from
t rise the roxyl radica
corgic St BTy SReahopp 0, theniraa oh er BPUS qaedafiammatory
MELiBidrS like %ﬁdi’(ﬁwés’\@ect%@vgra‘? @c¥sEds Within' the fibrous cap,

bgiea
and, due to’their high chem ca 'aélw
Wﬁgm%lw@emﬂ@ftthéubtmogl cal funct| ons 4 of

cor t an RednB Bt g B8 kR8s Bt iR Bing inerieuiin 1,

RirdbeineSrdspadhdter (PNASY 'ahdeHe0 Sultiey %Fnol@@%farr@m named CD-40
processed via an antioxi dant systemthat conprises an

daanmtiead ool mendudtion byoriageophiagest apd, smavtl asescle cells of
%ﬂgyrgn gtﬂh@tt éaqp\?leg%r? )t(IJled axfr ;ceqmlar matrix. Rupture of the fibrous cap can

result from occlusive thrombi.

The inventive compounds are also advantageous therapeutic tools for the
treatment and/or prevention of cerebral ischemia by virtue of their pharmacological
and in particular their anti-inflammatory properties.

The initial event in cerebral ischemia takes place in the first few hours and
consists in a massive release of glutamate which leads to neuron depolarization
and cellular oedema. Calcium influx into the cell induces mitochondrial damage
leading to the release of free radicals and the induction of enzymes that promote
degradation of neuronal membranes. Calcium influx and free radical production
in turn activate certain transcription factors, such as NF-kB. Said activation
induces inflammatory processes such as induction of endothelial adhesion
proteins, polynuclear neutrophil infiltration of the ischemic focus, microglial
activation, induction of enzymes like nitric oxide (NO) synthase type Il or
cyclooxygenase type Il. These inflammatory processes lead to release of NO or
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5 non-enzymati c conponent, mainly carotenoids, vitamn

Cand vitamn E (G| gun- Sherki, Mlaned et al. 2001).
Furthernore, many in vitro andsin vivo studi es have

descri bed the potential participation of oxidized LDL

(Low Density Lipoproteins) in atherosclerosis. 10

At heroscl erotic plague which devel ops slowy has a

ptastanaids ovhich cahredox'e tos the celldetiogethar,f theseuprocagses result in a

hERRenbR 1ot rtiory BEEG: riarere:fesicPsgTiinag [Hicola of

figpgpus cap. Inflammatory nediators |ike cytokines
af fect several biological processes within the fibrous

cap, TheWahtast 61*ﬁ'o¥)ﬁil'a%f|@%9r5ﬁﬁfe%%n iQ b%HQ{j ld)rneexp]e'1:‘|mental data

The inflammtory cytokines in eromat ous pl a
lm@InuUalnmodﬁlserdmmwatmg iamemlnetotenansef@dferent mechanisms of

brighial) I SREE T K eRbBE T bATE: PRfinG P eRloRg phagdeRig. inflammtory

pataidysmics ea@n@lals§ ND, Afnz-ﬂﬁpénﬁbﬁtt poeissiiAkemarii®s, adenosine.
extracel | ular matri x. F'ture of the fibrous cap can

TBenyentisncarppeuRds, thusmhavi ithe zolvantagenobnlaying a neuroprotective
f‘ﬂ gpounds are al so advant ageous therapeutic tools for

€ treatnent and/or prevention of cerebral ischenia
by virtue of their pharmacol ogical and in particul ar

their_an i nf | anmat o ertjes. The jnitial even
in ceF'@ﬁh&l theCaTBRPUNS RECO E he inNgnion are P&ﬂﬂmcular interest

iMoteredithent of PRMMAA®M Hls%rmsInVﬁariléhI%?ﬁ?th%ftreatment of asthma.
gbut amate which | eads to neuron depol arizati on nd

facti the rsevieieace chrllengis disprdsesi naﬁlculaelycﬁaﬂnmanbae gisen steadily

d r S
PRADSRAIS) ARG bATCIafelth, "FhEP Ryl i concem,
Regaaﬂess ohthef canesal omashamismh; theesomRincieatarendfl allergiodisorders is
free radical prodyction, .in turn activate certain

B 2 IiBMeIoBK Teaelion sinitiated) b awtiGen-prespating.t dendirtisn cells. The
ﬁ\%hﬁﬁ'é‘cﬁévé n% BWRRLRAY t‘%ociﬁ\?éﬁﬁ/esutgdh?éu d‘é.du?ﬁérgfﬁqref with the
endot hel 1 al esion proteins, polynuclear neutrophrl
diffierentiagiphoand f matwatien hefivsaidf dendriticriaaile gandilinhibit the migration
thereof to secondary lymphoid organs. Also, it has been shown that the inventive
compounds are weaker inducers of the proliferation of naive CD4+ T cells.

The compounds according to the invention therefore interfere with the
initiation of the immune response and thus represent an advantageous therapeutic

tool for the treatment of asthma.

The invention relates to novel substituted 1,3-diphenylprop-2-en-1-one
derivatives, pharmaceutical and/or cosmetic compositions comprising same, the
therapeutic and/or cosmetic uses thereof, particularly in the fields of human and
animal health. The invention also relates to a method of preparation of said
derivatives.

The inventors have shown, in a surprising manner, that the compounds
according to the invention exhibit PPAR agonist activity and antioxidant properties.
The inventive compounds can therefore interfere with at least two signal
transduction pathways that are activated in particular during inflammation :
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activation, induction of enzynes like nitric oxide
(NO synthase type Il or cycl ooxygenase type I1I.
These inflammatory processes | &ad to rel ease of NO or

5 prostanoids which are toxic to the cell. Together,
these processes result in a phenonenon of apoptosis
inducing irreversible lesions (Dirnagl, |adecola et

sytokineopogduction apdclepe radigal dyrduelian. cBy acting synergistically, the

IR Bpe Roipettis TodBRant A BLARIABEOLS) tPBihute bfdor cosmetic

Piddres fonttherdementof @tardlevmmﬂr disehsas, patiadlegiescassociated with
hav&r been denttlfl ed cyt oki nes, infl anmat ory

SYRHRAMG | X5 r Slys m@er@éass d«@etﬁ#p-mwdehvarmn,unmﬂammatory
glkaaek; S dét H%n&sgr&sn dlér%’é‘sés” Qahé(&scoam@unﬁérrhaﬁﬁs acne, etc.),

have t vant age of playi n a neur'oprot ective
aetlﬁmadllsyrdarhémkeduomettatarecsirebsngagemg hegemmantfoorexample skin

{ t
BbBrSnpARisHATH 18306 PSmBR: il (abbGalanca ST i KTes At
of aSMUi‘éoveH ntheaebmpdudder avedranke tof trd |||Wegtti€)n are capable of
di sorders, particularly asthma, has risen steadily

exadiogr 2 Arophactisuactivitydn datms @f nesseprotection; andpalse .qf providing

tgﬁaa{cttloe 9\%‘&? ecttgngi?@?# gbﬁt‘tcéspfg& &ec ?%?ISCHSWQm sm

e conmon f35e &1 gic dIsoraers
| nf | atmatll;qrytheeamrtmpmumds t aat@didyy ot Itrwmmlrement irepresent an
ndr|t| c ce The . inventors have shown that the
vaplageaus mlc tood for etB@ praventipa and/or treatment of several

@bf&l@&a&“}&hla@t rigR Pa’!ﬁor’@atréllbt’éd °t6 %{é@jlgtlwdﬁarlbﬂ GHdiSr glucose

and inhibit the mgration her eo 0 secon

metpbelisn dhyperipidemia, dlabet&ss obesity.s¢toyn They enable a reduction in
P!‘bglr&%)grﬁ 20 conmpounds are weaker inducers of the

E (o) ?l'on of naive CD4+ T cells. The conpounds

according to the invention therefore interfere with

t he 'Bltlatlon of the mnune response and thus

repr eJ;I atPresenlinventign dad Wé‘?@péb@‘i’téd atopfoviding tnevel substituted

YrRaipReRyIptdp-258ilihne derivatives having an improved formula and a
satisfactory therapeutic efficacy.

These and other objectives are attained by the invention which in particular
has as object substituted 1,3-diphenylprop-2-en-1-one derivatives represented by
general formula (1) below :

in which :
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25 The invention relates to novel substituted

1, 3-di phenyl prop-2-en-1-one derivatives,

pharmaceuti cal and/or cosnetic 7conpositions conpri sing

sanme, the therapeutic and/or cosnetic uses thereof,
particularly in the fields of human and ani nal

health. The invention also relates to a nethod of

pirappresentsha gfrogpicarredpondingito dbe f@lbwihg formmalat: o53-R7 in which G
haye shown, in.a surprisifg. manngr, that the c oupds. .
IEHE RV o sl FRORRPAGE S AT AR ehalR susBrasdehied Rdreinbelow,
a0bstituted By @ QUMstildr #dim BFQRS N tores subdtii@ehtfr&MtdreBp 2, optionally
conmpounds can therefore interfere with at [ east two

Frgiaq alse pgrypsitutesh by anamlaroupat are activated in

R tsj%,lﬁ's‘iit%n%‘ iﬂgﬂg ng'rngt% amgl 's%'&edteg iﬁyttg%kbfb%powl%gﬁﬁé’ '%f carboxy

and free ra ction. By acCtin
gyoupsy havingathey fortriuta : i-CCODR}, vearbammyl igtsup e aekgntheformula : -

mﬁgtége%tgera&teuti c and/or cosnetic neans for
peaf .te PZRY AOPascul ar di seases, pat hol ogi es
A5 G RitEENtY! fidim r¥0H @?i%f%@le&léﬁ' ihRhE b @S coAsidfisy BF sulfonic acid

obesity, hypertension, ammat ory 5 7dl seases,

(& Qakl)Ansiys Widnamnide gsewpy having da¢ formutlap-SOgRReREi ti s,
35 ot eSS SR, LhrBBLAE H Bycrogen atom

paahiatkyl group subdthetedasimritj ¢ fiel d (appearance of
wrinkles, etc.). Mreover, the conpounds according to

the invention are capable of exerting a prophylactic

_nvent ! paY
gﬁ) \b/(l}’ gfdr(ilgsr\’:\l_,%ﬁﬁ 081 03 $EULPB! U b%‘théaé‘gm@tﬁ'gdlfg%ruetné, represent a

an active neur opr otection In
balgenditoneord thionitsoegroap drasspgctivehecamesmndd® the formula (Gi-

cof,ding tp. the invention represent an advant ageous
ﬁb@'ﬁaﬁ%b&\ WRF ol for the prevention and/or treatnent

of sewasanl haveathei eNgssoloar ri sk factors related to
deregul ati ons of lipid and/ or gl ucose netabolism

(hypefi ignddEm which arethe sasweor tdjfferent. fepresent @ single bond, an
a redpﬁ%é?{]afo'?n o?‘g étﬁ’fﬁr g{oqnal ri sk. The present
[

i nven IS therefore directed at providing novel
subst R ahéR’;, which are the same or different, represent an alkyl, alkenyl, aryi

group or a heterocycle,
* R’ican also represent a hydrogen atom,
the X; groups with i = 6 or i = 8, which are the same or different, represent a
halogen atom or correspond to the formula G'-R’; , G’j and R’} being such as
defined hereinabove, Xs and Xs not simultaneously representing a hydrogen atom,

Xiwithi=1, 2, 3, 4, 5, 6 or 8 cannot represent a heterocycle directly bound to the
aromatic ring of the 1,3-diphenyl prop-2-en-1-one,

with the exception of compounds represented by formula (1) in
which simultaneously :

* one of the groups Xy, Xz, X3, X4 or Xs is a hydroxy! group,

* Gy is an oxygen atom,
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1, 3-di phenyl prop- 2-en-1-one derivatives having an

inmproved fornmula and a satisfactory therapeutic

efficacy. 20 These and ot her ol§j ectives are attained

by the invention which in particular has as object
substituted 1, 3-di phenyl prop-2-en-1-one derivatives

repr esent ed by eneral formula (1) below: 25 (1) in

whi ch ™ andoor\ee@t? theeatosipa X 6UXsdd @ Bydegan rajomoot Achalogen or a

fol I owi n al@loﬁ]g CEJﬁM‘u ch G/ is an oxygen or

sul fur Is’an chain such as defined
hereinbelomt substituted by a substituent from group

8, B8 Bseantanea ohy SAMBPUNGY, JBpressTied by Tormuia () in
w—h&t gmfgn%ohggmbgroup 1 are selected in the group

consisting of c oxy groups having the fornmula :
- COOR4he Xar Kaﬁb# IXsgroupss simtiltangotibly reprasentia:hydrogen atom,

tetrazol | _aroMp,,, t he substituents from
groupﬁg Z{E@ng Be%rtoélasir‘ﬁgrteﬁgng{édﬁb consi sting of
sul & onthe Xagjré ts@NhiGHilrd$3gro R ng
the fornulgegr:up(’g%ﬁ%h&s: 1(|) erth %a'ﬂbeo ?(j qdﬁ@?l/\?nl ch

ar e" t Hae La @0 represents a halpgen o5 ars ||nggr9uﬁydr ogen
§ S s P P S, 40 of B s s

depresentst a sabpatesktinear, ttna:h«:tWoacmhccnlky:l grbup),rinalogemated or not,

%5 &?d) res&ectlvely correspond to the fornmula (G -
aRYaArogen aRM- i n which : ~ n can have the values 0

or 1, " G and G ;, which are the same or different,

represent a single bond, an xygen atomor a sul fur
at ofi¢cording mpaﬂ!qulafmﬁraho@f@rtth esearapewnds fepsesented by formula

(GPARSS0Lh AL AeliNba RAKRZPbve 3/ exclude compounds represented by

formula (I) in which simultaneously :
» the X4, Xz and X4 groups simultaneously represent a hydrogen atom,
* and one of the groups X3 or Xs represents a hydrogen atom or a halogen or
an alkyl group or an alkyloxy group or an alkylthio group or a hydroxyl group

or a thiol group or a thionitroso group.

In a preferred manner, a particular object of the invention relates to
compounds represented by general formula (la) which correspond to compounds
having general formula (1) in which X4 and Xs are hydrogen atoms.

In a preferred manner, a particular object of the invention relates to
compounds represented by general formula (Ib) which correspond to compounds
having general formula (I) in which X, and X, are alkyl groups and more

advantageously in which X; and Xs are hydrogen atoms.

A particular object of the invention relates to compounds represented by
general formula (lc) which correspond to compounds having general formula (l) in

which X4, X3 and X, are alkyl groups.
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20 group or a heterocycle, ® R; can also represent a

hydrogen atom the X1 groups with i =6 or i = 8,
whi ch are the same or differen®, represent a hal ogen
atom or correspond to the fornula G;-R; , G; and

R 1 being such as defined hereinabove, X6 and X8 not
si mul taneously representing a hydrogen atom 25 Xi
withi =1, 2 3, 4, 5 6 or 8 cannot represent a

het er Q.th ticr

et o YAl 541 BB o o BB S ohlBuPln reprosentec
bﬁl genorH) fowmsula € i) egrsioh edrre¥pdmd BIEEmPbLniS haaiﬂg\@ér@ﬁm formula (1)

| taneously : e of the groups X1, X2, X
nH@“a?“h%@r&?ﬂdaﬁﬁcﬁUB hydrogen atom oxygen atom 8 7

and one of the groups X6 or X8 is a hydrogen atomor a

hal ogen or a hydroxyl or an al kyl oxy group, with the

ex c e pAnotheoipactivgiarustyject afithe devdrtidbnreldtes i tampblints represented

By et Borouls ME B eresnafi Giamas s havigeneral formula ()

ARhiSR XU SHPX BRPAF ?P@r‘ou s; R;, ™ the X5 group
represents a thionifroso group or a GiRiI group, *

the X3 group represents a halogen or a G ;R ; group,

| f
at om BV More preFEBRR? Ik SaftbolriepRltad o bkl formuia (1)
brenthose |b witict X4l apid Xayate kydrbleh atoras Rindnad veeeamscRélyoin which Xo
%ﬂ%& hydrogen atom According to a particular

Y g Benpounds represented by fornula 15
(1) are such as defined herei nabove and excl ude
conmpounds represented by
Another particular object of the invention relates to compounds represented

by general formula (lI) in which X1 X3, X4, Xs and Xg are alkyl groups.

Another particular object of the invention relates to compounds represented
by general formula (1) in which Xs and Xg are alkyl groups and X, Xz, Xs and Xs
are hydrogen atoms.

According to a particular aspect of the invention, the compounds
represented by formula (I) are such as defined hereinabove with X3 which
represents a halogen atom or a thionitroso group or corresponds to the formula
(G-R)n-G'-R’} such as defined earlier, in which G’; represents an oxygen atom or a
sulfur atom.

The invention also includes the optical and geometric isomers, racemates,

tautomers, salts, hydrates and mixtures of the inventive compounds.

The invention also encompasses the prodrugs of the inventive compounds
which, after administration to a subject, are converted to inventive compounds
and/or to metabolites of inventive compounds which display similar therapeutic
activity to the inventive compounds.
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formula (1) in which sinmultaneously : ~ the X1, X2 and
X4 groups sinmultaneously represent a hydrogen atom *
and one of the groups X3 or X510epresents a hydrogen
atom or a hal ogen or an alkyl group or an al kyl oxy
group or an alkylthio group or a hydroxyl group 20 or
a thiol group or a thionitroso group. In a preferred
manner, a particul ar object of the invention rel ates

b | f la (]
5 PSR R SR i LA 1B i s
UMut Atorhineth i Adopliflg 235e45f@h<{51)0§fdé%,91r) 2«’3“39?(‘,55 €7 bPsa

preferred manner, a particular object of the invention
relates to conpounds represented by general fornula

For mul bt 355 GRRERG Mgk gty B AL TEE e nvention such
rRrdescrbyd hepginabove cam adbpiheXsis anttand confringéibagen
atons. 30 A particular object of the invention rel ates

to conmpounds represented by general formula (Ic)

whi C.hA‘EE%Q?@QEO%,th%s%%ﬂgéﬂgsthga\f%wl GHRR a&egigﬁé'f%aa saturated

(1) in are a groups.
Awdtdearbgrafunationalinedsj ecanabiedt drecydlicehalogenatedadrasot; baving more

FARRE GoR! 38 b el P 0neron piin Sudh 55 Methyl, ethyl,
\Broy, Xéoprﬁ%gl_, Xp-tsuth, XlaoBUE/1, "SRR, aéémﬂt @e&ﬁé’ﬁt?@r n-hexyl or

particul ar object of the invention TelatesS B
SyaipberdsGreynesentaiing ppe qrwoatarbon aipms(ar gonkainistg from two to

SRUBE R4S Mg TRy I ARROE My 4l B droh are it
?g?fﬂagm(;iyrf)fém.conpounds represent ed by general

According to the invention, the term “alkenyl” denotes an unsaturated
hydrocarbon function, linear, branched or cyclic, halogenated or not, having more
particularly from 1 to 24, preferably 1 to 10, carbon atoms.

According to the invention, the term “alkyl” denotes an aromatic
hydrocarbon group, substituted or not, in particular substituted by at least one
halogen atom, an alkyl, hydroxyl, thiol, alkyloxy, alkylthio, oxime or thionitroso
group. Phenyl groups are quite particularly preferred.

According to the invention, the term “heterocycle” designates a cyclic group,
saturated or unsaturated or aromatic comprising one or more heteroatoms, such
as nitrogen, sulfur and oxygen. They can be substituted, advantageously by at
least one alkyl group such as defined hereinabove. Heterocycles such as
dithiolanes, pyridine, furan, thiophene or morpholine are particularly preferred. In
the context of the invention, the heterocycles piperidine and piperazine are

advantageously substituted by at least one alkyl group such as defined
hereinabove.
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20

are those in which X, and X5 are hydrogen atons and

advant ageously in which X2 and X4 are al kyl groups.

Anot her particul ar object of the invention relates to

conmpounds represented 15 by general formula (11) in

which X, X3, X4, X6 and X8 are al kyl groups. Another

particul ar object of the invention relates to o

conpomhestefr@pmiiﬁ@% refigys e e PTOSPogrieupabqund te ithe aromatic ring
' a%ﬁmare al kyl groups and XI, X2, X4 and X5

§?28ﬁ9§§%g@ﬁ atons. 20 According to a particular

aspect of the invention, the conpounds represented by

formu |) are. such as define erei nabove with X3

whi chHﬁPéﬁ?’E@&fW%xyad?%Q Y a&‘t%l‘r{’]&ha&‘ Avad te thasdng by an oxygen

P The ARYIPERPRARfRdIdFIdormila (G -R)n-G, -R,

such as defined earlier, 1n which G, represents an

oxygen atomor a 25 sulfur atom The invention also

i nclu tical and, geo ric i.soners, racenates,

| 1t U958 5 R8BS S el BOEE toBE SRR ring by
sONEMdtore(thioeEtitnd) 3Phd BRyl shiRtd aBfifdFBafiBEONpasses

the prodrugs of the inventive conpounds which, after

adm nistration to a subject, are converted to

I nvent t a 1.t es: of .

| vent T goff PRI rop PR o BITHL BROHILE: iklps, gt fpiine atom.
activity to the inventive conmpounds. 10 In a preferred

nner. t | east one of t.he gr s.G or Gi
AepRlng,fa a,paT g RE endkadiment of e inysnling. Bratersed qgpounds are
irfictRed belotv with their eorrBspdndihg $ornulh® : t he scope of the
i nvention, the derivatives according to the invention

such as described herei nabove can adopt the cis or

TLATR SR P 2Rl R BASE NS S st BhRaBa
ﬁgt{mkzgiweggylﬁgyloby-arﬁ‘rbEﬁbthylphﬁﬂyli);ﬁropt@-bﬂgﬁﬁﬂé ed or

S—g

1-(4-Mercapto-3,5-dimethylphenyl)-3-(4-carboxydimethylmethyloxy-3,5-dimethyl
phenyl)prop-2-en-1-one :

1-(4-Cyclohexylethylthio-3,5-dimethylphenyl)-3-(4-carboxydimethylmethyloxy-3,5-
dimethylphenyl)prop-2-en-1-one :
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10 particularly from1l to 24, preferably 1 to 10,
carbon atons such as nethyl, ethyl, propyl,

i sopropyl, n-butyl, isobutyl, #ert-butyl, pentyl,
neopentyl, n-hexyl or cyclohexyl. G oups containing
one or two carbon atons or containing fromtwo to
seven carbon atons are particularly preferred. Methyl

and ethyl groups are quite particularly preferred. 15
1§D§LO

According to the invention, the termX denot es
an unsaturated hydrocarbon [ i ndar ,%br anched

or cyclic, halog i e
particularly fro to 24 ferhbly 1 to 10, carbon
atonms. 20 According to thé | mtion, the term "al kyl"

denotes an aromatic hydrocarbon group, substituted or

0 in particul ar, substituted by at, | east one
ﬁa{%@'ﬁhﬁsw'%a%gér 'R}ﬂ?hvlﬂb%mgk?ﬂ&-%b%xd"aﬁttvlreﬁghyloxy-&5-
@iﬂﬁéiﬂﬂlﬂ%n&gbiﬂ}ﬁ%&n-ﬁ-@n@“ troso group. Phenyl groups

are gquite rticularly preferred. 25 According to the
i nvention, the term "heterocycl e

desi gRates a cyclic

group, saturated or unsaturated:ar JC
conprising one or nore h @ sych “as nitrogen,
sul fur and oxygen. They~Ca RISt t ut ed,

advant ageousl y by at e al kyl group such as
defi ned herei nabove.HOHeter offycl es such as
di t hi ol anes, pyridine, raf, thiophene or norpholine

f
oS RORE RS PRen bl i ho i Betienes o
@hﬂeﬂﬁﬁﬂﬂﬁ@ﬁgﬂgﬂﬂkyp$@h§hityted by at |east one alkyl
group such as defined hereinabove. 11 The term

thionitroso refers to a nitroso prou und to the
aromatic ring through g SLlfur S pterm

al kyl oxy desi gnates an dl ky ‘bo nd to the ring

by an oxygen 5 atom YH arn i s defined
earlier.

| 0
1-(2,5-Dihydroxyphenyl)-3-(4-carboxydimethylmethyloxy-3,5-dimethylphenyl)prop-
2-en-1-one :

1-(2,5-Dimethoxyphenyl)-3-(4-carboxydimethylmethyloxy-3,5-dimethylphenyl)prop-
2-en-1-one :

1-(4-Phenylethyloxyphenyl)-3-(4-carboxydimethylmethyloxy-3,5-
dimethylphenyl)prop-2-en-1-one :
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The termal kylthio refers to an al kyl chain bound to
the aromatic ring by a sulfur atom (thioether bond).
The al kyl chain is defined earfi3er. 10 The term

hal ogen represents a chlorine, bromne, iodine or
fluorine atom According to a particul ar enbodi nent of
the invention, preferred conpounds are i ndicated
bel ow with their corresponding formuljas : 1@
1-(4-((R S)-5-[1, 2] di t hiol an- 3- ;
I met hyl phenyl ) - 3- (4-
car boxydi net hyl Oy -3
l1-one : 0 OH
1- (4- Mer capt o- 3, 5-di net hyl pheny][) - 3- (4- car boxydi et hyl
nmet hyl oxy-3, 5-d inethyl pheny®)prop-2-en-1-one : OH

o) 4- I t hi Q- -d ,

%a@%rgﬁéﬁ*ﬁ*—\ﬂéﬁvﬁ&ﬁf@%@aﬁ ety hymetayiony-3.5-
rnemwihémr)wan:zxwr Pope-1-one : 12 CH

1- (2, 5- D hydroxy-3, 4, 6-tri met hyl phenyl ) - 3- (4- car boxydi

nmet hyl net hyl oxy- 3, 5- di net hyl phenyl) rop 2-®n-1-one :

OH 5

1- (2, 5- D net hoxy- 3, 4, 6- tg)

met hyl met hoxy- 3, 5 NG TTE

CH o

1- (2, 5- D hydr oxyphenyl ) - 3- (4- calf boxydi net hyl net hyl oxy-

3, 5- di met hyl phenyl ) prop- 2-en-1%one : OH

1-(4-(Pentylthioethyloxy)phenyl)-3-(4-tert-butyloxycarbonyldimethylmethyloxy-3,5-
dimethylphenyl)prop-2-en-1-one :

3 (4ogar boxydi
2-en-1-one :

i met hyl phe

1-(4-(Pentylthioethyloxy)phenyl)-3-(4-carboxydimethylmethyloxy-3,5-
dimethylphenyl)prop-2-en-1-one :

\/\/\s/\/o

1-(4-Hydroxy-3,5-dimethylphenyl)-3-(4-tert-butyloxycarbonyldimethylmethyloxy-
3,5-dimethylphenyl)prop-2-ene-1-one :

1-(4-Hydroxy-3,5-dimethylphenyl)-3-(4-carboxydimethylmethyloxy-3,5-
dimethylphenyl)prop-2-ene-1-one :
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HO 10

1- (2, 5- D net hoxyphenyl) - 3- (4- car boxydi net hyl net hyl oxy-
3, 5-di et hyl phenyl ) prop- 2-en-14one : OH 1-(4- Phenyl
et hyl

t hyl oxyphenyl ) - 3- (4- car boxydi net hyl net hyl oxy-3, 5-
15 di net hyl phenyl ) prop-2-en-1-one : 13 CH
1- (4- (Mor phol i n-4-yl et hyl oxy) phenyl ) - 3-(4- car boxydi
nmet h
OH 5 0

yl et hyl oxy 3, 5- di net hyl phenpyl) gﬁ 2-en-1-one :

3- ( -teOrHt-butyI oxyca

1- (. 4- (Pentyl t hi oet h?gl oxly) phen
rbonyl d i net hyl net hy ) ,

di met hyl phenyl ) pr op- 2- & : -(4-(Pentylth

i oet hyl oxy) phenyl ) -3-(4-Ta Jboxyd 1 m et hyl

met hyl oxy- 3, 5- di net hyl phengl)prop 2-en-1-one : OH 10

AR DL E ki vieRRV By et h e dert-bliickycarbony

dirRetfily MRStAYIRD )5 d)imE eMYBplorRPen-1-bmed- Hyd roxy- 3,
5'- [ ymat h)ylil pzeny l) - Sﬂ?‘mar ngyd [ r?et hyl rret hyl oxy- 3,

5- 15 di net hyl phenyl ) pr op- 2- ene- 1- ond

OH
1-(4-((R S 5~
,2](dit(§1iolzem-3g{d/lwgu S yI)- igk utyloxyc

arbonyl di nmet hyl et hyl oxy- 3
i met hyl phenyl ) pr op- 2-en-1| - one

1-(4-((R,S)-5-[1,2]dithiolan-3-ylpentyloxy)phenyl)-3-(4-carboxydimethylmethyloxy-
3,5-dimethylphenyl)prop-2-en-1-one :

1-(4-Methylthiophenyl)-3-(4-tert-butyloxycarbonyldimethylmethyloxy-3,5-
dibromophenyl)prop-2-ene-1-one :

Br 0O
0
| g o
S
O | Br

(o]

1-(4-Methylthiophenyl)-3-(4-carboxydimethylmethyloxy-3,5-dibromophenyl)prop-2-

Br 0
o]
s as
S
O | Br

0

ene-1-one :

1-(4-Cyclohexylethyloxyphenyl)-3-(4-tert-butyloxycarbonyldimethylmethyloxy-3,5-
dimethylphenyl)prop-2-en-1-one :
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SS51-(4-((RS-5-[1

, 2] di t hi ol an- 3-yl pentyl oxy) phenyl ) - 3-(4-car boxyd

i met hyl nmet hyl oxy- 3, 5-di net hyl phenyl ) pr op- 2- en-1-one :
OH 1- (4- Met hyl t hi ophenyl )-3-(4-tert-butyl oxycarbonyl d
i met hyl met hyl oxy- 3, 5- di bronophenyl ) prop-2-ene-1I-one :
10 1-(4- Methyl thi ophenyl) - 3-(4-carboxyd

|nethylnethyloxy 3, 5- dlbronnphenyl)pro - e-1 -one
; -(4-Cyclo hexylethyloxyphe 72
nyI) 3 (4-tert-butyl ox m et hyl

nmet hyl oxy- 3, 5- 1§ nethyl @nylf) prop-2-en-1-one : 15
1- (4- Cycl ohexyl et iyl oxypher 23-(4-carboxyd i nethyl
met hyl oxy-3, 5- dinethyl phenyld prop-2-en-1-one : OH 5

TSP Ry ok g 3 carboRydtmetyimethylony-3, 8-
%‘@‘Z{#’Wt@@%}‘m galerzrefﬂyllpggﬁyi ) - 3- (4- car boxyd

i met hyl net hyl oxy-3, 5- dinethyl phen I)pt§g12 en- 1- one
: OH 10

1- (4-Propyl oxy- 3, 5- thyip ert-butyl oxyc
ar bonyl d i et hyl ony-
3, 5-di net hyl phenyl op- 2- . ; -(4-Pro

pyl oxy-3,5-d i nethyl phe nyl)-35(4-ca rboxyd i m ethyl

met hyl oxy-3, 5- 15 di et hyl phenyl) prop- 2-en-1-one :
1-(4-Methy thio-3 ,5-dimethylphenyl)-3- (4-tert-buty|oxycarbonyldlmethylmethyloxy-

3,5-dimethylphenyl)prop-2-en-1-one :

1-(4-Methylthio-3,5-dimethylphenyl)-3-(4-carboxydimethylmethyloxy-3,5-
dimethylphenyl)prop-2-en-1-one :

1-(4-Propyloxy-3,5-dimethylphenyl)-3-(4-tert- butyloxycarbonyldlmethylmethyloxy-
3,5-dimethylphenyl)prop-2-en-1-one :

LA
—~

1-(4-Propyloxy-3,5-dimethylpheny!)-3-(4-carboxydimethylmethyloxy-3,5-
dimethylphenyl)prop-2-en-1-one :
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16 OH 1-(4- Met hoxy- 3, 5-di net hyl

phenyl ) -3-(4-tert-butyl oxycar bonyl di met hyl net hyl oxy-
3, 5-di et hyl phenyl ) prop- 2-en-146ne : 5

1- (4- Met hoxy- 3, 5- di et hyl phenyl ) - 3- (4- car boxyd

i met hyl met hyl oxy- 3, 5- di net hyl phenyl ) pr op- 2- en- 1- one :
H

1- (4- Hexyl oxy- 3, 5-di net hyl phenyl ) -
r bonyl di met hyl net hyl oxy-
3, 5- dlnEthyIphenyI)prop 2-€
1- (4- Hexyl oxy- 3, Tipy
|nethylnethyloxy 3 5 di ng phenyl ) pr op- 2- en- 1- one
: OH 1-(4-Cycl ohexyl ethyl oXy-3, 5-d i methyl p

henyl )-3-(4-tert-butyloxyca rigo nyld i nmethyl 15

%?QEMI@{%S%%# ig{%tt\yﬁ%llg(é}1h)§)r-]g—li{,)l-'gé|£E-|{f)'u%ylg)?yc%1rbonyld|methylmethyloxy-
i3BdhmetphRhenyhgropd2eac Pexedi net hyl net hyl oxy- 3, 5-
di met hyl pheny )prop 2-en-l-one : OH5

1- (4- Cycl ohexyl t hi oet hyl oxyphenyl ) -
ar bonyl di met hyl net hyl oxy- 7<

3, 5-di et hyl phenyl ) pr op ase)

1- (4- Cycl ohexyl t hi oety¥ ' 3- (4- car boxydi net hy
| met hyl oxy- 3, 5- dine ; lyI ) prop-2-en-1-one : n 10

-(4-teft-butyl oxyca

car boxyd

-@4-tert-butyl oxyc

1-(4-Methoxy-3,5-dimethylphenyl)-3-(4-carboxydimethylmethyloxy-3,5-
dimethylphenyl)prop-2-en-1-one :

1-(4-Hexyloxy-3,5-dimethylphenyl)-3-(4-tert-butyloxycarbonyldimethylmethyloxy-
3,5-dimethylphenyl)prop-2-en-1-one :
o]
o% 7<
(o}
SN0 ‘
(s}

1-(4-Hexyloxy-3,5-dimethylphenyl)-3-(4-carboxydimethylmethyloxy-3,5-dimethyl
phenyl)prop-2-en-1-one :

1-(4-Cyclohexylethyloxy-3, 5-dimethylphenyl)-3-(4-tert-butyloxycarbonyldimethyl
methyloxy-3,5-dimethylphenyl)prop-2-en-1-one :
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H
1-(2,4,5-Trinmet hyl phenyl)-3-(4-tert-butyl oxycarbonyl d
nmet hyl met hyl oxy- 3, 5- di net hyl phenyl ) prop-2-en-1-one :
1-(2,4,5-Trimet hyl phenyl ) - 3- (4-car boxyd i nethyl

met hyl oxy-3, 5- 15 di net hyl phenyl) prop- 2 en-1-one : 18
CH 1 -(4-Cyclo hexyith ioethyloxy-3, 5- | nmet hyl

henyl )-3-(4-tert-
dﬁ/#e&%l phenyl ) p

but yl oxycar bonyl di net hyl met hyl oxy 8,5
rop- 2-en-1-one :
1- (4- Cycl ohexyl t V’t/h\yTo , 5-[di met hyl phenyl ) - 3-(4-c
ar boxydi net hyl net OoXYy-
3, 5-di net hyl phenyl)prop 2-en-leone : OH
hen tert-butyl oxycarhon
ﬁé@@?@%@%@%&ay@%g F’B”é RYRDENY -4 cas oaydém@¥hylmeﬁwloxv-3 5-
dirhéthiyiphan P,t @pvi-bna-:(4- car boxydi nmet hyl met hyl oxy- 3
-f uoropheny rop-2-en- 1-one : OH
1-(2, 3, 4,5, 6-Pent anet hyI phenyl) 3- (-te butyl oxycarb

onyldlnethylnethyloxy

di met hyl phenyl ) pro n-
5, 6- Pentanethylphqi;jfeﬁ/
, 5- di met hyl phenyl op- 2

1-(4-Cyclohexylthioethyloxyphenyl)-3-(4-tert-butyloxycarbonyldimethylmethyloxy-

3,5-dimethylphenyl)prop-2-en-1-one :

1-(4-Cyclohexylthioethyloxyphenyl)-3-(4-carboxydimethylmethyloxy-3,5-
dimethylphenyl)prop-2-en-1-one :

O\S/\/o

1-(2,4,5-Trimethyiphenyl)-3-(4-tert-butyloxycarbonyldimethylmethyloxy-3,5-

dimethylphenyl)prop-2-en-1-one :
(0]
oA
")

1-(2,4,5-Trimethylphenyl)-3-(4-carboxydimethylmethyloxy-3,5-
dimethylphenyl)prop-2-en-1-one :
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1- (4- Phenyl oxyphenyl )-3-(4-tert-butyl oxyca rbonyld
met hyl nmet hyl oxy- 3, 5- di net hyl phenyl) prop-2-en-1-one
: 1 -(4-Phenyl oxyphe nyl)-3-(41&a rboxyd i m et hyl
met hyl oxy-3, 5-d i nmet hyl phenyl)prop-2- en-1-one : OH
10
1- (4- Met hoxy- 3-f | uorophenyl)-3-(4-tert- butyl oxycar bony

I d inmethyl met hyl oxy-3, 5-
QW hoxy-3-fl uo
@ | Imeth yl oxy-3, 5-

di met hyl phenyl ) prop-2-en- 1- one
d
20 OH

rop he nyl)-3-(4-ca rbo
- ohe
5-(4-tert-buty|oxycarbony

15 di et hyl phenyl ) prop s
1- (4- Met hoxy- 3- et hyl_phg

I d imethyl met hyl oxy-3, 5-
di met hyl phenyl ) pr op- 2- en- 1- %ne : 5

31 M%g@bhwﬁ%émylby* Bf@ayhéthﬂphénw%b@xaéﬂt net hyl met hy

OX -0, | rret eny pr (0] -en-1-o0nhe .
boivlonisRam e e on BRigothg hamylinrop B lone
ar bonyl di met hyl met hyl oxy- 0

3, 5-di net hyl phenyl) pr op- 2- en-1-on
1- (4- Hexyl t hi o- 3,
i met hyi phenyl ) - 3- 4~ tar boXyd b

di met hyl phenyl ) pr op- 2- en-
1- (2, 5-D net hoxyphenyl)-3-(4-tert-butyl oxycarbonyl di ne

t hyl nmet hyl oxy-3, 5- 15 di met hyl phenyl ) prop- 2- en- 1-one
1-@1Cyclohexylthioethyloxy-3,5-dimethylphenyl)-3-(4-carboxydimethylmethyloxy-

3,5-dimethylphenyl)prop-2-en-1-one :

0
L SO
S/\/0 O I

1-(4-Methylthiophenyl)-3-(4-tert-butyloxycarbonyldimethylmethyloxy-3-

oo

0

fluorophenyl)prop-2-en-1-one :

e

1-(4-Methylthiophenyl)-3-(4-carboxydimethylmethyloxy-3-fluorophenyl)prop-2-en-

1-one:
(o]
erJ\
OH
ae

1~(2,3,4,5,6-Pentamethylphenyl)-3-(4-tert-butyloxycarbonyldimethylmethyloxy-3,5-
dimethyiphenyl)prop-2-en-1-one :
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1- (2, 5- D net hoxyphenyl ) - 3- (4- car boxydi net hyl
nmet hyl oxy- 3, 5-di net hyl phenyl ){Jr op- 2-en-1-one : OH 5
1- (3, 5- Di net hyl - 4- (nor phol i n- 4191 et hyl oxy) phenyl ) - 3- (4

et hyl oxycar bonyl di net hyl met hyl oxy- 3, 5- di net hyl phenyl ) p
rop-2-en-1-one hydrochloride : 1-(3,
5- Di met hyl - 4- (nor phol i n- 4-yl et onx ) phenyl )-3-(4-carb
oxydi met hyl net hyl oxy- 07<
3, 5-di et hyl phenyl) e 1 OH

1- (4- Bronophenyl ) - 3- | oxycar bonyl di et hyl e
t hyl oxy-3, 5- difl ugre ) prop- 2-en-1-one : 22

1- (4- Bronmophenyl )-3-(4 carboxydlnethylnethyloxy 3, 5-di
fl uor ophenyl ) prop-2-en- 1- %ne : OH

Jf (@% el él@’%té’mbeyidHéNny@M%bFH&W in)ietﬁylh’?\e‘tl?\9|E>S(¥1

but y1'oxycar bonyl di'met hyl'met hyl oxy- 3, 5- di met hyl p eny )p
dispethylphenyprop-2-en¢roneeét hoxy-3-trifl uo ro net hyl
phenyl)-3-(4-ca rboxyd i methyl methyl gxy-3, 5-
di met hyl phenyl') prop- 2-en-1-one :| OH,10[[The invention
al so has as object a nethod fo p%gi compounds
represented by fornukg et hod of preparation
has many advant ages. | 5
i ndustrial scale and . ~ds~a hi gh yield of conpounds
represented by forrmula (Il).o 15 The method according
to the invention conprises contacting in basic
1-(4-Phenyloxyphenyl)-3-(4-tert-butyloxycarbonyldimethylmethyloxy-3,5-

dimethylphenyl)prop-2-en-1-one :

1-(4-Phenyloxyphenyl)-3-(4-carboxydimethylmethyloxy-3,5-dimethylphenyl)prop-2-

1-(4-Methoxy-3-fluorophenyl)-3-(4-tert-butyloxycarbonyldimethylmethyloxy-3,5-

en-1-one :

dimethylphenyl)prop-2-en-1-one :

1-(4-Methoxy-3-fluorophenyl)-3-(4-carboxydimethylmethyloxy-3,5-
dimethylphenyl)prop-2-en-1-one :
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medium or in acidic nediumat |east one conpound

represented by formula (A) wth at | east one conpound

represented by formula (B), fo2hulas (A) and (B)

being : 23 (A) x8 (B) fornmulas in which X1, X2, X3,

X4, X5, X6, X7 et X8 are such as defined herei nabove,

5 X7 can al so represent a hydroxyl or thiol group. The

conditions for carrying out said|reacti@gn in acidic or
C Sked | ed in the

bl e.l Said two

gon acted in

art and wde variatignsjare pos
conpounds are advantage
stoichionetric 10 props Contact is preferably
done at roomtenperature (between approximtely 18C
and 25C) and at atnospheri copressure. I n basic nmedium

- | | L-teAgU ' i -3.5-
oy PR S (AL O et bb B ARG IRTARRB-3,5
dirdetbyIphhenyl)plop-2-edi-1ronBydr oxi de or an 15 al kal i ne
nmetal al coholate |ike sodiumethylateg In acidic
medium the reaction is preferahl yocaprised out in the
presence of a strong acjd, su ydtochl oric aci d.
20 The reaction schenevgan be-tepirsted as follows : 0
(B) The synthesis in ba gdi um can be carried out
in the follow ng manner: 24l One nol ar equi val ent of
ket one (conmpound (A)) and ohe nol ar equival ent of
aL(dﬂh&%xgqpmmwﬁhéﬁlysqafe:a‘i@éwimﬁgﬂnefhyﬂ)xy-s,5-
hydr oal cohol i ¢ sol uti'on of 20 nol ar
dimethylphenyl)prop-2-en-1-one :

1-(4-Hexylthio-3,5-dimethylphenyl)-3-(4-tert-butyloxycarbonyldimethylmethyloxy-
3,5-dimethylphenyl)prop-2-en-1-one :

1-(4-Hexylthio-3,5-dimethylphenyl)-3-(4-carboxydimethylmethyloxy-3,5-
dimethylphenyl)prop-2-en-1-one :

1-(2,5-Dimethoxyphenyl)-3-(4-tert-butyloxycarbonyldimethylmethyloxy-3,5-
dimethylphenyl)prop-2-en-1-one :
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equi val ents of sodi um hydroxi de. The m xture is
stirred for approximately 18 hours at room
tenperature (between 18C and 28C). The nediumis then
acidified (in 5 particular to a pH of approxi mately
2) in particular wth hydrochloric acid. The expected
substituted 1, 3-di phenyl prop-2-en-1-one can be

obtai ned by precipitation or ~oI|d/I|qU|d extractlon
after evaporation of the reac can t hen
be purified by silica
crystallization. 10 T
be carried out in the
equi val ent of keto (€o
equi val ent of ald hyde (®onpound (B)) are solubilized

e Dimar e HA- R R BV SRimsnyiehenyDprop-

qupqnﬁkyfe for apprOX|nater 6 hours the solvent is
elimnated, in partlcular by vacuum 15 evaporati on.

grap
S n aC|d|c ned|un1can
i ng manner: One nol ar

purified, in partlcular by chro P
gel . The nethod for preparjnggscong
formula (1) allows the pieparagi o
referred to hereinbel ow.a M medi at e conpounds. 20
The invention al so has jas object certain starting
materials and internediate cBnpounds obt ai ned as

AL@VE-tiadefriyl- 4L(ﬂ16rBﬁol|ﬁ1\49ﬂéth9I&x¥ e gpg ~medi at e

conpounds are nore particul arl in the group
ethmddxycarlpnyldimethtyimethylaxy-3,5- dlmethylphenyl)prop-2-en-1 -one

e j get hyl oxy) phenyl ) - 3- (4- hydr oxy- 3, 5-d
Exgcﬁ%fgﬁgnyl)prop 2- en-1-one; "
1-(4- ((R S) 5-[1, 2] di t hi ol an- 3- ylpentyloxy)pﬁenyl) 3-(

1- (4- Net hyl t hi ophenyl ) - 3- (4- hydr oxy- d| ron%*r\enw)
prop-2-en-1-one; ¥ \ _Jf—

1- (4- (Cyclohexyléknxybxy)ph: - 34/(4- hydr oxy- 3, 5- di ne
t hyl phenyl ) pr op- 2-

ds‘represented by
compounds

1-(3,5-Dimethyl-4-(morpholin-4-ylethyloxy)phenyl)-3-(4-carboxydimethylmethyloxy-
3,5-dimethylphenyl)prop-2-en-1-one :

1-(4-Bromophenyl)-3-(4-tert-butyloxycarbonyldimethylmethyloxy-3,5-
difluorophenyl)prop-2-en-1-one :




en-1-one; 25 7

1- (4- Met hyl t hi o- 3, 5-di net hyl phenyl ) - 3- (4- hydr oxy- 3, 5-d

i met hyl phenyl ) prop- 2-en-1-one22"

1- (4- Met hoxy- 3, 5- di et hyl

phenyl) - 3- (4- hydr oxy- 3, 5-di met hyl phenyl) prop-2-

en-1-one; 5 ™ 1-(4-(Cycl ohexyl et hyl oxy) -3, 5-d

Nl r{dtBronpdpneny))-B{(4-¢atbodkydinyetBybrethyloxy-3,5-difluorophenyl)prop-2-en-

iinethylphenyl)prop-z-en-l -one; A~

QB { Oycl ohexyl t hi oet hyl oxy) phenyl ) - 3- (4- hydr oxy- 3, 5-

di met hyl phenyl)prop- 2-en-1-one; % o}

1-(2,4,5-Trinet hyl phenyl) - 3- (4- hydrloxys. 8, -dinethylphe

nyl ) prop-2-en-1- 10 one;

1- (4- (Cycl ohexyl t hi oet Bryl_o» diet hyl phenyl ) -3-(4

-hydroxy-3,5- d inethylp I)plop 2-en-1-one; ~

1- (4- Met hyl t hi ophenyl ) - 3-T¥4< hy

p 2-en-1-one; *
(2,3,4,5, 6- Pent anet h phenyl (4 hydr oxy- 3, 5- di net

ke Matingicy 1 BiRUBrOMGtYIpHBRONE-Ld-tart

Pﬁ@]cﬁ{}?%ﬁ@f&lﬁ@%&%@ é@l@)ﬂg g:xéf iitRyBhenyl)prop-2-en-1-one :

1- (4- Met hoxy-3 fluorophenyl) 3-(4 hydi;fﬁ:S 5-di net hyl

phenyl ) prop- 2-en-1- oneg
1- (4- Met hoxy- 3- net hyl phe
phenyl ) prop-2-en- 20 ~gne;

1- (4- Hexyl t hi o- 3, 5- di rrephelhyl) 3- (4- hydr oxy- 3, 5- di
nmet hyl phenyl ) prop-2- en-
1- (2, 5- D net hoxyphenyl ) - 3- (4ehydroxy 3,5-d

1??@4' ph;ﬁ%@ﬁ;}’c@n Pg)‘{ﬁruﬂ)ﬁ gll-ga;j)oxydlmethylmethyloxy-3 5-

HirhétRYRRBARDYPOPLRBNZT-BR ;- ONE;

The invention also has as object a method for preparing compounds
represented by formula (1).
Said method of preparation has many advantages. |t is simple to carry out on an
industrial scale and affords a high yield of compounds represented by formula (1).

The method according to the invention comprises contacting in basic
medium or in acidic medium at least one compound represented by formula (A)
with at least one compound represented by formula (B), formulas (A) and (B)
being :
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1- (4- Met hoxy-3-trifluoronet hyl phenyl) - 3-(4-hydroxy-3,5

- di net hyl phenyl ) prop-2-en-1-o#%e. The invention al so

has as obj ect conpounds represented by genera

formula (1) such as described herei nabove, as

nmedi canents. 30 Anot her object of the invention

concerns a pharmaceutical ang or cosnmetic conposition

conprising at | east one ¢owgpoupdsrepresented by

general formula (1) 26 suc defi ned herei nabove, in

a pharmaceutically accepkdabl¥ support, possibly in

conbi nati on Wi th anot her thexapeutig,and/ or cosnetic

active agent. In an advantageous manHer it is a

pharmaceuti cal and/or cosnetic conposition for the

treatnment of cardi ovascul ar di seases, dysli pidem as,

5 pat hol ogi es associ ated witHssyndrome X, di abetes,

obesity, hypertension, inflamwatbry di seases,

der mat ol ogi cal al di seases ( iasis, atopic

dermatitis, acne, etc.), astfine% disorders linked to

oxi dative stress, ageing ion genera&3and for exanple
articularly in the cosretic field

skin agei ng
fospyias @nwglongWin Kb.eXs, XeetXe, X7 €t1Xe &a sucl addefinedidereinabove,

h ut i N iti . ordin .
Re EofT2RR bl fror Lok BT thio o B Tk coBBoP §6 GAriing out saia
terction o acidic opbakiccinedium aird withirs eeadioef thosanskilRid iethe art and
ne fg£$OIECtI0n i n . the acute phase of cerebra
W ations gie AeE8IRUsI y it is a pharnaceutica
and/ or cosnetic conposition for the prevention and/or
treatment of the appearance of several cardiovascul ar
ri sk 3aidf d¢bocompoluatedare advardagedtsinscaftattedi h stoichiometric

/ I bol i h Li pi i di_abet
BRBSAig™. ot C5mEBt SRerER5eaV Eenelidn TP, HEMpGBire (between
approxintitely 16" €ah@258C and ek atrAdspieridsredsareof at
| east one conpound represented by formula (1) for

preparing a pharmaceutical and/or cosnetic conposition
for in basic medium, the reaction is preferably carried out in the presence of a

strong base, such as an alkaline metal hydroxide, like sodium hydroxide or an

alkaline metal alcoholate like sodium ethylate.

In acidic medium, the reaction is preferably carried out in the presence of a
strong acid, such as hydrochloric acid.

The reaction scheme can be depicted as follows :

The synthesis in basic medium can be carried out in the following manner:
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20 practicing a nethod of treatnent or prophylaxis of
the human or ani mal body. The invention also rel ates
to a nethod for treating patholdogies related to lipid
and/ or glucose netabolism conprising adm nistering to
a subject, particularly human, an effective dose of a
conpound or pharnmaceutical conposition such as 25

Qatei mgéarhequa@lmbm kethse pleamnpotidt (AR ara;brqmsmqlamsquwalent of
SRERGTE WRhrbBondf (TR, sy 28y FBTRERLSn B BAbESH of 20 moler

sqlivalents of@tﬁimhegldrmﬂudﬂ' heahixigre i® bﬂﬁé@ H@%ﬁrﬁbmmately 18 hours
i sotonic, buffered solutions and 30 t

gloraem taneetature (heswaar 8 Ccand a§é3)an3ihﬁ mmuwsﬂhea acidified (in
Bkl 48 3 ShbroTBRIP2TRIBIILORF AR TYERTARIR 458

Thas expea:tgd ofsubststptﬁcs athdlpbemylpndpl-Zenm -oaealcam ber qutalned by
sr eseryatives cl es

K t
feciatin el SaieTabid Srasta ae”garpsmtion i feastion medium. 1
rret ﬁyl cel Pu oseBS’S‘ﬁ rox;?rﬁrgﬁnhﬁ) Pﬁ“)}u&r%)igl:ystalhzatlon,

car boxynet hyl cel | uI ose, polysorbate 80, mannitol,

k8ol 008 AL o EF 0 0Bl e

OnjeentdlarneqalehF,nt afl Beft?hebdoehmowwppgﬁgaﬁ Idﬂl% molar equivalent of
owders, capsules, soft c an i k

REGbVAR (cOTRRUBHS(ED] 26R SdalleRd aion SRiANG) Sk saturated with

?é@éb’ds”% arsd %0|dind"l'ﬂé ijrﬁh%}‘@qsrﬁuﬁéetfeat FYm finfperature for

ype of orrru at | an agent such as | 'ul ose,
approxinsately & Muarscmae solvadt aist aljiminated, ueepart‘cular by vacuum

SOAPRHBSE o g RO b 35 R DAV Gy B R n partiutar
Sy&ﬁl@n%tbgfééjhgﬁon EWEa gagt ance, they can be
y

adm ni ste the oral or systemic route, such as
for exanple by the intravenous, intramnuscular,

subcujRl @?éf@cr)g %naﬁr%%ghﬁgo on OﬁHJtﬁfsafreg?ééeﬁt?J B?tfgrmlﬁh‘ig fllows the

For inje are nera
preplaratidnd of espepwsindssreferéd b hmalrih)elowu Jascmwrnémategd:ompounds

‘?heylhvgrqt?onoralgg I'|1ans]c %\Sél 8Bjec{ ée ain naaﬁlng materlals and intermediate

compounds obtained as provided for in the invention.

Said intermediate compounds are more particularly selected in the group

consisting of :

*  1-(4-(Pentylthioethyloxy)phenyl)-3-(4-hydroxy-3,5-dimethylphenyl)prop-2-
en-1-one;

»  1-(4-((R,S)-5-[1,2]dithiolan-3-ylpentyloxy)phenyl)-3-(4-hydroxy-3,5-
dimethylphenyl)prop-2-en-1-one;

* 1-(4-Methylthiophenyl)-3-(4-hydroxy-3,5-dibromophenyl)prop-2-en-1-one;

» 1-(4-(Cyclohexylethyloxy)phenyl)-3-(4-hydroxy-3,5-dimethylphenyl)prop-2-

en-1-one;
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15 understood that the injection rate and/or the

i njected dose can be adapted by those skilled in the

art according to the patient, Zhe pathol ogy, the

met hod of admnistration, etc. Typically, the

conpounds are adm nistered at doses ranging from1 pg

to 2 per adm nistration, preferably fromO0.1 to |
1-& mgh

g per T-(4dMetiy8hioad Simetimdpaemylhd< 4 ridrexys3.Segimsthylphenyl)prop-

gi venﬁ’;51 _hyon%'ri/orepeat ed several times 20 a day, as the
case €. reover, the conpositions according to

t her i ny@riiethoxyRb-divddtHyl pheryl )3-¢o-hpd foxg-3) 5 e traliphenyl)prop-2-
ingredients or agents. 25 30 28 5 LEGENDS TO THE
FI GURBR-1-OR®gures 1a. 1b. Ic illustrate the

antJ oxi ik haHILs- Yﬁgﬂ -3 8-

( Cpd 3)(g'3(?¥tced a?@gﬁs{l:%ﬁ@gﬁfﬁ‘?gﬂ 0 m%&fﬁ%wg%ge

| a shdimsethipiphienyipriops2-eh-tonglgat ed di ene fornmation

over time. The | . phase s 1 ] hut es n,. L

ver 1A Bhesy ErioBR ey e s BB etS imemyahenyiprop-
m nut esepMpyhe: he nedi um al so cont ai ned conmpound 2.

Figure 1 b illustrates the rate of diene formation,

whi th 1vi@st. 3 18imetbylphienyg-@-hydroky-3:b-tiveethyphenyBpiop-2-en-1-
coppebngl one and only 0.1 nnol/mn/ng of LDL when 15

conpound’ 2 was present in the nmedium Figure 1c

r epr edqat(Cyclvhexgithioathyloxyl8i5-dimethpipheayipd-@i-kydroxy-3,5-
forme ,o%/ltgr tinﬁ Copper, al one induced the fornmation

of 379iMethyiphgny pr@Bn?‘GQa"t‘@Bedi enes, conpared with 35

nnmod / ' L ' Mana:

T oh e ey SO RETIRHOE 2ren 1 gne:
corfj uddRet4 S, e-Rentarethwiphery!)B-(Arhpdroxy-3, 34dimethylphenyl)prop-2-
il us%h_g‘t_g he antioxidant characteristics of

i nven Q ‘npound

» 1-(4-Phenoxyphenyl)-3-(4-hydroxy-3,5-dimethylphenyl)prop-2-en-1-one;

»  1-(4-Methoxy-3-fluorophenyl)-3-(4-hydroxy-3,5-dimethylphenyl)prop-2-en-1-
one;

*  1-(4-Methoxy-3-methylphenyl)-3-(4-hydroxy-3,5-dimethylphenyl)prop-2-en-
1-one;

* 1-(4-Hexylthio-3,5-dimethylphenyl)-3-(4-hydroxy-3,5-dimethylphenyl)prop-2-
en-1-one;

*  1-(2,5-Dimethoxyphenyl)-3-(4-hydroxy-3,5-dimethylphenyl)prop-2-en-1-one;

* 1-(4-Bromophenyl)-3-(4-hydroxy-3,5-difluorophenyl)prop-2-en-1-one;

»  1-(4-Methoxy-3-trifluoromethylphenyl)-3-(4-hydroxy-3,5-
dimethylphenyl)prop-2-en-1-one.

The invention also has as object compounds represented by general
formula (1) such as described hereinabove, as medicaments.

Another object of the invention concerns a pharmaceutical and/or cosmetic
composition comprising at least one compound represented by general formula (1)
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4 (Cpd 4), conpound 6 (Cpd 6) and conmpound 8 (Cpd 8)

tested at a concentration of 10"4M Figure 2a shows

the kinetics of conjugated die2e formation. 25 The | ag

phase was 132 minutes when LDL were incubated with

copper alone as conpared with 401, 205 and 169

m nutes in the presence of conpounds 4, 6 and 8,
suchastdefiried. heteinatovebin bl pharmmcestically acaeptatile diupport, possibly

for ion.  whi.ch s 2.2 nmol /[ mn/ of ..LDL.in th

b EQBRIetan WlsE e fiscapaviid SidoEFadeic BBRRIE. 4
6 and|rB ar8Cagyamggedlye mahserofit tlﬁeadbﬁaﬁn%dﬁi@bl Qdhd/or cosmetic
reaction to 0.2 nnol/mn/ng in the presence,

of
@@m@@éﬁl@m fapd the 7traatment r@fngcarﬁlqvnécwaéséw@asw. dyslipidemias,
| gu Q% ?s%cl ZQMW %@Hr@beﬁ%un&ap&w@ S?gésel{ Ceﬂgﬁertensmn,
mﬂammatdrpmhseasemsdérﬁﬁhtol@g&admddlééésemt(béa@asm tahxplc dermatitis,

B o ga A hTBers akethid Bdrative SBRss. deid i general and for
akampreRkinY Sg&REPRAEukHY (i &éslmeff@eﬁ g%;?ﬁ%é?ﬁﬂée of wrinkles,

character o corrpoung 11" was rmnstrate
éid.f.erent concentrations conprised between 10"6 M and

phasel YRESiao. 11 HEAERY St R hermbyg cbfargions according

o thee invieation icant éeert awmbnylactm@bﬁﬁﬁyem tfepingtdfeedrepidiéction, and
control to 101.5 mnutes. The |ag phase jncreased in

glsgoRrovids af'eaptwarﬁ@imp@te@t&fh"hthﬁaﬁpmﬂrpme pf gerebral ischemia.
WdQHQ%@eghslﬁll %‘”H:epm 'c@[]?égl Andlot Q%Q%nf e S@?smon for the

ustrate G ANt 10X ANt CNArac
pfevamhentamda/ocdrqaimeuht df5thiED apPpdrarite ahcbenverqjocmmd\’/ascular risk

d Fj
taris TRkt 1 B rethudlion it il S BF oficose snafapolist (Rytipidemia,
HRbep DDy, &id. )myraﬁs@ﬁngra M@cﬁéﬁﬁeﬂ@eglesawwer

al one as conpared with

The invention also relates to the use of at least one compound represented
by formula (I) for preparing a pharmaceutical and/or cosmetic composition for
practicing a method of treatment or prophylaxis of the human or animal body.

The invention also relates to a method for treating pathologies related to
lipid and/or glucose metabolism comprising administering to a subject, particularly
human, an effective dose of a compound or pharmaceutical composition such as
defined hereinabove.

The pharmaceutical compositions according to the invention
advantageously comprise one or more pharmaceutically acceptable excipients or
vehicles. Examples include saline, physiological, isotonic, buffered solutions and
the like, compatible with pharmaceutical use and known to those skilled in the art.
The compositions can contain one or more agents or vehicles selected in the
group consisting of dispersants, solubilizers, stabilizers, preservatives, and the

like. Agents or vehicles that can be used in the formulations (liquid and/or
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92.5 and 96.4 mnutes in the presence of conpounds 19

and 23, respectively. The antioxi dant character of

compounds 19 and 23 was al so nmani fested as a 20

decrease in the rate of diene formation and by a

decrease in the total anobunt of dienes forned. In the
absence of the conpounds, the diene formation rate was
injectale andforngplidpfareDh gartiquiae Mdthyleelldospanwirowymiethylcellulose,

camsimanigeiigess PoltotatabOeipangtol aBpBiRse. Plant o,
tdeaciaptatd &e ﬁﬁ@unTh@fco%mﬁ§3b§”ﬁdoé/\@§rn§ﬂQte% E@dsﬂ@nsmns for
of LDL (Figure 40% versus 346.6 and 340.3 nnol/ ng of

rmcmﬂ tgﬁés, Pilss dakletsrsuppeptioness povdsrs, eapsutegusalt capsules, and

2o 1R Byl B ShE ot i OBl B RGBS oo prolonea

?h)j/orgdmi{apemmeléasé IC(eidr 73 tyx:zai i)é %&Mgﬁb@lan g@ebﬁsdcﬁb)s cellulose,
ested at a ceniration o i gure 5a shows

tcﬁibcmaﬁ%? PE§{:3(5$h¢_€fj§ QAM%QQWS?WUQ% p?esence of the

different conpounds, which increased in the presence

of the different antioxidant conpounds. It was 54.9
m nut dfei rcommLmd@semceomrposmnpeuadcmﬁlmg rtor ¢lassi ingebtion can be

%gﬁ"ﬁé'&ﬁe F%I]Ht @eyré%‘;g\lﬁc)’% dﬁ‘?e{ﬁaﬂﬁ{og%simn%%&sstanceh they can be

pdeﬁmstmaf bgo D U@l 20T s%fenmat réutedadlichc iy d6f edxaPhple by the
i d conpoynds was al so illustrated b t he LDL

HETS (RifAMURCUYaR eSUROHtaRRPUSy transdesmal. iafracarterist route, efc.
\‘ngﬂﬁ rc]:fl&'i fhel Ebﬂ@'fbﬁngﬁ)arg ?%e aggl'fo%h@?éq Y3 fiQli§ suspensions,

_ m n/ ng ence 0
Mmfomaﬂs beFinjected Stirougihea symingends bwmfuenima for example. [t is

OB R15G1 et A, 2B e SRt S T acdapted by

thsfé §nn@@uﬁdth%1 rt ThGopdingaid e patis W
npounid 27 andareac edI 8 nm)p%iI nwen%%‘h'gﬁgyf tﬁg method of

aﬁﬁumfﬁtrahomu elged ypmaﬂﬁdth@a@omeeundma/rer@dm'mgmred ratt m;ses ranging
ﬁ%ﬁ?”f:eugft Ikeg per administration, preferably from 0.1 mg to 1 g per

administration. The administrations may be given daily or repeated several times
a day, as the case may be. Moreover, the compositions according to the invention
can additionally comprise other active ingredients or agents.



10

15

20

25

30

conmpounds (Figure 5c) and 374 nnol/ng in the presence
of conpound 27, 365 nnol/ng with conpound 25 and 352
nmol /ng with conmpound 31. Fi gw8s 6a, 6b, 6¢C
illustrate the anti oxi dant characteristics of
i nventive conpound 15 37 (Cpd 37) tested at a
concentration of 10-4M Figure 6a shows the kinetics
of LDL oxidation. The presence of the conpound in the
medi um i nduced an increase in the |lag phase, reaching
106 minutes in the presence of conpound 37 whereas in
t he absence of said conmpound it was only 56 m nutes.
20 The decrease in the rate of LDL oxidation and the
decrease in the amount of dienes formed al so
illustrate the antioxidant character of the test
conpound. In the absence of the conpound, the
oxi dation rate was REGENDSTO THEOFIGORESconpared with
1.8 nnol/m n/ng of LDL when the conpound was present
(Figure 6b). In the absence of the conpound, the
FRjiresa @ UE, 1& illdsteateshé Gintiegidans cﬁé%c@br%’ﬁc@@'nd\)&tl% compound
whereas It was only 326.9 nnmol/ng of LDL in th

8r(Epdrddested aiaﬁmme@t@hom*d@?bﬂ 6c). Figures 7a, 7,
I
Flauke 42 LhGE thd o Mlics 81 £8hg S0, ABhE foRhbfish Byar ige. The lag
pbawwa@ “wo m@ﬂdeé%enm4wen@|M Fwﬂ:ﬁb@&;ﬂwutﬁ&oﬁﬁﬁ aloagtadcompared
ncent r shows t he
Rt AR TEReS BheBingme g 3150 cBlalpet ROBPOLNt s
mfgn(d_&té_%ﬂaﬂﬁstra@@é'ﬂ%m&% oft 8RnkABriRBASS, Wﬁﬁ: 6\X18§ 1.8 nmol/mln/mg of

Increasing I n t he presence ferent
EBhpisuthes prasence 0fueopiier 1@lonei and eglw a t heg¥miskng e obL.DL when

COMRBHBA Zifas Bttty BRHRBYG L hotba. for  conpound
Edurd hie pepessnts te hisximanaunsinti of tosjuga@éidudienesoformed over
had an effect on the LDL oxidation rate and on the

tiges Copnst along indussddthe dprmaation of 372 nmol/mg of conjugated dienes,
compared with 35 nmol/mg when the medium also contained compound 2, which

corresponds to a 90 % decrease in the amount of conjugated dienes formed.

Figures 2a, 2b, 2c¢ illustrate the antioxidant characteristics of inventive compound
4 (Cpd 4), compound 6 (Cpd 6) and compound 8 (Cpd 8) tested at a concentration
of 10™M.

Figure 2a shows the kinetics of conjugated diene formation.

The lag phase was 132 minutes when LDL were incubated with copper alone as
compared with 401, 205 and 169 minutes in the presence of compounds 4, 6 and
8, respectively.

Figure 2b illustrates the rate of diene formation, which was 2.2 nmol/min/mg of
LDL in the presence of copper alone. The presence of compounds 4, 6 and 8
slowed the rate of the diene oxidation reaction to 0.2 nmol/min/mg in the presence
of compound 4 and 1.7 nmol/min/mg in the presence of compounds 6 or 8.
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5 Compounds 13 and 33 induced a marked decrease in the
di ene oxidation rate (Figure 7b), from2.5

nmol /min/mg of LDL in the absed%ce of the conpounds to
1.5 and 1.4 nnol/mn/nmg of LDL in the presence of
compounds 13 and 33, respectively. Only conpounds 33
and 41 induced a decrease in_the total anopunt

dhedetal anownyr efediepes Jarmeed dFiaurpida W@%ﬁ&éz‘”‘@&#ﬁﬁl 9fngDL in the

ek (bR ol P, RTBAUIER BFAVEST B2 procnce o

ddmopangsdt 6\aridy8, rEspectely8a, 8b, 8c illustrate the
anti oxi dant characteristics of inventive conpound 15
17 (Cpd 17), conmpound 21 (Cpd 21), conpound 39 (Cpd

PRjurd¥h iﬂGQﬂP@t@QQhé%ntl&ﬁBQnt"@)arh@t%hgﬁlcé‘bf Rventive compound 11 (Cpd

concentration of 104M The kinetics of LDL oxidation
4tk shown in Figure 8a. In the absence of the

L T A o e TR T e S

%cdmﬁﬁaﬁklc\oﬂ’nphsea%dfwgéhqOE?QVIra?WESQmO’éM he rat e of
LDL oxidation, which was 2.5 nnol/mn/ng ln th

thenalesasice; akcemppumhdd. e !ﬁﬂﬂé'&?% W@S(a7 2 rBinutesp Staging at the
708 DoAY BN 'i!hé *]5% ES: @g?%% m% Jtﬁ c%%trol to 101.5

and 43, respectiVvely e total anount
ofinteen dhef lagrethseincregised iinl at dase- re!]}aﬂeyl maomngrdomeéagl a maximum

o edeha SR a1

absence of the conpound and 371.2 nnol/ng in the
resence of corrpound 39. The | onger Ia? phase of
dustratedhe @mntioxidant elaractesistics of inventive compound

8 2 B AR AR 1

Eigyukré Aen sﬂmvame bmletleenbf cdsnjugatbdrdiemé famﬁtlohhe
Jl'ne ‘?Qé Ianse was 8’? mmutes in the presence of copper alone as compared with
92.5 and 96.4 minutes in the presence of compounds 19 and 23, respectively.
The antioxidant character of compounds 19 and 23 was also manifested as a
decrease in the rate of diene formation and by a decrease in the total amount of
dienes formed.

In the absence of the compounds, the diene formation rate was 1.9 nmol/min/mg
of LDL (Figure 4b) as compared with 1.6 and 1.3 nmol/min/mg of LDL in the
pi'esence of compounds 19 and 23. In the absence of the compound, the total
amount of dienes formed was 370.9 nmol/mg of LDL (Figure 4c) versus 346.6 and

340.3 nmol/ mg of LDL in the presence of compounds 19 and 23.

Figures 5a, 5b, 5c illustrate the antioxidant characteristics of inventive compound
25 (Cpd 25), compound 27 (Cpd 27), compound 29 (Cpd 29) and compound 31
(Cpd 31) tested at a concentration of 10™M.

Figure 5a shows the kinetics of LDL oxidation in the presence of the different

compounds, which increased in the presence of the different antioxidant
compounds. It was 54.9 minutes in the presence of compound 29, increasing to
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Fi gures 9a and 9b show t he eval uati on of PPARa and

PPARy agoni st properties of the inventive conpounds

usi ng the PPARa/ Gal4 and PPARy?%Gal4 transactivation
systemin RK13 cells. RK13 cells were incubated with

t he compound 2 at concentrations conprised 5 between

0.01 and 10 pMfor 24 hours. The results are expressed )
84.6 minytag lW,'Fh 69MPPHAE #S, (1r24t-5|'> Fnipatasyyith cosppung 3hand reaching

t@?b_%i Meitd Eyth%}”@gggﬁ(ﬁééaglg?,ﬁgggwgy observed Wit hout

€ conpoun nt treatnents. The
Thghantiaxidantncharacten off aaidocompeuntds evastatsd iliustrakRiARy the LDL

Pridaton trion BEABRSE sndttfBeREN 2MALS of AlenssARamed (Fisure Sc).
¥Bet LBDSBRIdaYiBh Rile SWaEEM nidfmMidME ofoLDLhG$&he absence of the
i nduction factors are given in the " follow ng table.

compoundsr (Eigurenbbhdlibei eompadnds indyedsl 83 dgseaseldn the rate of

VB, BRI, SR, g 25 anc 14
vifoleniafmd vithScorhpourie 390 Fhe widakioniratiisias aninimal @ith compound

for conpound 2 with the PPARy/ Gal4 transactivation
2y andrreaghad P8 NBWVBINAM@se i nduction factors are

eI TR SRS 80 i of LB} 1 thg absence ofthe
pihpd8nds 1Figute B8) and 374 nmol/mg in the presence of compound 27, 365
nmol/mg with compound 25 and 352 nmol/mg with compound 31.

Figures 6a, 6b, 6¢ illustrate the antioxidant characteristics of inventive compound
37 (Cpd 37) tested at a concentration of 10™*M.
Figure 6a shows the kinetics of LDL oxidation. The presence of the compound in

the medium induced an increase in the lag phase, reaching 106 minutes in the
presence of compound 37 whereas in the absence of said compound it was only
56 minutes. | _

The decrease in the rate of LDL oxidation and the decrease in the amount of
dienes formed also illustrate the antioxidant character of the test compound. In
the absence of the compound, the oxidation rate was 2 nmol/min/mg of LDL
compared with 1.8 nmol/min/mg of LDL when the compound was present (Figure
6b). In the absence of the compound, the total amount of dienes formed was 360.0
nmol/mg of LDL whereas it was only 326.9 nmol/mg of LDL in the presence of

compound 37 (Figure 6¢).

Figures 7a, 7b, 7c illustrate the antioxidant characteristics of inventive compound
13 (Cpd 13), compound 33 (Cpd 33), compound 41 (Cpd 41), compound 47 (Cpd
47), tested at a concentration of 10™M.

Figure 7a shows the kinetics of LDL oxidation. In the absence of the antioxidant
compounds, the lag phase was 67.3 minutes, increasing in the presence of the
different compounds to a value of 100 minutes in the presence of compound 41,



10

15

20

25

30

Cpd 20.3 pM4.58 1p MD.50 3p ML6.64 10 pM31.00 33 In

t he PPARy/ Gal4 system the induction factors ranged

from1.31 to 31.00, increasinyt wth the concentration

of compound 2 in the medium 5 Figures 10a 10b, 11 a,

111b, 11c, 12a, 12b, 13a, 13b, 14a, 14b, 14c, 15a,

15b, 15c¢, 1l6a, 17a, 18a, 18b show the eval uati on of

PRARaMirRRaRfoReMPRURY 47adéhi minutes fasredreowid BBand 219 minutes
ventlvegcf:?pounds in the PPARa/ Gal4, PPARy/ Gal4 and

ansactivation systemin COS-7 cells.

TRE-presehts ofthe domgpididdinMHeniéididar&186 had an effect on the LDL
concentrations of the inventive 10 conpounds fo

REidation Tate andson fhe total anprekefdienes farmedad uct ' on
BBl e LS R Mer R PRErReC T, MeB Slldation rate

tFigare Thie frdink Re3 amol/iie/atgrehLBL ifritige! BBSeri&ﬂoﬁmé dd)hpounds to 1.5
hwtheln uctlonfagbrsf |nvent|ve co ound 4
@§d3 E ‘?‘

y4 nmgl/m 2 REEINFE0 peyads . 13 and 33,
Féc%%k ga shovvs the induction factors for conpound 4

, conpound 6 (Cpd6) and conpound 8 (Cpd8) with
Omdy memdm% aadsat tingacsda écheeae imttbe totaluarsount of dienes

e (PRl o WA Wi Rt ARG il o DB Hig dbsence of the
BMhp@ﬁndQ dMVBoPPafatl with S® afd 463 piviolfdg @Pd.BLL fér compounds 33
and 41 respectively.

Figures 8a, 8b, 8c illustrate the antioxidant characteristics of inventive compound
17 (Cpd 17), compound 21 (Cpd 21), compound 39 (Cpd 39) and compound 43
(Cpd 43) tested at a concentration of 10™M.

The kinetics of LDL oxidation are shown in Figure 8a.

In the absence of the compounds, the lag phase was 67.3 minutes, increasing to
97, 148 and 133 minutes for compound 43, 17 and 39, respectively.

Figure 8b represents the rate of LDL oxidation, which was 2.5 nmol/min/mg In the
absence of the compounds as compared with 1.8, 1.2 and 2.2 nmol/min/mg in the
presence of compound 17, 39 and 43, respectively.

Figure 8c shows the total amount of dienes formed during oxidation. Only
compound 39 induced a significant decrease in the total amount of dienes formed,
which was 432.3 nmol/mg in the absence of the compound and 371.2 nmol/mg in

the presence of compound 39.

The longer lag phase of conjugated diene formation, the reduction in the rate of
diene formation and the decrease in the total amount of dienes formed are three
parameters which confirm the antioxidant characteristics of the inventive

compounds.



10

15

10 pML2. 66 20 The maxi mum i nduction factor was 9.92
for conpound 4 at a concentration of 10 pM 7.01 for
compound 6 (10 pM and 15.67 fé8 conmpound 8 (1 pM.
Fi gure 10b shows the induction factors for conpound 4,
conmpound 6 and conpound 8 with the PPARy/ Gal4
transactlvatl on system The values of these 25
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Figure 9a shows the induction factors for compound 2 with the PPARa/Gal4

transactivation system. The values of these induction factors are given in the
following table.

Compound Treatment Induction
factor
1 uM 8.83
Cpd 2
10 uM 18.49

The induction factor for compound 2 was maximum at the 10 pM concentration,
reaching a value of 18.49.
Figure 9b shows the induction factors for compound 2 with the PPARy/Gal4

transactivation system. The values of these induction factors are given in the
following table:

Compound Treatment Induction
factor
0.01 uM 1.31
0.03 uM 1.18
0.1 uM 1.73
Cpd 2 0.3 uM 4.58
1u M 9.50
3uM 16.64
10 uM 31.00
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0. 003 pML.58 0.01 pM4.99 0.03 p MLO.89 0.1 pML6.87 0.3
pML5. 95 1 pML7. 05 The maxi num i nduction factor of
17.05 was observed at a concemgyation of 1 pM Figure
11 b shows the induction factors of compound 13 with

t he PPARy/ Gal4 15 transactivation system The val ues
of these induction factors are given in the follow ng
table . 35 CorrpoundTreat nment | nducti on factor Cpd

5 heNgP RIS Al shptere! thavidsatin feciocs THRGRGRINT.31 to 31.00,
M\%“é@suﬁlwﬂh(fﬁe%ﬁc r?t?éhcﬁ{oft&ﬁnﬂr?ac ﬁ‘?ﬁ‘ MR-

Figure 11c shows t e I nhduction ors o conpound 13

with the PPAR8/Gal4 5 transactivation system The

15c. 16a, 17a 18a, 18b show the evaluatlon of PPARoc PPARy and PPARS
agonist properties of the inventive compounds in the PPARa/Gal4, PPARY/Gal4
and PPARGS/Gal4 transactivation system in COS-7 cells.

COS-7 cells were incubated with different concentrations of the inventive
compounds for 24 hours. The results are expressed as the induction factor (ratio
of luminescent signal obtained with the compound and that observed without the
compound) after the different treatments.

Figures 10a and 10b show the induction factors for inventive compound 4 (Cpd4),

compound 6 (Cpd6) and compound 8 (Cpd8).

Figure 10a shows the induction factors for compound 4 (Cpd4), compound 6
(Cpd6) and compound 8 (Cpd8) with the PPARa/Gal4 transactivation system. The
values of these induction factors are given in the following table :

Compound Treatment Induction factor
1 uM 1.67
Cpd 4
10 uM 9.92
1 uM 5.48
Cpd 6
10 uM 7.01
1uM 15.67
Cpd 8
10 uM 12.66

The maximum induction factor was 9.92 for compound 4 at a concentration of 10
MM, 7.01 for compound 6 (10 uM) and 15.67 for compound 8 (1 puM).

Figure 10b shows the induction factors for compound 4, compound 6 and
compound 8 with the PPARy/Gal4 transactivation system. The values of these

induction factors are given in the following table :
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factor Cpd 130.01 pML.50 0.03 pM2.17 0.1 pM3.37 0.3 p
ML4.00 1 p M8.75 3 pM7.72 10 The maxi num val ue of
28.75 was seen at the 1 pMcomentration. Figures 12a
and 12b illustrate the induction factors of inventive
conmpound 23 (Cpd23). 36 Figure 12a shows the

i nduction factors of conpound 23 with the PPARa/ Gald
transactivation system The val ues of these induction

ep—inth -Fnlln\unnf bl e

f act v
cgﬁpgﬁﬁdﬁegﬁ%%@u nduct | R2IAeRbr Cpd i@@m@oéastm Y

0. 001 pMt1T1 0003 phit: 0S5 piv—22—06-
pM7. 16 0|8pgyB. 08 1 pl\/BdggM% pMr. 15 5 ?h%b)mam mum |

val ue of | 8.35 was seen pfo e 1 pM congegy r ation.

O

1uM 412
Cpd 6

10 uM 6.83

1 UM 2.13
Cpd 8

10 uM 2.74

Compound 4 had a maximum induction factor of 5.82 at the 10 uM concentration.
The maximum induction factors were 6.83 for compound 6 (10 pyM) and 2.74 for
compound 8 (10 uM).

Figures 11a, 11b and 11c illustrate the induction factors for inventive compound 13
(Cpd13).
Figure 11a shows the induction factors for compound 13 with the PPAR«/Gal4

transactivation system. The values of these induction factors are given in the
following table :

Compound Treatment Induction
factor
Cpd 13 0.001 uM 1.10
0.003 uM 1.58
0.01 yM 4.99
0.03 uM 10.89
0.1 uM 16.87
0.3 uM 15.95
1 uM 17.05

The maximum induction factor of 17.05 was observed at a concentration of 1 pM.
Figure 11b shows the induction factors of compound 13 with the PPARy/Gal4
transactivation system. The values of these induction factors are given in the
following table .



Figure 12b shows the induction factors for conpound 23

with the PPARy/ Gal4 transactivation

system The

val ues of these induction factggs are given in the
followi ng table : ConpoundTreat nent | nduction factor
Cpd 230. 0003 pML. 02 0.001 pML. 43 0.003 pM2.86 0.01
pM3.48 0.03 p Mb.04 0.1 pM5.17 0.3 pM5.84 1 pMr.24 3
pM6. 98 10 37 The maxi mum val ue of 7.24 was seen at the

13b_illustra

e the

1 pM concent rat+oen—Figures-13a-and
i nduct i on fadSEPRMNd nvenfeatmeRdnpol
Fi gure 13a shows the indyction factol
with the PPARa/Gal4 transactivation

iinglugtion ( cpd
Belrem The

P9). 5
hd 29

val ues of thg€pd hdlucti onOfGdditjis ar e0@9ven in t

follow ng tahl e : Compoungdireatrentd 1?%%“ on—factfor

Cpd 290. 001 gML. 09 0. 003 | BWP

ne

0.01 pM 1.67
0.03 uM 2.18
0.1 pM 3.01
0.3 uM 3.66
1 M 4.03
3 M 3.89

The maximum value of 4.03 was seen at the 1 uM concentration.

Figure 11c shows the induction factors of compound 13 with the PPARS/Gal4
5 transactivation system. The values of these induction factors are given in the

following table.

Compound Treatment Induction
factor
Cpd 13 0.01 uM 1.50
0.03 uM 217
0.1 uM 3.37
0.3 uM 14.00
1M 28.75
3 UM 27.72
10 The maximum value of 28.75 was seen at the 1 uM concentration.

Figures 12a and 12b illustrate the induction factors of inventive compound 23

(Cpd23).
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0.01 pML.49 0.03 pM2.85 0.1 pM5.93 0.3 pML2.51 1
pML5. 56 3 pML5.75 10 The nmaxi nrum val ue of 15.75 was

seen at the 3 pMconcentrationgg Figure 13b shows the
i nduction factors for conpound 29 with the PPARS/ Gal 4
transactivation system The val ues of these induction
follow ng table :

factors are

Eljupe UIRETs I sreRé | industione fadtart ef c@ﬁfbo%%@ Q@J\m

0. 003 pML. 07 0. 03 pML.. 63 0.

given in the

0.01 pML. 26

H%h%QDPARa/GaM

fransaxtivation syetan7sThe praloes of Ibewdlﬂﬁloﬁhiactmmamnglven in the
.56 was seen at the 10 pM concentrati on.
14b and 14c show the induction factors

@gureggaf ,'

for inventive 31 Tréattiard3! ) | Ifdudties 14al shows
the induction factors for conpound 31 with the
PPARa/ Gal4 factor
Cpd 23 0.0003 uyM 0.92

0.001 uM 1.1

0.003 uM 1.33

0.01 uM 2.35

0.03 uM 4,22

0.1 uM 7.16

0.3 uM 8.08

1 uM 8.35

3 uM 7.15

The maximum value of 8.35 was seen at the 1 uM concentration.

Figure 12b shows the induction factors for compound 23 with the PPARy/Gal4
transactivation system. The values of these induction factors are given in the
following table :

Compound Treatment Induction
factor

Cpd 23 0.0003 uM 1.02
0.001 uM 1.43
0.003 uM 2.86
0.01 uM 3.48
0.03 uM 5.04
0.1 uM 6.17
0.3 uM 6.84
1 uM 7.24
3 UM 6.98
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transactivation system The val ues of these induction
factors are given in the followng table :
ConpoundTr eat nent | nducti on fac8br Cpd 310. 001 pM. 10
0. 003 pML.09 0.01 PML.23 0.03 pML.23 0.1 pM..23 0.3
pML. 73 1 pML.88 3 pM3.69 10 pM5. 03 10 The maxi mum

val ue of 6.03 was seen at the 10 pM concentrati on.
Hihgunaximiin yaBiesot hadiwariseerat thect pMscongentratipound 31
with the PPARy/ Gal4 transactivation system The

val ues of these induction factors are given in the
Fiddres/ 18a badl ¢3b ilustéGrerthenidduetd meadtbrsl of tihvehtivacédmhpound 29
&gdéé)o' 001 pM.. 44 39 0.003 pM2.19 0.01 pM3.06 0.03

Figure 13a shows the induction factors of compound 29 with the PPARo/Gal4
transactivation system. The values of these induction factors are given in the
following table :

Compound Treatment Induction
factor
Cpd 29 0.001 uM 1.09
0.003 uM 1.20
0.01 uM 1.49
0.03 uM 2.85
0.1 uM 6.93
0.3 uM 12.51
1 uM 15.56
3uM 156.75

The maximum value of 15.75 was seen at the 3 uM concentration.

Figure 13b shows the induction factors for compound 29 with the PPARS/Gal4
transactivation system. The values of these induction factors are given in the
following table :

Compound Treatment Induction
factor
Cpd 29 0.001 uM 1.03
0.003 uM 1.07
0.01 uM 1.26
0.03 uM 1.63
0.1 uM 4.07
0.3 uM 11.61




0.1 pM5.99 0.3 pM5.96 1 pMZ.05 3 pM/. 79 The maxi mum
value of 7.79 was seen at the 3 pM concentration.

Fi gure 14c shows the induction3$actors for conmpound 31
with the PPAR8/Gal 4 transactivation system The

val ues of these induction factors are given in the
follow ng table : ConpoundTreat nent | nduction factor
Cpd 310. 001 pML. 00 0. 003 |pPMIMO5 0. 01 |391789 0. 03
pML. 16 0.1 pML.35 0.3. pM2—67A—1-—pMI-12 3 pMLO. 82110
OML1. 70 5 The| nmaxi mum val joeP¥F  11. 70 [#88%5een at |t he
10 pM concentyation. Fi gurgs,ida, 151 15T
illustrate the_induction faclilors for linventive
compound 33 (Cpd33). 10 Figure 15a shows the

e ek SRR SaCn e atite 14 M Shoenialer on

factors are given in the followi ng table :

Figures 14a, 14b and 14c show the induction factors for inventive compound 31
(Cpd31).
Figure 14a shows the induction factors for compound 31 with the PPARo/Gal4

transactivation system. The values of these induction factors are given in the
following table :

Compound Treatment Induction
factor

Cpd 31 0.001 uM 1.10
0.003 yM 1.09
0.01 uM 1.23
0.03 uM 1.23
0.1 uM 1.23
0.3 uM 1.73
1 uM 1.88
3 uM 3.69
10 uM 6.03

The maximum value of 6.03 was seen at the 10 pM concentration.

Figure 14b shows the induction factors for compound 31 with the PPARy/Gal4
transactivation system. The values of these induction factors are given in the
following table :

Compound Treatment Induction
factor
Cpd 31 0.001 M 1.44
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Conpound | Treatnent | Induction 40 factor Cpd

. 330. 001 pMb. 23 0.003 pML5.18 0.01 PML9. 53 0.03

pML9. 71 0.1 pML9.17 0.3 pM20.82391 pML9. 97 The maxi num
val ue of 20.82 was seen at the 0.3 pM concentrati on.

Fi gure 15b shows the induction factors for conpound 33
with the PPARy/Gald transactivation system The
val ues of thege induction@8@3&M are2gl@en in the 5
followi ng table : Conpoungi, T@Nlcn‘ri nauct-on—factjor
Cpd 330. 001 pML. 18 0. 003 pNIL. 0.01 .65 0. 03
pM3.54 0.1 pMst. 88 0.3 pMo.(RO3 LMPMVE. 93 438 pM7. 99 T
pM6. 30 The maki num val ue pf 7. 99 was |seen at the|3 pM

concentration 0.1 uM 5.99
0.3 UM 6.96
1M 7.05
3 uM 7.79

The maximum value of 7.79 was seen at the 3 uM concentration.
Figure 14¢c shows the induction factors for compound 31 with the PPARS/Gal4

transactivation system. The values of these induction factors are given in the
following table :

Compound Treatment Induction
factor
Cpd 31 0.001 uM 1.00
0.003 uM 1.05
0.01 pM 1.09
0.03 uM 1.16
0.1 UM 1.35
0.3 uM 2.67
1 uM 412
3 uM 10.82
10 M 11.70

The maximum value of 11.70 was seen at the 10 uM concentration.

Figures 15a, 15b and 15c illustrate the induction factors for inventive compound 33
(Cpd33).

Figure 15a shows the induction factors for compound 33 with the PPARo/Gal4
transactivation system. The values of these induction factors are given in the
following table :

Compound Treatment Induction
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Fgure 15c¢ shows the induction factors for conpound 33

with the PPAR8/ Gal4d

follow ng tab

le :

transactivation system The
val ues of these induction factedos are given in the
ConmpoundTr eat ment | nducti on factor

10

Cpd 330. 001 pML. 17 41 0.003 p ML.23 0.01 pML.. 87 0.03
pMb.29 0.1 pML5. 01 0.3 pM33.89 1 pM/4.09 3 pMB0. 84 The

maxi num val ue
concentration
factors for i
16a shows t he
t he PPARa/ Gal
t hese i nducti
table : Conpo
pML. 41 0.01 p
1 pMe4. 33

of 90. 84 vvas seen at t héa&opM
r-e—3164 Hstrat-es—the inductijon
n%%%ppve con%gq)fE“M? P33 . 5 Figure
i nduction flgc or ofe nma—35 W th
a\ transactlvatl oh_systdm The val ugs of
on factors ar()aO‘guMan [ n 118653 f ol | owi{ng
undTr eat nentt on—faeter—Cpd—350. 003
ML. 54 0.03 plgﬁo‘gﬁ' 1 pNd%4 0. 3 pMi5. 51
0.1 uM 19.17
0.3 uM 20.82
1 UM 19.97

The maximum value of 20.82 was seen at the 0.3 MM concentration.

Figure 15b shows the induction factors for compound 33 with the PPARy/Gal4

transactivation system. The values of these induction factors are given in the

following table :

Compouhd

Treatment Induction
factor
Cpd 33 0.001 uM 1.18
0.003 pM 1.61
0.01 uM 2.65
0.03 uM 3.54
0.1 uM 4.88
0.3 uM 5.95
1 uM 6.93
3 uM 7.99
10 uM 6.30

The maximum value of 7.99 was seen at the 3 M concentration.

Fagure 15¢ shows the induction factors for compound 33 with the PPARS/Gal4

transactivation system. The values of these induction factors are given in the

following table :

Compound Treatment Induction
factor
Cpd 33 0.001 uM 1.17




3pM23. 70 10 pM1. 03 The maxi mum val ue of 24.33 was
seen at the 1 pMconcentration. 10 Figure 17a shows
the induction factors for inveAtive conmpound 37
(Cpd37) with the PPARa/ Gal4 transactivation system
The val ues of these induction factors are given in
the followi ng_table : ConpoundTreatnment| nduction
factor Cpd 370.01 pML.. 54 4R0Q3 OB pM2.|3RD. 1 pM7. 89 0.3
pML7.25 1 pMLP. 77 3 p MLG:8IFhe—rexHrum-valde of
19.77 was seen at the 1 pl\q g‘bHé’Entrat i‘l Fi gures 18a
and 18b show the inductiop daghprs 95 jgIventiv
conpound 39 5 (Cpd39). Higure 18a shows the induyction
factors for cpnpound 39 vvnQ;huMwe PPAR&B(EHIM
transactivatijon system Th tes—efi—these—+ndugti on
factors are given in the Of% M)WI ng tégtsg’ 10 The
maxi num val uel of 10.42 wdg ggen at thegpgoM
concentration. Figure 18d_shows the in éuctl on factors
for conmpound [39 with the |BRMWy/ Gal4 |O0&dsactivalion
system The vatuesof—these—+nduct+or—factors—are
given in the following table :

The maximum value of 90.84 was seen at the 3 UM concentration.

Figure 16a illustrates the induction factors for inventive compound 35 (Cpd35).
Figure 16a shows the induction factors for compound 35 with the PPARa/Gal4

transactivation system. The values of these induction factors are given in the
following table :

Compound Treatment Induction factor
Cpd 35 0.003 M 1.41

0.01 uM 1.54

0.03 uM 2.53

0.1 uM 7.47

0.3 uM 15.51

1 uM 24.33

3 uM 23.70

10 uM 21.03

The maximum value of 24.33 was seen at the 1 uM concentration.

Figure 17a shows the induction factors for inventive compound 37 (Cpd37) with
the PPARa/Gal4 transactivation system. The values of these induction factors are

given in the following table :

Compound Treatment Induction

factor
Cpd 37 0.01 uM 1.54
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CompoundTr eat ment | nducti on factor Cpd 390. 001 pM. 95
ConpoundTr eat nent | nduction factor Cpd 390. 001 pML. 08
0. 003 pML.17 0.01 pM3.19 0.03 pB7.69 0.1 pM3.68 0.3
pMLO. 16 1 PMLO. 42 3 pMWB.96 43 0.003 p MD.96 0.01
pML. 56 0.03 pM3.06 0.1 pM4.08 0.3 pM4.86 1 pM4. 78

3pMi. 72 The npxinumval ue of 4 86 was seen at the 0.3
pM concentrat|on. These rds0BtdM shown2.54t he figyres
denonstrate that the invenii _ tested
exhi bit PPARa}; PPAR7 and/or R8 |igdnd”activity ?nd
therefore enaple the transgwtional|§csgvatrion |o
t hese nucl ear| recept.ors. iglﬁjres 19a.] 19B. 19c, 19d,
20a. 20b, 20c| and 20d il ljuspMat e the |efkZEts of

3 uM 16.89

The maximum value of 19.77 was seen at the 1 uM concentration.

Figures 18a_and 18b show the induction factors for inventive compound 39
(Cpd39).
Figure 18a shows the induction factors for compound 39 with the PPARa/Gal4

transactivation system. The values of these induction factors are given in the
following table :

Compound Treatment Induction
factor
Cpd 39 0.001 uM 1.08
0.003 uyM 1.17
0.01 uM 3.19
0.03 uM 7.69
0.1 uM 9.68
0.3 uM 10.16
1 UM 10.42
3 uM 9.96

The maximum value of 10.42 was seen at the 1 uM concentration.

Figure 18b shows the induction factors for compound 39 with the PPARYy/Gal4
transactivation system. The values of these induction factors are given in the
following table :

Compound Treatment Induction
factor
Cpd 39 0.001 uM 0.95
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treatment with conpound 2 (Cpd2), conmpound 13 (Cpdl3),
conmpound 33 (Cpd33) 10 and conpound 39 (Cpd39) on
triglyceride and chol esterol m#8abolismin Apo E2/E2
transgenic mce treated by gavage with the conpound at
a dose of 50 ny/kg/day, for seven days. Figures 19a
and 19b illustrate the decrease in plasm
triglycerides|and chol est|d.003 udeuce(ﬂ)Sny conpound 2.

15 Figures 20a and 20b il raf-e—the—deecrease—H
plasma triglygerides and qug‘ll é@ erol | muced by
conpounds 13, |33 and 39. l{)gy#‘m; 19c¢ [angk 19d

illustrate the distributi triglycerides and
cholesterol ih |ipoparti|d.&€$Mval uat|ddD®y excl ugi on
y

chr omat ogr aphy, i nduced trent Wmd 2.
20 Fi gurgs SOC and 20d ill)qjél“Mte t he tribution of
triglycerides|and chol estiegr@i in Tigapgticres
eval uat ed by pxclusion chronatography, induced b
treatment with con‘pounds3ll3M 33 and |3972 A tyi pi ¢al
di stributi on of—trigtycerirdes—and—chotestereol
primarily in large lipoparticles was observed. A
déerraasienum valieghfys: 86 iviassedttacine B3 M ebnédhtidtion,
| i poparticle class 25 was seen after treatnment Wth
the different test conpounds. 44 Figure 21 illustrates

7
opsk{ToRUke SRR, 1 1A b es BEmEhSTRIB THEF 81" rhfgntivg,compounds
ireted eabibitalP PBBoo fPRARY andrdri RPARS lifandoastivity emdt therefore enable

endritic.ce ter |x days of differentiation (in
it banachiBal fcuplio of Bissapideqgecaniors.- 4) - t he
dendritic cells were analyzed by flow cytonetry.
---): Fl uorochrorre coupled Ab with control isotype
a20d dljustrate|thd effects of

ﬁgéfmém]w@n @@m%uﬁ§2 (ﬁb oer E)Q&M‘ )13?8p@1§)d c%rr]r%pound 33 (Cpd33)
and compound 39 (Cpd39) on triglyceride and cholesterol metabolism in Apo

E2/E2 transgenic mice treated by gavage with the compound at a dose of 50

mg/kg/day, for seven days.
Figures 19a and 19b illustrate the decrease in plasma triglycerides and cholesterol

induced by compound 2.

Figures 20a and 20b illustrate the decrease in plasma triglycerides and cholesterol
induced by compounds 13, 33 and 39.

Figures 19¢c and 19d illustrate the distribution of triglycerides and cholesterol in
lipoparticles evaluated by exclusion chromatography, induced by treatment with
compound 2.

Figures 20c and 20d illustrate the distribution of triglycerides and cholesterol in
lipoparticles evaluated by exclusion chromatography, induced by treatment with
compounds 13, 33 and 39.

A tyipical distribution of triglycerides and cholesterol primarily in large lipoparticles
was observed. A decrease in triglycerides and cholesterol in this lipoparticle class
was seen after treatment with the different test compounds.
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10 Figure 22 illustrates the interference of the

i nventive conpounds with LPS o

(I'i popol ysaccharide)-induced mat¢uration of dendritic

cells. Dendritic cells were incubated for 4 hours with
conmpounds 31, 13 or 39, then stinmulated with LPS for

16 hours. CCR7 and ELC transcripts were anal yzed by

&igure 21 illustrates therntenferemee of thelinventiveredmpaundsswith dendritic cell
@lfff’ér &4k ELI SA. 15 Figure 23 illustrates a M xed

Lynp ocy{e Reaction (MLR) carried out in the presence

@‘ompmlmhéigwgmﬁol\m)twagfadhﬂwrattDO 6€|differehgatici( di’rmonocytes to
und, 3 i ncubated wi th nai ve CD4+

'ésnfié’f'? 8?'?% féayéaVSrogeﬁer@?tatione(ﬂrath%nrem@ce of cytokmes GM-
@speaﬁa ned), tme%#wldngé bgn@%?ééHég?ég%g flowg)ﬁ?

her asSpects an vant ages W II
beﬁoﬁblomqucduplemé‘b with bomrmigscﬁyaepl es, V\,hl ch are

Py el L ety ERliganas ioyle e BB b or P

(rhyeoendlriniccsupled antiCH&@ Abnvent i on The conpounds
accord%g to thp(!el nventi on were prepared according to

the 30 general nethods outlined bel ow. Description of

B2 VB e 5, VB Somapupgs wis Lps
(hpopolysacchaBide)imducedohaturation bhdéudilﬁtid)ﬁal%- en- 1- ones

3 IS WerbcbeyBatachTas Adiors Suih EoGIPouB ot 181 or 39, then

wmhlawwwsLPSdfo@Cfd AbLFs. @Cﬂ? Jrlil? E"LQ?‘EFahQEn;Y’t‘ESWere analyzed by

stirred room tenperature for hour s and

%‘@WE%R‘VQABQ'"?GB@@ thei erdekine B-)Nﬁﬂiphal was analyzed by ELISA.

Figure 23 illustrates a Mixed Lymphocyte Reaction (MLR) carried out in the
presence of increasing amounts of dendritic cells treated or not with compound 31
and incubated with naive CD4+ T cells for seven days. T cell proliferation was
determined by BrdU (bromodeoxyuridine) incorporation.

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

Example 1 : Synthesis of the compounds according to the invention

The compounds according to the invention were prepared according to the
general methods outlined below.

Description of general synthetic methods of the invention :



10

15

20

25

30

evaporation. The 1, 3-di phenyl prop- 2-en-1-one was

purified by chromat ography on silica gel or by

recrystallization. 10 Ceneral w@ethod 2: Synthesis of

1, 3-di phenyl prop-2-en-1-ones in the presence of sodi um

hydroxi de : The ketone (1 eq) and the al dehyde (I eq)

wer e dlssolved in a hydroal coholic solution of sodium

enylpropr2<ensbonas :stirred at room 15
Bring Pr 18 hours. The nediumwas acidified to
= drochloric acid. The

thiisiheny/3pdiphedyl 2.ME1 WAEs MR baidRefedum :
pre(:lpltatlon or sol |l I qul extractli on

evaporation of the reaction nmedium It was purlfied by
g’g%'eﬁ Hél Q)v %ﬁas@%t ﬁ@g&&%f( %i)gw %:ﬁgdlvze%t i Sthanol solution
§atilrdﬁe|dhwmjnl pasgous dydioohisric iakid. NeTHE 628866 %a§°s‘i!ﬂn‘é@ at room
rattur %e 1 qé was di ssolved in absolute

g‘%rﬂéﬁ erar ilﬂ\‘é nggihesfplvet was HTQj“erglminethed;y vacuum
eeagoratdrdTh t

eratur e o “?*@“ho%%”%éé@“% "#55e5 RUiEH 43 o8 ftBtoorahy on
§§5’ @gbor by recietatiizations  ni xture was kept at 100C for

12 hours. The reaction nediumwas acidified by adding
6 N aqueous hydrochloric acid solution. The sol vent

w by vacuum evaporation. The residue was
ied b romat ogr aphy on silica gel or 30 by

{hyglsagﬂ ‘%’ 3= é{}pt&ny IpmoRt enzk-paes ot thetresesceof sodium hydroxide :
THé%ﬂ@rﬁ@'@ edeasd the 'H?Elél%e (1 %@1) were dissolved in a hydroalcoholic
solution of sodium hydroxide (20 eq). The mixture was stirred at room
temperature for 18 hours. The medium was acidified to pH = 2 with hydrochloric
acid.
The 1,3-diphenylprop-2-en-1-one was obtained by precipitation or solid/liquid
extraction after evaporation of the reaction medium. It was purified by silica gel
chromatography or by recrystallization.

General method 3 :

Synthesis of substituted 1,3-diphenylprop-2-en-1-ones in the presence of sodium
ethylate :

Sodium (1 eq) was dissolved in absolute ethanol. The ketone (1 eq) and
the aldehyde (1 eq) were added. The reaction mixture was stirred at room
temperature for 12 hours and 2 N sodium hydroxide (5 eq) was then added. The
mixture was kept at 100°C for 12 hours. 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 or thiophenols :

General method 4 :
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The phenol (1 eq) or the thiophenol (1 eq) was

di ssolved in acetonitrile and the hal ogenated
derivative (1 to 10 eq) and potdfissi um carbonate (5 eq)
were added. The reaction nediumwas briskly stirred
under reflux for approximately 10 hours. The salts

re elimnpated by filtration, the solvent and excess
f@ﬁ’g@ﬁ?"we‘e@ el the Hierkens) (1 ea)uwas digsohed innacetorditrile and the
i rj 4 silica e
RodRAS] SOry e 10186 ikl B6tafiiuM puBRent s eg) were added.
tlie iﬂ@@honmedleg) wascorishly stireh englbp FefhuxToR @ppRsximately 10 hours.
S di.chl or ane

3@%@%3@%8@%*8&% g{thEat{OP,e@'F falvertiasd axeessheeagent were
eivtinated byasaceiul - . .
T ot o b o R e et RE PRI B ited by silca
SRyFYeMategiaPiyi e and vacuum evapor at ed. The

evaporation residue was purified by silica gel

chromat ogr aphy. 15 Acid hydrolysis of tert-butyl
&aneral méthoelr 51t et hod 6: The tert-butyl ester (1 eq)

S agi §S | yed in dichloronethane, trifluoroacetic acid
\(Il\%ﬁ B q(iég e&arotgs,pfmel theahasd thectriphenyiphosphinaweredaissolved in
HRIFMRA b Rich i : Ltin roduct .
was p_Bri f i%aé'g?/"ﬁr@%%%%qg%ﬁglgﬁte;ﬁs%&Salwgagl g%(?ecgﬁnd the mixture
wagrsfigned| for 22thosins atoonhéerperaturet arti ng material s

; ' the_inventive conpounds 25
Zﬁ%?&e%ﬁgéﬁn&b%@ﬁﬁfs Waﬁh‘?‘f it watary 585?9)% aagsesisnsulfate and
vzl evaporated. The evaporation residue was purified by silica gel
chromatography.

Acid hydrolysis of tert-butyl esters :

General method 6 :
The tert-butyl 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 :
Starting material 1 :

4'-(Bromoethyloxy)acetophenone

Ho B0
T, - O,
o} (o}
This compound was synthesized from 4’-hydroxyacetophenone and
dibromoethane according to general method 4 described earlier.
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0 This conmpound was synt hesi zed from

4' - hydr oxyacet ophenone and 30 di bronoet hane accordi ng
to general nethod 4 described e@rlier. 47 9:1 5 It was
purified by chromatography on silica gel (elution
cyclohexane/ethyl acetate ) 1H NVR CDCI 3 Sppm: 2.55

(?, 3E%E 3.66 (t, 2H J = 6.50 Hz 4.35 (t, 2H, J =
dt wgs nusified @)’gZhrpmatngapby ON7Silka ghl)(elulions dydioh@kkne/ethyl acetate
B:-¢p Hz) Starting material 2 :

4" -(Pentyl t hi oet hyl oxy) acet ophenone 10 Starti ng
ridd BIMRICDICL Bppe) : 2155 (@e m—nﬁa%f{w BH,(J = 96150\#?{)64 35 (t, 2H, J = 6.50

i ssQlved in methanol 1n the presence of
ﬁ'ﬁ)eg% (gn?EEJFﬂ@@) HZ)r {24 €h@H,oh= 28 Hi) was r ef | uxed
for 18 hours and the solvent elimnated by vacuum
evapor at i on The oil was taken up in ethyl acetate,
geous 2N hydrochloric acid solution. 4'-

hi ogt h Xy).ace henone was obtai ned after
f’g‘fgp{tggt?'% 5%‘ S?‘}r/‘%teﬁh?féf“e 15 (el ution :

cycl ohexane/ et hyl acetate 9:1). 1H NVR CDClI 3 Sppm:

0.85 (m 3H), 1.24-1.39 (m 4H), 1.52-1.62 (m 2H),

2.50 (s, 3HP'~2764 S~ S HDN 2.94 (t, 2H,
J =6.8 Hz), 4.14 (t = 6.8 Hz), © d, 2H, J
= 8.7 Hz), 7.89 (d, 8.7 Hz}-20 Sta g

material 3 : 3, 5-Dinethyl-4- tert- but yl oxycdar bg
i met hyl et hy| oxybenzal detRde 0 Th| s conpound WaS

%&dﬁl §Zt1%t%g|3[?/ dr Sgéﬁ{rﬁe‘ng }ljybvﬁgez l@%élgyﬁgrlwmethanol in
thet presemnce of tnethylamme (2 eq). The reactlon medium was refluxed for 18
hours and the solvent eliminated by vacuum evaporation. The oil was taken up in
ethyl acetate, washed with aqueous 2N hydrochloric acid solution. 4'-
(pentylthioethyloxy)acetophenone was obtained after purification on silica gel
(elution : cyclohexane/ethyl acetate 9:1 ).

1H NMR CDCl3 8ppm : 0.85 (m, 3H), 1.24-1.39 (m, 4H), 1.52-1.62 (m, 2H), 2.50
(s, 3H), 2.64 (t, 2H, J = 7.2 Hz), 2.94 (t, 2H, J = 6.8 Hz), 4.14 (t, 2H, J = 6.8 Hz),
6.88 (d, 2H, J = 8.7 Hz), 7.89 (d, 2H, J = 8.7 Hz)

Starting material 3 :

3,5-Dimethyl-4—tert-butyloxycarbonyldimethylmethyloxybenzaldehyde

0
OH K@i)% 7<
— 0
| [
0 0
This compound was synthesized from 4-hydroxy-3,5-dimethylbenzaldehyde and
tert-butyl bromoisobutyrate according to general method 4.
Purification was by chromatography on silica gel (elution : cyclohexane/ethyl

acetate 8:2).

TH NMR CDCls 3ppm : 1.43 (s, 6H), 1.49 (s, 9H), 2.28 (s, 6H), 7.53 (s, 2H), 9.88
(s, 1H)
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25 Purification was by chromat ography on silica gel
(elution : cycl ohexane/ethyl acetate 8:2). 1 H NWR
CDCI 3 8ppm : 1.43 (s, 6H), 1.498(s, 9H), 2.28 (s, 6H),
7.53 (s, 2H), 9.88 (s, 1 H 48 Starting material 4:
4' -Hyd roxy-3', 5'-acetophenone 5 2, 6-di net hyl phenol
(1 eq) was dissolved in nethylene chloride and the
solution was cooled to 0OC. Al um'hnl um ggl (cj)rl '?'ﬁ (3 eq)
2 m de (2 eq) were then added. e

ﬁig?ﬁ‘r Ee}ha/{g?ééai rred(forqé hours at room tenperature,
trElydpoir-2 b @eetaphenonghe aqueous phase was extract ed
wi t h di chl oronet hane, the organic phase was washed
with water until neutra

evaporation. The intg di ate—gster ai ned vvgs
purified by silica g ehr omat ogr aphy gtion :
cycl ohexane/ ethyl acetate 9:1) then takem up in

i i 2.5 .. Th 1 Xt ure was _
2R BREnTPBRGLU sy W efSalveidnpdetdane ehirde and the solution
aasctiobietitod 10 Aluninfirh tHiovial (@dd) ﬁi’cettﬂgb?%pé%e (2.69) were then

i, Pi hed th ter unti
Erggg‘lﬁgl 2 W@%g H%"f\ém for ﬁlmf?m eborangpmperatlrghér ,poured on

. ' teri S 1
{1 T Bugons o i fecs bl Ad Bl Ton ani phase
wasomMasied hwith csateo wirdil waa:(tsyig, hgﬁetc:f Et;h fm&dResium sulfate and the
- r eto none and(R, S)-5-[1, . . .
SR VAOMER SBRGhaBHE UFo it saphitian. yEhe intermediete ester obtained
wes purified tg'aéilicta%{;el c_:H?HHaftd)dj@PhggelY)ﬁén ?%Kﬁlpﬁg%e%{h%a&tate 9:1)
n silica gel (elution : cyclohexane/ethy
t%en taken upin aqueous 2N sodium hydroxide (2.5 eq). The mixture was stirred
for 48 hours at room temperature then acidified with dilute hydrochloric acid. The
precipitate was washed with water until the wash water reached a neutral pH.

1H NMR CDCl3 3ppm : 2.30 (s, 6H), 2.54 (s, 3H), 7.65 (s, 2H)

Starting material 5 :
4'-((R,S)-5-[1 ,2]dithiolan-3-ylpentyloxy)acetophenone

S—g

0 0

This compound was synthesized from 4’-hydroxyacetophenone and(R,S)-5-[1,2]
dithiolan-3-ylpentanol according to general method 5 described earlier.
Purification was by chromatography on silica gel (elution : cyclohexane/ethyl
acetate 95:5).

1TH NMR CDCl3 dppm : 1.42-1.62 (m, 4H), 1.62-1.75 (m, 2H), 1.75-1.89 (m, 2H),
1.89-1.98 (m, 1H), 2.42-2.51 (m, 1H), 2.56 (s, 3H), 3.08-3.21 (m, 2H), 3.55-3.61
(m, 1H), 4.06 (t, 2H, J = 6.2 Hz), 6.92 (d, 2H, J = 8.7 Hz), 7.93 (d, 2H, J = 8.7 Hz)
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25 acetate 95:5). 1H NWVR CDCI 3 8ppm: 1.42-1.62 (m
4H), 1.62-1.75 (m 2H), 1.75-1.89 (m 2H), 1.89-1.098
(m 1 H, 2.42-2.51 (m 1 H), 2956 (s, 3H), 3.08-3.21
(m 2H), 3.55-3.61 (m 1 H), 4.06 (t, 2H, J =6.2
Hz), 6.92 (d, 2H, J =8.7 Hz), 7.93 (d, 2H, J = 8.7
Hz) 49 Starting material 6 : .

(R'S)-2-phenyl -2-(4-fornyl -1, 6-di net hyl phenyl oxy)

0 This conmpound was synt hesi zed from
g‘gﬁlh?gﬁ%@%ge& nmet hyl benzal dehyde and 2-

(R 8)Rephanyiimsforaiyng| G-QWémV%h%;ﬁ?@kQ) BﬂhyI Qcétﬁfée ral

met hod 5 descri bed earlier. urification was

il el ution : ° N
:1). 10 1 H NWMR CD

H) &adnngrmtalw 7 1

- (Cycl ohexyl et hyl ) acet ophenone HO 15 TRi s conpound
was synt hesi zed from 4' - hydroxyacet ophenone and 2-
cycl ohexyl et hanol according to general nethod 5

SRS A0SRl BRSPS 30Bhyoo an 2

Bydrpxy-2epHenyl BV abslate apwrdin rier&pmélfﬁodl§ Hbscr?be':cﬁearller
407V 2H, J = 6.92 (d, 2H,
“%fd)‘;qt&’)" SoBY( ghrospatograph 90 ﬁﬁ')casgak {eltionat @fqmexane/ethyl
&cetate 9:1).
1H NMR CDCI; éppm : 1.22 (t, 3H, J = 7.35 Hz), 2.20 (s, 6H), 4.16-4.28 (m, 2H),
5.3 (s, 1H), 7.38-7.51 (m, 7H), 9.87 (s, 1H)

Starting material 7 :

4’-(Cyclohexylethyl)acetophenone

This compound was synthesized from 4’-hydroxyacetophenone and 2-
cyclohexylethanol according to general method 5 described earlier.

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

1H NMR CDCl3 ppm : 0.90-1.80 (m, 13H), 2.56 (s, 3H), 4.07 (t, 2H, J = 6.45 Hz),
6.92 (d, 2H, J = 8.80 Hz), 7.93 (d, 2H, J = 8.80 Hz)

Starting material 8 :

2,6-Dimethylthioanisole

S
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2, 6- D net hyl t hi oani sol e 25 50 This conpound was

synt hesi zed from 2, 6-di net hyl t hi ophenol and net hyl

i odide according to general n&t hod 4 described

earlier. Purification was by chromatography on silica

gel (elution : cyclohexane/ethyl acetate 9:1). 5 1H

il CDCl3 Sppm: 2.28 (s, 3H), 2.62 (s, 6H), 7.16 (m

Hj% g,?rgpppﬂg was synthestzed from' 2,6- -dimethylthiophenol and methyl iodide

a'cccé_r'drr@] (G?éﬁéral“mef%tohty HEEér‘?:?ecoeé%Eeﬁgone 10 Starting

mat er i g) was dissol'ved thyl ene chlori de,

Pufieatian |was \heys chomnatedraphy0Grastlical yei fekifiva P! %‘dl&?exane/ethyl

%ﬁetgteeg)”and acetyl bromde (2 eq) were then

Xt'dre was stirred for 72 hours at room

1 ENMWIRC D) nm Hn phase
was extragheopé}vlﬁth d| |or 26] 6”%%2%3?@?31% phase
was washed with water until neutrallty, dried on
Spaqpﬁé | fate and the 15 solvent was elim nated

Dy vacuum evaporation. Purification was by
a'tﬁmnmemlgylatﬂWemFltmbécaa Behoke! ution :
cycl ohexane/ et hy acet aP o1 1 H NWVR CDCI 3 Sppm :
2.23 (s, 3H), 2.54 (s 3H) 256(s 7.63 (s, 2H)
20 Starting malter/ls
4' - Met hoxy-3',5" -di yI aee{—ephenone s conpound
was synt hesi zed from tarting materi-s ane” met hyl
i odi de according to general nethod 4 descli bed
étlarller 25 The crude product obtained after

fincmatenialdd {iheakwes shisseivachiromethyeby chidride: ahe @tolutlon was

dtectld @qﬁ‘ﬂhdﬁ}uﬂ nufuﬂ h“l;d}ld\é @f,g faﬁia@@wug)bgﬁﬁ '&q) were then |

was used T eS| S
gdstedr nBws t—m)dune)vvaetsmded for 72 hours at room temperature, then poured on

ice. The aqueous phase was extracted with dichloromethane, the organic phase
was washed with water until neutrality, dried on magnesium sulfate and the
solvent was eliminated by vacuum evaporation.

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

1H NMR CDCls 8ppm : 2.23 (s, 3H), 2.54 (s, 3H), 2.56 (s, 6H), 7.63 (s, 2H)

Starting material 10:
4'-Methoxy-3',5'-dimethylacetophenone

HO 0

0 0
This compound was synthesized from starting material 4 and methyl iodide
according to general method 4 described earlier.
The crude product obtained after elimination of the potassium carbonate by
filttration and elimination of the solvents by vacuum evaporation was used for the
synthesis of the corresponding intermediate compound.
1H NMR CDCl; 8ppm : 2.31 (s, 6H), 2.54 (s, 3H), 3.74 (s, 3H), 7.63 (s, 2H)
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1 HNWR CDCI3 Sppm: 2.31 (s, 6H), 2.54 (s, 3H), 3.74
(s, 3H, 7.63 (s, 2H) 51 Starting material 11:
4' - Cycl ohexyl et hyl -3', 5'-di netdhyl acet ophenone 30. 5
Thi s conmpound was synt hesized fromstarting material 4
and 2-cycl ohexyl et hanol according to general nethod 5
described earlier. Purification was by chronmat ography
on silica gel (elution : cyclohexane/ethyl acetate
Ss'taﬂt métér'idNW CDCl 3 8ppm: 0.92-1.80 (m 13H), 2.31
3H), 3.86 (t, 2H, 10 J = 7.05 Hz),
74 @yc{c&exﬂe}hm&ﬁt—d imethyiaeeiophehdne
- (Bronoet hyl oxy)-3',5" -di net h yl acet ophenone 15
Br-l--, , _ This cnpound was synt hesi zed from starting

material 4 affdyd jr onoet hang aceording
met hod 4 as debed above. Pur
chr omat ogr aphy o ica gel (elution :
cycl ohexane/ ethyl acetate 85 15). 20 1 H NWR

. 3.68 (t, 2H J =
?ﬂ%w’)ou d&/g@s( §)'/_r|2th§$||ze§ frcng s;ga?zlmg ynaterlél54 and 22ejclohexylethanol

atedrdi f8raPine
g %d?g)%sl %tz:ee %%w Hone 25 52 This

é Hﬁ%cl ohexyl t hi oet hy
Y I WS dhhchewnatograptymast ailicangenyéletibal: dyoidibxane/ethyl
a¥&tafIgBaR5, t hi ol

tH NMR CDCl; 3ppm : 0.92-1.80 (m, 13H), 2.31 (s, 6H), 2.55 (s, 3H), 3.86 (t, 2H,
J =7.05 Hz), 7.63 (s, 2H)

Starting material 12 :

4’-(Bromoethyloxy)-3’,5’-dimethy|acetophenone

HO
Br/\/0

o] 0
This compound was synthesized from starting material 4 and dibromoethane
according to general method 4 as described above.

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

1H NMR CDCls 8ppm : 2.36 (s, 6H), 2.56 (s, 3H), 3.68 (t, 2H, J = 6.21 Hz), 4.14 (t,
2H, J = 6.21 Hz), 7.65 (s, 2H)

Starting material 13 :

4'-(Cyc|ohexylthioethyloxy)acetophenone

QL — QSNOOY

0
o
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according to general nethod 4 as descri bed above. 1H
NVR CDCI 3 6ppm: 1.08 (m 5H), 1.40 (m 1H), 1.56 (m
2H),1.80 (m 2H), 2.30 (s, 3HpPZ 2.53 (m 1 H), 2.69
(t, 2H, J = 6.96 Hz), 3.95 (t, 2H, J = 6.96 Hz), 6.68
(d, 5 2H J =8.88 Hz), 7.69 (d, 2H, J = 8.88 Hz)
artln material 14 @
Ahig g wagi Yeigaized, from starting materiahdeangeyclohexane thiol

th d f

B o gener mEl S A BB o “accor di ng

b1 yMR CDClgdppod: ﬂ.oas(nqmrnmm(nabmrz 1 w(mfmwm(m 2H), 2.30
XBS }gi: cg{ﬂzrmtﬁ_ar %%:19\0/ on silica gel (eI ution :

cPdhe | 2:6%@¢ dle & §)96 hig), B-HHNR2EDLA 3 GeYp iz), 6.68 (d,

26 9 1 1.80 2
2HlJ 83884121%&@6@5@5 %I-} b2 xs@glzégl (SH)3H), > (7f5n (mH) )
H), 295(t 2H, J = 6.81 Hz), 3.96 (t, 2H, J = 6.81

; 4 gs Starting material 15 : 20
M@Mﬂ hyl acetophenone HO Thi s conmpound was
A CYashaeithidedny! ;%}Ebtr%phenone and
rregmhw i odi de a@g}mﬁgggﬂgg eral net hod 4 as

descri bed above. 25 The crude product obtained after
elimnation of the potassium carbonate by filtration
and elimnati on o the sol vents by guum evapor,ati on
was usedsfor-the Ssynthesis of the AL esondi n
i nternedi ate coy .53 THNWR CDCl 3 Bppm : (s,
3H), 2.56 (s, 3H); 3]90 (s, 3H), 6.85 (d, 1H,
8.46 Hz), 7.78 (s, 10H), 7.82 (d, 1 H J = 8.46 Hz)g

This compound was synthesized from starting material 12 and cyclohexane thiol
according to general method 4 as described above.

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

1H NMR CDCl; dppm : 1.26-1.42 (m, 5H), 1.59-1.65 (m, 1H), 1.80 (m, 2H), 2.00

(m, 2H), 2.35 (s, 6H), 2.56 (s, 3H), 2.75 (m, 1H), 2.95 (t, 2H, J = 6.81 Hz), 3.96 (t,
2H, J =6.81 Hz), 7.64 (s, 2H)

Starting material 15 :

4’-Methoxy-3'-methylacetophenone

HO

This compound was synthesized from 4’-hydroxy-3-methylacetophenone and
methyl iodide according to general method 4 as described above.

The crude product obtained after elimination of the potassium carbonate by
filtration and elimination of the solvents by vacuum evaporation was used for the
synthesis of the corresponding intermediate compound.
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Starting material 16 : 5 _
1, 3-Di net hyl - 2- hexyl t hi obenzene Thi s conpound was
synt hesi zed from 2, 6-di net hyl t kBophenol and hexyl
bromi de according to general method 4 as described
above. Purification was by chromatography on silica
gel elution : cycl ohexane). 10 1H NVR CDCI 3 8ppm :
R,CRAls &)pma %33 K8,)3H). 25661 (HBH)N3.EMH(s, ZHL6.§5(d, 1H, J =

| ?.?%%Héf?%‘(@ #9172 .t 5140 gk 1 il omcet ophenont

15 Starting nmateri al 16 (1 eq) was dissolved in
t hyl ene chl ori de, the solution was cooled to OC and
M@M&Mde (1 eq) and acetyl bromide (1 eq)
-‘E)ntnﬁﬁﬂ/lz hlo-B'é?\ é(ture was stirred for 2 hours

room t'enperat ure, en poured on ice. The aqueous
phase was extracted w t h di chl oronmet hane, the organic
phase 20 was washed with water wnthl _peutsal iity, dried

on magnesi um sdfP® and the solvent was € nat ed
by vacuum evapor a Puri H-eat+on was b
chromat ography on stlica gel (elution : cycl ohexane).

Wﬁ'&@nﬁ?ﬁbg \ﬁ%ht@%@ Eisf[rdrgié_'fs d%@egyl%éopl"@qpl apdgaexyl bromide

eccorlig tb generaBmetiod 4 a8@dseribddabdbe St arti ng
BRrgeAEn Han py. Qhrommmgw An sligacgetfelotion acueiopexare)e
L ne
IF RMEPCHC1, B9plP: B1d0tt 36 & 887 ARE TREAKY L 8bind87 (s, oh),

RB6(t) 2Mpd =atid&dHz) Tha 2r(imst3H)e was refluxed for 72
hour s.

Starting material 17 :

3',5"-Dimethyl-4'-hexylthioacetophenone

\/\/\/i@ R a2

Starting material 16 (1 eq) was dissolved in methylene chloride, the solution was

cooled to 0°C and aluminium chloride (1 eq) and acetyl bromide (1 eq) were then

0

added. The mixture was stirred for 2 hours at room temperature, then poured on
ice. The aqueous phase was extracted with dichloromethane, the organic phase
was washed with water until neutrality, dried on magnesium solvent and the
solvent was eliminated by vacuum evaporation.

Purification was by chromatography on silica gel (elution : cyclohexane).

1H NMR CDCl; 8ppm : 0.87 (t, 3H, J = 6.72 Hz), 1.22-1.53 (m, 8H), 2.58 (s, 3H),
2.59 (s, 6H), 2.68 (t, 2H, J = 7.23 Hz), 7.66 (s, 2H)

Starting material 18 :

3’,5’-Dimethyl-4’-(Morpholin-4-y|ethyloxy)acetophenone
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Pot assi um car bonate was elimnated by filtration, the
sol vent was elimnated by 5 vacuum evaporation. The
residual oil was taken up in aftieous 1 N hydrochloric
acid solution and washed with ethyl acetate. The
aqueous phase was basified (pH 9) by addition of
pot assi um car bonate, then extracted with ethyl
acetate. The rgani ¢ phase was dri ed on nmagnhesj um
sul fate agd_fhe>sohvent was el im nat &d Yy / Vage
evaporation. 10-&F pm : 3 (s, )
2.54 (s, 3H, 2.60 (¥, 4H, J = 4.70 Hz), 2.81 (t,
J =5.76 Hz), 376(t 4H, J = 4.70 Hz) 3.93 (t, H, J
Steﬁ'llﬁl@ nhiztpriall 1521 eg) aﬁdi)m&tphblm@go s Tedrwere diSsolved in acetone and
e

g -4- 2 roxybenz
POS§IUM &3&%}?2% f aa emlﬁyr%mﬂlam@éor 72 hours.
P%té%‘&)u)rf‘i‘ﬁfa?bé’hﬁé%é? ‘éllhﬁnétedmweﬂfb‘fwt tie %8 \%Pwi@suéﬁmmated by

The reacti on m xtur I uxeé
viacHun evaparationl. edhe oesidoal bdem&sr tetkeneup Thaqueegas i1dhhydrochloric

t r Xtr ctedvvl h, di met hane, the
Bl o S S50 St sl it e ipagetie s basiied (pH
o) blyaadditiom bft ptassilive B I n
ebagor at|||on 1;b‘tﬂaN rbméeg rrﬂ]h@h éit?éi:t@é! w@f_‘l“eﬂﬁ&macetate The

@ragpigphase was dg@der) magnesiur sulfate) arsi tsha $olyemtawas ehminated by
%uun?évépor%l‘é hoxy-3'-trifluo ro nmethyl aceto ph e
none - oxy-3-trifl uo ro methyl be nzo n itri

19 NMRe@DOl@&pMnSQOJS&&d 6H), arsww eoZ 7166. (t Mgnesa POHz), 2.81 (t,

FilEr 7B S €A ¢ Tablod 5% Gaokiod =176 iz)er 4 (5, 2H)

roomtenperature then one hour under reflux after
addi ng rmre magnesi um nmet hyl chloride (1 eq). 5 The
t 19 e was poured on an aqueous 1 N

5‘5“’6&188# oﬁ'h@d?&x‘y eﬁ% h)%]e and

2,6-difluorophenol (1 eq) and hexamethylenetetramine (2 eq) were dissolved in a
water/acetic acid mixture (10:90). The reaction mixture was refluxed for 18 hours
then cooled to room temperature.

The reaction mixture was extracted with dichloromethane, the organic phases
were pooled, dried on magnesium sulfate, and the solvent was eliminated by

vacuum evaporation.
1H NMR CDCl; éppm : 7.35 (dd, 2H, J =6.57 Hz, J = 2.82 Hz), 9.67 (s, 1H)

Starting material 20 :
4’-Methoxy-3'-trifluoromethylacetophenone

[
o—
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30

extracted with dichloronmethane. The organic phase was
neutralized with aqueous potassium bicarbonate .
sol ution then washed with wateb5and dri ed on nagnesi um
sul fate. The solvent was elimnated by vacuum
evaporation. Purification was by chromatography on
SI|I el ution : cyclohexane/ethyl 10 acetate
&‘01&"% ueremsthsiianzonitrileo( | sq 3#&3 d&s@!i/e(dsm ahhydrous THF.

_Mégne(sﬂjm &Eg}thg'!gﬁq@"?g rﬂ%})'%t%g)}ﬁtT <1 e&) was gqtﬁgg pggéhe reaction

mnﬁ@mm&s stirezt far 4 hbbesar ﬁ)drhﬁtehif;éﬁéthfé/ thenlene hour under reflux

A AR ot MG R RS BAEER BIoyde-( £y dr oxy- 3, 5- d
mtrbabmﬁﬁ*th@ Whs %bgﬁcéoﬂa%?e%ﬁﬁ%%gm gy&%'gﬁ%“& bd&%olution and

nt hesi zed fromstart

@ %PGWﬂBdGNQﬂmemndoéﬁmblgahmmawadlmillti&hzed with aqueous
/Y L(?t C|bed Purification was
Sf?a% r g'rra%r ap%ty sl Eo hceé\ ‘ﬁ@? c)éyvutpl water and dned on magnesium

syltatehammmﬁty.d/as emfiltnggéﬁ Bp: véé&um?e'ilawré\ﬂgﬂgﬁ 7 67

m
gﬁ\f%ai'oﬂg Wa(ss bY6F=5"0mat9@rqnhy QH smca geb@elun;on 2cyiffiohexane/ethyl
é@eta@m = 6.80 Hz), 4.24 (t, 2H, J = 6.80 Hz), 6.97

§_870H2) 7.31 (s, 2H), 7.37 (d, 1 H J =

ls WR—EDCIJSﬂ[ﬁn( ®.60 {s,HBHY 309 3s, @Hﬁzz 07 gd OPH( 9= 879 Hz), 8.14

30 Int r medi at e conpound
1E'B(J g)@'dz[i =2 ?Hﬁ)oﬁ af (3,-‘Wbentyl oxy) phenyl ) - 3- (
4- hydroxy , 5-di met hyl phenyl) prop-2-en-1 -one

Synthesis of intermediate compounds used to synthesize the inventive

compounds :
Intermediate compound 1:

1-(4-(Pentyithioethyloxy)phenyl )-3-(4-hydroxy-3,5-dimethyl phenyl)prop-2-en-1-
one

OH
0
NN . OH O O
MG ae ol
l
© 0

0

This compound was synthesized from starting material 2 and 4-hydroxy-3,5-
dimethylbenzaldehyde according to general method 1 as described above.
Purification was by chromatography on silica gel (elution : cyclohexane/ethyl
acetate 85:15).

1H NMR CDCl3 8ppm : 0.91 (m, 3H), 1.33-1.42 (m, 4H), 1.69-1.67 (m, 2H), 2.29
(s, 6H), 2.64 (t, 2H, J = 7.60 Hz), 2.96 (t, 2H, J = 6.80 Hz), 4.24 (t, 2H, J = 6.80
Hz), 6.97 (d, 2H, J = 8.70 Hz), 7.31 (s, 2H), 7.37 (d, 1H, J = 15.54 Hz), 7.72 (d,
1H, J = 15.54 Hz), 8.03 (d, 2H, J = 8.70 Hz)

Intermediate compound 2 :
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5 This conpound was synthesized fromstarting material
5 and 4-hydroxy-3, 5- dinet hyl benzal dehyde according to
general nmethod 1 as described &bove. Purification was
by chromat ography on silica gel (elution : .
czcl ohexane/ ethyl acetate 8:2). 1 H NVR CDCI 3 6ppm :
.45-,]1. 5 ([m 4H), 1.65-1.77 (m 2H), 1.77-1.87 (m
%"54 A 1% -9 33ﬂ@f’@oleﬁ13‘1'pﬁmy|@<)’$ﬂg€(m’1)ég(—%—hyﬁrog@ :25Eeﬂmethy|phenyl)
9-3.22 (m 2H), 3.5 m ,

Wpééaq&_"éé 40 Hz), 6.96 (d. 2H, J = 8.50 Hz). 7 a1
(s, 2H), 7.41 (d, 1 H J =1540 Hz), 7.73 (d, 1 H J
.40 Hz), 8.04 (d, 2H, J = 8. 505|;|z) I nt ermedi at e

S OH
1- 4|\/bth|th| nyl (4- r ox
( d iy zn‘é C was synt he3| Z
4' - met hyl t hi oacet opyenone @nd 3, 5- )
di bronp- 4- hydr oxybenzal dehyde according to general
met hod 1 as described above. 20 Purification was by

| [ution :
j[)" °”a‘g;%§2.3ﬁ2¥q¢§|” syathese fgon;(zl)e AR SPRImA-hydroxy-3,5-
8+n5é:th§/lﬁen§§meh9c1%9a4%:§ﬁjz|§||§|}o/gégé%&(ﬁj p_gclj—' k| é]s Qgs?q efkabove.
l?umgca(t@n Ngs, by. ebrdmatodtaphy enBsiliea §8) (Btion : cyclohexane/ethyl
I ate compound 4: 57
E%t%e?%%l ohexyl et hyl oxy) phenyl) - 3- (4- hydr oxy- 3, 5-d

1HENIR Sy 5pPrPP1 456164 (n2HP Q65-1.77 (m, 2H), 1.77-1.87 (m, 2H),
1.87-2.0 (m, 1H), 2.30 (s, 6H), 2.43-2.51 (m, 1H), 3.09-3.22 (m, 2H), 3.56-3.62 (m,
1H), 4.04 (t, 2H, J = 6.40 Hz), 6.96 (d, 2H, J = 8.50 Hz), 7.31 (s, 2H), 7.41 (d, 1H,
J=16.40 Hz), 7.73 (d, 1H, J = 15.40 Hz), 8.04 (d, 2H, J = 8.50 Hz)

Intermediate compound 3 :

1-(4-Methylthiophenyl)-3-(4-hydroxy-3,5-dibromophenyl)prop-2-en-1 -one

Br

This compound was synthesized from 4’-methylthioacetophenone and 3,5-
dibromo-4-hydroxybenzaldehyde according to general method 1 as described
above.

Purification was by chromatography on silica gel (elution : cyclohexane/ethyl
acetate 8:2).

1H NMR CDCl3 8ppm : 2.55 (s, 3H), 6.19 (s, 1H), 7.32 (d, 2H, J = 8.70 Hz), 7.41
(1H, J = 15.40 Hz), 7.63 (d, 1H, J = 15.40 Hz), 7.75 (s, 2H), 7.96 (d, 2H, J = 8.70
Hz)

Intermediate compound 4:
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O This conpound was synthesized fromstarting

material 7 and 3,5-di nethyl-4 5 hydroxybenzal dehyde
according to general nethod 1 &% descri bed above. The
product crystallized in the reaction nedi um and was

dr ai ned, washed vvith et hanol previously cooled to 0C
n&be@ ied. 1 HNVR CDCI3 Sppm: 0.90-1.80 (m

139\ “¥8! X(! thﬁ%y)pheoﬂ)@tm feydroxy-3, $d514eth|yuohenﬁl)&6p-2-en 1-
ohe 2H, J = 9.00 Hz), 7.30 (s, 2H), 7.42 (d, 1 H,

15.50 Hz), 7.73 (d, 1HJ:101550HZ)803(d

2H, J = 9.00 Hz) Internedi ate conpound 5

1(4 I\/Ethylth|03 OH
- phenyl ) - 3- (4- hydr oxyy- 3, 5- di met hyl phenyl ) pr O
en- 1- 15 This co d was synt hesi B
|ng % O O | _
od |

9 and ;
hydroxybenzalde yde accoy
scrlbed above® Purification was by chronatography )

ISS cPMPRURd| wag| sintbesized yfrdmh staativeg ehbwnal et 8,5-dimethyl-4-

ﬁy_')@rbx%l?&fy!ﬂéﬂ\@ﬁ)%rgﬁg{) @ gg%rgIS mggpd z @s dpsgnbéd above.

The 180eagt, crysdizes, in2the rgac?%'r\\/g?!ﬁg)i’?rﬁ' aq%i glaésdr%ﬁ'lé_c\z)washed with

é@éﬁﬂ?%"(%fﬁoﬁ?aﬁ%@m Aoy dﬂedhyl phenyl ) pr op- 2-
T ODeLFopumy o[- S IR A REa 468 %, 2T = 6.54 i,

@r?dr(dx?ﬁede@QHﬁn)e?eﬁE(y dH)g7142 @R, Al = qgtgy)ﬂz)lﬁfs(d 1H. J =
111 zed o P T
eSO 03I Al T 90K nec” " washed with

Intermediate compound 5 :

1-(4-Methylthio-3 ,5-dimethyl-phenyl)—3-(4-hydroxy-3,5-dimethylphenyl)prop-Z-en-
1-one

This compound was synthesized from starting material 9 and 3,5-dimethyl-4-
hydroxybenzaldehyde according to general method 1 as described above.

Purification was by chromatography on silica gel (elution : cyclohexane/ethyl
acetate 8:2).

1H NMR CDCl; 8ppm : 2.28 (s, 3H), 2.30 (s, 6H), 2.64 (s, 6H), 7.32 (s, 2H), 7.36
(d, 1H, J = 15.76 Hz), 7.72 (s, 2H), 7.73 (d, 1H, J = 15.76 Hz)

Intermediate compound 6 :

1 -(4-Methoxy-3,5-dimethylphenyl)-3-(4-hydroxy-3,5-dimethylphenyl)prop-z-en-1 -
one




5 ethanol previously cooled to OC and vacuumdried. 1
H NVR CDCI 3 8ppm : 2.28 (s, 6H), 2.35 (s, 6H), 3.77
(s, 3H, 7.30 (s, 2H), 7.35d,581 H, J = 15.63 Hz),
7.70 (d, 1 H J = 15.63 Hz), 7.72 (s, 2H) Internedi ate
conmpound 7: 10
1- (4- (Cycl ohexyl et hyl oxy) - 3, 5- di net hyl phenyl ) - 3- (4- hyd
roxy-3, 5- dinethyl phenyl)prop-2-en-1-one This
cpnpound was synt hesjzed fromstarting materi al
HS5-4di et hyl -4- 15 lr8%ybenzal dehyde gccor di
$_descri bed ahove. ™ F
i ca geI (eluti

DAl 3 8ppm :
116131(m 4H) , 1570182(m

cgﬁap%%p Q/agkgyrgﬁﬁg ggcﬁ ?g)rgggtaﬁflr\gg?rl@(terlalggb 1%108 i3 5-dimethyl-4-

H%/Hrox?béﬂ»zélaeh?dﬁ ac?:o?cﬂng{; € génétal Methd® 18s d&3cribed above.

I_nt di at

f?@i{v@i@?@%@i%wm dféttlﬁ@/|r@ﬂ9t)qihmgdlym3amdt wgajdbawe@. washed with
~~S~i O

PR B UGV chBIRorEand VAIR T, ) 0y 1o

AHNMR DGl légpﬁi 128‘:(9,‘16%3) 2.8 (a3toMy)| 3.47|7 (s, 3L~I),d7.(130 (s, 2H), 7.35 d,

r ox ehyde accordi ng to general netho as
gi'gcjr ﬁg(ﬁ%‘aﬁéhe?%g (¢ &Hpd & @3&'58?6?@@523'6’” n the
reacti on nedi um and was drai ned and washed with

et hanol previously cooled to OC. 1 H NVR CDCl 3 8ppm :
Integmediage compodnd 71; 63-1.65 (m 1 H), 1.79-1.81 (m

%'-_P4’-(Cyclohexylethyloxy)-3,5-dlmethylphenyl)-3-(4-hydroxy-3,5-
dimethylphenyl)prop-2-en-1-one

This compound was synthesized from starting material 11 and 3,5-dimethyl-4-

hydroxybenzaldehyde according to general method 1 as described above.

Purification was by chromatography on silica gel (elution: cyclohexane/ethyl
acetate 8:2).

1H NMR CDCl; ppm : 0.94-1.05 (m, 2H), 1.16-1.31 (m, 4H), 1.57-1.82 (m, 7H),
2.30 (s, 6H), 2.35 (s, 6H), 3.86 (t, 2H, J = 7.08 Hz), 7.32 (s, 2H), 7.38 (d, 1H, J =
15.81 Hz), 7.71 (s, 2H), 7.72 (d, 1H, J = 15.81 Hz)

Intermediate compound 8 :
1-(4-(Cyclohexylthioethyloxy)phenyl)-3-(4-hydroxy-3,5-dimethylphenyl)prop-2-en-
1-one
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2.01-2.08 (m 2H), 2.29 (s, 6H), 2.73-2.81 (m 1 H),

2.96 (t, 2H, J : , 4.20 (t, 2H, J = 7.08 Hz),

6.97 (d, 2H, J =8.73 Hz), 7.3® (s, 2H), 7.41 (d, 1 H,

J = 15.53 10 Hz) 7.73 (d, 1 H J = 15.53 Hz), 8.04

(d, 2H, J = 8.73 Hz) Internedi ate conpound 9 :

1- (2,4, 5-Tri nmet hyl phenyl ) - 3- (4- hydr oxy- 3, 5-d

i met hyl phenyl ) prop- 2-en-1-one 15 This corrpound was
hesi zed from2',4',5 -trinethyl acetophenone and
dw@b < 4- hydroxybe gehyde ad| b0

general nmet 1 descri bearl ler . Puri f?/([:]gt/l 0 S

by chr omat ograph ot si Ifi c3 gel (elution : i

cycl ohexane/ ethgl acetfte 7:3). 1H NVR CDClI 3 Sppm : o

2.27 (s, 9H), 2.29 (s 3H) 2.38 (s, 3H), 7.00 (d, 1H

J = 20 15.90 Hz), 04 (s, 1 H, 723;@1%,7.27_

(5is gompoundlgasg Csynihewlze,d fromm; sg@’ung)ma r! iande 3,5-dimethyl-4-

| I
ﬁg@%ﬁgtﬁ%h%agd fq%@bqu%legl REhBY! PX¥ Yeseribsdabove.

mhamrbdd:cptmystlauune@m theereattionenédiuhasd eedraimdd@sd washed with
%/nt hfSI zed from starti Eg material 14 and
hangy reawgHsIucoplpd e benzal dehyde according to

d . .
IRRIA cTRER Aol d952Lh bO%R35L,oF 63 PHEI (. o), 47891 (m, 21)

on silic "(eluti
2y0i-2108x(@ameZid}, 1/29 (§ Gidpt2a7 228 1Bjm, 1H), I\WRGQDCZH% Bpph08 Hz), 4.20

538,92 33wt o (8231 = 2Bl s 2P Ty, g o = 1563

(—Fz) 72’rb3 (d, H.7J Q515‘83Hz§ 964é8 ZQH.J =]8 73 Hz)05 Hz), 7.30
(s’ 2H) '7.37 (d, 1 H 70 7°70(d, 1 H J =
15 70 Hz), 7.71 (s, 2H) 10 Intermsdl ate conpound 11 :

Eptérﬁ}ng@é{y&&gb 8hh§8Y! ) - 3- (4- hydroxy-3-fl uorophenyl ) pro

1-(2,4,5-Trimethylphenyl)-3-(4-hydroxy-3,5-dimethylphenyl)prop-2-en-1-one

OH
y ~ g
|
II(+ I
0 0 0

This compound was synthesized from 2',4’,5-trimethylacetophenone and 3,5-

1
\]
o
0o
v
N—r

dimethyl-4-hydroxybenzaldehyde according to general method 1 described earlier.
Purification was by chromatography on silica gel (elution: cyclohexane/ethyl
acetate 7:3).

1H NMR CDCl3; éppm : 2.27 (s, 9H), 2.29 (s, 3H), 2.38 (s, 3H), 7.00 (d, 1H, J =
15.90 Hz), 7.04 (s, 1H), 7.23 (s, 2H), 7.27 (s, 1H), 7.39 (d, 1H, J = 15.90 Hz)

Intermediate compound 10 :
1-(4-(Cyclohexylthioethyloxy)-3,5-dimethylphenyl)-3-(4-hydroxy-3,5-
dimethylphenyl)prop-2-en-1-one
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OH OH This conmpound was synt hesi zed from

4' - et hyl t hi oacet ophenone and 3-fluoro-4- 15

hydr oxybenzal dehyde accordi ng 6 general nethod 1

descri bed earlier. The product crystallized in the

reacti on nmedi um and was drai ned and vacuum dried. 1 H

NI\/RCDCISSppm 2.55 (s, 3H), 7.04 (t, 1 H J = 8.37
730742(m5H) 7.73 (d, 1 H J = 15.54 Hz),

J = 8.40 Hz) 20 Inter te conpound 12;
arrethyl crl ) - 3- ( r 0xy03, &: di

hyI phenyl) op- 2- eh- 1- 61 Thi-s~conpound we
synt hesi zed>frgm pent a t ylacet ophenone and -375<
di met hyl - 4- hydrcbxybenzal dehyde according to gener at

Thiq RamPeliEn; was i L ok Sednfcmatedl i Hnd. §Hgimethyi4-
ﬁyﬂn‘é&?ﬁéﬁz’ﬁ&;éﬁﬁé @ébdramgttbwbrallnéihwﬂ é?@f,dr%e'amem.er

g’Hylflca;lcge wasd, byt chromategmohyl qqz)smca .;? ((glut|gpn H( gy)clehexane/ethyl
%g %}?3 7.16 (s, 2H) Internedi ate conpound 13 :

? hen%xyphenyl) 3- (4- hydroxy-3,5- 10
dHWMR'Gm@BYSﬁmﬂ Oﬂ .32 %m BH)OMe6I (s 1¢-an0191®\/\@$-|) 2.03 (m, 2H),
synt hesi zed fro 8 henoxyacet ophenaone

32§~(ﬁ r%l)h?m(@l@yﬂr bz Hridieh 6t a?éto}aﬂn@ﬂ-l; ), 3.97 (t, 2H, J =
by Cﬁég f’?%ggg%lﬁ %%C d: ﬁf@gegﬁﬁ.ﬁﬁa ﬁg?p f(a,"ﬂll,' 92 Y850 Hz), 7.71
¢s,dHhhexane/ et hyl 15 acetate 7:3). 1 H NVR CDCI 3 6ppm

: 2.30 (s, 6H), 7.05 (d, 2H, J = 8.67 Hz), 7.1 (d, 2H,

J = 8.47

Intermediate compound 11 :

1-(4-Methylthiophenyl)-3-(4-hydroxy-3-fluorophenyl)prop-2-en-1-one

F
OH
S . s
—_— |
[
o 0

o]

F

! OH

This compound was synthesized from 4'-methylthioacetophenone and 3-fluoro-4-
hydroxybenzaldehyde according to general method 1 described earlier.

The product crystallized in the reaction medium and was drained and vacuum
dried.

1H NMR CDCl; 8ppm : 2.55 (s, 3H), 7.04 (t, 1H, J = 8.37 Hz), 7.30-7.42 (m, 5H),
7.73(d, 1H, J = 15.54 Hz), 7.95 (d, 2H, J = 8.40 Hz)

Intermediate compound 12:
1-(2,3,4,5,6-Pentamethylphenyl)-3-(4-hydroxy-3,5-dimethylphenyl)prop-2-en-1-
one
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Hz), 7.21 (t, 1 H J =7.30 Hz), 7.31 (s, 2H),

7.43-7.38 (m 3H), 7.75 (d, 1 H J = 15.36 Hz), 8.05

(d, 2H, J = 8.47 Hz) 20 Intern®di ate conpound 14:

1- (4- Met hoxy- 3-fl uor ophenyl) - 3- (4- hydr oxy- 3, 5-d

i met hyl phenyl ) prop-2-en-1-one 62 This conpound was

synt hesi zed from 4' - net hoxy-3' -fl uor oacet ophenone and

3, 5- di net hyl - 4- hydr oxybenzal dehyde according to

general method 1 described earlier. The product O O
, . e i ned

ane. 5 1 H NMR CDCl 3 8ppy

: . ~7.04 (t, 1 H J = 838Q

7.31 H, 7035 (d, 1 H J = 15.69 Hz), 7.

H J 35 69 Hz), 7.79-7.87 (m 2H) | nt er medi at €°

‘Iﬂ dund _was syntheSIZed from pentamethylacetophenone and 3,5-
4- Met hoxy- 3- net hyl phenyl) (4- hydr ox

dlmethw-ﬂ-ﬂﬁydrgbdybpnwde yde acmrémmomrgera%mpﬁmw dggcrlbed earlier.

S RSB IR b BB i g, g anc purd by

Wtélhzﬁﬁémﬁﬂethad@scrl bed earlier. The pr oduct
he;sta i zed in the reaction nmedium and was dr

INMER ORI dppnni 2109 Bhhe2.20 (s, Gt 2132 (5, §an2 26 (s, 3H), 6.83

(.31 1Bl M) 705 g ﬁ?"wﬁffg% %%%52"*%% 2'1’873‘5(5”)1

H J = 15.52 Hz) , 7.88 (s, 1 H), 7.93 =

8.45 Hz) 20 Internediat ,
m%%&ﬁiﬁ%ﬁgﬂ i Eheaow}eaw 3y (4shyrony-3,5-

%ﬁ%g&eggﬂyﬁ%Piﬁﬁ-ﬂoﬁe 1- one This conpound was

m starting material 17 and
3,5 di met hyl - 4- 25 hydroxybenzal dehyde according to
general nethod 1 described earlier. O OH
OH

@f"@T* <>°o

This compound was synthesized from 4’-phenoxyacetophenone and 3,5-dimethyl-

4-hydroxybenzaldehyde according to general method 1 described earlier.
Purification was by chromatography on silica gel (elution: cyclohexane/ethyl
acetate 7:3).

1H NMR CDCl; 8ppm : 2.30 (s, 6H), 7.05 (d, 2H, J =8.67 Hz), 7.1 (d, 2H, J =8.47
Hz), 7.21 (t, 1H, J = 7.30 Hz), 7.31 (s, 2H), 7.43-7.38 (m, 3H), 7.75 (d, 1H, J =
15.36 Hz), 8.05 (d, 2H, J = 8.47 Hz)

Intermediate compound 14 :
1-(4-Methoxy-3-fluorophenyl)-3-(4-hydroxy-3,5-dimethylphenyl)prop-2-en-1-one
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63 Purification was by chromatography on silica gel

(elution : cycl ohexane/ethyl acetate 8:2). 1 H NWR

CDCl 3 Sppm: 0.88 (t, 3H, J = 6290 Hz), 1.20-1.50 (m

8H), 2.30 (s, 6H), 2.63 (s, 6H), 2.70 (t, 2H, J =6.9

Hz), 7.32 (s, 2H), 7.36 (d, 1 H, J = 15.51 Hz), 7.72

5 (s, 2H, 7.73 (d, 1 H J = 15.51 Hz) Internedi ate

ddvip oamgpowiid :was synthesized from 4'- methoxy- -fluoroacetophenone and 3,5-

%‘j"b%ﬂ]@{'?@ﬁtr @)é?%ﬁig 85;8%%1 3é gi,ﬁ{qgnlgw § scrlged earlier.

T'FHNP%ddé’c cwsrmhiwwcﬂ% Géﬁ@tmﬂﬁ\e%ﬂ@n%ﬁd was dramed then washed
di met hyl - 4- hydr oxybenzal dehyde according to general

Nﬁmtinaescrl bed earlier. Purification was by

PLRETS SR BRI 2abib ool 85 SN0t 8Y. 50 Ha) 731 6

2H)77 (35, (d61H, J3 78.60Hz)3M74 @&, 3, (5= 18169 HE), 73741, 87l(rrln 2H)
J 2 15 8.73 Hz), 7.02 (dd, 1 H J =8.73 Hz, J = 3.

Hz), 7.14 (d, 1 H J = 3.27 Hz), 7.22 (d, 1 H, J=

Jr#%eg%)ge 7cg?ggprcﬁﬁ1d 2| !j%"i 7433-M8thoky 3-methyigherih-8%4-hydroxy-3,5-

ﬁir(létl’i?ipjmn'gl)prqd-z-@}-(-bnbydr oxy- 3, 5-di f | uor ophenyl ) prop
-2-en-1 -one 20 This conpound was synt hesized from
4' - br onpacet ophenone and starting material 19

I 'cBhibure %@eéﬁhhérﬁk@@Ohc;mdﬁsa&mdoeﬁatsﬁéﬂ hsrandeaes ~dimethyl-4-
et hanol 'was elim nated by vacuum evaporation and t

swdraxyhanzaidehyde accordingslogenasakmethesl 1 describad mher

CDCl 3 Sppm: 5.97 (s, 1 H), 7.18 (d, 2H, J = 8.30 Hz),

7.35 (d, 1 H J = 15.36 Hz), 7.65 (m 3H), 7.89 (d,

2H, J - 8.30 Hz) 64 1| termsdl ate conpound 19 :
0

0

_—

The product crystallized in the reaction medium and was drained, then washed
with heptane.

1H NMR CDCl3 6ppm : 2.30 (s, 9H), 3.92 (s, 3H), 6.90 (d, 1H, J = 8.45 Hz), 7.31
(s, 2H), 7.43 (d, 1H, J = 15.52 Hz), 7.73 (d, 1H, J = 15.52 Hz) , 7.88 (s, 1H), 7.93
(d, 1H, J = 8.45 Hz)

Intermediate compound 16 :

1-(4-Hexylthio-3,5-dimethylphenyl)-3-(4-hydroxy-3,5-dimethylphenyl)prop-2-en-1-
one

OH
SN S + ~ | > NN NS O
M — )
|
fo) o

o
This compound was synthesized from starting material 17 and 3,5-dimethyl-4-
hydroxybenzaldehyde according to general method 1 described earlier.
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1- (4- Met hoxy-3-trifluoronet hyl phenyl) - 3-(4-hydroxy-3,5

- di met hyl phenyl ) prop-2-en- 1-one 5 This conpound was

synt hesi zed fromstarting mtess3al 20 and

3, 5-di nmet hyl - 4- hydr oxybenzal dehyde according to

general nmethod 1 described earlier. The ethanol was

el i m nated by vacuum evaporation and the solid was

\Rusiiieation t\Mas athas athuematagdraploy . onl GilicaH gal/F(eIm/BOdG cggiphexane/ethyl

ta’t%@) 4.01 (s, 3H), 7.41 (d, 1 H J = 9.00
ﬁﬂz" (s, 2H), 7.64 (d. 1 H J = 15.40 Hz), 8.96
(15H WR*)GD@IJ&?@ 0]88"(t 3H- V1o 64b Hz 1§o%950 (ﬁh si-l)Fh 30 (s, 6H),

1H J=
Qﬁ@ (RbH), 3f7Q Gﬁ,eZHniEnﬁlgvle):ﬂr@J'b(mdﬁ'l) 7. 3ﬁ5(dl, nb'ledt=r WE 51 Hz), 7. 72

&%%f?ﬁ? ogq'h%’dﬁy)‘b%gﬁﬁz))- 3-(4-tert-butyl oxycarbonyl d
i met hyl met hyl oxy-3, 5- di nethyl phenyl) prop-2-en-1-one
Th| S conpound was s nt hesi zed from Internediate

g 20 bronoi sobutyrate

44

ff’§ ?&@?f%ﬁ%ﬁﬁﬂibéﬁﬁ‘ﬁ% SRR FRuprGpi2-en-t-one
(eI ution : cycl ohexane/ ethyl acetate 9:1). 1 H NMWR
CDCISSQ 0.91 (t, 3H, J = 7.10 Hz), 1.37-1.69 (
27(s 6H), L 2,083 (t, 2H, J = 7.10 Hz) .93
J—+7 10 4.21 (t, 2H, J = 7.10 °
J =8 : 7—’28_’('5 2H), 7.44
1581Hz)77(d 1HJ=1581H2)C|’ ‘
2H J =98.70 Hz) 65 I nventive corrpound 2 . 1 (4‘(’

my({ h@&g@wﬁ(%ﬁﬂﬁg}%enw prob %%ﬁ"f%&té%bhenone and 3,5-

dlmethyl 4-hydroxybenzaldehyde according to general method 1 described earlier.

Purification was by chromatography on silica gel (elution: cyclohexane/ethyl
acetate 7:3).

1H NMR CDCI3 8ppm : 2.27 (s, 6H), 3.74 (s, 3H), 3.82 (s, 3H), 6.93 (d, 1H, J =
8.73 Hz), 7.02 (dd, 1H, J = 8.73 Hz, J = 3.27 Hz), 7.14 (d, 1H, J = 3.27 Hz), 7.22
(d, 1H, J = 16.81 Hz), 7.25 (s, 2H), 7.53 (d, 1H, J = 15.81 Hz)

Intermediate compound 18 :
1-(4-Bromophenyl)-3-(4-hydroxy-3,5-diflucrophenyl)prop-2-en-1-one

. F
Br OH O OH
+ —— Br
©\v/ ;
| | F |
o o]
(o]

This compound was synthesized from 4'-bromoacetophenone and starting
material 19 according to general method 1 described earlier.

The ethanol was eliminated by vacuum evaporation and the solid was washed with
absolute ethanol.

1H NMR CDCl; éppm : 6.97 (s, 1H), 7.18 (d, 2H, J = 8.30 Hz), 7.35 (d, 1H, J =
156.36 Hz), 7.65 (m, 3H), 7.89 (d, 2H, J = 8.30 Hz)
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OH 5 This conpound was synt hesized from conpound 1
according to general nethod 6 described earlier.
Purification was by chronmat ogréfphy on silica gel
(elution : dichloronethane- nethanol : 98:2). 1 H NWR
CDCI 3 8ppm: 0.84-0.89 (m 3H), 1.39-1.24 (m 4H),
1.39 (s, 6H), 1.50- 10 1.57 (m 2H), 2.22 (s, 6H),
2.61 (t, 2H, J = 7 40 Hz), 2.90 (t, 2H, J = 6.20 Hz),
t26 |at 2Hm J q 20 Hz), 7.09 (d, 2H, J = 8.50 Hz),
1 H J=15.40 Hz), 7.83 (d, 1
Hi(4IMtHdxy 4 triflorore b nyRES-(d-hid QSB@me rop-2-en-
1 g—l) M5 (ES-MB): 483&§/d fg &/PCY— 8 5&%n(y9p P
I1n%;€htive conpound 3: 1-(4- Hyd roxy- 3, 5 d
i met hyl phenyl)-3-(4-tert-butyl oxycarbonyl d, i
meffmst hyl oxy- 3, 5-di net hyl phenyl ) pr op- 2t engr 1- one
s oaynt hesi zed frfom st
@ i ng—rater i al®~
Yescri bed earlie Ruri'ficati on was
s Ny on silica gel (elutillon :
di chl ororret han/ met hanol : 95:5). 1 H RVR CDCl 3 8ppm :

Tl_bhf’sﬁ cbﬁwfo@HH w%as5é’yr{tl_|)ﬁes@é‘8 ’fro(g’n Zs?aﬁmg ﬁ'lé)terlaa §§ e{rﬁi- 3,5-dimethyl-4-
hyél@xybenAalelehyﬂ&aqqpremgH.@)gemeralzmet%wodMe%nhaﬁwﬂmeme
B S st e by, PP RS R e v
abbyglutecgthzinok- di et hyl phenyl ) prop- 2- ene- 1-one OH

1H NMR DMSOdg 6ppm : 2.22 (s, 6H), 4.01 (s, 3H), 7.41 (d, 1H, J = 8.00 Hz), 7.52
(s, 2H), 7.64 (d, 1H, J = 15.40 Hz), 8.96 (s, 1H), 7.76 (d, 1H, J = 15.40 Hz), 8.29
(d, 1H, J =1.60 Hz), 8.49 (dd, 1H, J = 9.00 Hz, J = 1.60 Hz)

A

Synthesis of the inventive compounds :

Inventive compound 1 :
1-(4-(Pentylthioethyloxy)phenyl)-3-(4-tert-butyloxycarbonyldimethylmethyloxy-3,5-

dimethylphenyl)prop-2-en-1-one
sqan

This compound was synthesized from Intermediate compound 1 and tert-butyl
bromoisobutyrate according to general method 4 described earlier.

OH
\/\/\s/\/o O | g \/\/\S/\/o

o]

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

1H NMR CDCl3 dppm : 0.91 (t, 3H, J = 7.10 Hz), 1.37-1.69 (m, 21H) 2.27 (s, 6H),
2,63 (t, 2H, J = 7.10 Hz), 2.93 (t, 2H, J = 7.10 Hz), 4.21 (t, 2H, J = 7.10 Hz), 6.97
(d, 2H, J = 8.70 Hz), 7.28 (s, 2H), 7.44 (d, 1H, J = 15.81 Hz), 7.70 (d, 1H, J =
15.81 Hz), 8.03 (d, 2H, J = 8.70 Hz) |
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5 This conmpound was synt hesi zed from conpound 3
according to general nethod 6 described earlier.
Purification was by chromat ogresphy on silica gel
(elution : dichloronethane/ nethanol : 98:2). 1 H NWR
ChCl3 Sppm: 1.39 (s, 6H), 2.22 (s, 6H), 2.25 (s, 6H),
7.33 (s, 2H), 7.45 10 (d, 1 H J = 15.5 Hz), 7.69 (d,
Ihveintivie eormBobndi?):, 7. 75 (s 2H) M5 (ES-Ms) : 381.3
= vent ive,.CO un ;

TidPerhitioesiignptemil ardestonguneiRaRs s 5.
&'rn‘ié%hf/lpﬁéh hsrspcRBRANYhe di MEt hyl

oxy 5- di met hyl phenyl)prop 2-en-1l-one S-s Ss

Thi s conpound was syntjhesi,zgd ominternediate 0
conmpound 2 and tert 4 FK '

cycl ohexane/ ethyl T acetate 85-15). 1H NWR
1.43 (s, 6H), 1.53 (m 13H), 165175(m2H)
1.75-1.85 (m 2H), 1.85-1.97 (m 1H), 2.28 (s,

Thisgzomprury aiﬁyntfm@da‘rczn qampaynd 1 agcgeling gagemraimethodﬁ

E%?C"[hfgsegé?er 2H, J 6.21 Hz), 6.97 (d, 2H J 8. 30

25 7.45 (d, 1 H J = 15.50 Hz),
Purificdtibn Wad b!' ehﬂcﬁné@gi‘kphy ®ro3ilica, geH, (elliton8. dithidrbmethane-
67 Inv;ntlv corrpound 6 :

'Ile(ﬂlar( R §) 5-[1, 2] di t hi ol an- 3-yl pentyl oxy) phenyl ) - 3-(

gHCﬁgﬁé’@qblﬁ%hEnyW%%_‘ég}’%_ gH), 1:38-1:24 (m, 4H), 1.39 (s, 6H), 1.50-

1.57 (m, 2H), 2.22 (s, 6H), 2.61 (t, 2H, J = 7.40 Hz), 2.90 (t, 2H, J = 6.20 Hz), 4.26
(t, 2H, J = 6.20 Hz), 7.09 (d, 2H, J = 8.50 Hz), 7.57 (s, 2H), 7.59 (d, 1H, J = 15.40
Hz), 7.83 (d, 1H, J = 15.40 Hz), 8.15 (d, 2H, J = 8.50 Hz), 12.90 (s, 1H)

MS (ES-MS): 483.2 (m-1)

MP°C = 85.2-89.8

Inventive compound 3 :

1-(4-Hydroxy-3,5-dimethylphenyl)-3-(4-tert-butyloxycarbonyldimethylmethyloxy-
3,5-dimethylphenyl)prop-2-ene-1-one

0
HO o)
0 HO
+
!
(0]

This compound was synthesized from starting material 3 and starting material 4

according to general method 1 described earlier.

Purification was by chromatography on silica gel (elution :
dichloromethan/methanol : 95:5).

1H NMR CDCl3 dppm : 1.46 (s, 6H), 1.53 (s, 9H), 2.27 (s, 6H), 2.33 (s, 6H), 7.28
(s, 2H), 7.43 (d, 1H, J = 15.81 Hz), 7.69 (d, 1H, J = 15.81 Hz), 7.74 (s, 2H)
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O ~ OH 5 This conpound was synt hesi zed from conpound 5
according to general nethod 6 described earlier.
Purification was by chronmatogréghy on silica gel
(elution : dichioronethane/ nethanol : 98:2 ). 1 H NWR
CDClI3 Sppm: 1.56 (m 1 OH), 1.67-1.77 (m 2H),
1.77-1.90 (m 2H), 1.90- 10 1.97 (m 1 H, 2.30 (s,
tive 48APoObAd 1H, 3. 11 3 22 (m 2H), 3.58-3.63

T arbhy-375 S dhyPEny s aCed Boldim et Retio s s -

am?éthgﬁ':heil\ylbb -Zeche-186néiz), 8.03 (d, 2H, J = 8.80 Hz)
529.1 (M+l) MPC : 182.7-186.6C 15

Inventlve compound (7 : 0

1- (4- Met hyl t hi ophepyl )e3-

i met hyl 5- |dibro

20 Thi®o ynt hesized

was by chromatoography on silica gel (eel @tion :

| oh / et hyl :
1‘%%4&&)% A sva§yqyg|t a%cs?zteg{_f;omzc%gp A\I §@cgg%|%tq gengqql method 6
7.44 (d, 1HJ=157OHZ) .62
98?"”1*’%’3!%@9'15 70 Hz), 7.78 (s, 2H). 7.96 (d, 2H, J
E’uﬁfi&ﬂldﬂz) 6@ad nvdwhve:hcmmptngnalpl&: on silica gel (elution :

3@‘*&”9 %ﬁﬂ?g‘#bewl )9§25-4- car boxydi net hyl et hyl oxy- 3

1H NMR CDCl; dppm : 1.39 (s, 6H), 2.22 (s, 6H), 2.25 (s, 6H), 7.33 (s, 2H), 7.45
(d, 1H, d =15.5 Hz), 7.69 (d, 1H, J = 15.6 Hz), 7.75 (s, 2H)

MS (ES-MS) : 381.3 (m-1)

MP°C = 199.3-199.8

Inventive compound 5 :
1-(4-((R,S)-5-[1,2]dithiolan-3-ylpentyloxy)phenyl)-3-(4-tert-butyloxycarbonyl
dimethyl methyloxy-3,5-dimethylphenyl)prop-2-en-1-one

OH a
e
o 9
. O

This compound was synthesized from intermediate compound 2 and. tert-butyl
bromoisobutyrate according to general method 4 described earlier.

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

1H NMR CDCl; dppm : 1.43 (s, 6H), 1.53 (m, 13H), 1.65-1.75 (m, 2H), 1.75-1.85
(m, 2H), 1.85-1.97 (m, 1H), 2.28 (s, 6H), 1.46-1.52 (m, 1H), 3.12-3.21 (m, 2H),
3.58-3.63 (m, 1H), 4.05 (t, 2H, J = 6.21 Hz), 6.97 (d, 2H, J = 8.30 Hz), 7.29 (s, 2H),
7.45 (d, 1H, J = 15.50 Hz), 7.70 (d, 1H, J = 15.50 Hz), 8.03 (d, 2H, J = 8.30 Hz)



10

15

20

25

ene-1-one OH 5 This conpound was synt hesi zed from
conpound 7 according to general nethod 6 described
earlier. Purification was by cbromat ography on silica
gel (elution : dichloronethane/ nethanol : 98:2). 10 1
H NVR CDCI 3 Sppm: 1.54 (s, 6H), 2.51 (s, 3H), 7.41
(d, 2H, J =8.5 Hz), 7.64 (d, 1H, J = 15.4 Hz), 8.04
(Inveritivid, compourdd 6 : Hz) , 8.15 (d, 2H, J = 8.5 Hz), 8.29

S(,%éﬁ) 957 ii@%ﬁﬁ%é@%ﬁ-%e%lo&%ﬁh@ﬁ) I?](E 'c%rtgor&}ygi métiylmethyloxy—

%Sﬁnﬁ)éﬂ{yﬂf@h)ﬂ ?Fcfbétw%%@yl) 3-(4-tert-butyl oxycarbo
nyl d i nethyl methyl oxy-3, 5-

di met hyl phenyl ) pr op- 2-fen-

- gne Th| S conpound was
g. i and
OBU ra 8

g arller Purlflcatlon was
chr omat ogr aphy onJgilica gel (elution :
di chl or omet hane/ cytl ohexane : 7 3 ). 1 HNWR CDCI3

Wbon'@)oﬁﬂd lva@s;ﬁri’fheéﬁf&d frlan%3 Qoﬁ@buiﬁ@ ) acéoraiﬁ?(tm(?eﬂé}al method 6
ﬁescabe@eadber 7. 29 (s 2H) 7.45 (d, 1 H 25 J =

0 8.
Flrfigallin |y Wad® [0, rolalpddndd 1 on, * Blloty g6 (elution:
Mb@nﬁembnu&mﬁtﬁanaﬂ 19832 ()4- ca rboxyd i m et hyI
mathloxa/ 5- dlmstsylphenl)prop- -en-1- CH
1H DCl3 dppm : 1.56 (m, 10H), 1.67-1.77 (m, 2H) 177 1.90 (m, 2H), 1.90-
1.97 (m, 1H), 2.30 (s, 6H), 2.43-2.52 (m, 1H), 3.11-3.22 (m, 2H), 3.58-3.63 (m,
1H), 4.05 (t, 2H, J = 6.20 Hz), 6.98 (d, 2H, J = 8.80 Hz), 7.31 (s,2H), 7.46 (d,1H, J
=156.80 Hz), 7.71 (d, 1H, J = 15.80 Hz), 8.03 (d, 2H, J = 8.80 Hz)
MS (ES-MS) : 529.1 (M+1)
MP°C : 182.7-186.6°C

Inventive compound 7 :

1-(4-Methylthiophenyl)-3-(4-tert-butyloxycarbonyldimethyimethyloxy-3,5-

dibromophenyl)prop-2-ene-1-one
Br

OH
| ¢
Br

(o]

This compound was synthesized from intermediate compound 3 and tert-butyl
bromoisobutyrate according to general method 4 described earlier.

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

1H NMR CDCI; éppm : 1.54 (s, 9H), 1.63 (s, 6H), 2.56 (s, 3H), 7.33 (d, 2H, J =
8.50 Hz), 7.44 (d, 1H, J = 15.70 Hz), 7.62 (d, 1H, J = 15.70 Hz), 7.78 (s, 2H), 7.96
(d, 2H, J = 8.50 Hz)
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0 5 This conmpound was synt hesi zed from conpound 10
according to general nethod 6 described earlier.
Purification was by precipitaté®n in a m xture of

di chi or onet hane/ heptane. 1 H NVR CDCl 3 Sppm :
0.90-1.30 (m 5H), 1.56 (m 7H), 1.70 (m 7H), 2.30
(s, 6H), 4.09 (t, 2H, J = 6.57 Hz), 6.98 (d, 2H J =
9.09 Hz), 7.32 (s, 2H), 7.4 (d, 1 H J 10 = 15.60

Hz), .7.71 (d J =15.60 Hz), 8.04 (d, 2H, J =
MN@—M—&E: 465.3 (mtl) MPC : 134.8-135.3
DMeMbthWhﬁﬁjﬁéﬁgl)ﬂB -c arb@aﬁydm{e‘%hywméw%biy -8 B-dibrém8éphenyl)prop-2-
i met hyi phenyl) 4-tert-butyl oxyca rbonyld i

esekl-onet hyl oxy- 3 5-di met hyl phenyl ) pr op- 2 en-1-one O

Thi s compound was synthesized frominternedi atg

conpound 5 and terf-butyl? bronoi sobutyrate ac or

to general nethod 4 _de Re earlller

was byl chr omat og y oh sillca gek

cycl oh 2 gtate 8:2 ). 1 SBpm
1.50 (s, ., , 3H—383 (s, ~% ,
6H), 2.63° (3] 6H), 730(s 2H) , 739((7101HJ
15 69 Hz), 7.%9 (d, 1 H J = 15.69 Hz) 72 (s, 2H)

ThisSEPRUNE e R 2 Héﬁ" SAMBROYGS 7 3opordipg 4 ggngral method 6

@tebyhbénaéambaxy 3, 5 dinethyl phenyl) prop-2-en-1 -one 0
Purification  was by  chromatography on 'silica gel (elution :
dichloromethane/methanol : 98:2).

1H NMR CDCI; éppm : 1.54 (s, 6H), 2.51 (s, 3H), 7.41 (d, 2H, J = 8.5 Hz), 7.64 (d,
1H, J = 15.4 Hz), 8.04 (d, 1H, J = 15.4 Hz), 8.15 (d, 2H, J = 8.5 Hz), 8.29 (s, 2H),
12.93 (s, 1H)

MS (ES-MS): 513.2 (m-1)

Inventive compound 10 :

1-(4-Cyclohexylethyloxyphenyl)-3-(4-tert-butyloxycarbonyldimethylmethyloxy-3,5-
dimethylphenyl)prop-2-en-1-one

o]
OH 0%07<

o O 0 O
SRRy — Ay

0

This compound was synthesized from intermediate compound 4 and tert-butyl
bromoisobutyrate according to general method 4 described earlier.
Purification was by  chromatography  on silica  gel (elution :
dichloromethane/cyclohexane : 7:3 ).
1H NMR CDCl; éppm : 0.90-1.30 (m, 5H), 1.50 (m, 16H), 1.73 (m, 7H), 2.28 (s,

6H), 4.08 (t, 2H, J = 6.54 Hz), 6.97 (d, 2H, J = 8.70 Hz), 7.29 (s, 2H), 7.45 (d, 1H,
J=1575Hz), 7.70 (d, 1H, J = 15.75 Hz), 8.03 (d, 2H, J = 8.70 Hz)
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OH Thi s conpound was synt hesized from conpound 12
according to general nethod 5 6 described earlier.
Purification was by chronmat ogrephy on silica gel
(elution : dichl oronet hane/ net hanol 98:2). 1H NWR
DMSQd6 Sppm: 1.39 (s, 6H), 2.22 (s, 6H), 2.28 (s,
3H), 2.59 (s, 6H), 7.56 (s, 2H), 7.62 (d, 1H J =

Iuedfiveicbmpbud® (d; 1H, J = 15.37 Hz), 7.89 (s, 2H),
ES- VS 412, MPC
EECE éyéq@emymmwmw.mg@yumemyloxy-a 5-

dirkéth [t ?.
i met hg phekg?gbﬁz 4- tert but yl oxycar bonyl di net hyl net hy

| oxy- 3, 5-di net hyl phenyl ) prop- 2-en-1-one 0 This | 9
conpound was synt he| z rom conpound 3 and propyl O%OH
brom de accordi ng met hod_4 de%crl bed

e j 0 : duct obtai ned afte lm
Wi on df tfe potassium carbo and ek pati
0 he sol vents by vacuum evaporation was usedolfor

the synthesis of conmpound 15. 1H NMR CDCI 3 Sppm: 1.09
This éﬁﬂnpduwd Wa%kyHtﬁesuziledﬂrﬁOI(rﬁcorﬁpbundH O &icesrdiilo gén&&l method

(mo 28,227 (s '35 (s, 6H), 3.78 (t, 2H
99?%(3 2H) 741(d 1HJ=1532HZ)
Pubificatibn wak by]premlaﬁat?@n W% mixtuf® o(’ Elch%ﬂén%%\dgri'e/heptane

I nventi ve compound : -(4-Pro

SLENME Ol ot { 40.98-1 80 51 ek B (e )] 0% 01 7TH), 2.30 (s,
BHYE4 08! R0Y) LR 8915158 08 (BB, 4 = 0.00 Hz), 7.32 (s, 2H), 7.4 (d, 1H, J
= 15.60 Hz), 7.71 (d, 1H, J = 15.60 Hz), 8.04 (d, 2H, J = 9.00 Hz)

MS (ES-MS): 465.3 (m+1)

MP°C : 134.8-135.3

Inventive compound 12 :

1-(4-Methylthio-3,5-dimethylphenyl)-3-(4-tert-butyloxycarbonyldimethylmethyloxy-
3,5-dimethylphenyl)prop-2-en-1-one

This compound was synthesized from intermediate compound 5 and tert-butyl
bromoisobutyrate according to general method 4 described earlier.

Purification was by chromatography on silica gel (elution: cyclohexane/ethyl
acetate 8:2).

1H NMR CDCl3z éppm : 1.50 (s, 6H), 1.51 (s, 3H), 1.53 (s, 9H), 2.28 (s, 6H), 2.63
(s, 6H), 7.30 (s, 2H), 7.39 (d, 1H, J = 15.69 Hz), 7.69 (d, 1H, J = 15.69 Hz), 7.72
(s, 2H)

Inventive compound 13 :
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OH 5 This conpound was synt hesi zed from conpound 14
according to general nethod 6 described earlier.
Purification was by chronmat ography on silica gel
(elution : dichloronethane/ net hanol 95:5). 1 H NWR
CDClI3 Sppm: 1.05 (t, 3H J = 7.29 Hz), 1.39 (s, 6H),
1.78 (m 2H), 2.23 10 (s, 6H), 2.32 (s, 6H), 3.78 (m
AH@-Métithics3, 52dimethylpBeriy)- 34(?%arﬂ?_b>wd1tﬁe?ﬁllmlem)yloky8£15-
86 (s, 2 M5 (ES-MB): 424.9
%W?{&‘Vl—éﬂgﬁynp@é‘@n%@”? 15 Inventive conpound 16: 1
- (4- Met hoxy- 3,

i net hyl phenyl )} 3- 6%{@ ut yl oxycar bonyl di nesthyl

| oxy- 3 5- di ifet iyl phen§f\pr op- 2- en- 1- pne Th| 6P un(fPH
/ i nter medi at &Sc 2

nmet-fiod geéscri bed earlier. Purifi
chromat ogoaphy on silica gel (elution : 0

cl ohexane/ ethyl acetate 95:5 ). I H NVR CDCl 3 Sppm

is ggmpeund Was qynjt;e ized fam cgmz_agupg 125a4;corg|r@1t0(general method

?E&%s&ﬁeéé,ea%ﬁ’efo A Z i 9L T8 b0 He), 771 25 (s
Adrificatiomvenwas e clwrpowmtom?étography on silica gel (elution:
B AR IR o o2 e T on e

1H NMR DMSOdgs 8ppm : 1.39 (s, 6H), 2.22 (s, 6H), 2.28 (s, 3H), 2.59 (s, 6H),
7.56 (s, 2H), 7.62 (d, 1H, J = 156.37 Hz), 7.79 (d, 1H, J = 15.37 Hz), 7.89 (s, 2H),
12.95 (s, 1H)

MS (ES-MS): 412.9 (m+1)

MP°C : 177.0-179.0

Inventive compound 14 :

1-(4-Propyloxy-3,5-dimethylphenyl)-3-(4-tert-butyloxycarbonyldimethyimethyloxy-
3,5-dimethylphenyl)prop-2-en-1-one

This compound was synthesized from compound 3 and propyl bromide according
to general method 4 described earlier. The crude product obtained after
elimination of the potassium carbonate and elimination of the solvents by vacuum
evaporation was used for the synthesis of compound 15.

1H NMR CDCl3 éppm : 1.09 (1, 3H, J = 7.41 Hz), 1.46 (s, 6H), 1.58 (s, 9H), 1.83
(m, 2H), 2.27 (s, 6H), 2.35 (s, 6H), 3.78 (t, 2H, J = 6.09 Hz), 7.29 (s, 2H), 7.41 (d,
1H, J = 16.32 Hz), 7.68 (d, 1H, J = 15.32 Hz), 7.70 (s, 2H)
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Thi s conmpound was synt hesi zed from conpound 16
according to general nethod 6 described earlier.
Purification was by chronmatography on silica gel
(elution dichloronethane/ nmethanol 98:2). 10 1 H NWR
CDClI3 Sppm: 1.57 (s,6H), 2.31 (s, 6H), 2.38 (s, 6H),
3.79 (s, 3H), 7.33 (s, 2H), 7.43 (d, 1 H J = 15.81
Hmn_tlle_mr_r(@_r@_ﬂ_lesslm) 7.72 (s, 2H Ms

EE‘I%%/B yloxy 9335 d"(fﬁrhl)hphenyﬁ 3- (4[ arboxyglmeth%lfrsneltﬂylgggyt/-I ‘-

'rﬁéth?ﬁ?hﬁéh 2opl yl phenyl)-3-(4-tert-butyl oxyca
fa[)ony di rre?m?%’et E&I '2:)?;18

3,5-dinethy|pheny|)pro -#-en-1-one 0 0O This compound 0
was synt hesi 3 and hexyl brom de o
accordjng j20 to raI met Hod 4 described |earl | e OH
The ©f UdE ai ned—after elirwifat

pot assi um carbenate and elimnation of th hts by

vacuum evapdration was used for the sy
corrpound 19. 4 H NVR CDCI 3 Sppm : 0.93 (t 3HoJ =

rn?)ogrpg W (%ﬂcglz#ﬁmn@(&,@@ppgnd éﬁ) acqprél?g(tp geEnDﬁral method

édias@nééd@é}lleﬂ 29 25 (s, 2H), 7.40 (d, 1 H J =
70 (d, 1 H J = 15.57 H), 7.71 (s, 2H)

F‘Blrlflﬂa/t&ﬂ i vevamnpduhd ohromatqgraplxyl oxy- 3, @licd  gel  (elution :
ROt e 9881 one. G 05 Thi s compound
wammmdm&mgﬁ r QID5C@RNBAVDE 2DRIEEN 030 gs tEH Y ATES @, 2H), 2.23
(S 6H) 2.32 (s, 6H), 3.78 (m, 2H), 7.56 (s, 2H), 7.58 (d, 1H, J = 16.26 Hz), 7.80
(d, 1H, J = 16.26 Hz), 7.86 (s, 2H)

MS (ES-MS): 424.9 (m+1)

MP°C : 188.5-189.7

Inventive compound 16 :

1-(4-Methoxy-3,5-dimethylphenyl)-3-(4-tert-butyloxycarbonyldimethylmethyloxy-
3,5-dimethylphenyl)prop-2-en-1-one

This compound was synthesized from intermediate compound 6 and tert-butyl
bromoisobutyrate according to general method 4 described earlier.

Purification was by chromatography on silica gel (elution: cyclohexane/ethyl
acetate 95:5 ).

1H NMR CDCl3 8ppm : 1.47 (s, 9H), 1.53 (s, 6H), 2.29 (s, 6H), 2.31 (s, 6H), 3.79
(s, 3H), 7.30 (s, 2H), 7.40 (d, 1H, J = 156.50 Hz), 7.70 (d, 1H, J = 15.50 Hz), 7.71
(s, 2H)
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6 described earlier. Purification was by

chromat ography on silica gel (elution :

di chl or onet hane/ net hanol 95:5)72 1H NVR CDCl 3 Sppm :
0.93 (t, 3H, J =7.02 Hz), 1.37 (m 4H), 1.50 (m 2H),
1.56 10 (s, 6H), 1.83 (m 2H), 2.30 (s, 6H), 2.34 (s,
6H), 3.82 (t, 2H, J = 6.57 Hz), 7.32 (s, 2H), 7.42
(d, 1 H J =15.48 Hz), 7.69 (d,1 H J = 15.48 Hz),

@;@E’(@ FS@E ILXE HES MB) : 466.9 (m+l) MPC :
ntive conmpound 20:
-(W%wkmﬁsdlméhwwehy@a ~-(4-carboxydimethylmethyloxy-3,5-
5-di ne gren yl 4-tert-butyl oxycarbonyl di net hyI

Aispeiy )Brogr h PPfenyl ) prop-2-en-1 -one This
compound was synt hesipzed from i nternedi ate conpound 7

and tert-butyl ZQ bilonoi sobut yrate according to

gener @ descrPbrd earlier. Purification O%OH
byo.¢ on silica gel (eluti

cycl g acetate 85715). 71 VR *

: (m 28H), 2.28 (s, 6H), 2.35 , 3.86

(t, 2H 31 =6.75 Hz), 7.29 (s, 2H), 7741
15.76 Hz), 7.70 (d, 1 H J = 15.76 25 Hz), M 71 (s,

iﬁlsﬂ@bﬁ%rﬁ@&\{ﬂv;mﬁ%ﬁ%&gfm@ aompﬂ]ugg h&ﬁ a%cq{gmg to general method
8)descAbéd eadigrboxyd i methyl net hyl oxyh3 5- v
EyAtrallarbod wasm St&éo&'ﬂu-ﬁ@é?oﬁéa%w?n}éi Rl al gel (elution:
gﬁhmgme%%ﬁﬁ{étm|ﬁ%£§ geI Purification was by

romat ogr y on Ssi (elution :
1H NMR CDCl3 éppm : 1.57 (s ,6H), 2.31 (s, 6H), 2.38 (s, 6H), 3.79 (s, 3H), 7.33
(s, 2H), 7.43 (d, 1H, J=156.81 Hz), 7.71 (d, 1H, J = 15.81 Hz), 7.72 (s, 2H)
MS (ES-MS) : 396.9 (m+1)
MP°C : 166.6-168.8

Inventive compound 18 :

1-(4-Hexyloxy-3,5-dimethylphenyl)-3-(4-tert-butyloxycarbonyldimethylmethyloxy-
3,5-dimethylphenyl)prop-2-en-1-one

o
o% 7<
0]
e
0
This compound was synthesized from compound 3 and hexyl bromide according

to general method 4 described earlier. The crude product obtained after
elimination of the potassium carbonate and elimination of the solvents by vacuum

evaporation was used for the synthesis of compound 19.

1H NMR CDCl3 éppm : 0.93 (t, 3H, J = 8.58 Hz), 1.37 (m, 4H), 1.47 (s, 6H), 1.53
(m, 11H), 1.83 (m, 2H), 2.28 (s, 6H), 2.36 (s, 6H), 3.82 (t, 2H, J = 6.54 Hz), 7.29
(s, 2H), 7.40 (d, 1H, d = 15.57 Hz), 7.70 (d, 1H, J = 15.57 Hz), 7.71 (s, 2H)
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di chl or onet hane/ net hanol 98:2). 1H NVR CDClI 3 Sppm:
0.97-1.04 (m 2H), 1.16-1.34 (m 4H), 1.56 (s, 6H),
1.63- 10 1.82 (m 7H), 2.30 (s736H), 2.35 (s, 6H),
3.86 (t, 2H, J = 6.60 Hz), 7.32 (s, 2H), 7.43 (d, 1
H J =15.81 Hz), 7.70 (d, 1 H J = 15.81 Hz), 7.71
(s, 2H M5 (ES-Ms5) : 492.9 (mtl) MPC : 166.4-167.7 15
Irweeutivfevzemmgdu‘rgi 22

T etiones Bty B S8 elrbdxydirmaityimbiny oy SXfimetnyl
?héngmb@bﬁhpgy ) pr op- 2- en- 1-one as, - ,O This
onpoln

was synt hesized fromi nt er medi ate corrpound 8
and tert-butyl 20 brgnoi sobtyrate according to
general method 4 des eard_Ler. Purification was

b chrormtggr.hy on icd gel /felution :
cm gt ate 7:3) ~ 1 ~HMNR
1.29 (m 5Hy 6-(s, 6H), IT-53 (s, 9H),

H, 1.80 (m 2H)(|j|203(m 2H), 2.27 (s,
(m 1 H, 2.95 (tS 2H, J = 6.81 Hz), 4.20 (t,

~'-T hTS @orﬁéobﬁd wa-sYhttdbizett fromh corfp@idhd#8 acéorfind & gé}hﬁral method
3 (d J="15.78 ), 7.70 (d, 1 H J = 15.78

ﬁzquCBbGQ e@ﬂler2H J = 9.24 Hz) 75 Inventive conpound

%’Emca/ o ohexy?t hi %t hyﬁhor?(?p?ﬁoﬁwsw 3- (%’1 car%lc')%(aydl r?eetl hy (elution :
diohidrphetyarle/metbamat 8§i5phenyl ) pr op- 2- en- 1- one

1%&%’/1@'05&8 ép}?ﬁ : \6.83(3,43?1, J = 7.02 Hz), 1.37 (m, 4H), 1.50 (m, 2H), 1.56
(s, 6H), 1.83 (m, 2H), 2.30 (s, 6H), 2.34 (s, 6H), 3.82 (t, 2H, J =6.57 Hz), 7.32 (s,
2H), 7.42 (d, 1H, J = 15.48 Hz), 7.69 (d,1H, J = 15.48 Hz), 7.71 (s, 2H)

MS (ES-MS) : 466.9 (m+1)

MP°C : 171.0-172.0

Inventive compound 20 :

1-(4-Cyclohexylethyloxy-3, 5-dimethylphenyl)-3-(4-tert-butyloxycarbonyldimethyl
methyloxy-3,5-dimethylpheny!)prop-2-en-1-one

This compound was synthesized from intermediate compound 7 and tert-butyl
bromoisobutyrate according to general method 4 described earlier.

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

1H NMR CDCI; Sppm : 0.94-1.53 (m, 28H), 2.28 (s, 6H), 2.35 (s, 6H), 3.86 (t,
2H, J = 6.75 Hz), 7.29 (s, 2H), 7.41 (d, 1H, J = 15.76 Hz), 7.70 (d, 1H, J = 15.76
Hz), 7.71 (s, 2H)
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Thi s conmpound was synt hesi zed from conpound 22
according to general nethod 6 described earlier.
Purification was by chronmat ography on silica gel
(elution : dichloronethane/ net hanol 98:2). 10 1H NMWR
CDClI3 Sppm: 1.27-1.38 (m 4H), 1.56 (s, 6H),

©1.63-1.66 (m 2H), 1.79- 1.81 (m 2H), 2.01-2.04 (m

mﬂ,\zn_mp)mmu@_,zmzw(ml H, 2.96 (t, 2H, J

I—(gjce)%‘ch%)&lle}ﬁ'ggxy( git 5 Hetﬁyl@leqygs H{?[ ﬁrb@(ydlrégfhg%nethyloxy% 5-
b‘lh)ethzlgﬁé%%ro 2=|en-]1-oné5 60 Hz), 8.04 (d, 2H J =
-Tof): 496.67(mrl) 15 MPC :

conppund 24
yefw)>a3-( 4-tert - butyl oxy ar bony _O%“

di met hyl phe DE.Q)Pe
pund was synt hesi zed f‘%l i nter [
; ert - but yl—b#onoi sobut yr at’e ~acepr di ng
to general metcnod 4 described earlier. Purifi cail on
chr opat ogr a .on |I|ca | ution
B o s, By agsest Hom S3mBognd 30 Fgarrinets aspgrAl method
Bdbséﬁ’bé‘d Barilem 15H), 2.22 (s, 6H), 2.25 (s, 3H), 2.28

. 2.35 (s, 3H), 7.00 (s, 1 H, 7.01 (d, 1 H J
uuﬁca;t@nm) was 18b(ys ZHyomatograghy 1 of stlicas ((g,ell (elution :

oot e e AR £ 3 T4 car boxy

iaF_lIENlVR oy lspsy 30.97-1.d4n@h hyHPhenBl1.84 ¢ar, 2HHN115600£ 6H), 1.63-
1.82 (m, 7H), 2.30 (s, 6H), 2.35 (s, 6H), 3.86 (t, 2H, J = 6.60 Hz), 7.32 (s, 2H), 7.43
(d, 1H, J = 15.81 Hz), 7.70 (d, 1H, J = 16.81Hz), 7.71 (s, 2H)

MS (ES-MS) : 492.9 (m+1)

MP°C : 166.4-167.7

112. 3- 114 Invent|Vv

Inventive compound 22 :

1-(4-Cyclohexylthioethyloxyphenyl)-3-(4-tert-butyloxycarbonyldimethylmethyloxy-
3,5-dimethylphenyl)prop-2-en-1-one

o LX e
Oy 2 __QN“

[¢]

This compound was synthesized from intermediate compound 8 and tert-butyl
bromoisobutyrate according to general method 4 described earlier.

Purification was by chromatography on silica gel (elution: cyclohexane/ethyl
acetate 7:3).

1H NMR CDCl; 8ppm : 1.29 (m, 5H), 1.46 (s, 6H), 1.53 (s, 9H), 1.62 (m, 1H), 1.80
(m, 2H), 2.03 (m, 2H), 2.27 (s, 6H), 2.75 (m, 1H), 2.95 (t, 2H, J = 6.81 Hz), 4.20 (t,
2H, J = 6.81 Hz), 6.97 (d, 2H, J = 9.24 Hz), 7.28 (s, 2H), 7.43 (d, 1H, J = 15.78
Hz), 7.70 (d, 1H, J = 15.78 Hz), 8.03 (d, 2H, J = 9.24 Hz)
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Thi s conmpound was synt hesi zed from conpound 24
according to general nethod 10 6 described earlier.
Purification was by chronmatography on silica gel
(elution : dichlroronethane/ nmethanol 98:2). 1 H NWR
CbCl 3 Sppm: 1.55 (s, 6H), 2.27 (s, 6H), 2.27-2.30 (m
6H), 2.39 (s, 3H, 7.05 (s, 1 H, 7.07 (d, 1 H J =
15.24 Hz), 7.24 (s, 2H), 7.28 (s, 1 H, 7.4 (d, 1 H J
= 15 15 78 Hz . (ES-M5) : 381.2(m+l) WMPC :

Ve £01 tve conmpound 26 : 20 1-(4-Cycl o
HepyCyEloh&kyhicbtiyldxyshethyl)-30e4-Biitbaxgintethyntethflok 3t 5-
but yl oxycarbonyl di met hyi met hyl oxy- 3, 5- di net hyl phenyl ) p
diypethyirhenybpeopriien-toRgound was synt hesi zed from
i nternmedi ate conpound 10 and tert-butyl
br apoi sobut yrate acclor dy to/general nethod 4

ri bed earlier.PulifP ti s by
Yap a gel (elmf:in o
acet at e-95-5). 77 SHN
:71.27-2.04 (m M0OH), 1.47 (s, 6H), 1.53 (s8N
(s, 6H), 2.38 fs, 6H, 2.75 (m 1 H), 2.98 (t,
6.84 Hz), 3.98 (t, 2H J = 6.84 Hz), 7.29 (s, 2H),
Thigcempound;was synthegizedgrpm gompopad 22 agcordingity general method

ﬁ%,%c&éﬁg%z@eﬁ t2;|) 5 I nventive conpound 27 :
iRaifibgliarxy - 3wvas di nieyt hy| ghiremmakdgrapliyi- caomoxysiliceet hydetet (elution :
WdrbmbRant/ MathindiNgEY)) Pr op- 2-en-1-one 0

1H NMR CDCl; éppm : 1.27-1.38 (m, 4H), 1.56 (s, 6H), 1.63-1.66 (m, 2H), 1.79-
1.81 (m, 2H), 2.01-2.04 (m, 2H), 2.30 (s, 6H), 2.76-2.77 (m, 1H), 2.96 (t, 2H, J =
7.08 Hz), 4.21 (t, 2H, J = 7.08 Hz), 6.97 (d, 2H, J = 8.61 Hz), 7.31 (s, 2H), 7.41 (d,
1H, J =15.60 Hz), 7.73 (d, 1H, J = 15.60 Hz), 8.04 (d, 2H, J = 8.61 Hz)

MS (Maldi-Tof): 496.67(m+1)

MP°C: 112.3-114

Inventive compound 24 :
1-(2,4,5-Trimethylphenyl)-3-(4-tert-butyloxycarbonyldimethylmethyloxy-3,5-
dimethylphenyl)prop-2-en-1-one

!OH
9@ -

o

This compound was synthesized from intermediate compound 9 and tert-butyl
bromoisobutyrate according to general method 4 described earlier.

Purification was by chromatography on silica gel (elution: cyclohexane/ethyl
acetate 8:2).
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OH 10 This compound was synt hesi zed from conpound 26
according to general nethod 6 described earlier.
Purification was by chronmat ography on silica gel

(elution : dichl oronet hane/ net hanol 98:2). 1H NWR

CDClI 3 8ppm: 1.26-1.42 (m 5H), 1.56 (s, 6H),

1.62-1.64 (m 1H), 1.79- 15 1.81 (m 2H), 2.03-2.00

(1id NRHR CDI)ISSppm 6HRO- 1265$m( 515H$H) 222{376H2 27236 (sm3H) 2.28 (s, 3H),

295 (5 359, (.00 Gty 7488 (& 14 15 20 Ho)o ey, 2, 7724 s, 1H

4 Hz), 7 71 (s, 2H) MS (MALDI - TOF)
ggsdfs éjBHz-lr’nﬁ%?d : 156.0-158.0 20 Inventive conpound

é- E 4!th hél t hi % #E.nyl )-3-(4-tert-butyl oxycarbonyl di net
orophenyl)prop 2-en-1-one F OH 25
Wmﬂ,swmﬁé@\ﬁ}lpmyﬁxﬁ §§|*b6§i |Hé!ﬂ?lhf§tﬁy”|8ﬂd3&ff-e

onpound 11 and tert-butyl ronoi sobutyrat e according
QU“Q@NWV‘YHE%% teseri bed earlier. 78 Purification
was by chromat ography or sili ca gel (elution :
cycl ohexane/ et hyl

a%)\ 1 H NVR CDCl 3 |Spp
1.43 , 9H), 253 , 6.
QNG g SN @%

16
H J =8
3H), 7. d, [tH J = 15 5.50_Hz), 7.95

This compound was synthesized from compound 24 according to general method
6 described earlier.

Purificaton =~ was by  chromatography on silica gel (elution:
dichlroromethane/methanol 98:2).

1H NMR CDCl3 3ppm : 1.55 (s, 6H), 2.27 (s, 6H), 2.27-2.30 (m, 6H), 2.39 (s, 3H),
7.05 (s, 1H), 7.07 (d, 1H, J = 16.24 Hz), 7.24 (s, 2H), 7.28 (s, 1H), 7.4 (d, 1H, J =
16.78 Hz)

MS (ES-MS) : 381.2(m+1)

MP°C : 168.7-173.3

Inventive compound 26 :

1-(4-Cyclohexylthioethyloxy-3,5-dimethylphenyl)-3-(4-tert-

butyloxycarbonyldimethylmethyloxy-3,5-dimethylpheny!)prop-2-en-1-one

L 9
S/\/O O |

0

This compound was synthesized from intermediate compound 10 and tert-buty!
bromoisobutyrate according to general method 4 described earlier.

Purification was by chromatography on silica gel (elution: cyclohexane/ethyl
acetate 95:5).
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1- (4- Met hyl t hi ophenyl ) - 3- (4- car boxydi net hyl met hyl oxy- 3

-fl uorophenyl ) prop-2-en- 1l-one off 10 This conpound

was synt hesi zed from conpound 28 accordi ng to general

nmet hod 6 described earlier. It was purified by

precipitation in a 70:30 m xture of

di chl or onet hane/ heptane. 1 H NVMR CDClI 3 Sppm: 1.67 (s,

aH NMR SEDCB, sy ; 17202.04 (m]1 16H),J1478(s] BH)z) 1.53.(829H), 2.29 (s,

! 2 .73 ( H J = 15. 24

5P 238 ity 278 1. Bis ey = ozl s (KB, 4 = 6.84

4% i 9 : =
i*:&fﬁ?ﬁé%m@mﬁr';he“‘ﬁ*’?’;’y P TR T 50Re T G
@Yl di net hyl met hyl oxy- 3, 5-
di met hyl phenyl ) prop- 2- en- 1-one Thi s conpound was
synt hesi zed frominternedi ate conpound 12 and
1rdntibe icsmpdundnr sobut yrat e accordi ng to general
met hod 4 described earlier. 79 Purification was by
d ﬂﬁo(ﬁﬁl@l@e)gfmipqglpylgxy-ﬁgad ireethylehenyly$-(4-carboxydimethylmethyloxy-

> / Ascetate 95:5 ). 1 H NVR CDCI 3 8ppm
SRR RRERMBnAER P00 0 0 (5 By 222 (o

6H, 2.23 (s, 6H), 228%‘%, 3H), 6.84 (d, 1 H J =

6 Hz), 7.06 (d - 5 16. ), 7.16 5 (s
ig?{n)@gbiv @ 3 :cr7< O
1-(2,3, 4,5,6- Rentfanet hyl phenyl) - 3

f
t hyl oxy- 3, ®t’hyl phenyl ) pr op- 2- en- 1- one

This compound was synthesized from compound 26 according to general method
6 described earlier.

Purification ~was by  chromatography on silica gel (elution:
dichloromethane/methanol 98:2).

1H NMR CDCl3 dppm : 1.26-1.42 (m, 5H), 1.56 (s, 6H), 1.62-1.64 (m, 1H), 1.79-
1.81 (m, 2H), 2.03-2.00 (m, 2H), 2.3 (s, 6H), 2.38 (s, 6H), 2.71-2.78 (m, 1H), 2.97
(t, 2H, J = 7.00 Hz), 3.98 (t, 2H, J = 7.00 Hz), 7.32 (s, 2H), 7.43 (d, 1H, J = 15.78
Hz), 7.7 (d, 1H, J = 15.24 Hz), 7.71 (s, 2H)

MS (MALDI-TOF) : 524.78 (m+1)

MP°C : 156.0-158.0

Inventive compound 28 :
1-(4-Methylthiophenyl)-3-(4-tert-butyloxycarbonyldimethylmethyloxy-3-
fluorophenyl)prop-2-en-1-one

This compound was synthesized from intermediate compound 11 and tert-butyl
bromoisobutyrate according to general method 4 described earlier.
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OH 10 This conmpound was synt hesi zed from conpound 30

according to general nethod 6 described earlier.

Purification was by chronmat ogr &hy on silica gel

(elution : dichl oronethane/ net hanol 98:2). 15 1 H NWR

CDCI 3 8ppm: 1.53 (s, 6H), 2.11 (s, 6H), 2.22 (s, 6H),

2.24 (s, 6H, 2.28 (s, 3H, 6.87 (d, 1 H J = 16.20

iRuyrification was hy whrgmatomamym snlvcalge{ Jelutian :Vvsyclohexane/ethyl

(a%gfa{\@% )409 1 (ml) MPC: 192.8-194.2 20 Inventive

con‘pounc123 :

HH NM‘FH@D(DI@B}zsphﬁﬂVMB -(8; 9M), 11e62 (sblﬂH/)l Qﬂ&(%r BBIDW& 95 (t 1H, J =8.07

i met hyl net hyl oxy- 3 5 di net hyl ph enyI%‘Srop- -en-1-

dmms@ @@rﬁ& KN rSs\meaH). b2t 8Fmdr 4680 Hz), 7.95 (d,
ﬁ nd tert butyl 25 bronoi sobutyrate

acdordlng 0’ general nethod 4 described earlier. 80

Purification was by chronmatography on silica gel

Eel utj on : c(}/cl ﬁggxane/ ethyl acetate 7:3). 1H NWR
s, 6H), 1.53 (s, 9H), 2.28 (s, 6H),

A- glzl\/b%ylt?\%phbnyl) §(47@a|"66)(yd|ﬁ1é¥h§lﬁ1etl¥|§1¥)xy’-3=ﬂu %é?‘é/))pgop-zen-

1 H J°= 39-7
(1m)n@|—|) 7.73 (d, 1 H, J=16 20 Hz) 804(d 2H, J =
8.70 Hz) Inventive conpound 33 : - (4- Ph_enyl oxyphe o

nyl) - 3-(4- carbds(yd thyl nmeth onxy35d| m o
ethyl p henyl)p gn 1 -one %OH

S -
g
o)

This compound was synthesized from compound 28 according to general method
6 described earlier.
It was purified by precipitation in a 70:30 mixture of dichloromethane/heptane.
1H NMR CDCl3 dppm : 1.67 (s, 6H), 2.56 (s, 3H), 7.09 (t, 1H, J = 8.19 Hz), 7.32
(m, 3H), 7.43 (m, 2H), 7.73 (d, 1H, J = 15.24 Hz), 8.73 (d, 2H, J = 8.73 Hz)
MS (ES-MS) : 375.1(m+1)
MP°C : 142.2-144.6

Inventive compound 30 :

1-(2,3,4,5,6-Pentamethylphenyl)-3-(4-tert-butyloxycarbonyldimethylmethyloxy-3,5-
dimethylphenyl)prop-2-en-1-one

!OH
I —

0

This compound was synthesized from intermediate compound 12 and tert-butyl
bromoisobutyrate according to general method 4 described earlier.
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10 Thi s conmpound was synthesized from conpound 32

according to general nethod 6 described earlier.
Purification was by chronmat ogré&hy on silica gel

(elution : dichloronethane/ net hanol 98:2). 15 1H NMWR

DVBQd6 Sppm: 1.39 (s, 6H), 2.22 (s, 6H), 7.08 (d, 2H

J =8.55 Hz), 7.15 (d, 2H, J = 8.01 I—|z?_|i 7.25 (t,

Rurification maeHj)y, chramatography an =silicas ge plutl¢n55cyq|@hexane/ethyl

%Egaggé%)( 1H J=1570 H), 7.82 (d, 1 H J =
9 819 (d, 2H J = 8.55 Hz) M5 (ES-MB):
4BDNMF( mﬂa|3 BPrvPE44 (56H); 133 @, oM)eRMIVE, BRIJPRIZ2Y(s, 6H), 2.23

(LS (BHMR: 2o ks;-31), 16u8A (hHThyd ¥ 16.28-HD)y 7- 0L Bkiyd Frifoa§ Hz), 7.16
g?r?é_prret hyl met hyl oxy-3, 5-
hyl phenyl ) prop-2-en-1-one 25 81 Thi s conpound was

synt hesi zed fromintermedi ate conpound 14 and
tert-butyl bronoisobutyrate according to general
h@i‘—’@@&—ﬁ—m&@earller Purification was by

4 RATR 508 r@ cégﬁdkghﬁﬁ‘eth imeth oxy-3 5-
cycfohexane e ace te
nilrﬁelhybheﬁyb)prop E—En(‘ls—pneH) 2.28 (s, 6H), 3 98 (s
3H), 7.04 (t,lHJ 807Hz) 7.29 (s, 2H), 7.39

(d,lH,J:157O 7.73 (d, 1 H J = 15.70 | Hz),
7.78-7. H conpound 35 : 10 %OH
1- (4-Methoxy i phen ) - 3- (4- car boxyd

5 di met hyl phenyl

This compound was synthesized from compound 30 according to general method
6 described earlier.

Purification ~was by  chromatography on  silica gel . (elution:
dichloromethane/methanol 98:2).

1H NMR CDClI; éppm : 1.63 (s, 6H), 2.11 (s, 6H), 2.22 (s, 6H), 2.24 (s, 6H), 2.28
(s, 3H), 6.87 (d, 1H, J = 16.20 Hz), 7.08 (d, 1H, J = 16.20 Hz), 7.19 (s, 2H)

MS (ES-MS) : 409.1 (m+1)

MP°C : 192.8-194.2

Inventive compound 32 :

1-(4-Phenyloxyphenyl)-3-(4-tert-butyloxycarbonyldimethylmethyloxy-3,5-
dimethylphenyl)prop-2-en-1-one '

e X @0%%

This compound was synthesized from intermediate compound 13 and tert-butyl
bromoisobutyrate according to general method 4 described earlier.
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OH Thi s conpound was synt hesi zed from conpound 34

according to general nethod 6 described earlier. 15
Purification was by chronmatogré&phy on silica gel

(elution : dichl oronet hane/ net hanol 98:2). 1H NWR

DMSQd6 Sppm: 1.39 (s, 6H), 2.22 (s, 6H), 3.95 (s,

3H), 7.31 (t, 1H, J = 7.35 Hz), 7.57 (s, 2H), 7.60

Rurification wag shyr hrpinatagraphy don 1gilical gel 1(@lut®nHz pyclohexane/ethyl
7. -8.06 (m 2H) 20 M5 (ES-M5): 387.1 (m+l) MPC:
f&‘?.‘c’%‘?%«s@:o I nventive conmpound 36:

HH NNIRIODEY, 8pp‘fﬁt h1y117 r(besﬂyl 1.58- (@49h§f12-2*8 ﬁl OBHXTER (d, 2H, J =
rbonld| met hy di m et

g o 4052k £ DS D, Y1t HobaTuBhz). 7.20 (s, 2H), 7.30-7.48

3%??%&5’&% I AR TGN e

nmet hod 4 described earlier. I H NVR CDCl3 Sppm: 1.46

6H), 1.52 (s, 9H), 2.27 (s, 9H), 3.90 (s, 3H),
MM_M?sm)?zs(s 2H), 7.45 (d, 1H,
-ﬁ?ﬁe%g?ﬂ(hf §'I)7é)ﬁ-g3rﬁUiJ§d%étpEIﬁ1e}ﬁzl$%y ?? E&rﬁetﬁ?lp@%nyl)prop-z

Ienwimneve conpound 37 : - (4- Met hoxy- 3- net hyl
phenyl)-3-(4-ca rboxyd i gethyl et hyl oxy- 3, 5-

di met hyl phenyl ) pr gp- e OH 10 Thi s conpound was
synt hesi zed fro 1 %dﬂ?{accordl ng to general %
met-ho o.descrikedlearli

This compound was synthesized from compound 32 according to general method
6 described earlier.

Purificaton was by  chromatography on  silica gel (elution:
dichloromethane/methanol 98:2).

1H NMR DMSOdg dppm : 1.39 (s, 6H), 2.22 (s, 6H), 7.08 (d, 2H, J = 8.55 Hz),
7.15(d, 2H,J = 8.01 Hz), 7.25 (t, 1H, J = 7.41 Hz), 7.47 (t, 2H, J = 7.44 Hz), 7.55
(s, 2H), 7.62 (d, 1H, J = 15.70 Hz), 7.82 (d, 1H, J = 156.70 Hz), 8.19 (d, 2H, J =
8.55 Hz)

MS (ES-MS): 430.9 (m+1)

MP°C : 154.0-156.0

Inventive compound 34 :

1-(4-Methoxy-3-fluorophenyl)-3-(4-tert-butyloxycarbonyldimethylmethyloxy-3,5-
dimethylphenyl!)prop-2-en-1-one
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Purification was by chromatography on silica gel

(elution : dichloronethane/ net hanol 98:2) foll owed by
recrystallization in acetonitr8le. 15 1 H NVMR CDCl 3

Sppm: 1.39 (s, 6H), 2.22 (s, 6H, 2.24 (s, 3H), 3.90

(s, 3H, 7.08 (d, 1 H J = 8.55 Hz), 7.56 (s, 2H),

7.58 (d, 1 H J=16.71 Hz), 7.82 (d, 1 H J = 15.51

Hhis conguns, wasl-gyntlaesﬂmd froni inferrBediaje cothpdbintis14 And tert-butyl

m+1 ,0-159.0 2
Bromiiacbtirafi aerhiding t Beherdmathotiy dessred srtfor
teyt h
?‘%’“%Fﬂ%’?h‘ﬁzhiﬁﬁ*?gi’?%’?wb“@%t‘“d'Qi?h".yds?'“gi???pﬁE‘n’””‘“e"a"e’e"‘y’
vaeetalo & Blesi zed frominternediate conpound 16 and

o1 NP cle SRR 381 (5 BT G315, 978 A PR RSN pyoe (s, 3, 7.04

ghriyar 2 @GP HE),0N29i($, 1), gedg delwﬂ o8 15,70 Hz) 773 (d 1H, J=15.70

d_)(cl ohexane/ et Zl-ll acetate 9 1H NMR CDCI'3 'S

2987(718 7.86(my ZH)s. 84 Hz), 1. 25 1.62 (m 8H), 1. 47 (s,
1.53 (s, 9H), 2.29 (s, 6H), 2.62 (s, 6H), 2.70

(t "2H, J = 6.96 Hz), 7.30 (s, 2H), 7.39 5 (d, 1 H J

n\lént% odhd’85¢d, 1 H J = 15.51 Hz), 7.71 (s, 2H)

Lve C ound 39 .: 4-Hexyl thj o-3, 5-d
%”b??%’n\%% -"é’Qr%é"s(%rbt?ét’am%wmﬂﬂaﬁg)xyg?é-
%ﬁﬁ%{ﬁm& }afpgcgh@:(ﬁfé-l one OH 10 This conpound was

synt hesi ze rom conmpound 38 accordi ng to general

met hod 6 descrijbed eaflier.
o) 07<
0

This compound was synthesized from compound 34 according to general method
6 described earlier.

Purificaton =~ was by  chromatography on  silica gel (elution:
dichloromethane/methanol 98:2).

1H NMR DMSOdeg dppm : 1.39 (s, 6H), 2.22 (s, 6H), 3.95 (s, 3H), 7.31 (t, 1H, J =
7.35 Hz), 7.57 (s, 2H), 7.60 (d, 1H, J = 15.78 Hz), 7.83 (d, 1H, J = 15.78 Hz),
7.,99-8.06 (m, 2H)

MS (ES-MS): 387.1 (m+1)

MP°C : 167.0-169.0

Inventive compound 36 :
1-(4-Methoxy-3-methylphenyl)-3-(4-tert-butyloxycarbonyldimethylmethyloxy-3,5-
dimethylphenyl)prop-2-en-1-one

OH
e
QL

0




10

15

20

25

Purification was by chromatography on silica gel

(elution : dichloronethane/ nethanol 98:2). 15 1 H NWR
DMSQd6 S ppm: 0.84 (m 3H), 1822-1.40 (m 8H), 2.08

(s, 6H, 2.22 (s, ©6H), 2.58 (s, 6H), 2.73 (t, 2H, J =

6.90 Hz), 7.57 (s, 2H), 7.63 (d, 1H, J = 15.35 Hz),

7.8 (d, 1H,J:15.351|;‘1!202l 7.89 (s, 2H M (ES- %

s zompeund WeE synifsssized §2n irtermediata icompssimdolidcand tert-butyl

HamaobtyralisadroMihaRs RAEHY metiof ¥ d8sdrbed sdrfer v
BNV IO ShPRPP 4698; éHg)nqa £25(sTOHS, QGZW&UQﬂ)wsgo (s, 3H), 6.88

synt hesi zed frominternmedi ate conpound

f(@r i Hbut 718.7HHmp7 2 (8,y2H), & 42 ddr dHag) Foﬁgéhd‘ﬂl@)l 7.70 (d, 1H, J =

SR PRSP BRI BRBan Yl 34 100

cycl ohexane/ ethyl acetate 7: .1 HNW CDCI 3 Sppm :
1.45 (s, H) 152 (s, 9H), 2.25 (s, 6H) 3.81 (s,
entiye . 6.93 (d, 1 H J=09.24 H), 7.01

@‘-%ﬂ%ﬁ%xvl% “z‘%h??hséﬂg 3.G-Gboifmpteltifoniyht
TiathythhehyHprap-2-er61@MieHz) | nventi ve conpound 41 ;

1- (2, 5- D met hoxyphenyl ) - 3- (4- car boxydi net hyl net hyI oXy+,
3, 5-di met hyl phenyl ) prop-Il 2-en-1-one OH 10 This

This compound was synthesized from compound 36 according to general method
6 described earlier.

Purification was by chromatography  on silica gel (elution :
dichloromethane/methanol 98:2) followed by recrystallization in acetonitrile.

1H NMR CDClI3 éppm : 1.39 (s, 6H), 2.22 (s, 6H), 2.24 (s, 3H), 3.90 (s, 3H), 7.08
(d, 1H, J = 8.55 Hz), 7.56 (s, 2H), 7.58 (d, 1H, J = 16.71 Hz), 7.82 (d, 1H, J =
15.51 Hz), 7.99 (s, 1H), 8.06 (d, 1H, 8.55), 12.95 (s, 1H) »

MS (ES-MS): 383.2 (m+1)

MP°C : 157.0-159.0

Inventive compound 38 :

1-(4-Hexylthio-3,5-dimethylphenyl)-3-(4-tert-butyloxycarbonyldimethyimethyloxy-
3,5-dimethylphenyl)prop-2-en-1-one

OH
\/\/\/S O
G

[¢]

This compound was synthesized from intermediate compound 16 and tert-butyl
bromoisobutyrate according to general method 4 described earlier. '
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Purification was by chromatography on silica gel

(elution dichloronethane/ nethanol 98:2). 15 1 H NWR

DMSQd6 Sppm: 1.38 (s, 6H), 2.8® (s, 6H), 3.75 (s,

3H), 3.8 (s, 3H, 7.00 (d, 1H J = 2.16 Hz), 7.12 (m

2H), 7.26 (d, 1H J = 16.2 Hz), 7.37 (d, 1 H J =

13.5Hz), 7.4 (s, 2H M5 (ES-Ms5): 398.3 (m1l) MPC :
aurmcmmums dry |ohrmatqggap,tmmuﬁdlcazgel (elution : cyclohexane/ethyl
N %@? met hyl - 4- (nor phol i n- 4-yl et hyl oxy) phenyl )-3-(4

-8 85( tar bonyl

dHRMR ICBCR YW 8.88-di 8H! Uﬁ anmlz p|r25>-12623 18HYN€.47 (s, 6H
hydr ochl orlgepgx%-- €|CI hi s 2:0 ound (m H: ( )

4yan (e dHled. 29r(§w§|'§,t%62|(ﬁ96hﬁt2e'(® & 8H19 -aﬁ@Gd-lZ) 7.30 (s, 2H), 7.39
r,d d
iﬁ‘f@? Jelnlglrﬁ%)% Zn 'o? 9he te‘?h;nso#?by '\/d?ﬂdma%,g er

evapor at i on corrpound 42 was obtained after trituration
of the residual oil in diethyl ether. 1 HNWR CDCl 3
tive co d3fy J =6.84 Hz), 1.49 (s, 6H), 2.24

31 g Iq%'%ylth%h@% &ﬁn%tlﬁl@weﬂg?-%g 4(§a§b§59digﬁtr%8m§ﬁﬂ$§l}13,55
dinethyidengl)p®p-2eeneHpne7. 36 (d, 1 H, J = 15.75 Hz),
7.28 (s, 2H), 7.66 (m 3H,, 13.39 (s, 1 H NHd,
exchange/ D20) I nventli ve nd 43 : 1-(3, 5-Di
% hyI oxy) phenyl )13-(4-

0

@ ﬂ*m

Oﬁ'e_’

This compound was synthesized from compound 38 according to general method
6 described earlier.

Purification was by chromatography on silica gel (elution :
dichloromethane/methanol 98:2).

1H NMR DMSOds & ppm : 0.84 (m, 3H), 1.22-1.40 (m, 8H), 2.08 (s, 6H), 2.22 (s,
6H), 2.58 (s, 6H), 2.73 (t, 2H, J = 6.90 Hz), 7.57 (s, 2H), 7.63 (d, 1H, J = 15.35
Hz), 7.8 (d, 1H, J = 15.35 Hz), 7.89 (s, 2H)

MS (ES-MS): 483.2 (m+1)

MP°C : 130.0-132.0

Inventive compound 40 :

1-(2,5-Dimethoxyphenyl)-3-(4-tert-butyloxycarbonyldimethyimethyloxy-3,5-
dimethylphenyl)prop-2-en-1-one

This compound was synthesized from intermediate compound 17 and tert-butyl
bromoisobutyrate according to general method 4 described earlier.
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OHO N/- HCI ON O O Conpound 42 was dissolved in

et hanol and 2M sodi um hydr oxi de was added. The

m xture was stirred for 18 houfs at room tenperature,

then poured in water. The aqueous phase was washed

with ethyl acetate, neutralized by addition of 15

acetic acid, then extracted with diethyl ether. The
Pusificgliamma@suhyc shramaiegraphy 10 sdicae gehHaktions scyclohexane/ethyl

%kg g%%:gpd recrystallized in absolute ethanol. 1 H

Sppm: 1.50 (s, 6H), 2.28 (s, 6H), 2.36 (s,
4H NMR EDbCis h|) 13150@; 64-{), 12&2(51 9H)5g42@ ddZBH)33%ﬁ (s, 3H), 3.86
@s@dﬂ(@gsadn = &247#)»42)01 oddzmsJ ﬂ-éZHZésF?«ﬁ Hz), 7.14 (d,

I nven—f_lgvgﬁ%:)( W?Ld%) 73%9(?4(%#?2)_ ?r%@gh}grfg%%&glw J =15.60 Hz)

rt-b utyloxyca rbo nyld 1 nethyl nethyloxy-3,5- 25
i | uorophenyl)prop-2-en-1 -one Br 86 This conpound
m i nt er nedi ate conpound 18 and
5. ' It -
R e s L T A L
Rkerofetregr aphy on silica gel (elution :
cycl ohexane/ et hyl acet%te 95:5). 5 1H NMR CDCl 3 Sppm,

1.50 (s, 9H), 1] 57 ( H, 7.38 (d, 2H J =8.50
@ o% 78 Hz), 7.66 (m %ou
(o}

Hz), .-7.65 | (d,
7.89 (d H.oJ

This compound was synthesized from compound 40 according to general method
6 described earlier.

Purification  was by  chromatography on silica gel (elution:
dichloromethane/methanol 98:2).

1H NMR DMSOd; dppm : 1.38 (s, 6H), 2.19 (s, 6H), 3.75 (s, 3H), 3.8 (s, 3H), 7.00
(d, 1H, J = 2.16 Hz), 7.12 (m, 2H), 7.26 (d, 1H, J = 16.2 Hz), 7.37 (d, 1H, J =
13.5Hz), 7.4 (s, 2H)

MS (ES-MS): 398.3 (m-1)

MP°C : oily product

Inventive compound 42 :
1-(3,5-Dimethyl-4-(morpholin-4-ylethyloxy)phenyl)-3-(4-ethyloxycarbonyl:
dimethylmethyloxy-3,5-dimethylphenyl)prop-2-en-1-one hydrochlioride

This compound was synthesized froms starting materials 18 and 3 according to

general method 1 described earlier. After elimination of the ethanol by vacuum
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I nventive conmpound 45:

1- (4- Bronophenyl ) - 3- (4- car boxydi nmet hyl met hyl oxy- 3, 5-di

fl uorophenyl ) prop-2-en- 10 1-0%%e OH This conpound was

synt hesi zed from conmpound 44 according to general

met hod 6 described earlier. Purification was by

recrystallization in diisopropyl ether. 15 1H NWR

eZVEDQTaﬂplp gompbued 4was idptaified aftediritatation of tige sesigual oil in diethyl
41 (d 1H, J = 15.84 Hz), 7.66 (m 3H), 7.89 (d,

W J = 8.50 Hz) MBS (ES-MB): 425 (m+l) MPC : 142 20

n

RPMZ%FE’WW 790 3H. = .84 1z, 1.49 (s, OH), 2.24 (s, 6H). 238 s

y3.2Ry(8a2bpn3.60i(selHy.| HEBHd akIyJ3= 414 dezhA. @B\éd.y?lﬁpd =11.04

F%F'?#@ﬁé?g EHbonat 18 dhts {51818 07 128 (& 28, 7.06 (m, 3n)

b8 BUiss PRLNVIHE!, &Xx@REAGEID2D)t O general net hod 4
descri bed earlier. 87 Puri f| cati on was by

chromat ography on silica gel (elution :
| Y3 - acetate 9:1). 1H NMR CDCl 3 Sppm :
¢ EBfEoth (s, 9H), 2.29 (s, 6H), 4.00 (s,
3+(I)3 5- Dlméthy(-d-(mbrpholm #%tﬁﬁloky)pheﬁyw ((ttscarbbb(ydlmeamlmethyloxy-

75 (d, 1 8.25 (d, 51
érqs G'M%Y'Bﬁeﬂé‘fpme% G on ( Inverﬁ?ive corréound A7

1- (4- Met hoxy-3-trif|uoro asret hyI phenyl ) - 3- (4- car boxyd
i met hyl nmet hyl oxy- 3-o%t_h\yl phenyl ) pr op- 2- en- 1- one

Compound 42 was dissolved in ethanol and 2M sodium hydroxide was added.
The mixture was stirred for 18 hours at room temperature, then poured in water.
The aqueous phase was washed with ethyl acetate, neutralized by addition of
acetic acid, then extracted with diethyl ether. The precipitate which formed in the
ether phase was drained and recrystallized in absolute ethanol.

1H NMR CDCl3 éppm : 1.50 (s, 6H), 2.28 (s, 6H), 2.36 (s, 6H), 2.89 (m, 4H), 3.06
(t, 2H, J = 5.46 Hz), 3.87 (m, 4H), 4.06 (t, 2H, J = 5.46 Hz), 6.50 (s, 1H), 7.40 (d,
1H, J = 15.78 Hz), 7.27 (s, 2H), 7.68 (m, 3H).

MS (MALDI-TOF): 496 (m+1)

MP°C : 167-169

inventive compound 44 :

1-(4-Bromophenyl)-3-(4-tert-butyloxycarbonyldimethylmethyloxy-3,5-

difluorophenyl)prop-2-en-1-one
F

F (o]
OH
o}
9 %K
Br
F —  » Br
L SV
0 o}
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10 Thi s conmpound was synthesized from conpound 46

according to general nethod 6 described earlier.

Compound 47 in pure state was é6tai ned after

elimnating the solvents by vacuum evaporation. | H

NVR DMSQd6 Sppm: 1.40 (s, 6H), 2.23 (s, 6H), 4.03 (s,

3H), 7.43 (d, 1 H J = 15 8.7 Hz), 7.60 (s, 2H), 7.65

(This Torpaund wassynthgsized §@ng dnteimetliate cotrpouddHE§ ,and tert-butyl

brhoidgbupsbeld psciribe§ qehely! mefped 4 dabes sanlel

Rurfficationtwas by dHrematédraphdast $licPjdl i @futdh t Bgclohexane/ethyl
i nventive conpounds Protection agai nst LDL oxidation
Aot S 5)The i nventive conmpounds which were tested

M . e [ [ Iy bed_i
TRENS (OERRT L PBER, PhoRETTs: B I SERE AT 550 Ha). 765
qd1 eHal i=o016.28HZ)| Y66 tmpBHYOMBAZLN 21 0l € §.50 Hx
establ i shnment and devel opnent of atherosclerosis
(Jurgens, Hoff et al. 1987) The follow ng protocol
AhlSRet jgate the antioxidant properties of

3 ot herwi se indicated, the reagents

vie(4eBfornapiseayt3( $icathmydimethyimaethwloxy B 5diluorepleenyl)prop-2-en-
prepared according to the nmethod described by Lebeau
e1t'°'§?. (Lebeau, Furman et al. 2000). The sol utions of
test conpounds were prepared at 10"2 M concentration ,
in bicarbonate buffe ) and diluted in PBS tp
obt ai n,final con rations\ranging 5 from 0.0 %0“
pM Pri or oxi|da i on, EDTA was reno¥ e+ D
prepar at icap~hy-di al ysis. Oxidation thenli ook pl ace at

30C by addi ng, 100 pl of 16.6 pM CuSO4 sol uffion to
o}

This compound was synthesized from compound 44 according to general method
6 described earlier.

Purification was by recrystallization in diisopropyl ether.

1H NMR CDCl; éppm : 1.65 (s, 6H), 7.24 (d, 2H, J = 8.50 Hz), 7.41 (d, 1H, J =
16.84 Hz), 7.66 (m, 3H), 7.89 (d, 2H, J = 8.50 Hz)

MS (ES-MS): 425 (m+1)

MP°C : 142

Inventive compound 46 :
1-(4-Methoxy-3-trifluoromethylphenyl)-3-(4-tert-
butyloxycarbonyldimethylmethyloxy-3,5-dimethylphenyl)prop-2-en-1-one

This compound was synthesized from intermediate compound 19 and tert-butyl
bromoisobutyrate according to general method 4 described earlier.
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160 pL of LDL (125 pg protein/m ) and 20 pl of a test
conpound solution. The formation of dienes, the
speci es under observation, was8fol |l owed by neasuri ng
10 optical density at 232 nmin the sanples treated
mﬁth the conpounds in the presence or absence of
cop Optical density at 232 nm was neasured every
ﬁurnfmcam@swas)rbxs ahvomatagraghy hen nsilicantged (elution : cyclohexane/ethyl
%ngh @pfyot onet er (Tecan Utra 380). The anal yses

%er ormed in triplicate. The conpounds were
qwmmrer@ctscspdqu aﬂing] ,BH a3 @tgm tzyzgvthersﬂ)hamo %s 3H), 7.10
i nduced a |03? ase and reduced the 15 rate

&sti Hat J 5r8.88H2)NE. 3é)r(§uaH )of-40i(dntH, § & Hea7iHk), 7.75 (d, 1H), 8. 25 (d,

ntroI sanple. The inventors
3er‘mns?sé§1H% %élﬂﬁ I‘nventi ve conpounds have at | east
one of the aforenenti oned anti oxi dant properties

i ndi %ati n% t hat ége i nventive conpounds have
[ i ant activity. Typical results are
P s T e

|d||rhethyiphenyt)ptdm2m1@nedant properties of the
conmpounds according to the i nvention. Exanple 3:

l\/basurement of tHe a tI|OXI ant Propert|,es of th o

i nvent | Ve jg cultures : 5 Cul %QH
pr ot oca| s | ast oma ( a

cells (r gre the ceII | i mes—used f thils type of

study. PCI2>¢ells were prepared froma rat
pheochronocyt ona and have been characteri ed by
e and J i schler ?e and Tisc

ThECESmRPHad W4 weibersS Nouh Somnoting: 44 aefordis g general method
8i ddserioal i gdirfiét) CophEtld 47 iR paFk!stdteW tﬁﬁiéﬁoé\‘?ér Sliminating the

death, PCl2 cells were grown as previously describ
golvepts by eacyum pyaporationl . 1996), in conpl ete RPM

TRCIR PANSOUE 858 : £4PRS ST 85 (&1é), Lo¥ C3AF; 7.43 (a, 1H, 4 =
8.7 Hz), 7.60 (s, 2H), 7.65 (d, 1H, J = 15.40 Hz), 7.88 (d, 1H, J = 15.40 Hz), 8.31
(s, 1H), 8.51 (d, TH, J = 8.70 Hz), 12.80 (s, H).

MS (ES-MS): 437.3 (m+1)

MP°C : 182.5

Example 2: Evaluation of the antioxidant properties of the inventive
compounds

Protection against LDL oxidation by copper
The inventive compounds which were tested are the compounds whose
preparation is described in the above examples.

LDL oxidation 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).
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(Primary) cultures of endothelial and snooth nuscle
cells were also used. Cells were obtained from
Pronocel | (Pronocell GBH, Hei &l berg) and cultured 5
according to the supplier's instructions. The cells
were treated with different doses of the conpounds
ranging from5 to 300 pMfor 24 hours. The cells were

FLnwee: prepased as01dig fnthemeshod dessrihassby babeauehal. (Lebeau,
ﬁgh%\gh eQ%VedeQﬂS eval uated by quantitative PCR 10

measur ene : MRNA was extracted fromthe
dhiet soledions| b testeaomoundmmvew torepdvedi averdd We concentration in

l_{;%ounéie &u%ﬁ é&i@ f\SitV\@f'-&tg(% %ﬁowﬁ frllha}tip;gﬁcﬂnt[atlons ranging

ok 8i1e@edo ulr ance) as directed by the supplier. nRNA
was then assayed by spectronetry and quantified by

quignttot exidatiomT EBJA wiash remoivgtit frams thecILOL paspardtiontby dialysis.

SHYARN Frp 8k ARGERL 0 Coby mtiniEt08 T B IR B S B solution to

d60qs. entoii %5 hg mroteinmiyiant Z@PIbF%Ste%H@@ﬁfB@LﬁHG solution. The
?I snut ase (S cat al ase and hi one per oxi dase

armation,af leun§éd the SB?@'EésundﬁfﬂQﬁﬁe ryations wasefalloweds by measuring
Eﬁcéﬁ?é‘ﬁn%g?%&éﬁ%%%é &ﬂﬁfé@smﬁﬁﬁewﬁeﬁ\eaﬁomgpunds in the

contro I NCrease expressi on
pmmmxaMeemfzgormeger@pUcakmwyedt @82 nm was measured every

S BL e T P T B Shopheehsn oL iva o0

méeéﬁaly@es:mwﬁ,rm%nhrtﬁbnﬁte OXTﬁ@beﬁ)o‘éﬁwH?,S«ﬁere ﬁ%sidered to

Measur ement of oxi di zi ngt species in the cultured ce
haye @nfipxidant ashivitypowbpertbey indsscedna I@rmﬁrdagcmaaermd reduced the

BB A TS ot B BISREE  A28 win tho conir

fsiampiees Jéweciavesiogs alemdiistrate dhatt theninventiviecompenRés have at least
tted fl.uorescence signal was _determ ned in

o) &t Aenpitionede apERdand proneriiee indicatng ihat the inventive
HBHib@hnds Rele ﬁﬁp&%ldrﬁlo%d'ah%@l‘ﬂ/l described earlier

bl ack 96- wel ates, transparent bottom
ypical results are glven in Figures 1a 1b, 1¢, 2a, 2b, 2c¢, 3a, 4a, 4b, 4c, 5a, 5b,
5c, 6a, 6b, 6¢, 7a, 7b, 7c, 8a, 8b, 8c illustrating the antioxidant properties of the

compounds according to the invention.

Example_ 3 : Measurement of the antioxidant properties of the inventive
compounds on cell cultures :

Culture protocol :

Neuronal, neuroblastoma (human) and PC12 cells (rat) were the cell lines used for
this type of study. PC12 cells were prepared from a rat pheochromocytoma and
have been characterized by Greene and Tischler (Greene and Tischler, 1976).
These cells are commonly used in studies of neuron differentiation, signal
transduction and neuronal death. PC12 cells were grown as previously described
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Fal con) were incubated with increasing doses of H202

(0.25 MM - 1 nVM in 90 serumfree nediumfor 2 and 24

hours. After incubation, the ngdiumwas renoved and

the cells were incubated wth 10 pM

di chi or odi hydrof | uorescein diacetate solution (DCFDA,

Mol ecul ar Probes, Eugene, USA) in PBS for 30 mn at

S arinalli, P arkoe!GiR 1996 ép hemplete P ¢ Imediwer nvithegen) supplemented

ri.ns th PBS. The l.uorescence enmtted by the
-hdﬁfp/%orlsggs%@ %SL&&% Lﬁglgs? Wri meter (Tecan

at an e on wavel engt h of 95 nm an

TR RN i Tom PbeBRGIS ot A 3aaih Myebis csls eraiso used. Cells
WePE CoBRIhEP IR PREGBEEMIPrandRLR! SRIBKY H&Hé‘lbb?sfg% BAd cultured

the oxidized control. Fluorescence Intensit

lacaerdingta the siigiplier's instbatiens.wi t h t he i nventive 10

TR Rl el el HRb it e Bkt & rtnind® Fanging from 5 to

300 pM ifein 2af Holyes. Pr PHE CEellRN ware Otkieflatd dovefdtE @ndiS thd) increase in
cells  subjected to oxidative stress. The previously

@é@fﬁsﬁb%w#athﬁlté'igeaﬂﬁﬂ%M@é\ﬁll&teﬁm quanditatvefRERI ve
at inducing antiradical protection in cultured cells.
15 I\/basurerrent of lipid peroxidation : The protective

ﬁtm Fﬁngﬁ[rpounds on lipid peroxidation in

cuI ure cell nodel s noted herei nabove) was

mRNAnwaede)amo‘tedi Ifevd thet beltutedif esigntreadd ot IrmlSMﬂ’ndhe inventive
e pri cell cultures were treated as descr

th
SRS [RXtATtion A PRSPt s The Semaanis of tharbsolutely RNA
Reporeninighsh RlP?St?&E?énWr%nwFSQ dftBeel ‘Iﬁ%rs‘i@)pﬁ&r mRNA was

20 determ nati on otein concentrati on.
preroassayteidby aaecterunetry addauantified dwsquanj:ltqtlv@ RT-PCR with a Light

?f}/gf)x'%gft ('Sgarl'i@iArﬁ %% %ypr rggbgﬁmggﬁhgj[igﬁ %Cyicijer System
d@tﬁ‘é’dﬁﬁarﬁ:éggPﬁméfaﬂJélf&'s@bdﬁb%@ thé’%‘énes%h@bdmg the antioxidant

treat nent cell supernatant was col | ected pl
gRAYr0es supefoXidg 918&1@@5@@@%@@@13 @edeglviethione getpxidase (GPx)

%%éjsga as E{Pcybseasn Fermé'# paﬂ'sg %aécn‘lg?gr Eﬂé b' ééttneénc? cyclophilin genes

were used as control probes.

An increase in mRNA expression of the antioxidant enzyme genes, measured by
quantitative RT-PCR, was demonstrated in the different cell types used, when the
cells were treated with the inventive compounds.

Control of oxidative stress :
Measurement of oxidizing species in the cultured cells :

The antioxidant properties of the compounds were also evaluated by means of a
fluorescent tag the oxidation of which is followed by appearance of a fluorescence
signal. The reduction in the intensity of the emitted fluorescence signal was
determined in cells treated with the compounds in the following manner : PC12
cells cultured as described earlier (black 96-well plates, transparent bottom,
Falcon) were incubated with increasing doses of H,O, (0.25 mM = 1 mM) in
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% TBA solution in 0.25 M HCI containing 15 %
trichloroacetic acid was al so added to the reaction
medi um The m xture was heated®at 80C for 15 nin,
cooled on ice and the organic phase was extracted
wi th butanol. The organi c phase was anal ysed by

spectrof luorinmetry (kexc=515 nm and kemr550 nm on a
spiuneciieesonediom &edt ABE | 2brheHsser At ingbation, the medium was

K%h{}%&‘té %W&IIIQ wé?e?%&ubé[?@%tﬁrﬁ) PiER fcsjd ggdrgﬂuoresceln

equi v S uSsIin etra-e n as s

amaatessulutmnv(@@ IAr Malle cttar Pmbepr EUQene USA) in PBS for 30 min at
in lipid peroxidatiQ

t i 91 Th
SRoG0c 'Pf)tnqa@z BmoSPhEtEn; Jhe.cols vise: Ponransas Wih PBS. The
ROOREEASe &é{! zimgeous )@éﬁ}ﬁr\o \Vv§§ YhéSsuréd%r BRRY hYeQer (Tecan

conpounds ant exhi Intrinsic antr oxl
it 884) at anaexmwtmlg wayetgdngth @fﬁdlrgﬁrnnnmd) an erhission wavelength of

Sﬁgem S-gtqe {%%U'f)ﬁéfgﬁ‘%’ﬁgsiﬁgm% Begﬁe@?%i%tgg tsslat?oon reﬁative to the

bRridix@dnebrittot. expressi on of genes encodi ng anti oxi dant
enzymes. These particul ar features of the inventi
E&%@%ﬁﬁ!@eal"l‘t@ﬂﬁ@élwgst@%r@ éh*ﬁe@@'iﬁ/ém}ubatgﬁt Wlth the inventive

E‘Qﬁ‘fp%bd?’ihgﬁtlgv@nt?éét §ScéRd Jﬁ@@éeﬁﬁﬁi@g@(ﬁéﬁge@%ﬂhe inventive

agar ns ree dica uced anage
Eaaipoahdsrpmfndfé’ﬁﬁhdnﬁnowaiﬂ the produdtion bf dxidaatlve specnes in cells

nven ounds Th nventive
aubgcleck B drBR Sidundue sV dE3PRRSY AEORgER properties are
E%@ﬁé&ﬁve%ﬂﬁﬁdﬁf@ﬁﬁt“ rAbica ptote 5T RfRiréd céine above
exanpl es. 15 Nucl ear receptors of the PPAR subfamly

which are activated by two major pharnaceutical
classes - fibrates and glitazones, wdely used in the

t id ‘of dysl i pidenias and
di abetes - play an inportant role in lipid and
dhequetectivewdfechef the dbrmpbuhd®oniipic ppeoxidatitrain cldtured cells (cell
shgav%,st EQtegmlqa g\r}ﬁta)l(\}//gs dgga ?HQ S’s?ol olvs\//sat ?he d'%R?'ent cell lines and
the primary cell cultures were treated as described earlier, the cell supernatant
was recovered after treatment and the cells were lysed and recovered for
determination of protein concentration. Lipid peroxidation was detected as

follows :

Lipid peroxidation was measured by using thiobarbituric acid (TBA) which reacts
with lipid peroxidation of aldehydes such as malondialdehyde (MDA). After
treatment, the cell supernatant was collected (900 ul) and 90 ul of butylated
hydroxytoluene were added (Morliere, Moysan et al. 1991). One miilliliter of 0.375
% TBA solution in 0.25 M HCI containing 15 % trichloroacetic acid was also added
to the reaction medium. The mixture was heated at 80°C for 15 min, cooled on ice
and the organic phase was extracted with butanol. The organic phase was
analysed by spectrofluorimetry (Aexc=515 nm and Aem=550 nm) on a Shimazu
1501 spectrofluorimeter (Shimadzu Corporation, Kyoto, Japan). TBARS are
expressed as MDA equivalents using tetra-ethoxypropane as standard. The
results were normalized for protein concentration.
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PPAR activation was tested in vitro in RKL3 epitheloid

or COS-7 cell lines by neasuring the transcriptional

activity of chimeras conposed ©f the DNA bi ndi ng

domai n of the yeast gal4 transcription factor and the

i gand bi nding domain of the different PPARs. These

| atter results were then confirned in cell lines

abeslegrease wolipid penexidatioronbservpd dn doelcells treatedewithyihe inventive

' ' f .R | | CGCs-7 I[ls. Cult
beBhfs SRR e ey BB sl ccace (Porton Down
T2, inwsKiive combaungs %dvéﬁmgebasly%mﬁﬁ%tﬁﬁﬁiefamﬂﬂldﬁm%mpemes

Cul ture Coll ection) grown i n DVEM nedi um

aipwing ie st apaian lqmbttféf(amsfeméto&Ianccaqldatyeraﬁmssqumwntors also
t
%’@5\%%5 {i |sﬁé§ﬁﬁﬁb§@n§hﬁ'¥ds I%%che £e Gezumaég A8 Spression of

gbmq;edce&agyaﬂtmudin&anz‘imelss Vecse berttcuHr féafures oft t?e inventive

h fied 95% | 5% her Description o

GHRBROE ldy4 uo RE r, B srss o
(?réﬁiletéa‘/ﬁgalﬁgﬂr Ffd’@ﬁﬂnd@ 6%??\% eRy, pGal 4-

hPPAR6 an 4- ~"have been descri bed spe,

Madsen et a/ (1999). The pQGal 4-nPPARa, pGal 4- hPPARy

and pGal 4- hPPAR8 constructs were obtained by cloning

Exampié e 4pGHEvhldatient of BPARCRactivatién eéh Dxifrd r by nthe sinventive

corresponding to the DEF domains of the human PPARa,

m&&# PPAR5 nucl ear receptors. 10 Transfection

RK13 cells were seeded in 24-well culture dishes at

5x104 cells/well, COS-7 cells in 96-well culture

The dveritive DoHito |y vt}gf l
with thngi er eporttgﬁiép‘lﬁlggﬁ de%rlefsésl&(édé%gé ?géﬁg’g}]aglrﬁ ESCarboxy '
@6«9 fleretiosn wlr@@ﬁcnfep@r@&pn-ls)dep@sbeﬁ in3haribaRe examples.

n l éhg'ggéﬁ%’rs po(?a h% Iﬁf&ﬁy SU&gﬁJ\I@ WR%%R%ré 1§)CQ|va9edA%y )cwo major

pharmaceutical classes — 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, PPARY et PPARS in vitro.

PPAR activation was tested in vitro in RK13 epitheloid or COS-7 cell lines by
measuring the transcriptional activity of chimeras composed of the DNA binding
domain of the yeast gal4 transcription factor and the ligand binding domain of the
different PPARs. These latter resuits were then confirmed in cell lines according
to the following protocols :

The example is given for RK13 cells and for COS-7 cells.

Culture protocols
RK13 cells were from ECACC (Porton Down, UK), COS-7 cells were from the

'ATCC (American Type Culture Collection) and were grown in DMEM medium

supplemented with 10 % (V/V) fetal calf serum, 100 U/ml penicillin (Gibco, Paisley,
UK) and 2 mM L-glutamine (Gibco, Paisley, UK). The culture medium was
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transfection efficiency control vector pRL-CW (1

ng/ wel | ) according to the previously described

protocol (Raspe, Madsen et al.94999), then incubated

for 36 hours with the test conpounds. At the end of

the experinment, the cells were lysed (d bco, Paisley,

UK) and luciferase activity was determ ned with a Dua

2hanged eyeasbiMiReh oL els wase EgpiSstsiED Ini a humidified 5% air/5% CO:
[ W, USA) for RK13 cells and Steady G ow

%ﬁgpgéﬁggé (Pronega) for COS-7 cells according to the

supplier's instructions as previously described. The

rotein, content of the cgél extracts was then

Rasarintionof plasfaids used, rapgfectidsay (Bi o- Rad,
' Leer diggcC b | e S

. lsmiEE SR ko aR s pRECERA, HGRIENPRARA, ThoanPPRRy, poald

HARPARS andnpGald-¢ have dleedh deddnibetitsyy RAYEO Madsen et al. (1999). The
conpounds and transfected with the pGal 4- hPPARa _
PGalAiPPARd pGalddRRARY andipizaifdifiRARaconstrugts were obtained by

NP ARSI AR B e honas
ijtfrf'DE"Ii&om%?m% ofthe hurlaf PPy, IilgﬂRZ%‘Flld]FslﬂA%!n‘Eﬁélear_receptors.

ustrate the PPARa activator properties of inventive
30 conpounds. The inventors denonstrate an increase in
I.Iucif rase activity in cells treated with the
iﬁ@@ﬁfﬁ%"conpounds and transfected with the

TR 3 cBIRPRRBYe Beagad th 23abéll 8ditireHishdPat 8%10UdIKAIEIE €0S-7 cells
acti vi t% i ndi cates t hat tlge i nventi ve conpounds are
i

ae 967web cyltare pishrg . atthd O aslipiwellaard giapsfeated fergdrhayrs with the

PeatsrAlparic, BasSRAGLY B, ke s ERBrebdlciyUacirs pOald-6, pald-

iPRARGY HGABRFRARS; pBaldlaPPARR) HTA4 MRS [ F06 n3fwell) and the

increase in luciferase activity in cells treated wth
ttreesfaptiont efficiengypsonttel aegtarr aRtFEbt\ed Twingfwelheaccording to the

B9V desariBed R EratHidroer Rt 401308 8T ibunated for 35
doUry Aiththe eéstiidMPbunds. At the end of the experiment, the cells were lysed
(Gibco, Paisley, UK) and luciferase activity was determined with a Dual-
Luciferase™ Reporter Assay System kit (Promega, Madison, WI, USA) for RK13
cells and Steady Glow Luciferase (Promega) for COS-7 cells according to the
supplier's instructions as previously described. The protein content of the cell
extracts was then measured with the Bio-Rad Protein Assay (Bio-Rad, Munich,
Germany) as directed by the supplier.

The inventors demonstrate an increase in luciferase activity in cells treated with
the inventive compounds and transfected with the pGal4-hPPARa plasmid. Said
induction of luciferase activity indicates that the inventive compounds are
activators of PPARc. The results are given in Figures 9a, 10a, 11a, 12a, 13a, 14a,
15a, 16a, 17a and 18a which illustrate the PPARa activator properties of inventive
compounds.

The inventors demonstrate an increase in luciferase activity in cells treated with

the inventive compounds and transfected with the pGal4-hPPARy plasmid. Said



10

15

20

25

The results are given in Figures 11 c, 13b, 14c and
15c which illustrate the PPARB 10 acti vator
properties of the inventive c&pounds. Exanple 5:
Eval uation of the anti-inflammtory properties of the
i nventive conpounds 15 An inflamuatory response is
observed j ny neurol ogi cal disorders, including
REPEoN cofs dvaliesese agteidisates gialaiis dRyentive compounds are
) , : D . q
BBNIGIS Y PP AR] OPRE To LUyt PG fos 8021082010, 120, 140, 150
amd Mm8br adkaenusttaten thd NPPARIK eactioa®robragertiéd rét the inventive
reactions of glial cells is to release cytokines and
¢QrBROVRAS.cal s. This rel ease of cytokines and free
i e i D 2 ' ; ' :
TRgiAR ot adbhst e dh Wkl Mo fiag SRAGITR bans Bated wit

theSinventbal tolpoamde thdotransfeyteteWith therpGaMLARPARS 3slasmid. Said
descri bed herei nabove. LPS (Ii popol ysacchari de)

IBELEERN 9T drcitirase nagtiviyhéndieatrs thati thrlinvemdiye compounds are

' Fr;}m) was reconstituted in distilled water
éﬁhg@groé?at ﬁ'C. Cells were treated 25 with LPS 1

Poé résUigrard4given irs Figlte 1Y 9¢,01 30 t1atcf &4 E NS € WHiSHMIIRERSte the PPARS
factors the culture nediumwas conpletely changed. 94
aotivator propartiesf the inventive 6emMpeunds. i nf | anmat ory

response to stress (oxidative stress for exanple). To

eval uate TNF-a secretion in response to stinulation by
LpcLeasi doses. of S, 1he.cul urrrediumeof.

Al
Xl

gbimpotihdsl | SA- TNF-a kit (1 munotech, France). Sanples
were diluted 50-fold so as to be in the range of the
standard curve (Chang, Hudson et al. 2000). The

anti-inflammtory property of the conpounds was_ _ ]
RAndrliamenatorydresponse lipwbservednia many rvrelogicaksiésasders, including

M BRleRis WATARRES Shg nd Batindti € olsBEHE X ehial ischemia
aac deaddd trautae a@ndt uinflamedation is also an important factor in
neurodegeneration. In stroke, one of the first reactions of glial cells is to release
cytokines and free radicals. This release of cytokines and free radicals results in
an inflammatory response in the brain which can lead to neuron death (Rothwell,
1997).

Cell lines and primary cells were cultured as described hereinabove.

LPS (lipopolysaccharide) bacterial endotoxin (Escherichia coli 0111 :B4) (Sigma,
France) was reconstituted in distilled water and stored at 4°C. Cells were treated
with LPS 1 pg/ml for 24 hours. To avoid interference from other factors the culture
medium was completely changed.
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at 1 pg/m final concentration. After a 24-hour

i ncubation, the cell supernatant was 5 recovered and

stored at -80C when not treaté&4 directly. Cells were

| ysed and protein was quantified with the Bi o-Rad

Protein Assay kit (Bio-Rad, Mnich, GCernmany)

according to the supplier's instructions. The

TBsurie ramntmportamtefan:m wathe inflamuratory gesponsm to raiigse doxidative

Shpes o Py n Tan e INE ARSI o BSPRES K0 aplaton by
inBRods d{j@ es of'EPS ft%séhlf@e PHNHURNGH stirhlatet 8dlIsl Was removed and

conpou ave anti-inflammatory properties. Exanple
BNFEv stamaissayed withe aaf Ebt&ﬁs—TNF bui kit dlrmmuabtmhsrﬁrame) Samples

15 Th t whi ch t
vats ciissl BOgOKT a065S 3 chaia: tantangaiot dh§ sudndsd; flsde (Chang,
ﬂgg @ngg(gmgbg% Fi brates, w dely used in human
ne e

Icine for t treatnment of dyslipidem ae involved

TRE VY |ﬁ IQB%%&’P{W Sﬁﬂeeécfﬁkaéuné’é‘ %véé;f cﬁé‘fﬁc{eﬁgg% follows :

causes © nor t i'n industria
theucdllr culttire anedipot veas campleteltycnl'mngédtdm the delitg\Raere mcubated with

Be-leSheampRUBNS fir 2 Routsnater whidh 2 fas st fgrdrdire medium
aH¢ Nighdl MR cOhcerteadr. Aner M@lddrhncmnaﬂ% cell supernatant was

transporters such as_FAT) or catabolism of

touuBrehantl soredeat £80°C Mhery pakestash@reelimnBels were lysed and
éFoj?ibn?éts ﬁhéﬁﬂf%:)db‘ a?ltné BibRAd tlbl%rtahoﬁgséefqgls(ﬁ% -Rad, Munich,

asia oI esterol and t

Grywlay) 25cdibinghte thelsuppiliers ipstuctionss wer e desi gned to
denonstrate a decrease in cjirculating tl‘l% ceJ
ahe raﬂwergmrﬁ|of|t6eéie§re%ﬁedmam5-qh.sgﬁqut@ntl diged by treatment with

U Pt Bk s S0k SETRYHLIY BESR SHELMS T percentaco
r:élathm taltlse ApotrBR/ E{mdsearresgﬁsuiahom tleatvibeeinkentied comnpaunds have

h k
lezhopr b orty/p?g{)emgxd e at a constant

Example 6 : 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.

Fibrates, widely used in human medicine for the treatment of dyslipidemiae
involved the development of atherosclerosis, one of the leading causes of
morbidity and mortality in industrialized countries, are potent activators of the
PPARa nuclear receptor. The latter regulates the expression of genes involved in
the transport (apolipoproteins such as Apo Al, ApoAll and ApoC-Illl, membrane
transporters such as FAT) or catabolism of lipids (ACO, CPT-l or CPT-ll). In
rodents and humans, treatment with PPARa activators therefore leads to a

decrease in plasma cholesterol and triglyceride levels.
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tenperature of 20 3C. After a 1-week acclimatization

period, the mce were weighed and divided into groups

of 6 animals sel ected such tha#5 the distribution of

body wei ght was uniform The test conpounds were

suspended in 10 carboxynet hyl cel | ul ose and

adm ni stered by gastric | avage at the indicated doses, )
The doliowliag protocolsianese designads thdemanstrate vodeereasaria circulating

er_.ad libi A h | K . :
tRiverBE, kE ohistedby NG, 20, oo EIGEEERS, TREK R of dne inventive
Eb9peuREs farqireesitie amd/6DFéatingy asmiovarsulias disdasesby
centrifugation at 3000 rpm for 20 mnutes. Liver
sanmpl es were renoved and stored frozen in liquid
it oflahihfdis! ater anal ysis. Determ nation of
serum |1 pids and apol i poproteins Lipid concentrations
ApoE 2(E@dransgealc mivel waetechalsedrnid o t26o00hbgltitark olycle at a constant

i gl id hol i pi d d ' ,
Lasmeraie: e 2956 25 CF B4 gWPeK asS HORNARUNpetaf i frice were
i . . ier'es i i =) e e
AR 54, WIS BRIor WAL THIRIR) SEUZAR e istouton of
bhede detightri wed asniforevi olise y testescompedndfkasysreet sedpended in

1999, Asset t al.. Lipids, 1999). Fi . 19b
sapopmensegfisSand adnatsed B Sasuis AVESRALTE: rfiated doses,
Baté W day fdr 7 daySOMIMMBR RadBctédDia/fRdd &8d dader ad libitum. At the
chol esterol nmetabolismis illustrated. Figures

20

eod of1De experipmrnts) anigalswere Heeighed \ar\dyswif@@ﬁpa?dﬁisanesthesia-
o . il

bl rP201ekies o EPTA YPR5HHAP I TY Hifliyagton at 3000

fora20 niieutesy drivér samplesavéne enovect and staret feozenxinuiceiid nitrogen
f II%uani i ne thiocyanat e/ phenol acid/chl oroform as

g?'ﬂ@ O GEPYSHescri bed (Raspe et al. 1999). Messenger

RNA was quantified by sem -quantitative or

quantitative RT- PCR with the Light Cycler Fast Start

LY UGN Sl/$ ) $i2ias AN apolippPIot@INS| a 96 Roche,

&i k%ghft%ﬁg%%ﬁﬂ ﬁ?&télgmolé%/t@oqranﬁyﬁég Tholesterol, triglycerides

and phospholipids) were determined by a colorimetric assay (Boehringer,

Mannheim, Germany) according to the supplier's instructions. Plasma
concentrations of apolipoproteins Al, All and Clll were determined as previously
described (Raspe et al. 1999, Asset G et al., Lipids, 1999).

Figures 19a, 19b, 19c and 19d give an example of the results where the activity of
compound 2 on triglyceride and cholesterol metabolism is illustrated.

Figures 20a, 20b, 20c and 20d illustrate the activity of compounds 13, 33 and 39
on triglyceride and cholesterol metabolism.

RNA analysis

Total RNA was isolated from the liver fragments by extraction with a mixture of
guanidine thiocyanate/phenol acid/chloroform as previously described (Raspe et
al. 1999). Messenger RNA was quantified by semi-quantitative or quantitative RT-
PCR with the Light Cycler Fast Start DNA Master Sybr Green | kit (Hoffman-La
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Switzerland). Prinmer pairs specific for the ACO Apo

Clll and Apo Il genes were used as probes. Priner

pairs specific for the 36B4, P6actin and cycl ophilin

genes were used as control probes. Alternatively,

total RNA was analyzed by Northern 5 Blot or Dot Bl ot
according to the previously described protocol (Raspe

Bbche, Bao@9§wﬂzgelapd)eorra Eight Garcles BystemHEloffman-La Roche, Basel,

SRS ABAR FShShaRl 57 RS G SROHRE) s were

09&¢ las prébed Pﬁﬁ@?%ﬁs@pe@ﬁicmr the 3333”'[3%@1 andl cyclophilin genes

adm ni stration of the conpounds C57 bl ack/ 6 nice

were disedas) cortrel probess Altetnativelyx tatal RNA wassanalyzed by Northern

45 Bl B 5B o B0 GRS oyt 900)

ad |ibitum Food intake and wei ght gain were

recorded The inventive conmpounds or t.he vehi cl e (O .
Exapniey 7 ce Evialuation ef dhe, nouroprotegtive jetfagts, pffhe inventive

DO MPFOLHYES irr acerebral yschemia-reperfusienmodel cti on i n
20 the niddl e cerebral artery. 1.2 Ischem a
Wsr on by intral um nal occlusion of the
artery : Aninmals were anesthetized by
rInTremmentsrdalmmqlsectl on of 300 ng/ kg chl oral 25
. , ,g and body

Fpetat tH-© wets — ettt . 3 .5C. Bl ood
pressur was nonrtored throughout the experinent.

Oadasiask/6 Whigk G@MIdNYSd)assreNsed fOR tHis eRpedment.i d artery
was exposed by a nedian incision in the neck. The

Rhih a8 Upeedhhittaifed %S“I‘Q%ou'r nghtedarkic gbtesatoé t&hﬁer%ﬂﬂ'e of 20°C +

an arteriotony was hioned Tn the éxternal carotid
8rCeWateo and food iwereravaialig|ashitgtvrmo hobd lintake andwight gain were
vvas gently advanced to the conmon carotid artery and

9nto the internal carotid artery so as to

q‘ﬁé' Uekerithe QongbdurRfs tdre thkddeRicter @hbaly carboxycellulose) were
administered to the animals by gavage, for 14 days before ischemia induction in

the middle cerebral artery.

1.2 Ischemia induction-reperfusion by intraluminal occlusion of the middle cerebral

artery :

Animals were anesthetized by intraperitoneal injection of 300 mg/kg chloral
hydrate. A rectal probe was inserted and body temperature was maintained at
37°C £ 0.5°C. Blood pressure was monitored throughout the experiment.

Under a surgical microscope, the right carotid artery was exposed by a median
incision in the neck. The pterygopalatine artery was ligated at its origin and an
arteriotomy was fashioned in the external carotid artery so as to insert a nylon
monofilament, which was gently advanced to the common carotid artery and then
into the internal carotid artery so as to occlude the origin of the middle cerebral
artery. The filament was withdrawn one hour later to allow reperfusion.
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artery. The filament was w thdrawn one hour later to
al l ow reperfusion. 97 2. Measurenent of brain infarct
volume : Twenty-four hours aft¥r reperfusion, animals
previously treated or not with the conpounds were
eut hani zed by pentobarbital overdose. Brains were

idly frozen and sliced. Sections were stained with
Zf 95“(‘#'05& of brainigfancty¥@lymadss of the brain

O .
TRPLDARR LR SRR Ry e FRORGDY by o ot i o
cnrlmoundsawére leathamzedwbyrpepwémtsitaAmeUthul ated by the
ol.| owi n

S 4K Y Pt SR8 G5 SO i B,y grosw voket
Ohstditdd Q@Pﬂe§ RsTethR) brai® se@qaﬁgwteecdrwd@@detbraé damaged by the
oedenma. 10 Analysis of the brain sections fromtreated

ifanehl s Areseavere aneeswed aedribhgsyolumeoff thetinfaselyapd the two

R
irffatee VoRurf@r-ogusiuass of rlght fremtipphéreey welumecapiefl benfisphere)) to

i nduci ng neur opr ot ectd 15 3/ Measurenent of
aﬂmps;as@tgrfpraeﬁtw QedeM&e npuse brains were frozen,

Fiﬁ)gfsdoﬁ d Hrﬁﬁll%ﬁﬂlohgf i bted BSihals ?é\k&‘i’@d‘g%a#k%d decrease in

I'ne so utlon rent enzyme activities were
trfﬁam:t valamer exb aonoearedi bl hintnelated oaniowilng Ahaor the inventive

SARBEREMS SR il e Py PR B schemye ropytsctc

@fféé tthb?Iv\ﬁéraQ:adel@(bfaiﬁdu@Sg@@medsproféﬂtlbdes et al.
1981 ut at hi one- S-transferase (Habi g and Jakoby

1981); catal ase (Aeb| 1984). Said different enzyne
§FMe\éFhk§®eW?f étﬂ,gal n preparations from

ani nma reate the 1 nventive conpounds. 25
_ﬂ:heatmme)rbmms ewpkesﬁotele,atcmstuedmded Iédumami gpowder, then
i nduct i /reper .usi onI PX nLIr naI occl usi on_of. t he
resHsPended oify §|a ine' solutign. " The différent enzyme Setlities were then
measured as described by the following authors : superoxide dismutase (Flohe
and Otting 1984); glutathione peroxidase (Paglia and Valentine 1967), glutathione
reductase (Spooner, Delides et al. 1981); glutathione-S-transferase (Habig and
Jakoby 1981); catalase (Aebi 1984).

Said different enzyme activities were increased in brain preparations from animals

treated with the inventive compounds.

Curative or acute phase treatment model

1/ Ischemia induction/reperfusion by intraluminal occlusion of the middle cerebral
artery.

Animals such as those described previously were used for this experiment.
Animals were anesthetized by intraperitoneal injection of 300 mg/kg chloral
hydrate. A rectal probe was inserted and body temperature was maintained at
37°C + 0.5°C. Blood pressure was monitored throughout the experiment.

Under a surgical microscope, the right carotid artery was exposed by a median
incision in the neck. The pterygopalatine artery was ligated at its origin and an
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artery. Aninmals such as those described previously

were used for this experinment. Aninals were

anest hetized by intraperitonea®8injection of 300 ny/kg

chloral 30 hydrate. A rectal probe was inserted and

body tenperature was maintained at 37C 0.5C Bl ood

pressure was nonitored throughout the experinent.

eriedptany wagi tashionesk s upextarnal eargtid arterytsadaartodngert a nylon

BRTBRRRt e WER S IRy AR 51 da e CBuRG CaroleCarery and then
o ABe dntepnalotarolid ertery apha e decludehthecstigih 15t the middle cerebral
carotid artery so as to insert a nylon nonofilament,

#reen Tihe fitpeentwagivithdewn ene ROUE lieiie 2lleMotanerieios: y

and then into the internal carotid artery so as to
occlude the origin of the mddle cerebral artery. The
2i Teeatmentzof anintalsawn one hour later to allow

ABals sty iedre ARt sl Wrp diladvith the inventive
cBmpotingsby\he oralveots (favalie) R 2 & 72 ROLR, (Widd 20day.
for 24 or 72 hours, twce a day. 10 3. Measurenent ‘of

brain infarct volune 24 or 72 hours after reperfusion,

gpms&@@%ﬁtg’gﬂ#m f"??é%%g{'{"aﬁm with the conpounds

were € y pentobar overdose. Brains were

2R3y e R e Feheflai AR R PR Y Bedler Gatat Wil
BB otRds iwiredithaniked Bgpraesbaritaltiverddsd. nf ar ct .

Areas were neasured and the volune of the infarct and

ﬁﬁ@inﬁvwe'@efﬁ@@bféf%@mgd Sicedy pediang VhREe staineduwily cresyl violet.
W(s\’f/ﬁihéd :zo%%gréieﬁeegréiﬁfﬁc‘ﬁbﬁ %é’r'éfc&nsid%felﬂ;ﬁ b¥UdHiBged by the

ol'ume of rig em sphere - Vvol unme o
irfarcphdiredy were cuepsuredt anflothec aobbmal obdldenmfarth and the two

bgggég%seerg%ifwﬂ%uéﬁﬁl\égqéew ?ﬁemtaorlltowgr%gr ?oaftmu g t (égrrécqu ?r?ngc? volume =
infarct volume — (volume of right hemisphere — volume of left hemisphere)) to
compensate for cerebral oedema.

In the case of curative treatment (treatment of the acute phase), animals treated
with the inventive compounds had fewer brain lesions than untreated animals. In
fact, the infarct volume was smaller when the inventive compounds were
administered one or more times after ischemia-reperfusion.

Example 8 : Evaluation of the protective effects of the inventive compounds
in an animal model of atherosclerosis

By virtue of their PPAR activator and antioxidant properties, the inventive

compounds have a beneficial effect on the progression of atheromatous plaque.

1. Treatment of animals

Female Apo EZ2/E2 transgenic mice aged approximately 2 months were
maintained on a 12 hour light-dark cycle at a constant temperature of 20°C + 3°C

throughout the acclimatization period and throughout the experiment.
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20 with the inventive conmpounds had fewer brain

| esions than untreated animals. In fact, the infarct

vol une was snal |l er when the irBentive conmpounds were
adm ni stered one or nore tines after

i schem a-reperfusion. Exanple 8 : Evaluation of the
protective effects of the inventive conpounds 25 in .
Aftemni fyeatoaetlimatizationr pedodrbei micy waretweigbed tand divided into

oo i, SERG Y ! G13PkneRyiRREoR B OBS weight yas uniform.
Rnhipgdle $Ridosccdssabfebd raidowatep| sdilifgiturd0 Theywerat feend wastern-style
ani mal s Femal e Apo E2/E2 transgenic nice a

/ d
dighrontEining £ % fRbARG9. (i fecholastaralifekd Waeks prisr to tieatment.
NefajPes - t f iodi
AED i ohe 8 SRR WERTRBNRE oy it o incisted
tibses XPlee domation Gf%redtirent avab-Gvaelekaccl | mat i zat i on

riod, the mce were i ghed and ,di vi d i.nto r.Qup .
Bfe Pithnlearercotiiobn e fied ong! thefhentdseyfiffisiocation.
body 1RE Helart'\@as Werfudelin shlitABA ?r%;@&eé%ﬁﬁ%tdl@gi&@ﬂhy, a needle
and water ad libitum They were fed a western-style
di et weat ltigiduged 1inte f the ight overdrigle c B ethee @bdofipal aorta was
weeks % @rﬁ to treatnent. 5 After this period, the
t est g ﬁ% Hds were added to the feed at the indicated

10 «15BfeYesamples Woratdken indfote tad stant ofthe éxpeiphent, then once a
The ani mal s were wei heg and sacrifi

c der
anestW§§|<_a?r!5{/_a&é?%i ofjthe %ggpgﬁz_nt.. f&@ﬁa m%%,cpll%ggd on EDTA.
per f lug%n‘né‘ whi UplpePed ! 9P et frifughtion Sé@'a@@bclrﬁﬁuﬂ%h 20 minutes

need was | ntroduced into the right ventricle an

t he a(ttedninatianof plasasa chivlestecoleand trighiceddeskanpl es
were taken before the start of the experinment, then
once a week and at the end of the experinent. Bl ood

pEPrésiratiohesk slicdgFok histologic stud

Krebs Ringer solution was added for 10 minutes. The tissues were fixed overnight
with 4 % PAF in 10 mM PBS at —4°C. The samples were then washed with 100
mM PBS. The hearts were placed in 30 % sucrose-Tris for one day then

o

immersed in OCT (Tissue Teck) under vacuum for 30 minutes, then in a mould
containing OCT, immersed in isopentane and cooled in liquid nitrogen. The
samples were stored at —80°C.

10 pum-thick cryosections were cut from the aortic arch until disappearnce of the

valves and collected on gelatin-coated slides.

3. Histologic analysis
The slides were stained with red oil and hematoxylin so as to differentiate the

media from the intima. The different morphogenic parameters were determined
with the help of an Olympus microscope and a color camera hooked up to an
image analysis system. Damaged areas were quantified manually with a graphic
panel hooked up to the same computer system.
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Pl asma was prepared by centrifugation at 3000 rpm for

20 mnutes (determ nation of plasnma chol esterol and
triglycerides). 2/ Preparation08f slices for

hi st ol ogi ¢ study Krebs Ringer solution was added for

10 mi nutes. The tissues were fixed overnight wth 4 %

PAF in 10 mM PBS at -4C. The sanples were then washed

viinen overall ateepy the catheremstonsr desivns evas nexpdessed in pM% and

Thd d 20 | d in OCT _
BHfisRnea pihine Hordk, < fife 1R SoflRHGS WileDivers tasted induced
asignificantrietireaswindeSioni area! wfidciiny hTeaaetcH R 1886n é)rg%ression.

cooled in liquid nitrogen. The sanples were store
-80C. 10 pmthick cryosections were cut fromthe

ExXamslead S EHBEY of ithaPRRARNYE. &dm kY Siedn
Col T ected on = . -
i tiat ' rakiop stained with red oil and

hemat oxylin so as to differentiate the nedia fromthe
intima. The different norphogenic paraneters were

GOneaurte89 wist testdirforeisiefictaBn thy Wéfemigliidﬁ fig%n%ﬂﬁe-derived

a color canera hooked up to an 30 I nage an
deaddtis celistyanonitasing theracayisition of the dandriticicgllyihienotype).

' K t me conput er, syst .
%gaﬁﬁge over a‘nﬂé}grg'egﬁ%#botsﬁ&‘ggﬁef?%%y S@E'Pefeésf’gﬂ rSpdstablissement
Exmge?sdu Sang) mddmodoqwﬁsm@rri ﬁogttteg day_rf sEAidare gﬁotoadsmsing anti-
[ I ve conpounds whi C ¢ sted | nau . . :
R bl Garti rsheuc heause (WikeaybBioteer | Menprges isolated in this
ek i ére j r "5ﬁ&§$"fd‘§3}ss'
of the ?ﬂfe_m%rsghdg{gﬁgo%gﬁﬁﬁﬁtter%ﬁn eaﬁlg?'i {olrgéce " culture
mediwnesantainingnaanixture: off aytokinesdBbGBE 88d ulael (205 hgtinl for each

' effects on the differentiation of
%5’8}% ‘e-derived dendritic cells (by nonitoring the

Gompaind 89 veds abidedend=0t and eeblisRIBANSE #REYendritic cell phenotype
was followed by expression of the cell surface marker CD1a. The inventors
thereby show that compound 39 markedly interfered with differentiation to dendritic
cells by almost totally inhibiting the expression of CD1a at the cell surface (Eigure
21). Expression of the costimulation molecule CD80 was also reduced, to a lesser
extent, whereas CDB86 expression was slightly increased (data not shown).
Similar results were obtained with inventive compounds 13 and 31. These findings
suggest that the inventive compounds interfere with the differentiation of dendritic

. dendritic cell

cells and stimulate dendritic cells towards the acquisition of an atypical phenotype.

The effects of said compounds were then studied on dendritic cell maturation
induced by LPS (lipopolysaccharide). For these experiments, monocyte-derivéd
dendritic cells obtained at D6 of differentiation were pretreated with the inventive
compounds for 4 hours, then stimulated with LPS for 16 hours. In this manner it
was shown that the compounds significantly interfered with LPS-induced
transcription of the CCR?7 receptor and the ELC ligand thereof (Figure 22). Figure
22 also shows that LPS-induced secretion of the inflammatory cytokine TNF-alpha
was significantly reduced.



10

15

20

25

30

10 For these experinments, blood sanples from vol unteer
donors (Etablissenent Frangais du Sang) and nonocytes
were isolated by a standard pri®ocol using anti -

CD14- conj ugat ed nagnetic beads (MItenyi Biotec).
Monocytes isolated in this manner were then induced
to differentiate by incubation for 6 days in culture

Fogi dpRTease An (e EXRressian ot BHC apdolCids - &8y @smesnn dendritic cell

- 2 ' . . "
oy 2S840 60 oo % 41 REN O TR g oncr
pkls1td gpeondarry Iyraphoidesrgans e thesémnintérf¢reewitie the initiation of the
surface marker. CD1 a, The jnventors thereby show that
UBRYEIG AR TRITEBSISE PHERId SHBd Wi th i fferentiati on

trhedAPElitold %us%hén&)‘at%‘ tHE?ﬁdngE e'-d’eﬂi\)(@g @éﬁdrﬂ% Oéegl% treated with

expr essi on of a at the cell ace gure ).
ERpPessdod! dradi Adowes capatitt toinduseethel protifgatiomof alaive CD4+ T

B b L BRedC BRI RS TRLES RGP T Seperiment,

iresedding \wneurtbtafi matlrai ddndritic el (erea et 6H AAS with #@dcompound)
31. These findi ngs, suggest that the inventive

wehp dasithated vatt arfixed amaunt ofinaive &R44tT eellsofrom another donor.
bl ol s, : e Ll

AR 5oy LA B8 (B Bed R8PS g UP 2o ana

tiid dncarpofatioai thereofpauridcellerwas histeshinddeby AELISA with anti-BrdU

depdri.tic cell maturatian indyced by LPS

aHE6s Soliler 4P e iupdRes e 8 per i mont s

nmonocyt e-derived dendritic cells obtained at D6 of
differentiati ontweret pretr e?_t ed with tze inventive
adtl 1 EiTe : : /€GO H &1

BP Yy AIbdrhin {g VAR ed bugfhigasmhg n 1 hat the

transcription of the CCR7 receptor and the ELC |igand
ereof (Figure 22), Figure 2 al so shows that, . .

ﬁBQ-?’?ﬁﬁ%@é%@dP\éﬁ’?tWﬁ ?F?’“Pﬂﬂén hiNesprthen analyaedkinndvo in a mouse
e bPBalblifin EOYRMiAdRR A 101 The decrease

Wt he expressi on o? "Eﬁ%égn%]er@g%%%gy genes in

Hendihesa expetiments, the mice were sensitized by intraperitoneal injections of

ovalbumin in the presence of aluminium hydroxides, at DO and D10 of the

experiment. From D18 to D22, the mice received the inventive compounds (50
mg/kg to 200 mg/kg) daily by gavage. Three consecutive administrations of
ovalbumin in aerosol form were given on D20, D21 and D22. The compound was
administered approximately 1 hour before each administration. The mice were
sacrificed on D24 and the bronchoalveolar lavage fluid (BAL) was collected to
determine cellularity (macrophages, eosinophils, lymphocytes, neutrophils) and to
measure cytokines IL-5, IL-13, IL-4.

The results show that the inventive comopunds interfered with the differentiation
and maturation of dendritic cells and inhibited the migration of said cells to
secondary lymphoid organs. Moreover, the inventive compounds had a lower

capacity to induce the proliferation of naive CD4+ T cells. The inventive



nmotility - suggests that the inventive conmpounds
inhibit the mgration of dendritic cells to secondary
| ynphoi d organs and t her eby ifPérfere with the
initiation of the inmune response triggered by said
cells. 5 The inventors thus denonstrate that

nonocyte-derived dendriticg, cells freate i th
Eompalngs Sherstire. mattere Wit Jiliaomandbe mune response and
RERL f@ré&éﬁﬁh&ﬁd%t&?z@?ﬁh&apé&‘d Dol o the MeXfiflent of asthma.
Lynphocyte Reaction (MLR) (Figure 23). For this
experinment, increasing anounts of mature dendritic
cells (treated or not with the conmpound) were
incubated with a fixed amount of naive CD4+ T cells
from anot her donor. 10 After a 5-day incubation, BrdU
(bronodeoxyuri di ne) was added for 24 hours and the

i ncorporation thereof in T cells was deternm ned by
ELISA with anti-BrdU antibodies coupled to
chem | um nescent tags. Exanple 10: Effects of the

i nventive conpounds in vivo in a nouse nodel 15 of
oval bum n (OVA)-induced allergic asthma The effects of
the inventive conmpounds were then analyzed in vivo in
a nouse nodel of oval bumn (OVA)-induced allergic
asthnma. For these experinents, the mce were
sensitized by intraperitoneal injections of 20

oval bum n in the presence of al um nium hydroxi des, at
DO and D10 of the experinment. From D18 to D22, the

m ce received the inventive conpounds (50 ng/kg to
200 ng/ kg) daily by gavage. Three consecutive

adm ni strations of ovalbumn in aerosol formwere

gi ven on D20, D21 and D22. The conpound was
adm ni stered approxi mately 1 hour before each

adm ni stration. The mce were 25 sacrificed on D24 and
t he bronchoal veol ar | avage fluid (BAL) was coll ected
to determne cellularity (macrophages, eosinophils,

| ynphocytes, neutrophils) and to neasure cytokines
IL-5, I1L-13, IL-4. The results show that the inventive
conmopunds interfered with the differentiation 30 and
maturation of dendritic cells and inhibited the
mgration of said cells to
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secondary | ynphoi d organs. Moreover, the inventive
conpounds had a | ower capacity to induce the
proliferation of naive CD4+ T 108l |s. The inventive 102
conmopunds therefore interfere with the initiation of

t he i mmune response and hence represent an

advant ageous therapeutic tool for the treatnent of
asthma. 103 Bl BLI OGRAPHY AcBIBLIQGRAPSY . "Catal ase in
vitro." Methods Enzynol 105: 121-6. 5 Angeli V, Hanmad
H, Staels B, Capron M Lanbrecht BN, Trottein F

A2D0 3. (1984). dCatalase jor vitrof diethods mgm 4057 €28t or

gamma i nhibits the mgration of dendritic cells:
consequences for the i mune response” J | nmmunol .
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Mart 28(2)28bY8. fi brates. " Atherosclerosis 137 Suppl:
S19-23. 107 CLAIMS 1. Conpounds derived from
substituted 1, 3-di phenyl prop-2-en-1-one represented

n o) I I (o]"1% . ' [ k0 X7 .

], % PatRob, 1 )C iendlatigh, 9P £, g9ty ebression by
fiorates.a Atherosglerasish3Z ISuppli S19@3. oxygen or sul fur
atomand R7 is an al kyl chain substitued by a
substituent from group 1 or a substituent from group
2, optionally R7 can al so be substituted by an aryl
group, the substituents fromgroup 1 are selected in
the group consisting of carboxy 15 groups having the
formul a: -COORa, carbanoyl groups having the fornula :
- CONRbR, or the tetrazolyl group, the substituents
fromgroup 2 are selected in the group consisting of
sul fonic acid (-SG3H) and sul fonam de groups havi ng
the formula : - SO2NRbRc,
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with Ra, Rb and Rc, which are the same or different,
representing a hydrogen atom 20 or an al kyl group
substituted or not, the X; grd@ps withi =1, 2, 3, 4
or 5, which are the sanme or different, represent a

hal ogen atomor a thionitroso group or respectively
correspond to the formul a (g- R'gn-G,-R”; in which :
25 A n can have the val ues GlAIMSA G and G;, which
are the sanme or different, represent a single bond, an
oxygen atomor a sulfur atom 108 * R and R ;, which
4r Eonipounasederivedi frérar subistituted rle3-eiphemylprbgyd-en-1-one represented
| kenyl , .aryl . heterocycle group, » R; can also
S%QPeéﬁ%Pfgyﬂ?éﬁ §Wat om the X groups with i = 6 or
I =8, which are the same or differeat, represent a 5
hal ogen atom or correspond to the fofula G;-R; ,

G ; and R ; being such as, defined ifabove, X6 and
X8 not simnultaneously repy'esenting drogen atom Xi
wthi =1, 2, 3, 4,45 ?entinga

het erocycl e bound direg e aroma Bc ring of
the 1, 3-di phenyl prop- , 10 with the
exception of conpourds represf@nted by fornula (1) in
whi ch sinultaneously : " xne of the groups X1, X2, X3,
X4 or X5 is a hydroxyl group, "~ G/ is an oxygen atom
15 ~ and one of the groups X6 or X8 is a hydrogen atom
or a halogen or a hydroxyl or alkyloxy group, wth

t he exception of conpounds rep(r')asent ed by formula (I)

ifwhitRi-ch si mul taneously :

X7 represents a group corresponding to the following formula: G7-Ry in which Gy is
an oxygen or sulfur atom and Ry is an alkyl chain substitued by a substituent from
group 1 or a substituent from group 2, optionally R; can also be substituted by an
aryl group,

the substituents from group 1 are selected in the group consisting of carboxy
groups having the formula: -COOR,, carbamoyl groups having the formula : -
CONRyR; or the tetrazolyl group,

the substituents from group 2 are selected in the group consisting of sulfonic acid
(-SO3H) and sulfonamide groups having the formula : -SO:NRyRq,

with R4, Ry, and R, which are the same or different, representing a hydrogen atom

or an alkyl group substituted or not,

the X groups with i = 1, 2, 3, 4 or 5, which are the same or different, represent a
halogen atom or a thionitroso group or respectively correspond to the formula (G-
Ri)a-G'-R’; in which :

* ncan have the values 0 or 1

*» Gj and G, which are the same or different, represent a single bond, an

oxygen atom or a sulfur atom,
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20 N the X1, X2 and X4 groups sinultaneously represent

a hydrogen atom ~ the X6 and X8 groups represent G;

R;, ~ the X5 group representsiO& thionitroso group or

a G;Ri group, ~ the X3 group represents a hal ogen

or a G;R; group, in which G; represents an oxygen

atom a sulfur atomor a single bond and R; 25

rept edbng B'i.swhigh @re dhe isameaer, differenthegpresentyarn alkyl, alkenyl, aryl

aI kyl ted or not, or a hydrogen atom

%g%gﬁg g@%%?@f g toclaiml, characterized in
that R’ caroal¥b r@p@sbmﬂamamgeﬁta&m 30 3 Conpounds
accordlng to either one of claims 1 or

dharkicarerps eMth h =t Blr 2 8.awhicksarg th%sﬂme oF diffpsent  gepresent a

PR RLsREshIn 1k e BRI bigTh Being such s
aiecfioediﬁegeinaboﬂrea;i)m dnd Xhaobsitreitanedusip remee%ﬂng Ahydiggen atom,

and X5 are 5 hydrogen atons. 6. Conpounds according
to any one of the previous clains, characterized in

bhiatith P& 1and 3><a 8! € orlg bt r@brsERtind & ﬁete%ﬂ%@ﬁ@@nd dlrectly to the
revious claim characterized in

accordi ng to

)@FOl@ﬁHCKBQleéhe Hyﬁd@@@nylam@ﬁﬁ eB-1-@@pounds accor d| ng
to the previous claim characterized in that X2 and X4
are al kyl groups. 15 9. Conpounds according to claim

Mltmhahactexcemldnl nof hadom@ounts Xdpre¥entstl X aférmula (1) in
al Ké/ %
which si ultaneously

» one of the groups X4, Xz, X3, X4 or Xs is a hydroxyl group,

= (7 is an oxygen atom,

* and one of the groups Xs or Xg is a hydrogen atom or a halogen or a

hydroxyl or alkyloxy group,

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

= the X4, X2 and X4 groups simultaneously represent a hydrogen atom,

* the Xs and Xg groups represent G'R’;,

* the X5 group represents a thionitroso group or a G'|R’; group,

= the X3 group represents a halogen or a G'|R’; group,
in which G’ represents an oxygen atom, a sulfur atom or a single bond and R’,
represents a saturated, linear, branched or cyclic alkyl group, halogenated or not,

or a hydrogen atom.

2. Compounds according to claim 1, characterized in that X; and Xs are hydrogen
atoms.

3. Compounds according to either one of claims 1 or 2, characterized in that X»
and X4 are alkyl groups. '
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10. Compounds according to claim1l, characterized in
that X6 and X8 are al kyl 20 groups and X1, X2, X4 and
X5 are hydrogen atons. 11. Cof®unds according to any
one of the previous clains, characterized in that X3
represents a hal ogen atom or a thionitroso group or
corresponds to the formula (G - "-G;-R; such as
HcEompeunds @cgpPrding to elaim thci@raﬁt@plz@d o thatak, QSay@fech X4 are alkyl
@5 25 or a sulfur atom 12. Conpounds according to

ny' one of the previous clainms, characterized in that
at least one of the groups G or Gi represents a

ulfur atomwth i taking the values
3. &ﬁnwpus\ ds gcesding g fdaid &@efﬁcaerﬂ?geql i ﬁw}%mxzo?c and Xs are
M}ﬁog kdis. clains, characterized in that they are

I'n the group consisting of : 110
1- (4- ((R S)-5-[1, 2] dithiol an- 3- ylpentyloxy) 3, 5- di et h

%@5 oéﬁéﬁﬁc%mqiﬁg rég % %‘,,{J%thp Yhe pre ous cYIalms ccri\aracterlzed in that

X5 8Ad I)@ra?gry]? gr&,py nmet hyl phenyl ) - 3- (4 car boxydi net hyl
nmet hyl oxy- 3, i met hyl phenyl ) prop-2-en-1-one; 5
1- (4- Cycl ohexyl et hyl t hi 0- 3, 5-d

%f@%ﬁ%bphﬁgﬁ%}?rp%r rﬁgpf Cﬂeﬁﬂ?&@wé%ﬁ{ Ifﬁﬁ%éfﬁ%%’ iR'thaf X; and Xs are

hydeggén 4forfist ri m et hyl phenyl ) - 3- (4- car boxyd
i met hyl net hyl oxy-3, 5- dinethyl phenyl) prop-2-en-1-one;
1-(2, 5-D nethoxy-3, 4, 6-tinethyl

@r@Bbh' uﬁdé écé@fdﬁi@‘téﬂtHe’%Wb‘us'H?éuHP’&Ha%ctéﬂzéboin that X, and X are

di net hyl phenyl ) prop-2-en-1 -one;
alkylz;reums hydr oxyphenyl ) - 3- (4- car boxydi net hyl met hyl oxy-
3, 5-di net hyl phenyl ) prop- 2-en-1-one; 1-(2,5-D
met hoxyphenyl ) - 3- (4- car boxydi net hyl net hyl oxy-3, 5-d
9.nCdimpbphds ctorddmy to claim 1, characterized in that Xq, X3, X4, Xg and Xg are

alkyl groups.

10. Compounds according to claim 1, characterized in that Xs and Xg are alkyl
groups and Xj, Xz, X4 and X5 are hydrogen atoms.

11. Compounds according to any one of the previous claims, characterized in that
X3 represents a halogen atom or a thionitroso group or corresponds to the formula
(Gi-R)n-G'i-R’i such as defined in claim 1, in which G’; represents an oxygen atom

or a sulfur atom.

12. Compounds according to any one of the previous claims, characterized in that
at least one of the groups Gi or G'i represents a sulfur atom with i taking the
values 1, 2, 3,4, 5,6, 7 or 8.

13. Compounds according to any one of the previous claims, characterized in that

they are selected in the group consisting of :




10

15

20

25

30

2-en-1-one; 15

1- (4- Phenyl et hyl oxyphenyl ) - 3- (4- car boxydi net hyl net hyl o
xy-3, 5- di net hyl phenyl ) pr op- 2-1éh- 1- one;

1- (4- (Mor phol i n- 4-yet hyl oxy) phenyl ) - 3- (4- car boxyd

I met hyl met hyl oxy- 3, 5- dlnethylphenyl)prop 2-en-1-one;
1-(4-(Pe ntylth ioethyl oxy)

he(Ay((R,)-5-I, 2Jslithiotan- 9+mrdmlpw) dyp-dimatayippenyl)-3-(4-

T A U e

¢I(hMMef6%btbLB®4M m&etﬁylpﬁéﬁﬁy-ammwwmﬁmﬂmethylemﬁ5 -dimethyl

d roxy-
Ph@f'ﬂ rgne%?nﬂ (3"-‘?:4 tert-butyl oxycar bonyl di met hyl net hy

Y381 o BT S5 Aot g5
mmymmhal)p@p zl-lengt b%éphenyl ) pr op- 2- ene- 1- one;
1@ DIaRnE Fea bR PR SRR B Rty s -

-one; 1-(4-((R S)-5-[1I
ezadhgﬁhgﬂg%@rpﬁeénfaf‘%xg) heny ( (3((4 Z:ar ngydl met h

thirogthoxge 6,65tnmetbyln erpvl)aa;m)qarb@xyﬂmﬁtfwlmﬁ&oxy- ,9-
i PR B BRG] L rophenyl ) pr op. 2- ene. 1- one:
142, &Dﬁrﬁfdb@kmhefnlyl)fﬁafﬂeﬁafﬂbbxﬁdlﬁfbthﬂmétWWy 3,5-dimethyiphenyl)prop-
| met hyc{ﬂrgeet hyl oxy-3, 5-d i bronophenyl )pro p-2-
(?$ I@&@Eﬁi&ﬁéhﬁrﬁlyb3436%%Wd}m§ﬂ\(yﬂnéﬁ'{y§o§&1@ BleediPenyl)prop-
drereﬂifqnqohenyl ) pr op- 2- en- 1- one;

%%%&éﬁ%ﬁllgéxg t&%@%fjﬁﬂé@ﬁ?%&‘m ﬁ 1-one;
dlmethylphenyl prop-2-en-1-one;
1-(4-(Morpholin-4-ylethyloxy)phenyl)-3-(4-carboxydimethylmethyloxy-3,5-
dimethylphenyl)prop-2-en-1-one;
1-(4-(Pentylthioethyloxy)phenyl)-3-(4-tert-butyloxycarbonyldimethylmethyloxy-3,5-
dimethylphenyl)prop-2-en-1-one;
1-(4-(Pentylthioethyloxy)phenyl)-3-(4-carboxydimethylmethyloxy-3,5-
dimethylphenyl)prop-2-en-1-one;
1-(4-Hydroxy-3,5-dimethylphenyl)-3-(4-tert-butyloxycarbonyldimethylmethyloxy-
3,5-dimethylphenyl)prop-2-ene-1-one;
1-(4-Hydroxy-3,5-dimethylphenyl)-3-(4-carboxydimethylmethyloxy-3,5-
dimethylphenyl)prop-2-ene-1-one;
1-(4-((R,S)-5-[1,2]dithiolan-3-ylpentyloxy)phenyl)-3-(4-tert-butyloxycarbonyl
dimethyl methyloxy-3,5-dimethylphenyl)prop-2-en-1-one;
1-(4-((R,S)-5-[1,2]dithiolan-3-ylpentyloxy)phenyl)-3-(4-carboxydimethylmethyloxy-
3,5-dimethylphenyl)prop-2-en-1-one;
1-(4-Methylthiophenyl)-3-(4-tert-butyloxycarbonyldimethylmethyloxy-3,5-
dibromophenyl)prop-2-ene-1-one;
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1-(4-Methyl thio-3, 5-d

i met hyi phenyl )-3-(4-tert-butyl oxyca rbonyld

nmet hyl met hyl oxy- 3, 5-di et hyl phtnyl ) prop- 2- en- 1-one; 1
-(4- Methylthio-3,5-d inethyl phenyl)-3-(4-carboxyd i
m et hyl nmeth yl oxy-3,5- 10 di net hyl phenyl ) prop-2-en-1
-one; 1-(4-Propyl oxy-3,5-d

M@{Mgmpmmnpmnya) (544tcearbe)kudiryllethy}mamylnm-&lchtiablbyfhonhemyl)PFOP'z'
|0Xﬁ 5- di met hyl phenyl ) pr op- 2- en- 1- one;
€‘capyl oxy-3, 5-d

FHESH by thyloxy-3,5-
d| rre%;l/ phelr%}h Ig)r(%%w-é?@gn I - ?}@Bh?&ﬁ%}@?iﬁd@ﬂ%\%@lwesy aad

dimethylppaeyhyprppL-en-1ene;- but yI oxyca rbonyl d

L EE TR el T RN Bl Ak uBhy S ene

gehdtiliphehyl)prop-BenS-odé et hyI phenyl)prop 2-en- 1- one;

o die Py hiprd S ligRiP eI R TerbLbjtiearsoniimethyimethyloxy-
R B R e -S04 et byl et byl Oy 3.

$(4-Metbylikio-3 ﬁkwnnﬂtbmlmnﬂ)—@m-naFMd|methylmethyloxy-3 5-

é"&éﬂ%%ﬁ?ﬂ%ﬁ@ﬁﬁ eé 10QX?'ert but yl oxycar bonyl di net hyl
'Iﬂi‘ltfl'-)’rb ywxgﬂ%-@llrﬁﬁﬂﬂldl‘@hgmd 1P rPbdtyiokydarbongidirabthylmethyloxy-

cl ohexyl et hyl ox
érsdmmqthylpbﬁewgm?pél ?ﬂ'k@'ﬁ%oxydl met hyl et hyl oxy- 3, 5-

T DU A A
dimyétbytpheﬁyl&prdp@phyﬂ-phenyI ) prop- 2-en-1 - one; _
B R Ao RN A
iRt (1L P O car Lo
1-(4- Methoxy—3 5- dlmethylphenyl) -3- (4-¥ar|%oxyc>1/|mepthyanethyloxy-3 5-
dimethylphenyl)prop-2-en-1-one;
1-(4-Hexyloxy-3,5-dimethylphenyl)-3-(4-tert-butyloxycarbonyldimethyl methyloxy -
3,5-dimethylphenyl)prop-2-en-1-one;
1-(4-Hexyloxy-3,5-dimethylphenyl)-3-(4-carboxydimethylmethyloxy-3,5-dimethyl
phenyl)prop-2-en-1-one;
1-(4-Cyclohexylethyloxy-3, 5-dimethylphenyl)-3-(4-tert-butyloxycarbonyldimethyl
methyloxy-3,5-dimethylphenyl)prop-2-en-1-one;
1-(4-Cyclohexylethyloxy-3, 5-dimethylphenyl)-3-(4-carboxydimethylmethyloxy-3,5-
dimethylphenyl)prop-2-en-1-one;
1-(4-Cyclohexylthioethyloxyphenyl)-3-(4-tert-butyloxycarbonyldimethylmethyloxy-
3,5-dimethylphenyl)prop-2-en-1-one;
1-(4-Cyclohexylthioethyloxyphenyl)-3-(4-carboxydimethylmethyloxy-3,5-
dimethylphenyl)prop-2-en-1-one;
1-(2,4,5-Trimethylphenyl)-3-(4-tert-butyloxycarbonyldimethylmethyloxy-3,5-
dimethylphenyl)prop-2-en-1-one;
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112 1-(2, 4,

5-Tri nmet hyl phenyl ) - 3- (4- car boxydi net hyl net hyl oxy- 3, 5-
di net hyl phenyl ) pr op- 2- en- 1- ond12

1- (4- Cycl ohexyl t hi oet hyl oxy-3, 5-d i net hyl

phenyl )-3-(4-tert-

butylo car bon Idlneth | met hyl oxy-

4=(8i41B4 W@hﬁl@?‘ﬁﬁwlﬂ@p( %@rboxydm@thsdmethyloxy% 5-

a.{]&éﬁ%&ﬁﬂﬂﬁ b g-Fﬁefzgﬁggizd?wgt ﬂyl met hyl oxy-

3-(4- méWIthlwﬁyyléxy-Bm-dmmtthbenyl) -3- (4—ter1-
Wm%%ﬂv@h@\% el s SRS PTopasen-] one;

MR o FaE S atymtnion

3;5-8in%ethyiphenfgpropr@ehyl-phenyl ) - 3- (4-tert - but yl oxycarb

gr}ﬁﬂﬂﬁ{hnﬁh@ﬁbpwl -éﬁfﬁ%gﬁb%yl(%gcarbonyld|methy|methyloxy-3-

ilu&%p%eﬂyl?pr@p%ha’f@héw phenyl) - 3- (4- car boxyd
I meth I oxy 5- di et hyl phenyl ) prop- 2- en- 1-one;
15(41Memytth@meaxl}ﬁh@ngarposyqlmett@fhrnemlgxsb&;fb@mhﬁny@prop-2 en-
q_r%{ yl met hyl oxy-3, 5- di nethyl phenyl ) prop-2-en-1-one;

'Phenyl oxyphenyl ) - 3- (4- car boxydi net hyl met hyl oxy- 3,

§-(2,3, 415 tvPepibamgthyiphemyD-3- %té’t—bubjloxycarbonyld|methylmethyloxy—3,5-
-(4- X uor pphenyl ) -3-(4-tert-butyl oxycarbony
RS PR &5 BONS. ” 20

B 4 A e e e PR it
dimethglphenyil)propki<epkteone) pr op- 2- en- 1- one;
JIC(Q M&%@%{)%@é’%&gﬁ Qﬁ'ty ox?ceg r%oh?fdﬁm@ﬁW&&WFo%@ BY
dlrff@fhbhdh@h?l)p!ﬂobm-@h-ﬂoﬁ@ 1-one; 25 1

t hoxy- 3- ne 4-ca
ﬂgArPme{wo)glp@enyl) 3y 4- garboxydlzneth)SImethyloxy-S dlme%ylp%nyl)prop-Z-
en-1-one;
1-(4-Methoxy-3-fluorophenyl)-3-(4-tert-butyloxycarbonyldimethylmethyloxy-3,5-
dimethylphenyl)prop-2-en-1-one;
1-(4-Methoxy-3-fluorophenyl)-3-(4-carboxydimethylmethyloxy-3,5-
dimethylphenyl)prop-2-en-1-one;
1-(4-Methoxy-3-methylphenyl)-3-(4-tert-butyloxycarbonyldimethylmethyloxy-3,5-
dimethylphenyl)prop-2-en-1-one;
1-(4-Methoxy-3-methylphenyl)-3-(4-carboxydimethylmethyloxy-3,5-
dimethylphenyl)prop-2-en-1-one;
1-(4-Hexylthio-3,5-dimethy|phenyl)-3-(4—tert-butyloxycarbonyldimethylméthyloxy—
3,5-dimethylphenyl)prop-2-en-1-one;
1-(4-Hexylthio-3,5-dimethylphenyl)-3-(4-carboxydimethylmethyloxy-3,5-
dimethylphenyl)prop-2-en-1-one;
1-(2,5-Dimethoxyphenyl)-3-(4-tert-butyloxycarbonyldimethylmethyloxy-3,5-
dimethylphenyl)prop-2-en-1-one;
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d i net hyl phenyl ) prop-2-en-1-one; 1 -(4-H exylth
i 0-3,5-d inethyl
phenyl ) -3-(4-tert-butyl oxycar baayl di met hyl net hyl oxy-
3, 5-di net hyl phenyl ) pr op- 2- en- 1- one;
1- (4-Hexyl thio-3,5-d
i met hyl phenyl) - 3- (4- car boxydi net hyl net hyl oxy-3, 5- 30
dl-(ﬂﬁﬁ Dyrhpthexyphenylp34 4 @arboxydimethidrhéthyloxy-3,5- dlmethylpheny|)prop-
Z{ thoxyphenyl) 3-(4-tert-butyl oxycar bonyl di met hyl m
?ﬁ/l @R 3, 5- di net hyl phenyl ) prop- 2-en-1-one; 113
RGOSR YA 3:(4-otpyioxyparbony
mmgl;hymtmtlwéhyﬁ g-d{methylpdienyl)prog-2eimy1-oxe)ydeagHioride: ( 4

e PR spaStyt-a Suth itk BBV o tarBaRydimetyimethyioxy-
ﬁoy; gm?rg]ngwzdt’rﬁﬁ%f" s ﬁen l) 4- car boxy

i riétBrpmarhefiybx3r(4-tersby yil@tyng\rqﬂw vm)eﬂndrpemymwii ne;

)ard tert-butyl oxycarbonyld
%’ﬁ%ﬁﬁ%ﬁ@@g 9’5'323!0% i fl uorophenyl) prop-2-en-1 -one;
1- (@ABerop’marM)a thrbbx&éﬂﬂﬁhwmetﬁylbmtﬁtblﬂuorophenyl)prop 2-en-
Taqﬂ%loxy 5-d ifl uo ro phenyl )pro p-2-en-

3 wwolstmctrﬁlubrdrﬁé msd glﬁé?bstl )-3-(4-tert-
but oxycar bonyl di e yI ne Xy 5-di
qunyﬁﬂ@mﬂmﬂlmeﬁlyloxyh%é -dimethylphenyl)prop-2-en- 1-one;

*é‘*%@@??ég@‘@%ﬁ@?ﬁ%ﬂ?ﬁeﬁ@ Fhepdnielnifieiiisn 35

ditnethigiphedyliorope2-epar-ong. conpounds represented by
formula (1) such as defined in any one of the
previous claims, characterized in that it conprises

?@ etHddor g‘i‘n% oat rﬁ?@uhﬁ% gé’pré&f-rﬂ@bl HyFoRGiaYTY ch as defined in

| east one c espon
any one of the previous clalms characterlzed in that it comprises contacting in
basic medium or in acidic medium at least one compound corresponding to
formula (A) with at least one compound corresponding to formula (B), formulas (A)
and (B) being :

(A) ° (B)
formulas in which X, Xz, X3, X4, X5, Xs, X7 and Xz are defined as in any one of the

previous claims, X7 can also represent a hydroxyl or thiol group.

15. Intermediate compounds, characterized in that they are selected in the group
consisting of :

1-(4-(Pentylthioethyloxy)phenyl)-3-(4-hydroxy-3,5-dimethylphenyl)prop-2-en-1-
one;
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formula (A) with at | east one conpound correspondi ng
to formula (B), fornmulas (A) 20 and (B) being : x8
(A (B) fornmulas in which X1,1142, X3, X4, X5, X6, X7
and X8 are defined as in any one of the previous
claims, X7 can also represent a hydroxyl or thiol
grouE)R 25 15. Internedi ate conpounds, characterized in

#4{((R/$eyp-Hr 2lditbiotan- arylpentvlﬁéy)@h@uw) 3 @nkydroxyrd, Soflimethylphenyl)

%égﬁ%Qfeﬂ bRkt hi oet hyl oxy) phenyl) - 3- (4- hydr oxy- 3, 5-d
enyl ) prop-2-en-1- 30 one; 114

1—(44Aémﬂtlﬁbpﬁehﬂl)-3}(dl-hydroky&B-Bdm#mophéww*@ﬂ%h-ﬂ ~Gh;

R RuRToa e SR hyaRiees -t eron g-on-1-

&p- 2- en- 1- one;
1- (4- (Cycl ohexyl et hyl oxy) phenyl ) - 3- (4- hydr oxy- 3, 5-di ne
114t \etawighipp3, 6liethnylghenylphanyl)-3-(4-hydroxy-3,5-dimethylphenyl)prop-
% gg N%thylthlo 3, 5-di net hyl phenyl phenyl ) - 3- (4- hydr oxy
% 8 ffet hyl phenyl ) prop- 2-en-1-one;

1(4Mdtebl 5-aurﬁeﬂ|\ Iphenyl)-3-(4-hydroxy-3,5-dimethyiphenyl)prop-2-en-1-
[ ;(ret hyl phggr%l ) - Xphydygxy( 3, g di )r/ret hyl pher}{ypl ) prycg?)- -
@Re1- one; 10 1- (4 (Cycl ohexyl et hyl oxy) -3, 5-d i

WE@E’:&«:!BHEQ%E I’sy%%g 325!’ g!ﬁ%%gﬁwg;eﬁyl)-&m-hyd roxy-3,5-
dmgth{/Iﬁyehyibmmpl-Z-bndebhql oxy) phenyl) - 3- (4- hydr oxy 3, 5-
by Be R BxyrReavl g Sty brensfop-2-en-
N-onk; - ONe;
1-(2,4,5-Trimethylphenyl)-3-(4-hydroxy-3,5-dimethylphenyl)prop-2-en-1-one;
1-(4-(Cyclohexylthioethyloxy)-3,5-dimethylphenyl)-3-(4-hydroxy-3,5-
dimethylphenyl)prop-2-en-1-one;
1-(4-Methylthiophenyl)-3-(4-hydroxy-3-flucrophenyl)prop-2-en-1-one;
1-(2,3,4,5,6-Pentamethylphenyl)-3-(4-hydroxy-3,5-dimethylphenyl)prop-2-en-1-
one;

1-(4-Phenoxyphenyl)-3-(4-hydroxy-3,5-dimethylphenyl)prop-2-en-1-one;
1-(4-Methoxy-3-fluorophenyl)-3-(4-hydroxy-3,5-dimethylphenyl)prop-2-en-1-one;
1-(4-Methoxy-3-methylphenyl)-3-(4-hydroxy-3,5-dimethyiphenyl)prop-2-en-1-one;
1-(4-Hexylthio-3,5-dimethylphenyl)-3-(4-hydroxy-3,5-dimethylphenyl)prop-2-en-1-
one;

1-(2,5-Dimethoxyphenyl)-3-(4-hydroxy-3,5-dimethylphenyl)prop-2-en-1-one;
1-(4-Bromophenyl)-3-(4-hydroxy-3,5-difluorophenyl)prop-2-en-1-one;
1-(4-Methoxy-3-trifluoromethylphenyl)-3-(4-hydroxy-3,5-dimethylphenyl)prop-2-en-
1-one.

16. Compounds according to any one of claims 1 to 13, as medicaments.

17. Pharmaceutical or cosmetic composition comprising, in a pharmaceutically
acceptable support, at least one compound represented by general formula (l)
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1- (4- (Cycl ohexyl t hi oet hyl oxy) - 3, 5-di net hyl phenyl ) -3-(4

- hydr oxy- 3, 5- di net hyl phenyl ) pnnép- 2- en- 1- one;

- (4- Met hyl t hi ophenyl ) - 3- (4- hydr oxy- 3-f|

uor ophenyl ) prop-2-en-1-one; 1-(2,3,4,5, 6-Pent anet hyl
phenyl) - 3- (4- hydroxy-3, 5-di net hyl phenyl) prop-2-en-1-

suech ag@lefined in any one of claims 1 to 13, optionally in association with another

i‘b r§p§ﬂt‘i"‘c2%¢(f§?%8¥n?euc akihvd Xgér?txy 3, 5-di met hyl phenyl ) pr

1- (4- Met hoxy- 3-fl uorophenyl) - 3- (4- hydr oxy- 3, 5-d
|nethylphenyl)prop 2-en- 1-one;

18¢ Phasmaseitical iast saamgtionGompasitian rﬁr@péddpg dozlaindihintended for
%?ﬁ#al}trﬂﬁgﬁyf)c%gd % 4é_’s‘hl)%/rldarr &lsééség??)lsthﬁlo%n%aé Bathologies associated

iwitht hsMnmmngl Por aali:tes - bbesity,, Rpertension, inflammatory diseases,
Di wet henyl| droxy: 3, 5-di met hyl phen
ppé,rpapl@glg@]l g%%es y(p)sorlass Q/toplcx dermatltlls acrie, petc}/ asthma,

%ﬁd&fﬁ’%_ﬁ& 8! axidative SYELLOYY fob thetirb AMMRRTEAREinG i?Beneral, in

bagticulantskoxageingri f | uor omet hyl phenyl ) - 3- (4- hydroxy-3,5
- di net hyl phenyl ) prop-2-en- 1-one. 30 16. Conpounds
according to any one of clains 1 to 13, as

medi canments. 17. Pharnmaceutical or cosnetic
conmposition conprising, in a pharmaceutically
accept abl e support, at |east one conpound represented
by general formula (1) 115 such as defined in any one
of clains 1 to 13, optionally in association. with
anot her therapeutic and/or cosnetic active agent. 18.
Phar maceuti cal or cosnetic conposition according to
claim17, intended for 5 the treatnent of

cardi ovascul ar di seases, dyslipidem as, pathol ogies
associated with syndronme X, diabetes, obesity,
hypertensi on, inflammtory di seases, dermatol ogica

di seases (psoriasis, atopic dermatitis, acne, etc.),
asthma, disorders related to oxidative stress or for
the treatnment of ageing in general, in particular
ski n agei ng.



