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PREPARATI ON AND USES THEREOF 5 The i nventi on concerns
novel substituted 1, 3-di phenyl prop-2-en-1-one
derivatives, pharmaceutical cofrpositions conprising
same, their therapeutic uses, in particular for
treating cerebral ischema. The invention also
concerns a nethod for preparing said derivatives I n
France, cerebrovascul ar di sease 00_new cases

“annuaPUBSTIFUTRD 1]_?00!%&!3«\41@4%@&92 EAGTONE DERMATMES,

and the | eadi ng prEBARAIONSARD USES THERREGS -

I schem ¢ and henorrhagi c stroke respectively account

for 80 %and 20 % of all cerebrovascul ar acci dents.

I schemc stroke is an inportant therapeutic issue that

must be addressed in order to reduce the norbidity and

nor t dlhiet yineéntiore reainceres bl shixlﬁmmted Hc@gtﬁﬁmym?—2—en-1 -one
een.made, not on in treatjng the acute 15 ase o .

SRR D3l CamBRaIans FOBRHENG sarme, Thed BegaReutic uses,

ih PPl fok Qre'éﬁﬁ@ dé?ebrm Rehkhad. TRe m\/éﬁpbh félsfcﬁébﬁébrﬁg% method

managenent of riSk factors are essential in the

for peepasing seid delieatiyeshol ogy. Drug- based treatnents of

cerebral ischem a are based on different strategies.

A fidstFrancet eenebcovgsculae sdipeasee (1501000 v cages err;rmaliy) is the

Bl SEAGRO L% < 2S5 RS R 2950 PUCYEDHIRY n aduts.
|§¢HRicesnd ﬁbh@}ha‘gucbétrbk@tré%bctﬁbﬁ/ Acdahni i850 *% s and FO % of all

preventlon of nbosis, In artlcu ar wt

rﬁregz'?"%gg@ﬁ%’*g%@tz ln p@iezcggd ré@rat ¥ gﬁ{!,d A a% mortality of

carélrovasaular disbasg- Wb?i&@ﬂfﬁqb@é‘rﬁﬁﬁadel—mm Wﬁe@tuﬁgkhe.acute
2001) . . The pat hophysi o of cerebral ischem a can

dhese i ichontiaryll Bishin: Preventingssame &t ipdhenefere, impertant to keep in
rhi BT e idertR B0 R BB AR YT\ e MIE" Esddifal in the
neurons are necro I zed gL act Therve Tissud

trdatment ef this pathphigyophy3| ol ogi cal cascade whi ch | eads

over the course of a few days to neuronal 30 death, if

r epeiDrugibzisedo@ahPentdC W cefebrhl NesHEMOtREt bABedSon different

insufficient. The first
strategies. A first strategy comprises preventing the occurrence of cerebral

ischemic - accidents through prevention of risk factors (hypertension,
hypercholesterolemia, diabetes, atrial fibrillation, etc.) or through prevention of
thrombosis, in particular with the help of antiplatelet drugs or anticoagulants
(Gorelick 2002) {Adams 2002).

A second strategy comprises treating the acute phase of ischemia, so as to
attenuate its long-term consequences (Lutsep and Clark 2001).

The pathophysiology of cerebral ischemia can be described as follows : the
ischemic penumbra, an intermediate zone between the ischemic focus where the
neurons are necrotized and the intact nerve tissue, is the site of a
pathophysiological cascade which leads over the course of a few days o neuronal
death, if reperfusion does not occur or if neuroprotection is insufficient. The first
event, which takes place in the first few hours, is a massive release of glutamate

which leads to neuron depolarization and cerebral oedema. Calcium influx into the
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event, which takes place in the first few hours, is a
massi ve rel ease of glutamate which |eads to neuron

depol ari zati on and cerebral o@dema. Cal ci um i nfl ux

into the 2 cell induces. mtochondrial damage | eading

to the release of free radicals and the induction of
enzynes that pronote degradation of neuronal

celbintiumes smitdzHaridnial danfdgexeaditgftodhe rretfiasel offres radicals and the

idlcliph 35Ehaar s T iyhfiols cAtRHEUER of AeuRHAl GFnbranes. Calolum

iR RSRSe FadiBaBSrodnetisH IrP@m‘?factl\%ﬂQ Qehain ﬂbn&%ﬁ%h%ctors such
proteins, polynuclear neutrophil Infiltration of

ab el Saidl caalivation Glldl@ﬁesainﬂamaltaty pmcassdaaucbrasﬂnductlon of

BRIES, utiSen pleins. Pebadtan hRufRa AR o dbe ischemic
fddt%d nherdgﬁbleaémﬂ@h N@moﬁra%rwﬁhé&snmrﬁhc fﬁxﬁjﬁ] ENOS synthase

he cél . Together, these processes result
tmﬁeﬂl mchowg@mﬁ typedli Mthese ngﬂamrr@i@hlsmbbessassﬁeadéo release

of Nk BFPlostar e Bl beeDlowdlly the Bl TGl 1ifRe Blnpapess resut

irdaphenbmendh ¥ lapopitis wﬁl@ﬁ@i@ﬁfr@&éﬁs@e lIéS?dﬂ@éT(B?magl tadecola et al.

tolerance. In fact, different procedures appli ed
br to experi ment ally induced brain ischem a
attenuate the severity of the latter. Various stinmuli
can Thegeacepizpihpropbiestic negrapratection ip based ontexperimental data

rk AL oS RO AP REGRL RS I 88EE. 7 EAY Hierert Bboedures
abpl@pﬂhdﬂ@@&p@nm&ntélﬁomdabed beilh m@mlatatt@hua@%)seventy of the

Said stimuli induce tol erance nechani sns whic

lafteri Wariousishimuliscan insyee; brgin iscbemia tob@aﬁﬁehmgqmltlonmg (brief
|s?l9{a%%i Et%geﬁ?ﬁ#ﬁ%lbﬁ%ﬁﬁﬂgﬂ% Qta%’tf%%e%g ﬁgﬁ"éi,lémﬂa fow dose

ofistddaldipdpotyspotharida(Batet; iDeptaicque aneﬁ)mm)e. The
observed lag tinme between the onset of early events

and Saidhstimali ireluweatoleraft® MedhaniBnd avhigtedctiveite BF § friggering
synt hesi s. Various t%pes of proteins have been shown

PEiostie BeChaisERs. o RPN fdaoeTing magharisshs havadeen identified

?Ré?ngaggg%bﬁ%mtﬁﬂg%fﬁéez%@%@f NO PAPEIdendent potassium

channels, adenosine. The observed lag time between the onset of early events

and ischemic tolerance stems from the need for protein synthesis. Various types of
proieins have been shown to induce ischemic tolerance : heat shock broteins,
antioxidant enzymes and anti-apoptotic proteins (Nandagopal, Dawson et al.
2001).

Thus there is a real need for compounds capable of preventing the
development of risk factors for cerebrovascular accidents such as atherosclerosis,
diabetes, obesity, and the like, capable of providing prophylactic neuroprotection
but also active neuroprotection in the acute phase of cerebral ischemia.

Fibrates are widely used in the treatment of hypertriglyceridemias. They
also have beneficial effects in hypercholesterolemia. Fibrates have a pleiotropic
mechanism of action. They activate a class of nuclear receptors (PPARS) involved

in coordinating the expression of proteins responsible for lipid transport or
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25 Thus there is a real need for conpounds capabl e of
preventing the devel opnent of risk factors for
cerebrovascul ar accidents sucly as atheroscl erosis,

di abetes, obesity, and the |ike, capable of providing

prophyl acti c neuroprotection but also active
neuroprotection in the acute phase of cerebra

mefabelisra. Thdpkictforic Ratire of the!fiBkté Mddhainisne af BBdn efems from

E pertr] I¥ erjdem as. They 30 al so have benefj ci al o
1B | ety ® rCRPp‘éRctﬁeqaég@% el factfibrates are gapable of nomalizing
O di i .
GOV s TS0 b P50l 12 eyl thoroscierosis,
e othely nalsondisplay ertfHirdtsnmatary propeeiess onethovessélewall and on

B T AL o "t 5 s o
110 FEARE 4L AR bR hoRERS cc D bbb 3b85tr famiy

Whenefativatedf by dihding evithhthebtdigaindp theeyt heterodimerize with Retinoid-X-
Igt her os

is. b h I'so displ .
SARAS2 SRS i, i o g Pl dlaton ospanee oFoments
(5PHE§§'I§«)9&E8 if Ehé%ambter%éﬁeﬁcétof%\r/gaeﬁgjy-)es TBRdR SEPPAR to

ﬁgé% & el ong to the hornone-acti nucl ear
Bpberebydndduses expressian of tha taugetgenen(firugha,iStaelsedtral. 2001).

THSEP AR 5 ARSI B 68 s OF bl alha T Ry exo 2

- dertaffedégree ¢RAER) sdé@:ﬁfﬁ‘it?fv’v&ﬂﬂtﬁehéxdérﬁﬂﬁﬁtcﬁrPPRREsﬂé @xphession of

target genes. Binding of PPAR to 10 PPRE there

whichy eppeassptodas ubiguibus. FePARogexprgssien (¢ padicalarly high in fiver and
Staels. et, al. 2001 The _PPARs. are distributed.in a .

iite %ﬁ?ﬁtﬂ@% Wearﬁhﬁge,asaf’?ﬁrﬁy@,ﬁ exBiessed aliin Tat tissue and

i . =Sl . )
St Tho SRl 0l B JEAR EheSlod e f¥hural pepvous system.
Cailsbeucthi aglidligudendidsiresexnd eastrauyies merd iparticiarly express the
high in liver and in the intestinal |unen whereas
R&gﬂyﬁué’t%“@é@éowﬂﬁ"ﬁwet al.- 1804).i ssue and 15 spl een.

The three subtypes (a, 0, y) are expressed in the

cent rThie tacget@enesyof RIPARS Cohlrel lipid And glucose metabolism. However,

[ .godendr es and .astrocyte e particularly . .
B oA pRuBO D Bye WP RSy RGP bRl chapther  biological
pt8&ehsesThe PRAREt ad@iaf6N ObyPAEF %88AAS! indueed ¥MEnges in the
gl ucose netabolism_ However,
transcriptional activity of genes which modulate the inflammatory process,
antioxidant enzymes, angiogenesis, cell proliferation and differentiation, apoptosis,
the activities of INOS, MMPases and TIMPs (Smith, Dipreta et al. 2001; Clark
2002). For example, activation of PPAR « and vy is responsible for cessation of
epidermal keratinocyte proliferation and promotes the differentiation thereof (Eliis,

Varani et al. 2000; Komuves, Hanley et al. 2000).

Free radicals play a role in a very wide range of pathologies inciuding
allergy, tumor initiation and promotion, cardiovascular diseases (atherosclerosis,
ischemia), genetic and metabolic disorders (diabetes), infectious and degenerative
diseases (Alzheimer's disease, Parkinson's disease, Prion, etc.) and in ophthalmic
disorders (Mates, Perez-Gomez et al. 1999).
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recent discoveries suggest that the PPARs participate
in other biological 20 processes. PPAR activation by
their ligands induces changes 4n the transcriptional
activity of genes which nodul ate the inflammtory
process, antioxidant enzynes, angiogenesis, cell
proliferation and differentiation, apoptosis, the

“act i VReadliyeofoxysies, sRFigse{ROR) Tanepsprodnted, doripgetnermal  cell

Bhgfonindy g0 cBibrisE 18} by KRIRAITIQHT. kb8l nion (02),

tq;drdgaempbrdgma(l-ﬂé@bc)md ritriel oxfide AON Saidl specis®bes véhﬁlablie and,
iffe nt| nthreof (Ellis, Varani et al. 200
s iber High cBgmiasl spaciiviosonstitute & dangents the bjolagical functions

‘ céf°+eﬁls' ”Tﬂeg‘?ﬁﬂud& ﬂ?ldr ?xlé}%ﬁldéftl abgﬂlapgh‘?ﬁ St Uri2Ymes and very

ergy, mor i ni
exiensive axidatian odlpseMleeadtdgeiood@gradaBmm thereef: hBrotegtion against

B Pasgadiion T, 8 G GréeseL i7 BRI tRgamishis; bagguse peroxidation
prodiicasedn cafss A, dathhQs. '?ﬁt‘}s )a é@%fjtﬂht bP#dlification of the

di sorders (Mates, Perez-Gonez et 999 4 Reactlve

esiijiifivne petween theosyodaictiomy progessing mndr@nmmatmm of sadical species

1 REbE i BEIREs Ban o R Biatch it R sitlangs that are

duléteriousto tee ¢MArorgan@nepeci es are very labile and,
due to their high chem cal reactivity, constitute a

REBYafe ttobbssdd P UnC ahtibiinsht %?I Stetn Thaf Vontpriskde¥n enzymatic

i nduce |'i pid peroxidation, oxid on of certain
camponent and a sey-enaymatie icomponienht The evkzymatic system is composed

4rech F%g?'%x'“%%t‘"?f@%“ g% i teliBhind RrBElarRlled 05 01

DA AR de B BHP e S ysThRsUPPIodY BIGH topgonverting

eqw lit e i péi‘bﬂ@é\’\'e?ﬁetﬁ@roﬂfd@d”ﬂurﬁnrs Qét@@leﬁﬁd)r'i‘gayaﬁﬁother enzyme
elimnation of radical species 10 by natural

ant i Gysteint davénlevels| 640800 anee coptindusiynproduoced by aerobic

or ganaretebE TAESS, PERsER 81 D ke, fel Tontfibady upans. each

t hat mtainingﬁu,aﬂnﬁﬁéym&t ir NF afTofgdtbr.aMhedthree forms of human
non- enzymat |§ nponent. The enzymatic system.is
conp é are distributed as follows : a cytosolic Cu-Zn SOD, a mitochondrial

Mn-SO and an extracellular SOD.

- Catalase is very efficient at converting hydrogen peroxide (H202) to water
and O Hydrogen peroxide is enzymatically catabolized in aerobic
organisms. Catalase also catalyzes the reduction of a variety of
hydroperoxides (ROOH).

- Glutathione peroxidase uses selenium as cofactor and catalyzes the
reduction of hydroperoxides (ROOH and H,0:) by using glutathione, and
thereby protects cells against oxidative damage.

Non-enzymatic antioxidant defenses comprise molecuies which are
synthesized or supplied in the diet. |
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of several enzynmes which have the follow ng

characteristics : 15 - Superoxide di snutase (SQOD)

destroys the superoxide radicd&d by converting it to
peroxi de. The peroxide in turn is acted upon by

anot her enzyme system Low |levels of SOD are

conti nuously produced by aerobic respiration. Three

cl asfdiogidaBODMelgeulbs emre dnesdntedni wiffienenhs celbacbmpariments.

P BcRidI e HimES farsamitie sfiirkits A2er RSk AN ARS pregntial to cel
ife.2 CPROSWré&' nigst Zmpmntatmebowoaméﬁaant%ﬁ@ms are the

an extracellular SOD. - Catalase is very efficient at

cappieapidsnyitamin © fad ieminikiGilgureSherk Maltamed eiral. 2@01)

cer o v B o) B3Pk SRLPHRLY bl scheria anc

isertisaltantnefiécts, tay identars hadle dyvbloped mwéﬁﬁommﬁls capable of
A ut af hi gne per.oxi dase uses_sel eni um as cof actor and

RfﬁY%ﬂtV"ﬂeg‘et ﬁsveleera\%\t b Ahefriskykactqse ideschled qadisr and capable of
Ceftﬁg 2 | ogﬂlléétrﬁd?bﬁ ge%ﬁgd ﬁg\ﬂﬁf eaéft |@['IéH S Providing active
reniro protexdion cﬂgingrthesacutmphawohwrebrdiw:hm:ah are 30

t d th t dant
ol ediee EarESrs, Baleaise, hawibBat the eorbanis Asrewing to the
n%rﬁiéhf EEREUNERG Y IIBY #F“’AR%%&& %ht@gﬂﬁﬁﬁaﬁﬂ erﬁntz»lnflammatc»ry

radicals and aré essential to cel

properticapand.afds syghs said anmmndanhavmrmbumrtante theeapeutlc or
i i t.an nd vitamn E (G | gun-Sherki,

#}S{)%@%ﬁ&gpﬁéléﬁ?ﬁeb%%gh%rv& d the phenonenon of

apoptosi s induced by cerebral ischema and its

resul_tant effects, the inventors have devel oped nove
conpdiedaveninmituisggoncerrs, avel rybskititerd Je3- srnmﬁvlpmp-Z-en-1 -one
£ I
Al R ALeL 1S EERERBR) STt SRt By hersgeut uses
i padicotarfoptrediing cerebraléschagninopr ot ecti on during the
acute phase of cerebral ischem a.

The present invention is therefore directed at providing novel substituted
1,3-diphenylprop-2-en-1-one derivatives having an improved formula and a
satisfactory therapéutic efficacy.

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

in which :
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10 The inventors have al so shown that the conpounds
according to the invention concurrently display PPAR
activator, antioxidant and antg -inflammatory -
properties and, as such, said conpounds have an

i nportant therapeutic or prophylactic potential in
cerebral ischem a. 15 The invention thus concerns
Xlorepresarits tal halbgen br 3 R pPgwiup ¢ ® grolipeorrespirling to the following
derivative phar maceuti cal conpositions containi ng
farmpia Wﬁél“%i herapeutic uses, in particular for
treating cerebral ischem a. The present invention is
therefore directed at providing novel substituted 20

XP, epiepérisyd (halggeh aton -ane thienitrosbi gresiphaw anigydroxy group or an
CFBOSSIR ST Ao SR ShloA GBS o groue or an
amwhndlgr%w SanBl§ACdrBoRthid 555.@{3 X288n s keprédrfi%n oxygen or

substituted 1, 3-di phenyl’prop- -1-one derivatives
sulfpr atosmbeunddy dashen Bzof(thp mrepene chaik, so ashtoclorm % dxtivative of

g RS s e Byt (Rl orion s Uiy in gormuta ) by
thedotseihe),a hal ogen atomor a thionitroso group or a

hydroxy group or an 5 unsubstituted al kyl oxy group or
an al kyl car bonyl oxy group or a thiol group or an

o] 5 568 86,00 SRR R ol ot -

@®RBon 3 of the propene chain, so as to forma
derivative of the type 2-phenyl-4H 1-benzopyran-4-one
(this option is depicted in fornula (1) by the dotted

X4 éRtsXd hBRIGBREBE 5 dhioRRrddhO re
co??%rggongi ng to'the fiﬂ I ol\?\nﬁﬁrg F’ogﬁr}u aofi‘@ &L{J%?Up or a group
correspending to the following formula : -G4-R4,

X5 represents a -R5 group or a group corresponding to the following formula : -
G5-R5,

X6 is an oxygen atom or a nitrogen atom, in the case where X6 is a nitrogen atom,
it carries a hydrogen atom or a hydroxy group or an alkyloxy group,

R1, R3, R4, R5, which are the same or different, represent a hydrogen atom or an
alky! group substituted or not by at least one substituent which is part of group 1 or
group 2 defined hereinbelow,

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

with at least one of the groups X1, X3, X4 or X5 corresponding to the formula
-G-R, and
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X4 represents a hal ogen or a thionitroso group or a
-R4 group or a group 15 corresponding to the
following formula : -G4-R4, Xp represents a -R5 group
or a group corresponding to the following fornmula : -
&b-R5, 20 X6 is an oxygen atomor a nitrogen atom in
the case where X6 is a nitrogen atom it carries a

whhchtdgmt ca'te)of thie groupsr Bty R3; R4dpoo RSapreskeki Inothe fproupf an alkyl

R5,, which are t sanme or dif
oot BG4 1RG4 B FuaneEt ot SEURy 1 g QupAid dlkyl group being
dﬁé&ﬁﬁ/‘ bél&’ﬁd?% Yhe Y BY bin g 8386ciQRa Withsd | G %bélréjmg to the
art of group or group 2 defined herei nbel ow,
fOtBIlu aBGRA, G5, which are the sane or different,
represent an oxygen or sulfur atom 30 with at |east
one of the groups X1, X3, X4 or X5 corresponding to

thehsubstitiamhia froﬁ?r onﬁ:ﬂd drevcéleciid Iredsd gro6p Wonkideing of carboxy
groups Rl R5 present in the fTormof an

gmups|having the fﬂimulfg £ OPEssranberRrbamey iorerns haviegrthe formula :
ol 1 or 2, said alkyl group being directly bound

to e7r|ng or being associated with a group G
accordlngtothe formula -GR 5 the substituents from

TR e R T I A——y
(-88; H's%ﬁéﬁﬁd#‘?iﬂd&% ﬂd%hdz MeTdhdufa : -S@N{?ﬁ ;helo

the stltuents om group 2 are selecte
group conS|st| ng of sulfonic acid (-SOG8H) and

tl{powgwﬁw%uﬁﬁ t@%vs;nﬂe gfggﬁgt 5?pr&sp$&|% %ydrogen atom or

ah %[kryﬁ RItip ﬁ&s%l?)édb%ﬁfédﬂﬁ;ﬂﬁt lehst Grie gidup ofyeen or 2,

pOSSi Iy substituted by at | east one group of type 1
or 2, 15

the optical and geometrical isomers, racemates, tautomers, salts, hydrates and
mixtures thereof,

with the exception of compounds represented by formula (1) in which :
- X4, X, X3 and X5 each represent a hydrogen atom, Xg represents an oxygen
atom and X, represents a group corresponding to the formula —O-CRgRg-COOR g,

- where Rz and Rg, which are the same or different, represent a C1 to C2 alkyl

group (comprising one or two carbon atoms), and R4 represents a hydrogen atom

or a C1 to C7 alkyl group (comprising one to seven carbon atoms),

.= X2, X3 and X5 each represent a hydrogen atom, X4 represents a halogen atom or

a R1 or -G1R1 group, where R1 represents an unsubstituted C1 to C2 alkyl group
and G1 represents an oxygen atom, Xg represents an oxygen atom and X
represents a group corresponding to the formula —~O-CR11R12-COOR g, where Rq4
and Ri2, which are the same or different, represent a hydrogen atom or a C1 to C2
alkyl group, and R4 represents a hydrogen atom or a C1 to C7 alkyl group, and

- X2 represents a hydrogen atom and X represents -G1R1 where G1 represents
an oxygen atom and R1 represents CH2COOH.
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the optical and geonetrical isoners, racemates,

tautoners, salts, hydrates and m xtures thereof, wth

t he exception of conpounds regyesented by fornula (1)
inwhich : 20 - X1, X2, X3 and X5 each represent a

hydrogen atom X6 represents an oxygen atom and X4
represents a group corresponding to the fornul a

- O CRBBO-i0smibd, alsbeeactihpasdefOthavpodragse dheaheadmpounds

' ) | . C2 al kyl )
r%éf&%%ﬁfe?i%%%w@fﬁlf@ﬁ@h Sﬁgéﬁ{ir%em%%qat!onéﬁ@ %@3&, are converted to
c?c othas! ?eﬁre'%léﬂ{é&g ol o@aaﬁdr/rél;), lﬁ%&é’ddﬁ;@f gézglb%mpounds

nprising one to seven car
repressbieddon foreqil® ¢l¢ mhich Hisglaygsimilat therap@uticactbdtyrto scompounds

hal ogen at om or RlL or -Gl Rl group, where R1
r‘?@ﬁ?é@@ﬁ’?‘y{ﬂnﬁw}%abstitut ed Cl1 to C al kyl group and
Q@ represents an oxygen atom X6 represents an oxygen

atom and X4 represents a group corresponding to the
f or mihg InyerdionRedsocdERl as vitserebjeat]l a spharReReutitdlclgomposition

iffer t hyd t
Bfiorst. 78R Masacelicg, abEARRRR uShd oL Bkt B compound
rixyesegied by dornalila Y1) BudtpaSdetined! haremidbovaNPossiB® in association
represents a hédrogen atom and X1 represents -Gl

nothgr agliyedberapeutia @gertigen at om and RL represents
CH20OOH. 8 The invention al so enconpasses the prodrugs
of the conmpounds represented by fornula (1) which,
af t eThadnventiir also @onterns thehjsecdf, atdeastane/esmpdund represented
conpounds  represented by fornmula (I nd/or . .
beraie: 405 FRpSiL PhatRSetHtial tombpsiten, fary treating
ceRiLBvalcirapatholBdyd 'subh easR@ribral &dhierihYort Berebral hemorrhagic
conmpounds 5 représented by fornula (1). The 1 nvention
siPk® has as its object a pharmaceutical conposition
conprising, in a pharmaceutically acceptabl e support,
at | east one conmpound represented by forrmula (1) such

as d&henadeftsrefinabongs aR0ES objact ianmasef far preParid compounds
W th anot her active therapeutic agent. The invention
repregenteddas ipsmbie(llise of at | east one conpound

represent ed

In the scope of the invention, the derivatives represented by formula (1)
such as defined hereinabove can adopt a cis or trans conformation.

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

Advantageously, one or two of the groups X3, X4 and X5 represent a
hydrogen atom and X1 is an unsubstituted atkyl group. Compounds with formula
(1) which meet this definition constitute compounds of general family (Itl).

Advantageously, one or two of the groups X3, X4 and X5 represent a
hydrogen atom and X2 is a thionitroso group or an alkylcarbonyloxy group or a
thiol group or an alkylthio group or an alkylcarbonylthio group, X2 can also
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by formula (1) for preparing a pharnmaceutica
conposition for treating a cerebrovascul ar pat hol ogy,
such as cerebral ischema or qerebral henorrhagic 15
stroke. The invention finally has as its object a

met hod for preparing conpounds represented by formula
(1). 20 In the scope of the invention, the derivatives

reprasestan edydon dosotilicatoh) bosnd ko earboef3 obthe propene chain, so as

ol ohdhe type drp hér[xﬂh{a@? QR iaer-286 (this option is
de?i&téé @r'i‘tférn%.llﬁy(@)f By Yotted! m{@s Aas Witth fcfrﬁﬁﬂ&”(ﬂ which meet

neet thi's def|n|t| constitute
tb@rﬁﬁﬁﬂl’(@@ Qﬂhsymﬁelcampfoamds;of@enpralm&h(ié@eousI y, one
or two of the groups X3, X4 and X5 represent a
hydrogen atom and X1 is an unsubstituted al kyl group.

Conp@dveatagebishorond ar tivd) oﬂhh@fgrfm?é p &l X4d@fﬁ% X8 irefresent a

constltute conpounds of general fam (1171)

hxduaganaglesuang at derstome O\i)th@fgfpﬂgs FFlouiss X430r Xa istfee BR form in
WIS PR sﬁlfu{‘éﬂ{n? ge 9 ﬁ%ﬂh@gqﬂlﬁgfdr%u?a (! tvﬂﬁélf H@e‘i this definition

group or an group or a

oonshtutab@ylbbhn@s of gem)emt faaiha{\y| car bonyl t hi o gr ouD,
X2 can al so 9 represent an oxygen or sul fur atom bound
to carbon 3 of the propene chain, so as to forma

deri h oRYr
L1, SEENRRbuh Sy 9Bt diblobo oRY gy 49 epresent o

hydragsn ateonpiod atikeast ohe ob thmgmupls)XMﬂ(& X4ereX5 is thes—G-R form in
ut e c ener

it © 12,80 SEHE0 Lo =i BB 0 Sk oRHE S oy a,gubstitutent
fromd gfSup ¢ n aEch R6 témﬂf ageydragem A6, aCo'nﬁﬁﬁInd@r\ﬁltﬁfformula (N
t he groups X1, X3, or X5isthe GRformin which

whichymagt this d&flﬁﬁlpn@@mgbm somipounds pfrgeaera family Q).

neet this definition constitute conpounds of general
famly (V). 10
Advantageously, one or two of the groups X3, X4 and X5 represent a

hydrogen atom and at least one of the groups X1, X3, X4 or X5 is the GR form in
which G is an oxygen atom and R is an alkyl group substituted by a sulfonamide
such as defined hereinabove. Compounds with formula (I) which meet this
definition constitute compounds of general family (V1I).

Advantageously, X4 is a thionitroso group or a —R4 group or a group
corresponding to the formula —-G4-R4. Derivatives with formula (1) in which X4
meets this definition constitute derivatives represented by general formula (VIII) in
which G4 and R4 are such as defined hereinabove.

Advantageously, X2 is a thionitroso group or a hydroxy group or an alkyloxy
group or a thiol group or an alkyithio group. Derivatives with formula (I) in which X2
meets this definition constitute derivatives represented by general formula (I1X).

Other advantageous derivatives represented by formula (I) of the invention
have a general formula (X) such that X4 is a thionitroso group or a —R4 group or a
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Advant ageously, one or two of the groups X3, X4 and X5
represent a hydrogen atom and at | east one of the

groups X1, X3, X4 or X5 is thepg-GRformin which G

is an oxygen atomand R is an al kyl group substituted

by a substitutent fromgroup | in which R6 is not a

hydr ogen atom Conpounds with fornmula (1) 15 which

gnaep danfespdadlingi ta the formatla G4 Roapd KRits af thimviessd group or a

Vi) . Adv eousl y, e or two of the. g
* Doty sesah ARASIGrow i FRIrouP i A kNP GGk, G4 and

FQJIJ%eFPf dUth 2 QRvedPerelibbod. Or X5 is the GRformin

GIS an oxygen atomand Ris an al kyl group -
substltut ed by a sul fonam de 20 such as defined

Ui < ORBF EfivereotA SRrithivbe Sribshied by \guRBia o the invention
Heid hygdndrh) forAtlIa TXAO0SasHS |tb{at X4 teprésdris CH‘L-RWO?Fbup or a group

group or a -R4 gfrou or_a_group correspondin
qasfasppading4orthe gﬁnulaa-ﬁwé wn&thi deing an @lkyl |gmumsuhstltuted by

S 44500086 i A58 o G0 IRT A1 108, 8 LR g croue
lﬁflngasechasideﬂaedd!feremdbdjw_el nabove. Advant ageously, X2

IS a thionitroso group or a hydroxy group or an
al kyl oxy group or a thiol group or an alkylthio

gr OUlMoree gré‘fé?ém S aMditter’ 8b ,Bélltﬁ%i( gﬁe |ﬂv§m&{‘ dcaths derivatives

meets thi tion const eriva
reprasentad by foymglar{@desudhoasndeacribed he@imedrove, characterized in that

vant s derivatives represented by fornula (1) of
)?’ﬂ @gﬁﬂjgﬁj Uhave a general formula (X) such that X4

i's a thionitroso group or a -R4 group or a 10 group
corresponding to the formula -G4-R4 and X2 is a
t hi orffanoRere Pseferahly.canather ekigchebine mweahoramm:my derivatives

pRERrRE By QiR R € ReRhiiod BoRuMRB, cRard?ibrized in that

Xitlisoan t@ gaRLIgralRy inwehich €51 isedt egrydnestoly, formula (1) of
the invention have a general fornmula (Xl) such that
X1 represents a -Rl group or a group corresponding to

t he f - Vs . .
subst ! egvgﬁ%g&uﬁ\gg thp tlj%’ns? '%\?Eé setited bS’afP{ ,ﬂg&@r 9l iheyinvention
have Slgenedak fcarnmlaJe{XlI) sanh thabXigrepresdnts a —R1 group or a group
corresponding to the formula -G1-R1, with R1 being an alkyl group substituted by
a substituent which is part of group 2 and G1 and the substituent from group 2

being such as defined hereinabove.

Other advantageous derivatives represented by formula (1) of the invention
have a general formula (XIll) such that X3 represents a ~R3 group or a group
corresponding to the formula -G3-R3, with R3 being an alkyl group substituted by
a substituent which is part of group 1 and G3 and the substituent from group 1
being such as defined hereinabove.

Other advantageous derivatives represented by formula (1) of the invention -
have a general formula (XIV) such that X3 represents a —~R3 group or a group

- corresponding to the formula -G3-R3, with R3 being an alky! group substituted by
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bei ng such as defined herei nabove. 10 More preferably,
anot her object of the invention concerns derivatives
represented by fornmula (XI) stith as descri bed

her ei nabove, characterized in that Xl is a -Gl-Rl
group. 15 Even nore preferably, another object of the
i nvention concerns derivatives represented by fornul a

q substiuent whichdsrarbell greure2namd 3 apHathecsubstitusnt ifrom group 2

QP i n whi ch Gl i s an oxygen
t}enﬁ#ucélﬁé*é?eﬁ avant age&as derivatives represented by
formula (I) of the invention 20 have a general

for XII such that, X1 represents a -
grom&sﬁ AdvaRiagrays ﬂS"Yﬁé’eﬁdﬁﬁtﬁsﬁm‘%ﬁbMOfwlﬁr{l)mf the invention

[ 2% @eﬁ'ﬁdro %Kggzggégntbgg&ag%?rte Egﬁfégétsﬁ t enL{p or a group

correspgnding ta theémmmla Y -Bel, ahdthi Iﬁéd)elimg an rﬁikyb\geoup%ubstituted by

A PRV o of GEHD 1 G rk AP o AUBsClenyffom roup 1

Ws&dﬁésﬁ%ﬂﬁ@@h@?@ﬁéﬁo@. R3 group or a group
corresponding to the formula -G3-R3, with R3 being an

al kyl group substituted by a substituent which is

part g&’é{ggﬁ%ﬁrg}g? %p%ﬁbej ﬁ@egf n(ibﬂ?t it ue r{ng%rﬁ]cgr[n%u%erivatives

repheeahwelwﬂ)rdﬂna VAV) ¥ach BS meaﬁbécﬁﬁem{némv@ kRafdciered in that

the inyention have a general forrmula (XV) such t hat

Ais pBaRAGEOUP-- R3 group or a group corresponding to

the formula -G3-R3, with R3 being an al kyl group

substituted by 11 a substituent which is part of group

2 anéved rmork preferalihs tartotieert olﬁjedmfgﬁheupvénhd]ebmg:ems lerivatives

oS Ehlan B U RSY Sugh 58 Slosorissd howinaanye. shaiienzed in that
YIERY ab4iry @%@p Mmﬁ@b isl A bxyer Sﬂnesent s a -R4

group or a group

Even more preferably, another object of the invention concerns derivatives
represented by formula (XV) such as described hereinabove, characterized in that

X4 is a —G4-R4 group in which G4 is an oxygen atom, and X3 or X5 respectively

represent R3 or G3R3, on the one hand, and R5 or G5R5, on the other hand, with
R3 or RS being alky! groups carrying a substitutent from group 1, said substituent

from group 1 being such as defined hereinabove.

Other advantageous derivatives represented by formula () of the invention
have a general formula (XVI) such that X4 represents a -R4 group or a group
corresponding to the formula -G4-R4 with R4 being an alkyl group substituted by a
substituent which is part of group 2 and G4 the substituent from group 2 being
such as defined hereinabove.

Other advantageous derivatives represented by formula (1) of the invention
have a general formuia (XVII) such that X1 represents a halogen.
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corresponding to the formula -G4-R4, with R4 being an

al kyl group substituted by a substituent which is

part of group | and 4 and thg substituent from group

| being such as defined herei nabove. 10 More

preferably, another object of the invention concerns
derivatives represented by fornula (XV) such as

des cﬂth@dadhtamagmmsv@erlvaltu&eatrémésmtéd oy fdretula X of sha invention

e ardarnel MU LS thah of ) Edre ety dorR € By R1 being
af { Ryl é%ﬂ%ﬁﬁgr‘snﬁﬁpﬂﬁé@ br PRt b??{j%f{%t}ﬂ'}éesubstlt%nt Wwhich is part

aracteri X4 1s a -
omrqup ‘hor groupe? defioed hexeimalee preferably, anot her
obj ect of the invention concerns derivatives
represented by fornmula (XV) such as descri bed

her emm@am% AR @srivitides Repreabnitd B%fdrmlﬁa (Q%f@‘le invention

group in which I S_an oxy gen atom and X3 or _
haté% @Qene@l yormulgr @d¥hsues that ZIRspresentad offd Rlagmup with R1

i(gll(g"né'g;eéz;llI & Qﬁ%, I g%l@ar r } i H‘Ség %2 rﬁ%& P Wa& Ebear#% P? oshﬂggF%’ﬁ 5' twhich is

pért ofayr@u;subfrtgrbwatdef‘heamegemabo\le being such as
defi ned herei nabove. 25 O her advant ageous derivatives
represented by fornmula (1) of the invention have a

geneppherd é’d\FHHtﬁé | derildiled W%r&én{eﬁ%fﬁcﬁ%ﬁa Q) 851{4'323 invention

group or a gro correspondi ng to
have b gehdral fognaia @OQyEuchribalpX$ ubplteseutswl Byl group with R1 being a

C}ﬁBS({:H %EW[ %?ﬁh‘ﬁ’:s u@acito[,ﬁh@ Eegﬁt gae 366§tnggnt which is part of
gfstipA aaeﬁmg) 2 IfiRbA RerafSseageous derivati ves

represented by fornula (1) of the invention have a
general formula (XVIl) such that X1 represents a

g;" T %&@Q@écﬁ%&ﬂr@gﬁg HEpAREhA by goe(ﬂ'@ﬁiﬁﬁ%‘?%e tnvention

hé% wbenéﬁél’lfb#n‘nulaéob(ll Bath Xhat X epeasents a RG1R10 gﬂ)up with R1
bei al kyl group substituted

bﬁ@g ko cgggu% g@@g@bﬁtﬁ@@gtor\,ﬂgtd}y aidegstrane substttuent which
is part of group 1 or group 2 defined hereinabove.

Other advantageous derivatives represented by formula (i) of the invention
have a general formula (XXI1} such that X6 represents an oxygen atom.

Another object of the invention concerns derivatives represented by formula
() such as defined hereinabove, characterized in that X4 is a ~G4-R4 group, R4 is

‘such as defined hereinabove and X3 or X5 respectively represent R3 or G3R3, on

the one hand, and R5 or G5R5, on the other hand, with R3 or R5 being an alkyl
group carrying a substitutent from group 1, said substituent from group 1 being
such as defined hereinabove.

Another object of the invention concerns derivatives represented by formula
(1) in which X1, X3, X4 or X5 represent OC(CH3)2COORS6 with R6 being such as
defined hereinabove.
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of group 1 or group 2 defined herei nabove. 5 O her
advant ageous derivatives represented by fornula (1) of
the invention have a general{Fornula (Xl X) such that
X1 represents a -Gl R1 group with RL being a C1 to C3

~al kyl group substituted or not by at |east one

substituent which is part of group 1 or group 2
defi ned herei nabove. 10 O her advant ageous deri vatives

ConeRBpthes ohides of 1ok iniattidn Rapcaths HBvaLiR rePHSSaRSd by formula
(195PWhicH X, K3, Rai g1oxs reﬁ@sbﬁt ?@gc Z OB Rith R6 being such as

Substituted or not by at |eas ubstituent which
defingrhhereinabayeoup | or group 2 defined herei nabove. 15
O her advant ageous derivatives represented by fornul a
(I') of the invention have a general fornmula (XXl)

SUChAbB@i:Iw? toe e SEREAtIGH,- e Rlerdr ki tdés@hatégelélgsaturated
ato al kyl group substituted or not | east

hydrecathes fungtion, Imaéhbra@hgdrqr cyeligy Wtﬂﬁgql&i@g §f Bi@b paving more

PHYShRE, 5™, 1524 Prarerielt 10 R GRS bl ek, ot
papysr Bopfapyiubaty, XPﬁ)b)JtthtﬁéTt-bbBﬁ péntyk pnespertityl, a'ﬁ-hexyl Groups
cEAF P8 4325 S br S 4 i B S aoms

SO0 N30 ) i ket e

or X5 respectlvely represent R3 or G3R3, on the one
hand he o.‘ er hand

o nIn&ean ARt BB 19 B Btst, 80P iani or theh promatic ring

tHIbGeIR alsulfeprbfbraubst i tuent fromgroup 1 being such as
defi ned herei nabove. 30 Anot her object of the

i nvention concerns derivatives represented by fornul a
The term halogen represents a chlorine atom or a bromine atom or an

iodine atom or a fluorine atom.

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

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

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

1-[2-hydroxy-4-chlorophenyl]-3-[4-carboxydimethylmethyloxyphenyl]prop-2-en-1-
one and 1-[2-hydroxy-4-chlorophenyl]-3-[4-iscpropyloxycarbonyl
dimethylmethyloxyphenyllprop-2-en-1-one :




(1) inwhich XI, X3, X4 or X5 represent OC(CH3)2000R6
with R6 being such as defined herei nabove. 13 Anot her
obj ect of the invention conceffis derivatives
represented by formula (1) in which X1, X3, X4 or X5
represent SC(CH3)2000R6 with R6 being such as defined
her ei nabove. 5 According to the invention, the term
"al kyl " designates a saturated hydragrarbon function,

| inear, branched or cyclic, hal ogenat®ed or not, having
nore particularly from1l to 24 ‘

carbon atons such as nethyl, ,  propyl,

i sopropyl, butyl, ¢soby{y®H P - but yl, pentyl
neopentyl, n-hexyl. psIlO cont ai ni ng one or two
carbon atons or conta
atons are particularly pueferred Met hyl and et hyl
~groups are quite particularly preferred. The term
thionitroso refers to aRri thl.o€&di(§tblp bound to the

1ROl BTl he i eheny Biphe G gspne and 1-

[@hﬁ@@xypmm#%mépﬁoiydmmﬁ}@dlﬁi@lﬁylm'aﬂmb)@jphenyl]prop-?. en-

yl oxy designates an al kyl chain bound to the ring
1t8n€an oxygen 20 atom The alkyl chain is defined
earlier. The termalkylthio refers to an al kyl chain
bound to the aromatic ring by a sulfur atom
(thi oether bond). The alkyl chain is defined earlier.
25 According to a particul ar enbodi ment of the
i nvention, preferred conpounds are indicated bel ow
with their corresponding fornulas :
1-[ 2- hydr oxy- 4-chl or ophenyl ] - 3-[ 4:\cat boxydi net hyl net hy
| oxyphenyl ] prop-2-en-1- one and 0—R
1-[ 2- hydr oxy-4-chl or ophenyl ] 4-i sopropyl oxycar bonyl
30 di net hyl et hyl OXQH op* 2- en-1-one :

fefably | to 10,

R= -H, —CH(CH3)2
1-[2-methylcarbonyloxyphenylj-3-{4-carboxydimethylmethyloxyphenyllprop-2-en-1-
one and 1-[2-methylcarbonyloxyphenyl]-3-[4-isopropyloxycarbonyldimethyl

ﬁ)%_

methyloxyphenyl]prop-2—en 1-one:

O

R= -H, -CH(CHg)z

1-[2-hydroxyphenyl]-3-{4-carboxydimethyimethyloxyphenyl]-1-hydroxyiminoprop-2-
ene and 1-[2-hydroxyphenyl]-3-[4-isopropyloxycarbonyldimethylmethyloxyphenyl]-
1-hydroxyiminoprop-2-ene :




14 ORR=-H -CH(CH3)2

1-[ 2- hydr oxyphenyl ] - 3-[ 4- car boxydi net hyl net hyl oxypheny
| ] prop-2-en-1-one and 1- [2-Mmsg ,

roxyphenyl ] - 3-[ 4-i sopr opyl oxycar bonyl di net hyl met hyl oxy
phenyl ] prop-2-en 5 1-one 10 15 R= -H -CH(CH3)2 OR
1-[ 2- hydr oxyphenyl ] - 3-[ 4- car boxydi net hyl net hyl oxypheny
I ]-1-hydroxyi m noprop-2- ene and 0

1-[ 2- hydr oxyphenyl ] - 3-[ 4-i sopropypl px¥car bonyl di met hyl m
et hyl oxyphenyl ] - 1- hydr oxyi @ -2%®e : ORR =
-H, -CH(CH3)2 1-[2-p 0

et hyl car bonyl oxyphe
henyl ] prop-2-en-1- one §
1-[ 2- net hyl car bonyl oxyphenyl ] - 3-[ 4-i sopr opyl oxycar bony
| di met hyl et hyl oxyphe ] prop-2-en-1-one : 15 OR R
= -H -CH(CH3)2

| 1- [ 2- hydr oxy- 4- car boxyBiFrdl.n{aHEHh)d oxyphenyl ]-3-[3,5

lgf{-gﬁr@gy-gyqﬁgggfcﬂ%%gﬁ@ggﬁ%%ﬂeﬁj-ﬁ%?s'-aﬁéﬁbutyl-Al-

| hgaémlym?nmw-ﬁx%mgm ]n 3-[ 3, 5- di t erfifdydrogy-Bysthgrs¥ycarbony!
5 dEﬂ%yﬁ%ﬁgwyﬁh%w&&gﬂ%‘sﬁ?uﬁ&'ﬁﬁ%mmyﬂ&w&wrj—om and
| 1%?Lé?ydﬁoﬂu,-%&ﬁ&wcﬁPb&yl&ﬁ%@f%@ﬁﬁﬂbﬁéybﬂéﬂﬂ]-&[ﬁ{5-&11&&5%t91-4-
hydroxyphenyi]prop-2-en-1-one : '

oH
R_Ojﬁ,o OH O
|
0

R =-H, -CH(CHj3),, -CsH5
1 -[2-hydroxyphenyI]—S-[3-carbox_ydimethylmethyloxy—4-hyd roxy-5-
tertbutylphenyl]prop-2-en-1-one and 1-[2-hydroxyphenyl}-3-[3-
- isopropyloxycarbonyldimethylmethyloxy-4-hydroxy-5-tertbutylphenyl]prop-2-en-1-
15 one :

10

R =-H, -CH(CHs) ,
20




10 R=-H -CH(CH3)2, -C2H5
1-[ 2- hydr oxyphenyl ] - 3-[ 3- car boxydi net hyl net hyl oxy- 4- hy
droxy-5- tertbutyl phenyl ] proptg-en-1-one and
1-[ 2- hydr oxyphenyl ] - 3-[ 3-
i sopropyl oxycar bonyl di met hyl nmet hyl oxy- 4- hydr oxy-5-tert
but yl phenyl ] prop-2-en-1- 15 one: R=-H -CH(CH3) 2 20
1-:I[B-rﬁjdroxy—-4~chlorophenyl] 3- [3-carboxydimethylmethyloxy—4-hydroxy-5-

tqlréiﬁilﬁﬁdr@r%szé‘ Londe n"e*;ﬁ{‘zll G R M ot BN sy
’I sopr op I oxy%@cgonyl di et hyI rremarox%f ﬁerf]bug]\{lghemg]pro? -2-en-1-

opheatyl phenyl ] prop-2-en-1- one : R = -H, CH(CHB)Z
1-[ 2- hydr oxyphenyl ] - 3-[ 3- car boxydi net hyl net hyl - 4- hydr o
xy-5-tertbutyl phenyl]prop 10 2-en-1-one and
1-[ 2- hydr oxyphenyl ] - 3-[ 3-i sopr opyl oxycar bonyl di net hyl m
et hyl -4 hydroxy-5-tertbutyl phenyl ] prop-2-en-1-one : 15
20 R =-H, -CH(CH3)2
1-[ 2- hydroxy-4-chl orophenyl ]-3-[B
| - 4- hydroxy-5- terthbutyl phenyl ]
1-[ 2- hydr oxy- 4- chl oreg
i sopr opyl oxycar bonyl di
yl phenyl ] pr op- 2-en-1| - ot

cgf boxydi nmet hyl met hy
-2-en-1-one and

et hyl - 4-hydr oxy-5-tert but
17 R= , -CH(CH3) 2

R =-H, -CH(CHj3),
1-{2-hydroxyphenyl]-3-[3-carboxydimethylmethyl-4-hydroxy-5-tertbutylphenyl]prop-
10 2-en-1-one and 1-[2-hydroxyphenyl]-3-[3-isopropyloxycarbonyldimethylmethyl-4-
hydroxy-5-tferthutyiphenyl]prop-2-en-1-one : ‘

15 R =-H, -CH(CHj3),
1-[2-hydroxy-4-chlorophenyl]-3-[3-carboxydimethylmethyl-4-hydroxy-5-
tertbutylphenyl]prop-2-en-1-one and 1-[2-hydroxy-4-chloropheny!]-3-[3-
isopropyloxycarbonyldimethylmethyl-4-hydroxy-5-tertbutylphenyljprop-2-en-1-one :

20
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1-[ 2- hydr oxy- 4-chl or ophenyl ] - 3-[ 3,

5-di net hoxy- 4- car boxydi net hyl net hyl

oxyphenyl ] prop- 2-en- 1-one ani{7

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

I sopropyl oxycar bonyl di met hyl met hyl oxyphenyl ] pr op- 2- en-
l-one : 5 ORR=-H -CHCH3)2

1- [ 2- hydr oxyphenyl ] - 3- [ B,=5-Hli-@{Bbls)o- 4- car boxydi nmet hy|

1[[5{@6 W%—@E%gﬂ\@én?ﬁhﬁ%gﬁ me#éc?)&g&§a&)oxyd|methylmethyl

okgsHErg *dwwh@mél dhére O[gardwmémahﬁmédynmfs 8-difethoxy-4-

1-one :

fspp[@sflwpa;anrwldmeﬂwwet Whﬁavllwvmargnénqmq 3-[3, 5-
di met hoxy-4- hydr oxyphenyl ] prop-2-en-1-one and

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

5- di met hoxy-4- 1-[2-hydroxy- 4-

hydr oxyphenyl ] pr op- 2-en-1-one : 20 1%)R—-o R=-H,

-CH(CH3) 2 P
1-[ 2- hydr oxy- 4- chl or ophenyl ] - 3¢ ,Aﬁé‘\@uﬂr oxy- 5-
[ 9p- Z- en- 1- one and

1-[ 2- hydr oxy-4

chl orophenyl ] - 3- [30 A ~oSopr opyl oxycar bonyl d

propen-1-one : OH 10

R =-H, ~-CH(CHs3)2
1-[2-hydroxyphenyl]-3-{3,5-dimethoxy-4-carboxydimethylmethyloxyphenyl]prop-2-
en-1-one and ~ 1-[2-hydroxyphenyl]}-3-[3,5-dimethoxy-4-
iSoproponxycarbonyidimethylmethyioxypheny!]prop-2-en—1 -one :

0

0/
/QLO—R
0
o
| o”
(o]

R =-H, -CH(CHa).
1-[2-hydroxy-4-carboxydimethylmethyloxyphenyl]-3-[3,5-dimethoxy-4-

hydroxyphenyflprop-2-en-1-one and 1-[2-hydroxy-4-
isopropyloxycarbonyldimethylmethyloxyphenyi]-3-[3,5-dimethoxy-4-
hydroxyphenyl]prop-2-en-1-one :
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- 1-[ 2- hydr oxy- 4- chRo

150 R=-H -CH(CH3)2

1-[ 2- hydr oxy- 4- car boxydi net hyl nmet hyl oxyphenyl ]-3-[3,
5-d i methyl -4- hydroxypheny{d prop-2-en-1-one and

1-[ 2- hydr oxy- 4-i sopr opyl oxycar bonyl

di met hyl net hyl oxyphenyl ] -

3-[3, 5-di net hyl - 4- hydr oxyphenyl ] prop-2-en-1 -one: R-0
R=-H -CH(CH3)2 -~

1-[ 2- hydr oxy- 4-chl or ophenyl ] -3-[ 3, 5-di met hyl - 4- car boxy

O E and
et hyl -4 20
i sopr opyl oxycar bonyl di net hyl s phé@nyl ] pr op- 2- en-
1-one (conpound 15) : 19 O~RAR=-H -CH(CH3)2 and
1- [ 2- hydr oxyphenyl ] - 3-[ 3, 5- di neti hyl
- 4- car boxydi net hyl net hyl oxyphen?/I ] prop- 2-en-1-one and
1-[ 2- hydr oxyphenyl ] - 3- [ R, 4li. @43 A- i sopropyl oxycarb
onyl 5 di net hyl net hyl oxyphenyl |'pr op- 2-en-1-one : o-R
1/2=hydroxy-4ahtomapheny]-3-(3i4-dihydroxy-5-

Al BRI R IRAALTE! 1! TEREY! OV PR RYrony.a

el U108 Gt oAU et

21prppenndd®y phenyl | - 3- [ 4- car boxydi net hyl met hyl t hi ophen
yl ] prop-2-en-1-one and 1-

. [ 2- hydroxyphenyl ] - 3-[ 4-i sopr opyl oxycar bonyl di net hyl ne
t hyl t hi ophenyl ] prop-2-en- 1-one (conmpound 18)

di met hyl et hyl oxyB nyl |
oFo

OH

OH

a O 0H| O °7<f°

0—R
0
R =-H, -CH(CHs).

1-[2-hydroxy-4-carboxydimethylmethyloxyphenyl}-3-[3,5-dimethyl-4-
hydroxyphenyl]prop-2-en-1-one and 1-[2-hydroxy-4-isopropyloxycarbonyl
dimethylmethyloxyphenyl]- 3-[3,5-dimethyl-4-hydroxyphenyl]prop-2-en-4-one :

™

0
R =-H, -CH(CH3)2

1 -[2-hydroxy-4-chlorophenyl]-3-[3,5-dimethyl-4-carboxydimethyimethyl

oxyphenyljprop-2-en-1-one and 1-[2-hydroxy-4-chlorophenyl]-3-[3,5-dimethyl-4-

isopropyloxycarbonyldimethylmethyloxyphenyllprop-2-en-1-one (compound 15) :
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20 ORR=-H -CHCH3)2
1-[ 2- mer capt o- 4- net hyl oxyphenyl ] - 3-[ 4- car boxydi nmet hyl m
et'hyl oxyphenyl ] prop-2- en-1-omg and

1-[ 2- mer capt o- 4- net hyl oxyphenyl ] - 3-[ 4-

I sopropyl oxycar bonyl di met hy[ nmet hyl oxyphenyl ] pr op- 2- en-
l-one : o-R R =-H -CH(CH3)2
1-[ 4- heptyl phenyl ] - 3-[ 3- net hyl
oxyphenyl ] prop- 2-en-1- one and
1-[ 4- heptyl phenyl ] - 3- [ 3- net hy!|

- 4- car bpxydi met hyl met hyl

1 -one: o-RR=- 2

1- [ 2- hydr oxy- 4- carbov neﬂhylnethyloxyphenyl] 3-[3,
5-di br onp-4- hydr oxypt prop-2-en-1-one, 15

1-[ 2- hydr oxy

4- carboxydlnethylnethyloxyphecy(] 3- [3 hydr oxyphenyl ] p
rop-2-en-1- one

an&zﬁg? ey F\?IE%:{g-ddzHﬁﬁé’t}‘uyﬂ?-g:%}e‘é&%HﬂgﬁMr\Letﬁy*)ﬁyphenyﬂprop-
2éler[-2;dmd r anand4 c aszdxydionwﬂadyﬂﬁ-[&g?hmaﬂmm%e&obﬂomarbonyI
i ophen n one
%/tgyﬁnﬁﬁ B';‘%}E]B ”93'" PN€ar boxydi met hyl met hyl oxyp

henyl ] pr op- 2 en- 1- one,

1-[ 2- hydr oxyphenyl ] - 3- [ 4- car boxydi net hyl net hyl oxypheny
| ] prop-2-en-1-one

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

tertbutyl oxycar bonyl di net hyl net hyloxjy phenyl ] pr op- 2- en-
1-one 5 1-[4-chtorophenyl]-3 [3,0 < dhovd hyl -

R= -H, -CH(CH3)2
and 1-[2-hydroxyphenyl]-3-[3-carboxydimethylmethyloxyphenyllprop-2-en-1-one
and 1-[2-hydroxyphenyl}-3-[3-isopropyioxycarbonyldimethylmethyloxyphenyliprop-
2-en-1-one :

R =-H, -CH(CHz)2

1-[2-hydroxyphenyl]-3-[4-carboxydimethylmethylthiophenyl]prop-2-en-1-one and 1-

- [2-hydroxyphenyl]-3-[4-isopropyloxycarbonyldimethylmethylthiophenyljprop-2-en-

1-one (compound 18) :
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I sopropyl oxycar bonyl di met hyl net hyl oxyphenyl ] pr op- 2- en-
1-one , 1-[4-chlorophenyl]-3-[3,
5-di met hyl - 4- car boxydi net hyl gy hyl oxyphenyl ] pr op- 2- en-
1- one,
1-[ 2- hydr oxy- 4- car boxydi net hyl net hyl oxyphenyl ] - 3-[ 4-ch
| or ophenyl ] prop-2-en-1- 10 one,
“1-[ 2- hydr oxyphenyl ] - 3-[ 4- car boxydi hyl met hyl t hi ophen
yl ] prop- 2-en-1-one,

[ 4- chl or o- 2- hydr oxyphenyl ] - ar Bofydi net hyl met hy
hi ophenyl ] pr op- 2-en- 1- ¢
[ 4- car boxydi met hylm
y
[

t d

L oxypHenyl ]1-3-[3, 5-di nethyl -4
en- |[15.  1- one,

3r1 4- car boxydi net hyl nmet hyl oxyph

hydr oxyphenyl ] pr op

4- et hyl t hi ophen
nyl ] pr op- 2- en- 1- one,
1-[ 4- carboxydlnethylnethyloxyphenxg; 3-[4-chl or ophenyl
] pr op- 2- en- 1- one R=-H

15 i%%ﬁ@%p@%%ﬁ%tﬁ?l&&%\ﬂ% JA SRS i stRyIBRb Y HetyABrop-2-

ed-1E@ndrydr oxy- 4- brambphenyl ] - 3- [ﬁ[zﬁnfbr@@tbsd mfétr%ﬂoxyphenyl] -3-[4-
car boxydi net hy[ met hyl oxyphenyl | pr op- 2-en-1-
ISP ARG BE KR TS Wy oD PPRYPrpP-2-mIrhy | ¢ hi oph
enyl ] prop- 2- en- 1- one,
1-[ 4- et hyl t hi ophenyl ] -3-[ 3, 5-di met hyll - 4-
tertbutyloxycarbonyldinethylnethy% ypéreRyl ] prop- 2- en-
1-one 1-[ 4- nethyfthlopheny ;- 3,'5-di net hyl -4 25
i sopropyl oxycar bonyl diretshy[ kgt Ayl oxyphenyl ] prop- 2- en-
1- one,
1-[ 4- et hyl t hi ophen 5- di met hyl - 4- car boxydi met h
y[ met hyl oxyphenyl ] pr op- 25 en 1- one,
1-[2- met hoxyphenyl ] -3-[3, %. di nmet hyl -

tertbutyloxycarbonyldlne&hyine}makgﬁyphenyl]prop 2- en-

1%41?@pmmwp$r&mqtbﬁ A carbonydimathylmetevionmheaylpopy2-en-1-

hyl oxyphenyl ] prg en-1 -one, . ] "
o [ hoxyi oxyphenyf*jj 3-[3. 5 di met hyl -+ heptylphenyl]-3-{3-methyl-4

isopropyloxycarbonyidtmethylmethyloxyphenyl]prop—z en-1-one :
' 0

0

y
1-
I

1-
1-
e

R =-H, -CH(CHz).
1-[2-hydroxy-4-carboxydimethyimethyloxyphenyi]-3-[3,5-dibromo-4-

hydroxyphenyl]prop-2-en-1-one, _
1-[2-hydroxy-4-carboxydimethylmethyloxyphenyl]-3-[3-hydroxyphenyl]prop-2-en-1-
one,
1-[2-hydroxy-4-carboxydimethylmethyloxyphenyl]-3-[4-methylthiophenyllprop-2-en-
1-one,
1-[2-hydroxy-4-carboxydimethylmethyloxyphenyl]-3-[4-methylthiophenyl]prop-2-en-
1-one
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tertbutyl oxycar bonyl di net hyl et hyl oxyphenyl ] pr op- 2- en-
1 -one, 22

1-[ 4- hexyl oxyphenyl ] - 3-[ 3, 5- dpqret hyl - 4- car boxydi et hyl
met hyl oxyphenyl ] pr op- 2- en-1-one,

2-(3,5-di nmet hyl -4-tertbutyl oxycar bonyl di net hyl met hyl ox
yphenyl ) -7-chl oro-4H 1- benzopyr an- 4-one,

12{2(43-dthdrm%'phghyl]ﬂ-Se[é#dmlxwdmeﬂwlmeﬂhwawbt@mmyd)p-r27en>h-one,
ro-4H 1-ben

S romnesN G S Be R methioR e RUiRTgp-2sen-1-one
1t[ﬂtém&bbh@ﬁyljlgr[bgjmnqiétﬁgquI met hyl oxyphenyl ] pr op- 2- en-

tqﬂt[lgylnﬁywbowdmethymeipWenyml]enyl]pmpszmmwhyel -4 10
GG R KR i i o
lslommwdamwd:mh iR )grﬁﬁehw],@mpil@nw -bRE Op- 2- en-

- one, - tyl phenyl

15[4enm@pnpenw1 BB stk arb@txmshrr@twmtbyippymllQrop-Z-en-
r&{‘ 15 1-[ 4- bronophenyl ] -3-[3, 5-di net hyl - ,

te butyloxycarbonyldlnEthyInethyloxyphenyl]prop 2- en-

142dneroxy-4-dafbdnydimetheimibthyBxyBhersllis-i#chidrogharg/iipeogy-2-en-1-
di met hyl met hyl oxyphenyl ] pr op- 2- en- 1- one,
ORer 2_ hydr oxyphenyl ]-3-[3, 5-dinmethyl-4 20

L0 g e U
1¢[érahdoror 2vhydroxippkenyl]-dfdicarbaxydinmetayimethylioplemydlprop-2-en-1-

0I east one conpound represented by formula (A) wth at
MBast one compound represented by fornula (B),

1{[accab&ydirietitfetfloxypheRd]-893,5-difMethyl-4-hydroxyphenyl]prop-2-en-
1-one, : _
1-[4-methyithiophenyl]-3-[4-carboxydimethylmethyloxyphenyljprop-2-en-1-one,
1-[4-carboxydimethylmethyloxyphenyl]-3-[4-chlorophenyl]prop-2-en-1-one,
1-[4-carboxydimethylmethylthiophenyl}-3-[4-methylthiophenyl]prop-2-en-1-one,
1-[2-hydroxy-4-bromophenyl}-3-[3,5-dimethyl-4-
carboxydimethylmethyloxyphenyl]prop-2-en-1-one,
1-[4-carboxydimethylmethyloxyphenyl]-3-{4-methyithiophenyl]prop-2-en-1-one,
1-[4-methylthiophenyi]-3-[3,5-dimethyl-4-
tertbutyloxycarbonyldimethylmethyloxyphenyl]prop-2-en-1-one,
1-[4-methylthiophenyl]-3-[3,5-dimethyl-4-
isopropyloxycarbonyldimethylmethyloxyphenyl]prop-2-en-1-one,

1 -[4-methylthiophenyl]—S-[3,5—dimethyl-4-carboxydimethylmethyloxyphenyl]prop—2—
en-1-one,

1-[2-methoxyphenyi]-3-[3,5-dimethyi-4-
tertbutyloxycarbonyldimethylmethyloxyphenyl]prop-2-en-1-one,
1-[2-methoxyphenyl]-3-[3,5-dimethyl-4-carboxydimethylmethyloxyphenyljprop-2-
en-1-one,

1-[4-hexyloxyphenyl}-3-[3,5-dimethyl-4-
tertbutyloxycarbonyldimethylmethyloxyphenyl]prop-2-en-1-one,
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23 (B) formulas in which X1, X2, X3, X4 and X5 are
such as defined herei nabove. The conditions for
carrying out said reactionilh?midic or basic medi um
are wthin reach of those skilled in the art and w de
variations are possible. 5 Said two conpounds are
advant ageously contacted in stoichionetric

| 1qnomyhixyﬁﬁenﬁpsi[s,%tdihﬁtmﬂf-éérﬁekycyﬁ%g@dgiﬁéﬁsg%hgﬁg|1prop-z-

tenperature (between approximate
eptl-@b®ospheri c pressure. 10 In basic medium the

reachi 1S ! t in the pre ce, of
2Rl R G B e G RaiRYime BpFp fReb -Shioro-4H-1-
beyzbpyrantd-omé ke sodi um hydroxi de or an al kal i ne net al

ohol ate |i ke sodiumethylate. In acidic nedium the
28 EeARshyiA-Grera dmgingmathdexyahenyi-T-nblogs dikherabpyran-4-
ofe. 15 strong acid, such as hydrochloric acid. The
reacti on pathway may be depicted as follows : 20 (A) O

1{Byméthyloxirel-clylordpdeing!]i3[Zdimetglaum may be carri ed

t.in the foll.ow . ,One _nol i val ent of
OB o iRb A lRIOPE4re T koBR. of 25
14D Gt I?x Qp&mame&\%%@;@ggﬁ#gpm ized in a

oholic solution o ar equival ents of

c%gmml@ylmtmdoxmnuﬂmm%ehﬁ -eherred for

1B ReB SRR itk ¢ e et d T1ed (i
A A e T e A

1 '\fﬂ}%'eat p3-6p Sdimethyl-drrarbexydimetdmiethydpxyphenyl]prop-2-en-
1-one,

1-[4-bromophenyi]-3-[3,5-dimethyl-4-
tertbutyloxycarbonyldimethylmethyloxyphenyl]prop-2-en-1-one,
1-[4-bromophenyl}-3-{3,5-dimethyl-4-carboxy
dimethylmethyloxyphenyllprop-2-en-1-one,
1-[2-hydroxyphenyi]-3-[3,5-dimethyl-4-
isopropyloxycarbonyldimethylmethyloxyphenyllprop-2-en-1-one.

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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precipitation or solid/liquid extraction after
evaporation of the reaction nedium It 5 can then be
purified by silica gel chromeg®graphy or by
crystallization. The synthesis in acidic nediummy be
carried out in the follow ng manner : One nol ar
equi val ent of ketone (conmpound (A)) and one nol ar
equi val ent of 10 al dehyde (onpound (B)) are
solubilized in an ethanol solutkon saturated wth
gaseous hydrochl oric acid. d m xture is stirred at
roomtenperature for approx#aiely 6 hours, the
solvent is elimnated, ig parti csukBaSr by vacuum
evaporation. The substituted

- [
O R oco 211 R Xomare S ch et il
pr epAhermpndgiansot sarrgingexdraaidl régctionrimacidit lor kesiomedium are

' Of d f . h [ I
Wit e B feg BRI PR BB sSLIe The
invention also has as its object certain starting

materials and internedi ate conpounds obtai ned as o .
pr ovPaich tver compavndsn et advantageislyl eantpeigddin stoichiometric

=119 ial | r l.at.es) e

pp rt |K§:'Jl'§ar P@Bﬁ@g e%t ?ggféﬁg%lﬁel@?lgupachﬂ@i[nstt%%?ture (between
appiokimatety 081@ ant [253€) and-atiatrabipherit predsaey phenyl ] pro

p-2-en-1-one (internediate conpound 1), 25

4- et hyl oxycar bonyl di net hyl net hyl t hi oacet ophenone

(staydi hal ion i i i

1ol AU S Factop e preferably seried o0t the presence of a
stron® pagecsudh asean alkeline eathanetat dypmxide, dike sodium hydroxide or

- hZ2amet ho e - 3- [ 3, 5-di net hyl - 4- hydr oxyphenyl ] pr
af iR motey RRERlate ke Sotiit Suleuna 3 | 30
1- [ 4- hexyl oxyphenyl ] - 3-[ 3, 5- di net hyl - 4- hydr oxyphenyl ] p
rop-2-en-1- one (internedi ate conpound 4),

1- [ 2lmaeidigxyediupn the spaetion is-pefaablydiamied put in- thedpresence of a
RO ULLP5A8h 45 HYdrocMibtic acid.

The reaction pathway may be depicted as follows :

b

X, '
Xy X, % X
L L T
)
0
(A) (B) )
The synthesis in basic medium may be carried out in the following manner :
One molar equivalent of ketone (compound {(A)) and one molar equivalent of

aldehyde (compound (B)) are solubilized in a hydroalcoholic solution of 20 molar
equivalents of sodium hydroxide. The mixture is stirred for approximately 18 hours
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(i ntermedi ate conpound 5), 25

2- (3, 5-di net hyl - 4- hydr oxyphenyl ) - 7- chl or o- 4H 1- benzopy
ran-4-one (internediate conppynd 6),

1-[ 2- met hyl oxy- 4-chl orophenyl ] - 3-[ 3, 5- di net hyl -

hydr oxydi net hyi met hyl oxyphenyl ] pr op- 2- en- 1- one

(internmedi ate conpound 7), 5
alfc{)dmftembﬁlrﬂhem!{ﬂ)e}m%eh& SBCﬁaIWQBYC) 4Th¢dﬁ©diuﬁh3rmbhrﬂcidlfled {in

i nt ernedi ate . conpoun

pﬁrt[cﬁq;rte PSS APPrERmELelY ) IreRbiouaT WiEthhyRRhiena agifop
%&Péc@ae dubRlififd®dy %t(ﬁghSHgﬁﬂiﬂqg e%)- Hle A'?:%h%re obtained by

obj ec he 1 nventi on concefns an ar facelt i
poecipitation amsoliddiquid extrgctian aﬁalsevapmabmrpbﬂmjreactlon medium. It

r nt ed..by .for.ul a as, de

CAAAaeTh BBREITIE by ﬁsmgf%lﬁ»‘bﬁ?megmpfae%ﬁw SRtAIEEIRB ¢

I n an advant ageous nanner is a pharnaceuti cal
conposition for the 15 treat ment or prophtyl axi s of
Toersypthesis inacidicanedinaemayrie carried paut ini the! fallowing manner :
cerebral ischema or cerebrovascul ar accidents. In
fact, it was found in a surprising manner that

Omrmulaﬂ@qumlme@ﬂ Rétob¥ {conpdund ¥A))easﬂid ire RiA equivalent of
activator, antioxidant and anti-inflamuatory

ajstehydet (cegnawndn B q;pom{ybggeql dn sy ethangl esolutlon saturated with
gagé&?é’rl'g{c]ﬁ&%ﬂlc‘fﬁc agdid V1 thel Pikkehé bi%,agtn’ré& hﬁn}cg) l?%Qn%_%}%ture for

ravent i SO concerns the use o oun
appfaxiradte\h e ehoadso vibef @olvang pisr |ehg1uavat|aUar|rrapatttcutatl by vacuum

CHRBRPR et AR ot errrab 4oty -onS o Ruidied. in particular

byl&h?dﬁ-.afb@réﬁwoﬁgmegw the use, for preparing a
“pharmaceudticdl conpdsition for curative or preventive

treat nent of cerebrovascul ar di seases and nore

part i I | rebral. ischema a co n

P epr S08 D0 6F Bi¥eR b IR et teaers oy draula () allows the
pFepédratiory edfe cempbondy | féridd i 10 WerdiRbélow as starting materials and
intermediate compounds. The invention also has as its object certain starting
materials and intermediate compounds obtained as provided for in the invention.

Said compounds (starting materials and intermediates) are more particularly
selected in the group consisting of : |
1-[4-chlorophenyi]-3-[3,5-dimethyl-4-hydroxyphenyl]prop-2-en-1-one (interme_diate

- compound 1),
- 4-ethyloxycarbonyl dimethylmethylthioacetophenone (starting material 12),

1-[4-methylthiophenyl]-3-[3,5-dimethyi-4-hydroxyphenyllprop-2-en-1-one
(intermediate compound 2),
1-[2-methoxyphenyl]-3-[3,5-dimethyl-4-hydroxyphenyl]prop-2-en-1-one
(intermediate compound 3),
1-[4-hexyloxyphenyl]-3-[3,5-dimethyl-4-hydroxyphenyl]prop-2-en-1-

one (intermediate compound 4),
1-[2-hydroxy-4-chlorophenyl]-3-[3,5-dimethyl-4-hydroxyphenyl]prop-2-en-1-one
(intermediate compound 5),
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- Xi, X2, X3 and X5 each represent a hydrogen atom X6
represents an oxygen 30 atom and X4 represents a

group corresponding to the foggul a -- O CR8RI9- COOR10,

where R8 and R9, which are the sane or different,

represent a Cl to C2 alkyl group, and R6 represents a
hydrogen atomor a Cl to C7 al kyl group, 26 - X2, X3
2¢(B¢b-dinethyhd-hgdregpheny)-TyshiergedH At benzoglrae A dRe(MitBiiediate
hal ogen atomor a Rl or -Gl RI group, where Rl
CP@}BP&EE@(S an unsubstituted C1 to C2 alkyl group and

- - _ resents an oxygen
i L {

group orrespondlng to the
hv@rpwdimetnylmnﬂmmmmpropm1 -Bhé (htermed®af, corhpoimd 7),

19 e rSioR N s ey R IR R e oge (Thermediate

cbm@bgggp atom or a d to C7 alkyl group and - X2
represents a hydrogen atom and X1 represents -Gl Rl
1 v{ﬂrhf @m@l?hﬁ@ﬁ'ﬂ-@s[érﬁ-éim%thyb%%gdmxa{pbmsd}MO RR-eref rareetintermediate
&—.@ )10 The invention al so .concerns a nethod for
|ng cerebrovascul ar di seases and nore
parti cuI arly cerebral ischema, conprising

adm ing to a subject, particularl %; human,
ef f f“? rdl?g%coq @ec'BHﬁ@lﬂmC@ﬁC%mﬁrﬂmt@ awreqr.eutlcal composition

t
R P A ol T EofiBRURE TeBRIENRE BYCtoniy 91l a5, defined
hereirabovilin axgharitaceutically azuptatde seppott. a hydr ogen

atom X6 represents an oxygen atom and X4 represents

a group corresponding to the form ul a- O CR8R9- COOR10,
wher BR Qﬂ@hrﬁﬁ?edﬁ% thariict 8 SMarRia g%bﬁfzﬁr@é\hﬁosition for the

represent a Cl al kyl group an repr eseht
tragimeniear apophylaxis ©f cerecromswlargdmepses x0d x@renparticularly

c sent ogen ato ents a
%% gége%cégg{ﬁ &c&%b&g\géscgfar gﬁm%n lg'lp @ﬁ It was found in a
surprisiege nianran thas Usthpouridy réprdsented aiy«ydamwlaue) é’kﬁiblt PPAR
%@re presents an oxygen atom X6 represents an oxyge

RaAdtisddaptand aabtinflammatory prepegigsoand m@vecpronbylactlc and
aé@éﬁé@ s@ﬁ%%YW@%g@?Eﬁ% aaESdrRéSenmglt gtr]n
or aCl to
The invention also concerns the use of a compound such as defined
hereinabove for preparing a pharmaceutical composition for practicing a method of
treatment or prophylaxis of the human or animal body.

The invention also concerns the use, for preparing a pharmaceutical -
composition for curative or preventive treatment of cerebrovascular diseases and
more particularly cerebral ischemia, of a compound represented by formula (1),
including compounds having general formula (1) in which ;

- X1, X2, X3 and X5 each represent a hydrogen atom, Xg represents an oxygen

- atom and X4 represents a group corresponding to the formula ~O-CRgRo-COOR;q,

where Rg and Re, which are the same or different, represent a C1 to C2 alkyl
group, and Re represents a hydrogen atom or a C1 to C7 alkyl group,
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al kyl group, and R10 represents a hydrogen atomor a

G to C7 al kyl group, and 25 - X2 represents a

hydrogen atom and X1 represem -GL Rl where Gl

represents an oxygen atom and Rl represents CH2COOH.
Preferably, the nethod for treating cerebrovascul ar

di seases and nore particularly cerebral ischem a,

- damss iaﬂdﬁmhﬁrntesweserrh@ hydrageml latem X1 pepresentsa haiogén atom or

TR G5, kBBl TR Bbe €015 ot arovr

adf GresegiasentdabnVv t e yex o AU
ahaV| ng gpgﬁeral for?rxuyg\éﬂr| atdrﬁnﬁhﬁ%ﬁéé&ﬁ% én xdf%gz é‘l%gn and X4

f%ﬁf@SWSe%gmummr@%wdmm thegfommattzonD-GB1RapGRORys where Ry

B8 L8R A6 R ol HBRER SblesbeB 0 Banen apmpsa o1 o 2
a3l gmmpRand\mb ¢ép|@rs@ntsfaeh§mgeﬁrat@&mfdred €Atto G?emk?ls@rﬁbp and
%Cl to C2 al ky group, and R6 represents a hydro

dRPESeRtEe hquge'aﬁm aidotip repyesents -GAR hiwhere b&presents

w nesents a hal ogen

atogsg'r?%%{ﬁ or??%}e%mg%%ﬁ%, :mel're Rl represents an

unsubstituted ClL to C2 alkyl group and Gl represents
X6 represents an oxygen atomand X4

?gp?ﬁgﬁ]\@a IOBI%%R)C RS ﬁdﬂ@?hﬁ’& p5¥rgﬁgng ggmr%vascular diseases
an@ rhbrel Bhgicdizny! Beretbf’ Rchdrhia, %ﬁ% VﬁHrﬁﬁ‘lis@ér‘r’nad %i a subject,

same or different, represent a atom or
pagicaiarlyo human, d@moeffeciive Hmarqﬁrasmmpwnwonrogﬂmrmaceuucai

ofy s 8en a8 definde MeseeBrie, Pefidid GRaRLEaS Tobrelented by

gengrabioeniula (Iih wkiepen atom and Rl represents CH2COCH.
}& ééhar maceutl cal con‘posn ti ons according to the
t o rANd1 Ks 1§ hydrggens atasneXoreprigsents an oxygen

a%fﬁ"aﬁp “Eéﬁ?ﬂ?ééd'}ejs %g@ﬁﬂéac@n%s?ﬁﬁpgge@ttﬁeq gﬁé@%—@ ERsRe-COORy,,
wbefef Reeand iy, vhics smadhetdmné idredifferantpréfrogent ahc1 to C2 alkyl

Phrrm utical use wﬂknovvntoth&se skilled in the
g reRTRBBRR BYIoARY AleHatiECa e GF alskarongent s

- F(E Xae&'\d; b@%aﬁtgloriﬁﬁﬁ%lgptz grrya qéi'[)é‘ﬁb?rzu CRNRiprbddtis %fl?alo%en atom or

di sper sant's, ers, preservati
a&}idor Ka1R1 group, where R1 represents an unsubstituted C1 to C2 alkyl group

and G1 represents an oxygen atom, Xs represents an oxygen atom and X4

-represents a group corresponding to the formula —0O-CR14R12-COORyo, where Rq4

and Rz, which are the same or different, represent a hydrogen atom or a C1 to C2
alkyl group, and Ry, represents a hydrogen atom or a C1 to C7 alkyl group, and

- Xz represents a hydrogen atom and X, represents -G1R1 where G1 represents
an oxygen atom and R1 represents CH2COOH.

Preferably, the method for treating cerebrovascular diseases and more
particularly cerebral ischemia, comprises administering to a subject, particularly
human, an effective dose of a compound represented by formula (I) or a
pharmaceutical composition such as defined hereinabove, with the exception of
compounds having general formula (1} in which :
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20 like. Agents or vehicles that can be used in the
formulations (liquid and/or injectable and/or solid)
are in particular nethylcell uppse,

hydr oxynet hyl cel | ul ose, carboxymethylcel | u |ose,
pol ysorbate 80, mannitol, gelatin, |actose, plant
oils, acacia, and the |like. The conpositions nay be

-1, rXd, a?iaeand@(sseaq;lemepreaemf arhydrogmtat@m, Xgelepresunits .an oxygen

R FcExs FelSBS3h 2 Bip S sProBking Torths aimids e-CReRs-COOR1,
WHErEsRO BndeRy CRRICANSHY tﬁwsafr@ Bf‘ﬂﬁ%réﬁld/r@bres@ﬁt &y G:“I Jto C2 aliyl

rel ease, _For this type of fornulation, an agen
greuR anduRe sepresenis sohydregen .at@nanram o €7 alkyl group,

2 R R Sach i Coerh iy Db GRh P! &1 FesipsantS abalagpo atom or

adﬁtﬂ amedmf groen; whereTR1 feproddifé éﬂ%sub@ﬁwtéﬁim% C2 alkyl group
m_ni stered by the oral or systemi c route, such as
3 GBX&WI*’@%? AReOXYYeNa lauXo Tenresentscan aoxygen atom and X4

r%gjré‘é}éﬁlj%g Hil Eéﬁ%d%to H‘\E f(ﬁ' IT@{ %epeégﬂ 12-(?00%10, where R11

aﬂdrﬁhml whmh aare the gam Mﬁenmt,om)res@nt ehhyeREg&eatom or a C1 to C2

by i nf f
2GR ahd 7 Wniaseiéce iiamniatim an & G110/t alkel group, and

%Pfesérﬂ@ al W(ﬁ@?@ﬁj aftiif rfEPX1 h§ r%@@ﬁfse‘hml Wfﬁ& G1 represents

ed in the ar accor Ing to he pat1en
apmrgea@;omtam R repesents{ahi2@QOHat i on, etc.
Typically, the conpounds are adm ni sterepl at doses
ranging froml lag to 2 g per admnistration, 5

pr ef Fhebl pHahnacluticald tompositRes adeLaidig at {oon théh€ invention
adm nistrations may be given daily or repeated

¥rpgeousiyco ”épftfﬁyon%@r fereckharmaceuticaliy\aceapiable e>tmplents or

COMPI |
VEIRKRR, | FRamBIERAREIB IR pRPbbRaE XicRR R R tekedlions and
thei ljj(a eomatible FithIptarmateetica iiserarf kitdWn a0 thebe §lamdd in the art.

3, d 12,
TR gunSians, AL BRI aner 56 AarbL astte i vahipis selodted i the

gfrouRPeONSiSting ofispersants, solubilizers, stabilizers, preservatives, and the
like.. Agents or vehicles that can be used in the formulations (liquid and/or
injectable and/or solid) are in particular methylcellulose, hydroxymethylcellulose,
carboxymethylceliuiose, polysorbate 80, mannitol, gelatin, lactose, plant oils,
acacia, and the like. The compositions may be formuiated as suspensions for
injection, gels, oils, tablets, suppositories, powders, capsules, gelules, and the like,
possibly by means of pharmaceutical forms or devices ensuring prolonged and/or
delayed release. For this type of formulation, an agent such as celiuiose,
carbonates or starches is advantageously used.

The inventive compounds or compositions may be administered in different
ways and in different forms. For instance, they may be administered by the oral or
systemic route, such as for example by the intravenous, intramuscular,
subcutaneous, transdermal, intra-arterial route, etc. For injections, the compounds
are generally formulated as liquid suspensions, which can be injected through
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Figure 1-1 shows the results of the experinment

nmeasuring formation of conjugated dienes over tine.

It can be seen that incubatioggof LDL with the test

conmpounds at a concentration of 10-4M del ayed

conj ugated di ene formation. The | ag phase was 111

m nutes for copper alone as conpared with a | ag phase
yringse or bydnfusipn, Ior exainﬁles Itisnundesstoodsthatthieviejection rate and/or

6 Pistite! 4558 bl i aorpled: Ry RERS WHlled in,BiajBperording to the

. peiient, 43R ﬁamcﬁ_g/ Wﬂ@ MBthOMET6F IdapriRREaHoM! tdic, _. Typically, the

conpound 2. This lag in the formation of conj ugat
naprUndssareradraipistenest atdases sangiogifeuntlsyg £52 Ig mrrmimmlstratlon

h of, di ene r

erefer i e .1 i .8 o BBl Bl I he; admisfaifns may be
diven daiys encepadted aeperal tingyed d%e asath@ dHse mawbtgamﬁeover the
di ene formatign. This rate was nmol / m n/ ng of
inyeMHIveosRRIPOSKIoBReMay. Addiionally rargprise mﬂnewwﬂ\@;mgredlents or

i ncubated in the presence of 10-4M conpound 17,
and not determi ned for conpound 2 at 10-4M (not
nmeasurable 30 because too low). Figure ]}-3 rgpresents
t ' of conjugated di enes fornmed over
Hﬁ%@ﬁﬁwga LDL V\jt% copper led to formation
of 348 nnol of conjugated 29 di enes per ng of LDL;

i ncubation with conpound 2 at 10-4Mled to an 84 %
Figeedsle 1R, dodj: Ugvalaatian mdhewmldnnt(mpertmsobf wempound 2,

ok RS L N

c&aﬁen(ﬁ:ﬂ;) per of LDL. 5 Figures 1-4, 1-5, 1-6 :
Eval uation of the ant i oxi dant propreti es of conpound
conpound 19, conpound 21 and conpound 22 on LDL

s LI T —

dieneseoverdtmen Ibéadoemed\ellhay &d:;xgbaﬂonm @ﬂﬂ_ﬂl_f dithrtke test compounds
t .Th h 1, m nutes for cop
o i Aacstiaghn dor f ety ach oigalbations formatiomnd hedlag phase

was 111 minutes for copper alone as compared with a lag phase of 132, 145, 134

and 203 minutes, respectively, when LDL were incubated with compound 3,
compound 12, compound 14, compound 17. The lag phase was greater than 480
minutes when LDL were incubated with compound 2. This lag in the formation of
conjugated dienes is characteristic of antioXidants.

Figure 1-2 shows the rate of diene formation after different treatments. Incubation
of the compounds with LDL in the presence of copper slowed the rate of
conjugated diene formation. This rate was 2 nmol/min/mg of LDL with copper
alone, 1.7 nmol/min/mg of LDL when LDL were incubated in the presence of 10*M
compound 17, and not determined for compound 2 at 10“*M (not measurable
because too low).

Figure 1-3 represents the maximum amount of conjugated dienes formed over
time. Incubation of LDL. with copper led to formation of 348 nmol of conjugated
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m nutes (fromthe experinental deterimation),
respectively, when LDL were incubated with conpound
18, conpound 19, or conpound 28 The |ag phase was
nore than 480 mi nutes when LDL were incubated with
compound 21. This lag in 15 the formation of

% ated dienes is characteristic of antioxidants.
‘% ¥ - MO \k@l-t'Héc‘r'%ﬂt@noW"fbl @?fﬁpﬂwﬂdrét abrl051M ded to an 84 %

f,0
36T S o Bl R B Ty o1 Lo o
m@ppme af cmmpomde Bramd 1Y némjugéteHDHJenéeI’OrrhE{lorY\Wa% respectively
ﬁé&? %ﬁﬁ of conpound 20 18 at 10-4M
rﬁrﬂ? en LDL were incubated in the
presence of conpounds 22, and not determ ned for

conpound 21 at 10AM ( not measurabl e because too | ow).
[ripytase 14, 6 -Be frée s Evaluating ofdhermmhoaaﬂamprobreileej ofg@drﬁpiound 18,

SBIn 2 RimBi o1 ncsrorsaoinih 48 3oy o iiggtiv B coper (Cu).
di enes per ng of LDL. Incubation with conpound 21 at

'%é) 4M i nhi bited conjugated diene formation.
Hﬁ%gkf‘e@he}”énéhabﬂmha@ﬁnm@é kBbpmithi \they tesdscompwbunds at a

AT 8 bl e TGRS e s prase s

Hmrrmmtes morocommr aimga asucd»mnaraa Wi Ail&G pﬁfas@ @Imqundaz and 241
% 28 a?L oxi dation by cop (Cu
A Sgdfreml sﬁmgﬂmﬁat delerimagon), haemqs@veluemhen LDL were

iGdsatsH Nt S5mpd %ﬁcﬂ‘ 1|8f C&@Ebﬂﬁd‘t@do[g?ﬁ@ﬁxﬂﬁ‘% ni?g phase was

It can be seen t tron of
rgefepib@nads0 minutes ovhemt Dhtwene lnﬁuhﬂeél\mti'ebaylpdund 21. This lag in

e Rl P%Oiu“lf)%%tgéﬁﬁéds"% cBeRre i At ey phase

of 120 and 135 m nutes (fromthe experinental
Jet erm nation respect ively, when LDL were incubated
wedne te egatenel diene furmation aftarg:lgﬁferent Beatments. The rate of

t en
TDEREAFE! SonBalRr WIBELAIRY dro BimdiBMINGI ST, SHEY opper slone,
.4 niwolmain/rg offLCI9 ammloloﬁme nihetgRited i Ehed Eﬁe%‘hceaff compound
Of - In tDe_rPresence of conpound 25 this val ue
1:%%[ ‘1;07‘%\5);‘}]& nmol/min/mg of LDL when LDL were incubated in the presence of

compounds 22, and not determined for compound 21 at 10™*M (not measurable

- because oo low).

Figure 1-6 represents the maximum amount of conjugated dienes formed over
time. Incubation of LDL with copper led to formation of 353 nmo! of conjugated
dienes per mg of LDL. Incubation with compound 21 at 10"*M inhibited conjugated
diene formation. Conjugated diene formation was respectively 305, 345 and 345
nmol per mg of LDL in the presence of compounds 18, 19 and 22.

Figures 1-7, 1-8: Evaluation of the antioxidant properties of compound 25 and
compound 28 on LDL oxidation by copper (Cu).
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per mg of LDL. Figures 1-9, 1-10, 1-11 : Evaluation of

the anti oxi dant properties of conpound 31, conpound

33 and conpound 35 on LDL oxi@dgtion by copper (Cu). 15
Figure 1-9 shows the results of the experinent

measuring formati on of conjugated dienes over tine.

It can be seen that incubation of LDL with the test
Eiguqeoirr?obhoveﬁ the resolieof thet experivheritGhdasigimy fedmation of conjugated

5, ot i b SR 13, o
aﬁfa ESAcerpfationor ?mw&lﬂyéﬂlbgﬁg{ﬁfa{éﬂ‘fhféh% forRefioNE Nt  lag phase

determ nation), respectiVvely, were | ncubat
W ﬁZdﬁtm@miprgppmmmasmmmfadwﬂpauag [BEseTof 1;20 and 135

et i g’ Pl SERARRar eS355g Moo hen DL wore
incileated withestempounp s endajonssoutid S@r ent treat nent s.
25 Incubation of the conpounds with LDL in the

presence of copper slowed the rate of conjugated di ene

AR By ke iR OB BTl P imeo over

tinme.u kiaﬂ:td::htlam oiheDhrwitre sopparf ledcionfoamatios bf B833LAMGMof conjugated

8 nnol/mn DL when LDL were incubated jn the
Graes AR M O Do e SRtca OF RGO 2 g Nalug Was 378 nmol
bPLDyere incubated 30 in the presence of
conmpound 35. Figure 1-11 represents the nmaxi mnum anount
of conjugated di enes formed over tine. Incubation of

el B S L Bt RehSh T ope aﬁéxiégﬁt:&r%'snﬁe% o cqmpound 31
?ﬁ%f’?ﬁ’é?“‘i"??‘ﬁ%‘“??ﬂ?’% il

anti oxi dant properties of conpound 37, 5 conpound 38

@m’ur GW ﬁ% r2g ltsgbﬁfg\;ébéiﬁ)t r@%rﬁﬁg@%ﬁ.ﬁ@{g‘ %%ltlon of conjugated

dmoverg:rher ratan becdeencthat irgpaibationiof LEL @ithrthé ité®t compounds
at a cgnce ?rail%(re]no (?‘I‘M cpeia ba& Icgrq}uggtela%leWe fgn'tngt?org © TIhe lag phase
was 80 minutes for copper alone as compared with a iag phase of 139, 247 and
149 minutes (from the experimental determination), respectively, when LDL were
incubated with compound 31, compound 33, and compound 35. This lag in the

formation of conjugated dienes is characteristic of antioxidants.

Figure 1-10 shows the rate of diene formation after different treatments.
Incubation of the compounds with LDL in the presence of copper slowed the rate
of conjugated diene formation. This rate was 1.9 nmo¥/min/mg of LDL with copper
alone, 1.6 nmol/min/mg of LDL when LDL were incubated in the presence of
compound 31 at 10™*M, 0.8 nmol/min/mg of LDL when LDL were incubated in the
presence of compound 33 and 1.5 nmol/min/mg of LDL when LDL were incubated
in the presence of compound 35.

Figure 1-11 represents the maximum amount of conjugated dienes formed over
time. Incubation of LDL with copper led to formation of 298 nmol of conjugated
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conmpounds at a concentration of 10-4M del ayed

conj ugated diene formation. The 10 | ag phase was 120

m nutes for copper alone as cgnpared with a | ag phase

of 196, 284 and 411 minutes (fromthe experinental

determ nation), respectively, when LDL were incubated

W th conmpound 37, conpound 38, and conpound 41. Figure

dientes péromyg ¢fHDl aecarhpdieshwith @5Tatrolpafmgof iDL ierttetpresence
tfreat ment 15 I ncubation of the conpounds with LDL

! ﬁOPTP@LBPZ%%nce of copper slowed the rate of

conjugated diene formation. This rate was 1.8

nnol / mi n/ of LDL with copper alone, 1.49
Rigrnes di-h2.ntr 181 11181 Ryalwatian ofdbecantioxidest propentieshef compound 37,

BRPTREC b SEMRIRE s SR BB € ™
conpounds 38 and 0.54 nnol I m nlng of LDL when LDL were

20 incubated in the presence of conpounds 41. Figure _
Floug (lo}e esows thee reestisneh dheusxpeimenhjmeaswing formation of

g P 57y P Sl 08 ot o o
cdpmmmdpezat mgo:mcferitltaltiog asf 1@@@5&&9@ dddmngglﬁedl dﬁn%rrriﬁon. The
154 PlgEe 1S, 1 BinuBEh 1k CoPPel aloviarinCamparss ilfualag phase of 196,
ZBﬂSWWﬂIeWnutEQG(ﬁJotﬁﬁtﬁé"@gﬁel‘ilﬁehfb‘f d‘e?%l‘ﬁ‘ﬁhéﬁ’éh O?es%efcéir\{gly, when

conj ugat ed di enes, e reduction In the rate’d

- LiXdrwerd insubaigdiwith dempeund 37n compount 88, and wompfund 41.

dienes forned are 30 characteristics of antioxidants.
Figures 2-1, 2-2, 2-3, 2-4, 2-5, 2-6: Evaluation of
FigjiABa tat® nslidwr thiee Irhiee ofoldidrite formXedT | 2ferC Qﬁﬂ%ﬁﬁ'streatments.

in the PPARal Gal 4 transactivation system 32 R
Incbhatiopafdhe compaungswith LDbeindihefpresence: ofrpepperissiawed the rate

' . . 0,

O RPAERHISE B8 Bimeton,  Flteitath, 18 S hlouindt 87t Wien copper
alonyct.49 mrhakimin/mg ofiLDEswdeh SDYneérer ircabated indthe presence of
unt r eat eggceLl §)4Maft_?{ the 5 different treatnments. The i
cAmpesndsny PhdlcM: &h/t aendliminfeo rirldDls svhan Lbhaversaineabated in
1 PrésncRCo ¥binpounds 38 and 0.54 nmol/min/mg of LDL when LDL were

incubated in the presence of compounds 41.

Figure 1-14 represents the maximum amount of conjugated dienes formed over
time. Incubation of LDL with copper led to formation of 372 nmol of conjugated
dienes per mg of LDL, as compared with 338 nmol per mg of LDL, 244 nmol per
mg of LDL, and 71 nmol per mg of LDL in the presence of compounds 37, 38 and
41, respectively.

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

characteristics of antioxidants.

Figures 2-1, 2-2, 2-3, 2-4, 2-5, 2-6 : Evaluation of PPARq, agonist properties of the

inventive compounds in the PPARa/Gal4 transactivation system.
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Figure 2-1 : The results show the induction factors
for conpound 3, conpound 4, conpound 7, 10 conpound 8
and conpound 9. The val ues of 3ghese induction factors
are given in Table 2-1.
CompoundConcent rati onl nduction factor 10 M30.12 30
M27.27 Cp3100 M25.84 10 M3.99 30 M22.15 Cp4100 Msl. 07
10 M36.48 30 Mb0.37 Cp7100 MB7.84 10 M. 62 30 M. 27

RIS a8 e R A Pt o 10
Smanﬁum%IMf&* 7, 10anat 100 uRE fof 24150 N Y FéEdItQ;hr% daxéfessed as

ound 4 had a maxi hum i nduction factor
tﬁ@o'“dﬂ omjaatorsﬁummemanu SmnaIOquﬂvepr.ﬁur&atéd i’milsai after the

Ifgtet Pealfifiss, toe MR indiien frioube rapteraetooh the PPARo

afonidl aativih0 pM Corrpound 9 had an induction factor of

28 at 100 AIM the

Figure 2-1 :

The results show the induction factors for compound 3, compound 4, compound 7,

compound 8 and compound 9. The values of these induction factors are given in
Table 2-1.

induction
Compound  [Concentration factor
10 uM 30.12
30 uM 27.27
Cp3 100 uM 25.84
10 pM 3.99
30 uM 22.15
Cp4 100 1M 61.07
10 uM 36.48
30 uM 50.37
Cp7 100 pM 37.84
10 UM 0.62
30 UM 1.27
Cp8 100 uM 0.98
10 uM 2.1
30 uM 5.00
Cp9 100 uM 28.19

Table 2-1

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

Figure 2-2 :




hi ghest concentration. 20 Figure 2-2 : 33 The results

show the induction factors for conpound 11, conpound

12, conpound 13, conpound 14mnd conmpound 17. The

val ues of these induction factors are given in Table

2-2. 34 CompoundConcentrationl nduction factor 1 M. 20

10 ML. 39 Cpl11100 ML0.19 1 ML.12 10 MB.45 Cpl2100
ThzeSultsisidiv Bte hdution CacBrs3dH Botfpobind 1 1; Ebfpdbnd A 2, compound

. 36 141 .38 1 Mr9.76 10 pMB5. 69 17100 ML3. 80
19apBPolad 4 ABY, QU b, ll'h%?faw@mfu s¢ indhclianctagtors are
gﬁeﬁfmi]%[g 4&-fold induction at a concentration of 100

pM conmpound 12 had a nmaxi mum i nduction factor of 22
at




5 100 pM 8 at 30 pMand 1 at 10 pM Conpounds 13 and
14 had induction factors conprised between 1.1 and 1.5
at the different concentratiogg tested. Conmpound 17
activated the systemw th a maxi mum i nduction factor
of 85 at 10 pMand a mninmuminduction factor of 13.8

at the 100 pM concentrati on.

35 Figure :

2-3 The

results show the induction factors for compound 19,

conmpound 20, qgohpeurd—23—and—ecenpoynd—22_The val ues
of these indudtion factols are given iRdyglign 2. 5 3.
ConpoundConc erlt COMRAHNEY |EPneentr r_1fagiomo 19
- PM15. 62 Cp19100 MD. 07 1{M21.130M19 -PM63..26 Cp20100
ML.22 1 MD.78(10 ML.10 Cp2llt@uM2. 80 1 V8940 10
MA9. 49 Cp2210Q M2Cp31Tablie 10D The resgligs show t hat
conpound 19 prjoduced a maxi MYMygo. 64701 g yHduc ion at
ég le[Vl 180r|\r||r\)/[ou2‘d 20 h%d g ] [ mguctT Jl{_lsfdblor of
o oenC2 g ad00uMLCTE O T20 820
conpri sed bet yeer—8—8—and 2T e TR S R
10 uM 1.10
Cp13 100 pM 1.6
1 UM 1.25
10 uM 1.36
Cp14 100 uM 1.38
1uM 79.76
10 uM 85.69
Cp17 100 uM 13.80
Table : 2-2

The results show that compound 11 produced a maximum 10-fold induction at a
concentration of 100 uM, compound 12 had a maximum induction factor of 22 at
100 M, 8 at 30 upM and 1 at 10 yM. Compounds 13 and 14 had induction factors
comprised between 1.1 and 1.5 at the different concentrations tested. Compound
17 activated the system with a maximum induction factor of 85 at 10 uM rand a
minimum induction factor of 13.8 at the 100 uM concentration.
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10 concentrations tested. Conpound 22 activated the

systemw th a maxi num induction factor of 50 at the
10 pMconcentration. Figure : 38-4 The results show the
i nduction factors for conpound 23, conpound 24,
conmpound 15 25, conpound 26 and conpound 29. The
val ues of these induction factors are given in Table
2-4. 36 ConpoundConcentrationl nduction factor 1 pML. 55
0 NB Cp23100 MD. 12 1 M2.06 10 ML1. 62 Cp24100 M. 00
TOWAS3 10 M21.03 Cp25100 M7.01 1 ML.75 10 M. 85

'fﬂil?—ﬁ-ﬂéi?ﬂ’cs Mhogﬁthé 1%%@)@ AtV %%mq)? p&Yﬁn c?gb Ccompound

npound a maxi mmin
%& a[ld Opmpcxmdp’&ma' he&ahsas obthessiinduwstiondactors aré givearin Table 2-
3of 11 at 10 pM Conpound 25 activated the system

Induction
CompoundConcentration| factor
1 uM 1.20

10 uM 15.62
Cp19 100 M 0.07
1 uM 21.50
10 uM 53.45
Cp20 100 uM 1.22

1uM 0.78
10 uM 1.10
Cp21 100 uM 22.80
1 uM 2.40

10 UM 49.49
Cp22 100 uM 273
Table : 2-3

The results show that compound 19 produced a maximum 15.6-fold induction at

10 pM, compound 20 had a maximum induction factor of 53 at 10 uM. Compound
21 had induction factors comprised between 0.8 and 22 at the different
concentrations tested. Compound 22 activated the system with a maximum
induction factor of 50 at the 10 uM concentration.

Figure : 2-4

The results show the induction factors for compound 23, compound 24, compound
25, compound 26 and compound 29. The values of these induction factors are
given in Table 2-4.
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conmpound 41. The vﬁc; L;Lﬁz‘%%ﬁ‘gﬂﬂ_ﬁdquﬁtb“ f
iven in Table 2t 6. Conpg Acentirat Mot n

J 10 MR7. 83 10 MM 21.03

f_act or 1 M24.55 5 100 UM = o7
1uM 1.75

10 uM 7.85

Cp26 100 M 1.08

1 uM 28.36

10 uM 25.26

Cp29 100 uM 0.27

Table 2-4

Compound 23 had a maximum induction factor of 3.6 at 10 uM, compound 24 had
a maximum induction factor of 11 at 10 yM. Compound 25 activated the system
5 with induction factors comprised between 7 and 21 according to the
concentrations tested. Compound 26 had a maximum induction factor of 7.8 for

the 10 UM concentration, compound 29 had induction factors of 28 and 25 at 1 and
10 puM, respectively.

10 Figure : 2-5
The resulis show the induction factors for compound 31 and compound 33. The _
values of these induction factors are given in Table 2-5.
Induction
Compound|Concentration| factor
1uM 3.77
10 uM 15.52
Cp31 100 uM 1.21
1 uM 22.05
10 uM 44.52
Cp33 100 uM 77.62
Table : 2-5
Compound 31 activated the system with an induction factor of 155 at the
15 concentration of 10 pM. The induction factors for compound 33 were 22, 44 and

77 for the 1, 10 and 100 KM concentrations, respectively.




Cp37100 MD. 02 1 ML4.70 10 M22.22 Cp38100 MD. 311 1
MB4.61 10 MB1.18 Cp41100 M3.39 Table : 2-6 The naxi mum
i nduction factors for conpoundg 37, 38 and 41 were 27,
22 and 31, respectively, at the 10 pm concentrati on.
10 These results denonstrate that the inventive
conpounds tested exhibit PPARy ligand activity and
therefore enable the transcriptional activation
thereof. Figure 2-7 : Evaluation of PPARy agoni st
properties of the inventive conpounds in the

145814 transactivation system 15 RKI 3 cells were
|ncubated with the different conpounds at
O destltsashows the indudtion mmoﬁ)rpmmpouﬁd 3Bucsmpdbied 38 and

‘{ﬂ?ﬁﬁ‘%@sﬁﬁﬁé“’aﬁ%%tﬁéﬁ O Btk o G 1y Table .

the different tre¢atnents. The h| ghefndilefioh fduct i on
factor the nore BPdu or?c?e‘?*ﬁ%\tréﬂ NiggdtopClli Vity. 20
The results in thetrgur QU4 1TE rdpctron factors
for .conpound 17, ;conpoung °Tt gdcor 29. The
val ues of these ind i on fqlb ¥ e i'écn in Table
2- 7. Conpoundl nguetton factuuMw NiEs !‘%_%.?%7—38
10 pM 22.22
Cp38 100 pM 0.311
1 UM 34.61
10 M 31.18
Cpd1 100 pM 3.39
Table : 2-6

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

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

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

the PPARy/Gal4 transactivation system.

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

higher the induction factor the more potent the PPARy agonist activity.

The results in the figure show the induction factors for compound 17, compound
33, and compound 29. The values of these induction factors are given in Table 2-
7.

Induction
Compound factor

Cpi7 1 pM 156.37
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10 M4.92 100 M5.13 1 ML5.65 10M33. 90 Cp33100 pM45. 58
1 ML7.05 10 M33.89 p29100 M). 01 Table 2-7: The results
show t hat conpound 17 had a n@g num i nducti on factor
of 25 at 10 pM Conpound 33 had a maxi mum i nducti on
factor of 45.6 at 100 pMand 5 conpound 29 of 33.9 at
10 pM Thése results denonstrate that the inventive
conmpounds tested exhibit BRPARY i gadep adtivity and
therefore enable the trangooiugti gnale.4adctijvati on
thereof. 10 Figures|3-1 aRduM-2 | Eysésiatii on of the
acute and prophyl actii c neyb@Ry ot ¢ct gygp prioperties of
the inventive conmpqspads Hb@uUme 3- 1a5s¢r dphyl actic
neuroprotection. Thirs TTgyr gyShoyWs {7ggr ot vol ume in
mB neasured after intral g, —occiigdon of 15 the
m ddl e cer ebr al arte;»_gﬁégfo1 5 M”i TUtE%1 ot]l owed by
reperfusion for 24 hours gc ore-sacttfi+ce. Figure 3-1

shows infarct volunme obser Lth three groups of

C57Bl ack/ 6 mce. Two of thﬁgl—"'\:\%ﬂal groups were

Thie® PRt sbIh AR IRt cothpdund: PPIHAANE rdxifdund MUUBEOK FAE8RY of 25 at 10
or with conmpound 42 at 200 ng/ kg/day for 14 S

da
WM oCorapeunibidgn hadoa ImaxsaTImadngudion faator of 456 at 100 M and

KT 2B AN T Sal'ea wi th compound. 42 and

32 mmB with conpound 15.

These results demonstrate that the inventive compounds tested exhibit PPARy

ligand activity and therefore enable the transcriptional activation thereof.

Figures 3-1 and 3-2 :

Evaluation of the acute and prophylactic neuroprotective properties of the
inventive compounds

Figure 3-1 : Prophylactic neuroprotection.

This figure shows infarct volume in mm3 measured after intraluminal occlusion of
the middle cerebral artery for 60 minutes followed by reperfusion for 24 hours

before sacrifice. Figure 3-1 shows infarct volume observed with three groups of
C57Black/6 mice. Two of these animal groups were treated by gavage with

compound 15 at 200 mg/kg/day or with compound 42 at 200 mg/kg/day for 14

days before occlusion.

It can be seen that infarct volume in untreated animals was 37 mm3 as compared

with 24 mm3 for animals treated with compound 42 and 32 mm3 with compound

15.

Figure 3-2 : Acute neuroprotection.

Figure 3-2 shows infarct volume observed with three groups of C57 black/6 mice.

Animals were treated with compound 15 at 200 mg/kg/day or with compound 42 at

200 mg/kg/day for 72 hours after occlusion.
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Figure 3-2 : Acute neuroprotection. Figure 3-2 shows

i nfarct volune observed with three groups of C57

bl ack/6 mce. 25 Animals werggtreated with conmpound

15 at 200 ng/ kg/day or with conmpound 42 at 200

ng/ kg/ day for 72 hours after occlusion. 39 It can be

seen that total corrected infarct volunme in untreated
lteamipé seen shatGotalBorrasteddnfanctemluvnt fin Eﬂtrﬁaﬁédfrﬂf ma!s was 50 mm3

| 42 d 43 mMmB wi
B nTat YB 500hador A TeA RS CRmGRHEd 43.anddkd mm3 with

nﬁ)mtrate the efficacy of the conpounds as
neuroprotective conpounds. Said conmpounds are active
The reaulishgresented in Figurest3-dndndis3-2cderaonsteatente efﬁcacy of the

R REHERREES. SRR RS S BAAL secacivo as

pedpteiadtier treutiiens andels addtwera%bﬁﬂ and not by way of
10 l'imtation. EXAMPLES The inventive conpounds were

prepared accordlng to the general nethods 15 outlined
?ﬁleopnvéﬁ% 3 éaﬂ@yﬁ{vg @ r&thgym&%fo'ncw RS gpparent in the
folloBving pixamples, avhich ane Livenefor puiBosts @ﬂqllust@ﬁon%nd ﬁbt by way of
@%EB TOCBH13, - CTHLS. OC( CLY) 2000R6.  S{CIB) 2
li 511 Q( 2- phenyl - 4- H 1- benzopyr an- 4- one) , CI:I—B C]—|

OH, O, Br, -SCH3, OC(CH3)2000R6, SC(CH3)2000R6
x3 and X5 = CH3. C(CH3)3, OCH3, OH, OC(CH3)2000R6

EXAMPLES

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

Description of general synthetic methods of the invention :

Synthesis of 1.3-diphenylprop-2-en-1-ones :

X1 =0H, Cl, Br-SCH3, -OC6H13, -C7H15, OC(CH3)2COORS,
SC(CH3)2COO0RS,

X2 = H, O(2-phenyl-4-H-1-benzopyran-4-one), OCH3, OH
X4 = OH, Cl, Br, -SCH3, OC(CH3)2COOR6, SC(CH3)2COORS6
X3 and X5 = CH3, C(CH3)3, OCHS3,

OH, OC(CH3)2COORS6
R6 = CH2CH3, H

General method 1 :

Synthesis of 1,3-diphenylprop-2-en-1-ones in acidic medium :
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R6 = CH2CH3, H General nmethod 1 : Synthesis of

1, 3-di phenyl prop-2-en-1-ones in acidic nedium: 40 The
ketone (1 eq) and the al dehyd40(1 eq) were dissol ved
in ethanol solution saturated with gaseous
hydrochloric acid. The reaction was stirred at room
tenperature for 6 hours and the solvent was then

el i m nated by vacuum 5 evaporati on.

1, 3- ¢,ph r pp- =il rifiad . .
chr oeirriltllte ogék)gb%ypgn&ngi{w qléggg%'%é? a (Brrev‘}téﬁ%od |§s:,oived inethanol
ssmgohesataraiéd with @apbenslmdmnmrgﬁaﬁidonlé'geihred@ﬁeil owas stirred at
nedium: 10 T etone (1.e and the al dehyde . eq
R teiprerafise or & hoemad b ivent Was dhei Gionaled byvacuum
o X gy . ¢
e?. g%@ﬁ?ﬁhr%@éﬁl@ I%@Er%m%hgﬁemvﬁlé%%%ﬁseﬁgﬁ dic?l eg tt0 grep hy on
spiragel with hydrochloric acid. 15
1, 3-di phenyl prop- 2-en- 1-one was obt ai ned by
precipitation or solid/liquid extraction after
Gamrpgliragihed »f the reaction nedium It was purified by
silica gel = chromatography or by recrystallization.
Sysihasia ofvbrdiphenyipopgenhtenes it basie sediured
1, 3-di phenyl prop-2-en-1-ones in the presence of sodium
ethylate : Sodium (1 eq) was dissolved in absolute
Taehleatohe (Theqkahdrthe (didelydeatl edf) werel disbyled (i #dydroalcoholic

.e _added. . The reaction m xture was stirred at room
S&E’hﬂ@rg (Foding, hydroxide s(2§nd3 - N HRR|i ttHIRI Was oetirredd at room
tfl en%iretiﬁ?ﬁs‘aﬁiﬂﬁg: Th it i a i
f'_o%) 12 hours. The reaﬁp@l%ﬁ%&mﬁ%\ﬁ@%ﬁéﬁ% |IFIi ea]@gphydrochlonc
agiddi ng 6 N aqueous hydrochloric acid solution. The
1§th¥>ﬁ%ylﬁ'?§p-§lénml e Had¥btained 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 and S-alkylation of thiophenols
General method 4 :
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vacuum evaporation. The residue was purified by
chromat ography on silica gel or by recrystallization.
30 O Al kylation of phenols amngi S-al kyl ati on of

t hi ophenols General nmethod 4. 41 O-R6 | (4=0'S 0 X3,
X5 H CH3, OCH3 R6 = CH2ZCH3 0 R6,, 05 GL = O, S
X2 H OHR6 = CH2CH3 OR6 10 - 0 X1 = d, Br -SCH3,
- OC6H13, - C7H15 =
q 2- phenyl 4-H 1-

ran-4-one 3 _and X5

=CH3 R6 = CH2CH3 15 The—shenol eq was "di ssol ved
in acetonitrilg? empal ogenat ative (1 to 10
eq) and potasshyum car Bonat e (5 Ieq) were then added.
The reaction nedium was bé t| rred under reflux
for approximtely 10 tgj_l#\e el i mnated
by filtration, thes |r_:| eagent were

el i m nat ed by vacuum

@ paavel

G1=0,8
X2 =H, OH
R6 = CH2CH3

X1 =Cl, Br-SCH3, -OC6H13, -C7H15
X2 = H, O(2-phenyl-4-H-1-benzopyran-4-one), OCH3
X3and X5 =CH3
R6 = CH2CH3, H
The phenol (1 eq) was dissolved in acetonitrile. The halogenated derivative (1 to

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

Acid hydrolysis of tertbutylic esters :
General method 5 :

X3 and X5 = CHS3,
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evaporation, and the expected product was purified by
silica get chromatography. 20 Acid hydrolysis of
tertbutylic esters : Ceneralggethod 5: OH 25 X3 and
X5 = CH3, 42 X2 = H,
A 2- phenyl - 4- H 1- benzopyran-4-one), OCH3 , X1 = O,
Br, -SCH3, OC6H13, -C7H15 The tertbutylic ester (1 eq)
was di ssol Xa= HpOg2-phknyledrbt-hemzopyiaht-4soneRBCHE 5
acid (10 eq) wasxacder BrarBCHBEOOEH1S, eCrRgsstirred at
roomtenperature for 12 hours. The resulting product
was WHé'téﬁﬁﬁnge% g:@hﬁ%.@mié’?cﬂﬂ?ﬂn' di€hio ef?l%pg}’triﬂugroacetic
nt star 1n m S’ use

recrystallization. esis 0 eria

acig (Premewns @dded, anddheimixturéOvas stived dg root tempergiure for 12
bal 1 . -
GBS P8 osulting ArBsyet v Bs RyiesbvShramatestsp X sroplien el or by

rétystaflizaffon, Thi s conpound was synt hesi zed from
2', 4" -di hydr oxyacet ophenone and et hyl

_________

d UcC e U O " v . OT o v ‘;A‘. Tt
c&mbouridgt+ NVR CDCI 3 Sppm : 1.25 (t, J = 7.17 Hz, 3H),
1.67 (s, 6H), 2.56 (s, 3H), 20

4.24(q,J=7.17Hz, 2H), 6. 27(d; J=2.55Hz, 1 H), 6.37 (dd, J

= 2.55 Hz, J = 8.72 . ; (d, J =8.72 Hz, 1
H, 12.6 (signal, 1 FDHS.—%is'Pg-Du'—“errce——ft atériP' S pat ent

3, 629, +(ethoxpearbBhyidimethvimethioxyfacStophienone :
mat eri al 2:

This compound was synthesized from 2’,4'-dihydroxyacetophenone and ethyl
bromoisobutyrate (1 eq) according to general method 4 described earlier.

It was purified by chromatography on silica gel {elution : cyclohexane/ethyl acetate
9:1). 1H NMR CDCl3 6ppm : 1.25 (t, J = 7.17 Hz, 3H), 1.67 (s, 6H), 2.56 (s, 3H),
4.24 (q,  =7.17 Hz, 2H), 6.27 (d, J = 2.55 Hz, 1H), 6.37 (dd, J = 2.55 Hz, J = 8.72
Hz, 1H), 7.62 (d, J = 8.72 Hz, 1H), 12.6 (signal, 1H).

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

Starting material 2 :

3-chlorophenyl acetate

Cl\©/0\([)]/

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

acetic anhydride (2 eq) were added. The mixture was stirred at room temperature




3-chl orophenyl acetate a 30 3-chl orophenol was

di ssol ved in dichloronethane. Triethylamne (1 eq) and
acetic anhydride (2 eq) were agded. The m xture was

stirred at roomtenperature 43 for 5 hours. Solvent

was elimnated by vacuum evaporation. The evaporation

resi due was taken up in dichloronethane, dried on

fom §riemiram Salveat evasneliminated blyvmuwaevabd)naihoal etlhéyevaporation

rvaﬁuum o %@LIB%R qilgﬁl‘rggrbéﬁlt I ongflfagrpX magnesium sulfate and the
s@%h@?%gelébl%ﬁﬁte@c%ﬁ/at\%(&@ﬁ) vép%r aHohMR %lf?ba%ﬂm was by

, , tarting materi
chromatograpnoern siling geblefalian bwmmmneﬂatﬁyka’ﬂetﬂtegﬂﬁeﬁyl
rtin er wi th al um ni um
5 1&&%@?@%&%‘)%%{@ A 6010 Bt Moo or 1
hour. The reaction nedigy Snafefgl 8¢ to room
tenperature then poured‘m—‘l‘gﬂl nice. gueous phase was
extracted with megk@hlone-2thydmixgacetbplénames dri ed on
magnesi um sul fate then vacuum evaporated. 15
Purification was by silica gel chromatography (el ution
: cycl ohexane/ et hyl acetate 95.&%). 1 H NVR CDCl 3
Sppm 3.41 (s, 3 H, 6.81 ([ = 8.82 Hz, J = 1.47
Hz, 1 H, 6.91 (d, J = 1. 4AH H, 7.60 (d, 8.82
Hz, 1 H, 12.33 (s, 1 H 20 Refeence . Chen of al., J
Chem Soc, 1958, 146-148. Starting material 4:
10 S@Iﬁm‘ophewylmétamwmrtmg myAtesahg) way eined vdghaidenifiuhé chloride (3

eq) The mixture was heated at 200°C for 1 hour. The reaction medium was
cooled to room temperature then poured in ice. The aqueous phase was

extracted with methylene chioride which was dried on magnesium sulfate then
vacuum evaporated.

15 Purification was by silica gel chromatography (elution : cyclohexane/ethyl acetate
95:5).

tH NMR CDCl3z 8ppm: 3.41 (s, 3 H), 6.81 (dd, J = 8.82 Hz, J = 1.47 Hz, 1H),
6.91 (d, J = 1.47 Hz, 1H), 7.60 (d, 8.82 Hz, 1 H), 12.33 (s, 1H)

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

Starting material 4 :

4-Ethyloxycarbonyldimethyimethyvloxybenzaldehvde

ot

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

Purification was by silica gel chromatography (elution : cyclohexane/ethyl -
acetate 9:1).
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25 This conpound was synt hesized from

4- hydr oxyabenzal dehyde and et hyl bronoi sobutyrate

according to general nethod 444lescri bed earlier.

Purification was by silica gel chromatography (el ution
cycl ohexane/ ethyl acetate 9:1). 44 1 H NVR CDCI 3 i

'|.opm 1.20 &D J =6.96 Hz, 3H), 1.67 (s, 6H), 4.21
(q, JHENMR QDG 5 ppn . 6284, o= 606-Hg, 9Hl)Hz.6748) 6H),. 421 (q, J =
656 H2, ZHJ 6808, y €801 1S B T 75 h; 0 2805112 B! 858 s, 1h)
3, 5-di net hyl oxy- 4- et ht oxycar bonyl di net hyl net hyl oxybenz
al dehyde | 0 This conpound was synthesized from
3, 5-di net hyl oxy 4- hydro pianking material ds :
br onoi sghy :
descri bet ] is:
chr omat ography (eI ution : cycl/ohexane/ et hyI acet ate
8:2). 1 HNWR CDCI 3 b ppm: .29 Hz, 3H),
1.50 (s, 6H), 3.84 (s, 6H), —729Hz
2H), 7.08 (s, 2H), 9.86 (s, tar?\ng rmterlal 6:
15 3. 5-dineth |
| - 4- et hyl oxycar bonyl di et iy et hy oxybenzal dehde 0 This
conpwhrsd Wesnsyouritesi 268k f 1 osimih&sigkdret hitbnd-  3,5-dimethyloxy-4-
dr ox abe éel dehyde and et hyl bronoi sobutﬁéra e
& TCEYRRHY A aad et heamaisobeiyeate negording te geneml method 4
dBé'éritfédC was by silica gel chronmatography (elution
: cyclo IJ>I<I§ﬂe/ ethyl acetate 95:5). 1H NVMR CDCI3 b ppm
. 1. 3Ruificatibn=was1by Isilica3gél, cﬂro&&t(agrapﬁﬂtl(hlut%n29cyédohexanelethyi
28bhte 8:2),
1TH NMR CDCl; & ppm : 1.33 (t, J = 7.29 Hz, 3H), 1.50 (s, 6H), 3.84 (s, 6H), 4.27 (q,
J =7.29 Hz, 2H), 7.08 (s, 2H), 9.86 (s, 1H)
Starting material 6 :
3.9-dimethyl-4-ethyloxycarbonyldimethylmethyloxybenzaldehyde
Jeqal
I
0

This compound was synthesized from 3,5-dimethyl-4-
hydroxyabenzaldehyde and ethyl bromoisobutyrate according to general method 4
described earlier.

Purification was by silica gel chromatography (elution : cyclohexane/ethyl
acetate 95.5).

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

Starting material 7 :
3-Ethyloxycarbonyidimethvimethyloxybenzaldehyde -
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4.30 (q, J = 7.14 Hz, 2H), 7.54 (s, 2H), 9.88 (s, 1 H
25 Starting material 7 : 3-Eth to carbon Idineth

| met hl ox benzal deh de : 45 Thiqs conpound was

synt hesi zed from 3-hydroxybenzal dehyde and et hyl

br onoi sobutyrate according to general nethod 4
described earlier. 5 Purification was by silica gel
chromat ography (elution : cycl ohgxane/ ethyl acetate
9:1). 1 HNWR CDCI3 S ppm: 1.p J =7.27 Hz, 3H),
1.62 (s, 6H), 4.25 (q, J = e , 2H), 7.11 (m 1
H, 7.31 (m 1 H), 7.40 (t, 809 Hz, 1 H), 7.49
(m 1 H, 9.93 (s, 1 H). ting material 8 :

4- Et hyl oxycar bonyl di net hyl ng t hi obenzal dehyde 15
4- Met hyl t hi obenzal dehyde (1oeq) was dissolved in

nmet hyl ene chloride and the solution cooled to OC .
Met achl or oper benzoi c aci d (1 5 eq) was added in snall
fracth@ngom ;EB%nHeﬁ%g ddP i gd éhﬂaﬂ}’efﬂ 4and ethyl
chr omat ogr aph it ona rret ac perbenzol c
bremoisobulynate anddeding do genéral athoad 4tdﬂsm:hbed earlier.

was. ERTTHARTE RS, bY SIS0 o roBstedtiphy e e 0 thaéx%ne/etnyz
atdtate 99)). was added and the mxture was stirred for

another 15 mn. The solid was elimnated by
filtiHtNOMIR DK Bippmatie24i(t] do& 3:27ntdgnald), uh62 ($,feH ) 4.25 (q, J =

7 e Vappon Aot 7ot BBt Bt siE HadPharde (. 1h)

gm@snm]getl c anhydride, then heated under reflux for
30 mn and evaporated to dryness. The residue was
taken up in 25 nethandtafingmaterishBie sol ution,
stirred at room t gnpf fo 10§ _thenthe
solvents were elim 1B evaporat i on. The
oi ly residue was taken thiobenzaldehyde

iy

4-Methyithiobenzaldehyde (1 eq) was dissoived in méthylene chloride and

~ the solution cooled to 0°C . Metachioroperbenzoic acid (1.5 eq) was added in

small fractions. The reaction was followed by thin-layer chromatography.
Additional metachloroperbenzoic acid was possibly added so as to obtain total
disappearance of the starting product. The precipitate was eliminated by filtration.
Calcium hydroxide (1.5 eq) was added and the mixture was stirred for another 15
min. The solid was eliminated by filtration, the filirate dried on magnesium sulfate
and the methylene chloride was then eliminated by vacuum evaporation.

The evaporation residue was taken up in acetic anhydride, then heated under

reflux for 30 min and evaporated to dryness. The residue was taken up in

methanol/triethylamine solution, stirred at room temperature for 15 minutes, then
the solvents were eliminated by vacuum evaporation. The oily residue was taken

up in a saturated aqueous ammonium chloride solution then extracted with
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up in a saturated agueous anmmoni um chl ori de sol ution

then extracted with 46 nethyl ene chloride. The organic

phase was dried on magnesi um4gl fate and vacuum

evaporated. The resulting 4-nmercaptobenzal dehyde

internedi ate was used without further purification.

It was al kyl ated according to general nethod 4 to
mgdthylena-chloride. The organic phase was dried on magnesium sulfate and

| ox rbonyl di net hyl met hyl t hi obenzal dehyde.
. V%%HW 'eé’éf)s alas by silica gel chromatography (el ution

: iyggé?féﬁl}lﬁgﬁtctlﬁercétﬁ@b%hﬁalaeﬂ%de %niérmﬁaxa@(;&vﬁ?%g&i“ without
further qeurtiicationt) It was 2lkyiated acc@rdyegl-t@ geméral mesBod & 19 yield 4-

oTyfpiRatbonviitergingthipiobeReattntio. oo on Lettors
25( 1P)1r|f|détib3‘r Was6by Sil@at%ygcmhﬂw@*apﬂy (elution : cyc!ohexanelethyi

4 - Et hyl oxycar bonyl di net hyl nmet hyl oxyacet ophenone
ound was synt hesi zed from

{ {
SRR AR A6 ot
2F7.6B¢d] J o18.98HARH) . Bsa(dgel_ stsecmmtzmr [ 81Os{ by gn

. cycl ohexane/ ethyl 20 acetate 9:1).
ppm: 1.17 (t, J = 5.64 Hz, 3H), 161(s 6H), 2.50

el ol 160 Gl £ il . () T Lot

23507 17258- 37560rmpheny| acetate 3-bronophenol was

di ssolved in dichloro hane. Tri. et Byl amne (1 eq) and
acetic anhydride (2 ggjﬂﬁ@m%nd the mxture

was stirrefl-Eh rbSAPAIAE I Anéthlloxyacetophenone :

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

/\LHQL’(

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

1H NMR CDCl3 8 ppm : 1.17 (t, J = 5.64 Hz, 3H), 1.61 (s, 6H), 2.50 (s, 3H), 4.18
(g, J = 5.64 Hz, 2H), 6.78 (d, J = 8.82 Hz, 2H), 7.83 (d, J = 8.81 Hz, 2H).

Starting material 10 :
3-bromophenyl acetate

RO

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

anhydride (2 eq) were added and the mixture was stirred at room temperature for
5 hours. The solvent was eliminated by vacuum evaporation. The evaporation
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30 5 hours. The solvent was elimnated by vacuum
evaporation. The evaporation 47 residue was taken up

i n di chl oronet hane then driedgpn nagnesi um sul f ate.

The solvent was elimnated by vacuum evaporati on.
Purification was by silica gel chromatography (el ution

. cycl ohexane/ ethyl acetate 95:5). 51 HNW CDCI3 5
regidue wais3iakés ,up3id) dichloBomethdna théh) drisicaoh imagmasivmi flifate. The

br onbacet ophenone 10 3- br onophenyl
sgentivas EatEY BYcubT e VARl i xed w th
al u d t
2t 2bOiBH, o By (lcaidl Bt e (ot Softidipnerethy
apelgite OBijer at ure then poured in ice. The aqueous phase

was t .t h n . h was dried
n naglﬁg@?ﬁ{;ﬁg?{h% é.%% rgﬁgg}asf%?%mg"ﬁy silica
gel chromat ogr aphy (eI ution : cycl ohexane/ et hyl

acet ate 95: 5) 1 HNWVR CDCI3 5 ppm: 2.59 (s, 3H),
7.01 (d, J = 8.5 Hz, LtﬂtmanEBemlm H, 7.55 (d, J
= 8.5 Hz, 1H) 1.33 Start|n material 12 :
20 4' - Et hyI oxycarboetyr ot T HEC Ty jreet ophenone
4' nethylthloacetophenone was dlssolved i n nmethyl ene
chloride and the 25 solution cooled to OC.

Met achl or oper benzoi ¢ aci #&5.€4) was added in snal |
fractions. The reaction was | owed by thin-I|ayer
chr omat ogr aphy. Addi ti onal et ahl or oper benzoi c acid

was possi bly added so as to obtavn total
S xSPRBFA il Sk 8 105 b SORRER B corse o
eé|)'L aﬁ1deﬂh)a Hﬁ&u@d\ﬁﬁg Heated B8 260%C Y6£1 WsurS tTHd RLiBh medium was

anot her
cooled to room temperature then poured in ice. The agqueous phase was

extracted with methylene chloride which was dried on magnesium sulfate.
Purification was by silica gel chromatography (elution : cyclohexane/ethyl
acetate 95:5).
1H NMR CDCl3 3 ppm : 2.59 (s, 3H), 7.01 (d, J = 8.5 Hz, 1H), 7.13 (s, 1H), 7.55
(d, J =8.5Hz, 1H), 12.33 (s, 1H)
Starting material 12 :

4’ -Ethyloxycarbonyldimethyimethylthioacetophenone

iy

4’-methylthioacetophenone was dissolved in methylene chloride and the

solution cooled to 0°C . Metachloroperbenzoic acid (1.5 eq) was added in small
fractions. The reaction was followed by thin-layer chromatography. Additional
metachloroperbenzoic acid was possibly added so as to obtain total
disappearance of the starting product. The precipitate was eliminated by filtration.
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mn. The solid was elimnated by filtration, the
filtrate dried on magnesium sul fate and the nethyl ene
chl oride was then elim nated #§ vacuum evaporati on.
The evaporation residue was taken up in acetic
anhydri de, then heated under 5 reflux for 30 mn and
evaporated to d;¥ness. The residue was taken up in

GaleHAWRYdroxider(1y8 em wasssidedi and the mixture was stived for another 15
, e i A e .sojvents were .

R RS el thrafiolfine A8 Rinb e i surate

anditbe methyleneahigride whe thernekminatadbp vatiraBvapbeion.

ol ution ﬁé}in extracted with nethylene chloride. The
g8/RROB Jesigue e dalen MRy e 3ralis anhydride,tthen heated under

réfBUYeR SHARR R ev E&a&&?%t&@ﬁg?s. The residue was taken up in

4- rrercapt oacet opheno e Interne € was use
methanelrigihylamioatsadution, tstiwed atl tophaterparatuediond 5t minutes, then

|, method. 4. to yield 4- . . .
i OB o iefkel hY vieitip evaposatian pReR iy residue was taken
U & i Tated RS ainffori, BloRdB! BILABNVINER dkiBlled with
meshylgnarehlatida. hitdie groanic pheseswas (driegldpn Magnesieny sufate then

r : 1753-1756. 1 H NWVR CDC13 8 ppm: 1.21
v%??drﬁeiraéé@&%_‘z’ 3H), 1.51 (s, 6H), 2.59 (s, 3H), 4.12
(q, THe=reéultihgHz-meéHapidadstoplienche™ iStefiPetiate 2ls dsd® without
nthesi s of internediate

f%@i%é!ﬁﬁgéﬁg%ﬁi wggbyaﬂ%ﬁaé%z aceordinghie @eneeal wethesuddte vield 4-
B P e GAE T TPT 00 40 Thi s
Pudfigationdvamby silica lget chmindtographydelutionacsiclieracsetidcetate
032 |

Reference : Young NR, Gauthier J Y., Coombs w (1984). Tetrahedron
Letters 25(17): 1753-1756.
TH NMR CDCI; 8 ppm : 1.21 (t, J = 7.32 Hz, 3H), 1.51 (s, 6H), 2.59 (s, 3H), 4.12 (q,

J =7.32 Hz, 2H), 7.51 (d, J =8.40 Hz, 2H), 7.79 (d, J = 8.40 Hz, 2H)

Synthesis of intermediate compounds used to_ synthesize the inventive
compounds:

Intermediate compound 1 :

1-[4-chlorophenvi]

-3-[3.5-dimethyl-4-hydroxyphenyllprop-2-en-1-one
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di met hyl - 4- hydr oxybenzal dehyde accordi ng to general
nmet hod | described earlier. Purification was by
chromat ography on silica gel 4glution :
cycl ohexane/ et hyl acetate 95:5). 5 1 H NVR CDCI 3 8 ppm
2.30 (s, 6H), 7.32 (s, 2H), 7.34 (d, J = 15.25 Hz, 1
, 7.47 (d, J =8.86 Hz, 2H), 7.75 (d, J = 15.26 Hz,
1 H) This. eon(mhundl wak. &ﬁnﬁﬂész%tl) from 4-ehidRsAcHt6phenone and 3,5-

' dlr@%@%ﬁmy ﬁz%%ﬁ %géﬁ{gﬁ'&@wralzngﬂwgbﬁgscnbm earlier.

Thi s SYRthe
I SCORTBRS "8V ICSNAR kB on sica oel (ekton:
cmlnbexgne/ethuymetateows;\l dehyde according to general

1D iR 2t tse BP T 3edsu2bini7 34 (Ao = 15.25 Hz, 1H), 7.47
(XG5 ST PREDR) M6 2108 26 Bl 1), . %%ﬁ%&mm

7.48 (s, 2 H), 7.6dntetmedistes ddnz ,774(dJ
= 15.7 Hz, 1 H), 8.10 ( 0 Hz 8.92 (s,
1 H 20 I_nterrredi ate ée@p@@m B Itgio met hoxvphenyl |
-3-[3, 5-di mtpg-dﬁnémgpmyer%&p eRVIRPoB-EanH-Ghe; 25 50
Thi s conpound was synthesized Trom

2' - met hoxyacet ophenone and 3, 5-

di met hyl - 4- hydr oxybenzai dehyde accordi ng to general
met hod | described earlier. Purif cat hon was by
chr omat ogr aphy on si l |ica gel (el
cycl ohexane/ ethyl acesat e, 8:2).
2.39 (s, 6H), 2.22 (s,
(m

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

Intermediate compound 3 :
1-[2-methoxyphenvl

-3-[3.5-dimethyl-4-hydroxyphenvllprop-2-en-1-one
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3H),7.82 (d, J =155 Hz, 1 H, 8.17 (d, 1 H), 12.96

(s, 1 H Internediate conpound 4: 1-[4-hexyl oxyphenyl ]

10- 3-13. 5-di et hyl - 4- hydr opheBy| ] prop -2-en-1-one : 15

20 Thi s conpound was synt hesized from

4- hexyl oxyacet ophenone and 3, 5-

di met hyl - 4- hydr oxybenzal dehyde accordi ng to genera

met hd&isl caapoundewas aynthasizeth ok geotetboxyacptophenaae and 3,5-

B Ol AReh i bhaR G to\nerd methad desired eartier
Eeacgwiﬁc?ﬂo?riz‘l E\WSSI—DNB@ golzhimm?tsdér%ﬁaj m4ongg|) ?itliéa 389& 43elution :
cg{:?@be;gﬁelgttbyj agelats 8- 1 = 8.43 Hz, 2H). 7.48 (s, 2H),

1@ Rllgﬁcli%m(%é) it g0 &%Hélé'llu? :2% (s ?é’),:ﬁ.ég'(%,d?m,’ 7%7.7.62 (m,
3!42{ EEFS% gt@n %Iermz; uHd, 8:17 (, 1H3 1B.96 P8 Y1H)

- 3-[ 3, 5-di net hyl - 4- hydr oxyohenyl ] pr op- 2- en- 1-one 51

Thi s conmpound was sy, j | . -

4' -chl oro-2' - hydr ox fite? géﬁéﬁﬁ%-ﬂ ng materi al

3) and 3, 5-di net hyl - 4- hydhexyloeppglmighyde according to
general net _deﬂci ed ear|ier, Purjfication was
by chr omat ogFEsFH Hydraxyph -en-egne 5 1H
NVMR DMSO Sppm: 2.21 (s, 6H), 7.1 (m 2H), 7.55 (s,
2H), 7.72 (d, J = 15.4 Hz, 1 H), 7.80 (d, J = 15.4
Hz, 1 H, 825 (d, J=9.0 Hz, 1 H, 9.09 (s, 1 H),
13.04 (s, 1 H) Internedi ate conpound_5-
2- (3. 5-di met hyl - 4- hydr oxyphenyl

- 7-chl or 0- 4H 1- behz6pyran<4:

This compound was synthesized from 4-hexyloxyacetophenone and 3,5-
dimethyl-4-hydroxybenzaldehyde according to general method 1 described earlier.
The expected compound was precipitated in the reaction medium,

~dried then used without further purification for the following reaction.

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

Infermediate compound 5 :

1-I2-hydroxy-4-chlorophenvi]

-3-[3.5-dimethyl-4-hydroxyphenyl]prop-2-en-1-one

CH
oo L]
gl |
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10 Thi s conmpound was synthesized from

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

di net hyl - 4- hydr oxyphenyl ] pr op82- en- 1-one (i nternedi ate
conpound 5) according to the foll ow ng nethod :

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

hen*] prop-2-en-1- 15 one was di ssolved in

di met Hiﬁ §QMROMNge Wagnsynihesiged rijematt -ohleraaddavtirosyatetophenone

(%tgggtg:?néf%ag 3 ﬁ\%a lsg@%i}dggﬂgiﬁ @dk%%eﬁé?%gpg@%] F\g(forﬁlng to general

nisthod Hydestribédesariiereci pi tate was dried, rinsed with
n then with wa

Pur i PRELER WaS Loy ipiiabicinpian on siise:ds ohisne 1) de
%B‘éo”@S‘BM“ DRI b 2P (AR Pim PHTNBS G2 72 (0, -

18.468zHH), 7.80 (d, J = 7[{54!3{2, 2H), 825@, (U=D.HY, 14, AN, 1H) 13.04
DOﬁ_BI AG S. P., CGhiya BJ (1986). Indian J Chem Sect
759. 25 Interrredl ate comound 7:

1-[2- et hyl oxy- 4-chl or

-3-[3, 5- dlnEthyI 4- hyd?ggy diate comnound 6 phenyl ] prop
dirmpthyl-#Hhvdroxyphenyly AradosrdHrbbenzshyraga-one

4' - chl or o- 2 - met hoxyacet ophenone and

3, 5-di net hyl - 4- hydr oxybenzal dehyde .ccobglng to

general nmethod | described earlie i fication was

by chromat ography on sil4.ca

cycl ohexane/ et hyl acetate

.21 (s, 6H), 3.90 (s, 3H)5 (m 1 H, 7.23 (d, J

15.5 Hz, 1H), 7.29 (s, 80 Hz, 1H), 7.38 (d, J

15.5 Hz, 1H), 7.41 (s, 2H), P 48 (d,

This compound was synthesized from 1-[2-hydroxy-4-chlorophenyi]-3-[3,5-

. DMSO 8 ppm :

N

| dimethyl-4-hydroxyphenyljprop-2-en-1-one (intermediate compound 5) according

to the following method :

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

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

Purification was by dissolution in methylene éhloride and preéipitation by
addition of heptane.

1TH NMR DMSO 8ppm: 2.25 (s, 6H), 6.87 (s, 1H), 7.51 (d, J = 8.55 Hz, 1H),
7.73 (s, 2H), 7.98 (m, 2H)

Reference : Doshi AG, S. P., Ghiya BJ (1986). Indian J Chem Sect B 25:
759.

Intermediate compound 7 :
1-2-methyloxy-4-chlorophenvl]

-3-[3,5-dimethyl-4-hydroxydimethylmethyloxyphenvllprop-2-en-1-one -




J=7.98 Hz, 1H) 10 Internedi ate conpound 8:

1-[ 4- bronophenyl ]

- 3-[ 3, 5-di net hyl - 4- hydr oxyphes®/| | pr op- 2- en- 1- one :

. Thi s conpound was synt hesi zed from

4' - bronpacet ophenone and 3,5- 15

di net hyl - 4- hydr oxybenzal dehyde accordi ng to genera
method 1 described earlier. Purification was by
chromat ography on silica gel (el ythpH:

cycl ohexane/ et hyl acefate 85;]15) H NVMR DVMSO b ppm :
2,30 (s, 6H), 7.32 (s, 766 (m 3H), 7.75
(d, J = 15.27 Hz, 1 H), , 4 =8.70 Hz, 2H)
9.82 (s, 1 H 20 InternEolati conpound 9:

1-[ 4- heptyl phenyl ]

Tﬁl [Si)’h‘g n,gd&&ﬁgﬂﬁg wg%ﬁh@g%%ﬁnﬁphﬁﬂogh%m 5 -me?hoxyacetophenone

aAd - P dimetnlaphrienbedidéhfde according to general method 1
d| rreth | - 4- hydroxybenzal dehyge accor di n% to ggenera

qariescri bed earlier. Purification was by

5 232? PRARSIRATY 0P 2cbl o SHBmABOHIN g0 yillsas ) . (eluton:

cﬁ:lﬂﬁbxam;e/aﬁylaietﬁté?&ﬁ%SE;i) 21 607(r3n5 25|) 32 2% g ; "
t = 7, , . , = 8. ,
1%6’"‘%%{9& Ppm): 2.21 60 ¢, 3 iﬁm%.r&(mm H),,7.231d, J = 15.5

H%EBBI)’,(@?Q?S&?%%B %'_I)qu 183 of@df{e_‘] ﬁéﬁﬂ?ﬁ@z’gom%r?@ 7.48(d,
J=7198CGmmybind 1: | -

2- hydr oxy- 4- et hoxyc?r bonyl d| rret hyI rret hyl oxyphenyl
-3-F3,5-ditertbutyl termiae s -2-en-1-one

1-[4-bromophenvi]-3-[3,5-dimethyl-4-hyd roxvphenvl¥prop-2-en-1 -one :

10

This compound was synthesized from 4'-bromoacetophenone énd 3,5-
15 dimethyl-4-hydroxybenzaldehyde according to general method 1 described earlier.
Purification was by chromatography on silica gel (elution:
cyclohexane/ethyl acetate 85:15).
1H NMR DMSO & ppm : 2,30 (s, 6H), 7.32 (s, 2H), 7.56-7.66 (m, 3H), 7.75
(d, J = 15.27 Hz, 1H), 7.90 (d, J = 8.70 Hz, 2H), 9.82 (s, 1H)
20
Intermediate compound 9 :
1-[4-heptylphenyl
-3-[3.5-dimethyl-4-hydroxyphenyllprop-2-en-1-one :
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Thi s conmpound was synt hesized from 2' - hydr oxy-4' -

(et hoxycar bonyl di et hyl net hoxy) acet ophenone (starting
material 1) and 3,5 20 53

di tertbutyl - 4- hydr oxybenzal dehyde according to genera
nmet hod ‘I described earlier. Purification was by
chromat ography on silica gel (elution
cyclohexane/ethyl acetate 9:1). 1H NWMRICDCI3 5 ppm :
1.25 (t J = 7.11 Hz, 3H), 1.45 (s, 18D, M 70 (s, 25

6H), 4.26 (q, J = 7.11 Hz, 2H), 1 H), 6.33
(d, J:237Hz 5 .8 Hz, J =
2.37 Hz, 1 H), 7.41 (d, J , ,75(s,

2H) 7.83 (d. J=88 Hz, 1
H, 13.5 (s, 1 H Con'pound2

5 i (O RPN ry@é’%i&y‘j‘aﬁﬁé‘zf JS?E%X §lpiiatstophepesie and 3.5-

difviethyd qgl?%tg(gﬁ* Yéifral e faEMyBe dceBrHihg %énér%i Hié‘ﬁﬁ&:l(‘! éi%scrlbed earlier.

et hox %JJ‘ met hyl oxypheng
itert tfwthﬂhyMﬂSxyMenyfﬂ]rpmﬂboglap - 1onne s(hcarrp@elhd {elution :

thod : 10 Th t
QrRoahg i SRetate B re O N cous IN sodium
hydr opH SEMRIDMSO 8/ppn®; 684 gﬂssﬂgidfés T(f:mf!zﬁ.H)hel 60 thUDA), 2.21 (s,
was keé)t under reflux for hour's he nmedi um was

&ty 4169 daJ w7§@dﬂz,|2iﬁ of -3 dNJ /8108 dHiet, e 7&1;& @, 2hn7.60 (d, J =
T, [
U838 M LB L 1 2B, i BOa TR oBsRo et E 02 5. 1)

Purification was by preparative HPLC (reverse phase
3, 1_|c gspher 12pm elution : water - nethanol -
egls oL inveptive compounds:1) . 1 H NVR CDCI 3 8 ppm
1.49'(3, 18H) 1.73 (s, 6H), 5.62 (s, 1 H), 6.44 (d,

Compound 1:
1-[2-hydroxy-4-ethoxycarbonyldimethylmethyloxyphenyl

-3-[3.5-ditertbutyl-4-hydroxyphenvilprop-2-en-1-one

This compound was synthesized from 2'-hydroxy-4'-
(ethoxycarbonyldimethylmethoxy)acetophenone (starting material 1) and 3,5-
ditertbutyl-4-hydroxybenzaldehyde according to general method 1 described
earlier.

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

tH NMR CDCi3 & ppm : 1.25 (t, J = 7.11 Hz, 3H), 1.45 (s, 18H), 1.70 (s,
6H), 4.26 (q, J =7.11 Hz, 2H), 5.63 (s, 1H), 6.33 (d, J = 2.37 Hz, 1H), 6.42 (dd, J =
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88 HzydroRy37Hzc A

15.5 Hz, 1H), 7.01 (m 2H), 7.57 (t, 1H), 7.81

15.5 Hz, 1H), 7.87 (d, 2H), 7.93 (d, 1 H, 8

H 20 MS (ES-MS) : 453.2 (M 154 Conpound 3:

42- hydr oxv- 4- chl or ophenyl |

- 3-r4- car boxydi net hyl met hyl oxyphenyl ] prop-2-en-1 -one

OH 25 55 This conpound was synt hesi zed from
EB;'bdddtdomFeﬂGr% HantH), 7.5 (s, 2H), 7.83 (d, J = 8.8

He LT R DO K T ad e NP S qaner al et hod 2

descri bed earlier. Puri flO“dihpeﬂnW by chr omat ogr aphy

on silica (elution : cycl ohexane/ et hyl acetate
9:1).1Hgm&mﬁﬂeﬁf bo i I ] -

8.54 Hz,
(d, J = 17
Hz,1H),1284(s 1H,

359.0 (M 1) 10 Conpound 4: 142- hydrloxvphenvl |
- 3- F4- car boxydi net hvbnet hyl oxypheny - 2-on-1 -one
Thi s conmpound was syitihgsi zed f0

ethyloxycarbonyldlneth I benzal dehyde

(starting material 4) accod| nd to general nethod 2
described earlier. Purificatio was by chromat ography

g:nlsi.l'hi'sca 986mpBLHET ON was CY Clsphbanehet NYrofCet 24 §2-hydroxy-4-
ethoxycarbonyldimethylmethyloxyphenyl]-3-[3,5-ditertbutyl-4-hydroxyphenyi]prop-
2-en-1-one (compound 1) according to the following method :

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

Purification was by preparative HPLC (reverse phase RP18, Licrospher 12um,
elution : water - methanol - triflucroacetic acid : 22:78:0.1).

1H NMR CDCl; § ppm : 1 49 (s, 18H), 1.73 (s, 6H), 5.62 (s, 1H), 8.44 (d, J =
15.5 Hz, 1H), 7.01 (m, 2H), 757 (t, 1H), 7.81 (d, J= 15.5 Hz, 1H), 7.87 (d 2H),
7.93 (d, 1H), 8.26(d, 1H)

MS (ES-MS) : 453.2 (M-1)

Compound 3 :
4-I2-hydroxy-4-chlorophenyi]

-3-[4-carboxydimethylmethyloxyphenyllprop-2-en-1-one :

)
0
\\/U\OH

cl . OH
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1H NVMR DMSO S ppm: 1.58 (s, 6H), 6.88 (d, 2H), 7.01

(m 2H), 7.57 (t, 201 H, 7.81 (d, J =15.5 Hz, 1

H, 7.87 (d, 2H), 7.93 (d, J 5515.5 Hz, 1 H), 8.26 (d,

1 H, 12.69 (s, | H M5 (ES-M5) : 325.1 (M1) 25

Compound 5: 1-[2-hydroxyphenyl] -3- 3 5-dinethox

-4-carbox dineth Inmeth lox hen | ro -2-en-1-one : 56

OH Thhs compownd was sythésized efcorhr 2rydroxy-4'-chloroacetophenone

o R ST CRTARE P bREZRgP i (8R0ln material 9)

aebdﬂﬁ}?fé@éﬁérﬁgnﬁm&f 2 AescridedRE4MBE N9 to general

met hod 2 described earlier. 5 Purification was by
chr offuifieatigfhy wassi bycachemategraphon :on  silica gel (elution:

cjiy ég’@éa)gﬁﬁég‘%@?aﬁsate > %) 0017H02|N(RmDN§E|)6 S813

(1 g ZthM_R E)‘MS@ 8 %pﬂﬁ 1353 (§ @M)S%Za?%d H = H)s? 5&112%%H3J 7705 (dd, J

=8. 54cHz Hz83Hz, H;H) 1?20@&1 (Js 12 Hz, 1H), BOOLE. ,80|(rm)4H)08m (m, 8.52

F&E?Hb/st%gﬁzgﬂﬁ) (%LQ%( quound 6: 1-42-hydroxy

5-di i I(gsy ge@sbco(@m.lmet hyl met hyl oxyphenyl ] prop- 2-en
-1 -one : Thi s conmpound was synt hesi zed from
2' hydroxy 4' - chl or oacet ompeuRd 4(:st arti ng mat eri al

3) and 3, 5-di et hyl oxy.
et hyl oxycar bonyl di net %ﬁg%%%l dehyde

(st arti fBil4veachoxydimethglnoeth opl2-entofe2

descri bed earlier.

This compound was synthesized from 2-hydroxyacetophenone and 4-

ethyloxycarbonyldimethylmethyloxybenzaldehyde (starting material 4) according to
general method 2 described earlier.

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

1H NMR DMSO 6 ppm : 1.58 (s, 6H), 6.88 (d, 2H), 7.01 (m, 2H), 7.57 (t,
1H), 7.81 (d, J = 15.6 Hz, 1H), 7.87 (d, 2H), 7.93 (d, J = 15.5 Hz, 1H), 8.26 (d, 1H),

12.69 (s, 1H)

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

Compound 5:
1-[2-hydroxyphenyl]
-3-[3,5-dimethoxy-4-carboxydimethyimethyloxyphenyllprop-2-en-1-one :
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20 Purification was by chromat ography on silica gel’
(elution : cycl ohexane/ ethyl acetate 9:1). 1 H NWR
DMSO 5 ppm: 1.34 (s, 6H), 3.8 (s, 6H), 7.08 (dd, J =
1.77 Hz, 11-1), 7.12 (d, J = 1.77 Hz,1 H), 7.24 (s,
2H), 7.79 (d, J = 15.4 Hz, 1H), 7.93 (d, J = 15.4 Hz,
1H, 827 (d, J =83Hz,, 1H, 12.36 (s, 1 H, 12.69
(s, 1L H 25 M5 (ES-M5) : 419.0,4M 1) 57 Corrpound 7: 1-
2- hydr oxy- 4- chl or ophenyl]-3-[3 5- - car boxydi m
et hyl et hyl oxyphenyl ] prop- I \\%ﬁj\oa 0O OH 5 This
conpound was synt hesi

2' - hydroxy-4' -chl oro
3) and 3, 5-di net hyl -3 |
et hyl oxycar bonyl di et hyl net hyl oxybenzal dehyde
(starting material 6) accor di ng to general nethod 2

deSCﬁ‘hlsectoﬁﬂJduhdrwaéstﬂﬁmeé 2B iftoph 2ydRkyacetophenone and 3,5-
chr ogra on silica gel (elution”:
dlf?%ﬁ?"éf ef@mwam@u@emyimethquxymm@da (sfarting material
7.12 (d, J=
53 g‘?o'!ﬂ?g ¢ %néf}lz'@?{h?’d 2 %C’?biéh;ﬁé‘r%r J= 15.5 Hz( 1
H), Pudficgtibn J wad5s. byHz cggo;h?to(gﬁiw? A Cz()@h 15|Lr&38 1?9176 {elution :
oun
@ﬂ?ﬁ%@%ﬁ/ﬁ%@%@m hyl met hyl| oxypheml 1-3-[3,5-dib
r oo - NRHR DSOS pbiP PB535E8HY, £86 (s, 6I9), 7.00-7.03 (m, 2H), 7.25
(s, 2H), 7.59 (t, 1H, J = 8.07 Hz, 1H), 7.81 (d, J=15.5 Hz, 1H), 8.00 (d, J= 15.5
Hz, 1H), 8.31 (d, J = 8.07 Hz, 1H), 12.36 (s, 1H), 12.69 (s, 1H)
MS (ES-MS) : 385.3 (M-1)

op enone ‘f(st arting nmateri al

Compound 6 :
1-[2-hydroxy-4-chlorophenyl]
=-3-[3.5-dimethoxy-4-carboxydimethyimethyloxyphenyllprop-2-en-1-one :

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

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

1TH NMR DMSO & ppm : 1.34 (s, 6H), 3.80 (s, 6H), 7.08 (dd, J = 1.77 Hz,
1H), 712 (d, J = 1.77 Hz,1H), 7.24 (s, 2H), 7.79 (d, J = 15.4 Hz, 1H), 7.93 (d, J =
16.4 Hz, 1H), 8.27 (d, J= 8.3 Hz, 1H), 12.36 (s, 1H), 12.69 (s, 1H)

MS (ES-MS) : 419.0 (M-1)




20 This conpound was synt hesized from

2' - hydr oxy-4'-et hyl

oxycar bonyl di net hyl net hyl oxyaget ophenone (starting
material 1) and 3,5- dibrono-4-hydroxybenzal dehyde
according to general nethod 2 described earlier. 25
Purification was by chromat ography on silica gel
(elution : cycl ohexane/ ethyl acetate 9:1). 58 1 H NWR

CDCI3 5 ppm: 1.60 (s, 6 6.24 (d, J = 2.47 Hz, |
H, 6.43 (dd, J = 2.47M? QuUBAdE 1z, 1 H), 7.70 (d,
g = gsz-ﬁ diroxyladhlorbptferiyil-3-13 3-dite thyld-carbb

s, 2 = 0. , .
(ES-MS) : 498.6 lo ~en-1-one :

11- 2- hydroxyPhenyl | -3- 3-carbox dineth Imeth |ox hen
| ro -2-en-1-one : 10 This conpoung s synt hesi zed
from2' - hydroxyacetophenone apd

et hyl oxycar bonyl di @ I
(starting material 7)

ornlng to general nethod 2
descri bed earlier. PuUf ation was by chromat ography
on silica gel (elution : yclohexane/ethyl acetate

5 9:1). 15 1 HNVR DVBO i pPm: 1.56 (s, 6H), 6.91 (dd,

J = Bhidlctmpodnd wWaé fsyrith o]
J = BhRlo (r?no n H)’a7 S ithe esnﬂé‘d) ro?noﬁ tﬁzd?&(%-mc’:l'ﬁ'dpoacetophenone

(steytigory Hynatgriah (d, J 3)15 5 Hz andd), 8.31 (65eu|methyl-4-

othyforge ‘E’BB ﬁg”d @%ﬁv&véﬁ@gb%ﬁ%@?ﬂ%‘é&#ﬁeg hnbtbrjal 6y adcording to

general method 2 described earlier.
10 Purification was by chromatography on silica gel (elution:
cyclohexane/ethy! acetate 9:1).
1H NMR DMSO & ppm : 1.39 (s, 6H), 2.22 (s, 6H), 7.07 (m, 1H), 7.12 (d, J=
2.07 Hz, 1H), 7.61 (s, 2H), 7.74 (d, J= 15.5 Hz, 1H), 7.87 (d, J = 15.5 Hz, 1H), 8.26
(d, 1H), 12.76 (s, 1H)
15 MS (ES-MS) : 387.1 (M-1)
| Compound 8 :
1-[2-hydroxy-4-carboxydimethylmethyloxyphenyl]-3-[3,5-dibromo-4-
hydroxyphenyliprop-2-en-1-one :

Br

o OH
HOJ%/ ° OH ‘ Br
|
20 0

This compound was synthesized from 2'-hydroxy-4'-ethyl

oxycarbonyldimethylmethyloxyacetophenone (starting material 1) and 3,5-

| dibromo-4-hydroxybenzaldehyde according to general method 2 described earlier.

25 Purification was by chromatography on silica gel (elution:
cyclohexane/ethyl acetate 9:1).
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~1H), 7.03-6.99 (m, 2H), 7.41-7.36 (m, 2H), 7.60-7.52 (m, 2H), 7.77 (d, J = 15.5 Hz,

20

25

I - 2-h drox L-4-carboxy(limethylnethyl oxyphenvil -3-
3-h drox hen | ro -2-en-1-one : HO 25 59 This conpound
was synt hesi zed from 2' - hydr o5&- 4' - et hyl oxycar bonyl

di met hyl et hyl oxyacet ophenone (starting nmaterial 1)
and 3-hydr oxybenzal dehyde according to general nethod
2 described earlier. Purification was by

chr orthk NMREBCloA roim i 8 600l 6H)) BiRddd, J = 247 Hz, 1H), 6.43(dd, J=

hex h e, 9: O, 8 :
(F- %ﬁ{, AL ¥g§af‘gb?§ 12 ﬂg%%?%% 43 J@oﬁQHzﬂH), 8.22
(s 2—1)48 34Z(d 9=£>9 1+&Hz11Hw 136343% (1m3 1H), 7.35-7.24
g 7.73 = 15.5 Hz, 1 H),
'\gnﬁ (M$)a4&8§5(|\%1hz 13.21 (s, 1 H), 13.39 (s,
1 H. M5 (ES- M) : 341(M1) 10 Compound 11 :
12- hydr oxvphenyl| -3- 3 5-dineth |-4-carbox dineth

| meth lox hen | ro -2-enCongpeund 3 15 This conpound

was synt hesi zed from 2' -hydroxyacet ophenone and 3,5- d
i net hyl - 4- et hyI oxycar bk@:ﬁxdwmw oxybenzal dehyd
e (staris3micHF n Ca-Qx A ng. Lo gene pﬁbhgd 2

descri bed ear '
on silica gel (el ution : cycl ohe ane/ et hyI acet ate
9:1) followed by preparative HP erse phase 20
RP18, Licrospher 12 pm elutionf ter - net hanol -

trifluoroacetic acid : 22:78:0 .O'TL H NMR DVSO 8 ppm
1.57 (s, 6H), 2.31 ( 6 (t, J= 8.17 Hz, 1

This compound was synthesized from 2-hydroxyacetophenone and 3-
ethyloxycarbonyldimethylmethyloxybenzaldehyde (starting material 7) according to
general method 2 described earlier.

Purification was by chromatography on silica gel (elution:
cyclohexane/ethyl acetate 9:1).
1H NMR DMSO & ppm : 1.56 (s, 6H), 6.91 (dd, J =8.01 Hz, J = 2.47 Hz,

1H), 8.00 (d, J = 16.5 Hz, 1H), 8.31 (dd, J = 8.63 Hz, J = 1.85 Hz, 1H), 12.47 (s,
1H), 13.17 (s, 1H)
MS (ES-MS) : 325.8(M-1)
Compound 10 :

1-[2-hydroxy-4-carboxydimethyimethyloxyphenyi]

=3-[3-hydroxyphenvl]prop-2-en-1-one :
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7.04 (d, J=8.72 Hz, 1H), 7.35 (s, 2H), 7.49 (t, J=

8.2 Hz, 1H), 7.58 (d, J=15.8 Hz,1 H), 7.84 (d, J=

15.8 Hz, 1 H), 7.94 (d, J= 8.99Hz, 1 H, 12.87 (s, 1

H 25 M5 (ES-M5) : 353.1 (M1) Conpound 12: | - 2-h

drox -4-carbox dinmeth Imeth [ox hen | -344-nmeth Ithio

hen 1 ro -2-en-1-one 60 HO This conpound was

synt &S zeempound 2 wasy dsymtyestzed from  2'-hydroxy-4'-ethyloxycarbonyl

PP ESIRRTBY o EpRG) e (BRnG ARl 13 B0 LR mydhenzaldehyde

agcoming rogémerePARtRdd 2eleBetbed gagier.i bed, earlier.
Purification was by chronmat ography on silica gel

(el uPuBcatioryy cwasex e/ ehrymatogsaphie oon) sitica owgel by(elution :
c é;Sﬂ@*g]ié/gfhyﬁg’gg[?(égyﬁrse phase RP18, Licrospher 12
gm elutron” "water -

met hanol - trifluoroacetic acid

22HMMR BIMS O ppir :NVBO PYESHD -6@2513@, J =604vH7 &), 6.43 (dd, J
“_2.54*45, 3H)., 6.25 %d, 1 H, 6.43 &d, J= 2.47'H," 1
=847 Hz9.09 Hzy IH), 689%-m, thi), 7.8567.24 (Mu53H), AZ3 @, HH), 7.92 (d, J

=18 59H) 52 @ g H15aMh 1 1 s, 10 198 G
(ES- MS) (ESBTS) 134N M) Conpound 13: 15 1 - 2 4-dih dro

hen | -3- 4-carbox dineth (nmeth lox hen rp
op-2-en-1-one : OH This conpound was synt hesi zed from

2', 4" -di hydr oxyacet ophﬁ%

et hoxycar bonyl di net hyl al dehyde (starting
material 4) according =hydr eriylhet hod 2

desgfd Refimeihit-Ele

=2-eh-1-0ne :

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

Purification was by chromatography on sifica gel (elution :
cyclohexane/ethyl acetate 9:1) followed by preparative HPLC (reverse phase
RP18, Licrospher 12 um, elution : water - methanol — trifluoroacetic acid :
22:78:0.1).

1TH NMR DMSO & ppm : 1.57 (s, 6H), 2.31 (s, 6H), 6.96 (t, J= 8.17 Hz, 1H),
7.04 (d, J= 8.72 Hz, 1H), 7.35 (s, 2H), 7.49 (t, J= 8.2 Hz, 1H), 7.58 (d, J= 15.8
Hz,1H), 7.84 (d, J=15.8 Hz, 1H), 7.94 (d, J= 8.7 Hz, 1H), 12.87 (s, 1H)

MS (ES-MS) : 353.1 (M-1)

Compound 12 :

1-[2-hydroxy-4-carboxydimethylmethyloxyvphenyl

=3-[4-methylthiophenyl]prop-2-en-1-one :
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Purification was by chromat ography on silica gel
(elution : cycl ohexane/ ethyl acetate 9:1) foll owed by
preparative HPLC (reverse phagge RP18, Licrospher 12
pm elution : water - nethanol - trifluoroacetic acid
: 34:66:0.1). 25 61 51 HNW DVSO5 ppm: 1.57 (s,
6H), 6.29 (d, J=2.16 Hz, 1 H), 6.41 (dd, J= 9.18 Hz,
J =2.16 Hz, 1H), 6.86 (d, J= 8.64 Bk 24, 7.75 (d,
J= 15.67 Hz, 1H), 7. 3788(mH 38.19(d, J=9.18
-

Hz, 1 H), 10. 74 ( SHo ,
(naldl Tof) : 343. 1( M+l)

1-[ 2- hydr oxyphenyl ] - 3-[ 4- ca'b0<;d|nethylnethyl ox hen
| ro -2-en-1-one HO OH This compound was synt hesi zed
from 4' - hydroxyacet ophenone and 4- 10
et hoxycar bonyl di net hyl net hyl oxybenzal dehyde (starting

mat erhy 4) cORfRILAINY tﬁ(asgen%ﬂlnthgﬁké@d 2 &nCr i badnydroxy-4'-
earlier. Purlflcatlon was by c romato%ra phy on silica

egyloxy@amqwlmetwmemv@meemhphoaee sloding: Material 1) and 4-

n‘[ #los pﬁ %@é@ﬁ% %‘%‘3'8}[‘?8;% 8 Stﬁg:? %aiﬁﬁcngpé garlier.

tr | f I uor oaaﬁtm;a?uomwés by bﬁr&ﬂaﬁ%r&’p}_@ d’% ﬂh%e%@cﬁw ppm

cgclgﬁewe/gﬁhyi aqetgtg; Qas followes tgqpmarth)e H?L@grqwqrse ﬁpase

Rﬁ)@%g‘c? nﬂ‘#ﬁ %?S@T%Iué@é') .1\21%% Ahetianot ‘ifludroatétié Scig®

22:78:0.3).
1H NMR DMSO 6 ppm : 1.60 (s, 6H), 2.54 (s, 3H), 6.25 (d, 1H), 6.43 (dd, J=
2.47 Hz, 1H), 7.33 (d, J= 8.56 Hz, 2H), 7.8 (d, 15.5 Hz, 1H), 7.86 (d, J = 8.56 Hz,
2H), 7.98 (d, J = 15,5 Hz, 1H), 8.29 (d, J = 9.1 Hz, 1H), 13.34 (s, 1H)
MS (ES-MS) : 373.1 (M-1)
Compound 13 :
1-[2.4-dihydroxyphenyl]-3-[4-carboxydimethyimethyloxyphenyl]

prop-2-en-1-one :

This compound was synthesized from 2',4’-dihydroxyacetophenone and 4-

| ethoxycarbonyldimethylmethyloxybenzaldehyde (starting material 4) according to

general method 2 described earlier.

Purificaton was by chromatography on silica gel (elution:
cyclohexane/ethyl acetate 9:1) followed by preparative HPLC (reverse phase
RP18, Licrospher 12 um, elution : water - methanol — trifluoroacetic acid :
34:66:0.1).




20 Conpound 15: 1- 4-chloro hen | -3- 3 5-dineth | -4

iso ro lox carbon (dinmeth Imeth lox hen | ro

-2-en-1-one : 62 This conmpoung was synt hesi zed from

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

hydr oxyphenyl ] pr op- 2- en- 1-one (i nternedi ate conpound

1) and isopropyl bronoi sobutyrate according to

genefl Bl NME BMEQ &dppror i 08T (s8H)i,68.29 RiirJ=f 2 dstHn M MEes.41 (dd, J=

oMt ERL e ot A ee (€ 67 804 Fizyikiiey idocd. o p567 Ha, 1H),
718325 %otm ~13H=) 8. @(;Mh Sh Hzl 1%9 {@74215')113,?1 4gs€ﬂtzH) J
2H) M‘p‘(malel&To 34651/ D) 1 H, 7.81 (d, J = 15. 8 He,

1 H, 816 (d, J 8. 40 2ll_.pn'd . (Mal di - Tof)
415. 1(Mm1) 10 Corrpound loro hen | -3- 3

15[2d1ymia¢)tydheﬁqu-6t[f4b¢érb©%ydimbhﬁfhnbﬂ1 th Imeth to hen |

ro -2-en-|-one : 15 This conpound was synt hesi zed
from 1-[ 4-chl oropheﬁﬂ@ﬂﬂﬂww-

hydr oxyphenyl ] pr op- 2-en- 1-one (inter i ate conpound
1) and tertbutyl bronoisobutyrate rding to
general method 4 described eardi® uriokii cati on was
by chromat ography 8 &l flelution 1 20
cycl ohexane/ et hyl ac

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

Purification was by chromatography on silica gel (elution :
cyclohexane/ethyl acetate 9:1) followed by preparative HPLC (reverse phase
RP18, Licrospher 12 pym, elution : water - methanol —triﬂuoroécetic acid :
34:66:0.1).

1H NMR DMSO 8 ppm : 1.56 (s, 6H), 6.85 (d, J= 8.63 Hz, 2H ), 6.90 (d, J=
9.21 Hz, 2H), 7.83 (d, J= 15.54 Hz, 1H), 7.78 (m, 3H), 8.05 (d, J= 8.61 Hz, 2H),
10.40 (s, 1H), 13.22 (s, 1H)

MS (maldi-Tof) : 327.1(M+1)
Compound 15 :
1-[4-chlorophenyl]-3-[3.5-dimethyl-4-
isopropyloxycarbonyldimethylmethyloxyphenyljprop-2-en-1-one :
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144-chl oroph envil -3- 3 5-dineth |-4-carbox dineth

lmeth lox hen | ro -2-en-1-one : 63 C 5 10 OH Thi s

compound was synt hesi zed frong2

1-[4-chl orophenyl ] - 3-13, 5- di net hyl -

tertbutyl oxycar bonyl di net hyl et hyl oxyphenyl ] pr op- 2- en-

1-one (conpound 16) according to general nethod 5
descihisecompolind wasPaynthesiaed dmm\/as[4bghloﬁmlph&ay|]>§¥{arﬂwimethy! 4-

r§raiiybhEy fio tdonts oS (et boipoung s h‘@ 28 [soropy
bzolzrﬁ&flf_)bbuty@éib ac?oo@&mébt@ éenéfal n@é’ﬂhod 4 (?gs&lged%

373. 3(M+1Fueﬁﬁ@mmdwgs t:.y ghroruatogramybaonommawega (elution :

hl orohen 1 ro -2-en-1-one : HO
@Bh%&/gﬁ'gh%%%%ge %ag synt hesi zed from 2' - hydr oxy-4' -
et hy H BXYIVIR DIMIS O ﬁphhyi Qst(ayuwa@eqqngqn@g ) (s, 6H), 5.00 (sept,
(starting material 1) - chl or obenzal d

Jae 6 Hbdiiagl b 7g2hés, aaH).TEtﬁa?o@ P ﬂgw!ﬂbeﬂ-l)sé'rm &t,.J = 15.8 Hz, 1H),

T (Ve ST LT BUT AR 0L, &' 0! 1) 7011 ove

- M§ (Malkeipdoét:i 415, fﬂuel)(reverse phase RPI 8, Licrospher

12 pm elution : water - nethanol -- trifluoroacetic
acid :

Compound 16 :
1-[4-chlorophenyl]-3-[3.5-dimethyl-4-

tertbutyloxycarbonyldimethylmethylo henvllprop-2-en-1-one :

This compound was synthesized from 1-[4-chlorophenyl]-3-[3,5-dimethyl-4-
hydroxyphenyllprop-2-en-1-one  (intermediate compound 1) and tertbuty!
bromoisobutyrate according to general method 4 described earlier.

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

Compound 17 :

1-[4-chlorophenyl

-3-[3,5-dimethyl-4-carboxydimethylmethyloxyphenyl]prop-2-en-1-one :
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~ thiophenvil prop-2-en-1 -one O

22:78:0.1). 1 HNWR DVMSO 8 ppm: 1.60 (s, 6H), 6.25
(d, J = 2.47 Hz, | H), 6.45 (dd, J =2.47Hz,J=9. 12Hz,
1H), 6. 55(d, J=8. 55Hz, 2H), 7. 82(®3 J=15. 54Hz, 1H), 25
7.97 (d, J = 8.55 Hz, 2H), 8.03 (d, J = 15.54 Hz, 1
H, 829 (d, J =9.12 Hz, 1 H, 13.20 (s, 1 H), 13.39
(s, 1 H 645 WM (ES-M5) : 359.0 (M1) Compound 19: |
- 2-h drox yi 2henyl | - 3-r 4- car bokydi metthvl net hyl

-8 Qund was

synt hesi zed from 2' - hydr oxyacet ofgh ne "and

et hyl oxycar bonyl di -t|v AT obenzal dehyde
(starting material 8) ording to 10 general nethod
2 described earlier. PUrif]jcation was by

chromat ography on silica gel (elution

Bl s s
e ki o o e A
agaotflingAozeneral methagl 4 deseriberiparlier.58 (m 1 H), 7.83

gg JJzzlﬁg.ﬁ%nll%, 7@%8&%’3@032"5%“%’_ E%r\ \]?i|iglzié_q8§|0%elution:

didhjorémidiharislméth4imol 98:3)), 12.78 (s, 1 H M
(Mal dj - Tof) _: 242.9 (M+1?3 20 Conmpound 20: | -
4- chlBrNMR BMBS,S R :11.38(S460hr BR2 (8, B 7158e(sh 2H), 7.67-7.62

(h! 8149, 7188 (4, J 2 15%5 #}; YH9"6 17 (d, 1H), 12.96 (s, 1H)
MS (Maldi-Tof) : 373.3(M+1)

Compound 18 :

1-[2-hydroxy-4-carboxydimethylmethyloxyphenyl]-3-

4-chlorophenyllprop-2-en-1-one :

0 Oi-l
i\f |

0

a

This compound was synthesized from 2’-hydroxy-4'-
ethyloxycarbonyldimethylmethyloxyacetophenone (starting material 1) and 4-
chlorobenzaldehyde according to general method 2 described earlier.

Purification was by chromatography on silica gel (elution :
cyclohexane/ethyl acetate 9:1) followed by preparative HPLC (reverse phase
RP18, Licrospher 12 um, elution : water - methanol — trifiluoroacetic acid :
22:78:0.1).

1H NMR DMSO & ppm : 1.60 (s, 6H), 6.25 (d, J=2.47 Hz, 1H ), 6.45 (dd, J
=247 Hz, J =9.12 Hz, 1H ), 6.55 (d, J = 8.55 Hz, 2H), 7.82 (d, J = 15.54 Hz, 1H),
7.97 (d, J = 8.55 Hz, 2H), 8.03 (d, J = 15.54 Hz, 1H), 8.29 (d, J = 9.12 Hz, 1H),
13.20 (s, 1H), 13.39 (s, 1H)




OH Thi s conpound was synt hesized from

4' -chl oro-2' - hydr oxyacet ophenone 25 (starting
material 3) and 64

4- et hyl oxycar bonyi di net hyl et hyl t hi obenzal dehyde
(starting material 8) according to general nethod 2
described earlier. 65 Purification was by

chr od® ¢68aWBY : 8890 (M-d® gel (elution :

di chl or onet hanel net hanol 95:5) followed by preparative
HPLC (reverse phase RP18, Licrospher 12 pm el ution
water - methanol - triflgg ggacid 22:78:0.1).
51HNVRDVSGbppm 1. 43(s, 6 =1. 7Hz, J=8. 46Hz, 1H)

, 7.11 (d, mwmqugmmu
d

5 2H), 7.82 (d, J = 15..8 7.9 Hz ,
2H), 8.05 (d, J = 1% —=5= 846I—|z,
1 H, 12.57 (s, 1 H), 12.78 (s, 1 : 1OI\/IS(I\/BI i - Tof)
- 377.0(M 1) Conpound 21 | - 4-car box dimeth | nmeth | ox
hen | .3.f3,5-dinethvl 4- hydroxvph | orop-2-en-1
-one HO 15 Thi s conpound was d from
4- et hyl oxycar bonyl di et hy'JTe oxy acet ophenone

(starting material 9)
3, 5-di net hyl - 4- hydr oy benza&l dehyde according to
general nmethod 2 described earlier. Purification was
by chromat ography on sili®a gel (elution :

di ch n 0 e
vy C&?!sg\'}tgﬁr@ g@d;gg’%@ gyﬂﬁ%@eﬁf #{%@%pyﬁ )%q] e{op'ﬁenone and
eﬁiylmxynarbonwlmethylmtﬂydthtdbenzardlehyw Bﬁaﬁﬁfgl rhatfial 8) according to
_ 32 flm 2! KR O S ppm: 6H), 2.2
10 geger met gt @1‘1?9(9” §d-eagigfy 1z 2H)
' Purification was by chromatography on silica gel (elution :
dichloromethane/methanol 95:5) foliowed by preparative HPLC (reverse phase
RP18, Licrospher 12 um, elution : water - methanol — trifluoroacetic acid :
22:78:0.1).
15 | 1H NMR DMSO & ppm : 1.44 (s, 6H), 6.99-7.05 (m, 1H), 7.52 (d, J = 8.1
Hz, 2H), 7.58 (m, 1H), 7.83 (d, J = 15.5 Hz, 1H), 7.92 (d, J = 8.1 Hz, 1H), 8.09 (d,
J =15.5 Hz, 1H), 8.26 (dd, J = 1.62, J = 8.6 Hz, 1H), 12.47 (s, 1H), 12.78 (s, 1H)
MS (Maldi-Tof) : 242.9 (M+1)

20 | _ Compound 20 :
1-[4-chloro-2-hydroxyphenyl]
=3-[4-carboxydimethyimethylthiophenyllprop-2-en-i-one

This compound was synthesized from 4'-chloro-2’-hydroxyacetophenone
25 (starting material 3) and 4-ethyloxycarbonyldimethylmethylthiobenzaldehyde
(starting material 8) according to general method 2 described earlier.
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7.48 (s, 2H), 7.57 (d, J = 15.12 Hz, 1 H), 7.70 (d, J
= 15.63 Hz, 1 H, 809 (d, J = 9.06 Hz, 2H), 8.9 (s,
1 H, 13.29 (s, 1 H 25 M5 (Mgkdi-Tof) : 355.2 (M1l)
Compound 22: 1 _L4-nethylthiophenvll 66 -3- 4-carbox
dimeth Inmeth lox hen | ro -2-en-1-one OH This conpound
was synt hesi zed from 4' - net hyl t hi oacet ophenone

(st art| ng Punifitstioralvad By chit@matography on szllca %el (elution :
zc bo Id| met h%)@net hyl oxybenzal de
P¥"€ﬁ6 95 hloliewarny nrepg@t@e&ﬂPlrﬁt(m@r@ phase
R *??gpﬁé‘”%éf" te%éfnd. WatenT midhafl SafadRIRgeR -

225789.1Mol | oned by preparative HPLC (reverse phase
el ution

RP18, :
e MBI DRSO 9 248 . 65), 7:081(0K. M e s Hz, 1H),
6 8

7111(052142%56H£J1@) gﬁ%%‘ﬁhﬁﬂﬁ’f"é g@? é2]d J9”1§§Hl-£z 1H), 7.89

{d, HF,7.9 Hz; 2H783Ng51((t§/,§r-lzj= 15_?2?;132 (ﬂ-gSg 223 @(31M4§1=;=18 432on’ 1H) 12.57 (s,
i-To : ound

1%@ %%gfls(s iH?)ar box dinmeth | meth | oxhen | -3- 4- gﬁl oro

M® (Maldi-Tofy: Iymo@a-1)@ HO This conpound was synthesi zed

from 4-et hyl oxycar bonyl di met hyl net hyl oxyacet ophenone

(starting material 9) and 4-chl orobenzal dehyde

Compound 21 :
1-[4-carboxydimethylmethyloxyphenvl

=3-[3,5-dimethyl4-hydroxyphenyilprop-2-en-1-one

o OH

O
dfe

This compound was synthesized from 4-ethyloxycarbonyldimethylmethyloxy
acetophenone (starting material 9) and 3,5-dimethyl-4-hydroxybenzaidehyde
according to general method 2 described earlier.

Purification was by chromatography on silica gel (elution :
dichloromethane/methanol 95:5) foliowed by breparative HPLC (reverse phase
RP18, Licrospher 12 pm, elution : water - methanol — trifluoroacetic acid :

| 22:78:0.1).

1H NMR DMSO 8 ppm : 1.60 (s, 6H), 2.21 (s, 6H), 6.91 (d, J = 9.09 Hz, 2H),
7.48 (s, 2H), 7.57 (d, J = 15.12 Hz, 1H), 7.70 (d, J = 15.63 Hz, 1H), 8.00 (d, J =
9.06 Hz, 2H), 8.9 (s, 1H), 13.29 (s, 1H)

MS (Maldi-Tof) : 355.2 (M+1)

_ Compound 22 :
1-[4-methyithiophenyl]




10

15

20

20 according to general method 3 described earlier.
Purification was by chromat ography on silica gel
(elution : dichloromnet hanel ngghanol 95:5) followed by
preparative HPLC (reverse phase RP18, Licrospher 12

-pm elution : water - nethanol - trifluoroacetic acid

22:78:0.1). 67 5 1HNVRDMS08ppm
1.72(s, 6 hia
2H), 7.50 (d, J = 15.72 Hz, 1 ,757 )
Hz, 2H), 7.77 (d, J = 15.72 Hz, H) 99 (d J =
8.61 Hz, 2H), 13.30 (s, 1 H)
345. 1(I\/Hr1) Conmpound 24: 1- h Imeth I thio
hen | -3- 4-meth I P .r-2enlone:SHOlO
Thi s conmpound was synt ;
di met hyl net hyl t hi oacet ophenjpne (starting material 12)
and 4- net hylt hi obenzal dehy®e accordi ng to general

Pug | fi |
mﬁ: gma i% é:rgg'&%Ungﬁ\ﬁa?%&Hg%s éedufré A?ﬁ'tﬂe ylt}ﬁ@)%cg%phenone (starting

rdateniabr 62t Meﬂrahﬁamﬁiarﬁénﬁdmﬁéih lﬂmﬁyJBXyﬁ&r%ﬂieﬂyd\ée (starting
HPLC evers o f}ase RP18, Li crospher BQT elution :
8l 7

fu%‘ieg P qunferalmmgge@e%cr@@ddear 8:0.1). 1
H NVR DNS@L@IF@%I’B%%S{)@ dhtorfiBgraphy dn(sfiica d@l’(el&tig’ﬁ :

(d, J = 8.61 Hz
drclioromethana/mmethandl, 95:3 plolipvetibyefrdparative HPLC (reverse phase

Iﬁ% 4 %rggelaer 1OHZej_§t@r2 Hyva?qr?_ @getélgnoll— ;rbﬂuorc?a%etlc acid :
22:78:0.1).

TH NMR DMSO & ppm : 1.57 (s, 6H), 2.57 (s, 3H), 6.86 (d, J = 8.94 Hz, 2H),
7.41(d, J=8.40 Hz, 2H), 7.69 (d, J = 15.2 Hz, 1H), 7.84-7.78 (m, 3H), 8.09 (d, J =
8.4 Hz, 2H), 13.21 (s, 1H)

MS (Maldi-Tof) : 357.2 (M-1)

(

Compound 23 :
1-[4-carboxydimethylmethyloxyphenyl

-3-[4-chlorophenyllprop-2-en-1-one :

i os
ey

0

This compound was synthesized from 4-ethyloxycarbonyl
dimethylmethyloxyacetophenone (starting material 9) and 4-chlorobenzaldehyde
according to general method 3 described earlier.

Purification was by chromatography on silica gel (elution :
dichloromethane/methanol 95:5) followed by preparative HPLC (reverse phase

RP18, Licrospher 12 um, elution : water - methanol — trifluoroacetic acid :
22:78:0.1).
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M5 (Maid!-Tof) : 373.1 (Mrl) 25 Conpound 25: | - 2-h

drox -4-bromo hen | -3- 3 5-dineth |-4-carbox dinmeth

[meth lox hen | ro -2-en-1-ong768 COH This conpound was

synt hesi zed from 4' -bronp-2' - hydr oxyacet ophenone

(starting material 11) and 3, 5-di net hyl - _

et hyl oxycar bonyl di net hyl oxybenzal dehyde (starti ng

mat eriFaNMR DMSOr 3ipps tmzis,g@lq}er@é? (EFUBQ ¢4 FES?{-I )b?(ég d,d=

earlier. Purification by hromatorapyons

Hze 12k 6150 (d o ch%?zntﬁt Hidhe /766t fdaan 8619z, 2H), 7 77 (d, J =

% §a at P ase RP18,
5013 en T 80 18 28 P RIS A8 S i el |
tri f M®(MaldiTiof) a®48]11(M21)78: 0. 1) . 10 1H NVR DMSO 5 ppm
. 1.39 (s, 6H), 2.22 (s, 6H) 7.20 (dd, J = 2.16, J =
8.5 Hz, 1 H , 7.25 (d, J =1.59 Hz, 1 H), 7.60 (s,
2H), 7.73 (d, J = 15.51 Hz, 1 H, 7.86 (d, J = 15.51
Hz, 1 H), 8.16 (d, J = 8.58 Hz, 1 H), 12.70 (s, 1 H),
13.30 (s, 1 H M (ES NEmpotiiti 24 (M 1) 12 Czn'pomd

. - - H - - _rre
szhilo heﬁ ::arb gl n%th mefe lloxtnelaﬂlo e

@

o

=3-[4-methyithiophenviiprop-2-en-1-one :

wj*rs -

This compound  was synthesized  from 4-ethyloxycarbonyl
dimethylmethyithicacetophenone (starting material 12)  and 4-
methylthiobenzaldehyde according to general method 3 described earlier.

Purification was by chromatography on silica gel (elution:
dichloromethane/methanol 95:5) followed by preparative HPLC (reverse phase
RP18, Licrospher 12 um, elution : water - methanol — trifluoroacetic acid :
22:78:0.1).

TH NMR DMSO & ppm : 1.46 (s, 6H), 2.54 (s, 3H), 7.33 (d, J = 8.61 Hz, 2H),
7.59 (d, J = 8.10 Hz, 2H), 7.73 (d, J = 15.66 Hz, 1H), 7.85 (d, J = 8.10 Hz, 2H),
7.92(d, J =15.66 Hz, 1H), 8.13 (d, 8.10 Hz, 2H), 12.85 (s, 1H)

MS (Maldi-Tof) : 373.1 (M+1)

Compound 25 :
1-[2-hydroxy-4-bromophenyl

-3-[3.5-dimethvl-4-carboxvdimethylmethyloxyghenyl[grog-z-end -one
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Thi s conmpound was synt hesized from4'- 20

et hyl oxycar bonyl di net hyl net hyl oxyacet ophenone
(starting material 9) and 4- gt hylthi obenzal dehyde
according to general nethod 2 described earlier.
Purification was by chromatography on silica gel _
(elution : dichl oronet hane/ met hanol 95:5) foll owed by

preparative HPLC (reverse phase| RP18,¢QLicrospher 12
pm elution : water - methanol t rd.f L Mor oacetic acid
25. 22:78:0.1). 69 5 1 H NMR pm% 1.60 (s,

6H), 2.53 (s, 3H), Te&Fd™ 32990 Hz, 2H), 7.32(d,
J = 8.49 Hz, 2H), 7.68 .51 Hz, 1 H), 7.82

(d, J = 8.52 Hz, 2H), 8§ (d, J = 15.51 Hz, 1 H),
8.13 (d, 9.00 Hz, 2H),

13.80 (s, 1 H N5 (Mal di - Tof
355. %}I\jh-lc? Cor[E](amd 27: 1- 4-nmeth Ithio hen 1 -3- 3
5- di meth GOMPYUNG MRS s¥ntRgsker fremndrbrame-2ihydrexmacetpphenone
Efirtidg €n- | - ongy; | S conpouqgh was synthasi zed from . A
Gt jache hyl t h_?ggtheg‘r?;/l ]-3-[3, I 1o g F8-dimethyl-4
aihyi@xmarbqnsrlweihylpnﬂ?nzjalﬁﬂegwdé- g(atdkl)'ﬁ@ enateriar @gia@berding fo
tert but. ronoi sobut yrate according

@%@#@W@ﬁ%%@bfdo@ 'bed earlier. Purification
was by chrumftaesmpay BYchrbhiztagrashy bAlsiidaddsl (elution :
cycl ohexane/ et hyl acetbgtrbe 8: gjﬁb 12 %:gﬁpégtlfr? ZIé?IUE?n'
dichigfomethane/mathanol- 95:5pfoljoweddntpreparstive HRLE dreversmphase

a1 AL -2-en- 1. Co20 This.. I
%@n%}dﬁggagéﬁg%ﬂﬁh%@qﬁgdﬁ%% CHeth RS - trifldorahcetic acid -
20:T&0et hyl t hi ophenyl ]-3-[3, 5-

1H NMR DMSO & ppm : 1.39 (s, 6H), 2.22 (s, 6H), 7.20 (dd, J=2.16, J =

8.55 Hz, 1H), 7.25 (d, J = 1.59 Hz, 1H), 7.60 (s, 2H), 7.73 (d, J = 15.51 Hz, 1H),
7.86 (d, J=15.51 Hz, 1H), 8.16 (d, J = 8.58 Hz, 1H), 12.70 (s, 1H), 13.30 (s, 1H)

MS (ES-MS) : 432.9 (M-1)

Compound 26 :
1-f4-carboxydimethylmethyloxyphenyl}
=3-[4-methylthiophenyllprop-2-en-1-one :

0
HOJH,O O

This compound was synthesized from 4'-
ethyloxycarbonyldimethylmethyloxyacetophenone (staring material 9) and 4-
methylthiobenzaldehyde according to general method 2 described earlier.

Purification was by chromatography on silica gel (elution :
dichloromethane/methanol 95:5) followed by preparative HPLC (reverse phase

RP18, Licrospher 12 pm, elution : water - methanol — trifluoroacetic acid :
22:78:0.1). |

5.
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di met hyl - 4- hydr oxyphenyl ] prop-2-en-1-one (internedi ate
conpound 2) and isopropyl bronoi sobutyrate according

to general method 4 describedg®arlier. Purification

was by chromatography on silica gel (elution : 25
cyclohexane/ethyl acetate 9:1). 70 1H NVR DVSO S ppm :

1.25 ;F = 6.18 Hz, 6H), 1.39 (s, 6H), 2.18 (s,

6H) , 121 BMRDMSQ § ppro9 1.6@s, 68),-2.6318, BH), 6193 (0.4 9.00 Hz,

Ak 7328 A2 B 48 raph, 168 T4l 5 165tHs, ). 7p. (90! 7952 . 24,

80 (d, )= 8538 Hg, ( - Tof )
n 4(27 ( MF1 @1%%?%313 9.99@00& 2”’21} tthy?gp yII - 3-

3 5- MWE'Q" 2)ca3HoR(Mt et h (meth lox hen | ro

-2-en-1-one : 10 OH Thi s synthesized from
1-[ 4- et hy! t hi ophenyl ] - %ﬁdﬂa

di net hyl - 4-t ert goxyphenyl

] prop- [ 0 general

met hogsibide HER Y 2 sthylexyphenyllprop=2-enyi-one :

chr onat ography on silica gel (eI uti OB

di chl oronet hane / net hanol

NVRDVSOoppm 1. 39(571 57¢s{3H), 7. 40(d, J=
, J #1155 Hz, 1

8.55 Hz, 2H),
8.10 (d, J = 8.55 Hz,

H, 7.83 (d, J = 15. ,
2H), 12.97 (s, 1 H ES-MS) : 383.3(M1)

Conpound 30: | - 2-nethof hen | -3- 3 5.dimeth 1-4 25
tertbut |ox carbon /di meth | meth lox hen | ro
- 2- elhis- ocempound was  synthesized from  1-[4-methylthiophenyl]-3-[3,5-

dimethyl-4-hydroxyphenyllprop-2-en-1-one (intermediate compound 2) and
tertbutyl bromoisobutyrate according to general method 4 described earlier.

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

Compound 28 :
" 1-[4-methylthiophenyl]-3-[3.5- imethyl-4-
isopropyloxycarbonyldimethylmethvloxyphenyllprop-2-en-1-one :

o

!
T
This compound was synthesized from 1-[4-methyithiophenyl]-3-[3,5-
dimethyl-4-hydroxyphenyllprop-2-en-1-one  (intermediate compound 2) and
isopropyl bromoisobutyrate according to general method 4 described earlier.

Purification was by chromatography on silica gel (elution :
cyclohexane/ethyl acetate 9:1). |
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71 This conmpound was synt hesized from

1-[ 2- met hoxyphenyl ] -3-[ 3, 5-di net hy-

| - 4- hydr oxyphenyl ] prop-2-en- 1-agne (i nternedi ate
conmpound 3) and tertbutyl bronoi sobutyrate according
'to general nethod 4 described earlier. 5 Purification
was by chronmat ography on silica gel (elution

cycl :ngémnﬁv EMS(D %ppg&gﬁ% (1;!% # =|1@ @g?ggmdmng? (s16H), 2.18 (s,
en - - - X dal
G hoT S5 TR .99 Goert. 3 6.1kt HDMI724D (o & =B diza@H), 7.58 (s,
t
405 P E2 R A i85 HE H), 7:82,(d, L 7,155 Hz, 1H), 8.10 (d, I = 8.28 H,

ZH}, X n gllmgycar bonyl di met hyl et hyl oxyphenyl ] prop- 2-e

n-1-one npound 30) according to general nethod 5
descriVid éd‘éerQfér 42¢erM‘|'1“)at| on was by chronat ography
on silica gel (elution : 81[1 't hane/ net hanol
98:2). 20 25 1H NVR DMS : (s, 6H), 2.19

(s, 6H), 3.93 (s, 3H),1- ﬁﬁtlﬁ hiophihyl]’- 20 (d, Jd=J
yi-4 : H)’ 3-2-en-1ione :

753(m 1H) 12.93 (s, 1H) I\/S(ES—I\/B) :
.1(M 1) Conpound 32: 72 1-14-hexvl oxyphenvli -3- 3
|msth | -4-tertbut | ox carbon (dinmeth Inmeth | ox hen
0 -2-en 1-one

“Q_\l'

This compound was synthesized from 1-[4-methyithiophenyl]-3-3,5-
dimethyl-4-tertbutyloxycarbonyldimethylmethyloxyphenyllprop-2-en-1-one
(compound 28) according to general method 5 described earlier.

Purification was by chromatography on silica gel (elution : dichloromethane
/methanol 98:2).

1H NMR DMSO & ppm : 1.39 (s, 6H), 2.22 (s, 6H), 2.57 (s, 3H), 7.40 (d, J =
8.55 Hz, 2H), 7.57 (s, 2H), 7.62 (d, J = 15.5 Hz, 1H), 7.83 (d, J = 15.5 Hz, 1H),
8.10 (d, J = 8.55 Hz, 2H), 12.97 (s, 1H)

MS (ES-MS) : 383.3(M-1)

Compound 30 :
1-[2-methoxyphenyl]-3-[3,5-dimethyl-4-

tertbutyloxycarbonyldimethylmethxloxxghenyl]prog-2-en-1 -One :
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- 1-[ 4- hexyl oxyphenyl

5 Thi s conmpound was synt hesi zed from

1-[ 4- hexyl oxyphenyl ] -3-[3, 5-di net hyl -

4- hydr oxyphenyl ] prop- 2- en-1-orpg (i nternedi at e conpound
4) and tertbutyl bronvoisobutyrate according to

general nmethod 4 described earlier. Purification was
by chromat ography on silica gel (elution : 10

cycl ohexanel et hyl acetate 95:5%) Conppund 33: | -

4- hex 1ox hen | 0 _

.3-r3, 5-di net hyl - 4-car hvilmeth oxvphenylipro
p-2-en-1 -one 15 CHAT was synt hesized from

4-tertbutyl oxycar bon et hyl met hyl oxyphenyl ] prop- 2-e
n-1-one (conpound 32) agcording to general nethod 5
descri,bed earlier. 20 Purification was b )

r ecr SIS CPMPYUNGwas, S*@#ﬁﬁﬁ@p. ft"qml—i‘ W%@%M%}Bﬁ-mmﬁhy‘

- = . g 4 ,
o rokypRomPreiioién1. 8 (higinddbisd Gomdoutil (G and  tertouty!
kremoisabugyrate agcording, to gebergldnethod 4 8esdribed eatlidr. 7. 56

. e wd =155 Hz | . (.8 d, J = 15.5
(H‘Z’j "!f'cziﬁé'?g"‘a%&y ghroriitegraphy %Q'H%g%}é«%@@%) :
cyalohakbhd/etid aceraeond, 34: 2- 3 5-dinmeth | -4-tertbut
| ox carbon Idinmeth Ineth lox hen | -7-
chl oro-4H 1-benzo ran-4-one : a 5 10

Compound 31 :

1-[2-methoxyphenyl]

-3-[3.5-dimethyl-4-carboxydimethylmethyloxyphenyliprop-2-en-1-one :

OH

This compound was synthesized from 1-[2-methoxyphenyl]-3-[3,5-dimethyl-
4-tertbutyloxycarbonyldimethylmethyloxyphenyllprop-2-en-1-one  (compound 30)
according to general method 5 described earlier.

Purification was by chromatography on silica gel (elution :
dichloromethane/methanol 98:2).

1H NMR DMSO & ppm : 1.38 (s, 6H), 2.19 (s, 6H), 3.93 (s, 3H), 7.05 (m,
1H), 7.20 (d, J =8.31 Hz, 1H), 7.25 (d, J = 15.5 Hz, 1H), 7.37 (d, J = 15.5 Hz, 1H),
7.39 (s, 2H), 7.46 (d, J = 7.2 Hz, 1H), 7.53 (m, 1H), 12.93 (s, 1H) .

MS (ES-MS) : 367.1(M-1)

Compound 32 :
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O This conpound was synt hesized from

2- (3, 5-di net hyl - 4- hydr oxyphenyl ) -7

chl or o- 4H 1- benzopyr an- 4- one (7ant er nedi ate conpound 6)
and tertbutyl bronoi sobutyrate according to genera
met hod 4 described earlier. Purification was by
precipitation in the solvent mxture

d| chl or onet hane/ hept an__w- 3 5-dineth
S3iR¥n LA ol

d4ome 2- (3, 5 di methyl
tertbutyl oxycar bonyl d| rret hyl met hyl oxyphenyl ) - 7- chl or o-
4H- | - benzopyran- 4-one (conmpound 34) according to
general method 5 described earlier. Purifigation was
by preparative HPLC (reverse phase RP18, crogpher

12pm elution : water - Tyoreaset i ¢

acid : 22:78: WOB}O (s,
6H), 2.28 (s, 6H), 7.02 (H 8.71
Hz, J =1.75 Hz, 1 H), 7. 803(d,J:1.75

Hz, | H, 8.06 (d, J = 871 f. 1 H MS (Maldi-Tof)

387 1(M+l) 25 74 Conpound 36:

142- g gbmppuhid o SRithesizbd frotn 1345hek henyli-3-13.5- )
454 tertbut |ox car bo)(ri1rﬁl dineth | metqh toyI&S(B enyl] 3-[3,5-dimethyl

yeroxyahemdlprgp-2rens T omep olintermadiate ncosatnd f#brrand tertbutyl
brohigBulyraf¥eébrbiflg b YRPer thathiod 4 described eartier.
Purification was by chromatography on silica gel (elution :
cyclohexane/ethyl acetate 95:5)

Compound 33 :
1-[4-hexyloxyphenvl

=3-[3,5-dimethyl-4-carboxydimethylmethyloxyphenvllprop-2-en-1-one :

This compound was synthesized from 1-{4-hexyloxyphenyl]-3-[3,5-dimethyl-
4-tertbutyloxycarbonyldimethylmethyloxyphenyl]prop-2-en-1-one (compound 32)
according to general method 5 described earlier.

Purification was by recrystallization in methanol.

1H NMR DMSO & ppm: 0.88 (t, J = 6.33 Hz, 3H), 1.30 (m, 4H), 1.39 (s,
6H), 1.44 (m, 2H), 1.73 (m, 2H), 2.22 (s, 6H), 4.06 (t, J = 6.30 Hz, 2H),7.06(d,J =
8.61 Hz, 2H), 7.56 (s, 2H), 7.58 (d, J = 15.5 Hz, 1H), 7.82 (d, J = 15.5 Hz, 1H),
8.13 (d, J =6.61 Hz, 2H)

MS (ES-MS) : 437.2(M-1)
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[ 3, 5-di net hyl - 4- hydr oxydi net hyl met hyl oxyphenyl ] pr op- 2-
en-1 -one (internediate 10 conpound 7) and tertbutyl
br onoi sobutyrate according to zgeneral nethod 4
described earlier. Purification was by chromat ography
on silica gel (elution cyclohexane/ethyl acetate
9:1). 15 Conpound 37: | - 2-neth lox -4-chloro hen i
-3- 3 5-dinmeth |-4-carbon dinmeth meth |lox hen f ro

-2-en-1-one : 0 OH 20 This gogoung &s_ synt hesi zed

from 1-[2- met hoxy-4-chl oro _ 720"

di met hPk(345-rike BWIYA-Earts af AHbORYINMERL A &N enyl)-7-
] pro p-2-en-1-one conpoun

net hod 5 descri bedchigreidd-1-lanzopyranideoneas by

chromat ography on silica gel (elution : |
di chi or onet hane/ net hanol 98:2) 75(5 1 1]JH NMR DMSO 6

ppm: 1.38 (s, 6H), 2.19 (s, 6H)#3 sso 3H) 712
(dd, J =7.98 Hz, J 5.1.71 He, g&

: 738(d

748(d J = 7.98 Hz,

15.56 Hz, 1 H), 7.29 (s)

J =15.7 Hz, 1 H), 7.41%S ,

1 H M (ES-SM : 401.2(M 1) [Conpound 38:

1-L4- heptyl phenvl | -3- 3 5-8imeth |-4-tertbut |ox

car borhis diomgidundneel dysthdsired frof 233&81din@AGI-4-hydroxyphenyl)-7-
chloro-4H-1-benzopyran-4-one  (intermediate compound 6) and tertbutyl
bromoisobutyrate according to general method 4 described earlier.

Purification was by precipitation in the solvent mixture dichloromethane/heptane.

Compound 35 :

2-(3,5—dimeth1l-4-carboxydimethylmethyloxygheny] )-7-chloro-4H-1-

benzopyran-4-one

This compound was synthesized from 2-(3,5-dimethyl-4-

tertbutyloxycarbonyld imethylmefhyloxyphenyl)—?-chIoro-4H-1 -benzopyran-4-one

(compound 34) according to general method 5 described earlier.
Purification was by preparative HPLC (reverse phase RP18, Licrospher
12um, elution : water - methanol ~ trifluoroacetic acid : 22:78:0.1).

TH NMR DMSO & ppm : 1.24 (s, 6H), 2.28 (s, 6H), 7.02 (s, 1H), 7.56 (dd, J

=8.71Hz, J =1.75 Hz, 1H), 7.85 (s, 2H), 8.03 (d, J = 1.75 Hz, 1H), 8.06 (d, J =
8.71 Hz, 1H) '

MS (Maldi-Tof) : 387.1(M+1)




Thi s conmpound was synt hesized from

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

hydr oxyphenyl ] pr op- 2- en- 1- one74i nt er redi at e conpound
9) and tertbutyl bronoi sobutyrate according to
general nethod 4 described earlier. 15 Purification
was by chronmat ography on silica gel (elution

cycl ohexane/ et hyl acet atGompoundo8pfaund 39: | - 4-he
t I heny, 20
-3-f3.5-di net hyl - %%MMphenw I prop

-32 ; -AxertBu Bﬁ nﬁfne‘m
1-[ 4- heptyl phenyl | - 3- -
tertbutyloxycarbonyld|nethyliﬂ!i_

5 nmet hyl oxyphenyl ] pr op- 2-en- 1-one (conpound 38) 25 and
tertbutyl bronoi sobutyrate according to general nethod
4 described earlier. 76 Purlflcatlonomas by

chromat ography on silica gel ( ] o
di chl or onet hane/ net hanol [98: P O 8 ppm
39 , 1.60

0.85 (m 3H), 1.36~-24
(t, oH, J 74Hz) 7.37

(m 2H), 2.22 (s, 6 =

(d, J = 8.04 Hz, 2H), %7 (s, 5 2H), 7.62 (d, J =
15.66 Hz, 1 H), 782(doJ=15.69 Hz, 1 H), 8.07 (d,
J =8.07 Hz, 2H M5 (ES-Ms5) : 435.3(M1) 10 Conpound
40: 1- 4-brono henI -3- 3 5-dineth I -4 tertbutl ox

car bppgl Elbm?oﬁ )ﬂghgﬁﬂe& S 4: [ﬁr}néfh%‘?(y-4~zﬂfo§ophenyl] 3-

conpound wa

. [&S{dmeﬂwiféﬂnmwgdqme[rsrjrﬁemytmdybhbnyl}prog*z-ten -1-one (|gtermedxate
en er medi at e conpou
1o SRR A it otaRiRub et o5 gl motod 4

daesdtived edaméhod 4 described earlier.

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

15
Compound 37 :
1-[2-methyloxy-4-chlorophenyi
-3-[3,5-dimethyl-4-carboxydimethylmethyloxyphenyllprop-2-en-1-one :
0
OH
20 This compound was synthesized from 1-[2-methoxy-4-chlorophenyl}-3-[3,5-

dimethyl-4-tertbutyloxycarbonyldimethyimethyloxyphenylJprop-2-en-1-one
(compound 36) according to general method 5 described earlier.

Purification was by chromatography on silica gel (elution:
dichloromethane/methanol 98:2)




Purification was by chromat ography on silica gel
(elution : cycl ohexane/ ethyl acetate 9:1) Conpound 41
: I - 4-brono hen | -3- 3 5-diéeth |-4-carbox 20
dimeth Imeth to hen | ro -2-en-1-one : OH 25 This
conmpound was synthe3|zed from

1-[4-brono henﬁ%S 3, 5-di net hyl - 4-
tert gl NMJ§ é 4&ppm n36y(snbthy2.09y(sheHy, 3. 6@()@ IB-I)erY-12 (dd, J
LS ol /Tt W P MR bRt 7B 0 2 071 b 1m,

B8 ¢dret og5Ap R, 9A) ST 4 qg ;g? 7(48 {4,10097:98 Hz, 1H)

di chl or onet hane/ met hanol
1 HNVSREEE MY 1 48924Me 1)) | 2. 22(s 6H), 7. 58(s, 2H), 7. 65(d,

5 J= 15.39 Hz, 1 H), 7.84-7.77 (m 3H), 8.09 (d, J =
8.19 Hz, 1H), 13.01 (s, 1 H 5 M5 (ES-MS) : 417.2
(M1) Compound 42: 1-F2-hyd roxypheny, Il -3-f 3,5-d i
methyl -4 iso ro to carbon Idineth &msth lox hen | ro
-2-en-1-one : 10 Compound 38 :

1-[ 2- hydr oxyphenyl ] - 3- [41£8 b hyl met hyl oxypheny
I orop 2-en-1-one (co 5 was dlssolved in
: pihybdriertbutiioxyaarbonyldinidthiineeths

vvas added and the mxture s _kept under refl ux for
10 hours. The sol vent 15 and \gié&%ipreagent wer e
el i m nated by vacuum evaporation. The evaporation
resi due was taken up in isopropanolj (5§ e stirred
for 12 hours at room tenperature t e |@’c7<ropanol
was then eli '

Purification was by chro 2 ‘orauhy on silica gel
(elution : toluene/ethyl

This compound was synthesized from 1-[4-heptylphenyl]-3-3,5-dimethyl-4-
hydroxyphenyllprop-2-en-1-one  (intermediate compound 9) and tertbutyl
bromoisobutyrate according to general method 4 described earlier.

15 Purification was by chromatography on silica ge! (elution:
cyclohexane/ethyl acetate 9:1)

Compound 39 :
1-[4-heptyiphenyl

20 -3-[3,5-dimethyl-4-carboxydimethylmethyloxyphenyllprop-2-en-1-one :

O °ZJ\0H

®

0
This compound was synthesized from 1-[4-heptylphenyl}-3-[3,5-dimethyl-4-
tertbutyloxycarbonyldimethyimethyloxyphenyl]prop-2-en-1-one  (compound 38)
25 and tertbutyl bromoisobutyrate according to genera! method 4 described earlier.




7:3) 20 1 H NMR CDCI 3 6ppm : 1.21 (d, J = 6. 09 Hz,

6H), 1.65 (s, 6 H), 5.10 (sept., J =6.10 Hz, 1 H),

6.86 (d, J = 8.65 Hz, 2H), 6.6 (m 1 H), 7.02 (dd, J
=8.65 Hz, J= 1.53 Hz, 1 H, 7.48 (m 1 H), 7.54 (d,

J =15.25 Hz, 1 H), 7.57 (d, J = 8.65 Hz, 2H), 7.87

(d, J = 15.25 Hz, 1 H), 7.93 (d, J = 8.40 Hz, 1 H),

12. 9Rurificaiion ewahan@yabldarorﬁaﬁmrapw 26n Mssilica gel  (elution :

| d% ghlea@%!ﬁ?ﬁ%ﬁ%?@%# eZSOEXtAII:/éPLiEn\%entEYSLuaE:Iog'gogl;lds
1. PHPNKIR DMSO3 fisih - b5 fh, P PBODY2& ARPBH).S1 38%s, 6H), 1.60

i nventive conmpoun est ed ar
(BoRpd.hEs (whakl)s 2. @7 ép2Hat ioT.4i Hz)I @37 (dy o= BI04t He, 2HR\7e57 (s,

5 2BERRRE, ke BT, W PEBb 30 BB L0 87 e

2Hgvel oprrent of atherosclerosis (Jurgens, Hoff et al.
1987 The 10 followi ng protocol allows to

denolt (E3-M8he 43Rt3(bki Hant properties of conpounds.
Unl ess otherw se indicated, the reagents were from
Sigma (St Quentin, Fr ance). LDL were prepared

according to the nethod de€eoim duolebeau et al.
10 (Lebeau, Furnmap et al. 2000) . i%e solutions of test
rlgrrompopienyll-3-f3. S-dime #Z=ion in 15

conpounds wer e

Prior to

total et hanol
oxi dati on, EDTA was renoved f DL /pr epar ati on
by dialysis. Oxidation then t 30C by

addi tion of 100 pP™~s ]
pL of LDL (125 pg p g1 ) and 20 pl of a test
conpound sol uti on. ormation of dienes, the
speci es under observatiom, was followed by neasuring

4 solution 20 to 160

This compound was synthesized from 1-[4-bromophenyl]-3-[3,5-dimethyl-4-
hydroxyphenyllprop-2-en-1-one  (intermediate compound 8) and tertbutyl
15 bromoisobutyrate according to general method 4 described earlier.

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

Compound 41 :
1-[4-bromophenyli}-3-[3.5-dimethyl-4-carbox
20 dimethyimethylo henyllprop-2-en-1-one :

This compound was synthesized from 1-[4-bromophenyl]-3-[3,5-dimethyl-4-
25 tertbutyloxycarbonyldimethylmethyloxyphenyllprop-2-en-1-one (compound  40)
according to general method 5 described earlier.
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optical density at 234 nmin the sanples treated with
t he conpounds but in the presence or absence of
copper. Optical density at 23A7nm was neasured every
10 minutes for 8 hours in a thernostated
spectrophotoneter (Tecan Utra 380). 25 The anal yses
were perfornmed in triplicate. The conpounds were
Pawifisatist was by chimamategrapby bdailicagel (elutign when t hey

i | d reduced th te of
Ao et B Rt "o "G enes formed in -
CONPaH IR DML RIS s, EHYMPRI (s ’58%,02% 7.65(d,J=

T [
denonstrate that the |nven¥| ve ‘conpo hgg)’hgve at
1639 Iz, ik 7TV e cBiHh &0R (d,i bx iBdthHzpl Hpet3.0tés, 1H)

i ndi j t ' ntive 30 conpounds have
intrﬁﬁ%b%ggh$f6§fagﬁbﬂiﬁtivity. 79 Typical results are
given in Figures 1-1, 1-2, 1-3, 1-4, 1-5, 1-6, 1-7,
1-8, 1-9, 1-10, 1-11, 1-12, 1-13 and 1-14
illustrating the antioxiGempotndd2ties of inventive
conpounds 2, 3,4 , . 18, 19,
21, 22, 25, 29, , , , , . 2.
Evalisepr [ '
conmpounds agai nst |1 pird Per-oxi
conpounds which were tested are the conpounds whose
10 preparation is described in the abgye exanples. LDL
oxi dation was determ ned by the TBARS gzgd.
e
[

According to the sane principl esc | b@d=earlier, LDL
were oxidized with CuSed pi d peroxi dati on was
deternmi ned as foll ows BARS were neasured by a
spectrophotonetri c nethe i pi d hydroperoxidation 15
was mneasured using |ipid-déependent peroxidation of
iodide to iodine. The results are expressed as nnol of

1 -r[%-lhgd ntitxapheh%l_]ﬁa-[emﬁbowdimethsfrr?étmfé)xbpﬂe?ﬂﬁjropdzd@ﬁﬂgme
Q I ot,e . e revi ous, .re S O al ne neasuri n
(PrfiiReds T a) WaliRsaled inidsmoromethane.

ich orcmethylmeﬁwyl ether
(3 eq) was added and the mixture was kept under reflux for 8 hours. The solvent

and excess reagent were eliminated by vacuum evaporation. The evaporation
residue was taken up in isopropano! (50 eq) stirred for 12 hours at room
temperature and the isopropanol was then eliminated by vacuum evaporation.
Purification was by chromatography on silica gel (elution : toluene/ethyl acetate
7:3)

1H NMR CDCl; 8ppm: 1.21 (d, J = 6.09 Hz, 6H}), 1.65 (s, 6 H), 5.10 (sept, J
=6.10 Hz, 1H), 6.86 (d, J = 8.65 Hz, 2H), 6.85 (m, 1H), 7.02 (dd, J=8.65Hz, J =
1.53 Hz, 1H), 7.48 (m, 1H), 7.54 (d, J = 15.25 Hz, 1H), 7.57 (d, J = 8.65 Hz, 2H),
7.87 (d, J=15.25Hz, 1H), 7.93 (d, J = 8.40 Hz, 1 H), 12.94 (signal exchangeable
D20, 1H)

MS (Maidi-Tof) : 369.1(M+1)
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formati on were confirmed by the experinents nmeasuring
LDL |ipid peroxidation. 20 The inventive conpounds
al so effectively protected LDggagainst lipid
per oxi dati on induced by copper (oxidizing agent).
Exanpl e 3: Measurenent of the antioxidant -properties
of the inventive conpounds on cell cultures : 25
EXAMBLE (@ ptEwaluationeof othel ,ammimhtag;reggrﬁéw rw)thénmventwe
PC12 ca&ls (rat) were the cell li1nes use

tudy. PCl2 cells were prepared froma
pheochr onocyt oma and Fave been characterized by
Greene and Tischler (G eene and Tischler, 1976). These
80 cells are comonly used in studies of neuron
1gProtegtion paainshl DEiaydationtbyreabperion  and neur ona
death PCl12 cells were grown as previously described
(Farinelli, Park et al. 1996) in conplete RPM nedi um
(InV|trogen) suppl enented with 10 % horse serumand 5

- Thef énantivel fcosgyounds( WHiHR! Whres Uidstisce Saref tﬁ@d@bﬁﬁidu%s whose

and sppof h nuscle cells were al so used.
P&R%?@H'%q%ﬁﬁ" edrip ke above exayeeles. GrH, Hel deI berg)
nd cultured according to the supplier's
pxidation s, awnmneéﬁng ajleratian eateplaybtd prefdomirent role in the

omb5 to r
%‘z%f’ Shifent i BRTRREARRY bf Atinddfls wliRusn il e a1 1987). The
follommpmtoml dbv@d@rmomm& thé antiakidaht PRIPRHIKPST compounds
a 33{1 ant itative PCR nRNA neasurenent :
U\%@s'is ?’é&‘? icalad e reagemisaveredrars Sigea: (8§ Quentmt France)
th the inventive conpounds. Extraction was carried
L&tw‘ﬁxﬁet Prepreed ageriding tof thenmeftinsbtiesasibedrynlalsearTePaR (Lebeau,

Fm,ﬂémagg{}gmg%&snat agene, France) as directed by the
Ier

suppl was then assayed by spectronetry and
antitative RT-
U0 e BPOU EreCRraPdred fiedDloM siohgeniration in
bhagidna@ buffer fyt$99@nd diluted in PBS to obtain final concentrations ranging
from 0.1 to 100 pM for a total ethanol concentration of 1 % (VIV).

Prior to oxidation, EDTA was removed from the LDL preparation by dialysis.
Oxidation then took place at 30°C by addition of 100 ul of 16.6 pM CuS0, solution
to 160 pL of LDL (125 pg protein/ml) and 20 pl of a test compound solution. The
formation of dienes, the species under observation, was followed by measuring
optical density at 234 nm in the samples treated with the compounds but in the
presence or absence of copper. Optical density at 234 nm was measured every
10 minutes for 8 hours in a thermostated spectrophotometer (Tecan Ultra 380).
The analyses were performed in triplicate. The co.mpounds were considered to
have antioxidant activity when they induced a longer lag phase and reduced the
rate of oxidation and the amount of dienes formed in comparison with the control
sample. The inventors demonstrate that the inventive compounds have at least
one of the above-described antioxidant properties indicating that ther inventive
compounds have intrinsic antioxidant activity.
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(Roche, France). Prinmer pairs specific for the genes

encodi ng the anti oxi dant enzynmes superoxi de di snmutase
(SCD), catal ase and gl ut at hi org per oxi dase (GPx) 20

were used as probes. Priner pairs specific for the

O0-actin and cyclophilin genes were used as control

probes. An increase in nMRNA expression of the
Tamcaixes!ﬂtstawym irgEigeses 1egsuRed-3py-4,qu8n1i8, at-7ve-8, 1-9, 1-10,

d he diff Il
g el tf e 18 (steting: dbe ceniamant coroness 1 inventive
F2, @1, 70k, 9f 1944547 V5 Sy 89522 25 29 31,33, 35, 37,

s
Measur ement of oxidi zi ng species If the ta?ture 'I's
38 an4dnt i oxi dant properties of the conmpounds mere
al so eval uated by neans of a fluorescent tag the
oxi dation of which is foll owed by appearance of a
quorescence 30 signal. The reduction in the

2. riEeigatl rbtectioht dorderirbd B\ B4 MoRenEivE "&m cﬁsla ainst lipid
det erm, ned |n cells treated wth the conpounds 1 n
Q%@f—@%@[g-rmnner : PCl2 cells cultured as descri bed

earlier (black 96-well plates, transparent bottom

Fal con) were incubated with i ncr easi ng doses of H202

0.25 MM- 1 mVM in serumfree nmediumfor 2 and 24

T urlevemmeercqnnmuts avhich hevereditestedaarsd thenmmordpeurtls whose

pt%%ﬂ%ﬁ%’%?ﬁ &@%@ P}Vﬁ\étegﬁlogsat e ?ol ution (DCFDA,
I P PBS 30

b S @@wé%@%?m%ciﬁxaag ‘HarS anetboder o then 1§ nsed

with PBS. The fluorescence emtted by the oxidation

Acsgrdipg todhe spete iingplel drsicribed srarliare et oxdznd) with CuSO,
g '@Fﬂeﬁ%@ﬁ“%*b@?g%%é i go?%?vtsé‘ma?é‘ expressed as
TN e e HORER Y -

wiasaqubas@edwiding lipil- dép@ﬁénY%er&@WéﬁloHW‘td R‘Jdme The results
unt r eat ed cells. These findings indicate that the
are,gupressed as nmol of malondialdehyde (MDA) or as nmol of hydroperoxide/mg

of protein.

The previous results obtained by measuring inhibition of conjugated diene
_formation were confirmed by the experiments measuring LDL lipid peroxidation.
The inventive compounds also effectively protected LDL against lipid peroxidation
induced by copper (oxidizing agent).

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 pheochromocytoma and fave
been characterized by Greene and Tischler (Greene and Tischler, 1976). These
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conmpounds pronote inhibition of the production of

oxi dative species in cells 15 subjected to oxidative

stress. The previously descriggd anti oxi dant

properties are also effective at inducing antiradical
protection in cultured cells. Measurenent of lipid

peroxi dation : The protective effect of the conpounds

cefls |argiconpeoplyi uked insiudiesudf neabrcdiffeseritiatibh, siydal transduction

a{ﬁﬁdﬁ%ﬁrpﬁg g%ﬁp ;Iy(gﬁb gu\%lg gﬁlﬁ\tgﬁ;qn% Egg\gyg@%y Hescrlbed (Farinellj,
Rtk tet 2 S1098) 6n CHARTIEHE Hlslvnifhsédru n\ﬂ%%e@r sugrg“&nﬁﬁ{éd with 10 %
t d the

supernatant was recovered after treat
'@é$e§ef\b&mandyﬁs%d'ehai@alf§@wm ed for deternination of

gr otein concentration. Lipid peroxidation was detected
(Bgmary| ¢ulinses ob&ndbtiediaband smibxth onuses ceﬂawsremlm used. Cells

u@% gb%mqgtafr b't c'>|glpa§¢ o@{{TBA Ehgmfb‘gge%elaelberg and cultured

a@b@ﬂfﬂ@'tﬂ@%ﬂ%héﬁ@ﬁ%ﬂuﬁﬁéﬁé treatment, the cell

super natant was collected (900 pl) and 90 pl of

T o, ) S4B o o

300 DlVQ50ﬂ\/I2I4ChOUCmt at heé neelis5wagre rtheh| mecogertd @nac itk vingrease in

ooy e 25 S SR sl O

organi ¢ phase was extracted with butanol. The organic
phase was anal ysed by spectrofluorinetry (2 exc=515
nd Xeme550 nnm) on a Shimazu 82 1501
"ﬂ%]ggtm%ﬁf’r‘ﬁ'ﬁm%ter ( Shi madzu Cor por ati on, Kyoto,
apan). TBARS are ressed as MDA equi vaI ents using
Aawas r@stga\@tesb dregn etgesftldhmad oceilishteeahedsulr net wette the inventive

BRRTIE B oA ol LG b

HThECRmprrepeklt Stenapeny) dl:raﬁ@@)‘ ad Gredtba uszrtﬁélée.bﬁner mRNA was
results. The inventive conpounds advanta eous

thepassiaved iy sRagtoneiry ard auantified bmuaé@ ativel %%H@Rmth a Light
C?bl%WF%%F'ﬁ’ért DNA Rhdstb8 ﬁlf &?Q%r? I %[tﬁ%cﬁﬁtgﬁ%gﬁm Gycler System

tress. nventors &b _
(Rechso Urrdsicay. ePnnpahiarsofapemﬂclcfonghé rgersperssding Bk antioxidant
enzymes superoxide dismutase (SOD), catalase and glutathione peroxidase (GPx)
were used as probes. Primer pairs specific for the g-actin and 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 cuitured 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
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genes encodi ng anti oxi dant enzynmes. These parti cul ar
features of the inventive 10 conpounds allow cells to

nore effectively fight agai nsg§1oxidative stress and
therefore be protected against free radical-induced

damage. Exanple 4: Evaluation of PPAR activation in

vitro by the inventive conpounds 15 The inventive

deterpuned in leells itpated avithothe compoiidds imdhé dollowihy ahanner : PC12

d 1 h reparation is
o R (RirPabed SR Potk "SRNIE ARtPec baPpareat bottom,
FalsonRAGres indubatéd with fritréssing ddseat 86 HD,! W25 — 1 mM) in
pharmaceutical classes - fibrates and glitazones, .
sgryeiiteq, saedivm for 2 landi 241 bwurshe Aftert insubation, tife medium was

2l 558 S0 YRR e My 3 RCHeAGrodlrohlorescr
diagetatersohutidn (RCEDAN Melédaar PRbesNEg éhé,eUSPQ'iFPPB@ﬁ)r 30 min at

ivate PPARa and PPARy in_vitro. PPAR activation was
3G 1BR | %1608 FMaHNSTa.i DFsHcals wase| thenndnsesl with PBS.  The

MUBASHENAS o 9, HEEOABEAD! L e T4 o e rocar

Uitra364) iap eincexditation waweteridil of i4®5ndnba'mtld an@rdisswtnhnmev‘/elength of
i £f t, PPARs. These latter results were then

555%’34 t’é@ restllseaie exiiresseit as a6 Hsrqea?ﬁlgf‘eo? pPEtegiigmeglative to the

oRidlediceriirol. The example is given for RK13 cells. 30 83

a. Culture protocols RK13 cells were from ECACC

F(d@éééﬁhc@o‘hﬂené@] %9 I\ﬁ?\{? B e é%lésl;l 2 bdiEd! #’% the jinventive

suppl enented w't % fetal erum .
cpmpounds ithag dhbentreatedi calisy, Thide dindlirysrindicgibuthatithe inventive

i be Pai sl ey, . .. _Th ul ture medi um was 5 changed
Céﬁs?yﬁiiwaaaﬂisx Eﬁﬁa@%éfet er°<§{0“§'7¢° Xidative; shacies) in cells
sEbeRidr o 04idER/e ShéS PIRE Previously described antioxidant properties are
also effective at inducing antiradical protection in cultured cells.

Measurement of lipid peroxidation :

The protective effect of the compounds on lipid peroxidation in cultured celis (cell
models noted hereinabove) was determined as follows : the different cell lines and
the primary cell cultures were treated as described earlier, the celi supernatant
was recovered after freatment 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 pi) and 90 pl 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
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b. Description of plasmds used for transfection The

plasm ds pGTkpA.3, pRL-CW, pGal 4-hPPARa,

pGal 4- hPPARy and pCGal 4- 10 $ &ave been descri bed by

Raspe, Madsen et al. (1999). The pGal 4- nPPARa and

pGal 4- hPPARy constructs were obtained by cloning into

the pGal 4-0 vector of PCR-anplified DNA fragnents

1661 r stmmtgimﬁet r(éfﬁrﬁédzim n@orporafion,h&yotoradap&APARIBARS are

AT TEE N i P N S

résstlits séavel dorattlized gﬁbﬁ&ﬁ eané@tratiopour s with the
reporter plasmd pGTkpGE.3 (50 ng/well), the

T@?ﬁ%&hﬁéﬁ‘(ﬁagﬁ?ﬁﬂ%&% bs?ﬁ%ﬁ‘\n 'Tﬁg %@I‘ﬁe treated with the inventive
comnyﬂéeconﬂrme the previopsaeaultsl vect or pRL-CW (1
ng/well) 20 according to the previously described

Tpedhveentive( Bampeunti drivantigedluslyl@abit ikiiasic amtixfr properties
test conpounds. At the end of

@%“Qgﬁérqv}ﬁ@ﬁm ft"ﬁlélglt&*tff pHegis o aﬂﬁ%ﬁt(‘f@ Heass. Adiesinegntors also
e

ohgh W e N Bt OB U TR ehind ppresion o

gemel eonoding, aandarﬂmymesg Tbe?.ehpastm:mtén featwses of the inventive

CEPUNEE iy 0B DL S5 Nl el Bl soss e

tHehefoRb be fretatted 8 éinéeﬁ@d radu&MnEi@ébd a/%hge Ger many)

as directed by the supplier. The invento denonstrate
an increase in luciferase activity in cells treated
with the inventive conpounds and transfected with the

gn]gomldsrs of PPARa The results are given in flgures
2-1, 2-2, 2-3, 2-4, 2-5, 2-6 which illustrate the
PPARa activator properties of inventive conpounds 3,
11, 12, 13, 14, 5 17, 19, 20, 21, 22, 23,
TQQ '“‘EE‘“V%CO"EDOUBQS hgwing e ‘cagigoxylic. acr%éumﬁw@mvmlsh were tested,
a%ﬁtﬁ@%ﬁ‘r‘i;ﬂhﬁm‘}%f‘n% BRYaratbr NUSEHBSE iffile dbdve Hbmples.

I's treat

Nuclear receptors of the PPAR subfamily which are activated by two 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 PPAR« and PPARY in vitro.

PPAR activation was tested in vifro in RK13 fibroblast cell lines by measuring the
transcriptional activity of chimeras composed of the DNA binding domain of the
yeast gal4 transcription factor and the ligand binding domain of the different
PPARs. These latter results were then confirmed in cell lines according to the
following protocols :

The example is given for RK13 cells.
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the inventive conpounds and transfected with the

pGald- hPPARy plasm d. Said induction of luciferase

activity indicates that the iggentive conpounds are
activators of PPAR7. 10 The results are given in

figure 2-7 which illustrates the PPARy activator

properties of inventive conpounds 17, 33 and 29.

Ex afgulitare pratoedlsat i on of the anti-inflammatory

properties of the inventive conpounds : 15 An

Rit13 aellat were fresp EGACCS (Réven VRSvh,N UM nandevdre| g@ivilin DMEM
diéorders i nciqlgdi ga rgyl V pl e sclerosis, Al zheinmer's. ]
MedHILaURRiameRied WB 10s% VA histal calfrsesvm, 108 Atipgnicillin (Gibeo,
Reisled LRt 1Ok A I [ .

e 0 B 2 A O Pl R, Tl b wes

changed eyety ivandays. Gelisvece kept as37°C inch daradifiéd 95% air/5% CO,

i nes and free radicals. This rel ease of cytokines
agﬁééggb%%'radi cals results in an inflammtory response

in the brain which can | ead to neuronal death

(Bothwell 1997). Cell lines and prinmary cells were

cul fured as descri bed herei nabove. LPS bacteri al

be ngesSIIRtIqERiplasmids usadbior tersfectisn) (Si gna, France)

was 25 reconstituted in distilled water and stored at

The plasmids pRSEKRELAL PRLAGMY, pB3I4hPPYRY, fGal4MPHRRY and pGald-

orR en, HES e G Bippen badisan efiak-1999) cTha s MRPAR and
U A _
PEHIEFARY SBpitiuee ReC kil BzBiobhef [ ahenpogie-+ vector of

PGReenplifiedi DNAcagmentst corséspodiid &ty DXEF dBRTM®S b the human
the culture nediumof stinulated cells

oses of LPS
P%@%é\ﬁ&?ﬁ%ﬁaus@awwtms assayed with an

ELI SA-TNF-a kit (I nmunotech, France). Sanples were
diluted 50-fold so as to be in the range of the
standard curve (Chang, Hudson et al. 2000).
c. Transfection

RK13 cells were seeded in 24-well culture dishes at 5x10* cellsiwell and
transfected for 2 hours with the reporter plasmid pG5TkpGL3 (50 ng/well), the
expression vectors pGal4-¢, pGai4d-mPPARa, pGaid-hPPARGq, pGal4-hPPARy
(100 ng/well) and the transfection efficiency control vector pRL-CMV (1 ngfwell)
according to the previously described protocol (Raspe, Madsen et al. 1999), then
incubated for 36 hours with the test compounds. At the end of the experiment, the
celis were lysed {Gibco, Paisley, UK) and luciferase activity was determined with a
Dual-Luciferase™ Reporter Assay System kit (Promega, Madison, WI, USA)
according to the supplier's instructions as previously described. 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-hPPARq plasmid. Said
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The anti-inflammtory property of the conpounds was
characterized as follows : 5 the cell culture nedium

was conpl etely changed and the4cells were incubated

with the test conmpounds for 2 hours, after which LPS

was added to the culture medium at 1 pg/nm final
concentration. After a 24-hour incubation, the cell
iRdysdionatohntucifasaser antivity eidivates t that dthat ingdivaheompounds  are

b d_gdi I Cel | I d d t
AfIZAbR oEBPAR t ne B o- Rad Prote n""‘)\ssa‘y”ﬁ. ?‘ "
If@d Munj ch,, 10 Gerrran)g‘l%accordl n
1§1?pfﬁq B e alé’?fldetﬂ'szmgs Zrle Za@: drén %.f 2tfhwhlch illustrate the
t
FiRG AR Avator Biboanes Sral e ebiBo s o) 357 BoReili: 12. 1, 14,

1dnd9p20t 2 PRr2XMAPS, 260P0! BV,33,B7 B8, gontrol . These
results show that the inventive conpounds have

Tt inveRtora i deRicHatraké AReintiefise Wlugﬁﬁe@sbea&rvﬂf‘fﬁ'dé%'t%ted with

of the neuroprotective effects of I nvent
the im@entide qompoursiseand transfented aMthethfr b@ﬂitthWd%ﬁ plasm:d Said

R BF SR onafy Jnoatel, %Lﬁﬁ%ﬁr@%h% coimpounds  are

aelivatlsfbofPPARYW | d-type) were used for this
experinment. Aninmals were nmaintained on a 12 hour

A LA SR N o o T a—

ofirivehtivgabmpoands 12538 eparzied. The inventive conpounds
(200 ng/ kg/ day) or the vehicle (0.5 % carboxycel | ul ose

(CMC)) were adm nistered to the animals by gavage, for
14 days before ischemia induction in the niddle

erfiés rcIfUtﬂ Ofhventive

An inflammatory response is observed in many neurological disorders, including
multiple sclerosis, Alzheimer's disease and Parkinson’s disease, cerebral ischemia
and head trauma, and inflammation 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 neuronal death (Rothwell
1997).

Celi lines and primary cells were cultured as described hereinabove.

LPS bacterial endotoxin (Escherichia coli 0111 :B4) (Sigma, France) was
reconstituted in distilled water and stored at 4°C. Cells were treated with LPS 1
Hg/ml for 24 hours. To avoid interference from other factors the culture medium

was completely changed.

TNF-a is an important factor in the inflammatory response to stress (oxidative
stress for example). To evaluate TNF-a secretion in response to stimulation by

increasing doses of LPS, the culture medium of stimulated cells was removed and
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Ani mal s were anesthetized by intraperitoneal injection

of 300 ng/kg chloral hydrate. A rectal probe was

i nserted and body tenperatureggas maintained at 5 37C

0. 5C. Bl ood pressure was nonitored throughout the
experiment. Under a surgical mnicroscope, the right

carotid artery was exposed by a nedian incision in

TiNfrea. ek . asslage@twﬁlygxanlLBA-ﬁml%em Ellt%(lmmh nbtegm; Qﬁaﬂbe) Samples
its artelotony was fashioned in t

e «fihigt BBl $ouBcley be oot Fenass 8 dha. signard curve (Chang,
Fmggﬁleltgnmg)_v\hl ch was gently advanced to the common
carotid artery and then 10 into the internal carotid

t
T g, o U B o e g v
theac@%cdlmralmedmmpas bumpdntely&:hah@ad lafrr{dmetceué wargiimcubated with
ct Vo our s after f usi on,
tehteRk FRmpPLOR fn 3 PEiish PR whicTk Pamaw addsd toxghe culture medium
aﬁvmﬂﬁﬂﬁ\‘i’al%h@eﬁﬂéf@rr' AREr QYZAI—E%]{ Cﬁﬁt@@' HY & jernatant was

Brai ns were rapidl rozen an IOI’]S
r@oaemhamtsiomdeswabMen nomeaiadeduremnes Cadls twme Iysed and

o B A i 852 B0 P 8PS Vb e, i

Genhany)a@fﬁidinb%ﬂh@ suppRarsihstregtiods cal cul ated by the

followng formula : (corrected infarct volune = 20
f
i fﬁ%ﬁ“fﬁ@rﬁ@%ﬁg?%%e% 1AL, pESPUOR 153G Holfent wit

.ﬂmetm’mcompawm §s @xmémseur as rpgiatAugopmténoand r@atﬂe@i percentage

s, reve rked decreas infarct vol une
’VéoLPpﬁ?ee&%ﬁPﬂ 3?.1%4@@6‘ SR E\at e invenriivencamppyeds have
aﬁ@ﬂﬁ@Mﬂﬁéﬁ”@FﬁbﬁgﬂbglStered to the animal s before the
i schem a (prophylactic 25 effect), they were capable
of inducing neuroprotection. An exanple of the results
is given in figure 3-1 which illustrates the

;gggmﬂgl Qg; Evaluatioropofotthet heargpratective sefféctisn\oFnthe/ Einventive
A2

. '\/Basure eNt of ntl oxXI aant
e HACE | .;__l‘. d ozen,

crushed and reduced to pomder then 30 resuspended in
saline solution. The different enzynme activities were

Pﬂﬂlacﬁc model :

1. Treatments of animals
1.1 Animals and administration of the compounds
C57 black/6 mice (wild-type) were used for this experiment.

Animals were maintained on a 12 hour light-dark cycle at a temperature of 20°C +
3°C. Water and food were available ad libitum. Food intake and weight gain were
recorded.

The inventive compounds (200 mg/kg/day) or the vehicle (0.5 % carboxycellulose
(CMC)) were administered to the animals by gavage, for 14 days before ischemia
induction in the middle cerebral artery.
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- experinment. 15 Under a surgical mcrosco

87 measured as described by the foll ow ng authors :
super oxi de di smutase (Flohe and Qting 1984);
gl ut at hi one peroxi dase (Pagl i and Val entine 1967);
gl ut at hi one reductase (Spooner, Delides et al. 1981);
gl ut at hi one- S-transferase (Habig and Jakoby 1981);
catal ase (Aebi 1984). 5 Said different enzyne
1 tschemia ndugstieniraperfissien by intvalaimingregciusidn ofithefmiaie cerebral
g' Bmls treated with the inventive conpounds. _
a& ative or acute phase treatnent nodel 1. Ischem a )
i nduction/reperfusion, by, intra) um nal —occlusion of the
ARtIS e WEES CEReRthe iasdh L TanGoRal  nuestoRs of 1k makg chioral
ke i BYIOBE Wh f | tmaintai
P o aooar Brouts Wes/BEeriod e Boay fompBidiffa RS maintained ot
361C 30D5HG/ Bjoadth pressure was nadrdtoréd timoughout theeexpegment.
i nserted and body tenperature was maintained at 37C
UndeCa Sligichl miessscopeire AR tardtid éhé@%ﬁ@ﬁxgb@@d bl¥ta median
pe, e right
incigien iiny the meek. whie plgryaeralatine arteay avas {l)gﬂte@ia@ntSi erigin and an
sTeYe ' r | i
ahPRoRA wak fashidHdIR e LS A b iy, 58745 % fisert @ nyion
menofilameentc whidh waargeatly asloansed to ths esinmorydretid artery and then

i e i8El gl e R S, bp e e anain oA A corebral

aféfe f%éﬁlaﬁ’?eﬁt@vé@ﬁith&ﬁmh‘"&ﬁ]é)ﬁbﬁj Bteto tdﬂ?wgareggﬁﬁsd%g

cerebral 20 artery. The filanent was w
hour later to allow reperfusion. 2. Treatnent of
animals : Animals first subjected to

[ ah:'ﬁs'ﬂ - i eated with the inventive
2'C§Enpouﬁ%§%§§8f{%}eé‘?ﬂéﬁ'g?eegn{{&g%et'erri C route one or nore
rfusi asuremnment ;of b

TG RoRr ik e epleflsiof S BRRC PV, 8ReIed, o dipt with the

 compOBAds WeR bOtHEnizdd [RAbEstoBEIIRN ovbiddskhe  compounds

wer e eut hani zed by pentobarbital overdose.
Brains were rapidly frozen and sliced. Sections were stained with cresyl violet.

Unstained zones of the brain sections were considered to be damaged by the
infarct. Areas were measured and the volume of the infarct and the two
hemispheres was calculated by the following formula : (corrected infarct volume =
infarct volume — (volume of right hemisphere — volume of left hemisphere)) to
compensate for cerebral oedema.

Analysis of the brain sections from treated animals revealed a marked decrease in
infarct volume as compared with unireated animals. When the inventive
compounds were administered to the animals before the ischemia (prophylactic
effect), they were capable of inducing neuroprotection.

An example of the results is given in figure 3-1 which illustrates the prophylactic
neuroprotective properties of inventive compounds 15 and 42.

3. Measurement of antioxidant enzyme activity :

The mouse brains were frozen, crushed and reduced to powder, then
resuspended in saline solution. The different enzyme activities were then
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88 Brains were rapidly frozen and sliced. Sections

were stained with cresyl violet. Unstained zones of

the brain sections were consi@gred to be danaged by

the infarct. Areas were neasured and the vol unme of

the infarct and the two hem spheres was cal cul ated by

the followwing fornmula : (corrected infarct volune = 5
megsared asofeseribed by Ithedolidwinggauthbeni sppencaide dishurtase (Flohe

o1 25 1203 Bbbs PRS0, 8 Y oy staons

redudtase @pb@n@hmidesaéﬁ mal 13981r)e§m§kmdﬁets-tratr%ferase (Habig and
entive conmpoun ds had fewer brain |esions than

v
Jﬂﬁ‘?h’%&?@@ satalage;(Aqbh 1984kt | the infarct vol une was

smal | er when the inventive conpounds were 10
Saithdliliesenirenzyoircadivitias were insseaseddn brain preparations from animals

eI e bt R lnG T her ot es the acute

neuroprotective properties of inventive conpounds 15
and 42. The use of the inventive conpounds in
di fferent exp rimental npdels shows that 15 said
yrative aracute phase freatma QEE anti oxi dant activity,
are capable of del aying and reducing the effects of an
1olgchemia énductienfepariasion tynintriurainal eeclusidnad theemiddle cerebral
mﬁﬂfe33|on of genes coding for antioxidant enzynes
I'’Ch together with their antioxidant nature

R R SR AR p—

- Adirsgisewardi ansuthétizadf |b?”lﬁt¥é§éht@€édlVin]ébtléﬁdoﬁr'o‘i)o 4fg/kg chioral

capabl e of actlvatl ng the PPA nucl ear receptor
hwrﬁéﬁn VA reclal Qfoh&]@’aﬁﬁvéﬂﬂe@@ndoh%wh@lﬁpetaiu!t%lWﬁSnrgamtained at

o74% 810 BASC IO ot RBON o W ybDGLEavehirih

nefici al neuroE r ot ec i Ve ffect of both preventive

UBRRF &, Surbiorl T BRcRbRs ines GoRbratcRiemWaR akosed by, a median
indlsiort 7P neckETIRE Bler&’??pﬂétuﬁé“a‘rﬂé%‘%sal cg(a‘fgq fagtnts prigin and an

treat nent of ﬁatl ent I schem™ str
ageiigpmyssescfashioned in the external carotid artery so as to insert a nylon

monofilament, which was gently advanced fo 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 aliow reperfusion.

2. Treatment of animals :

Animals first subjected to ischemia-reperfusion were treated with the inventive
compounds by the oral or systemic route one or more times after reperfusion.

3. Measurement of brain infarct volume :

Seventy-two hours after reperfusion, animals previously treated or not with the
compounds were euthanized by pentobarbital overdose.
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5 Aebi, H (1984). "Catalase in vitro." Methods Enz

mol 105: 121-6. Bordet, R, D. Deplanque, et al.

(2000). "Increase in endogenogg brai n superoxide

di snut ase as a potential nechani sm of -

I'i popol ysacchari de-i nduced brain ischemc tolerance.”

J Cereb Blood Flow Metab 20(8): 1190-6. Chabrier, P.
Brajnswereigapitlly frozen and1siRe). SBMi@EROREre atained W|th cresyl violet,

RSP Aty o Braing FepibernySrotPORRBNhta be damaged by the

iafarétt €Aroas Rebs ﬁi@bbur‘é@%nﬁc*{h@%hﬂﬁélg th%oﬁﬁélrcf’ and the two
Chang, R C., P. Hudson, et al. (2000) | uenc

ﬁBh%feérVV3$ raloplated bwdharfﬁ»lhmmg |fmm1llda edcpmrectad tinfanct volume =

f act,or
ffardt bl CBIERE o iRy BESIEBRere, soValime Bt el neigphere)) to
damp(e'ﬁyéfé for cﬂna)mpbgd@maPPARs in inflammtion and
immunity."” J Leukoc Biol 71(3): 388-400. Dirnagl, U,

IF-thé adee Cdféburéﬁv@{reaﬁﬂ&ﬂ%rea’glﬁéﬁFSPtr@ Qaﬁegﬂhds%g, ] @r)%ma(is treated

st r oke: integrated view " Trends Neuro
vvgthlthp lnEPMI\@ c@gnppundg havfewer brain legiong ﬂmnymtreated animals. In

g o YRR RIS, e PARBSE ad re PBRHEE 3 ouncs vors

auieninisterednesrahofeetimbeafies idchahha reganmion.. gamma
inhibit keratinocyte proliferation.™ Arch Dernat ol

A3 &lBriplé O8F- itfe rEQﬁIteﬂ%'?wenQ* |nEf|gu 32 \@‘ﬂ&ﬁ lllﬁétrzilt-:-s the acute
(1996). "Nitric oxide delays th eath o

neyraRptastive ipleperbes of menavandrrwupds Hé&tand Mur ons by

a cGW-nedi ated 25 nechanism" J Neurosc:| 16(7): :
2325-34. Flohe, L. and F. Oting (1984). "Superoxide
di snut ase assays." Methods Enzynol 105: 93-104.

Theuassenof thelinventivescofipaehds intdifférent 8QfdimentBPARRIels shows that
net aboli c di sease, and, at heroscl erosis. " Pharmacol Res
S ;_gl( ggvel %n%nc%oh@éq ririgsic @ntioxjdagt, agkivity, @re siapable of delaying

ahd4edlicingNBBadads 'of U Bkidalve strBLE AN FFHSIRMTE also induce the

expression of genes coding for antioxidant enzymes which together with their
antioxidant nature reinforces the protection against free radicals in cell cultures. In
addition, the inventive compounds also exhibit anti-inflammatory activity and are

capable of activating the PPARc. nuclear receptor

Finally, use of the inventive compounds, containing an ester function or a
carboxylic acid function, in an animal ischemia-reperfusion model revealed the
beneficial neuroprotective effect of both preventive and curative treatment.
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receptor al pha agonists via inhibition of CCAAT
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(2002). "Stroke prevention therapy beyond _
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noradrenergic clonal Tine of rat adrenal
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formula : -A-Rl, X2 represents a hydrogen atomor a
thionitroso group or a hydroxy group or an 15

al kyl car bonyl oxy or an unsubsgftuted al kyl oxy group or

a thiol group or an alkylthio group or an

al kyl carbonyl thi o group, X2 can al so represent an

oxygen or sulfur atom bound to carbon 3 of the

Nﬁrtﬂm@pab i h, Ms @avesano et at. r(rzaoml)e rCritital\relecfor hitdc ob(ldwsngnalmg

H 1- be ran- 4- one represents
i PO pnd MohiiE! BREEER prRAar R and GhPncRg 4 Pharmacol Exp
Ther wal7e): 47483- R3, X4 represents a hal ogen or a
"ﬁ'onltroso group or a -R4 group or a group
ihegpordi tvy tige ‘
F?eﬁm‘?ﬁ A 0. N0yl T900rY Teniies S8 adididive and
ifative whafantenigadion of €EjthRBCY1e Ylntbthisne perosjdsse. ’au 0ab Clin Med
@E 1?,ét pgen atom in the case where X6 is a nitrogen
10) "carries a hydrogen atom or a hydroxy group

whi ch h
%}Rgnﬁ @ngﬁg of gk;&ﬂ 89%}1{"\@%%%*9%@3%? [atem&upgprstem gene
oRbleSsich By Ss@fﬁwhﬁssdlévelé‘%y PYetfadithhbtel ABHCRTTA) via

Igart of group or group erern
a}phamtuvmn ’Wh Ligid Res 40(&1)5@@99911@ ffer ent
represent an oxygen or sulfur atom 10 with at | east
Rotlewell, Nhd. (IO9Tps"Citokidds akd acutEmetpsdasdranglicry” Mol Psychiatry
2@ 1%!1nul a -GR and with at | east one of the groups

R4 or RS present in the formof an al kyl 15
S%;OUD containing at |east one substituent from grou

|
ity Ksdi» E-abiafetagralial. 629019. iBeraxisames: in yiermatqmy Part II.” J
CutaiIMAd 86l §(45SsaEbgted with a group G according to

Spooner, R. J., A. Delides, et al. (1981). “Heat stability and kinetic properties of

human serum glutathione reductase activity in various disease states.” Biochem
Med 26(2): 239-48.
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formula -GR, substituents fromgroup | are selected in
the group consisting of carboxy groups 20
corresponding to the fornula 92 -COOR6 and car banoyl
groups corresponding to the fornmula : - CONRGRY,
substituents fromgroup 2 are selected in the group
consisting of sulfonic acid (- SGBH) and sul fonam de
groups corresponding to t hé&EAMSI a : - SO2NROR7, 25
with R6 and R7, which are the same or different,
representing a hydrogen atomor an al kyl group
possi ny substituted by at |east one group of the type
the optical and geonetric isonmers, racenates,

t aut 611%#95 itytad 4,3- MBE@Y'E@ma@n Bongi darivedive  sharaeterized in that
Cb%r% qunds represented by fornul a

Itﬁgéhrﬁgﬁs h Qﬁﬂlao(Q @ X3 and X5 each represent a

hydr ogen atom X6 represents an oxygen atom and X4

represents a group corresponding to the formula

- O CR$R9- COOR10, where R8 and Rg, which¥are the sane

or different, represent a Cl to C2 )

R10 represents a hydrogen atpm 0

group, and 5 - X2, X3 and X5 ‘i

€S
atom X1 represents a hal ogen &{gr :a RlL or -GL RL

group, where Rl represents an unsubfitituted Cl-C2

al kyl group and O represents an o¥ygen atom X6
represents an oxygen atom and X4 reprzﬁents a group
corresponding to the formula - O CRL1R12-COOR10: where
irRkAichand R12, which are the sanme or different,

represent a hydrogen atomor a Cl to C2 10 al kyl

group, and R10 represents a hydrogen atomor a C to

A t
X TeBiebepion aacti6r 3 R R8P & EPyp RYEipdRtng'8'he following
fmrw@n-%‘t-ﬁﬁ and Rl represents CH2COOH. 2- Derivative
according to claim1, characterized in that it can
correspond to 15 the cis or trans conformation or a

X0 rgprsentd &rigrirogen atom or a thionitroso group or a hydroxy group or an

alkylcarbonyloxy or an unsubstituted atkyloxy group or a thiol group or an alkylthio
group or an alkylcarbonylthio group, X2 can also represent an oxygen or sulfur
atom bound to carbon 3 of the propene chain, so as to form a derivative of the
type 2-phenyl-4H-1-benzopyran-4-one,

X3 represents a -R3 group or a group corresponding to the following formula : -
G3-R3,

X4 represents a halogen or a thionitroso group or a -R4 group or a group
corresponding to the following formula : -G4-R4,

X5 represents a -R5 group or a group corresponding to the foliowing formula : -
G5-R5,
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3- Derivative according to claim1, characterized in

that none of the groups X3, X4 and X5 represents a
hydrogen atom 20 4- Derivati®® according to claim1,
characterized in that one or two of the groups X3, X4

and X5 represents a hydrogen atomand X1 is an
unsubstituted alkyl group. 5- Derivative according to

X8 igian axygenaatant er & niftbgen athat, imthe case whend X6hiea miogen atom,

R ea fuardbd o B REROTRIHSUP oL Em ARGP ORIy oxy

group or a thiol group or an alkylthio group or an
al kyl carbonyl t hi o group, X2 can al so represent an
)Fé?e i Ra, Whigh are taersamernr diierant borosast atmyirogen atom or an

Q‘V"ﬁ% SRRt TR & BB S WS of e’ Y 2F group 2

defioced Herginbelowl ai m 1, characterized in that one or two
of the groups X3, X4 and X5 represents a hydrogen

atom and at |east one of the groups X1, X3, X4 or X5
A ¢IecERED WA i i

Derivative acco'Fglaﬁg tﬁ% S?r?;'/éc?ﬁe 0 'fef'ﬁ & ?éégceegén oxygen or sulfur
atinai ns, characterized i.n that one or two of the

groups X3, X4 and X5 represents a hydrogen atom and at

| east one of the groups X1, X3, X4 or X5 is the-GR
witBramiéast Whect the RXYES XS R DG RSHES BN bigtmul
(gmrﬁoup substi t ut e?b@ﬁka sﬁ%stltuent frompg%rouﬁ)at%tﬁ muid
“\AHT Is not a hydrogen atom 8- Derivative

. according to any one of the preceding cl ains,

characterized in that one or two of the groups X3, X4
thbt)(éasteqm@mlﬁh{s gaotllnBjRng RP6r KB pAdsehP in @I@é‘forﬂﬁ‘%f an alkyl

of thegou ﬁ( or X5 is the GRformin which
98 YRsCort @iﬂé@h cag eﬂe a‘Hastﬁuegt fEemgneyp Ygedpsaid alkyl group being
b8 ditel % | | |

URg s o e iRy 1A 3:5HS 1% S i (o e

fm‘hmlarsGR;har acterized in 15 that X4 is a thionitroso

group or a -R4 group or a group corresponding to the
substituents from group 1 are selected in the group consisting of carboxy groups
corresponding to the formula: -COORg and carbamoy! groups corresponding to

the formula : -CONRgRy,

substituents from group 2 are selected in the group consisting of sulfonic acid (-
SO3H) and sulfonamide groups corresponding to the formula : -SO,NRgR7,

with Rs and Ry, which are the same or different, representing a hydrogen atom or
an alkyl group possibly substituted by at least one group of the type 1 or 2,

the optical and geometric isomers, racemates, tautomers, salts, hydrates and
mixtures thereof,

with the exception of compounds represented by formula (1) in which :
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formula -A-R4, A and R4 being such as defined in

claim1. 10- Derivative according to any one of the
preceding clains, characteriz8d in that X2 is a

thionitroso group or a hydroxy group or an al kyl oxy

group or a thiol 20 group or an alkylthio group. 11-
E?rivative according to any one of the preceding
-ofaiXe X AR 26 each epresant paydagen ajomhidaniepresants an oxygen

oK foprBgetist Bt ARl IR IO CRoRo-COORw,
whade dy agdoRp, whichnam the same26r diffarenty rrepaési@inplé;\ fg‘,ﬁ Otdg C2 alkyl
Suc as erl ne

[thio group, &4 and R4 bein
ol ik Ko rebissohss AMYAoass SlombPEmT thCIAg GEous, Bnd
oAl ' j t S,
0t Xoohch FAREASHY hiGiBaeh s X1 FenfeSBARSF Rafbgln atom or
a B1-90;G¥R1 rgraup,Rvhere RJ repredants agr onsubstibsted tG1-©2 byl group

i which i f d Gl dth
B 6 FAEERIss AngPeiserh Slmn gt ABsenEonn (RVoRR alom and X,
répreisehth a Yfous cofespording B ﬂi@ﬂfrﬁ’idbg—tﬁcmﬁml‘ifs@%@&s,r\ﬁhere R

precedi ng clainms, characterized in that X
and R whichare the sams ordifferant aepeestint@ hydragen ateen of a C1 to C2

M b, 25 4 roBRERRL PV EBe ARl a P G2t roup, anc
- Deriepeeserds aclymirdgay atomamd Km%)zﬂ‘éséhl% G EReWHGe G1 represents
cl ai ns, 1 represents a -R1

?haral_g‘;J rized in that

anBygegaemg %1 sepresepisfaild&Q@H: ne formula -Gl- R,

with RL being an al kyl group substituted by a

substituent which is part of group 10 2 and G and

t he 2ubPerivatiemacdardimgdowlain1 behargctedizid s thig fit caedcdrrespond to

i 16- rivative accordjing to any one of the
ﬂfc)% @8?& ijnn“?é'sc(fozﬂ ?l@atmaqraac[@ap'feh‘eg?‘?ft hat X3 represents
a -R3 group or a group corresponding to the fornul a

-G&- _R3, with R3 being an al kyl group substituted by a
subs8i PegiNativehaesordingdaralaiot 1gcbanacterized inrblaiGiormn df the groups

X R, SR G D8R a1l g™ o “any “one of ol ai s
1 to 15, characterized in that
4- Derivative according to claim 1, characterized in that o.ne or two of the
groups X3, X4 and X5 represents a hydrogen atom and X1 is an unsubstituted
alkyl group.

5- Derivative according to claim 1, characterized in that one or two of the
groups X3, X4 and X5 represents a hydrogen atom and X2 represents a
thionitroso group or an alkylcarbonyloxy group or a thiol group or an alkylthio
group or an alkylcarbonylthio group, X2 can also represent an oxygen or suifur
atom bound to carbon 3 of the propene chain, so as to form a derivative of the
type 2-phenyl-4H-1-benzopyran-4-one.

6- Derivative according to claim 1, characterized in that one or two of the
groups X3, X4 and X5 represents a hydrogen atom and at least one of the groups
X1, X3, X4 or X5 is the GR form in which G is a sulfur atom.
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X3 represents a -R3 group or a group corresponding to

the formula -G3-R3, with R3 being an al kyl group
substituted by a substituent g#ich is part of group 2

and 20 G3 and the substituent fromgroup 2 being such

as defined in claim11. 18- Derivative according to any

one of the preceding clains, characterized in that X4
represents a -R4 group or a group corresponding to the
formyla --A-RA  w th R4 being ap,al kyl group . . .
subs{1 DEIERNS, acettilo s g e A i nreopdg Saims, ghprapterized in
thefh omedoGivabel tﬁehgrcﬁJ&SXﬂ_}L,tm@ndf X8'epfclehtsla Z\?ﬁ etHatdm and at

as defined in claiml1. 19- Derivative accor g to any

legsbope of fee graunsdKhgX3. X4 o5 XecisthecBeR ifermal in whichGitis Xa oxygen
elgn 300 R O Brons S BretEE B SRRIGR o Bradud owin Ro

isirota hydroGénatorip i n which G4 is an oxygen atom 97
21- Derivative according to any one of the preceding
clainms, characterized in that X4 is a -G4-R4 group in

whi ¢ S r ct.i . .
Fopr S SeTVANRAREIERE & AT ori bt 8 Hodiing ' FIREY blulicterized in
that onecor ichef thaggnu_upm ) &) )];R@ mnloD(REeﬂneigegtsaéé l;wyﬂrc@e@u@l@m and at
t aj ni a_substityuyent, frogLgrqu _
'eégff’()%ﬂfi}]@e g&%lb?%f‘ﬁ g%So.&ﬁrﬂf Rods he Bhefasreinaphish G is an oxygen
aton b8 R Bhan alkiPgrotBdubshitutddby é”sﬂi%ﬁéfrﬁ@é‘&ﬁc@a%?@&ged in claim
group or a group corresponding to the formula -34-
Twith R4 being an al kyl group substituted by a

substituent which is part of group 2. 10 23-
Derivative according to any one of the preceding

cl ai dsDerivatihvecicvording to iahy ot oPthestBE6diAG Iclaifs, characterized in
h Ie‘@gen. %é‘i’ Derivative according to any one of the
ffﬁ? & Agthioniirage araup AFtarRAe@roursor @ graup serresponding to the
' sent Y i . C4 al kyl
T < SR o PR YR dubHe HERAR By B ¢ fent

which is part of group 1 or group 2. 25- Derivative

accoy di .tg.any one of the precedi ng cl aj s,

charL@'t I@gp\ééale gccorgmg to any gne o?(tjhe %receding claims, characterized
in that X2 is a thionitroso group or a hydroxy group or an alkyloxy group or a thiol
group or an alkylthio group.

11- Derivative according to any one of the preceding claims, characterized
in that X4 is a thionitroso group or é —R4 group or a group corresponding to the
formula —G4-R4 and X2 is a thionitroso group or a hydroxy group or an alkyloxy
group or a thiol group or an alkylthio group, G4 and R4 being such as defined in
claim 1.

12- Derivative according to any one of claims 1 to 6, characterized in that
X1 represents a ~R1 group or a group corresponding to the formula -G1-R1, with
R1 being an alkyl group substituted by a substituent which is part of group 1 and
G1 and the substituent from group 1 being such as defined in claim 1.
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in that XI represents a -GL RI group with Rl being a

Cl to C3 al kyl group 20 substituted or not by at | east

one substituent which is partge®f group 1 or group 2.

26- Derivative according to any one of the preceding

claims, characterized in that X1 represents a -Rl

group with RL being a C5 to C24 al kyl group

subsi$t Degdative actordingato #maone mfidha poadteding otainsj characterized

o ] t.. of p..l or group 2. 25 27- Derivative

'Ha@]@g%ai'ﬁ% 't(%{@‘ﬁ)igr% *of the preceding clains,

characterized in that Xl represents a -GL RL group

wth Rl being a C4 to C24 al kyl group substituted or

not M- Berivathe agrpsdingdetanyene ogplahnsmtqoéz.t charagtesiged in that
0L, _@N40 : Is [ ing to any one

X3 8- E 0 tauish SPicr B B oGe T BRI T That o

represents an oxygen atom 98 29- Derivative according

to an%(GBne of the preceding clains, characterized in .

t hat 15 bessativesacgorsing, loanssene of tg ergnestingori@imgpcharacterized

i it et i rgi s

Rl 20 Ao SREI T ARUD O A Y cRaBORINE 10 08 tGfina -G1-

R$omithd} bbeingaan alkyl geup sabstitetert by adiubgtituentwhicimis pafit of group

2200 &) 258Tho% B g‘nbfr@%ﬁ‘@%@tpﬁ;gégg such as'§&fined in Slaim 1.

1-[ 2- hydr oxy- 4- chl or ophenyl | - 3-[ 4-

car boxydi net hy[ met hyl oxyphenyl ] prop-2-en-1 -one,

1-[ 21 @rylaea\@hvg_ :@(pqquiogrt@@‘m ong of the preceding claims, characterized
in%@%ﬁ}@%&@%ﬂt? %_ygﬁﬁb&%ﬁbddrr?tgpgtlxpngér%lsgéﬁcﬁﬁg S th&'sSMula -G3-
RBydith m{abeingl Anr ﬁkglékgroap lsaksxtitutet By brseibiiluny WRRINs JgeirCof group

- - - - O e’ i - . . » .
1 pﬁyérfggﬁlﬁﬂéﬁ? |Syé§£tyﬁnt fromy ypyP IhBRing SURY 1agi dafineg inslain 1.
oxyphenyl ] prop- 2-en- 1- one,

1-[ 2- net hyl car bonyl oxyphenyl ] - 3-[ 4- car boxydi net hyl met h

yl o;?bf@egi*a]timoqn@rl diag-tlrn] myeol ]ne30f1 Zlaims 1to 15|, ctharacterized in that

-[ 2- net cay.ponyl oxyphenyl ] - 3- 14-i sopro )
X3 T BIeRRBIR BT o7 R O BAERSRINSIED 16 T FoTnLgR 6G3-R3, with
- r | . . . .
Aoty s M kT oxyeshehA SUiyent whieh fs part of groyp 2 and

. Garghipe substituent from group 2 being such as defined in claim 1.

hydr oxyphenyl ] - 3-[ 4-i sopr opyl oxycar bonyl di net hyl et hyl
- oxyphenyl ] -1- '
18- Derivative ,according_to any one of the preceding claims, characterized

in that X4 represents a -R4 group or a group corresponding to the formula -G4-R4
with R4 being an alkyl group substituted by a substituent which is part of group 1
and G4 and the substituent from group 1 being such as defined in claim 1.

19- Derivative according to any one of the preceding claims, characterized
in that X4 is a —-G4-R4 group.

20- Derivative according to any one of the preceding claims, characterized
in that X4 is a —G4-R4 group in which G4 is an oxygen atom.
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hydr oxyi m nopr op- 2- ene, 1-[2-hydroxy

4- car boxydi net hyl net hyl oxyphenyl ] -3-[ 3, 5-

di tertbutyl - 4- hydr oxyphenyl ] p@@p- 2- en- 1- one,

1-[ 2- hydr oxy- 4- et hyl oxy 20

car bonyl di net hy[ net hyl oxyphenyl ]-3-[3,5-ditertbutyl-4-

hydr oxyphenyl ] prop-2-en-1- one,

1-[ 2-% %@@WW@@GW ding 3o eaytaneyf thet prdoeslinytlainys, 4Hayacterized

. b 1-
Y DB 1o Dlen GG BHRR. Gar . o sy Rty X3 or X5
mpe@timwrépmsénpm &r G3R3D Wy 8% HHPPardr RB-dr G5RS5, on the

[ 2- hydro
%‘“%’Eﬂ’v %{335 Réd-‘rqyw?uwhmqups eentainiagye subsjituent from group
4 oxy-5-tertbutyl phenyl]prop-2 25 en-1-one,
1-[ 2- hydroxy-4-chl orophenyl ) -3-[ 3-i sopropyl oxycar bonyl
di met hyl
nmet h hydr ox rtbutylphenyl prop- 2-en- 1-one,
1-[ z%ﬁ%{w ftg a@xrqg@@ idiheeRriegeding claims, characterized
|ﬂQﬁ£WX4 Qéﬁ&ﬂ
Jﬁhéoxyp a -”ﬁ]ff/ @J?Né I@‘il&usogé/rb%ﬁé n?xcg}rg t& g%”@r@usa -G4-R4
wlﬂbRHwelmgganﬁlk)dgnwp substitited by a substituent which is part of group 2.
tertbutyl phenyl ] prop-2-en-1-one,
1-[ 2- hydroxy-4-chl orophenyl]-3-[3- 30
car 2?@1@%6%% ive r'“ﬁ%bﬁbdﬂ%}(@hﬂ?@ﬁé SF the" drekbding 't RhGRacterized
in thaf Xk ’@ﬂﬁ@?@fﬂtﬁ%h%|gge%opr opyl oxycar bonyl d
i met hyl net hyl - 4- hydr oxy-5
tert butyl phenyl ] prop-2-en-1-one,
1- [2343*@37%*"46 @acordinih tnyhy obrel 6F, tﬁecbréﬁédﬁﬁé)blé’ims characterized

th th | -
i§ P ﬁyﬂ'rgﬁgﬁ e B ShhdOp With 338 being & C1 to C4 alkyl group

- stbsmuRRAKSr ﬂo lﬁpﬁf reByf (?Eé/ EMARAUHTER 1Y hIR LB URUY P8¢ G¥oup 2.

2-en-| -
hig:ggyphgﬂyl] 3- [3 5- di met hoxy- 4- car boxydi net hyl met hy

| -1 one, o

10?32/%]? E’VGJ&%\@WF?WQ t9 30y 0Reaf s Arecadips siimsx pharacterized

iahat X1di |
ll ?:gtl hydr%@?-edﬁtgg?%%m@%ﬂb WEhOR1 Z5éiAg Ta “G'%e C3 alkyl group

sHhstifyieshommetty at Isaste wbmmmum Fsypiart of group 1 or group 2.
roxyphenyl ] pr op- 2- en-1-one, 1-[2-
hydr oxy- 4-i sopr opyl oxycar bonyi di net hyl met hyl oxyphenyl ]

- 3- [SGSDér;NaWélawmﬁmgﬂuﬂal bﬁé%ﬂthé ?r@ééd?n&%iém%”%haracternzed
en dr oxy- - 5-

dr oxy-4-chl oro
"?:5{1@2)‘0% Pﬁ?ﬂﬁ%ﬁhyf*gxgw@nww B—1pb@t§1923eﬁ$5lt®r(é24 alkyl group
Sﬂ‘%f‘ﬁ?%},"d“'ﬁﬁ*] 25251 00 SRS WhiSh SRt 81 GRHP bRy U 2.

i met hyl met hyl oxyphenyl ] 10 2- propen- 1-one,

1-[ 2: LO%Y - 4- car bgxydi net hyl net hyl oxyphenyl]-3-[ 3, 5-

di Ensgﬂyﬂenv five sacord rﬁ/; o any Xne of tIXe prgcedmg calms characterized
in that X1 represents a -G1R1 group with R1 being a C4 to C24 alkyl group

substituted or not by at least one substituent which is part of group 1 or group 2.

28- Derivative according to any one of the preceding claims, characterized
in that X6 represents an oxygen atom.
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4- hydr oxyphenyl ] prop- 2- en- 1-one, 1-[2-hydroxy 4-

i sopropyl oxycar bonyl d

i met hyl net hyl oxyphenyl ] -3-[ 3, 88di net hyl - 4-

hydr oxyphenyl | pr op- 2- en- 1- one,

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

car boxydi net hyl net hyl oxyphenyl ] prop-2-en-1 -one,

1- [ 228y dasivptive cccordinthtnghy o G the, preedding claims, characterized

W A, 305 508 REYLGUSRI GBI BRI ™ oxpheny!]
1- [ 2- hydr oxyphenyl ] - 3-[ 3, 5- di net hyl - 4- car boxydi net hyl m

ethylox hg | ] prop-2-en- 1-one,
1- [ 23Ry éh%@ﬁp?tds’lq to snylionet @fyﬂhemlam;spﬂ dp\a8y chasadierized in

R, X8 01 BY XERL B BNSETEHERECBoRE O

‘nydr oxypheny
carboxydlnEthyInethyloxyphenyl]prop 2-en-1| -one,

1-[ 2, H roxyphenyl

i sopP BY%E QTK’( ﬂW eBef theysresqing wlaims2 characterized

in tﬁ)é"ﬁt t'%?%%ﬁteér% ﬂ'{ i ogltb;.@é rlsoistﬁné 8?"1 k{g%'ﬂ%} R¥hiorophenyi}-3- -[4-

ca;hgwdymthytnre}()thgbk#hermﬂpwﬂmtmnw -[B-hydroyy-asitiisiophenyl]-
A SBhiEPYeh P RonuB S ribwpryphemilorop-2-en-t-one, -{2-

hy@fd&?ﬁg?ggﬂi?gliﬂcﬁﬁimﬁﬁdﬂﬁbﬁﬁéﬂwbmﬂ\@n%ﬂp~9rb% -1-one, 1-2-

Ry PRI soREopYio wapbomgionelbyinistinoxypheny et -on-1-
oA omimsr o

eﬂ—‘l[—ﬁné, di tert butyl - 4-  hydr oxypimesthlicarsny hénvl -
({ gﬁ/ﬁ - 4- car boxydi net hé)gl nmet hyl oxyph gorjlé9 ;&;ypgf[‘l isopropyl
oxyqasbervIdEneIgmAthyIexYRATIBISR Rransh-onkan-TiiZshedroxyphenyll-3-(4-

o SRR i § e
hydrexighe rwl}ysnﬂti-mpbmyldxycarm l’inizmethylmethyloxyphenyl]-1 -

hf%@éyl %@B pyi ]ene [ [fﬁyc% frgg)rc]ydfmethy!methyloxyphényi]—S—[S 5-
dﬁeﬁtﬁﬂgmihgen I éﬁﬁﬁ?ﬁdﬁ&”&m%ﬁ@t hyl oxyphenyid kosloky Eethyioxy

thylt pr op- 2- en- -

cqrbpeyldlrﬂewun@ bmfnW}ylm{[a,&@utembcmd+4¥hvdhxokmié1w!]pm2-en 1-
OBy o 2 BRI e S-repelmet Rty iy - forouty
plmrqp}p?em-én-ﬂm’r&a 1-[2-hydroxyphenyl]-3-[3-isopropyloxycarbonyldimethyl
methyloxy-4-hydroxy-5-fertbutylphenyl]prop-2-en-1-one, 1-[2-hydroxy-4-
chlorophenyl]—3-[3-carboxydimethylmethyloxy—4-hydroxy-5-tertbutylphenyl]prop~2—
en-1-one, 1-[2-hyd roxy-4-chlorophenyl}-3-[3-isopropyloxycarbonyldimethyi
methyloxy-4-hydroxy-5-fertbutylphenyi]prop-2-en-1-one, 1 -[2-hydroxyphenyl]-3-[3-
carboxydimethylmethyl-4-hydroxy-5-tertbutylphenyl]prop-2-en-1-one, 1-[2-
hydroxyphenyl}-3-[3-isopropyloxycarbonyldimethylmethyl-4-hydroxy-5-
tertbutylphenyl]prop-2-en-1-one, 1-[2-hydroxy-4-chlorophenyl]-3-[3-
carboxydimethylmethyl-4—hydroxy-5-terfbutylphenyl]prop—2-en-1 -one, 1-2-hydroxy-
4-chlorophenyi]-3-[3-isopropyioxycarbonyidimethylmethyl-4-hydroxy-5—
tertbutyiphenyllprop-2-en-1-one, 1-[2-hyd roxy-4-chlorophenyl]-3-[3,5-dimethoxy-4-
carboxydimethylmethyloxylprop-2-en-1-one, 1 ~[2-hydroxy-4-chlorophenyl}-3-[3,5-
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5 1-[4-chl orophenyl ] -3-[ 3, 5-di net hyl - 4-

tertbutyl oxycar bonyl di net hyl net hyl oxyphenyl | pr op- 2- en-

1 -one, 1-[4-chlorophenyll-34d8, 5-di net hyl - 4-

I sopropyl oxycar bonyi di met hyl net hyl oxyphenyl ] pr op- 2- en-

1 -one,

1-[4-chl orophenyl ] - 3-[ 3, 5-di net hyl - 4- car boxydi net hyl ne
dimatbeppfréssnrppylokycarbonyldimathylorathyloxyshemytiprop-eh-t-one, 1-[2-

té;ﬁﬂé%ﬁen&]fé @%ﬁ@%éﬁ?’ 81[%0%%& i I[nﬁmehhyloxyp?nenyl]prop-z-en-1-

mmsyphgnélnl_ i [g‘;-[ze-hmxﬂphwlw[mtdmemwm opfobloxycarbonyl

@!rr[e&gﬂmegmomhwm&wr%ﬁm—oee{ 4- car HoEBybYdf@KMI-Gﬂi’bhyydlmethyl

P s o e e e T

' lbwwxy-élpsmmoﬁylenycarbenyldzmethylmethyloxyphenyl] 3-[3, 5-d1methoxy—4—

W?T%E'X’ht £ : -gﬁgﬁglle 15[4 aclg/g?géygjcﬂ%rgggeﬁ]h l[?? Z(l-c;) ihydroxy-5-
h |
BN A Ty et ny G vdroxy—4-

fﬁorpﬁbﬂw*] 36{3[44dnlwdIwaytﬂwsoopoméoxyﬁbmnnwmmlwhﬂbthmmenyﬂ-

S RN W A Sy
zﬂ-h&dm?%%;wtszﬁ -ARjray | oxyphenyl ] - 3- [ 4- met hyl t hi &Qlli‘ydroxy—4—
igo r@pmmrbﬁnﬂamemyyn@hy@xspmnﬂtm 54dimethyl-4-
Haﬁi&)@@%ﬁl’fﬁrﬁg@ Bnble! ™ - RVH LRSI %']-]S-fg 5-dimethyl-4-
carlb@eymhbwwmewm;ahénﬂ}drap& eh-Tedyy| - 4{24h§éﬂfx9~4-chlorophenyl]
xyca nyl d i t hyl net hyl oxy p- 2- en-
#t’:‘l gﬁﬁne{hy&l oprc:py{TE xycglrk)onyId|methyﬁnethy?é)xyphenyl]pmp-2 -en-1-one,
1y @mkwéprmggwgiﬂé% §1 éalrﬂbﬂid méy?ﬁm%ﬂ{m%ﬂbﬂ?ﬂﬁmaen-
toNe- net hoxyphenyl IZ-By@rbxﬁpUemd} -8B, 6aditresthyi-A4ispbrogydexycarbonyl
JII?I%WH%GHE/ %phenylﬂ}? -)Qfg S ”X' I pro p-2- en- %nydroxyphenyl] 3-[3-
carboxydimethylmethyloxyphenyllprop-2-en-1-one, 1 -[2-hydroxypheny!]-3-[3—
isopropyloxycarbonyldimethylmethyloxyphenyl]prop-2-en-1-one, 1-[2-
hydroxyphenyi]-S-[4-carbdxydimethylmethylthiophenyl]prop-z-en-1 -one, 1-{2-
hydroxyphenyl}-3-[4-isopropyloxycarbonyldimethylmethylthiophenyl]prop-2-en-1-
one, 1-{2-mercapto-4-methyloxyphenyl}-3-[4-
carboxydimethyimethyloxyphenyl]prop-2-en-1-one, 1-[2-mercapto-4-
methyloxyphenyl]-3-[4-isopropyloxycarbonyldimethylmethyloxyphenyllprop-2-en-1-
one, 1-[2-hydroxy-4—ethoxycarbonyldimethylmethyloxyphenyl]—S—[3,5—ditertbuty|—4—
hydroxyphenyl]prop-2-en-1-one, 1-[2-hyd roxy-4-carboxydimethylmethyloxyphenyl]-
3-[3,5-dibromo-4-hydroxyphenyilprop-2-en-1-one,
1-[2-hydroxy-4-carboxydimethylmethyloxyphenyl]-3-[3-hydroxyphenyl]prop-2-en-1-
one, .
1-[2-hydroxy-4-carboxydimethylmethyloxyphenyl]-3-[4-methyithiophenyl]prop-2-en-

1-one,
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1-[ 2- net hoxyphenyl ] -3-[ 3, 5-di net hyl - 4- car boxydi nmet hy[ m
et hyi oxyphenyl ] prop-2- en-1 -one, 101

1-[ 4- hexyl oxyphenyl ] - 3-[ 3, 5- digget hyl - 4-

tertbutyl oxycar bonyl di net hyl et hyl oxyphenyl ] pr op- 2- en-
1-one,

1-[ 4- hexyl oxyphenyl ] -3-[3, 5-di net hyl - 4- car boxydi net hyl

‘Enﬂt—lm:lroxyﬁ{fmlyd)gxdimptlﬁflmethylbxqphenyﬂ]—3~[4-_methKIthlophenyl]prop-2 en-
1@- 3, 5-di et hyl -4-tertbutyl oxycar bonyl di met hyl net hyl ox
y?) E‘ényl) 7-chl oro-4H-1- benzopyr an- 4-one,

1|2{gr4§§iErlyl_d?@Eﬂ?i&yifs?g[ﬁf&%&ﬁ)d‘iﬁbmrH&%WJx%HQﬁKﬁIM)B-Q &f9-one, 1-
{Z-hydroxyphgmdks- HO@fiDQ)wdpheilhlylrﬂ\etBy[oxyﬂaehyﬂpme eh-1-Xhe,
1RO Ny 3 BENI ARG | ot hy! oxypheny! Tprop- 2-en-
téﬂlﬁtﬂylmdarbonwdh&hymanﬁeﬁyﬁﬂe@]b?op‘izs@rmaior,x,yél - 4-

%cg_ﬁwydl msth | met hyl oxyphenyl ] prop- 2
1104p Qﬂh9mdh $15- d@qtbylsﬁl-d. et hyl - 4-
SRS CRRGTRARRR ISR BRL VSRS ESIERA bR 0P 2- en-

1a{4fommephgnyjper[3Jsfdiandtay|54-damkanecthﬂmé:ﬁwmymdwbmib-z-en-
t hyl oxyphenyl ] prop- 2-en- 1-one,
110 4- br onophenyl ] - 3-[ 3, 5- di net hyl -

S T 2o
02@,d|nethylnethyloxyphenyl]prop 2-en- 1-one, I ]
N e A T C N
wntdrnqxdoiz:hﬁar amﬁerisa] Spreat ha?drnwh9|ﬁfé%hﬂ%uéyhérﬁf g\—tkp?lz-enq-

25 ¢ cterized'in it conprises cont
0 ﬂ basic or acidic nmedium at | east one

1-[4-carboxydimethylmethyloxyphenyl]-3-[3,5-dimethyl-4-hyd roxyphenyllprop-2-en-
1-one,
1-[4-methylthiophenyi]-3-[4-carboxydimethylmethyloxyphenyljprop-2-en-1-one,
1-[4-carboxydimethylmethyloxyphenyl]-3-[4-chlorophenyljprop-2-en-1-one,

1 -[4-carboxydimethylmethylthiophenyl]-3-[4-methylthiophenyi]prop~2-en-1 -one,
1-[2-hydroxy-4-bromophenyl}-3-[3,5-dimethyl-4-
carboxydimethylmethyioxyphenyl]prop-2-en-1-one,
1-[4-carboxydimethylmethyloxyphenyl]-3-[4-methylthiophenyl]prop-2-en-1-one,
1-[4-methylthiophenyl]-3-[3,5-dimethyl-4-
tertbutyloxycarbonyidimethylmethyloxyphenyl]prop-2-en-1-one,
1-[4-methylthiophenyl]-3-[3,5-dimethyl-4-
isopropyloxycarbonyldimethylmethyloxyphenyljprop-2-en-1-one,

1 -[4—methyithiophenyl]—3-[3,5~dimethyl-4-carboxydimethy!methyloxyphenyf]prop-2-
en-1-one,

1-[2-methoxyphenyl}-3-[3,5-dimethy!-4-
tertbutyloxycarbonyldimethylmethyloxyphenyljprop-2-en-1-one,

1 -[2-methoxyphenyl]—3-[3,5-dimethyl-—4-carboxydimethylmethyloxyphenyl]prop-2-
en-1-one,
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conmpound corresponding to fornula (A) with at |east
one conpound corresponding to fornula (B), fornul as
(A and (B) being : (A 30 1@@1(B) fornmulas in which
X1, X2, X3, X4 and X5 are defined as in claim11. 33.
Phar maceuti cal conposition conprising, in a
pharmaceutically 5 acceptable support, at |east one

1ddrhsoloxypbendk a8 dadimetityddrul a (1) such as defined

e RO Bl ot ol s et e SRy GORE: Tor t he
1[4 4 x?mypﬁénﬁ%gﬂﬂﬂﬁmeﬁhyﬂﬂ;@am@&ﬁ@ﬁ@tﬁﬁﬁ'léthoxypheny!]prop-Z-

pat ho 5. Pharnaceuti cal conposition accordin
eﬂb‘"@ﬂ%ﬂ m 34, characterized in that the

r
G ot B i R By g R 7 o4t
behmmﬂamtll-am@t |n that 15 the cerebrovascul ar
hem)rrha ic stroke. 37. Use of at |east
2B ity catboxygiras berghosiRharh- T chigwe 4H-1-benzopyran-d-
og@rl vative for preparing a pharmaceutical conposition
for treating in a preventive or preferably curative

1ﬂaﬂn@hybxye4-emomﬁmrwl]a A padimethyi-4and nore

RSBt B e oRERERY ARG ST oNe: oo

1qzrmetﬁy|ov<9-4-§h|b&sﬁm@nise@ @-leﬁéﬂ‘{iffﬂl f or mul a (1) such

as defined in any oné of ai s to 31, including

c@@ﬁﬁwmhylmbw@mmnwupr@@n&eam~poerru| a (1) in which:
TA epresent a hydrogen atom X6
1 %ﬁegﬁ? @ngig&@W%ﬂﬁFom and X4 represents a group
ta@utﬁam@bwldlméthﬁrﬁemylw}q)h@WWMﬁe 25 where
RE_, %gapRg whi ch are the sanme or, different, represent
144-tertipkenydl-%y$.5 @F@Hy!-%wbmydim@dmﬂy@(wﬁnwﬂmp~2-en-
1@Jpgm or a Cl to C7 al kyl group, and
1-[4-bromophenyl]-3-[3,5-dimethyi-4- ’
tertbutyloxycarbonyldimethylmethyloxyphenyl]prop-2-en-1-one,
1-[4-bromophenyl]-3-[3,5-dimethyl-4-carboxy
dimethyimethyloxyphenyljprop-2-en-1-one,
1-[2-hydroxyphenyl]-3-[3,5-dimethyl-4-isopropyloxycarbonyldimethyl
methyloxyphenyl]prop-2-en-1-one.

32- Method for preparing compounds represented by formula (1),
characterized in that it comprises contacting in basic or acidic medium at least one
compound corresponding fo formula (A) with at least one compound
corresponding to formula (B), formulas (A) and (B) being :

0

(A)
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~represent a hydrogen atom

- X2, )(3 and & each represent a hydrogen atom X,
represents a halogen atomor a Rl or -G 1 Rl group,
where Rl represents an unsubsti2tuted CI to C2 al kyl
group and Gl represents an oxygen atom X6 represents
an oxygen atom and X4 30 represents a group
corresponding to the fornmula -0-CRI | R12- COOR, O, where
R11 103 and R12, which are tfse sane or different,

oFxa & to C2 alkyl group,
and R10 represents a hydroatom or a d to C7 alkyl
group, and - X2 representg of ogen atom and X1
represents -Gl R1L where @l repres }s an oxygen atom
and Rl represents CH2COOH. 5 - -10"4 PATENT
SUBSTormuiraEDin whichi XHESY DEROM &hd X5- SR BB \@STh\dRSm 1.
PREPARATI ON AND USES THEREOF GENFI T ABSTRACT The
i nvention concerns novel substituted
1, 3- Ssphmkﬁb@@ut%a?ntbmﬁa%ﬁioﬁi\erbé(rﬁf;lﬂi&ﬁg’ in @, Ppharmaceutically
phar maceuti cal conpositions conprising Sane, their
aceentableusupperteat least paet ¢aropeund frepreseated Eg Jo?nellar @) such as
' ] [ .0, so concerns a netho or
deACTTA dny 008 d b B Fhe

prepari ng

34. Pharmaceutical composition according to the preceding claim, for the
treatment or prophylaxis of a cerebrovascular pathology.

35. Pharmaceutical composition according to claim 34, characterized in that
the cerebrovascular pathology is cerebral ischemia.

36. Pharmaceutical composition according to claim 34, characterized in that
the cerebrovascular pathology is hemorrhagic stroke.

37. Use of at least one substituted 1,3-diphenylprop-2-en-1-one derivative

for preparing a pharmaceutical composition for treating in a preventive or

preferably curative manner a cerebrovascular pathology and more particularly
cerebral ischemia, characterized in that the substituted 1,3-diphenylprop-2-en-1-
one derivative is represented by general formula (1) such as defined in any one of
claims 1 to 31, including compounds represented by general formula (1) in which :
- X1, X2, X3 and Xs each represent a hydrogen atom, X represents an oxygen
atom and X4 represents a group corresponding to the formula —0-CRgRg-COORg,
where Rs and Ry, which are the same or different, represent a C1 to C2 alkyl
group, and Re represents a hydrogen atom or a C1 to C7 alkyl group, and

- X2, X3 and X5 each represent a hydrogen atom, X; represents a halogen atom or
a R1 or -G1R1 group, where R1 represents an unsubstituted C1 to C2 alkyl group

and G1 represents an oxygen atom, Xg represents an oxygen atom and X,

represents a group corresponding to the formula ~0-CR11R12-COOR g, where Ry4
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and Rz, which are the same or different, represent a hydrogen atom or a C1 to C2
alkyl group, and R4q represents a hydrogen atom or a C1 to C7 alkyl group, and

- Xz represents a hydrogen atom and X, represents -G1R1 where G1 represents
an oxygen atom and R1 represents CH2COOH.
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PATENT

SUBSTITUTED 1,3-DIPHENYLPROP-2-EN-1-ONE DERIVATIVES,
PREPARATION AND USES THEREOF

GENFIT

ABSTRACT

The invention concerns novel substituted 1,3-diphenylprop-2-en-1-one derivatives,
pharmaceutical compositions comprising same, their therapeutic uses, in particular
for treating cerebral ischemia. The invention also concerns a method for preparing
said derivatives.




