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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 foliows : the
ischemic pehumbra, 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 Ieéds over the course of a few days to 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 rr-lassive'reiease' of glutamate
which leads to neuron depolarization and cerebral oedema. Caléiu_m influx into the
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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 freatment 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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| Free radicals play a role in a very wide range of pathologies including
allergy, tumor initiation and promotion, cardiovascular diseases (atherosclerosis,
ischemia), genetic and metabolic disorders (diabetes), infectious and degenerative
diseases (Alzheimer's disease, Parkinson’s disease, Prion, etc.) and in ophthalmic
disorders (Mates, Perez-Gomez ot al. 1999). . |
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- Catalase is very effi 0|ent at converting hydrogen peroxide (H.O;) 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
- theteby protects cells against oxidative damage.

Non-enzymatic antioxidant defenses i:omprise molecules which are
synthesized or supplied in the diet. |
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satisfactory therapeutic efficacy. '
Disclosed herein, there is provided substituted, 1,3-diphenylprop-2-en-1-one

derivatives represented by formula (1) below:

inwhich: -




in cerebral ischema. The disclosures herein tRYsprary 2007
concern novel substituted, 1,3-diphenyl prop-2-en-1-

one derivati ves, pharnaceutlé conmposi tions

contai ning sane, their therapeutlc uses, in

particular for treating cerebral ischenia The

u ein are,therefore directed-at pro in ]
X1 {Hpr &SRS Pttt o1 e o T etb e snig 1o the filowing
fom@lgal vgti-res that may have an inproved fornmula and a

satisfactory therapeutic efficacy. Disclosed here| n,
there is provided substituted,

X2 éeﬁ"?s%pg%%n%wgoagréza&w %&onﬁno éé?\l/%t?!@/pesgr eFrygr%%ﬂl group or an
unsubstithteRi EWU:@rgro&ﬁOEr af aka!ééﬂbﬁymySgr@ub&iroﬁ qRioPgréup or an

g{l roup or gr.ou correspondlgg to the foll ow ng

alky}t p- ot @M&yl opithiearaup, X216 alg@rfeafeﬁﬂrﬁrarhoxygen or
r r

suf o SR ' SRons i BCERAKNLIIR, 8 g g, gorivatve of

the ypelﬂa-phenyl-dﬁl-bbegzopmaaM@ne (ﬂ’nﬁ)ﬂptabnds gireplmw Iin &irmula (I) by

the%;(t);%iﬁn bonyl t hi o group, X2 can al so represent an

sul fur atom bound to carbon 3 of the
propene chain, so as to forma derivative of the type
2- phenyl - 4H 1- benzopyran-4-one (this option is
X3 reppesards a AR3 @raup aor(d groyp comespondied foi the) folls®ving formula: -
presents a -R3 group or a group corresponding to the

G3- lowng formula : - G3-R3, X4 represents a hal ogen
or a thionitroso group or a -R4 group or a group
correspondl ng to the following formula : -G4-R4, X5

4 represssdlst @ halogengeoup thiondtragm grodprorspeRdi grpum arha group
oorrééﬂdn%g?ﬁ) t¥ fBiofing formula : -G4RA4,

X5 represents a -RS group or a group corresponding to the following formula : -
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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, RS, which are the same or different, represent a hydrogen atom or an
alkyl group substituted or not by at least one substituent which is part of group for
group 2 defined hereinbelow,

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

with at least one of the groups X1, X3 X4 or xs correspondlng to the formula
-G- R and '
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with the exception of compounds represented by formula (1) in which :

- X1, X2, X3 and X5 each represent a hydrogen atom, Xs represents an oxygeh
atom and X, represents a group corresponding to the formula ~0-CRgRg-COOR1q,
. where Rg and Ry, which are the same or different, represent a C1 to C2 alkyl
group (comprising one or two carbon atoms), and R represents a hydrogen atom
or a C1 to C7 alkyl group (éo,mprising one to seven carbon atoms),

.= Xz, X3 and Xs each represent a-hydrogen atom, Xy represents a halogen atom or
a R1 or -G1R1 group, where R1 represents an unsubstituted C1 to C2 alkyl group
and G1 represents an oxygen atom, Xs represents an oxygen atom and X
represents a group corresponding to the formula —O-CR11R12-COOR1g, where Ry
and R4z, 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

- Xz represents a hydrogen atom and X; represents -G1R1 where G1 represents
~an oxygen atom and R1 represents CH2COOH. |
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X2 represents a hydrogen atom or a thionitroso group or a hydroxy group or an
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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-RS,
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or a -R4 group or a group corresponding to the
followng fornmula : -G4-R4, X5 represents a -R5 group
or a group corresponding to the followng formula : -
X65e Mvoxygerammyary 2007 7b X6 is an oxygen atom R1,
R3, R4, R5, which are the sane or different, represent
a hydrogen atomor an al kyl group substituted or not

Rbylf?_a, Rd(ljl,bw, iwwmmrie\tfﬁé s&gé Srcgﬁéﬁanpfemmpa hgdmggr ?’mm & an
erl ne er.el npel ow, , . . | ar e
o0 SURIRARERT o1 by e IRy B SRl Sroup 2

défire@hevdittticid, | east one of the groups X1, X3, X4 or X5

corresponding to the formula -GR, in which Gis a
sul phur atom and with at |east one of the groups Ril,

GM363R44065 Renhibh REMRL damhel AUifQEM Ripraddnbhik Ykygefl o $Riphur
containing at |east one substituent fromgroup | or 2,

ateal d al kyl group being bound directly to the ring or
- being associated with a group G according to the
formula -GR, substituents fromgroup 1 are selected in
wifthat leass ope obiheigseunsd{loX3ck4 boX§ coresppading & the B/ ng
et : i _and car banoyl groups
dc%f%&?’ﬁ%ﬁ%ﬁ%%lghwt e f%@qrml a : -CONR6R7, substituents
fromgroup 2 are selected in the group consisting of

with ot B dng oratd W1, 1o 2 o RERBGEEL UG oo al
T i
oo R B 5, pEBaPlarendb®y Rufiid 3ol o R i phe
foﬁmger] gteéﬂge;:]idc i soners, racenmates, tautoners, salts,

y

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 (-
S03H) and sulfonamide groups corresponding to the formula : -SO2NRgRy,

with R and Ry, which are ihe 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

mixiures thereof,

with the exception of compounds represented by formuia (!) in which Xz represents
a hydrogen atom and X; represents -G1R1 where G1 represents an oxygen atom
and R1 represents CH2COOH.




m xtures thereof, w-th the exception of conpoury

represented by formula (1) i_n which X2 represenqé$wawzmﬂ
hydrogen atom and X, represgﬁts -Gl Rl where GL

represents an oxygen atom and Rl represents CH2000H.

8 February 2007 7c According to a second aspect,

there is provided substituted 1, 3-di phenyl prop-2-en-1-

one derivative, characterized in that it is

represented by fornula (1) bel ow "V X, X;. x 3

CCPf geordigg tpya Sﬁﬁg%?%mﬁct ﬂaffﬁf &P@WSSW%W%é@ -@iphanylpgop-2-en-1-
08 Bt AcHHraNBriSL inQAMINEIr8 ds@n%tig)lyffe%ﬁ‘eﬁ" (NBelow:

formula : - , X2 represen ogen at n1or a
thlonltroso group or a hydroxy group or an

al kyl car bonyl oxy group or an unsubstifuted al kyl oxy

group or a thiol group or an alKkylt group or an

al kyl carbonyl thi o group, X2 can al sq”r¢present a

sul phur atom bound to car Of AT ps.opene chain

so as to forma derivative d ,

2- phenyl - 4H- | - benzot hi opyr an-4- oflje, X3 represents a
-R3 group or a group correspondi kg to the foll ow ng
formula : - G3-R3, X4 represents a Hilogen' or a
thionitroso group or a -R4 group or group
inggitigtesponding to the following formula : -G4-R4, X5
represents a -R5 group or a group corresponding to the
followng formula Gb-R5,

X1 represents a halogen or a -R1 group or a group corresponding to the following
formula : -G1-R1,

X2 represents a hydrogen atom or a thionitroso group or a hydroxy group or an
alkylcarbonyloxy group or an unsubstituted alkyloxy group or a thicl group or an
alkylthio group or an alkylcarbonylthio group, X2 can also represent a sulphur
atom bound to carbon 3 of the propene chain, so as to {form a derivative of the

type 2-phenyl-4H-1-benzothiopyran-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 of a group
corresponding to the following formula : -G4-R4,

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

X6 is an oxygen atom,




X6 is an oxygen atom 8 February 2007 7d RI,

R5, which are the sane or dif,ferent, represent 'g?Febﬁﬁryzoor
hydrogen atom or an al kyl gfoup substituted or not by

a substituent which is part of group 1 or group 2

defi ned herei nbelow, Gl, G3, 4, G5, which are the

R$AX®, ', FH, WhRheRt the %&&Qﬂﬁer@ﬁt RpFERIME Bhy§labeiEfom or an
atom Wwith at | east one of the roups Xl, X3, X4 or X5

alky] aregpeigitvlpd o noh By cuksiitient vidich 's\/r?atrho 5OHD T GFpLP 2

d&fn@ff@réreﬁﬁ’bek%\fl or X5 representing a hydrogen atom with
east one of the groups Rl, R3, R4 or R5 present in

the formof an alkyl group containing at |east one

‘GFUBS L BAUGHL wiiki? ?%&!\E (%Qr?’rb nd?rdlf?er%lit?heg)r@éeiﬁy hn giﬁ%ﬂ Va*i’t%HﬁJgrur

bound™di Fectly associ at'e
atgmoup G accordl ng to the fornmula -GR substituents
fromgroup | are selected in the group consisting of
carboxy groups corresponding to the fornula : -COOR6
witinat lezat baeofihe gras X1c X8/ %64 poXis cagesponding ¢ theforniuia
ey R6R7, substituents fromgroup 2 are selected in
t'he group consisting of sulfonic acid (- SO3H) and
suI fonam de groups corresponding to the formula :

il PSS P ST EPIFERTLA P BATL AT ol ky!

group possr ny substituted by at Ieast one group of

i ik e P R Bt P Bresent e (7 B g alk

' grédiﬁé&f?émm@"al Ea&ﬁ&e@%@tﬁherﬁﬁrdﬁﬁ gﬁﬂlﬁppék@ ?sard&dﬂlﬁwgﬁmipﬂiémg
f or mul - X2 re{i)_besents a y @&?
boar%mraﬁa/ w er @remlgg 2ggoqigtednéthed GOWR iRg foy fhe
forfhygeaRrat om and Rl represents CH2COOH, 8 February
2007 ,

substituents from group 1 are selected in the group consisting of carboxy groups

corresponding to the formula : -COORs and carbamoyi groups corresponding to
the formula : -CONRsR;,

substituents from group 2 are selected in the group consisting of sulfonic acid {-
S0sH) and sulfonamide groups corresponding to the formula : -SONRgRy,

with Rg 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 :
- X2 represents a hydrogen atom and X; represents -G1R1 where G1 represents
an oxygen atom and R1 represents CH2COOH,

=l




7e - X2 represents a hydrogen atom X6 represents,an
oxygen atom X, represents 5 Gl RI where G represen
an oxygen atom and Rl repreg%nts CH2000C2H5 or
CH2CONHCH( CH3) 2, and X3, X4, and X5 represents OCH3.
8 February 2007 8 The disclosures herein also

SR PR P 28 TR g 52

ERjvitedre Girrepesants ah eglydon atoragndRidsprespnte SHAGROGYHS or

r d/ ar. tabolites of .c unds -
%ﬁ%&é@ﬁ%$% r&“ﬁ r%W%%‘%Qgp‘gt splay simlar
therapeutic activity to conpounds represented by
formula (1). According to a third aspect, there is
provi ded*a pharmaceutical conposition conprising, in
a pharmaceutically acceptabl e support, at |east one
compound represented by forrmula (I) such as defined
above, including compounds represented by fornmula (1)
where. X2 represents a hydrogen atom X6 represents an
oxygen atom X, represents -GLRL where Gl represents
an oxygen atom and Rl represent.s CH2000C2H5 or
CH2CONHCH(CH3) 2, and X3, X4, and X5 represents OCH3.
The di scl osures herein also provide a pharmaceutica
conposition conprising, in a pharnmaceutically
accept abl e support, at |east one conmpound represented
by formula (1) such as defined herei nabove, possibly
in association with another active therapeutic agent.
The di scl osures herein also concern the use of at
| east one conpound represented by formula (1) for
preparing a pharmaceutical conposition for treating a
cerebrovascul ar pat hol ogy, such as cerebral ischem a
or cerebral henorrhagic stroke. According to a fourth
aspect, there is provided a use of at |east one
substituted, 1, 3-diphenyl prop-2-en-1-one derivative
for preparing a pharmaceutical conposition for
treating in a preventive or curative manner a
cerebrovascul ar pat hol ogy and nore

|iy S2007’




particularly cerebal ischem a, characterized inggdi@lary 2007
the substituted 1, 3-di phenyl gy op-2- en-1-one

derivative is represented by general formula (1) such

as defined above, including conmpounds represented by
general formula (1) in which: - X2 represents a

hydr I@Qﬂscﬁlﬁéﬂﬂé@%r&h 21 %ﬁ@&hﬁasﬁ% Mo8FSys C:\'éﬁzt(hi&qf)mpounds

represents an Xygen atom and R1 represent’s

repegsgntedydy ferprula é'rit Nigh,hafeeroadiministretion Y@ ar syhjecteates canverted to

Cor PSSl RRROELNT andoLehndEL Sy Snpprods ppacoente
@Ht)cmmshim(

represe
agHisplay amnila)(?.her}ipeutmrmbtwy teeporapeunids represented
a ( February 2007 8a Disclosed herein is a nethod
by pr paring conpounds represented by fornula (1).
D| scI osed herein, the derivatives represented by

R N R T —

comgrisings ik3a Maﬁﬁébééﬁlcémpf@ﬁﬁlfa?rl]@ S Iegt Ollgés‘fiw??oﬁompound

oon SRR B AL 25 Uond oty bt Sprseni
oy ehRIIPARH Ky orlts o 5G5Sl Hh Ao,

rep resent a
repr%‘?r&(% ge CLATY wb@rm ﬂdsemesmtswnubaygegn )aton cndrgRt represents

GG P AR SRTREUCEnd S, 538 B0

and X5 represent a hydrogen atomand X2 is a
thionitroso group or an al kyl carbonyl oxy group or a

thnrmi giseivRupds aRerdifY It OpEvid® @' SWlarmaceutical _composition
al kyl car bon¥llth| 0 group X2 can al so 8 February 2007

comISirh s & Pharma m"hsra@faﬁm@#leasmqsbuﬁﬁ leastc ah@opoBpound
repre%&gf%b‘i%féfd?ﬁﬂph%?e zF aﬁ%é" ﬁ%ggﬁ’%{ﬁg éﬁ ﬁ%&“}‘ﬁ?ﬁ é(fso% ation with
another active itherageutic agﬁnm a (1) by dotted lines).
Compounds with fornmula (1) which neet this definition
constitute conpounds of general famly (I1V).
The disclosures herein also concern the use of at least one compound

represented by formula (1) for preparing a pharmaceutical composition for treating a
cerebrovascular pathology, such as cerebral ischemia or cerebral hemorrhagic

stroke.

According to a fourth aspect, there is provided a 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 curative manner a cerebrovascular pathology and more
particularly cerebal ischemia, characterized in that the substituted 1,3-diphenylprop-2-
en-1-one derivative is represented by general formula (1) such as defined above,
including compounds represented by general formula (1) in which:

- X2 represents a hydrogen atom and X; represents ~G1R1 where G1 represents an
oxygen atom and R1 represents CHZCOOH and .

- Xz represents.a hydrogen atom, X represents an oxygen atom, X; represents -G 1R1
where G1 represents an oxygen atom and R1 represer;ts CH2COO0OC2H5 or
CH2CONHCH(CH3)2, and*Xs, X4, and Xs represent OCH3,




Advant ageously, one-or two of the groups X3, X%F%&qm§§mﬂ

represent a hydrogen atom gnd at | east one of the

groups X1, X3, X4 or X5 is fle GR formin which Gis

a sul fur atom Conpounds with formula (1) which neet

this definition constitute conpounds of genera

famly (V). Advantageously, one or two of the groups

X3,.. X4 and X5 represent a hydrogen atom and at | east

onBisslosede hgreinpis g1melwod sar qreparing agmpounds fepresented by
formiffd gh G is an oxygen atomand R is an al kyl group

substituted by a substitutent fromgroup | in which

R6 is not a hydrogen atom Conpounds with formula (1)

Whin{ t IS finltion constitu 0 unds of
genSeIERRnrBl i WP BREehs ByTRBREN s i g gefined
‘heregrabope ca®, advpt ardis ¥btrapp Lesfimmationhydr ogen at om and at
' | east one of the groups X1, X3, X4 or X5 is the GR
“formin which Gis an oxygen atomand R is an al kyl
gr Advatagebutit A i3d '
her ei nabg\?e. Igo g%ﬁ)r?g?ﬂgﬁ@?%?@r?ﬁ?(g ﬁ?k\?ﬁ?@ﬂ@é&d&?% hydrogen
atom.hj sCoauraundsi ovithe dosmutaut@®) cwhishumasetofthige definition constitute

] vanf,ageously, X4 is a thionitroso
co"'éﬁﬁéggfgghéﬁﬁﬁﬁpﬁbgﬁor a group corresponding to the
formula -G4-R4. Derivatives with formula (1) in which

X4 nmeets this definition constitute derivatives
r pirdiageausly, gasecontwooofriha groups )X3,nX4wand hXEarepresent a

et Sy 33, 4 UGS G ARY e BT it ot
(1) whith yheastythigdemition canstitutd c@h@%ﬁ%& o?‘ge@giﬁw k&Bip (1 n..

group. Derivatives with fornula I ch X2
this definition constitute derivatives represented by

g | a X X h advant a sygeri Lves
- PESRERAORNY "o i 10 15 U RRURS Toh: KBrand 2k Bpresent
hydragrore atdmf a2 i ¥) thidtitfodd ' Aot
] roup or a -R4 group or a 8 %%‘?nga@Za‘O 7%%"’3?’5%3“" ord
thiol %GPVlgs%rﬁn rayqlt%ﬂq SO BR r OfL 2 a&ylcmganyjtm,gmupaxz can also
thionitroso group or a hydroxy group or an al kyl oxy
group or a thiol group or an al kylthio group, & and
R4 being such as defined herei nabove. O her

advant ageous derivatives represented by fornmula (1) of
t he i nvention




have a general fornmula (XI) such that X1 repregent
-R1 group or a group corresponding to the for?n? %ruary2007
-Gl-RI, with RL being an al kyl group substituted by a
substituent which is part of group | and Gl and the
substltuent fromgroup 1 being such as defined

her ef nabove. More refer bl di scl osed ein ar
rep an.%sewﬁrsy&f ﬁ%‘@&"g‘? gért AneaERqne of t W&Ef?%e chain, so as

c
to f@ﬁﬁ é'd&ﬁaﬂ%%f%@ E rab'1Z§Qndidga rail d&% thisfoption is

grou Even e| n
dep@ﬂt@d d@rfOVHU'%VG)S byeint@delrn@j E)pmpmmdsl witlh ¥oimgladh) which meet

S T e T S A

advant ageous derivatives represented by fornmula (1)
have a eneral fornmula (X Itg such that X1 represents
(5

aaaeushy, ong @upiwq;@f rtBe paivdips gX8.o Xdhand ok regresent a

I | I £
hvdm% 'FA% ﬁiﬂ%ﬁ 1B % SR §i8upSiRt e REBE R RihGoR Torm in
whishilBs is & wifur fterm gmmpoimdsajvmg formadladh wieith meekt this definition
er ei nabove. 0Per ad geous derivatives
' m"?@%‘&‘e%’ﬁ‘(’é‘&"ﬁ? S?H%q ?YE\Z)ve a general formula
(XI'1'1) such that X3 represents a -R3 group or a group

corresponding to' the fornmula -G3-R3, with R3 being an
al iivaptageouslyb sane ot duobef thesgroapst)ﬂanﬁ(tw\and hX5 gepresent a

hyafsel ol e leelfione o Bt sk boks. 1 Ak x5 i L8R form in
whuﬂij@m af enygef Qétbh‘\aéhd/ F6ig SR '@{t}‘@@p Ryibsgitad By @ substitutent

have a general fornmula (XI'V) such that X3 represents
fromy grewp 4 which R ds sob a bmroggpcaiamg Gamporndsowith| farmula (1)

whighegs 8ifilion 23R4 pBiriBbr SR Bl bl B o1,

2 and G3 and the substituent fromgroup 2 being such
as .defi ned herei nabove. (lher advant ageous deriyvatives

&dé@etﬁgz_e@usbn fanenar 4wo) pf {hg oraups d.aX4 aad i Jepresent a
IR SRRt 2 ?
hyd rrespon8| ng tlégﬁtr@%; or m%l @nﬁa%ﬁ(ﬁiﬁﬁ@@gg tﬁé"@;R form in
whic:h yis am oxpgsnlatemtanideR ibyan alkyl group substituted by a sulfonamlde
such as defined hereinabove. Compounds with formula (I) which meet this
definition constitute compounds of general family (VIl).

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 (VIll) 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 alkylthio group. Derivatives with formula (1) in which X2
meets this definition constitute derivatives represented by general formula (IX).

Other advantageous derivatives represented by formula (1) of the invention
have a general formula (X) such that X4 is a thionitroso group or a —R4 group or a




a substituent which is part of group 1 and G4 angyi.8§ 2007
substituent fromgroup I being such as defined

her ei nabove. More preferably, disclosed herein are
derivatives represented by fdBmula (XV) such as

descri bed herei nabove, characterized in that X4 is a
-A-R4 group. Even nore preferably di scl osed herein

are derivatjves represente formul a (XV) such as
Orofs ePirBRRPIting it ﬁa‘!b"'@v@""&lﬂ%r@iﬁ‘i 26d X21 is mthlowtr'oSOagroup ora

oty o v Byl s PGB oG oS o an

R4|’Q§mgasedneddafneﬂd13mirmb@m) such as ‘descri bed
her ei nabove,” characterized in that X4 is a -4-R4

group i n' whi ch G4 IS an oxygen atom and X3 or X5

r esQafdri ARlantd ﬁvﬁﬁ/e%rr g%?ned’?xtfﬁﬁgﬂﬁeﬂg@f‘ the invention

and R5 or GBR on t e ot her
ha%ﬁngeaenaylfognulao(;xlo asuch thataX$ uleptrégents e —R“Iogr@l;ow a group

cortpsaduhd b Hie kit -6 “udbikt Qbe' an GUA orodm sybstituted by

a subaﬁteeﬁmmblbis bartf grdup 1NaneE Gy Sﬁa%é' suﬂs?ifd&ﬂrtefmm group 1

such that X4 represents a -R4 group or a
bei ﬁP‘é‘éﬁérﬂﬂfﬂgdt@"BmWﬁrml a - A- R4 with R4 being an
al kyl group substituted by a substituent which is
part of group 2 and 4 the substituent fromgroup 2
s defined herei nabove. O her advant ageous

b
dglrhf‘%rgt Rre Ja Wpdisslaseddhesgin aserdarivativgs representgdisrfarmula (X1)
such @s"Bdsaribey ’nb}elﬁél‘&g\n%i '?:ﬂ'ér%}eﬁ TOE L )31 % Jalaen g fup.

February 2007 12 O her advantageous derivatives
represented by fornmula (1) have a general fornula

(X8 "l ARBE hordo. e MBIV Tobespicd by

' formwam)omrsamsescm hetdisdbove, phatactéizedl PUthat XOf is a ~G1-R1
O her advant ageous

roup,..2, def i ned her ei nabove.
gm%e&'i‘@'&?h&a'sr%%%@@"by formula (1) have a general

formula (XIX) such that X1 represents a -GLRL group

with RL being a Cl to C3 al kyl group substituted or

nopﬂa?r ﬁf‘VQ'EﬁQ?OQﬁwéegu%ts\ﬁSt epaesatied tbyi formula (1) have a general

formula (XIf) such that X1 represents a -Rft 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 (i) have a general
formula (Xlil) 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 {I) have a general
formula (XIV) ' such that X3 represents a -R3 group or a group

- comresponding to the formula -G3-R3, with R3 being an alkyl group substituted by




part of group 1 or group 2 defined herei nabove her
advant ageous derivatives represented by fornul gF%:eraryzom
have a general formula (XX) such that X1 represents a
-R1 group with RL being a to C24 al kyl group
substituted or not by at | east one substituent which
is part of group 1 or group 2 defined hereinabove.
O her advant ageous derivatives represented by fornula
a sibstithenewhi | 2 B3 - 'é%g
.represents (g?&eﬁ%}lt ogfiggggﬁvm@th R1 %‘g‘?ﬁgéa Smtboen&[fm group 2
being sye¢h gsslgfinedhareinabeveor not by at |east one
substituent which is part of group I or group 2
defi ned herei nabove. O her advantageous derivatives
r eOtheeatiesntagebes ieritalivds Faprasante@yy Amul#([JWhave a general

XXI | uch that X6 represents an oxygen atom
fo'""%l’@clé%@d RUtRi hat e Xfbr iroRiaseBts r &r efént @0Wy or a group

. i . i 0 .
cont ShNRglbIng 51 SR 18E S HELARBT phot oup, substiutd by
a suhstituerd whichnisdpdvt ofigrabp Ve aaddGX3and thd substiteeht Yiohy group 1
[ G3113, on the one hand, and R5 or

. represent ]
beingrpiic %dﬁﬁée&hﬁé@mﬁg‘mﬁ- with R3 or R5 being an al kyl
group carrying a substitutent fromgroup 1, said
substituent fromgroup | being such as defined
heMeire gtreferably, stiscleset! hereinnarer dedeatives: represented by formula

eprese . [ M4 Lch . e X4nQr
v SRFESE RSt bitolBRye: s Beltped i hat & is A G Egrowe.

her ei nabove. 8 February 2007 13 D sclosed herein are

derivatives represented by formula (1) in which X1,

X3EveXthare préferatly, afistibssehérdh QA& vatES rdfreHStBE by formula

such as defined hereinabove. As used herein, the term

(XV)-sijoby s dggeribad hereinaboye charagterized dr hatoft fuactGHR4 group in

whichi G£ & an Bk@fshsidnpr cyclic, hal ogenated or not, having
nore particul arrg froml to 24, preferably | to 10,

carbon atons such as nethyl, ethyl, propyl,
i sopropyl, butyl, isobutyl, tert-butyl, pentyl,
nebbysmtmpre rpratsegbly, disclpsed dwrei @regderativest vepresented by

r r Lnjr m . SeV o
formfif () Slci"Bs SesGHKE hBldifbrd BT MR IA ISR 2 ~Ga-Ra
grougrinuplsiclaré4 dsiaheoxygehi atolmgrdnd M8 efreXs edspectively represent R3 or
G3R3, on the one hand, and R5 or G5R5, on the other hand, with

R3 or R5 being alkyl groups carrYing a substitutent from group 1, said substituent
from group 1 being such as defined hereinabove. '

Other advantageous derivatives represented by formula (I) have a general
formula (XV!) such that X4 represents a —-R4 group or a group
corresponding fo the formula -G4-R4 with R4 being an a!kyl 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 (l) have a general
formula (XVII) such that X1 represents a halogen.




The termthionitroso refers to a nitroso group ghuRd.y 2007
to the aromatic ring through.a sulfur atom The term

hal ogen represents a chl ori ni2atom or a bromine atom

or an iodine atomor a fluorine atom The term

al kyl oxy desi gnates an al kyl chain bound to the ring 2

by oxygen, atom  The .al kyl chain j efined

on Ot SlEBtaialR getierfes Feafpbled By 18a 5 1) hars, 2 general
forh@lndX\II heual ot X1t i ngplasents saf fAR1 algesnp with Rt being

thigether bond). The alkyl chain is defined earlier.
CAdoobt FVk @rodp puibstitted or exat by aleleast ppesubstiigent which is part

& AR : with their

 of i3lPA B el YEMEFhEfein R

1-[ 2- hydr oxy- 4- chl or ophenyl ] - 3- [ 4- car boxydi net hy[ net hy

| oxyphenyl ] prop-2-en-1- one and )

1- [Ghry ddyr)tagepHs slebiyRbyss r@rpaen@apbb@nnuaggar bave/la general

(1aet hyihdyet ByhoXwRhenw 4 prap: 2 1 5 ong~ 8- Fe VAR

forfig" PXRTG. e MRIET AP HBBERRS g ORI witn R1
being AZC hjol G alideanpup-stibsttuted oo nof byeityd steresubstivhemlywhich is

Pa"{%@ﬁ'i’@%ﬁ[}%ﬂo? ﬁgﬁ{']‘gfd %Q%P@B?V%xycar bonyl di net hyl net

hyl oxyphenyl ] prop-2-en- 1-one O "OR OHI OR=-H,

1- [@hdéza%yae@ggewd@ﬁygﬁm represeated o éxyulagnhavec ehgeneral
form Tyt S8 BL SPRASFIS-8 4 RlorPsylt ot aRfongeing @
C5 todCoR it group substituted or not by at least one substituent which is part of
group 1 or group 2 defined hereinabove. |

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

Other advantageous derivatives represented by formula (1) have a general
formuia (XXI1) such that X6 represents an oxygen atom.

Disclosed herein are derivatives represented by formula (i) such as défined
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 substitulent from group 1, said substituent from group 1 being
such as defined hereinabove. | ‘

Disclosed herein are derivatives represented by formula (1) in which X1, X3,
X4 or X5 represent OC(CH3)2COOR6 with R6 being such as defined hereinabove.




nethyloxyphenylIprop-2-en-| -one O- "0-R 100 =
“H, - CH(CHB) 2 SQeEiuary 2007
1-[ 2- hydr oxyphenyl ] - 3-[ 4- caﬂ@oxydlnethylnethyloxypheny
I ']-1-hydroxyi m noprop-2- ene and
1-[ 2- hydr oxyphenyl ] - 3-[ 4-i sopr opyl oxycar bonyl di met hyl m
et hyl oxyphenyl ] - 1-hydroxyi m noprop-2-ene - - -
------------- 8 February 2007 15 OR OH OH R = -H,
-CH(CH3) 2 11

-[ 2- hydr oxy- 4- carboxydlnethylnethyFoxyphenyI] 3-[3,5-d

| t Biddngeyl hetelny areodgnlativet reprgsedteanbyl forftula (1) in which X1, X3,

X4 QAR EaRPH ﬁm&?{ﬁﬁéﬁ@"ﬁg PG beinasuanay pefined hetsigapove.

henyl ] pr op- 2- en- 1- one and
1-[2- hydroxy-4- ethox car bonyl di met hy[ net hyl oxyphenyl ] -
%‘8 sUgeder thenieip) - 4 h%ydt%th@'M'{pr@ﬁﬁ'Qn@ﬁsl @he Saturated

hvd%%%y@r%@)ﬁh@a% bindhest o bycis heldbfiatad ot Doy, havige more |

partldumiyhfé%mt £1id EM )f:{r?féwmg] POAOZ cafbok afn®Btch as methyl, ethyl,
roxyphenyl ] - 3-[ 3-
propyk oﬁPB)[/RFP 6 b)('[ﬁﬂhl{ﬂ)"nefﬁﬁybm Hgeniyly -neapemtyx yn-Bexyr tGroups

contiting BAS 'Bf'tvlvBrdé‘?bgn &fbrhs o ontathing from two to seven carbon atoms
are particularly preferred. Methyl and ethyl groups are quite particularly preferred.

The term thionitroso refers to a nitroso group bound to the aromatic ring

through a sulfur atom.

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 bbund fo the ring by an oxygen
atom. The alkyl chain is defined earlier.

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

According to a particular embodiment, preferred compounds are indicated

below with their corresponding formulas:

1-{2-hydroxy-4-chlorophenyi}-3-{4-carboxydimethyimethyloxyphenyl]prop-2-en-1-
~one and 1-[2-hydrqu—4—chlorophenyl]-s-[tl-isopropyloxycarbonyi
dimethylmethyloxyphenyljprop-2-en-1-one : _ ;




OHO0O O R R=-H -CH(CH3) 2 8 February 2007
1-[ 2- hydr oxy-4-chl orophenyl ] - 3-[ 3- car boxydi net ﬁ#ﬁ%’?rﬁ‘?m?
| oxy- 4- hydr oxy-5- tertbutyl pthenyl j prop-2-en-1-one and

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

i sopr opyl oxycar bonyl di net hy[ met hyl oxy- 4- hyd

r

I

oxy-5-tertbutyl phenyl] prop-2-en-1- one : OH o\ OH\
A1/ 0 00O R=-H -CHCH3)2 1f[2-hyd

roxyphenyl ] - 3-[ 3- car boxyd 2}{”\0_.1

i met hyl nmet hyl - 4- hydr oxy- 5-t R yk p henyi] prop-

2-en-|1 -one and
-’Sopf opyl oxycar bonyl di net hyl m

1-[2-hydroxyphen? 3

et hyl - 4- hydroxy-5 but yl phenyl ] prop- 2-en-1-one :
OH \ H\ ' OOR OR ,
1-[ 2- hydr oxy- 4- chl or oph8nyl ] - 3- [ 3- car boxydi net hy[ net hy

| - 4- hydr oxy-5- tertbugyl 2-en-1 -one and

1-[ 2- hydr oxy- 4- chl orogh %1 ia%(%%
1- [24hydm:qphbnyﬂaar@cum:oﬂymmemwmtﬁwéxyﬁhbwnmeop-zleher-bhatand 1-
[2—hycsrgxypr]¥erm] 3 r[)4-4rsoepr}op)_(k()))r(]);ecarbonyld|methy!methyloxyphenyl]prop-z-c—:n-
1-onhe

o~

Q
=-H, -CH(CHa)2
-[2-methy!carbonyloxyphenyl]-S [4wcarboxyd|methyimethyloxyphenyl]prop—2 -en-1-
one and -[2-methylcarbonyloxyphenyl]-3-[4-:sopropyloxycarbonyld1methy|

methyloxyphenyllprop-2-en- 1-one :

| e \i_
(¥

0
R = -H, -CH(CHs)»

1-[2-hydroxyphenyl]-3-[4-carboxydimethylmethyloxyphenyi]-1-hydroxyiminoprop-2-
ene and 1-[2-hydroxyphenyl]- 3-[4-.'sopropyloxycarbonyld:methylmethyloxyphenyl]»
-hydroxylmmoprop—Z-ene




0 8 February 2007 17 R= -H, -CH(CH3)2

1-[ 2- hydroxy-4-chl orophenyl ] -3-[ 3, 5-di met hoxy- Z?-Fggrﬁlg%?ow
ydi met hyl met hyl  oxyphenyl ] ptiop- 2-en-1 -one and

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

I sopr opyl oxycar bonyl di met hyl met hyl oxyphenyl ] pr op- 2- en-
l-one: 0 OR o0 OHOOR=-H -CH(CH3)2

1-[ 2- hydr oxyphenyl ]-3-[ 3, 5-d
I met hoxy 4- car boxydi met hyl ng g_rsglyl ] prop- 2-
_ - - di net hoxy- 4-

l-one 0 OH\ ' 0QR CH(CHB)Z

1- [ 2- hydr oxy- 4- car boxy( nethylnethyloxyphenyl]-B-[B,
5- di met hoxy- 4- hydroxydhenyl]prop -1-one and

1-[ 2- hydroxy- 4-

i sopr opyl oxycar bonyl di ﬁ‘/ BEI oxyphenyl]-3-[3, 5-di
met hoxy- 4- hydr oxyphery ] gﬁtﬁ )21~ one 8 February

1-[20droxi84-Gatbd}ydirfiethyfhéthFidxypieayil-8-[3,5-ditertbutyl-4-
hydroxyphenyllprop-2-en-1-one, 1-{2-hydroxy-4-ethyloxycarbonyl
dimethylmethyloxyphenyl]~3—[3,5-diteﬂbuty|—4—hyd roxyphenyfjprop-2-en-1-one and
1 ~[2-hydroxy-4—ethoxycarbonyldimethylmethyioxyphenyl]-3—[3,5~ditertbutyl—4-
hydroxyphenyllprop-2-en-1-one :

‘ OH
O
_O/R/

R= -H, -CH(CH3)2, -Csz
1-[2-hyd mxyphenyl]—3-[3-carbo>gyd imethylmethyloxy-4-hydroxy-5-
- tertbutylphenyl]prop-2-en-1-one and 1-[2-hydroxyphenyl]-3-[3-

isopropyloxyca rbonyldimethylmethyloxy-4-hyd roxy-5-fertbutylphenyljprop-2-en-1-
one : ‘ '

R= -H, -CH(CHa) 2




OR=-H -CH(CH3)2

1-[ 2- hydroxy-4-chl orophenyl ] -3-[ 3, 4-di hydr oxy-

car boxydi nmet hyl net hyl oxypherf\@ ] pr op- 2-en- 1- one and

1-[ 2- hydr oxy- 4-

chl orophenyl ] - 3-[ 3, 4- di hydr oxy- 5- isopropyloxycarbonyld

é.a | met hyl oxyphe Syé 2- propen- 1-one :

1 Ee éro -¢hiprophgnytly3- -c@rboxmmethylmetun{(lwﬂ@ydroxy-&
gy di me | met \Y 2 ra

teﬂﬁu{y?ﬁﬂé\‘\?flﬁ ﬁi{;’ph o %ﬁ% et DL ORYBREOM brididpheniyiy-a-[3
lsonropyiohymarbwyldlmetbwhnel}'iymxyeahtadmw -5-tertbutylphenyl]prop-2-en-1-
on dj met hyl net hyl oxyphenyl ]-

- [ 3, 5-di net hyl - 4- hydr oxyphenyl ] prop-2-en-1 -one O OH

ROOOH / OR=-H -CH(CH3)2 -

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

5- di met hyl - 4- car boxydi et hyl net hyl

oxyphenyl ] prop-2-en-1 -one and

1-[ 2- hydr oxy- 4- chl or ophenyl ] - 353, 5- di net hyl - 4-

I sopr opyl oxycar bonyl di net hyl ne akyphenyl | pr op- 2- en-
1- one (conpound 15& e -- 8 February 2007
19

g February 2007

R =-H, -CH(CH3);
1-[2-hydroxyphenyl]-3-[3-carboxydimethylmethyl-4-hydroxy-5-ferfbutylphenyl]prop-
2-en-1-one and 1-[2-hydroxyphenyl]-3-[3-:sopropyloxycarbonyldlmethylmethyl—4—
hydroxy-5-tertbuty|phenyl]prop-z-en 1-one : '

R =-H, -CH(CHj3). .
1-[2-hydroxy-4-chlorophenyl]-3-[3-carboxydimethylmethyi-4-hydroxy-5-
tertbutylphenyljprop-2-en-1-one and 1-{2-hydroxy-4-chlorophenyl}-3-[3-
isopropyloxycarbonyldimethylmethyl-4-hydroxy-5-tertbutylphenyl]prop-2-en-1-one :




OR OOMH O R =- H, - CH( CH3) 2 and 8 February 2007
1-[ 2- hydroxyphenyl ] -3-[ 3, 5-di_nmet hyl - 4- car boxydi nmet hyl'm
et hyl oxyphenyl ] prop- 2-en- 1-ldne and
1-[ 2- hydr oxyphenyl ] - 3-[ 3, 5-di net hyl - 4-i sopr opyl oxycar b
onyl di net hy[ net hyI oxyphenyl ] prop-2-en-1 -one OR O.
H O R=-H, d
1-[ 2- hydroxyphenyl ] 3- ?'Q GB&?HP)ﬁet hyl met hyl oxypheny
-[}hwimya»aﬂoﬂem@e?a %353 5—d1methoxy—4—carboxydmethylmethﬂ
EZ hydr oxypheny - [ 3-i sopropyl oxycar bonyldi methyl m
oxygh 0 M9a12ew1m% pandz "e[i-lnydm&y@—cmmapha -6, Srdlmpthoxy-tt-

lsoplr_GFg_ Eg%r Ogn ! @?13”'%3?!‘0559%%%@%?5% flre(%'}ﬁd t hi ophen
yl ] prop-2-en-1 -one and 1-
[ 2- hydr oxyphenyl ] - 3-[ 4-i sopr opyl oxycar bonyl di net hyl net
hyl t hi ophenyl ] pr op- 2-en- 1-one (conpound 18) 8
February 2007 20 0I' OR S

R =-H, -CH(CH3),
—[2—hydroxyphenyl]-S—[S.5-dimethoxy—4-carboxydimethy|methyloxyphenyl]prop—2—
en-1-one and ~1-[2-hydroxyphenyl]-3-[3,5-dimethoxy-4-

lsopmpyloxycarbonyldlmethylmethyloxyphenyl]prop-z-en 1-one :

R = -H, -CH(CH3),
1 ~[2-hydroxy-4—carboxydimethylmethyloxyphenyl]-3-[3,5~dimetho>'<y-4-
hydroxyphenyljprop-2-en-1-one and “1-[2-hydroxy-4-
isopropyloxycarbonyldimethylmethyloxyphenyl}-3-3,6-d imethoxy-4-
hydroxyphenyllprop-2-en-1-one :




OH O R=-H -CH(CH3)2

1-[ 2- ner capt 0- 4- net hyl oxyphenyl ] - 3-[ 4- car boxyd
i met hyl nmet hyl oxyphenyl ] prop-13- en-1-one and
1-[ 2- ner capt o- 4- net hyl oxyphenyl ] - 3-[ 4-

I sopropyl oxycar bonyl di met hyl met hyl oxyphenyl ] pr op- 2- en-
| -one : 0 10-R 0\ SHOR=-H -CH(CH3)2

1-[ 4- heptyl phenyl ] - 3-[ 3- net hyl - 4- cgy-Bboxydi net hyl et hyl
oxyphenyl ] prop- 2- en{1-, one and
1-[4- hept yl phenyl 1s3-[(3- met hyl -
|sopropyloxycarbonyld| i el e
l-one AX'ORO OR=-
1-[ 2- hydr oxy- 4- car boxydi ---thyloxyphenyl]-3-[3,5-
di br ono- 4- hydr oxyphenyl ] pr op-g-en-1I - one,

. 1-[ 2- hydr oxy- 4- car boxydi net hyi net hyl oxyphenyl ]-3-[3-h
ydr oxyphenyl ] pr op- 2- ek £-HprBH(CH3).

YR EPSCIR Es 1 oxypheny1 1 -5 4-re

carbommumwﬁawcs@bheﬁwﬁraﬁldﬂaﬁﬂ%ﬁy' OXY pAHY ! ] - 3r—g24h?8“foxy-4w
‘ t hyl t hi ophenyl ] pfop-2-¢en-" 1-one 8 February 2007
chiqmpbenylbg Ar GhydoxyF- mrqwlmmwmwlmwmmnm
21) IL -2-en-1 -one, 1-[2-hyd
Xyp enyl] 3-[ 4- car boxydi net hyl net hyl oxyphenyl ] pr op- 2
-en 1-one

8 February 2007

R =-H, -CH(CHj3),
1-{2-hydroxy-4-carboxydimethylmethyloxyphenyl]-3-[3,5-dimethyi-4-
hydroxyphenyllprop-2-en-1-one and 1-[2-hydroxy-4-isopropyloxycarbonyl
dimethylmethyloxyphenyl]- 3-[3,5-dimethyl-4-hydroxyphenyl]prop-2-en-1-one :

R =-H, -CH(CHj3),
1-[2-hydroxy-4-chlorophenyl]-3-{3,5-dimethyl 44-carboxydimethylmethyl
oxyphenyl]prop-2-en-1-one and 1-[2-hydroxy-4—chlorophenyl]—3—[3,5-dimethyi-4~
isomopyloxycarbony!dimethylmethyloxyphenyl]prop-2-en-1 -one (compound 15) :




It hi ophenyl ] prop-2-en-1

1-[ 4-chl orophenyl ]-3-[3, 5- dinethyl
tertbutyloxycarbonyldlmethylmsthyloxyphenyl]prgpFeEmaW2007
1 -one 1-[4-chl orophenyl]-39 3, 5-di net hyl -
isopropyloxycarbonyldinethylnethyloxyphenyl]prop-z-en-

| -one ;
1-[4-ch|orophenyl]-3-[3,5-dinethyl-ﬂ;carboxydinethylne

t hyl oxyphenyl ] prop- 2- en- 1-one,

1-[ 2- hydr oxy- 4- car boxydi net h Inetbxﬁbay@henyl]-B-[4-ch
| or ophenyi ] pr op- 2-en- 1-

1-[ 2- hydr oxyphenyl ] -
i met hy[ met hyl t hi op
1-[ 4-chl oro- 2- hydr

-1 - one,

yl ] - 3- [4 car boxydi nmet hyl net hy
one,

1-[4- carboxydlnethylnetﬁyloxyphenyl] 3-[3,5-d

i met hyl - 4- hydr oxyphen#;l:p{_' (ZH | - one,
1-[ 4- met hyl t hi ophenyl - ca %%dlnethylnethyloxyph

X B

ande ﬁy[2]~'wdrpxxaﬂmmylﬂ-33[335-d|methyl~4-carboxyd|methylmethyloxyphenyl]prop-

2—e|T a[ 4 gar boxci/ di nﬂdq Ky ztllgr)n()y ]DQ ?g %Almetgﬁigo%{'g yrl]gy?yclarbonyl

and
and

L h []1-3-[4-methyl thi
e AT S i o 13- et 1

1-[ 2- hydr oxy-4- bronophenyl ] -3-[ 3, 5-di net hyl -

car boxydi net hyl met hyl oxyphenyl ] pr op- 2- en- | -one,

1-[ 4- carboxydinethy[nethyloxyphenyl]-3-[4-nethy|thioph
enyl ] prop- 2-en-1 one,

1-[ 4- et hyl t hi ophenyl ] -3-[3,5-di | - 4-

tert but yl oxycar bonyl di net hyllpet %éﬂhenyl]prop 2- en-
| one, 1-[4-nethylthi ophe m -1 3, 5-di met hyl -

I sopropyl oxycar bonyhd hyloxyphenyl]prop 2-en-
1- one, m‘; : :

1-[ 4- met hyl t hi opheny 3-[3, 5-di net hyl - 4- car boxydi et h
yl met hyl oxyphenyl ] propg2- en-1-one,

1-[ 2- met hoxyphenyl ] - 3-[ 3, 5-di net hyl -4
tertbutyloxycarbonyldRﬁeﬂﬂyKﬁﬂKHﬁﬂpxyphenyl]prop 2- en-

L BRI R dimeihrmethy o R HiRRR 2 g-one

el N hyynlyphehyipPBB-igopropylbxge@rbonyldimethylmethyloxyphenyllprop-

2-en-1-one :

12

R = -H, -CH(CHj3),

-hydroxypheriyl]—B—[4—carboxydirnethylmethylthiophényl]prop-z-en-1 ~one and 1-

[2-hydroxyphenyl]—3-[4—i80pr0py_loxycarbonyldimethylmethylthiophenyl]prop—Z-en-
1-one (compound 18) : |




1-[ 4- hexyl oxyphenyl } - 3-[ 3, 5- di net hyl - 8 February 2007
tertbutyloxycarbonyldlnethylnethyloxyphenyl]prop-Z-en-

| -one, S February 2007 2220

1-[ 4- hexyl oxyphenyl j - 3-[ 3. 5- di net hyl - 4- car boxydi et hyl
met hyl oxyphenyl ] pr op- 2- en-1 one,
2-(3,5-dinethyl-4-tertbutyl oxycarbonyl di net hyl net hyl ox
yphenyl } 7- chl or o- 4H 1- benzopyr an- ¢§- one,

2- (3, 5-di net hyl - 4- carboxydlnethy dWd oxyphenyl ) -7-ch

| oro-4H-1 -benzopyran-4- ope
1-[ 2- met hyl oxy- 4- chlorgﬁhe
tertbutyl oxycarbo 5
1-one,
15[2-nethyloxy-4-ch or fiphenyl ] - 3-[ 3, 5- di net hyl -
car boxydi net hyl met hyl oQyphenyl ] pr op- 2-en-1 -one,

1-[ 4- heptyl phenyl ] - 3- l,- 4-
tertbutyl oxycarbonyl d neqﬂ (ﬂg&ﬂx)%xyphenyl]prop 2-en-
-[2Lmeecapto~4-methyloxyfhen)fl]-s 44-carboxydlmethylmethyloa(yphenyl}prop-2-
X

f b4 hept yl phenyl di net hyl - 4- car bo g
€Nt RPPoxyphenyl | pBBH- 2- en- 1- on@-[z-mercapto—zt-methyloxyp enyl}-3-[4-

b e

-3-[3 5-di net hyl - 4-
et hyl oxyphenyl ] prop- 2- en-

1-one, 1-[4-bronophenyl]-3-[3,5 t hyl - 4- car boxy
di et hyl met hyl oxyphenyl ) prop- 2- &n:A- one,
1- [ 2- hydr oxyphenyl j -3-[3, 5-dj ne |-°4-R

gt hyl oxyphenyl ] pr op- 2- en-
Aspect, there is provided
a method for prep j cgnpounds represented by
formula (1) such as¥defiyy’ned above, characterized in
that it conprises contacting in basic nmediumor in
“acidic nedium at | east one conpound represented by
formula (A) with at IRzstlo rTEﬂihh!ound represented by

1-[4 T HEpBHPReryRL3-[3-MdtH12E cADox§ifne thndti) B phenyllprop-2-en-1-
one and 1-[4-heptylphenyl]-3-[3-methyl-4-
isopropyloxycarbonyldimethylmethyloxyphenyl]prop-2-en-1-one :

1 -one. Accordi n%

R = -H, ~CH(CHa),

-[2-hydroxy-4~carboxydlmethylmethyloxyphenyl] 3-[3,5-dibromo-4-
hydroxyphenyl]prop-2-en-1-one, , .
.1-[2-hydroxy-4-carboxydimethylmethyloxyp henyl]-3-[3-hydroxyphenyl]prop-2-en-1-
one, ' _

1-[2- hydroxy—4-carboxyd|methylmethyloxyphenyI]-3 -[4-methylthiophenyl]prop-2-en-
~ 1-one,

1-[2- hydroxy—4—carboxydlmethylmethyloxyphenylj-3 [4-methylth|ophenyl]prop-z-en-
1-one :




0 (A) 8 February 2007 23 X5 o (B) formulas in Ijug 2007
X1, X2, X3, X4 and X5 are such as defi ned herel na .
The conditions for carrying2ut said reaction in

acidic or basic nediumare wthin reach of those
skilled in the art and wide variations are possible.

Said two conpounds are advant ageously contacted in

-[%ﬂzﬂfbmr@mherwll %E%WWmet@m@MlomWWﬂmﬂﬁn-hone

AT TR o S S
_[4_bhfor@,amnmr3-[:§5m’méﬂfyamy carried out in the presence
tron base, such as an al kaline earth netal

teﬂﬁye’f%mca@o iweﬁwanammpbﬁnmr@pé—%?a@w i ne net al
-@bﬁlﬁ%’él‘?’é 313 rf? TH? gthylate. In acidic nmedium the
préfera :

reaction carried out in the presence of
|somopybo<ngrbanyldlmshhylm@thybwlph@rﬁw}pmwzeen—tﬂ-on&e

ectin t be depjcted as fol] ons :
-[4— W &@gﬂ% F—ﬁ qu box;(diyetf‘gjmﬁhylomghenyl]prop-2-en-
1-0fNt heS| S in basic mediummay be carried out i-n the _
f ol | ow ng manner : One nol ar equi val ent of ketone
1-2-byiosinddcarbpxydimethybaethyiaxy phgoyi-aHdrohiabphahylirppe2-en-1-
one (conpound (B)) are solubilized in a hydroal coholic
Sol ution of 20 nolar equival ents of sodi um hydroxi de.

-—[ZTHWWMWI]L&[@&&W iRSthPRRSRYIHIES R Y (1D o g2 18R 1 Done,
114016 2 hyevoxyphanyil-3-[4-carboxydimethylmethylthiophenylprop-2-en-i-
one, .
1-{4-carboxydimethylmethyloxyphenyl}-3-[3,5-dimethyl-4-hydroxyphenyilprop-2-en-
1-one,

1-[4-methyithio phenyl] 3-[4-carboxyd|methylmethy[oxyphenyl]prop-2—en 1-one,

1-[4-carboxydimethylmethyloxyphenyl]-3-f4-chlorophenyl]prop-2-en-1-one,
1-[4-carboxydimethylmethylthiophenyl]-3-{4-methylthiophenyllprop-2-en-1-one,
1-[2-hydroxy-4-bromophenyl]-3-[3,5-dimethyl-4-
carboxydimethylmethyloxyphenyljprop-2-en-1-one,

1 -[4-carboxydimethylmethyloxyphenyl]-3-[4-methylthiophenyl]prop-2-en-1 -one,
1-[4-methylthiophenyl]-3-[3, 5-dimethyl-4- | |
tertbutyloxycarbonyldimethylmethyloxyphenyllprop-2-en-1-one,
1-[4-methyithiophenyl]-3-[3,5-dimethyl-4-
isopropyloxycarbonyldimethylmethyloxyphenyl]prop-2-en-1-one,

1 4[4-methylthiophenyl]-3-[3,5-dimethy|—4—carboxydimethylmethyioxyphenyl]prop—2-
en-1-one, '

- 1-[2-methoxyphenyl]-3-[3,5-dimethyl-4-
tertbutyloxycarbonyldimethyimethyloxyphenyljprop-2-enh-1-one,

1 -[2-methoxyphenyl]-3-[3,5-dimethyl—4-carboxyd imethylmethyloxyphenyl]prop-2-
en-1-one, 7
1-[4-hexyloxyphenyl]-3-[3,5-dimethyi-4-
tertbutyloxycarbonyldimethylmethyloxyphenyl]prop_—2_-en-1 ~one,




at roomtenperature (between 18C and 25C). The gigggi o007

is then acidified (in particular to a pH of

approximately 2) in particul2Z with hydrochloric acid

The expected substituted 1, 3-di phenyl prop-2-en-1-one

can be obtained by precipitation or solid/liquid
' extraction after evaporation of the reaction nmedi um
1-[4rhexyiexyphesyiHel3tndimethyl-dycasboxydimathylotetyiexypiemytjprop-2-
enJQBngy crystallization. The synthesis in,acidic nmedium

may be carried out in the following manner : One nol ar

2-(3cBrdimethehd-teftbligionyea HitthylfethAbRysHhy o7 -2hloro-4H-1-

equi val ent of al dehyde (conpound (B)) are solubilized
benzopyAnA-RBBol sol ution saturated with gaseous

2Rt R B R BTG R £ GRSt P Hipopyran-4-
sttt n prtcol v by vacom evporavon, T
1'lzfmgeﬁz‘ahﬁyeﬁlcﬁl}i‘mBﬁé&l’%‘?‘%%d@fﬁ@hw-% silica ggl f TheI ’
ot ROl o R B R IRV BB PR PN [ oo

1-[2maetbyloxytbehinsophenyll- 39S, Gadimvathylsd-and i nt er nedi at e
as as its object

- The | i I
carb@%ﬁ%ﬁﬁ}ﬁi%tgﬁﬂég g&f&%@%?%‘?ﬁ%ﬁg “®Mt-er nedi at e conpounds
1-{4-PbfHPREnIE3 N8 Buiiesthjid- i n the invention. Said

npounds (starting naterials and internedi ates) are

teﬂb?i%ﬂ@ﬂﬁ@@@@ﬂdmetbwnwhﬂom&mhmpwmsi sting of
1-{4-heplyliphenyll3 k2 fimethyiA-sathaxydimethyimstvioxyphenylinrppe2-en-

1-ong; 2-en-1-one (internedi ate conpound 1),
4- et hy] oxycar bonyl di met hyl net hyl t hi oacet ophenone
1-{4-pampphagyiirdtliG-dimathyl-4- 1-[ 4-nethyl th i op

tedbp sxi fys l‘ah: ;eE 'ﬁ?f‘#@éﬁ’@b&w]{wgﬁ@ '{]%’rdVHPé‘?'?f@a‘?%rﬂéO S npound 2),
1-[4-Brdrdophend-S{BSWinetRyl-S-cartsbxyet hyl - 4- hydr 6xyphenyl | pr
2-en-1 -one (internediate conpound 3),

dimefiyimetadoxmhRmBRIR- 28T £-008i ot hyl - 4- hydr oxyphenyl ] p

-2 e 18 AR ) “a T3 5 i met hyl - 4- hyar oxy

isoprppgioyy¢arbopyRiiraethidmathyldiyphehyBstiopt 2-egofdepend 5)

According to a fifth aspect, there is provided a method for preparing compounds
_ _represented by formula (1) such as defined above, characterized in that it comprises
'contacting in basic medium or in acidic medium at Ieast‘ one compound represented by
formula (A) with at least one compound represented by formula (B), formulas {A) and
(B) being:
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2-(3,5-dinethyl-4-hydroxypheny|)-7-ch|oro-4H—1ngH§gg§mﬂ
ran-4-one (internediate coRBound 6),

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

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

(i nternmedi ate conpound. 7),
1-[ 4- heptyl phenyl]-3-[3, 5-
p-2-en-1 -one (internedi gt
1-[ 4- bronmophenyl ]-3-[3, 5; et hyl - 4- hydr oxyphenyl ] prop
-2-en-1-one (internedi afe ~copound 8) D scl osed:
herein is any pharnaceutical co sition conprising at

| east one cogggund represented by formula (1) such as
formydas rewhich X1 n¥B80%3. Xhand Xharesuchues dafingd hersinmbeiviee

su r n . ner it is.a . .

onarccondifidy idt SAMIRPFR SalHeRRlion In bSiRan basio medium are
withpr mgatohl ebthese skitled dbtievars andaviddivafiaiiess ardpdsditiie.

particularly cerebral ischem a or cerebrovascul ar

accidents. In fact, it was found in a surprising

ma t e : s i :

TRBRY SRR AR g BUGSRAEAY LA ) stioomet
propaitiens.nf | @ontacr ys ppreferablye sdaned #favreopr ofemyjerature  dnetween

ne r ot e activity jn_cerebral ischenia
appBiitheiel B8 At Tl Bnd At almobbeic PlessttRe of o
conpound such as defined hereinabove for preparing a

pharmaceutical conposition for practicing a nmethod of
t r Bebagintmediupt, dhe yeastion isfpreferablyraanried oahimthie predgnce of a

j ' h . .
s 5640745y BRGNS AP ERSTAR S WS o
an atkalipeauetal alwholztetike sbdioim etypiteovascul ar di seases

and nore . particularly cerebal ischema, of a conpound
represented by formula (1), including conpounds

oM SR Moy b O o e e o

3ﬂomm§ansuduamhmkbdﬂbmfmmdsents a group correspondi ng
to the formula -0-CR8BR9- COOR16, where R8 and Rg,
whi ch are the sanme or different, represent a Cl to C2

al /¥ reaction pathway may be depicted as follows :

g met hyl - 4- hydr oxyphenyl ] pro
onpound)

iy

X, X, % X
[SCNEENE o
0
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 hydroa_lcoholic solution of 20 molar
- equivalents of sodium hydroxide. The mixture is stirred for approximately 18 hours




group, and R6 represents a hydrogen atomor a Gk.t0.C5007
al kyl group, 8 February 2007 26 - X2, X3 and é:eeagﬁ

represent a hydrogen atom R4 represents a hal ogen
atomor a R or -GL Rl group, where Rl represents an

unsubstituted Cl to C2 alkyl group and Gl represents
resents an oxygen atom and X4

an oxygen ato X6 re
at roQmy leliharatuie dbeieerots G pBAETE! o e @edisimis ther acidified (in
. h
part Qe T sy o) kil g g
Thet expectad ksubstitutad, 1ahdipﬂaenytpwp-esemﬂsorm hyair dgenobiaired by
rofhitisiat Solfidie o &@%ﬁeﬁsﬂ@;’aééaﬂnﬁﬁrq‘iﬁﬁ%ééhon medium. i
can'théh ®egilirfiedBy K088 HréMaAGSraBhy OF Bg%gié
or tr eat [ ng

The di scl osurés herein concern a neth
cerebrovascul ar diseases and nore particularly

TheSyrRiaRt in SGARTBM PRl i, 8RB tiR 156 tohulelh Sanger -

conpound or pharnaceutlcal conposi tion such as
deflned her ei nabove, i ncl udi ng con?ounds represented
Ong, ynolge eauasalens: o, katone) (Gampetind, (A)) ard one molar aquivatent of

aldegngﬂg @%ﬁ%{&a@)%@f Q&?IBIIT% nih Qﬁ étﬁgﬁasg&hﬁoﬁ%gturated with

rep resen CorTes
gaseaus Hydrochiulia-A6idRS FR%eC@ﬁime as\/\/sﬁrredFét awknRﬁempbratire for

oo 7B o S P il Hsacm
evapdrialion 9riiPsubstifidted m&%ﬂ?\é@l Sep-LRM -6ﬁ§ i pém"]é/t:!]I "R %‘?ﬂcular

atom X, represents a om or
bycgmptogmdnseomﬂlcemeésents an unsubstltut ed Cl to 2

al kyl group and Gl represents an oxygen atom X6

represents an oxygen atomand X4 represents a group

coThesnethadfor mﬁfeﬁdamgfwmwﬁndﬁéé?és@%d @Q%rramamﬁalbws the
R' and R12, ich are sane or differeént

pfenaéﬁhl% &ft camppunds cisferresh tor hereinbelowcas starjng gnatesials and
oS0 A8, ST MR A By i o rarin

materigls aadrittermédtidit cohpoainGd obtained et providied fsyBethedhwsntion.
and Rl represents CH2COOH. Preferably, the nmethod for
treating cerebrovascul ar di seases and nore

Said compounds (starting materials and intermediates) are more particularly

selected in the group consisting of : | |

1-[4-chlorophenyl]-3-[3,5-dimethyl-4- hydroxyphenyl]prop-2—en~1 -one (mtermedlate
compound 1),
4-sthyloxycarbonyl d|methylmethylthloacetophenone (starting material 12),

1-[4-methyithiophenyl}-3-[3,5-dimethyl-4-hydroxyphenyljprop-2-en-1-one
(intermediate compound 2),

1-[2-methoxyphenyl]-3-3,5-dimethyi-4- hydroxyphenyl]prop«2—en 1-one
(intermediate compound 3),

1-[4-hexyloxyphenyl]-3-[3,5-d lmethyl-4-hyd roxyphenyl]prop-2-en-1-
one (intermediate compound 4),

-[2-hydroxy—4—ch!orophenyi] 33, 5—d|methyl-4whydroxyphenyi]prop-2-en- -one
(intermediate compound 5)




particularly cerebral ischem a, conprises 8 February 2007

adm ni stering to a subject, particularly human, an

ef fective dose of a conmpoundg epresented. by formula

(1) or a pharmaceutical conposition such as defined

her ei nabove, wth the exception of conpounds having

general formula (1) in which 8 February 2007 27 - X,
2-(38-dinethyhd-biEireayphersy 2shidroat Hilcbergrapysarodone(intermediate
conipceg?.‘r‘@s nts an oxygen atom and X4 represents a group

sponding to the fornula -0- CRBR9- COOR10, where

1-[2R&eﬂ1be894—dH|6r@théhﬂ]-Bt{@.,%imemyt-ﬂi fferent, represent
a Clto C2 al ki;) %rou , and R “represents a hydrogen
hydepxydirethyiraethyloxgphgniprogr2ep: 1-onadinternediate@ompaygnd 7),

TR S Ao AR A i

compasmiyti tuted C1 to C2 alkyl group and Gl represents

n oxygen atom X$ represents an oxygen atom and X4 )
1-i4rbrpmarhianyles (. imedhick prskonnpheniPRepZopimrene (intermediate
comodi R12- COCRlo, where R' and R12, which are the :
_ garre or different, represent a hydrogen atomor a Cl

to C2 alkyl group, and Ri o represents a hydrogen atom
or a Cl to C7 alkyl group, and - X2 represents a
hy Bisstpaedaierginaisoany phapnacmnical c@ip&ditioheoenpBking at least one
S oxy.9 m and repr esent CH2C0g-| ,
com[ﬁﬁgﬁ%ha‘%gr{%%%ﬁg dca ?giﬁ'ﬁ%% t(i?)onsstﬁbi sf"'cﬁD o@%ﬁ'eﬂzr'&rﬁma ove In a

pharatacantiegiboacdeptatsle@uppertone or nore pharmaceutical ly
acceptabl e, excipients or vehicles. Exanples include

sal i ne, physiological, isotonic, buffered solutions
anpy anhadvhfiigebPEPRianbles Vi o3
known to thosgesgig})ﬁgghibﬁ Iyﬁgﬁﬁ?@rﬁ%&guggﬁpggi ?gﬁﬁgﬁ for the

treatmgntc ont prophyiaxisr ofrarchassular dishaseesaséd| swredparticularly
core <8P “OF sibbieRhubh “B5i080s" | P R4S pund in
surpwglgi/ggh%nﬁétalhéla&ohﬁ)déﬁﬁ@ répreBenfcdr By forinRng (I?ié}«tﬁi&t PPAR

an r injectable and/or solid) are in particul ar

activiatenantiexidanb aad agtiinflapamateny rppaettieseand ha_ve prophylactic and
acutl et RCEUVI B Berdif L RBAGRIE, 2 ANG The "l ke.

The conpositions nmay be fornul ated as suspensions for
injection, gels, oils, tablets, suppositories,

POTRS bifscldsaRss hefin aRldisroerd sk 1188 of bk®&mpound such as defined
hereinabove for preparing a pharmaceutical composition for practicing a method of

treatment or prophylaxis of the human or animal body.

The disclosures herein also concern the use, for preparing a pharmaceutical
composition for curative or preventive treatment of cerebrovascular diseases and more
particularly cerebal ischemia, of a compound represented by formula (1), including

compounds having general formuia () in which:

- X1, X2, X3 and X5 each represent a hydrogen atorh, Xs represents an oxygen
atom and _X4 represents a group corresponding to the formula —O-CRgRg-COORyo,
~ where Rs and Re, which are the same or different, represent a C1 to C2 alkyl
group, and Rg represents a hydrogen atom or a C1 to C7 alkyl group,




possi bly by nmeans of pharmaceutical forns or d%¥%ﬁ%§ 2007
ensuring prolonged and/or del ayed rel ease. For 't gy
type of formulation, an age@6 such as cel | ul ose,
carbonates or starches is advantageously used. The

i nventive conpounds or conpositions may be

admnistered in different ways and in different

- Xof ¥ ABY Xeorachezpmesent a hggrogen atomdhi iepsesentsl adyalegen atom or
a RPRTIGIR1TEURr Mrbrhilt fipudstts 3 Wi ifERU TP o Eaton grou

andtGanfsiresshts bt bRy@H Qitom, XOwegresehts droloxygen atom and X4
i njections, the conpounds are generally fornul ated as

Tepresents @ grRHRAATEBRONAING & the forpatla Q@ RuRInFPOIR1g where Ry
and B2 WEK o8 e @ ¥t bilienlostisb 4 hydfbochYtomor a C1 to C2
alkylbgrolipr antl IRy g irepresicats 8 bydrogin dlenadaptCtiid C7talkyaroup and

skilled in the art according to the patient, th
- X2 FapieseRty 2 hycrogen Riemaand dvirepeasests o%ﬁ Rirwhere'G1 represents
' , i ni stered at doses
- an o Bt a1 B e O et on |
preferably fromO0.1 ng to 1 g per adm nistration. The
adm ni strati ons may be given dai

5 |y or repeated
sel/t8 dis¢lpaiwesa hgegin eanqare Ea_@@_"ﬂ%@ 96 repiingh e ebrogscular
diseddBECRAY Yﬁor@B'Bﬂﬁiuﬁérﬂﬁée%)‘alaﬂehéﬂn@é‘%ém%ﬁﬁﬁﬁrécﬁﬁin@é@ﬁﬁg to a
“active ingredients or _agents. LEGENDS FT QURES )
subjgutgpegicilar]ly bumani =3 effedliveadpee affa campaundosi ghaimaceutical

comi RS SRR irnaps V8 ki oRRBRNGS réresented by
gence@mah(R)) iffivishe; 1- 1 shows the results of the

experiment measuring formation of conjugated dienes
- X1.0%mrXt pRg. X5 teaghnrapresentna thygdrogers @lemm, ofs tIpresentsi am oxygen

ot 3 5 oA eI B2 IRV B R,

whergi Ryltaerl R3[| witigheireathensame sodmffsret, wepheseritag PhaseC2 alkyl
of 132, 145, 134 and 203 m nutes, resgect ively, when

group pnd\iRe ?Hrﬂ\‘é@b@t%m@ﬁo@!ﬁﬂcﬁfﬁmrnﬂ (A to edallad swoup,
-a, ST ebn 1EPRARY hrodtE A, B0 TEBroleR el Flidon aom or

a R1 corBdRd gibupl hwiereaB 1 irapidsentoanainisubstifuted C1 to C2 alkyl group

and G1 represents an oxygen afom, Xg represents an oxygen atom and X4

~represents a group corresponding to the formula —0O-CR11R12-COOR 19, where Ry
and R4z, which are the same or different, represent a hydrogen atom or a C1to C2

atkyl group, and R, represents a hydrogen atom oraC1toC7 alkyl group, and

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

S an oxygén atom and R1 represents CH2COOH.

Preferably, the method for treating cerebrovascular diseases and more
particularly cerebral ischemia, éomprises administering to a subject, particularly
human, an effective dose of a compound represented.by formula (I) or a
phamaceutical composition such as defined hereinabove, with the exception of

compounds having genéral formula (1) in which :




conjugated dienes is characteristic of antioxi ?j
Figure 1-2 shows the rate of diene formation a ?’e&pﬁaryzoo‘/
different treatnments. Incuba&d4on of the conpounds

with LDL in the presence of copper slowed the rate of
conj ugat ed diene formation. This rate was 2

I/ of LDL with copper alone, 1.7 nnol/mn/
- X1o$? @E Eﬁmecwerem shiwdregen atorpr Xs drpEeSSMta BN oXygen

atorlY! arfeP X0 PERE séhits ﬁgfodwgoﬁS%géﬁEwg Q? it&’é fé}ﬁﬂﬁrg ?@%—COORW

104M (nof" measur a eca
whererjkgamdt Ra,t nvbichaarentine armmmtorocﬂlffemntug@ib@@edt aned to C2 alkyl

| ncubat f LDL with | ed
gml{po b 6 Rafrivesshiss bYGHORAA(ORLAY adet 108 alerlaavy. 2007

X2 2K, ArRIRS eBEH 1 @ﬁeﬁéﬁgg dgéﬁéfdn?rkﬁéﬁegé’rgﬁgi‘g%@eﬂtamm or

104Mledtoan8 I'n ‘cohj
a Rt erm@&iRhgrap, &vhmelR‘be&pmgenfs arDIJhsulbshttxtmi CprioG2atkyl group

ond 3 and 17 n ated diene formati on wa
and (1 RARRSENTS B8R HShhngs epresantS AN yTRngalas and Xy

représéntsla grovp @orr@&ﬁbﬁtﬁhg QB tRé fBHﬁul%n—(DQ%Rﬂg}%_pCOO& where Ry

propreties of conmpound” 18,

and é’hd whiehorredthe Sapie QDdlff@reﬂhireptresbgt a dypleogercatom or a CltoC2

alkyl QS At R I8BRese i n PGSR Bfond or s ads K/ealky! Gfup, and
- Xo¢epiotimte d Rydtdgeh GO ARd X, Titprésth é@h@ﬁm’l’%eré represents

m nutes for copper alone as conpare with a lag phase

- anoyygen plomgmdiRd represemth GHRCOOHbM t he experi ment al
deterimation), respectively, when LDL were incubated
wi th conmpound 18, conpound 19, or conpound 22. The | ag
ph@ke was phamead¢ddicall80 nmi carmpesitibas LDL dicksed herein
i ncubated with_conmpound 21. This lag in the formation

ady %ﬂa@%ﬂwgmrﬁ%ﬁe@ argnefa pharwaceticaliyracceptable exclptents or

vetBs] LTS DA e IR, 50 RS ottons o

the likex;, pompetibis thmuﬁbane@ wAd khoﬁlmtmtﬂd?ens‘,medntn the art.
LDL with copper alone, 1.4 nnol/mn/ng of LDL whe
The compesitions, w4 centain ane: opegE egedts osHshitles sedocled in the

aroup Coing J1RSHNE Sl kol Wahflele" EebAFRRES "and tne
like. fo%ge:mpouméhﬂflesatthéﬂ'cém beotise@ dputtab férmulations (liquid andfor
injectable and/or solid) are in particular methylcellulose, hydroxymethylceliulose,
carboxymethylcellulose, polysorbate 80, mannitol, gelatin, lactose, plant oils,
acacia, and the like. The compositions may be formulated as suspensions for
“injection, gels, oils, tablets, suppositories, powders, capsules, gelules, and the like,

possibly by means of pharmaceutical forms or devices ensuring prolonged andfor

delayed release. For this type of formulation, an agent such as cellulose,
_ 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, ti'ansdermal, intra-arterial route, etc. For injections, the compounds

are generally formulated as liquid suspensions, which can be injected through




because too low). Figure 1-6 represents the ”a’é'F@H»HLryzoo?

anount of conjugated dienes forned over tine.

I ncubation of LDL with coppé&8 led to formation of 353

nmol of conjugated dienes per ng of LDL. Incubation

wi th conmpound 21 at 10-4M i nhi bited conjugated diene

formation. Conjugated diene formation was respectively
syriggss o by infugiay gor examplser It igyuadenstood that the injeclionsate and/or

T TN e T P ——
patZntanbe patiiogy] #e omelthdd oxf obnmmrstuiaxronppeter (Cllybncaay, the

A A e B e U o st
preFéfSBl Lirdfr ot n'%‘gbs ke S&“a&ﬁﬁﬁtsﬂtr&fdhba*ﬂh‘éna?%‘u Z{hﬁra%ﬁéjmay be

est conpo a concentration of
gnvere Idagbe or a:ematgdtmirecﬂldrmesﬁ @ day,i antheTbasd agaypﬂhas dMorngayer, the

. utes for copper pne.as co are ala .
inveifiy®, BappstOaa s addiitaus et Paiss Hagk e, Ribspdients or
agef@s.erm nation), respectively, when LDL were incubated

wi th conmpound 25 and conpound 29. Figure 1-8
represents the maxi mum anmount of conjugated di enes

5@3\9 I ncubation of LDL with copper |ed
LEJ?E mat | 9nU%F 393 nnol of conjugated dienes per ny

of LDL. In the presence of corrpound 25 this val ue was
378 nmol  per nlg of LDL. gures 1-9, 1-10, 1-1
Figgreaittlat 18n 18 -t \éa'blﬁt'%ﬁfdﬁl% aﬂh@s@mt. e@nﬁﬂl%@éoqmapound 2,

conii%opuggfl? ( . Fi g&?ggﬁﬁgggﬂoms ?'ﬁde ?Q,JPH)(‘L)f tr[Tm SXidation by

coppeptCi)ent neasuring formation of conjugated dienes
over time. It can be seen that incubation of LDL with
the test conpounds at a concentration of 104M del ayed

Figire -4 SN tﬁb%@uﬁé’bﬁﬂ{é &Rperifiént :?16 h@ﬁfom.o%oof conjugated

m nut es for copper al one as conp are hase
diengs 0@y, tima7 lhean bedsesan matescqbatnom qfﬂé)lex\p&r theetesacompounds

at & EoCRABbh Y 10 8ol FohodiF leiin, Kiftioh “YiP 466 phase
was #%1 hilndite® 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
fime. Incubation of LDL with copper led fo formation of 348 nmol of conjugated




formati on of conjugated dienes is characteristi

ant i oxi dants. Fljgu?e 1-10 shows the rate of die BCFeBJuaWZOOT
formation after different trédtnents. |Incubation of

t he compounds with LDL in the presence of copper

slowed the rate of conjugated diene formation. This

dfe&'.%%err%“r.’?ﬁrq%oﬁ/lﬂﬁﬂomceﬁe%SrfrtrtBLem%@de" Phoioal B toven 84 %
detreasenipe c@fglog@t&ﬂ)cdréﬁe Sfbnﬁhuéﬁ (t%h H-rin br 'rhgf 8B LBL). In the

LDL when L were incubated In res nce
presgige W ccarapamds 3sangnd )7, wonjuggted diﬁﬂe favenatiobLwae respectively

303%&8%%4&@1%&%”% of conpound 35. Figure 1-11
S :

represents anount of conjugated di enes
forrred over tine. Incubation of LDL with copper |ed

qé‘{\mtl on of 298 nnol of conjugated 8 February 2007
F'Qie'ie%l t-5pdro ﬁdf‘(ﬁ'uaJIEL“ oawezaﬁirex!@anwﬂprems afsompsund 18,

corfioff 00 cbpblar 350 EomeSlef P8 U0t Bl Soppor ou
properties of conpound 37, conpound 38 and conpound

. L b 12 sh

Fiofie, F-4 She@eortheh el LLasith i deduiccompaimds at a

corcentratah o mﬂﬂ%lé’&@i‘f céhjﬁﬁatédt dief8 fBF‘még t'ﬁ?é lag phase was

i ncubation of LDL with the™t conpounds
178 piigetes fat coppert alooe 44 mmagm witi Jauggtmmsm erne41 182 and 241

| mrﬁﬁéﬁﬁ?ﬂg@?ctgépggggﬁa]ﬂﬁs%p%rnb e md_gglrie ively, ?\gﬁdli_DL were

incwﬂétechwttﬁ esmpbuam 18) %oﬂiﬁb@!nldn@to?'coﬁ%cﬁiﬁﬂ pat Tﬁ@lag phase was
a_peo vely, V\/nen LDL were i ncubated with conpound
m0597 Mmigutes wher LEnwetm incabated with sompainghdis This lag in

noldfFoctor b RefB! Lo AbBhefL o Bty |,

“the presence of copper slowed the rate of conjugated-
f rate was 1,8 npol/mn/ng of

F'Q&E"ﬁ%c%%@“e%e dign orrnatisomﬁﬁrwff@rerrtoream@nts_é%e rate of
ot oSSR s B CEClBEPOLICE i toppgy o
1 4|nmolfmlelrpgeﬁelr[ab vdfembﬁhoueaneabamd in.thd praser/m:e of ngmpound

f L h
18 %o%%h)gg Qﬁr_ol?l‘ min mg yof LBEU & eEDLr\]rvéreem ﬂt?e?tg Cin the presence of
compounds 22, and not determined for compound 21 at 10™*M (not measurable
because too low), |

Figure 1-6 represents the maximum amount of conjugated dienes formed over
time. Incubation of LDL with copper led to formation of 353 nmol of conjugated
dienes per mg of LDL. Incubation with compound 21 at 10™*M inhibited 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)




Figure 1-14 represents the maxi num anount of
conj ugat ed dienes fornmed over tinme. |ncubati or?FSPrUEBEOOT
with copper led to formati on3@f 372 nnol of conjugated
di enes per ng of LDL, as conpared with 338 nnol per ng
of LDL, 244 nnol per ng of LDL, and 71 nnol per ng of
.LDL in the presence of conpounds 37, 38 and 41,
Figusa et showsythe Tasultseef thraxparimamaneasuring formation of conjugated

Rt A NS o

T T e

at di coreentration dbfare*'M detayaet eshjatarel %&‘ég@ﬁfnhﬁ?ﬂi&ﬂm‘?e lag phase
- -6 Eval uation o

Figures 2-1, 2-2, 2-3, 2-4, 2-5, 2-6
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10 M30.12 30 M 27.27 Cp3 100 M 25.84 10 M3.99 30

Figlite&?1-82 199d, 499 :M:\Rludtibn of the antioxidant properties of compound 31,
compound 33 and compound 35 on LDL oxidation by copper (Cu).

Figure 1-9 shows the results of the experiment measuring formation of conjugated
dienes over time. It can be seen that incubation of LDL with the test compounds
at a concentration of 10“*M delayed conjugated diene formation. The lag phase
was 80 minutes for copper alone as compared with a lag phase of 139, 247 and
149 minutes (from the experimental determination), respectively, when LDL were
_incubated with compound 31, compound 33,'and compound 35. This [ag 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 nmol/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 fo fbrrnatiqn of 298 nmol of conjugated




10 M 36.48 30 M 50.37 Cp7 100 M 37.84 10 MO.
M1.27 Cp8 100 M9.98 10 M2.11 30 M 5. 00 Cpg@%%%&zoor
28.19 Table 2-1 The results3show that conpound 3
produced a maxi mum 27-fold induction at a
concentration of 30 NM conpound 4 had a maxi num

_induction factor of 60 at 100 NM 22 at 30 pMand 4
dieggs per N oldAboas gompased avithe2$ fromal peuog ohlPhdn dhe pfesence

NM Conpound 8 activated the systemw th a
Of%gnx&srrlﬁm ?%‘ducti on factor of 10 at 100 NM Conpound 9

had an induction factor of 28 at 100 NM the highest
._concentration., Figure 2-2: 8 February 2007 33 The
Fighes,| -5?- 13w 111 Evaluativn of the apticxieant rrepp@igs®f compound 37,

corf§SRAY 8 oA oAU B1 o SRSt D

in Table 2-2. 8 February 2007 34 Induction Conmpound
Figli:l%_n i@q ' %H)v?fg e tlpersult:sL Mf 1ih?éo ex})%riMelritS?ne szllginéogorvnation of
conjugated dienes over time. It can be seen that incubation of LDL with the test
* compounds at a concentration of 10M delayed conjugated diene formation. The
lag phase was 120 minutes for copper alone as compared with a lag phase of 196,
284 and 411 minutes (from the experimental determination), respectively, when

- L.DL were incubated with compound 37, compound 38, and compound 41.

Figure 1-13 shows the raté of diene formation after different treatments.
Incubation of the compounds with LDL in the presence of copper slowed the rate
6f conjugated diene formation. This rate was 1.8 nmol/min/mg of LDL with copper
alone, 1.49 nmol/min/mg of LDL when LDL were incubated in the presence of
compounds 37 at 10*M, 0.71 nmol/min/mg of LDL when LDL were incubated in
the presence of compounds 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 fomied over
time. Incubation of LDL with copper led to formation of 372 nmol of conjugated
dienes per mg of LDL, as compared with 338 nmo! 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 PPARa. agonist properties of the

inventive compounds in the PPARo/Gal4 transactivation system.




1 M1.12 10 M8.45 Cpl2 100 M22.54 1 M1.20 %Qr 2007
1.10 Cpl1l3 100 M1.5 1 M1.25 10 M1.36 Cpl4s fd:

1.38 1 M79.76 10 M 85.69 gpl7 100 M 13.80 Table :

2-2 The results show that conpound 11 produced a

maxi mum 10-fol d i nduction at a concentration of 100

NM conpound 12 had a maxi mum i nduction factor of 22

at 100 NM 8 at 30 pMand 1 at 10 pM Conpounds 13

d j N ion. fact o C ri sed between 1.1,
RIIX PR NG (B5Ie it 366 iffershl PhineonGap & egeentiations of 10,
30 Gonipt0M GV &7 12401 a1id 00 1M £S5 24 $iBUrS.t Tha EBUKdTHM expressed as
induction factor of 85 at 10 pMand a m ni num
the H&fﬁ@t"Pana%ﬁ dlunginescerd signehdetative pia eotreatad aelloh after the
different tréatmients.. e highet the_indl ? F?bruaw 2004 @§‘5 the PPA
Ergure tments. r The, ighes theindiction Tagtat te Bre polentdhe PPARw
agdnist astivitpund 19, conpound 20, conpound 21 and
conmpound 22. The val ues of these induction factors are
: given in Table 2- 5 3. Induction- Conpound
FigkRpggniration factor 1 M1.20

- The results show the induction factors for corhpound 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 uyM 30.12
30 uM 27.27
Cp3 100pM | 25.84
10 pM . 399
30 uM 22.15
Cp4 100 pM 61.07
10 M 36.48
30 uM 50.37
Cp7 100 uM 37.84
10 uM 0.62
30 uM 1.27
Cp8 100 UM 92.98
10 uM 211
: 30 uM 5.00
- Cp9 100 pM 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 yM. Compound 7 had a maximum induction factor of
50 at 100 yM. 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 uM, the
highest concentration. '
Figure 2-2 :




10 M15.62 (Cp19 100 M0.07 1 M21.50 10 M 53

Cp20 100 M1.22 1 M0.78 10 M 1.10 Cp21 100 R/légtﬁ U3y 2007

1 M2.40 10 M49.49 (p22 380 M2.73 Table : 2-3 The

results show that conpound 19 produced a maxi mum

15.6-fol d induction at 10 NM conpound 20 had a

maxi mum i nduction factor of 53 at 10 NM Conpound 21
Thermmta gbhowi tha imdw:ttionsfactorqafoirs:empmmde‘éh @ngpaeundl 22, campound

d|f conce tianps st ed, .Conpound
At S A oSRBRAN 1 TRE RS o 1T PREHas fastors are
gwe;?{mSﬂaméz.ge 10 pM concentration. Figure : 2-4 The
results show the induction factors for conpound 23,

compound 24, conmpound 5 25, conmpound 26 and conpound
29. The values of these induction factors are given
in Table 2-4. 8 February 2007 36 |nduction Conpound
Concentration factor 1 M1.55 10 M3.67 (Cp23 100 M
0.12 1 M2.06




10 M 11.62 Cp24 100 M0.00 1 M13.48 10 M 21
Cp25 100 M7.01 1 M1.75 10 M7.85 Cp26 100 89%‘1’“6%2007
1 M28.36 10 M 25.26 Cp293400 MO0.27 Table 2 4
Compound 23 had a nmaxi mum i nduction factor of 3.6 at

10 pM conpound 24 had a maxi mum induction factor of

11 at 10 pM Conpound 25 activated the system wth

i nduction factors conprised between 7 and 21 accordi ng

to the congent+ratioenst-ested: f‘ﬁpr f' gd a
maxi mum i nddctj on factdr. of 7.8 fdr INOHE ‘1'@) M
concentr at | cnm&”ﬂ%rcﬁﬁcﬂﬂwaﬁ‘%um fagton m‘t ors of 28
and 25 at | land 10 pM{ redped i vdly, FPQure|: 2-5 The
results show the i nductlion1@@adMorg fori.88npoynd 31 and
conmpound* 33.| Th€pMal uds diootfiigse |i ndqoifigon flact ors
are given ifl Table 2- 5 I ngugka on { Cormpeand
Concentratidq factor 4G u '15.$45 qokl 100 M
1.21 1 M 22.{05 dpolsz 44 5‘/00 WSJ 10022I54I 62
1M 1.20
10 uM 1.10
Cp13 100 uM 1.5
1M 1.256
10 M 1.36
Cp14 100 uM 1.38
1M 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 pM, compound 12 had a maximum induction féctor of 22 at
100 pM, 8 at 30 pM 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 yM and a
minimum induction factor of 13.8 at the 100 uM concentration.
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The results show that compound 19 produced a maximum 15.6-fold induction at

10 uM, compound 20 had a maximum induction factor of 53 at 10 yM. 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 yM concentration.

Figure : 2—4

- The results show the indubt_ion 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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untreated cells) after the digfferent treatnents. The
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agoni st activity. | The results in the figure show the
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Cp25 100 uM 7.01
1 uM 1.75
10 uM 7.85

Cp26 100 uM 1.08
1 uM 28.36
10uM | 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 pM. Compound 25 activated the system
with induction factors comprised between 7 and 21 according to the
concentrations tested. Compound 26 had a maximum induction factor of 7.8 for
the 10 uM concentration, compound 29 had induction factors of 28 and 25 at 1 and
10 pM, respectively.

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

Induction
CompoundiConcentrationf factor
1 uM 3.77
10 uM 16.562
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 15.5 at the
concentration of 10 uM. The induction factors for compound 33 were 22, 44 and
77 tor the 1, 10 and 100 UM concentrations, respectively.
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These results demonstrate that the inventive compoundé tested exhibit PPARa

ligand activity and therefore enable the transcriptional activation theredf.

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 pM 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 faclor

Cleptr M 15.37




Description of general synthetic nethods of th
invention Synthesis of 1.3-diphenyl prop-2-en- %—Fgﬁnejesjry:zow
x3yy Y2 X4\ /] - Xi xzxs®¥~+\:1 000Xl =

OH, d, Br -SCH3, -0C6H13, -Cr7H15, OC(CH3)2C0O0R6,
SC(CH3) 2CO0R6, X2 = H,

A 2- phenyl - 4- H 1- benzopyran-4-one), OCH3, OH X4 = OH,

d, Br, -SCH3, OC({CH3)2Gmamé, JC(@s8Y2C0OOR6 X3 and X5
= CH3, C(CH3)3, OGH3, Otoo@® CH3) BO@OR6| R6 = CH2CH3,

H GCeneral nethod || Syntihesi s df 1565
1, 3-di phenyl prop-2Z-en- 1-imna% | N agggoc predium: 8
February 2007 40 dps kdiganm (1 eqysqnd] t he al dehyde
(1 eq) were dissolived 1T ejphandl g5 ut] on saturated
wi th gaseous hydrgchl orijgy agi 0. THgggearti on was
stirred at ‘roomt SRET ddﬁﬁ/jf T q](hour: and t he

sol vent was then eFrmmdated by vacuum 5 evaporati on.

1, 3-di phenyl prop- 2-en-1- purified by

chromat ogr aphy on _silicgﬂggéggibneral met hod 2: _
Theyesliesskowithdt SofipBlRd YITORA® a2maRinturiNeguctibrPRiter of 25 at 10

medium : The ketone (1 eq) and the al dehyde

1
MMy eompadrd 34 hed a mgainemc isictien f@@pmofoﬁéﬁf ggé@puﬁM and
co,hégﬁﬁd(bg%f(%og ggig H‘qme m xture was stirred at room
t

nperature for ours. The nediumwas acidified to
pH = 2 with hydrochloric

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 : ‘ . A

Evaluation of the acute and prophyiactic 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 gavége with
compound 15 at 200 mg/kg/day or with compound 42 at 200 mg/kg/day for 14
days hefore 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.




acid. i 1, 3-di phenyl prop-2-en-1-one was obtain
precipitation or solid/liquid extraction aftes%gxaryzom
evaporation of the reaction3®edium It was purified by
silica gel chromatography or by recrystallization.
General nmet hod 3: Synthesis of substituted
3-di phenyl p-2-en-1-ones in the presence of sodium
It C@lﬂ WS@L@@ thasgtﬁl'mr(ept%bmeVQIUBmdhuﬁﬂreaiedxlasmmls avas 50 mm3
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The Feelfs oraseniod dacriourpear aiivae demamstiats he affigaayyof the

corﬁp%rﬂﬁu%@uﬁe{]ﬁrefé&t%' Eorft bt‘.i’ncft?' ué‘aﬂp c;?hﬁg?orl.ﬁ%svgpé active as

was el imnate vacuum vaporat esrdue” was
Propby!ﬂetlcktneatyn@ﬁrm’ldaasgcamrtyeaimentI i ca geI or by

recrystallization. O Al kylation of phenols and

S-al kyl ati on of thiophenols General nethod 4: 8

Fe kIl\tblnal‘ ﬁsé&% arﬁﬂaé@arﬁﬁ%& ofthe @?_'B'hérhgﬁﬂ %@‘Eﬁ@p@%m}fﬁ in the

fo!lqwlm e;xgnm;es oth,cﬁ are given for purposes of illustration and not by way of
limitation.

EXAMPLES

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

Description of general synthetic methods of the invention :

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

X1 = OH, CI, 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)2CO0RS6, SC(CH3)2COORS6
X3 and X5 = CH3, C(CH3)3, OCHS3,

OH, OC(CH3)2COOR6 -

R6 = CH2CH3, H

| General method 1 :

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




Gl=-O0S X2 H OH RE =CHRCH3 x3 0 x H3 OO

x=1\ 1 XSx1 Xz X5 OO0 XL =d, Br -SCH3, B¥cbrtary 2007
- OC6H13, -C7H15 X2 = H, 40

Q( 2- phenyl - 4- H 1- benzopyr an-4-one), OCH3 X3 and X5

=CH3 R6 = CH2CH3, H The phenol (1 eq) was dissolved in
acetonitnle. The hal ogenated derivative (1 to 10 eq)
and potassium carbonate (5 eq) were then added. The

re b | r
2t A 4Tk 33l L€ 3 W, RSB B
soléfion saturated with gadecesst hpdrdchigiesacid eaﬁl@@treaetlm was stlrred at

mo{e}l? génaggtﬁaggeb : 76 haugs @%\@Fo‘g gtaivégt V@]@ﬁ{?ﬁf@exw(éy vacuum
o S R orPRIOrH e, Bififpa | Y ZergrRogiahy on

silica gel.

General method 2 :

- Synthesis of 1,3-diphenylprop-2-en-1-ones in basic medium :

The ketone (1 eq) and the aldehyde (1 eq) were dissolved in a hydroalcoholic
solution of sodium hydroxide (20 eq). The mixture was stired at room
temperature for 18 hours. The medium was acidified to pH = 2 with hydrochloric
acid,

1,3-diphenylprop-2-en-1-one was obtained by precipitation or solid/liquid extraction
- after evaporation of the reaction medium. It was purified by silica gel
chromatography or by recrystallization.

General method 3 :
Synthesis of substituted 1,3-diphenylprop-2-en-1-ones in the presence of sodium
ethylate : |
Sodium (1 eq) was dissolved in absolute ethanol. The ketone (1 ‘eq) and
the aldehyde (1 eq) were added. The reaction mixture was stired 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 ge! or
by recrystallization.

O-Alkylation of phenols and Ssaikylation of thiophenols
General method 4 :




O X3 and X5 =CH3, 8 February 2007 42 X2 = H, . 8 Fepgary 2007
Q( 2- phenyl - 4- H 1- benzopyr an- 4-one), OCH3 Efl v
Br, -SCH3, OC6H13, -C7H15 THHA tertbutylic ester (1 eq)
was di ssolved in dichloronmethane, trifluoroacetic

acid (10 eq) was added, and the m xture was stirred at
roomtenperature for 12 hours. The resulti ng product
was purified by ®hromatography orfssil| gel or by
recrystallizat SyHt hesi s of Q4 erials

used to synthe the iaventiv omgounds : Starting

material 1 :

, % X5 ‘
2' - Hydr oxv- 40I (et hoxvcar bonyl i met hvl net hoxy) acet oahen

one : ~oxR x/ O ~ ()—I O gonpound was

synt hesi zed from 2' ? f@phenone and et hyl
bronoi sobutyrate (1 ed % 0 general nethod 4
described earlier. It vvas pu by chr omat ogr aphy

on silica g (elutjon : cycl %hex ne/ ethyl acetate
9:1). 1 H 2 Sppm : j\ﬁft 2Hz, 3H),
1.67 (s, 6H), , ., 4.24 ( (. 1 Hz
2H), 6.27 (d, J .55 Hz, 1 H), 6.37 (dd, = 2.55
Hz, J =8.72 Hz, PH), 7.62 (d, J =8.72 Ho, 1 H),
12.6 (signal, 1 H). RefeGhe®\$S patent 3,629, 290
(1970), Fisons Pharmaceux2eaH, OBt arting material 2 :
3-chl or oohenvl acet at e R@=0gH2CH33- chi or ophenol was

di ssol ved in dichloronethane. Triethylamne (1 eq) and

X1 =Cl, Br-SCH3, -OC6H13, -C7TH15
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 filtration, the solvent and excess reagent were eliminated by vacuum

evaporation, and the expected product was purified by silica gel chromatography.

Acid hydrol sis of tertbutylic estérs :
General method 5 :

X3 and X5 = CH3,




acetic anhydride (2 eq) were added. The m xtur
stirred at roomtenperature 8 February 2007 4%%3%2007
hours. Sol vent was elim nat4#® by vacuum evaporati on.

The evaporation residue was taken up in

di chl oronet hane, dried on magnesi um sul fate and the

sol vent was elim nated by vacuum evaporati on.

Puri fi cati2om Ha&X(2tphenyhddriitbenzaplarod-arie)j O&Hge!|

(el ution : cyecPdhehirity, esBOH3, QRAHTSE -EFHB)S. 1 H NWR
CDCl 3 Sppm 2.29 (s, 3 H), 6.99-7.33 (m 4 H

St JheitegbuBlie Estdr (3 eq) vasHistSIvad th ditkibromethane, trifluoroacetic
off  al) O 3-chiorophenyl acet at e

g{a;acet oohenone
aC'C{ ) wgsraddad, andihe mixtuiecwas wtimedaatuigom temperature for 12

hou dhﬁﬁb%’t"esﬁﬁlnge@%gHar}\glggﬁ' L}iﬂdﬁeg Hﬁ%&@@étﬁg%ﬁqgﬁlcgrgé or by

recrystafizationir e t hen poured in ice. The agueous phase was
extracted with nmethyl ene chloride which was dried on
magnesi um sul fate then vacuum evapor at ed.

(@l irfkntive

_ Y ;

_r.lmmm__&m (s, 3 H, 6.81 (dd, J = 8.82 Hz, J = 1.47
Hz, 1 H, 6.91 (d, J =1.47 Hz, 1 H), 7.60 (d, 8.82
Hz, 1 H, 12.33 (s, 1 H Reference : Chen et alL, J

Chem Soc, 1958, 146- 14f{artingt mbidriap et erial 4:

4- Et hyl oxycar bon | di met hvl'met hvl oxvbenzai dehyde 0
SIN0oXYGE o ofvidimethvimethoxyjacetophenone :

4- hydréxyabenzaldehyde and ethyl bronoi sobutyrate
according to general nethod 4 described earlier.
Purification was by sililas;gel chromatography (el ution

cycl ohexane/ et hyl~__o O\@‘O‘i

0
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). 1HNMR CDCl; 5ppm : 1.25 (t, J = 7.17 Hz, 3H), 1.67 (s, 6H), 2.56 (s, 3H),
4.24 (q, J = 7.17 Hz, 2H), 6.27 (d, J = 2.55 Hz, 1H), 6.37 (dd, J = 2.55 Hz, J = 8.72
Mz, 1H), 7.62 (d, J = 8.72 Hz, 1H), 12.6 (signal, 1H).

Reference: US patent- 3,629,200 (1970), Fisons Pharmaceutical

Starting material_2 :
3-chlorophenyl acetate

Y

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

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




acetate 9:1). 8 February 2007 44 1 H NMR CDC
. 1.20 (t. J = 6.96 Hz, 3H), 1.67 (s, 6H), 4.2 F?br?’?rngow
6.96 Hz, 2H), 6.89 (d, J43 8.91 Hz, 2H), 7.79 (d, J
8.94 Hz, 2H), 9.87 (S, 1 H. Starting material 5 :

3. 5-di net hyl oxv- 4- et hyl oxvcar bonyl d ,

i met hyl met hyl oxybenzal dehyde 0 o a This conpound
for faBoudint Redvendwas elimiiadedibwe vaglionyevaporation. The evaporation

sl AV BB AN, BETBBRBBACAEputte anc i

solvemti fwamt ietiminated b}’oySI vacaurgel e\%fﬁdi’aﬁdrﬂgr apyificalion | avas by
YCl ohexane/ et h acetate 8:2) NVMR CDCl 3_S. ppm
chromg ogigaphy on sit é@ (elgtion prclghgsar@@/etml.ycetgtegas pg

1 e g b g R gt = 20 0 0

3, 5-di met hyl - 4- et hyI @gﬁmd)myé;qmngt hyl met hyl oxvbenzal
dehyde

brorml sobutyrate accordl ng to general net hod 4
described earlier. Purification was by silica gel

chr omat ogr aphy (el uti onQs Hexane/ et hyl acetate
95:5). 1 HNWMR CDCI3 S pp .37 (t, J =7.14 Hz, 3H),
1.50 (s, 6H), 2.29 (s, 6H)3 30 (q, J = 7.14 Hz,

2H), 7.54 (s, 2H), 9.88 (s, 1 g Starting material 7

3- Et hyl oxvcar bonyl di met hx| et hyl oxybenzal dehyde
3-chlorophenyl acetate (starting material 2) was mixed with aluminium chloride (3

eq). The mixture was heated at 200°C for 1 hour. The reaction medium was
cooled to room terﬁperature then pouréd in ice. The aqueous phase was
- extracted with methylene chloride which was dried on magnesium sulfate then
vacuum evaporated.
Purification was by silica gel chromatography (elution : cyclohexane/ethyl acetate
95:5).

1H NMR CDCl; 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)

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

Starting material 4 :
4-Ethvloxycarbonyldimethyimethyloxybenzaldehyde

F<aal

This compound was syntheSIzed from 4-hydroxyabenzaldehyde and ethyl

bromoisobutyrate according to general method 4 described earlier.
Purification was by silica gel chromatography (elution : cyclohexanelethyl .
acetate 9:1).




8 February 2007 45.0 ?lY ,lon O This conpou S
synt hesi zed from 3- hydr oxybenzal dehyde and eth3:.}1:‘3%\#?}'ary2007
br onoi sobut yrate accordi ng general method 4

described earlier. Purification was by silica ge

chromat ography (elution : cycl ohexane/ethyl acetate

> Yo RGBT W 2 ol o 7 3 0.
1 1 . 8- ol
ot Hfl0 35 0\ 48 B, T8 2 1 . S ),

4- Et hyl oxycar bonvi di met hyl nmet hyl t hi obenzal dehyde 0
4- Met hyl t hi obenzal dehyd e was dj ssolved in

met hyl ene chl ori de and &é&—@gﬁé@ﬂ@hion oled to OC .
Met acly SumperHyRE-etiiios idimetRAntiack/benzalehlde
fractions. The reaction was fo ayer

y
chromat ography. Addi ti onal 4tfet achy or oper benzoi c acid

was possibly added so as to] ob{,aj n total
di sappearance of the star pregduot. The precipitate
was elimnated by filtrati I cilum hydroxide (1.5

eq) was added and the mijxture \‘pas stirred for another
15_min. The solid was & imnated by filtration, the
fi ifhisat e eRMpauURth nawAssi usysiesiced arfidm he FS-dimathgoxy-4-

] | vacuum evapqrat i on.
hydfyBbefiZaliBhyde SR T BTl Bl SR RRBp BereRal method 4
desarithadieardier. t hen heated under reflux for 30 nmin and

ev%r ated to dryness. The residue was taken up in

met HEHGRNION Vs b StiGRe 9bchrorpatogeaphy felutien ; syaiohexane/ethyl
aceig@peryature for 15 mnutes, then the solvents were '

el 1 mated by vacuum evaporation. The oily residue was

1H NMRADCI; 5 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 :
3,5-dimethyi-4-ethyloxycarbonyldimethylmethyloxybenzaldehyde

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

hydroxyabenzaldehyde and ethyt bromoisobutyrate according to general method 4
described earlier. - |

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

1H NMR €DCl; § 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 materiat 7 :

3-Ethvioxycarbonyldimethylmethyloxybenzaldehyde : |




up in a saturated agueous anmmoni um chl ori de solyyt |
then extracted with 8 February 2007 46 net hyl g%b:%@ryzom
chl oride. The organi c phase 48as dried on magnesi um
sul fate and vacuum evaporated. The resulting
4- mer capt obenzal dehyde i nternedi ate was used w t hout
further purification. It was al kylated according to
general nmethod 4 to yield 4-
et hyl oxycar bonyl di et hyl met hy[**higbenzal dehyde.
Purification was by silica ge] chromatography (el ution
. cycl ohexane/ et hyl acet at ¢% 15’\/1 H NVR CDCl 3- 6 ppm
1.22 (t, J = 7.46 Hz, 3H) 60 (s, 6H), 4.15 (q, J
7.46 Hz, 2H), 7.53 (d, [J =8.38 Hz, 2H), 7.88 (d, J
= 8.39 Hz, 2H), 9.99 (s, ® H Reference : Young NR
Gauthier J- Y., Coonbs W (1984). Tetrahedron letters
25(17): 1753-1756. Starting material 9 :
4" -THid Cowpysuid e dinbBicbeiron 9XArGhIRNSARRSYde and ethyl

This conmpound was synthesized from ]
broppoisobyhaaicacsarginaniorgeneral eethad 4 desenibarbeatipr.at e

Pt Bl WS 5, Sled Bel SpondERFARE Sy Seiceraperet

acefateWciohexane/ ethyl acetate 9:1). 1 HNVR CDCI3 5 ppm
o 7 (t, J =564 Hz, 3 1.61 , 6H), 2.50 ,
3%011,"}&1]!‘/&% CRgl yppns, ‘534|-0£|?J H).27 AZ? @"OE?"-G? és, @1'5341%_& {(q.J =
, 18 i J 4 B , . tqrt| t erl
Gk Rl AR R R R (R P CRN
9.93(ss4bl)ved in dichi oronet hane. Triethylamne (1 eq) and

acetic
Starting material 8 :
4-Ethyloxycarbonyldimethylmethyl

thiobenzaldehyde

i

4-Methylthiobenzaldehyde (1 eq) 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.
Calcium hydroxide (1.5 eq) was added and the mixture was stirred for another 15
min. The solid was eliminated by filtration, the filtrate dried on magnesium sulfate
.and the methylene 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




anhydride (2 eq) were added and the m xture Wag gepruary 2007
stirred at roomtenperature for 5 hours. The solven At
was elimnated by vacuum evdporation. The evaporation

8 February 2007 47 residue was taken up in

di chl oronet hane then dried on magnesi um sul fate. The

sol vent was el i m nated by vacuum evaporati on.

methifleng; ehlerida. wlbengroanic phase|was driegk 6grmpagegivnysulfate and

e/ethyl acetate 95:5). 1 HNWR CDCI 3 S
vacuuﬁyé:\}:g%%i%? 7.0-7.4 (m 4H) Starting nmateri al

11 TheZ re‘suitlng}] oxsrﬂé{‘cabtdbmﬂa&mt’leehﬂeﬂﬂ?di&g Whd used (;Nithout
enyl acetate (starting materia s, i xed,
fur“m Hu,gp Of: uth WREA! mé cefa%m%fa qem@réh &@ﬂ'}ac@ o vield 4-
ethylSic@fbdHy I&ﬁ%{dﬂ{etﬂgflﬁﬁ’éﬁenﬁ@e yeet i on medi um was

cool ed to room ature poured in ice. The
aq Lﬁ’wlﬁsammmw\/bg snhna get chbmatdgraphyyéletien ¢ ldyolohdzane/ethyl
aceg{j ? was dried on magnesium sul fate. Purification was
rca gel chromatography (elution :

1H RKR @b@t(g@ﬁéxﬁt -ty b2 6996-% ¥4 PB; §H) 216U (ywaas:gaql % (? PRP.46 Hz,

2H),|—y 537(d5€l 838 HZ -ZHS) 3. 8&(d ]J =H)3 3S1H232Ho§} 99 ($))1H)
- Starting material 12 :
4' - Et hyl oxvcar bonyl di et hvl net hyl t hi oacet ophenone 0

Refédeﬁy:e Ovoung MR hBautHieagey onbssaps wasmdaajsorétﬁahédﬁon Letters
I'ene chloride and the solution cooled to

25(1|\79t &%ﬁl‘ﬂ?@ﬁerbenzm c acid (1.5 eq) was added |n small
fractions. The reacti d by thin-I|ayer
chr omat ogr aphy. Addi St Smfa%rla?vﬁ'

4'-Ethyloxycarbonyldimethylmethyloxyacetophenone :

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

/\OLﬁ@Y

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

1H NMR CDCl; § ppm : 1.17 (t, J = 5.64 Hz, 3H), 1.61 (s, 6H), 2.50 (s, 3H), 4.18
- (0, 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-bromophenvi acetate

pent

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




nmet achl or oper benzoi ¢ acid was possi bly added s

obtain total disappearance of the starting prgéﬁéP%QZMW

The precipitate was elimnatddd by filtration. 8

February 2007 48 Cal ci um hydroxide (1.5 eq) was added

and the m xture was stirred for another 15 mn. The

solid was elimnated by filtration, the filtrate dried
resighe v takemnyir in tdichloromedhame then diied o awooesivm suiate. The

[yt ration. The evaporation
So;@éﬁ@gﬁeélﬁggg{egﬁbéay%%w%S{%§¥$agﬁ§hhydri de, then heated
undrerrificatidh wad by siitargel ehebrasgedsiye (elttionlr YReldhexane/ethyl
e was taken up in nethanol/triethylam ne

ge r(_e%i du
acelgle oiUn, stirred at room tenperature for 15 ninutes,

th : C‘ﬁﬂ:v r Ik N vVaguum
evgglorﬁmon. I?ﬁgipg?r\?:ﬁ)eg guﬂg a/abg?t‘lgﬁ"én up in a
sat urat ed aqueous anmoni um chl ori de sol ution then

extracted with net hél ene chl orjde. The organic phase
was dried on magnesi = vacuum

evaporated. Theat. L2945 LEGR aR&LePhenone
i nternedi at e \Aﬂ%{‘#@u@"@n‘r‘hﬂ?ﬂm rification.

It was al kyl ated according to general nethod 4 to
yield 4-

et hyl oxycar bonyl di net hyﬁr PRi oacet ophenone.
Purification was by silic romat ogr aphy (el ution

. cycl ohexane/ ethyl acetate 9f{1). Reference : Young
NR, Gauthier J Y., Coonbs w (1984). Tetrahedron

s npf ety Al <l Wt 1) DA B8 e g e
eq). (and the mixtuR2was, heitdd af 200°Cdior 4 Fodr. 40hélreadtidn méditin was
Synt hesi s of internediate

yo.J = 8.40 Hz, 2 Ol
000'%8%6999 3%@@eraiug%)yﬁhﬂesp%rqdhm if9entlinfe aQUBAPS UPRASE Was
exry L8R BRI it 1AL GHLCERREING st

Purification was by silica gel chromatography {elution : cyclohexane/ethyl
acetate 95:5).
1H NMR CDCl; & 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’-Ethyloxycarbonyldimethylmethylthioacetophenone

| AO%SOY

- 4-methylthioacetophenone was dissolved in methylene chioride and the
solution cooled to 0°C. Metachloroperbenzoic acid (1.5 eq) was added in small
fractions. The reaction was followed by thin-layer chromatography. Additional
metachloroperbenzoic acid was possibly added so as to obtain total
disappearance of the starting product. The precipitate was eliminated by filtration.




0 8 February 2007 49 This conpound was synt hegi

from 4-chl or oacet ophenone and 3, 5- §Fé§rgary2007

di met hyl - 4- hydr oxybenzal deh#fle accordi ng to general

met hod 1 described earlier. Purification was by

chr omat ography on silica gel (elution :

cycl ohexane/ et hyl acetate 95:5). i 1 HNWR CDCI3 S ppm
Calcium Bydroxidedihy5 en) w@as(addeziand thesmixture was stisrezbforanother 15

min ) 'LBJ s@?dg\fag gluﬂynaéglglg%ﬁﬁl‘?tlg@_‘pe ﬂltﬁtp(cfrﬁeé:ﬂ?gpiggr%esmm sulfate

anddﬂmpneﬂlgﬂeae chidridemwiab thém elmireited by vacuum evaporatlon
ép 5- di met hvl - 4- hydr oxvphenvl | -1 -one
TheRvibaraiiph. Tesidve, wag dakonip finaceimanbsriida, tesmheated under

ﬂtﬁ‘x e B0y a
e di net tr?)t}l Hu*ﬂ éigjr:oxyEgﬁdggﬁ@?ghgﬁlg%ggco}rglen'g.gest'%u%ewas t?ken up in
methsnal&dethyMInm s atiar rétined aleunﬁ ltempemtunmﬁorbw minutes, then

R TR e ——
up ih %?daNra@d) aq%e'é‘ﬂls( SmrAbhiuny cRforide: sdiufioR: fteri%extdded with

metbxlegﬂ)chfow( d, Ther orgasic Iphase. was diried on7imagnesiug s0ifate then

H) 8.92 (s, 1 H) Internedi ate conpound 3:
Vac'i%a e7Vgtsﬁéax?/phenyl I

- 3Th8. festitingt Mymefedntdacetophbrone lintaredfatenwhs- @ed Cilithout
further purification. It was alkylated according to general method 4 to yield 4-
ethyloxycarbonyldimethylmethyithioacetophenone.

Purification was by silica gel chromatography (elution : cyclohexanefethyi acetate

9:1). _
Reference : Young NR, Gauthier J Y., Coombs w (1984). Tetrahedron

Letters 25(17): 1753-1756.

TH NMR CDCl; 6 ppm : 1.21 (t, J = 7.32 Hz, 3H), 1.51 (s, 6H), 2.59 (s, 3H), 4.12(q,

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

Synthesis of intermediate compounds used to synthesize the inventive
compounds:

Intermediate compound 1 :

1-f4-chlorophenyl
-3-[3,5-dimethyl-4-hydroxyphenvllprop-2-en-1-one




8 February 2007 50 This conpound was synt hesi %%@brﬁér‘?ﬁbor
2' - met hoxyacet ophenone and

di met hyl - 4- hydr oxybenzal deh)ﬂ@e according to general

met hod 1 described earlier. Purification was by

chromat ography on silica gel (elution :

cyctﬁ%eéglgﬁyg}@y gcgyn"%@ lzeti)fg%m( 2— %oac?%;%ep%gg and 3,5-

dlﬂ(Gilnyl 43h9'droivﬁé’nz(a1dehbdé adeobdihg to beh’brai%étﬂoﬂq ddsdrbed eatlier.

I nt er redi at e conpound

6 :
Wf‘@?}lpaxym\uby - chromatography on silica gel (elution:
cc'ldﬂ'é |l prop-2-en-1-one /~ on Rio ~
Y xa%#‘?@%%é%s synt hesi zed from '

1HNMB>QID61@»&1ppﬁD‘pm60Q966H)WCY 32 Bs, 2H), 7.34 (d, J 15.25 Hz 1H), 7.47
@, ﬂenﬁt hyl - 4- hydr.oxybenzal dehyde accor di ng gener al
5

Bz, kb 11 ke o 1528, Ha‘h‘ld'i)eip&%((bdl %&ﬁﬁ)t‘ﬁdﬂvl/hs
precipitated in thﬁutgﬁ'ﬁ%.du C(Sﬁ'ﬁbﬂﬁgl 2! dried then used

wi t hout further purtfrcatron 1 ow ng
reaction. 1 H NMR -n hiopk f{m 3H), 1.28-1.43
(m 6H), .

6.42 Hz, ey RYL : me

7.57 (d, J =15.24HZ,1H) 772(d J=1524Hz 1
H, 8.12 (d, J = 8.43 Hz, 2H), 8.89 (s, 1 H

I ntermedi ate conpound 5 : 1-12-hydroxy-4-chl orophenvl |
-3-f 3.5-di.nethyl | -4-hydr oxyph
off a off 0 8 FebrLjJ_ary 2007

This compound was synthesized from 4’-methyithioacetophenone and 3,5-
dimethyl-4-hydroxybenzaldehyde according to general method 1 described eariier.
Purification was by chromatography on silica gel (elution :
cyclohexane/ethyi acetate 8:2). |
1H NMR DMSO 6 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-methoxyphenyl

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




51 This conpound was synt hesi zed from

4' -chl oro-2' - hydr oxyacet ophenone (starting mafd&ePypy 2007
3) and 3, 5- d| met hyl - 4- hydr ox8fbenzal dehyde according to
general nethod 1 described earlier. Purification was

by chromat ography on silica gel (toluene : 10). 1H NWR

?NB@“Ea&'HPQU“@S% ﬁé’mlfswé '%0'@02 (meth;xggq%gnhw%nq and 3,5-
dm*r@ttgl&l—&ﬁdlﬁtﬂybénz%l@eﬂ%e éccgpngma 189eheral mdthod 43d&&ribkd: eartier.

I ntermedi ate co

2- (Burficationt hyyas- msdroalmpumtpgqaphychmo sllidal - bgelz offglution :
Thi s conmpound was synthe3|zed
cy({flrom i‘gf@“ﬂgg%&/ hl or ophenyl ] -3-[ 3, 5-

1HCNW | !
s ST UG8 1225 g7 AN

(ﬂﬁd’(ﬁ)@ SHehib), cﬁohé(ﬁl 1HB-1RRGB(di1hYt hy| - 4- hydr oxy
phenyl]prop 2-en-1- one was dissolved in
di met hyl sul f oxi de, an iodine crystal was added, and

the mxture was kagbrHediate 68hbbund@: 10 mn. The
reacti on nedi umwas brought to room tenperature,
hydr ol yzed. The pre&ﬂﬁ%&&’ﬂ@ﬁﬂﬂ]ed, rinsed with
sodi um t hi I ' el , .
Purifi cat |% b-cﬁﬁ'u%ttﬁfgﬂi\{} “ﬁ%%%%l ori de
and precipitation by addi tion of heptane. 1 H NWR
DMSO Sppm : 2.25 (s, 6H), 6.87 (s, 1 H, 7.51 (d, J =

.8.55 Hz, 1 H, 7.73 (s, 2H), 7.98 ( Ref erence :
Doshi AG S. P., Ghiya BJ (1986). dian-d Chem Sect B
ound 7:

25 759. Inter late_cqp
1- f 2- met hvl oxv- 4~ChI6r ophe @

—

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,
dned 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)

Intermediate compound 5 :

1-{2-hydroxy-4-chlorophenyl]
-3-[3.5-dimethyl-4-hydroxyphenyllprop-2-en-1-one




3-f3, 5-di net hyl - 4- hydroxyd|nethvlnethyloxyphen I pr
2-en-1 -one 8 February 2007 _ 52 OH a o | ér%@-ggzmn
conmpound was synt hesi zed fr

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

3 5-di met hyl - 4- hydr oxybenzal dehyde according to

by 1118 csaTROAT et S5 BiesEec Bpm &-ghloghr2-hydroxyacsiophenone
(stamng aieteraled )iy, Sﬂﬁbﬂﬁﬁ-@ﬁ%&@kybﬁiaft!@ﬁy@y%c@rcgﬁﬂ‘m general

90 3 23
me%@dé Sﬁﬁcﬂb;)dﬁaﬂ@r 2(98(5 H)J = 1.80 Hz, 7. 3% (d, J

T yuriceion bty dibGarsbll onisifih ée?lam TSl
5 diHrwammsm/@ppmmml(]spsﬂp 21% brone 5538, BN, P72(d, J =

1!—' was synt hesi zed f
15. Zb Qt(gpﬁe-n}ﬁ,@ HezadH, .25 (d J—90Hz 1H), 9.09 (s, 1H), 13.04

(s, ﬁq{mt hyl - 4- hydr oxybenzal dehyde accordi ng to general
hod | described earlier. Purification was by
chr omat ogr aphy on si Ilhwatéequndﬁ
cyclo el.et hyl ace ate 85 ﬁ:i N DI\/BO 6 ppm:
2,30 (=5 IMeH chlom\~4l- 1 Q -one
(d, J = 15.27 Hz, 1 H), 7. 90 (d, J,= 8.70 Hz, 2H),
9.82 (s, 1 H) Internedi ate conpound 9qy
144- heptyl phenyl |
3-L3. 5-di net hyl - 4- hydre

gn- 2-en-1 -one

This compbund waé'synthesized from 1-[2-hydroxy-4-chlorophenyl]-3-[3,5-
| dimethyl-4-hydroxyphenyl]prop-z-en—1 -one (intermediate compound 5) according
- to the following method :

1-[2-hyd roxy-4-chlorophenyl}-3-[3,5-dimethyl-4-hydroxyphenyljprop-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 dhloride and preéipitation by
- addition of heptane.

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

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-dimethxl-4~hydro;ydimethylmethxloggp_henyl lprop-2-en-1-one :




8 February 2007 53 OH 0 This conpound was 8 February 2007
synt hesi zed from 4' - heptyl acet ophenone and 3, 5-
di et hyl - 4- hydr oxybenzal dehy®® according to genera
met hod | described earlier. Purification was by
chromat ogr aphy on silica gel (elution: 5
cycl ohexane/ et hyl acetate 85:15). 1 H NVR DVMSO S ppm :
0.84 (m 3H), 1.25 (m 8H), 1.60(|(m ZFD 2.21 (s,
6H), 2.65 (t, J = 7.50 Hz, %FD 3M(d, J = 8.02 Hz,
2H), 7.48 (s, 2H), 760 _(d, oJ .48 Hz, 1H), 7.71
(d, J =15.48 Hz, 1H), §. O3 .02 Hz, 2H), 8.92
(s, 1H) D Synthesis o ventive conpounds

- Compound 1: 5
1- F2- hvdr oxv- 4- ethoxvcarbonQIdlnethvlnethyloxvphenylI

- 3- Tﬁs%&hb@ﬂﬁ@ Uirad inih\é? Z%Vﬁ%ﬁil‘_\é:‘ lgﬂfggc%gﬁfegw%rgggtophenone

. oH J~
a"‘iy@t%ﬁﬂ@@ﬂ‘ﬂrhﬁﬂwmmldebyde according fo general method 1

dedchib onyl di et hyl nmet hoxy) acet ophenone (starting
mat E?T@%ﬁ(‘%} and 3,5- ditertbutyl-4-hydroxybenzal dehyde

ac durrificagiono mrdb ”Eél’ir@ﬂ‘ldtogmﬂ(' begh edfidd ergel (elution :

| fic chr omat ogr on silica

O¥G eﬂf?l"ﬁ%thﬁn W?‘I‘ i%xbﬁ?e/ ethyl acetate 9:1). 1 H NVR
‘HWWS%W%P"" &gt by 6503 80'Gs, I, il 1) P gy u = 155

Hz, (1eH) 7.29 (s, 6] 33.461Hz) 1H),7.88 (dizd =l1d5.HA 49, (904 () 2R), 7.48 (q,
=% JERLUSHY 2007

Intermediate compound 8 :
1-[4-bromonhenvl]—3-r3.5-dimethvl-4—hvdroxv0henvllprop-z-en~1-one :

| This compound was synthesized from 4'-bromoacetophenone ahd 3,5-
dimethyl-4-hydroxybenzaldehyde according to general method 1 described earlier.
Purification was - by chromatography on silica gel (elution :
cyclohexane/ethyl acetate 85:15).
1TH NMR DMSO 6 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)

Intermediate compound 9 :
1-[4-heptyiphenyl

»3-[3.5-dLmeth_vl~4—hvdroxvphenvlIgrog~2-en-1 -one :




4 8.8 H, J=2.37 H, 1 H, 7.41 (d, J = 15
H, 7.5 (s, 2H), 7.83 (d, J = 8.8 Hz, 1 m,gﬁ%@gﬁm

15.39 Hz, 1 H), 13.5 (s, 19%) Conpound 2:
[ 2- hydr oxv- 4- car boxvdi et hvl net hyi oxvphenyl| -3-f3
di t ert but vl - 4- hvdr oxvphenvl | prop-2-en-1-one OH HO-O

5
1
1
5
[/ OH\ | This conpound was synthesized from

1-[ 2- hydr oxy-4- et hoxycarbonyid
i met hyl met hyl oxyphenyl ]-3-[3,5-diter
2-

-4- hyd

according to

the foll owi ng nethod™ st fis di's ol ved in

et hanol , an aqueous 1N sodi solution (5

eq) was added, and the m xture wids kept under refl ux

for 10 hours. The medi um was acPdified by addition of

12 Tﬂﬂ%y@bﬁiﬂ%itﬂﬁ' Wa%%?nﬁ@@&eﬁxfrgﬁ{:t@ﬂeﬁ Iéc!ét@:ﬁﬂ@ﬂone and 3,5-
acetate. The organic phase was dried magnes

d"‘%‘éﬁhf/'a%-élyﬂﬁawbeﬂaaidehyda/apmrdh@do ganeiralimethodn descrunpd earlier.

RR18, Licrgsph
o1 o Pffiadefl, b  LBY oL RBrOMARrior git et Pl 981 (elution :
cyc:linirhéﬁ&r{é!ét}lylaice*tlaltl&l\ajis.@@ﬁ|3 6 ppm: 1.49 (s, 18H), 1.73
6.44 (d, J = 15.5. Hz, 1 H),

(s, 5.62 és, 1 H),
7. olH(MMRzHMS Sppirt:,0.84 14w, 3H)81.25(m,)8H),51.60 iin, 2H), 2.21 (s,

oHfl 68180 £ 1P bl of P31 r=oo B8 7.48 4, 28, 7.60 (a, o =

15. 482-lzhvld-l)oXN71’r§dhl ergMe R HH), 8.05 (d, J 802 Hz, 2H) 892 (s 1H)
- 3-r4- car boxydi net hyl net hyI oxvphenw prop- 2-en- 1" -

0O OOH a OHO
Synthesis of the inventive compounds :

Compound 1:
1-[2-hydroxy-4-ethoxycarbonyldimethylmethyloxyphenyl
=3-[3.5-ditertbutyl-4-hydroxyphenyl]prop-2-en-1-one

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

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

1H NMR CDCl3 & 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,_‘IH), 6.33(d, J=2.37Hz, 1H),6.42(dd, d =




8 February 2007 55.This conpound was synthesized fro

2' - hydr oxy- 4' - chl or oacet ophenone and 8Fcoruery 2bo7
4- et hyl oxycar bonyl di et hyl n®fhyl oxybenzal dehyde
(starting material 9) according to general nethod 2
described earlier. Purification was by chromat ography

8.8 9 = 297 Rfim b4 Bbrd = WAL PG 710 6, 8P 40y = 88
Hz,akgﬁ.lS&(J?:!ﬂs.ab A5 {[y.13)5 (5 1&854 Hz, 1.83Hz, 1 H),
S 7.09 (d,J =1.2 Hz, 1T H, 7.90-7.80 (m 4H), 8.25 (m
8.52 Hz, 1 H), 12.84 (Gompond23.26 (s, 1 H) M
. : nnpound 4

N e 142-hvdroxvphenvl |
Ry afvoxXydimethyime QXyphen -one

560 OS5 Uit b oMV pRSAYIIBR6 3200/ 105he ;

2' - hydr oxyacet ophenone an - B B

et hyl oxycar bonyl di net hyl nmet hyl oxybefizal dehyde
(starting material 4) according to| ggperal nethod 2
described earlier. QPurification y
on silica gel (e i : aiHohex g
9:1). 1 HNWR Sipp ,
7.01 (m 2H), 7.57 (t, . J =15.5 Hz, 1

H, 7.87 (d, 2H), 7.93 (d, Jg 15.5 Hz, 1 H), 8.26 (d,
1H, 12.69 (s, 1 H M5 (ES-M5) : 325.1 (M1)

Cotpsund eompowtitdhvdrwas phemsyhthesized from 1-[2-hydroxy-4-

ethodo ARy B NP Ras YD 5.5 erb ULy By phefyilbrop-
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 ,thén extracted
with ethyl acetate. The organic phase was dried on magnesium sulfate then
~ vacuum evaporated. '

hyl acetate
6.88 (d, 2H),

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

1H NMR CDCl3 6 ppm : fl.49 (s, 18H),1.73 (s, 6H), 5.62 (s, 1H), 6.44(d, J =
16.5 Hz, 1H), 7.01 (m, 2H), 7.57 (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 :

1-[2-hydroxy-4-chlorophenyl}

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




56 OH OH O This conpound was synthesi zed fromgreprary 2007
2' - hydr oxyacet ophenone and 3, 5-

di net hyl oxy- 4- et hyl oxycar borb8 di net hyl net hyl oxybenzal d
ehyde (starting material 5) according to general

met hod 2 described earlier. Purification was by

chromat ogr aphy  on silica gel (elution :

oy ol BRCSOIEP WAt Was syhihasized, from 3+hwkoniistiopagstophenone
o PGy g ychn/adiyid, Q) o o
accpsdipg it gebeyal nBethod (Xdeskribeticedilietiz, 1 H), 8.31 (d, J

(:Eé?%c'élﬁbgés%s( %qu’ 6&%@%{%&@&% 6%n( > sil}cal_b éveﬁ (elution :
cyclohlekahe i \acdtBlgy ppheny! |

- 3-r 3. 5-di net hoxv- 4-"car boxvdi net hvl net hvl oxvphenvl | pro
p- ZLENMRJINMSO &ippra : b(sTHGH), 6@Welrld=\8a54 Hz, 2H), 7.05 (dd, J

= ST e b 200 2 BzaTibh By, AP0 s.25 (m, 6.52
Hz.ethy hesace Apny4si ’hyll.“'ret hyl oxybenzal dehyde

(starting materi al P?L according to general nethod 2
deé‘dSi(ﬁ%—f\@%}W@-O( f)fication was by chronmatography

on silica gel (elutionpga m | ohexane/ et hyl acetate

9:1). 1H NWR DMSO 6 ppngg—M . * 6H), 3.80 (s, 6H),
7.08 (dd, J = 1.77 Haf2-Hydroxyphényd, J = 1.77 Hz, 1

H, 7.24 (s, 2 _7.7‘9[‘(%‘1&[?‘%9, = 15. 4 Hz, 12), 7.93 (d,
J = - me oxyphenyllprop-2-en-1-ane 36
(s, 1 H, 12.69 (s, 1 H) NB(ES—N%S)/{ 419.0 (M1)

S

o

OH

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

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

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

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

Compound 5:
1-[2-hydroxyphenyl]

-3-|3,5-dimethoxy-4-carboxxdimethylmethxloxmhenyllQ_ rop-2-en-1-one :




8 February 2007 57 Conpound 7: 8 February 2007
1-f 2- hvdroxv-4-chl orophenyl ]-3-[3

5- di net hyl - 4- car boxvdi net hvl56

met hvl oxyphenvl ] prop-2-en-1-one o CH g OH O This
conmpound was synt hesi zed from

2' - hydroxy-4'-chl oroacet ophenone (starting materi al

3) and 3, 5-di net hyl - 4- - 0

et hyl oxycar bonyl di net hyl met hyll oxgBenzai dehyde

(starting material 6) accorffing to[ g&#heral method 2
descri bed earlier. A9 g by chromat ogr aphy

on silica gel (elut : ?gane/ et hyl acetate

9:1). 1 H NVR DMSO Sppwyr: 1.39 (s, 6H), 2.22 (s, 6H),
7.07 (m'1 H, 7.12 (d, oJ= 2.07 Hz, 1 H, 7.61 (s,

2H)_. 7.74 (d, J=15.5 Hz, 1 H), 7.87 (d, J = 15.5 Hz,

1 Hhisgcomgpowrd wassynthesized( Fom ZHhydexyastaphenone and 3,5-

iy s TRa LB ety s nomvberAtlve (siertigogmaterial
5) aticording td gehgrit onathbe ydésuribedegfied. -one OH O OH | Br
O This. c nRound was, synt hesi zed from .
o Tlﬂﬁﬁcgﬁg 4' _\r@shwby chromatography on silica gel (elution:
Phexahe ' .4yet hyl oxyacet ophenone (starting
cycrmt eri aﬁ*lgﬁtggfiﬁdi br onp- 4- hydr oxybenzal dehyde

acckél I3 DISER Beppmh : rteds (x| 6H)] €580 (He8H ) Z100-BI03 (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)

Compound 6 ;
1-[2-hydroxy-4-chlorophenyl]
=3-[3,5-dimethoxy-4-carboxydimethylmethyloxyphenyllprop-2-en-1-one :

_ This compound was synthesized from 2-hydroxy-4'-chloroacetophenone
(starting material 3) and 3,5-dimethyloxy-4-
ethyloxycarbonyldimethylmethyloxybenzaldehyde (starting material 5) according to
general method 2 described earlier.
Purification  was' by chromatography on silica gel (elution:
cyclohexane/ethyl acetate 9:1),
1H NMR DMSO & ppm : 1.34 (s, 6H), 3.80 (s, 6H), 7.08 (dd, J = 1.77 Hz,
- 1H), 712 (d, § = 1.77 Hz,1H), 7.24 (s, 2H), 7.79 (d, J = 15.4 Hz, 1H), 793 (d, J =
15.4 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) o




Purification was by chromatography on silica 9@lreprary 2007
(elution cyclohexane/ethyl acetate 9:1). 8 February
2007 58 1 H NVR CDCI 3 8 ppm®7 1:60 (s, 6H), 6.24 (d,

J =2.47 Hz, 1 H), 6.43 (dd, J = 2.47Hz, J = 8.52 Hz,
1H), 7.70 (d, J = 15.5 Hz, 1H), 7.96 (d, J = 15.5 Hz,
1H), 8.22 (s, 2H), 8.34 (d, J =9.16 Hz, 1 H), 13.34
(s, 1 H M (ES-M5) : 498.6 (M1) Conpound 9:

-+ 1-12- hydr oxyphenyi | Compound 7
- 3 13- car bOXVdI met hV| met ﬁ'v'TEYV'p‘ﬂ'érTVo || prop-2-en-1 -one:
iy drO X4~ aphem ...as:.v -decdrboxydimethyl

2 hydroxyacet
et hyl oxycar bon e oy

(starting materi al 7) accordln to neral met hod 2
described earlier. Purificatiag chr omat ogr aphy

on silica gel (elution : cy exa el E‘Ehyl acet at e

9:1). 1 H NVR DVBG~8_ppmoH 1{6-(s,' 6H), 6.91 (dd, J =
8.01 Hz, J = 2.47 1H) | 703699(m 2H)

7.41-7.36 (m 2H), 776 2 (m 2H), 7.77 (d, J =
155Hz 1H) 8.00(d,o]:15.5Hz,1H) 8.31 (dd,

J 63 Hz, J = 1.85 Hz, 1 H), 12.47 (s, 1H), 13.17

(s Tf!ﬂ) cwsp@md NS syptisizad Ioormozrﬂwmma-chloroacetophenone

hvdr oxv- boxvdi met.hivi net hvl oxvphenvl |
S
(ta%ni% hydrova?} @%II prop- 2- - 1-one H? and’ 3,5-dimethyl-4-

ethyloxycarbonyldimethylmethyloxybenzaldehyde (starting materiai 6) according to
general method 2 described earlier.

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

TH NMR DMSO 8 ppm : 1.39 (s, 6H), 2.22 (s, 6H), 7.07 (m, ‘_IH), 7.12(d, J=
207 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)

MS (ES-MS) : 387.1 (M-1)

Compound 8 :
1-[2-hydroxy-4-carboxydimethylmethyloxyphenyl]-3-[3.5-dibromo-4-
hydroxyphenyllprop-2-en-1-one : |

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.

Purification was by chromatography on silica ~gel (elution : |
cyclohexane/_ethyl acetate 9:1). -




HO' OOH 1 0 8 February 2007 59 This conpound

synt hesi zed from 2' - hydr oxy-4' - et hyl oxycar bonyIS%EwaryzOOT
di-met hyl met hyl oxyacet ophenorr‘éa (starting material 1)

and 3- hydroxybenzal dehyde according to general nethod

2 described earlier. Purification was by

h il i :

NGB 5B Sl 30,4504 L1 7. i 0.0 0.1
2.4Y . . J =12. .43

I Sz, fHET 1001 = 18Me ) 76 (@ F 2468 iz 1), 8.22
(s, 2. &P (d7J 79.16 Ha 1), 13.3dAs(aH)) = 15.5 Hz, 1 H),

] ,. - . Hz, 1 , 13.21 , 1 , 13.39
MSYES M) 88 D 501 (ML) Compound 11 s

1- 12- hydr oxyphenyl |

- 3-r3. 5-di net hvl - 4- car boxvdi net hvl net hvl oxvphenvl |
prop-2-en-1-one 0 OH cempoundBsund was synt hesi zed

from 2' - hydr oxyacet oghen )
di met hyl - 4- et hyl o§ycm@§}mm hyl oxybenzai dehy

de (st=3el3: Drope2Rénl1-8RE hod

SHBrcarhox v
2 described earlier. Purification was by
chromat ography on silica gel (elption :

cycl ohexanef et hyl acetate 9:1) g wed by preparative
HPLC (reverse phase RP1 8, Ligroggher 12 pm elution
. water - nmethanol - trifluor ptic acid 22:78:0.1).
I H NVR DMSO S ppm : S &H) 2.31 (s, 6H), 6.96
(t, J=8.17 Hz, 1H), J=8.72 Hz, 1H), 7.35
(s, 2H), 7.49 (t, J= 1H), 7.58 (d, J= 15.8

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

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

Compound 10 :
1-[2-hydroxy-4-carboxydimethylmethyloxyphen

=3-[3-hydroxyphenvllprop-2-en-1-one :




1 H, 12.87 (s, | I\/B( S-I\/S) 353. 1 (Ml) Oonpoun
12: 1-12-hvdroxv-4-ca rboxwﬁgﬁet th nmet hvl oxyphenvl |
- 3-14- nethylthlophenV|Iprop 2-en-1 -one 8 February
2007 60 5\ Jro~1' T~ 0/ O—I\ O Thi s conpound

sasTiYLBERCERE el %yvfﬂ%?ﬁ&? 1748 o 25PMERRNA -ethyloxycarbony!
dnm(eﬂmnetm@mto;ﬂienbhea(@thrﬁn%maétbbiélt &Q&@Wﬁ?‘@@ﬂéﬁzaldehyde

to general nethod descri bed earl’

accp ?Q?%Qgi‘%@'\mhﬁﬁm swledgatligry on SI |1I) c? Iglel
I h at e ol | ong
(fé:g}grﬁgtg |I?/%, Iié@éo(r QES@BE@%@&B P 80N csf“b(g‘bh ?glutlon
cyc xalne!eﬂmhacemste@ﬂ) met hanol - trlfl uoroacetl c aC| d
NVR DMSO S p 0 (s, 6H), 2.54
(s @Nm* g)@%-}Qé ppm . 6%(S4§H)d§ 253&1 J2= 24Tz, 1H})6.43 (dd, J

=247 g Y g o] b ool Yl g oz s

- 1@52& (1), 8.27 @, U +15. SlHkD‘lH)I,3i332r1 (s.1H), HB. 38 s EBHMD)

373’#?%@%&%@%@% | - 3- 84 car boxvdi net hvl met hyl oxvp

henvil prop-2-en-1-one : OOH HO/ OH\ O

Compound 11 :
~ 12-hydroxyphenyl
=3-13.5-dimethyl-4-carboxydimethylmethyloxyphenyl]prop-2-en-1-one :

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 silica gel (elution :
cyclohexane/ethyl acetate 9:1) followed by preparative HPLC (reverse phase
RP18, Licrospher 12 pm, elution : water - methanol — triflucroacetic 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, 1 H), 12.87 (s, 1H)

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

Compound 12 :

1-[2-hydroxy-4-carboxydimethyimethyloxyphenyi]
-3-[mmethylthioghenﬂ]grog-z-en-1 -one :




Thi s conpound was synthesized from 8 February 2007
2', 4" -di hydroxyacet ophenone and 4-

et hoxycar bonyl di net hyl net hyl@Xxybenzal dehyde (starting
material 4) according to general nethod 2 descri bed
earlier. Purification was by chromatography on silica

gel (elution : cycl ohexane/ethyl acetate 9:1)

foll owed by preparapi ve HPLC (reverse-phase RP18,

Li crospher 12 pm g%t/loon wat %;, j hanol -
trifluoroacetic d®id . 8 February 2007 61

1H NVR DMSO S ppm: 57 %S , 6.29 (d, J= 2.16 Hz,
1H), 6.41 (dd, J= 9.18 Hz, Jl= 2.16 Hz, 1H), 6.86 (d,
"J=8.64 Hz, 2H), 7.75 (d, J= $5.67 Hz, 1 H),

7. 83 7.88 (m 3H), 8.19 (d, J=9.18 Hz, 1 H), 10.74

(s, 1 H, 13.53 (s, 1 H M (maldi-Tof) : 343.1(Mtl)
ConBdand 1gompound was synthesized from 2"-hydroxy-4'-

ety kTR i ionyacleBRedond Hististng, diatariplohlg and 4-
mettythiben2akich9de facediding [y §ERerapARIGNS n@@@*eémer
et. hoxycar bony| di met hyl rret hyl oxybenzal dehyde tarting

mat er i alPurjficaiesva clamrrg@ngraﬂhym silica getieddianbed

cycl%l%k%ﬁ% etﬁ))g réce'téi%i/dcﬂkﬁ@ﬁgﬁgﬁ}?ﬁau vg ﬁlpbé (%verse hfidse

RP18&| Licresghby 12nanaelation e wieE -(mhettainse—pfifdstoatticdacid :
22ﬁ§ 3spher 12 pm elution : water - nethanol -
f3)uor oacetic acid 34:66:0. 1). 1 HNWVR DMSO S p

o. M MR TS s B £1.09Ts. /005 288 (S15th, 257, (k) éﬂ? (dd, J=
2. 4“3:—:25 1H), 7383 @1, 61 8156 12H)2H), 708 40, 15.5 HzHH), 78R, (5= 8156 Hz,
2H) Y .98 (d, J = 15.5 Hz, 1H), 8.2 (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-carboxydimethylmethyloxyphenyi]

prop-2-en-1-one :

This compound was synthesized from'2’,4’-dihydroxyacetophenone and 4~
ethoxycarbdnyldimethyimethyloxybenzaldehyde (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 pm, elution : water - methanol — trifluoroacetic acid :
34:66:0.1). |




M5 (mal di-Tof) : 327.1(M+1) Conpound 15: | 8 February 2007
1' 4-chl orophenvl | - 3-f3 5-di net hvl - 4-

i sopropyl oxvcar bonvi di met hviGfet hvl oxvphenvl | pr op- 2- en-
|-one / o Qo~ 0 8 February 2007 62 This conpound

was synt hesized from

vy it RO ERIBEEY o &ib71(soRED ¢ Prashfcret 206 HeortpbuBd1 (dd, J=
O 238 A ) S BB S M NE. 2867T 750, v3 58T He. 110
7.8 .?;&(mnaﬁa;g&aﬁi(lgl, JFFIQtSIa HZ,S? ?E|1%%%Nmﬂb@g38(s, 1H)

Y BSURRST S Al 30 "1 %0 (s, by, 5.00 (s6pt.

J=6.06H, 1H, 7 5¢gspoatiliqa’- 62 (d, J = 840 Hz,

OH). 7.64 (d, J = 15.8F% == 81 (d, J = 15.8
1-[2-hydroxyphenyic3H4rearbasydinaethyimahyival di - Tof )

415. 1(Mr1) Conpound. 16:
1- 14- chl or ophenyi m&o nyl en-1,one

t ert but vl oxycar bonvi di net hvl et hyl oxyphenyl | pr op- 2- en-
1-one O This conpound was sypt hegsi\zdd from

1-[ 4-chl orophenyl ] -3-[ 3, 5-di iyl -]4- OH

hydr oxyphenyl ] pr di8~2-e0- 1- or f nt €r nedi at e conpound
1) and tertbutyl @ sdputyrate according to

general nmethod 4 destribgd earlier. Purification was

by chromat ography on silgca gel (elution :

cycl ohexane/ et hyl acetate 9:1). Conpound 17:
144higncommamngy was synthesized from 4'-hydroxyacetophenone and 4-

ethokBarol Bty fIAY B AL IR RY S T aricy YRASRA! 4 52Boring to

general method 2 described earlier.

£
v

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 — trifluoroacetic acid -
34:66:0.1).
| TH NMR DMSO & ppm : 1.56 (s, 6H), 6.85 (d, J= 8.63 Hz, 2H ), 6.90 (d, J=

9.21 Hz, 2H), 7.63 (d, J= 15.54 Hz, 1H), 7.78 (m, 3H), 8.05 (d, J= 8.61 Hz, 2H),
10.40 (s, 1H), 13.22 (s, 1H) | |
MS (maidi-Tof) : 327.1(M+1)
Compound 15 : ‘
1-[4-chlorophenyl]-3-[3,5-dimethyl-4-
isopropyloxycarbonyldimethylmethyloxyphenyilprop-2-en-1-one :

AP




8 February 2007 630 OH O This conmpound was
synt hesi zed from 1-[4-chl or oggenyl ]-3-[3, 5-di n&Fﬁ{'}ﬁ“‘?‘?(?“m
tert but yl oxycar bonyl di net hyl &t hyl oxyphenyl ] pr op- 2- en-

1 -one (conmpound 16) according to general nethod 5

.described earlier. Purification was by chromatography

on si.lica gel (elution : . dichloronethane/ nmethanol

o5: B SRmiensh Mases iesizad Gor 4-14hjorophonyil 4-13,5-dimethyl-4-
h 3 el - i 824(d 3
P et Honel ki i 2 ond Toprop

bromaisehutymate accamtingtaganerab matiodi4 Hexscribed earlier.

1-r2-hv - 4- car boxvdi met hvi met hvl oxvphenvi] 3 .
14- chl oﬁ%%ﬁgp prips Z%Jn-ﬁerHgaﬁpgr /| ¥y Sticgn;gel (elution :
cyolaivgxanafbthid aceyateles).zed from 2' - hydr oxy- 4" -
et hyl oxycar bonyi di net hyl net hyl oxyacet ophenone
(st MG musd Oipny 1326l (d.-J £19.06 dim 6HY| d89/ (e 6H), 5.00 (sept,

o <085 B % BT 8, PRI 0 vz 11

7.80 €W =058 Hzc;yel%,oa.qma,eueiewo e e 9:1) followed by
P a;@r_ﬁ;f'iye HPLC (reverse phase RP18, Licrospher 12

M.SFIMG thal) of15.1;ktd) - nethanol - trifluoroacetic acid
: 22:78:0.1). 1 HNWVR DVSO 8 ppm: 1.60 (s, 6H), 6.25
(d, J =2.47 Hz, 1 H), 6.45 (dd, J _ 2.47 Hz, J =
9.12 Hz, 1 H), 6.55 (ConiposuRdd® Hz, 2H), 7.82 (d, J
= 15.54 Hz, 1 {97 (d J = 855 Hg 21-1), 8 03
(d, J = 15.54 34 =343.5 h , 1 H),

13 teRbltyiokicdsborividitietiimbthVloxyphenyllprop-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 tertbutyl
bromoisobutyrate according to general method 4 described earlier.

' Purification was by chromatography on silica gel (elution :
cyclohexanelethyl acetate 9:1).

Compound 17 :
1-[4-chlorophenvi

- z3:[3.5-dimethyl-4-carboxydimethylmethyloxyphenvllprop-2-en-1-one :




8 February 2007 64 M5 (ES-Ms5) : 359.0 (M1) und

19: 1-12-hydroxvphenvl] - 3- %4- car boxvdi net hyl ﬁé{ﬁ% pary 2007

t hl ophenvi | prop-2-en-1 -one 0 SY\OH OH\ O This

conpound was synt hesi zed from 2' - hydr oxyacet ophenone

and et hyl oxycar bonyl di net hyl net hyl t hi obenzal dehyde

(starting material 8) according to eneral nethod 2

described earlier. Purificatign was py chromatography

on silica gel (elution : [ Wt e/ met hanol

95:5) followed byap (reverse phase

RP18, Licrospher 12 tion ~ water - nethanol -

trifluoroacetic aci - #8:0.1). 1H' NVR DMBO S ppm :

1.44 (s, 6H), 6.99-7.05 1H), 7.52 (d, J = 8.1 Hz,

2H), 7.58 (m 1H), ’ J =15.5 Hz, 11-1), 7.92

(d.This eofhipbuhid wadisynthe8Zel -f- -4 ' §

é&d 3262 e ifml—w J‘ ?2@9%(%&6"1?'3]@3’?%@@“%4
terthutyloxyegrbopddimethwimetayioxypbenyilpropi2ien-deopo un@oapound  16)

acodiely E e RNAOd RSBk erebpneny 1 yr op- 2- en-

-one i PuffitatiprpHw@sThby chramaedramsy SHit harés edefl r @slution :
dr ogzebcet ophenone

dichlorofiatRams/methdenl S |

1H NMR DMSO & ppm : 1.39 (s, 6H) , 2.22 (s, 6H), 7.58 (s, 2H), 7.67-7.62
(M, 3H), 7.82 (d, J = 15.5 Hz, 1H), 8.17 (d, 1H), 12.96 (s, 1H)
MS (Maldi-Tof) : 373.3(M+1)

Compound 18 :
1-[2-hydroxy-4-carboxydimethylmethyloxyphenyl}-3-
4-chlorophenyljprop-2-en-1-one :

o

This | comp_ound was synthesized from 2'-hydroxy-4'-
ethyloxycarbonyldimethylm‘ethyloxyacetophenone (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 — trifluoroacetic 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) :




(starting material 3) and 8Femumy2mn
4- et hyl oxycar bonyl di net hyl net hyl t hi obenzal dehyde
(starting material 8) accordithg to general nethod 2
descri bed earlier. 8 February 2007 65 Purification
was by chromat ography on silica gel (elution
dIC a 95:5) followed by preparative
HPL &%ggkg qg#ﬂiba QPI8 Li crospher 12 pm el ution
water - nethanol - trifluoroacetic acid 22:78:0.1). 1
HNWR DVSO S ppm: 1.43 (s, 6H), 7.05 (dd, J = 1.7 Hz,
J =8.46 Hz, 1 H), 7ngguﬂd"lQ 25 Hz, 1 H, 7.51
: : , 7.89
. ; . cal , , 8.23
N 8.46 Hz, ibtk%¥%ﬁ5§%P§?éégkLﬁ@% 12.78 (s, 1
H. M5 (Ml di- Tof) mpound 21
~ -r4-carboxvdi net hvl net hvl oxvphenyl |
- 3-r3. 5-di net hvl 4- hvdroxvphenvllprog 2-en-1-one OH
HOO O Thi s conpound was synthe3|¥ from
4- et hyl oxycar bonyl di met hyl ngt'f amcet ophenone
(starting material 2)_aod
3, 5-di et hyl - 4- hyd berjgal dehyde according to
general nethod 2 d r~ped earlier. Purification was
by chromat ography on sifica gel (elution
di chl or onet hane/ net hanol 95:5) followed by preparative

HP[I'this( r eompstanohm s}?lﬂt?@lﬁslzédl Cfmtﬁphzthﬂcgoﬁ%cet;%pﬁénitghe and
: er - Iy i f| uor oacetic aci
ethlﬂm\ér?‘ﬁ(é?@f\g%%ﬁgmhyﬂ iqfprzaldatpyle (stasting matesigl 8)giosording to

'ge"éﬁb“‘?eﬁc’a "O‘ge%‘%'bga?a{"seﬁzm 1H), 7. 70(d, J=15. 63Hz, 1H), 8

.09(d, J Pur@campwas byichrematdgraphyipn sligagel ((eluttébhl)
dichloromethane/methanol 95:5) followed by preparative HPLC (reverse phase
RP18, Licrospher 12 um, elution : water - methanol — trifluoroacetic acid :
22:78:0.1). |

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 =156 Hz, 1H), 8.26 (dd, J = 1.62, J = 8.6 Hz, 1H), 12.47 (s, 1H), 1278(s 1H)
MS (Maldi-Tof) : 242.9 (M+1)

Compound 20 :
1-[4-chloro-2-hydroxyphenyi]
=3-[4-carboxydimeth Imethyithiophenyllprop-2-en-1-one

This compound was synthesized from 4'-chloro-2'-hydroxyacetophenone
(starting material 3) and 4—ethyloxycarbonyldlmethylmethylthlobenzaldehyde
(startlng material 8) accordlng o generai method 2 described earller




M5 (Mal di-Tof) : 355.2 (M+l.) Conpound 22:

144- et hvl t hi ophenvl | 8 February 2007 66 8 February 2007
- 3-r 4- car boxydi net hyl net hyl gfhenyl | prop-2-en-1 -one |

p ON~1 I O This conmpound was synthesized from

4' - met hyl t hi oacet ophenone (starting material 12) and

4- et hyl oxycar honyl di met hyl met hyl oxybenzal dehyde_

(starti néﬁ"ﬁr‘i‘&'@f‘iws by chtuBatndraphbor siiea gel (ekation: 2

dichfT6ricBSthe?fk I‘Izagfol lefﬂ'féaflc‘f\ﬁéﬂi QP g‘fgﬁnaelj@ﬁvg Wfﬂeﬁ{{%&%@'}%ase

k
on silica gel utio dic ahe anol
RRJS, Licrespheni@duroyelotiep arwhtere- ketiairot evdfigsropbetieacid -

Li crospher 12 pm elution : water - methanol -
ZZTBI%I?(?'NJOI‘OEICGH c acid 22:78:0.1). 1 H NVR DVSO 8 ppm :

ol e g i -
7.17 (84 J 7= 2.85(Hm, tlm) 7.1§H].¢(@i9_d(=d7.79~2 Hz, Nﬁm 782 (CEL'.D-; 1% Pk, 1H), 7.89
(@ %% T SR [ A R BL bbb (_g?ﬁoé{ﬂs Hz, 1H), 12.57 (s,

|

1HR-12478 (4, a)phenvl | prop- 2- en- 1- one o. Il o 10 0 This
ound was s(%nt hesi zed from 4- et hyl oxycar bonyl
|

cQMmpal

MSdMalehh{ohe 8R7IEM B et ophenone (starting material 9)
and 4-chl orobenzal dehyde according to general nethod
3 described earlier.

Compound 21 :
1-[4-carboxydimethylmethyloxyphenyl]

-3-[3,5-dimethyld-hydroxyphenyl]prop-2-en-1-one

0
-0

This compound was synthesized from 4-ethyloxycarbonyldimethylmethyloxy

acetophenone (starting material 9) and 3,5-dimethyl-4-hydroxybenzaldehyde
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 ym, elution : water - methanol — triflucroacetic acid
22:78:0.1).

1TH NMR DMSO & ppm : 1.60 (s, 6H), 2.21 (s, 6H), 6.91 (d, J = 9.09 Hz, 2H),
7.48 (s, 2H), 7.57 (d, J = 15.12 Hz, 1H), 7.70 (d, J = 15.63 Hz, 1H), 8.09 (d, J =
9.06 Hz, 2H), 8.9 (s, 1H), 13.29 (s, 1H)

MS (Maldi-Tof) : 355.2 (M+1)

Compound 22 :
1-[4-methylthiophenyl]




Purification was by chromatography on silica 9lgenryary 2007
(elution dichloronethane/ net hanol 95:5) foll owed
preparative HPLC (reverse phlegge RPlI 8, Licrospher 12
pm elution : water - nmethanol - trifluoroacetic acid
22:78:0.1). 8 February 2007 67 | H NVR DVMSO 8 ppm
1.72 (s, 6H), 6.97 (d, . J =8.61 Hz, 2H), 7.39 (d,
8. 25 3 arb i hylmeth ch
8.61 Hz, 2H), 7.77 (d, J = 15.72 Hz, , .
= 8.61 Hz, 2H), 13.30 (s, 1 H M5 ( di - Tof)
345. 1( M+1) Conpound 24: o

1-f 4- car boxvdi net h
3-r4-net hvl t hi ophénv
\ 0 This conmpound esi zed from

4- et hyl oxycarbonyl  di et iyl met hyl t hi oacet ophenone
(starting material 12) anfl 4- nethylt hi obenzal dehyde
acCrhigi RoTaTes C |

Purifi ggfa? oﬂjr&egglé%aéynﬂ% mat og?gg%yﬁ"on Sl c?arcgkoagé}enone (starting

matesialt 18h and d|4e¢ﬂhwloemmrbanyldn'aeﬂhgm®éth95x§berﬁzﬂldjm bigtarting

maRiePef BLcdrfind o Gerle R el 2 pesciact sarlietnaer Pgraglzd
- 22 78 OH)nfcétldIhNMg@\@Qoﬁ'leﬂB@ag }_&oﬁﬁs}ﬁc?gg?g('}elujla ‘s 10

d
dscr}lerorng}nanwmgth@ao! 95:5) @lowdl-lzy pregprativeddPLE, (révers@ phase

RP‘H? L| ph_eLr7 1§§m§ deluti% %tgf/al'ﬁ?th?}é% ?nfé:%tgd g 10

22: Z&jﬁrﬂdund 25 142-hydr oxv- 4- br onophenvl |

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)

<o

-en-1-one il S, HO S | |

Compound 23 :
1-[4-carboxydimethylmethyloxyphenyl]
=3-[4-chlorophenyliprop-2-en-1-one :

ansvad

0O

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 pm, elution : water - methanol — trifluoroacetic acid :
22:78:0.1).




- 3-1 3. 5-di net hvl - 4- car boxvdi nmet hvl net hvl oxvphe

.2 en 1 one 8 February 2007 68 0 o OH Br o Bseb B8 Roo7

conmpound was synt hesi zed fr@gn

4' - brono- 2' - hydr oxyacet ophenone (starting nateri al

11) and 3, 5-di net hyl - 4-

et h I\H%car bonyl di net hyl oxybenzal dehyde (starting
Mﬁ,(g@rMmg 18R (g &hBr 6197n(el, U©d8.81d¢§(2H FGUSQ d,J=

o AL, T4 0 B R, Copgr oty on gy e’

15fm|H|zz TYoD(cE R Bla1M] r phase RPI 8,
Li cro\fl;%?er 12( el uti %)n :)C‘l(3 :ﬁy&r Slﬁgt hanol -

triMp %Qb@@i)c%@w\dﬂi 78:0.1). 1 H NMVR DVBO 6 ppm :
1.39 (s, '6H), 2.22 (s, 6H), 7.20 (dd, J = 2.16, J =
8.55 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 (ESCompeund®4g (M 1) Conpound 26:

1-r4- car boxvdy izt .

3-r4-nethvl t carb cmﬂeq H‘EM%Q?—'%Q—"“% oi O
Thi s conpoun hiop | 2-en-1-one :

et hyl oxycar bonyl di net hyl net hyl oxyacet gphenone .
(starting material ®) and 4- net 1Pobenzal dehyde
according to gen% l - bed earlier.

Q
This compound was synthesized from 4-ethyloxycarbonyl
dimethylmethylthioacetophenone (starting material 12) . and 4-

methylthiobenzaldehyde according to general method 3 described earlier.

Puriffication was by chromatography on silica gel (elution:
dlch!oromethane/methanol 95:5) followed by preparative HPLC (reverse phase
RP18, LlCl‘OSpher 12 um, elution : water - methanol — trifluoroacetic acid :
22:78:0.1).

1H 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)

Comgodnd 25:

i 1] 2-h1droxx—4~bromoghenyl 1§
-3-f3.5;dimet_l1v!—4—cargngdimethvlmethxlb;_cgghenxl]grog-z-end -one




Purification was by chromatography on silica gel

(el ution dichl oromet hane/ met hanol 95:5) f ol | oRdEPH§TY 2007
preparative HPLC (reverse phd&$e RP18, Licrospher 12

pm elution water - nethanol - trifluoroacetic acid
22:78:0.1). 8 February 2007 69 1H NVR DMSO 6 ppm:

1.60 (s, 6H), 2.53 (s, 3H), 6.93 (d, J = 9.00 Hz,

2H), 7.32(d, J = 8.49 Hz, 2H), }7.68 (§, J = 15.51 Hz,
1 H, 7.82 (d, J = 8.52 Hz, 2k &g, J = 15.51
Hz, 1 H, 8.13 (d,g9.00 He 13730 (s, 1 H M
(Mal di - Tof) : 355. 0(iH ound™~27: .
1-f 4- et hvl t hi ophenv 5-di et hvl - 4-

t ert but vl oxycar bonvl di net fivl met hvl oxyphenvl | pr op- 2- en-
|-one 0 YO~ O This cofpound was synthesized from

L ﬁ%wm@ﬁ%gvﬁﬁﬁgg _from_4’rbromo-2"-hydroxyacetophenone

iy e BT T
et e A ER e baylen (olstng, " Cyateiekt 6y appgrding to
generat iméthad Pedledcibelicmier. Cycl ohexane/ et hyl acetate

8:2). Compound 28: 1-14-nethvlthiophenvll|-3-f3

5- di met hurification was by chromatography on sitica gel (elution :
L )0\ Chi hvl et hvl oxvohe | pr op- 2- en-
o R R A o TRl BvRoAeRve 1P e bRberse phase
RP138] Licnesphert13 mm)elutioh- SwhferS:= methanol ~ trifluoroacetic acid -
22%5_ g yl - 4- hydr oxyphenyl ] prop-2-en-1-one (inter med at &
" :ﬁ nd 2) and
1H NMR DMSO 3 ppm : 1.39 (s, 6H) , 2.22 (s, 6MH),7.20(dd, = 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, d = 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-J4-carboxydimethylmethyloxyphenyl

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

Hojk}/o O

This compound was synthesized from 4'-
ethy!oxycarbonyld‘imethylmethyloxyacetophenone (starting -material 9) and 4-
methylithiobenzaldehyde according to general method 2 described earlier.

Purification was by chromatography on silica gel {elution :
dichloromethane/methanol 95:5) followed by preparative HPLC (reverse phase

- RP18, Licrospher 12 um, elution : water - methanol — trifluoroacetic acid
22:78:0.1). |

N




i sopropyl bronoi sobutyrate according to general

4 described earlier. Purification was by 8%%9007
chromat ography on silica gel9 el ution

cycl ohexane/ et hyl acetate 9:1). 8 February 2007 70 1H
NVR DMSO 8 ppm 1.25 (d, J = 6.18 Hz, 6H), 1.39 (s,

o 1H YR OMS QS bhrt: 3685 (s6HR 1253 55891, 6.03 (d, J = 5:00 Hz,
2HE DRI 5TR A0 M, Sy 1180 @ S 1550 e il 7182 i 774 8157z, 2m,

T-BQW%J =Odnpbir 188, 8.13-@1491&51 Hy ;;]m}, dpztmnh lw |1H)h .
- 3- 3., di.net hv]. - 4- xvdi met hvl met hvl oxvphenyl | prop
2“@%(@463ﬂ£§q{51)(55éq?ﬁ/+ﬁ?0 Thi s conmpound was

synt hesi zed from 1-] 4-@3‘1{%6&,1;& %?nyl ]1-3-[3, 5-

di net hyl - 4-tertbutyl oxycar t hyl met hyl oxyphenyl

] pr op- 2- en- 11-[4rmet ! Satiméithyl-4-0 gener al
ety : Hou8s b

/et hanol 98:2). 1 HNVR DVMSO 8 ppmg: 1.39 (s, 6H),
2.22 (s, 6H), 2.57 (s, 3H), Il 4Q8_( J 8. 55 Hz,
2H), 7.57 (s, 2H, 7. .5°FI£ 1H), 7.83 (d,
J =15.5 Hz, 1 Hy 8 0 = 8.55 , 2H), 12.97
(s, 1 H M (ES-
112- met hoxvphenvl | - ‘~1
tert but vl oxvcar bonvl di'ng

pr%)l; 2-en-1-one )
is compound was synthesized from 1-[4-methylthiophenyl]-3-[3,5-

_dimethyl-tl-hydroxyphenyl]prop-z-en-1—one (intermediate compound 2) and

tertbutyl bromoisobutyrate according to general method 4 described earlier.
Purification was by chromatography on siiica gél (elution :

cyclohexanefethyl acetate 8:2). |

. 3’(M1) Cbnpound 30:
- di met hvl - 4-
pt hvl net hvl oxvphenvl |

Compound 28 :
1-[4-methyithiophenyll-3-[3.5-dimethyl-4-

isopropyloxycarbonyldimethylmethyloxyphenvyilprop-2-en-i-one :

~ This compound was synthesized from 1-{4-methylthiophenyl]-3-[3,5-
dimethyi-4-hydroxyphenyl]prop-2~en-1-one (intermediate compound 2) and
isopropyl bromoisobutyrate according to general method 4 described earfier.

Purification was by chromatography - on silica gel ('elution:
cyclohexane/ethyl acetate 9:1).
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conpound was synt hesi zed from

1-[ 2- met hoxyphenyl ] - 3-[ 3, 5- di7@et hy-

- 4- hydr oxyphenyl ] prop-2-en-1-one (internedi ate
conmpound 3) and tertbutyl bronoi sobutyrate according
to eneral nethod 4 described earlier. Purification

NMR JARASEY 0apipiy :0h28i(Hi da G418 Hel 6H)pnt 39 (s, 6H), 2.18 (s,

6@{2‘ SR, g 5T 268 ), 1r8°9pf?o“?éj 7= 8.28 Hz, 2H), 7.58 (s,
2HR (&R Ed di rmub\d H% qal),b?>8\2d dret Byf ety ppy Pé‘f ld' 508,28 e,

-2-en-1-one oH O Th ¢ “conpound ‘was syn eél ze

Thi s
SOFebruary 2007

ZH)r P97 qszlhat hoxyphenyl] 3-[3, 5- di net hyl -
i t hyl met hyl oxyphenyl ] prop-2-e
1?‘&% fgl ﬂ-ﬁﬁﬁuﬁgf’%}f S‘écordl ng to general nethod 5
described earlier. Purigp @ @i ¥@s by chromat ogr aphy
on silica gel (elution = t hane/ net hanol
98: 2) IHNI\/R DNSOGMM 2.19 (s, 6H)

1 H), 7.39 (s, 2H) 7. 46 (d, J = 7.2 Hz, 1H), 7.53
(m 1H), 12.93 (s, 1 H M5 (ES-M5) : 367.1(M1)
Conpound 32: 8 February 2007 72 1-14-hexvl oxvphenvl |
5-di met hvl - 4-tertbutyl oxvcar bonvi dﬁt hvl met hvl oxvphe

nyil prop 2 en o
é g

OH

This compound was synthesized from 1-[4-methylthiophenyl}-3-3,5-
dimethyl-4-tertbutyl0xycarbonyldimethylmethyloxyp henyllprop-2-en-1-one
(compound 28) according to general method 5 described earfier.

Purification was by chromatography on silica gel (elution : dichloromethane
/methanol 98:2).

1TH NMR DMSO 3 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 =155 '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-
tertbutyloxycarbonyldimethylmethyloxyphenyllprop-2-en-1-one ;




l-one : O i I O\ O0-x 14 0 This conpound was
synt hesi zed from 1-[ 4- hexyl oxyphenyl ]-3-[ 3, 5- dSFe?HaWZOOT
4- hydr oxyphenyl ] prop-2-en-1 7bne (internedi ate

conmpound 4) and tertbutyl bronoi sobutyrate according

to general nmethod 4 described earlier. Purification

was by chronmat ography on silica gel (elution

cycl ohexane/ et hyl acetate 95:5) ound 33:

1- 14- hexvl oxvphenvl |
3-r3, 5-di net hvl - 4- carbd%vd
2-en-1-one 0 / OpFOk ] 0 This conpound was
synt hesi zed from he onxyphenyI] 3-[3, 5-di net hyl -
4-tertbutyl oxycarbonyl dfi net hyl nmet hyl oxyphenyl ] prop-2-e
n-1-one (conpound 32) Oaccording to general nethod 5

d P f b )
r chz-‘reystt}ﬁ(ij'fI ! zarid g{f?sl Hitesi ‘:ﬁ%lf %p’? mﬁ?m&é‘%mﬂ%ﬁ S-dimethy-
l-4-ﬂy6£bx§fphedyi]pr6p«."‘»§elh*2?roﬁé'|)( (mtbnﬁ)@d(df@z éé%po&né%f Sand tertbutyl

th t Av xvphenvllprop-

/A

6H)
bro l_é)lscgial.ltyrggzt%gcq:.ﬁrlzjQ o gemeyg] methad 4d$0611e¢-|garl@l=l) 7 56

: "m"a“@%i%é% ﬂmé"%?g%zﬂ%ﬁ%éeﬁ%@oﬁ -

cyclat@xaaemnyl BoFatbrasd)y 2007 73

Compound 31 :

1-[2-methoxyphenyl
-3-[3.5-dimthvl4—cg@oxvdimethglmethyloxyghenvl]prop-2-en-1-gne :

This compound was synthesized from 1-[2-methoxyphenyl]-3-[3,5-dimethyl-
4~tertbutyioxycarbonyldimethylmethylokyphenyl]prop—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).

TH 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)

Comgou_nd 32:




Conmpound 34: Febru

2-(3.5-di nethvl -4- tertbutvloxvcarbonvldlnethvlne H P
vphenvl)-7- chl oro-4H 1-benz@@vran-4-one 0 a o\ | |

0O This conpound was synt hesized from

2- (3, 5-di net hyl - 4- hydr oxyphenyl ) -7

chl or o- 4H 1- benzopyran-4-one (i nternedi ate conpound 6)
and tertbutyl bronoilidnrexyloxyphenyildi ng to general

rg 2007

Y

I-omebhl or onet hane/ hept ane. Conpound 35 :
2-(3.5-di net hvl - 4- carboxvdlnethV|netthoxvphenvI) 7-ch
toro-4H 1 benzopvran-4-one 0 o OH p O\ I 1 OThls
conpound*was synt hesi zed from 2-(3, 5-di thyI

tertbutyl oxycar bonyl di met hylnet hyl oxy %e{rﬂxl -A- chI or o-
rhi fi

4H | -benzopyran-4-one (conpound ng to

general met had 5 descrabed earl j on was
by preparative HPLC (re pltase RP18, Li crospher

12pm elution : water - T™ethg - trifluoroacetic
acid : 22:78:0.1). 1 H NVR D¥SO 6 ppm : 1.24 (s, 6H),
2.28 (s, 6H), 7.02 (s, 1 H, 7.56 (dd, J 8.71 Hz, J
=1. Fhis Hpmpoum wWas &svn(hes:ﬁd) fro. DP- hdxyldxyTp}}e?@I]lﬂ 2[3,5-dimethyl-
%?’@Pﬁgﬁlﬂimpé-en%@ne Hilnterlﬁl)ne late compound) 4) and tertbutyl
bromoisobutyrate according to general method 4 described earlier.
Purification was by chromatography on silica gel (elution :

cyclohexane/ethyl acetate 95:5)

Compound 33 :
1-[4-hexyloxyphenyl]
=3-[3.5-dimethyl-4-carboxydimethylmethyloxyphenyliprop-2-en-1-one :

This compound was synthesized from 1-[4-hexyloxyphenyl]-3-[3,5-dimethyl-
4wtertbutyloxycarbonyidimethylmethyloxyphenyl]prop-z-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)




8 February 2007 74. Conpound 36: 1-f
2- met hvl oxy- 4- chl or ophenvl | 8 February 2007
-3-F3, 5-di net hvl - 4-t ert but vl @8vcar bonyl di net hvl net hvl o
xvphenyl | prop-2-en- 1-one : 0 xyl-o~ UO This
conmpound was synt hesi zed from

1-[ 2- met hyl oxy- 4-chl or ophenyl ] - 3-

[ 3, 5-di net hyl - 4- hydr oxydi net hy[ net hyl oxyphenyl ] pr op- 2-

en-1-one (internediate ch tertbutyl

br onoi sobut yrate accordin *met hod 4
descr&&ﬂﬁmgtmr-ﬁ@ubmwmmmmdwegﬁmmmk%hunvn-'r-
on silica gel (el Hil on, .cycl ohexane/ et hyl acetate

9:1). Conpound 3%—0'#_',’!:1?:&&&%!&@44% ophenvl |

- 3-13. 5-di net hvl - 4- car boxvdi met hvl net hyy oxvphenvl | prop
-2-en-1-one : 0 4/1071kOH O This gvgund was

synt hesi zed from 1-[ 2- met hoxy- 4 it or phenyl]-3-[3, 5-

di met hyl - 4-tert but yloxys di et hyl hyl oxyphenyl

] prop-2-en-1-one (co
nmet hod 5 descri bed eart™ers Purification was by

chr omat ogr aphy on silica g (elution d ichlorometha

ne/ net hanol 98:2) 8 Febr uary 2007 75
This compound was synthesized from 2-(3,5-dimethyl-4-hydroxyphenyl)-7-

chloro-4H-1-benzopyran-4-one  (intermediate compound 6) and tertbutyl
bromoisobutyrate according to general method 4 described earlier.
Purification was by precipitation in the solvent mixture dichloromethane/heptane.

Compound 35 :
2-(3.5-dimethyl-4-carboxydimethyimethyloxyphenyl)-7-chloro-4H-1-

benzopyran-4-one

This compound was synthesized from 2-(3,5-dimethyl-4-
tertbutyloxycarbonyid imethylmethyloxyphenyl)-7-chloro-4H-1 -benzopyran-4-one
{compound 34) according to general method 5 described earlier.

Purification was by preparative HPLC (reverse phase RP18, Licrospher
12pm, elution : water - methanol — triflucroacetic 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
=8.71 Hz, 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)




1 HNVR DVMSO 6 ppm: 1.38 (s, 6H), 2.19 (s,

(s, 3%, 7.12 (dd, 3 = 7.98 Hz 1 = 171 H%Feg’mgr%om
7.23 (d, J = 15.56 Hz, 1H), (s,J:171Hzl

H, 7.38 (d, J = 15.7 Hz, 1 H), 7.41 (s, 2H), 7.48

(d, J =7.98 Hz, 1 H MS (ES-SM : 401.2(M 1) Conpound
38: 144-heptvl phenvll _ -3

j 3, 5-di met hvl - 4- t er t bue@mBEuRd 36y di et hvl net hvl oxyp
henvl | prop- 2-en 1],_@ loxv-4Hio was

| synt hesi zed fro =3-13, b-di net hyl - 4-
-3~ t Iﬁx catbonyldinetihvimethylaxyphenpliprap-2-en-~

9) and tertbutyl bronnisa?gééLate according to
general nethod 4 descri bea- ier. Purification was
by chromat ography on silica gel (elution

cycl ohexane/ et hyl acetate 9:1) Cbnpound 39:

144- hept vl phenvl | -3-r3
5-di net hvl - 4- car boxvdi net hy
1 one O /OCH %Z(DT%S g
from 1-[4-heptyl phgnyd- X5-di net hyl -

tertbutyl oxycar bony -ineJhyInethyloxyphenyi]prop-z-en-
| -one (conmpound 38) - apd tertbutyl bronoi sébutyrate
according to general ne® hod 4 described earlier. 8
February 2007 76 Purification was by chronmat ography
on silica gel (elution : dichloronethane/ nmethano

98Thjs compound was synthesized from 1-[2-methyloxy-4-chlorophenyl}-3-

nvil prop 2 en
ynt hesi zed

[3,5-dimethyl-4-hydroxydimethylmethyloxyphenyl]prop-2-en-1-one  (intermediate
compound 7) and tertbutyl bromoisobutyrate according to general method 4
described earlier.

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

Compound 37 :
1-[2-methyloxy-4-chlorophenyi]
-3-[3.5-dimethyl-4-carboxyd imethylmethyloxyphenyllprop-2-en-1-one :

This compound was synthesized from 1-[2-methoxy-4-chlorophenyl]-3-[3,5-
dimethyl-4-tertbutyloxycarbonyldi methyimethyloxyphenyt]prop-2-en-1-one
(oompound 36) according to general method 5 describéd carlier. |

- Purification was by chromatography on silica gel (elution:
dichloromethane/methanol 98:2) '




1 HNVR DVMSO 8 ppm: 0.85 (m 3H), 130124(
1.39 (s, 6H), 1.60 (m 2H), 2.22 (s, 6H), ?ngrtg’““‘”
OH, J = 7.4 Hz), 7.37 (d, J758.04 Hz, 2H), 757 (s,

oH) 762(d 3 =15.66 Hz, 1 H), 7.82 (d, J = 15.69

He, 1 H), O7(d J =8.07 Hz, 2H N5 (ES MB) :

435 3( Mfl% %)ound 40:
1- 13HBE}MROB 1ol pisn 13.38 (8, [HA.191(s, 6H), 3.89 (s 3H) 7 12 (dd, J

= 88 R 3 AR AT R S R Ve T 71 "z, 1H),
7.38y(a} besig.gdid, red & 4[1A(sbnpvalasr(w J =37 b8 1, @mjet hyl -

hydrox hen I ro en-1"-one (I nternedi ate corrpound
Mn"\neg) f(lM-Ebhm sobutyrate according to

general nethod 4 described earlier. Purification was
by chromat ography on silica gel (elution

cycl ohexane/ et hyl acetate 9:1) Conmpound 41:

1- 114- br onophenvl | - 3. 13, 5- di net hvl - 4- car boxv

di et hvi met hvi oxvphenvosmpaunda38:._one 0 oH Br \ \
b This conpound was t | J m

1- [4 bronnphenyl] 3 [ =7

1 -one (conpound 40) accqlrdl ng to general met hod 5

descri bed earlier.
)
0
YLK
0

This compound was synthesized from 1-[4-heptylphenyl]—3~[3,5~dimethyl-4-
hydroxyphenyl]prop-2-en-1-one  (intermediate compound 9) and tertbutyl
bromoisobutyrate according to general method 4 described earlier.,

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

Compound 39 :
1-[4-heptyiphenyl
-3-[3,5-dimeLilvl-4-caf!_Joxv<1iLnetthmet__hvloxv henyliprop-2-en-1-one :

_ This compound was synthesized from 1-[4-heptylphenyl]-3-[3,5-dimethyl-4-
| tertbutyloxycarbonyldimethylmethyloxyphenyljprop-2-en-1-one (compound 38)
and tertbutyl bromoisobutyrate according to general method 4 described earlier. .




8 February 2007 77 Purification was by chrona
on silica gel (elution : dichloronethane/ net htg%@Frﬁanﬂléow
98:2) 1 H NVR DMSO 8 ppm: %839 (s, 614), 2.22 (s,

6H), 7.58 (s, 2H), 7.65 (d, J = 15.39 Hz, 1 H),

7.84-7.77 (m 3H), 809 (d, J =8.19 Hz, 1 H), 13.01

(s, 1 H M5 (ES-M5) 417.2 (M 1) Conpound 42: 1-f

2- HRuttificatiphenwas- 348, 5-chiromtdivdraphy on  silica gel (elution :

dlcwsggﬁ'@e vI O}(n\{é: %BSP&% Q} met hvl met hvl oxvphenvl | prop- 2- en-

; [1?10 Wg\wﬁt’gﬁgbﬂn 3, E-'sé it MX%&?W&%&#}! Q?@@"@ﬂﬁ 1.60
(m, thE&%(@ﬁhk),r%B?[{l &I, er=9r'ﬁa4 hiz), rfeawd:x LEIR04 HZ3 264) 7.57 (s,

2H TR0 I T e TP 2ol "Ba A T 08 4l it G e

2H)oy vacuum evaporation. The evaporation residue was
taken up in isopropanol (50 eq) stirred for 12 hours
at M%&ﬁg"Mgﬂrﬁe‘? 13nd the isopropanol was then
el i m nat ed by vacuum evaporation. Purification was by
chromat ography on silica gel (elution : toluene/ethyl
acetate ' J =6.09
Hz, 6H),

(d. 3215 25 M. 1'H. 7,93 (d, .0:840Hz |
12. 94 (signal exchangeable _120p (l\/al di - Tof)
369. 1( M+1) 8 Fekéruary 2007 '

I

This compound was synthesized from 1 ~[4-bromophenyl}-3-[3,5-dimethyi-4-
hydroxyphenyllprop-2-en-1-one  (intermediate compound 8) and tertbutyl
“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-bromophenyl]-3-[3,5-dimethyl-4-carboxy
dimethylmethyloxyphenyl]prop-2-en-i-one :

This compound was synthesized from 1-[4- -bromophenyl]-3-[3,5-dimethyl-4-
| tertbutyloxycarbonyid|methylmethyloxyphenyl]prop-2-en-1 -one (compound 40)
- according to general method 5 described earller




EXAMPLE 2: Eval uation of the antioxidant pr °pe%tFiBﬁ-§ar9f200?
the inventive conpounds 1. Protection against L
oxi dation by copper The invettive conpounds which were
tested are. the conmpounds whose preparation is
descri bed in the above exanples. LDL oxidation is an
nmportant alteration and plays a predomnant role in
Pu?ﬁF@tloééﬂaﬁabY shramatographyeare siliparget (eldticat her oscl er osi s

1987 The follow n r ot ocol
dlc"ﬁr&f)ﬁs%nemmn&to gbg)t he 231nti oxi dant pr opgr{)i es of
cormwm DMsm 8 npt m@wssst—l?_,@m% @H{tm més‘f@@ﬁn?%s (d, J =

e from Sl Quentin rance

15, ge &gan@a E@&o?&?r(g’l {31} BONfel Hovs A8z, Hi)i 18,0 1L(sb d b)

, n et al. 2000). The sol utions of
tesh?ééorrpou 17flét‘llnﬁepared at 10-2 M concentration

in bi carbonate buffer (pH 9) and diluted in PBS to
obtain final concentrations ranging fromO.1 to 100
pMfor a total ethanol Compawnd42i:on of 1 % (VN).

Prior to oxi déwm%@ gﬁ e'il?E—:Lhe LDL
preparatl on b k place at
: ‘ pHetiyHipfof :
to 160 pL of LDL (125 pg protein/m) and 20 pl of a
test conmpound solution. The formation of dienes, the

speci es under observation, was foll oged by neasuring
optical density at 234 nmin the @%es reated with
t he conpounds but in the ' ce’jor %tr<:nce of
copper. Optical densj g m was neasured every
10 minutes for 8 hoin t:

ther nost at ed
spectrophot onet er ( dtra 380). The anal yses
were performed in tripli

pat e. The conpounds were
considered to have antioxidant activity when they

1-2ihygrosmhenytrigkt-carhgxydiasthyimesthyloxgrenyprop-2éea-bbne

G TR AT N < E———
(3 eqpmswd@deaﬁ@ e h’ﬂﬁtur@\l\@%tkéfﬁ tﬁﬂ@??émﬁ?fd?%\’ﬁolﬂ’s 1B bolvent

one of the above-described antioxi dant properties
and jgxgeesareagenh were alimingted: byelacuurrpeuamrahane The evaporatuon

residl¥ Wb t5KkER LS it WYpr8iSandl! {80 )ng G r 82 hou? at room

temperature and the isopropanol was then eliminated by vacuum evaporation.
Purification was by chro_matography on silica gel (elution : toluene/ethyl acetate
7:3)

1H NMR CDCl; 6pp\m: 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), 6.95 (m, 1H), 7.02 (dd, J=8.65Hz, J =
1.63 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 (Maldi-Tof) : 369.1(M+1)




Typical results are.given in Figures 1-1, 1-
1-4, 1-5, 1-6, 1-7, 1-8, 1-9, 1-10, 1-11, 1- 1§JF9€"“T§2°°7

and 1-14 illustrating the armg oxi dant properties of
i nventive conpounds 2, 3, 4, 5, 6, 7, 8, 9, 10, 14,
17, 18, 19, 21, 22, 25, 29, 31, 33, 35, 37, 38-and
41 2 Evaluatlon of prot ecti on conferred by the
R | aiuation: efythesantioxidantpproperdiesi of_thel Haventive

%‘il‘?]td e conmpounds which were tested are the
—'@grp'ormds whose preparation is described in the above
exanpl es. LDL oxidation was determ ned by the TBARS

met hod. Accordi ng to the same principle described

TBARS wer e
l[ipid
hydr oper oxi dati on was nmeasured using | i pi d- dependent
per oxi dation of iodide to iodine. The results are
Thexipivestivel eempauhdsf whishorwitral destede afé/Dfje ororasoumd  whose
I r ot ei The previous results
_ pre@%ﬁ%ﬁegﬁgﬁgﬁé%im%ﬁga% iGBﬁaf‘?Fgﬁs ‘of conjugated di ene
' tion.were,confirme the experiments neasuring

Eﬁ&‘%‘ﬁ% Spa%wa%ﬁfﬂna'?ef%ﬁemmm% acarqsismaanbml@ in the
estalisRfidnteing RvIRshest éﬁt heRRLIRS ;’)e, '(B@eﬂﬁfﬁéfg el 9887). The

i nduced by copper (oxidizing agen
follgydng retasel atiows h@dammimbmme mt«p@dantqropértleh of compounds.

Uni %%%?@‘%5?‘%&?@%%“’ e i iR P g %&ﬁm@- Franoe)

used for this ty

LDLfiat phdsiirso EHeBEdlE 18 Tap epethed copmbert by Lobeau &fal. (Lebeau,

Funpanaacst . toma and Dave been characterized by
G eene and Ti schl er (Greene and Tischler, 1976). These

B 8 r 7 s gl i N di.e
TS sk, 4R o RS 18 IR SLSTE ArolBRon
bicarkonate hiuftes{pH. 9)Fimt2dllmt-d:l $n PBS=toosioath ﬁﬁalmbﬁ\teﬁtk’étidhs ranging

frongﬁslctro P(%l pM: Irr'ant(te::teall ethanol concentration of 1 % (V/V).

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 yM CuSOQ; 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 compounds were considered to
have antioxidant activity when they induced a longer lag phase and reduced the
rate of oxidation and the amount of dienes forrned in comparison with the control
sample. The inventors demonstrate that the mventlve ‘compounds have at least
~one of the above-described ant&oxuiant properties indicating that the inventive
compounds have intrinsic antioxidant activity.




Park et al. 1996) in conplete RPM nedi um (I nvi
suppl emrented with 10 % horse serumand 5 %fetbtgr%f}’rggrpkow

serum (Primary) cul tures ofzgendot helial and snooth
nmuscle cells were also used. Cells were obtained from
Pronocel | (Pronocell GiBH, Heidel berg) and cul tured
according to the supplier's instructions. The cells

Typigal gesultsaaredgiven lin Figures drt, 148s ¢<3, a4 hé, deBypbandss, 1-9, 1-10,

i f 5,1 300 f 24 hour.s. .Th A .
115083 L2 T Lfa 4 HosPatn@ 1bs piodanteBmsries. QlEventive
comssiRis ZiERep 5\ 7°'6abuabedabyy Hnid, tat byeobGRy SR, 35, 37,

nmeasurenment : nRNA was extract'ed from fhe' cul tured
38 ad Ad. treated or not with the inventive conpounds.
Extraction was carried out with the reagents of the
Absol utely RNA RT-PCR miniprep kit (Stratagene,
France) as directed by the supplier. nRNA was then
2. Beaslagtioh by prptetionnednfgred chy tiae tindergivebyoripeninds aidaitsst lipid
RI-PCR with a Light Cycler Fast Start DNA Master Sybr
perexidalion . i+ (Roche) on a Light Cycler System (Roche,
France). Primer pairs specific for the genes encoding
the antioxi dant enzynmes superoxi de di snutase (SOD),
cat al ase and gl ut at hi one peroxi dase (GPx) were used
Thegdnygriiyes .compotndsp avhich s peeref testédr ardethie acampoands whose

. )i d I bes. A
pro BRI bR g RO 3R Pesic st oxi dant enzyrme
d h ' ' - PCR,
Lo o as derermified By e TEARS Srethognes Ueed, wnen
th ells were treated with the inventive conpounds,
Accesifing b thsy samedmtingaledosssibed aattien Lol were pxiskes With GuSO.
andFpRFpEDXIdhtDAWAS bt RthdiPas ook ant ! ox! dant

_ properties of the conmpounds were al so eval uated by
f f C i ' of: ' I.Sos g
TBAPRS g mRgs oD 3 Sibesk i ABIAT 1l YR ucaton
wasrmadastiredrusing lipei-depandbnit pepbxid Sore 6F iddide td i0dies.C Theresults
si gnal (Yvas ----------- -.8 Februarx 2007 81 .
are exgresse as nmol of malondialdehyde (MDA) or as nmol of hydroperoxide/mg

of protein.

The previous resuits 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 culfures :

Culiture 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 ffave
 been (_:haracterized by Greene and Tischier (Greene and Tischler, 1976). These




determned in cells-treated with the conpounds i
follow ng manner : PCl2 «cells cultured as desngi%B'Iélggzo07
earlier (black 96-well plate®) transparent bottom
Fal con) were incubated with increasing doses of H202
(0.25 MM - 1 MM in serumfree nmediumfor 2 and 24
hours. After incubation, the nediumwas renoved and

celisharecepmenandy siseddnistudiesveit meuron siifferentiation, signal transduction

[ ' ro r el n lacetate sol utign DA, . .
andfeh e By QPR SR Bra B aBesirob pidh, Bfsdtgd tharinens,
Patkrét ain1896) ith c3PRpRteRRANIERIUN Qtrﬁﬂwg%mgté?ﬁéhted with 10 %

ri nsed vvlth ?ﬁﬁéThe fluorescence emtted by the
horsgisggmand 8 3o fetal GRlh8emEH on a fluorineter (Tecan

Utra 384) at an excitation wavel ength of 495 nm and
(Primaryhrultyigs afsrdathelial arfd ss@BthmusTieecelisswetes alsoeused. Cells

wol SHEAG, B3nt HorehieeR Kt geal @uBF: BRuddipdinsind oulured
acdonting to thd Sepplidrisnstagetipised Wi th the inventive
conpounds than in untreated cells. These findings

. The 8lls dete thited VitH BHRIEAY BosdLBPHEESmIPORBS §angi
i nhi bition of the production of oxidative ggeg'?gglnlgnfrom St

300 4 sfor Ahjhaired Theoceliatweore theregecoredpandi thesingrease in

xS e It AR BPalelebandafe Pete 1 <.
Measurenent of |ipid peroxidation : The protective

effect of the conpounds on |ipid peroxidation in
[tured cells (cell nodels noted herei nabove) was

mMRYA DEAPIEIe s o | ows :© the different cell |ines and
cell cultures were-treated as descri bed

ng2$ Mf)a%:rga rarded efrpms thee chilfueast cellgdrentedbasr et withethe inventive
* conffcRRUEEE St ot Sl S A B3foh e Rl e
RT-pP&R riidipremkit (@atigene! Erarae) abalileoter by the@sdpplier. mRNA was
er oxi dat i on S mgasur d by using thiobarbituric acid
therf SE3veit pY. Abe Eiametry and naRiINedor auanieive RoFPCR with a Light
I i : 18 L 41
Cve A Mo S B (09 ot i g
(Rochei lﬁ;ame).oPrimﬂrypairsdspen;fg:rg ﬁ)ryllhglq genes \m@dmgm?b antioxidant
enzigiEs UG o Y5 Tts By, SEbisadndGiathioneperexidpse (6Py
s UGS GRARS s AT O, ol St i gons
:wer@gge@asmntrobprobes. |

An increase in mRNA exp‘ression of the antioxidant enzyme genes, measured by
quantitative RT-PCR, was demonstrated in the different cell types used, when the
cells were treated with the inventive compounds.

Control of oxidative stress :
Measurement of oxidizing species in the cultured cells :

The antioxidant properties of the compounds were also evaluated by means of a
fluorescent tag the oxidation of which is followed by appearance of a fluorescence
signal. The_reduction in the intensity of the emitted fluorescence signal was




and the organi c phase was extracted w th but an%'FebrEQr?zoor

organi ¢ phase was anal ysed by spectrofluorinetry

(2, exc=515 nm and Xen=550 nrgt on a Shi mazu 8 February

2007 82 1501 spectrofluorineter (Shinmadzu

Cor poration, Kyoto, Japan). TBARS are expressed as

MDA equi val ents using tetra-ethoxypropane as standard.
deterpinedeiputells tieatedneitirdthe zeunpamdsr iot thienfollowing manner : PC12

ool RGRE"h Brac i SRS b e BSHRL PpRpbrent botiom
Falcampmdﬁn@@@éteanwhrrﬁcraa%rﬁgouéséﬁrl M50, (025 F?M\Q”l"l"?nM) in

conpounds advant a eousl exhi b |ntr|nsrc ant i oxi dant

sergigises t mediung| fosvs %lf@ur%mdAﬁer imeubgition; Hbe medium was

R AT -
dracetdtﬁcsmigtmrh ¢DERDA SMbleukir Probes Ewgud USARRIPRS ifdeB0 min at
o glk%? articular_features of the inventjve
37°Colbuid® SOnatmesphere, Fhpcoalisrwets {Ray rinsgdtwith PBS. The
ﬂuo?é@ié?féb EMItRAL bY thé b&ﬁ%ﬁa@ggg g@gkeﬁ%fagkgedoﬁp Ry ﬁﬁ&%@f&r (Tecan

agai nst free radical -
Ultrend84) attiam escitationRwavelengthi oh49%5 nm and dryetmsslon wavelength of

536, A S bl EsuliR I Prnteseen s e ieienieop g iatoctahasblie (o the

oxidizapeotitesl. whose preparation is described in the above
exanpl es. Nucl ear receptors of the PPAR subfamly

FludrBs6dhdd anfafrisityalvad R¥wdiin NieO cel[@hﬁ‘lg[fﬁﬁ o4 é@t‘ﬂ the inventive

cl asses - fi brat es and glitazones
compigunids than inhentreatest cells. SFhebesfi nqixngsnndmamwdi'rat the inventive

corftoingt crrmisS nPoRTRL 14 nroiliprt o Pridaife, spasies in cells

subphtw tohakidative istrégst MHR r@Qﬁ&@Wﬂ’ésﬁﬁbU é%xfc’!o ré‘ska%es are

in vitro. PPAR actrvatron was tested in vitro
a’SOF@Ii%PtWBtﬁtdm eing @stiradical psotegtion insaulfurgd eds.
transcriptional activity of chinmeras conposed of the
DNA bi ndi ng domai n of the yeast gal4 transcription
factor and the |igand bindi ng domain of the different

MedsBrétaentloflipid Iperoxidatiorsul t s were then confirmed in
cell lines according to the follow ng protocols :

The protective effect of the compounds on lipid peroxidation in cultured cells (cell
models noted hereinabove) was determined as follows : the different cell lines and
the primary celi cultures were treated as described earlier, the cell supernatant
was recovered after treatment and the cells were lysed and recovered for
determination of protein concentration. Lipid peroxidation was detected as

follows :

Lipid peroxidation was measured by using thiobarbituric acid (TBA) which reacts
with lipid peroxidation of aldehydes such as malondialdehyde (MDA). After
freatment, the cell supernatant was collected (900 pl) and 90 ul of butylated
hydroxytoluene were added (Morliere, Moysan et al. 1991). One milliliter 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 exiracted with butanol. The organic phase was
analysed by spectrofiuorimetry (Aexc=515 nm and Aem=550 nm) on a Shimazu




The exanple is given for RKL 3 cells. 8 Februar, 094 2007
83 a. Culture protocols RK13 cells were from ngéé K(

(Porton Down, UK) and were dfdbwn in DVEM medi um
suppl enented with 10 %.(VN) fetal calf serum 100 U ni
penicillin (G bco, Paisley, UK) and 2 nM L-gl utam ne

G bco, Paisle The culture nediumwas chan
15Q1, eFREARYugape’ Srchinags Genporationg 7Kyete, aJanan)di B@Bs are

oAl 4 WS A i eI BR T

resy@wanpmluzmrmemﬂmmmm 4 have been :
descri bed by Raspe, Madsen et al. (1999). The

The Geb%@ﬁﬂ%achpdrom@ioﬁa— Ob¥ARYd GO tied Lol BedRidewith the inventive

obt ai into the pGal 4-4) vector of
comied q:qq rg@tﬁﬁlﬂ YigusrEesitseor r esponding to the DEF

domains of the human PPARa and PPARy nucl ear
The inventiye corapoundsnadwntagaowsly Bxbii intrirgie antiowisant properties

R T P R R

shopGiiTatptiesinveativey /comtpoundshare eapabiesobindueiticoife expression of
Gal_4- hPPARa, pGal 4- hPPA

gef'%fo?ﬁ“r?é*) %EGﬁoﬁﬂa"ttpéfgzaW s fasedpartipying featugescehihe inventive
comiRfirls Bifbw Qs 1o W%Y@'éﬁ‘ect?@fép\“ ghf“%gbgﬁ Erl‘fXId?tlvei stress and

previ ously described protoco

therefore)be protected mgalnst é‘eefradlcm-lmimed deimdgd.he t est
conpounds. At the end of the experinment, the cells
were |ysed (G bco, Paisley, UK) and Iuci ferase
activity was determined with a Dual-LuciferaseTM

Exafepler t4r Bealuations fMPPAR( Rictivation Yhdivi@s. bY  theéSAhventive
—'ﬁé&'&gjﬁng to the supplier s instructions as previously
co ed. The protein content of the cell extracts

was then nmeasured with the Bi o-Rad Protein Assay

(Bi o- Rad, Muni ch, Germany) as directed by the

o BB o ORI ARSIl Dor et
are thevesrhpuendowhose @Sefellﬁtlbh I GESSTRA Mith abbPe examples.
pGal 4- hPPARa pl asmi Sai d

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 end diabetes — play an important role in lipid and

'glucose homeostasis. The following experimental data show that the inventive |

compounds activate PPARa. and PPARYy in vitro.

PPAR activation was tested in vitro 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

foliowing profocols :

The example is given for RK13 cells.




8 February 2007 84 induction of |uciferase acgipghddry 2007
i ndi cates that the inventive conpounds are activatofrs
of PPARa. The results are gi&n in figures 2-1, 2-2,
2-3, 2-4, 2-5, 2-6 which illustrate the PPARa
activator properties of inventive conpounds 3, 4, 7,
8,~9, 11, 12, 13, 14, 17, 19, 20, 21, 22, 23, 24, 25,

a. HCulye pretocels 37 38, 41. The inventors denpnstrate

% [ r]crease in luciferase activity in cells treated
RKAS: sells; were fem: ECAGS ritswieds Daven, t Ukh sindc wede wgrownt ine DMEM

T ] [ ' i.on of I, ferase... .
meich SuBCIEATRIBL AR o 1TV BROLRH 8EE 10 BimEpaiEiin Gibeo,
Paiglayi, W) arel 2 mMRAGutanhing (Gisub] Paigley, DY EThé Bufti@Udium was

h 2-7dvvh| ch,ill ustrﬁ?ﬁs the PPARy activator properties
ChanasaRyaRY tye dayip Sdligsvare kept al@y°Gdn aphumislifieds95% ait/5% CO,
atnfosphapd i on of the anti-inflammatory properties of the

i nventive conpounds : An inflammtory response is
observed in many neurol ogi cal disorders, including
multiple sclerosis, Al zheiner's disease and

b PIsRBn B BRI o P LSRR por Pt o
The st 8C5H kgL pBLHPMV. SGarimARe. pEaloRPRAR e pGald-
> "Of ' ; 0
b haveBebt YeSiibiod BYRadi, Widsdll ot LIOOEC TBR R4 PRPARS and
- pGalA4iFPAR} donsfriciseddd GSHEENBY lclcmh@ iﬁﬁohf‘é""?idagzlgbs vector of

997).. Cell lines and primary bells were culture
PCR=areplified D frgaenie cormespoadingrtodheddBBtdomains of the human

I e R il..0111 - B4) (Sigma, France) was
Ppélggoqr@t??B@@ﬁlgl?a&?%ﬁqtp@ wat er and stored at 4C.
Cells were treated with LPS I lag/m for 24 hours. To

avoid interference fromother factors the culture

dium was conpl etely changed. TNF-a is an inportant
?i@']ﬁ%?q?'} he inflanmatory response to stress

_(oxidative stress for exanple). To evaluate TNF-a
RK': gellsi were nseedasbrine 2dowel | oultuxei dishby at 5x10* cells/well and

transfected for 2 hours with the reporter plasmid pG5TkpGL3 (50 ng/well), the
expression vectors pGald-¢, pGald-mPPARa, pGald-hPPARG, pGal4-hPPARy
(100 ng/well) and the transfection efﬁciency control vector pRL-CMV (1 ng/well)
according to the previously described protocol (Raspe, Madsen et al. 1999), then

C.

incubated for 36 hours with the test compounds. At the end of the experiment, the
cells were lysed (Gibco, Paisley, UK) and luciferase activity was determined with a
Dual-Luciferase™ Reporter Assay System kit (Promega, Madison, WI, USA)
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 pGaI4-hPPARa plasmid. Said




i ncreasing doses of LPS, the culture nmedium of ggepyary 2007
stinmul ated cells was renoved and 8 February 2007 85
TNF-a was assayed with an EI845A- TNF-a kit (I nmunot ech,
France). Sanples were diluted 50-fold so as to be in
the range of the standard curve (Chang, Hudson et al.
. .2000). The anti-inflammatory property of the conpounds
’“db\géo%r%fr Jeviarase gagiviyolindivates thate thel nvenlivairempounds are

act ' s sQpl etely changed and the cells were
?ﬁgﬁgged vxlf(?h the test conpounds for 2 hours, after

' LPS was added to th | ture dj t L aq/
T Pedis: ik SForti Suiek 2ef, 252 hoard fudutzad: woh Hustrate the
PPARL a Bopali i ! tpr 8
V\hena(ﬁgut%??ﬂrqeat egl%?égg{vﬁgﬂv%ecﬁﬁﬁ&@rdg ?’yﬁ’gﬁa%n% 12, 13,14,
17,7928 B1n@2, §3aR4; 25,826, 131 B8, B 03%Kat.Prot ei n Assay
kit (Bio-Rad, Minich, Germany) according to the

Thesipvehiars' dernonstratet aw iricredse imbactierase aictivty inheells treated with
decrease in TNF-a secretion induced by treatnment with

thet“ﬂ\@rfr:lé@t C@Bﬁﬁﬁﬂ%s’lnﬂstf%&?fﬁ‘é@g'e‘dithsihpgl(ﬁwwlﬂ??%ima%mtsi- Said
g e e T L A

actiesiors ohPPARyt ory properties. Exanple 6: Eval uation of
the neuroprotective effects of the inventive

o - r - -
The TR Bie N brP iR 2 WinEh ARl AP HPAR Eqtor propertes
of inventive soapbuadisi 17, SBramd 29. of t he compounds C57

bl ack/6 mce (wld-type) were used for this

experiment. Animals were naintained on a 12 hour

light-dark cycle at a tenperature of 20C 3C. Water

Exantplef 50 Evauationdot o %ﬂﬂiﬂﬂa@hﬁiﬂbi@péﬂfe@k& 4h€ inventive
wei ght gain were recorded. € rnveni1ve conmpounds
compandszkg/ day) or the vehicle (0.5 % carboxycel | ul ose
(CMC)) were adm nistered to the animal s by gavage, for
14 days before ischema induction in the mddle

cerebral artery.
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 alse an important factor in
-neurodegeneration. In stroke, one of the first reactions of glial cells is fo 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 (Rothwel
- 1997).

Cell lines and primary cells were cultured as described hereinabove.

LPS bacterial endotoxin (Escherichia cofi 0111 :B4) (Sigma, France) was
reconstituted in distilled water and stored at 4°C. Cells were treated with LPS 1
ug/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




8 February 2007 86 1.2 Ischem a induction-rep rngsn 007
by intral uninal occlusion of the niddle cerebr &Y
artery : Animals were anesgheti zed by intraperitoneal
injection of 300 ng/ kg chloral hydrate. A rectal
probe was inserted and body tenperature was naintai ned
at 37C 0.5C. Blood pressure was nonitored throughout

TNitHoe waspassayed: witbnate ElASAUTHFeal kin{lownensteeh, Franoe)gSamples

car,ot.i y was osed by a nedian incision in
Wefﬁhg?%sak%ﬁg Eb%éa in thé Anger 9t e stangard urve (Chang,
Huddohn @mgg@g@nd an arteriotony was fashioned in the

ext er nal carotld artery so as to insert a nylon

BBy 115 R A8 B ot

the gell eg&urfa(xmdlmw v.casgl_jr?lnmtﬂell:eﬂsechang&manﬁ tihvdreelis ﬂéfeﬁtnﬁubated with
er.ebr a e S wn one hour
the %%t&P"?R?%JSJﬁfﬁ dlasmioh LERS whb adidhd o i pullare medium

at 1iRi/ai ﬁhal’é&r\&@htratlbrﬂ’e st fa —hBGWn?;uBfaL@ﬁ thé Q:%fl EHééﬂ'%tant was
ani nraancﬁr eviously treate

recqysred alored at bﬁOp@Mhﬁmmntmate@ e:hrcwﬂg. (Belm werawysed and

i.cged: cty.ons
proteft v’ 68 Wi e B Erbn tisB ok @ReRPghaMunich,
Gem)aooommmcsdwimcﬂunéhe infarct. Areas
were measured and the volune of the infarct and the
Thetmeasbn%'ﬁm_ SRGY he dRtesd HrRired Rerddh fn‘?_il]g.llc Y'Y roatment with
formula : (corrected i1ntarct volune =
the fegtvobupeuntls ris géntpresseds mse pg/mi/p! pmtelwfadcbfas the percentage

rolafELHG NG Ghric TR st iy he i Buedlveomgaunds have

anti.ﬁm@ﬁmpgﬁ@sgecrease in infarct volune as
conpared wth untreated ani mals. When the inventive

conmpounds were administered to the aninmals before the
i schem a (prophylactic effect), they were capabl e of

xanmigc @n;g m! ggn_ont of tﬂmn netiroprateuitiveoleffelets r of thes ingentive
] A cerehrs ~fep.

rie prophyl actic

Prophylactic model :

1. Treatments of animals

1.1 Animals and administration of the compdunds
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 % carboxyceliulose
(CMC)) were administered to the animals by gavage, for 14 days before ischemia
induction in the middle cerebral artery.




3. Measurenent of antioxidant enzyne activity éFZﬂﬁaryzom

nmouse brains were frozen, crushed and reduced to

powder, then resuspended igesaline solution. The

different enzyme activities were then 8 February 2007

87 measured as described by the foll ow ng authors :

super oxi de di snutase (Fl ohe and Ofing 1984);
1.2 dscheminiiothactiver repedasion(Raiitiaturaimal vatlasivnrof the Gididie cerebral
aﬂ%ut at hi one reductase (Spooner, Delides et at. 1981);

ut at hi one- S-transferase (Habig and Jakoby 1981);

.catal ase (Aebj 1984). Said different enzyne activities
AnGRIS \FETE, ERSatheliasd, by infsregHioneRLaiecain af 300I Bg/kg chioral

hydF4teat Rdredtdl hrbhe way ﬁ{gérfggil S@Wﬁ%@@i’éﬁh&%@ Imaintained at

acute phase treatnent no
37°Crid 0 & Co rBloed eréssire nvasymonitomdutiicoaihont thel ekperiaént. he

m ddl e cerebral artery. Aninmals such as those
Undizse sultsical mivbseipey the fr?ﬂﬂ&ﬁﬁoﬁ@ farfdhy WX efpésENby a median
. .Ani mal ﬁ were apesthetized by intraperitoneal injection
Incigipn3ndhadrec- chherripryorpaladine. aeryewaalligpteshat taorigin and an

kB oo . . .

artepBRAhy S TRt WEME SIS SR e, A8 Belo, deft @ nyton
morefiament whiclumder gentiyuadiareledrtothe sommaontdzeotid gitery and then

into (6 Wrfelnal St ey sns e mcchidec e argin otyecmiddle cerebral
artehy. STRé filirlertWadWithafdvit bARL P taer (RSP Féﬁ:%r%dr%iéﬂ?e

external carotid artery so as to Insert a
nmonofi | ament, which was gently advanced to the comon
carotid artery and then into the internal carotid

' he origin of the mddle
2. h@éé%ﬁ%égﬁ%t?fptaﬁ:ﬁﬁ%h&é%ﬁ”rgﬁem was w t hdrawn one hour’
I t I reperfusion. 2. Treatnent of aninals,: .
TweRfi-flyro oo e, AREUSIP coniGiate i aviPuRY: FoaBd: haps with the
compbatis werb dithidrfizéd B¢ pehitharbRARNMEMSsdy the oral or
system c route one or nore tinmes after reperfusion. 3.
Brailys agateeripidly HoZdhehid $NE&d .C.tS&FtldH%ewéreS%&ﬁHé({ Wiﬁfci?sgl violet.
hours after” reperfusion, aninmals previously treate r
Unstainedizohes f 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 hemisphére)) to

compensate for cerebral oedema.

Analysis of the brain sections from treated animals revealed é marked decrease in
infarct volume as compared with untreated 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
' _resuSpen_ded in saline solution. The different enzyme activities were then




conmpounds were eut hani zed by pentobarbital overdose. 8
February 2007 88 Brains were rapidly frozen afdebruary2007
sliced. Sections were stain&dd with cresyl violet.

Unst ai ned zones of the brain sections were considered

to be damaged by the infarct. Areas were neasured and
the volune of the infarct and the two hem spheres was

megayred) as lesetibed by the falloming @uthers :: sypssexidetdigmutase (Flohe

' . 7. | I .= . Hight .
and B 8} Ui g 495 AV WBRGRE 665 gtatione
redqolmpedﬁxotsa)l"feo{ mﬁ?e?ralalf&galﬂn.g%lmtart]ﬁibﬂefstvl-&anﬁfera?e (Habig and

curative tre eat nent o e ‘acut e phase),
Ja'@ﬁyﬁéﬁﬁtqaggﬁggﬁﬂmfé%ﬁe i nventive compounds had

_fﬁg@r brain | esions than untreated animals. In fact,
Said liieranh epeyme astivities werpdnerensesh imbraie preparations from animals

apereny : : ] ] ed one or nore tinmes after

tréﬁgchemngér"\é\%%@vgy on&%a%{éxanpl e of the results is

given in figure 3-2 which illustrates the acute

neur oprotective properties of inventive conpounds 15

d 42. The tive conmpounds in
Curgllye ¢ X QAT s shows that said novel
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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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the formula : -CONR6R7, substituents from grou
sel ected in the group consisting of sulfonic a%ﬁ%b?@%zoor
SBH) and sul fonam de groups corresponding to the
formula : -S02NR6R7, with @? and R7, which are the

same or different, represeriting a hydrogen atomor an

al kyl group possibly substituted by at |east one group

of the type 1 or 2, the optical and geonetric isoners,
racemates, tautoners, salgipdMBydrates and m xtures
thereof, with the exception of conpounds represented

by formula (1) in which X2 represents a hydrogen atom
and X, represents -G Rl where Gl represents an oxygen

atom and Rl represents CH2COOH. 8 February 2007 ,94
S et St R Ry R Ry G oo Cervative AR rag iy that
i€ 366 ZRHomiuth hgbelowtz is represented by formula
(1) below: x3 x9 5 Xla X] xb (lI) in which: X1
represents a hal ogen or a -Rl group or a group
corresponding to the followng formya : -Gl-Rl, X2
represents a hydrogen atomor a thiop{tngso group or a
hydroxy group or an al kyl car bonyl oroup or an
“unsubstituted al kyl oxy grdug ~Aiket~group or an
fthio group, X2 can

al kyl thi o group or an al kyl darf
al so represent a sul phur at o bgund to carbon 3 of

t he propene chain, so as to forn¥a derivative of the

type 2-phenyl - 4H 1- benzot hi opyr an- 4(-i)one,

O]

in which :

X1 represents a halogen or a -R1 group or a group corresponding to the following
formula : -G1-R1, |

X2 represents a hydrogen atom or a thionitroso group or a hydroxy group or an
alkylcarbonyloxy group or an unsubstituted alkyloxy group or a thiof group or an
alkyfthio group or an alkylcarbonylthio group, X2 can also represent an oxygen or
sulphur 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 or of the type 2-phenyl-4H-1-
benzothiopyran-4-one,

X3 represents a -R3 group or a group corresponding to the following formuia: -
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 following formula : -
G5-RS5,
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hal ogen or a thionitroso group or a -R4 group or a
group corresponding to thg,followng formula :
-A-R4, X5 represents a -R5 group or a group
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is an oxygen atom 8 February 2007 95 R, R3, R4, R5,
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atomor an al kyl group substituted or not by a
substituent which is part of group 1 or group 2
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substituents from group 1 are selected in the group consisting of carboxy groups
corresponding fo the formula : -COORg and carbamoyl groups corresponding to
the formula : -CONRgR>,

substituents from group 2 are selected in the group consisting of sulfonic acid (-
SO;H) and sulfonamide groups corresponding to the formula : -S0:NRsR7,

with Rs and Rz, which are the same or different, representing a hydrogen atom or
an alkyl group possibly substifuted 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 représented by formula (1} in which Xz represents
a hydrogen atom and Xy represents -G1R1 where G1 represents an oxygen atom
and R1 represents CH2COOH. ' '




m xtures thereof, with the exception of conpou
represented by for mula (1) in which X2 represe%t%‘bmaryzow
hydrogen atom and X, represents -GlL Rl where Gl
represents an oxygen atomggnd R1 represents CH2000H,
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a sul phur atom 7- Derivative ac or di ng to any one of
the preceding clains, characteri%ed in that X2 is a
hydrogen atom a thionitroso group @L a hydroxy group
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corresponding 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,




inthat X1 is a -Gl-R group, Gl and Rl being
defined in claiml or 2. 8 February 2007 97 1%5#%&”%2007

Derivative according to any one of the preceding
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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 : _
- X2 represents a hydrogen atom and X; represents ~-G1R1 where G1 represents

an oxygen atom and R1 represents CH2COOH,
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n a ro S St e
GIRERAOE Blreprasbnis Hoousn g g s represans %ﬁ?&&é#@#‘%w

CHACONACRETHG2 SaHX 0%, 38k iX) eshrbstngd @CHBL Or 2. 20-
Derivative according to any one of the preced| ng

clainms, characterized in that X1 represents a hal ogen.

21- @Ueﬁ@étiv&ea&‘éﬁ@{gd'td‘%léuﬂ NY¥r Qn%hﬁrfacfehé‘ecpr‘@%ﬁ' R9can
clains, characterized in that Xl, X3 X5

CPE!WR@@@M theoy @iz)e coTrBnating Obélnﬁﬁu‘@sthépl ned in
claiml or 2. 22- Derivative according to any one of
the recedi ng clains, characterized in that X, X3,

- Dgivater anserding te@{adznlsi), 20@BREIizedoN gt mgne of thergraurs
n tive according to any one
X3 X4%hﬁ‘kﬂ‘g%per§%ea§s 3 ftrod®i 4y £

aracterized in that IS
selected in the group consisting of

L L2 il 6 A58 ERoRy Shiie) PEL LR SY BAPRAL Ly Fad 31 o

goup® XByxi4 ex@XﬂmﬁémjecmhMugémhtmt hyl met hyl oxyphenyl ]-
3-[3,5-d itertbutyl - 4-hydroxyphenyl] prop-2-en-1-one,
1-[ 2- hydr oxy- 4-i sopropyl oxycar bonyl di nmet hyl met hyl oxyph
enyld—ﬂén&zalvefaccordlng to any one of the preceding claims, characterized in

hydr ox op- 2-en-1-one,
thf %‘%r‘ﬁ% ﬁ@%‘?ﬂe-pv?p p%ﬁ*" B@'ﬁ‘(pfa‘?rﬂet hyi met hyl oxy- 4- hy
dr oxy- 5- tertbutylphenyl]prop 2-en- 1-one,
~ 7- Derivative according to any one of the preceding claims, characterized in
that X2 is a hydrogen atom, a thionitroso group or a hydroxy group or an alkyloxy

‘group or a thiof group or an alkylthio group.

8- Derivative according to any one of the preceding claims, characterized in
that X4 represent a thionitroso group or a —R4 group or a group corresponding to
the formula ~G4R4 and X2 is a thionitroso group or a hydroxy, alkyloxy, thiol or
alkylthie group, G4 and R4-being such as defined in claim 1 or 2,

9- Derivative according to any one of the preceding claims, characterized in
that X1 represents a ~R1 group or a group corresponding to the formula -G1-R1,
R1 being an alkyl group substituted by a substituent which is part of group 1, G1
and the substituent from group 1 being such as defined in claim 1 or 2.

10- Derivative according to any one of the preceding claims, characterized
in that X1 is a ~-G1-R1 group, G1 and R1 being such as defined in claim 1 or 2.




1-[ 2- hydr oxyphenyl ] -3-[ 3-i sopr opyl oxycar bonyl di
et hyl oxy-4- hydroxy-5-tertbutyl phenyl ] prop-2 BJ‘E%BMX'&%OT
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1-[2-hydroxy-4-ch|orophenyb%-B-[3-carboxydinethylnethy_
| oxy- 4- hydroxy-5- tertbutyfphenyl|jprop-2-en-1-one,

1-[ 2- hydr oxy- 4- chl or ophenyl ] - 3-[ 3-1 sopr opyl oxycar bonyl

di met hyl met hyl oxy-

4- hygi. C!?éﬁvéﬁxle%dcb#éﬁd{;' 8D vhE RF @Rs Bre88diAg BBfns, clarhateined
0 henyl 3- carboxydlnethylnethyl-4 hydr oxy- 5-
g]ai/ %ﬂ,t@p #@,ﬁ,{ PistB i B high-G1 isgieoxygen atom, R1 bein such as

d@f,{e%-,hggmg)bqhgnyl ]-3-[3-isopropyl oxycarbonyi di met hyl m

hyl - 4- hydroxy-5- tertbutyl phenyl]prop-2-en-1-one,

1 [2 hydr oxy- 4- chl or ophenyl ] - 3-[ 3- car boxydi net hyl net hy

Zhh %&9&%&‘ Ve~ a&ﬁr‘iﬂr@ %%‘gﬁ I?an? %glﬁ&@cgdl cIE i) %haragtenzed

roxy-4-¢ Sopropyl oxycar
lrdihﬁt:t(hyemeswas a4=R1hgrdu@myaaymlm cctm:aspbmm];q the formula -G1-

r
T e LD
G1remtiHiye amiish;denbd;cpin groyb Prbedyg ich as ﬂetmmi in claim 1 or 2.
1-[ 2- hydr oxy- 4-chl or ophenyl ]-3-[ 3, 5-d i nmet hoxy-4
i sopr opyl oxycar bonyi di net hyl met hyl oxy
phertgk Dm;mepiw@-aemrﬂlhgﬂ@any one of the preceding claims, characterized

O TRy £ OB SRR (7 Gebandng g dormla -6

R3- fRQbBMQ rawadlqm Ql‘dﬂb]suﬁst[té&ed by substituent which is part of group 1,

b Xﬁm@éﬁﬁwﬂéﬁ%@ef g-55 s Relnsddn olging .96 2

roxy - car boxydi net hyl net hyl oxyphenyl] 3-[3,5-di-netho

-4- hyd h [ ] -2- 1-0
1 [3 4h9ém29%§(/¥ %cgcgéﬁa éégnbszgégf W@rﬁrﬁ%ﬁw Heimse EhRrRLIRNASH

anﬁa\‘H A3 Asphrésepts a —R3 group or a group correspondmg to the formula -G3-
di met hoxy- 4- hydr oxy Ero -2-en-1-one

R3,-R3beipg apafkyl gomp @ﬂbﬁﬁ@ﬁ@ y 23upstityent wiyeh is:Rartf group 2,

G3 and the substituent from group 2 being such as defined in claim 1 or 2.

15- 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,
R4 being an alkyl group substituted by a substituent which is part of group 1, G4
and the substituent from group 1 being such as defined in claim 1 or 2.

16- Derivative according to any one of the preceding claims, characterized
in that X4 is a ~G4-R4 group, G4 and R4 being as defined in claim 1 or 2.

17- 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, R4 being such as
defined in claim 1 or 2.

18- 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, and X3 or X5




car boxydi net hyl net hyl oxyphenyl ] - 2-prop-2-en
1-[ 2- hydroxy-4-chl orophenyl ] -3-[ 3, 4-di hyd roxya&%ﬁmawzmﬁ
i sopr opyl oxycar bonyl di m

et hyl met hyl oxyphenyl ] - pr op-2- en- 1- one,

1-[ 2- hydr oxy- 4- car boxydi met'nyl met hyl oxyphenyl ] -3-[ 3, 5-

di net hyl - 4- hydr oxyphenyl j prop- 2- en- 1- one,

1-[ 2- hydr oxy- 4-i sopropyl oxycar bonyl di nmet hyl met hyl oxyph

myédtway [r@prﬁseé:t R3 orhG3R3 on the one hand, and R5 or GSRS on the
%g}; 083 an)c/i ;{506(3’ r[:]) SIW! érg{t[?spcontammg a%ﬁgstltuent ?rom groﬁp 1
dnd B4 hoslriasanddhs BlisstRrRAeAYgrén Bhéinglsiptadydefified in claim 1

carboxydlnethylnethyloxyphenyl ] prop- en-l-one

@3- 2- hydr oxy- 4- chl or ophenyl ] - 3-[ 3, 5- di net hyl -
|sopropyloxycarbonyldinethylnethyloxyphenyl]prop-Z-en-
1-one, 1-[2-hydroxyphenyl]-3-[3, 5-di methyl -4-

car baRyRenivetive/ageetding ©xamreneyef|the srecediag cfairsh eharacterized

lﬁgﬁ(ag%ﬂenyﬁenés T S]R’dsgrgu%g{ ﬁ )9|"°u£ corre:aoondm (gc):( thg afo'bmm?/ -G4-R4,
hﬁlﬂﬂifﬂh ralvhgroux ppbasituied py epsustiuent whinhds part of group 2, G4
il BASSRENAREYEL> 3 g ERO IR LEA Byb! i opher
i gopropyl oxycia ol th 0
[ o hen
P SRt AR 0 RIS RSP EUSDRATT Frarmpprize
iméah}i rdpregehizrgyhdlogenop- 2- en- 1 one,

1-[4-chl orophenyl ]-3-[ 3, 5-di net hyl -
tertlobutyloxycarbonyldlnEthyInethyloxyphenyl]prop 2-e

n- | - DheDerilativé-aebbramanb ejﬁlyh:]ne?of[tﬁ?a predédimy Biims} characterized
iql ﬁl%gﬁ@f%?ﬂcar On plréjslen e gﬁ:g)g&b%)QGD 'k%”?fe'ar%é’ ragpcie%ngé] in
clhkirh 4-oghl or ophenyl ] - 3-[ 3, 5- di et hyl - 4- car boxydi net hyl nme

t hyl oxyphenyl ] prop- 2-en-1-one,

22- Detrivative according to any one of the preceding claims, characterized
in that X1, X3, X4 or X5 represents SC(CH3)2COOR6, R6 being as defined in

claim 1 or 2,

_ 23- Derivative according to any one of the preceding claims, characterized
in that it is selected in the group consisting of
1-[2-hydroxy-4-carboxydimethylmethyloxyphenyl]-3-[3,5-ditertbutyl-4- '
hydroxyphenyljprop-2-en-1-one,
1-[2-hydroxy-4-ethoxycarbonyldimethylmethyloxyphenyi]-3-{3,5-difertbutyl-
4-hydroxyphenyllprop-z-en"l—one, ‘
1-[2-hydroxy-4-isopropyloxycarbonyldimethylmethyloxyphenyi]-3-[3,5-
ditertbutyl-4-hydroxyphenyllprop-2-en-1-one, '
' -[2-hydroxyphenyl}-3-[3—carboxyd|methyfmethyloxy~4~hydroxy-s-
tertbutylphenyljprop-2-en-1-one,
1-[2-hydroxyphenyl]-3-[3-isopropyloxycarbonyldimethylmethyloxy-4-
hydroxy-S-teﬁbutyIthnyI]prop-2-en-1 -one, -




1-[ 4-chl oro- 2- hydr oxyphenyl ] - 3- [ 4- car boxydi nmet

| t hi ophenyl ] prop-2- en-1-one, 1-[4- carboxyd QM%HELH&mn
i met hyl net hyl oxyphenyl ] -3-[ 3, 5-di net hyl -

hydr oxyphenyl ] pr op- 2- en- 1- ,

1- [ 4- net hyl t hi ophenyl | - 3-[ 4= car boxydi net hyl et hyl oxyph
enyl ] prop-2-en-1- one,

"1-[ 4- car boxydi net hyl met hyl t hi ophenyl ] -3-[4-net hyl t hi op
heny1-[hyaioxd-Lchidroped®i]-313{carbaygdimethyimethyloxy-4-hydroxy-5-

r QXy- no enI - 3-[ 3, 5-di net hyl - 4-

i@ﬁ?%ﬁ? IfPé?Fﬁg oE(yphenyI]prgp 2-en-1-one, -

1-[ 44- Qaﬁmqfdi-émérbMhéﬁ?]}h){hQéﬁpﬁﬁﬁrmxizdaré’m{y!ﬁ!mhﬁmbﬁbloﬁﬁlh
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e P BN P 2] S0l mat Pl - 4
terty. MY&)@%W&@T]J@‘{G%EFBOXWMethylmethyl 4-hydroxY -5-

i met h oxyphenyl | prop-2-én-1 "-oné

*¥FWHW§PHVH¥%¥ BRdraNe} - 3-[3, 5-dinmethyl-4 isop
{ gg}’izf?éiﬁﬁﬁfx?&@ﬁﬂ} 815 18Iyl A it RE RN IhyPa-hydroxy-5-
tertopty] pharyijprepri2gprienye.] - 3- [ 3, 5- di net hyl - 4-
C af blo ggﬁégniﬁ{;;f%b&?&gﬂ@ gﬁ%!o%@{ rﬂ&pﬁﬂw%ﬁwyl -2$)6roxy-5-
teﬂbmhzlpbbwllprupngelaﬂmyl d
';Tt IIOQ %@WH— -[@Jgso roﬁ,gl{)#&cgfb}nyldzmethylmethy!—4—
hmyeﬁegaﬂbn&mhgmyﬂairhg«lz@nypbwyl ] pr op- 2 en 1- one,
R N A
carbmtytipetmtimytheisyypinenyllofr-2enl-aw; 1 one,
cargég?%¥%%§%§£E@%K%ng§%%gEVﬁ%t 2 gn 1-one,
fsdprbﬁylmbm%bm&mtmahﬁmﬁﬂwnwp”»*o;ﬁ 2135 ﬁmmmt hyl -
1-[2-hydroxyphenyl]-3-[3,5-dimethoxy-4-
carboxydimethylmethyloxyphenyllprop-2-en-1-one,
1-[2-hydroxyphenyl]-3-[3,5-dimethoxy-4-isopropyloxycarbony!
dimethylmethyloxyphenyl{lprop-2-en-1-one,
1-[2-hydroxy-4-carboxydimethylmethyloxyphenyl}-3-[3,5-di-methoxy-4-
hydroxyphenyilprop-2-en-1-one,
1-[2-hydroxy-4-isopropyloxycarbonyldimethylmethyloxyphenyl}-3-3,5-
dimethoxy-4-hydroxyphenyijprop-2-en-1-one,
1-[2-hydroxy-4-chiorophenyl}-3-[3,4-dihydroxy-5-
carboxydimethylmethyloxyphenyl]- 2-prop-2-en-1-one,
1~[2~hydroxy—4-chiorophenyl]-3—[3.4-dihydro‘xy-S-
isopropyloxycarbonyldimethyimethyloxyphenyl}-prop-2-en-1-one,
1-[2-hydroxy-4-carboxydimethylmethyloxyphenyl]-3-[3,5-dimethyl-4-
hydroxyphenyllprop-2-en-1-one,
1-[2-hydroxy-4-isopro pyloxycarbonyldimethylmethyloxyphenyl}-S—[B,S-
dimethyl-4-hydroxyphenyllprop-2-en-1-one,




terti obutyl oxycarbonyl di nmet hyl net hyl oxyphenyl ] - 2-
n-1-one, 1-[2-nethytoxy-4-chlorophenyl]-3-[3, %rl%emgry%ow
5- di met hyl - 4-

car boxydi net hyl et hyl oxyph | ] prop-2-en-1-one,

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

terti obutyl oxycar bonyl di nmet hyl net hyl oxyphenyl ] pr op- 2-e
n-1-one, 1-[4-heptyl phenyl]-3-[3,

5- di mf2-hydrexdy-¢-ahbmphdnylire e timetiy-khoxyphenyl ] pr op-

—en- 1-ope -[.4-bro henyl 1-3-[3, 5-dinethyl -4-
‘%?%ﬁ‘?%%‘%@l"&%’@%’fyﬁ?bﬁwgm% ?é/"lﬁ'"l?é‘%hyl oxyphenyl ] prop- 2-e
2- 1Aﬂ){ﬂéhydro>r<]y—4—c?Ioroghenyl]-3—[d::‘._,5~dimetl?y!-Zi- ' boxvd -

1-14- bronophen -3-13, 5-di nmet - 4- car boxydi met hyl nmet
'FRPF%X%H% ?qyﬂfﬁ'@%thw{egw?wmwﬂ B0-2rRIF 10881 ve
aC001-1?2-l?ﬂ1r¢)@pﬂ6!¥yl]¢81ﬁ,518i.n{elﬂﬁ/l—@f ecedi ng cl ai ns,

int

caratel'zed at it is selected in the group
cg §y@rpp{¢g mggthyloxyphenyllprop-2-en-1-one,

1- [ 4t-EehjedtyBhementdd-di W

car bo%ﬁet@y?ﬂ@t h%?ll’ oxl;ﬁ;gﬂglﬁgliﬁygr - ZSI%eﬁ]h-Jolny! one,
d@qtﬁmegi%wg ég!};}gﬂq-f@nf ;;%_friy net hyil% - 4- . .8
car bapvg)d ¥ ﬁ}@ DML ARGty &ARyithidpRenyiphip-2-879-
February 2007 2 .
Of&,[ 4- br onophenyl j - 3-[ 3, 5- di et hyl - 4- car boxyd

i metqypl. henyl ] prop- 2-en-1-one. 25-
_Derik%t@tdg(gé@%ﬁ’gi to any one of the preceding
isgprapyiexyce hansidinasthyimdthyithiopHeayllirowe-2dier1-o0e,i ve i s

car by PR ARABR PRI L  one. 26
migtiy tioplienyilprop{2eeri-tigne,onpounds represented by formul a
c1 2" TRk RS B T sE T compr i Ges contact i ng
tertiobbigtokgcanboradditithyimethyioxyplieryBarep-20ae1 opgpound
comtaRneEa PR PP eBME! mil a (8), formi as (A
iseprdpylidXyc®ohgdimethyimethyloxyphenyllprop-2-en-1-one,
1-f4-chlorophenyl]-3-[3,5-dimethyl-4-carboxydimethylmethyloxyphenyllprop-
2-en-1-one,
1-{4-chloro-2-hydroxyphenyl]-3-[4-carboxydimethylmethyithiophenyljprop-2-
en-1-one, - ‘
1-[4-carboxydimethyimethyloxyphenyl]-3-[3,5-dimethyl-4-
hydroxyphenyllprop-2-en-1-one,
1-[4-methylthiophenyl}-3-{4-carboxydimethylmethyloxyphenyljprop-2-en-1-
one,
1-[4-carboxydimethylmethylthiophenyl]-3-[4-methylthiophenyllprop-2-en-1-
one,
1-[2-hydroxy-4-bromophenyl]-3-[3,5-dimethyl-4-
carboxydimethylmethyloxyphenyl]prop-2-en-1-one,
1-[4-carboxydimethyimethy!oxyphenyl]—3-[4-methylthiophenyi]prop—2—en—1-
one,




X, o (A 13 X X5 o (B) fornulas in mhlch
X3, X4 and X5 are defined as in claiml or ?{%b%@wzmn
Phar maceuti cal conposition conprising, in a

phar maceutical |y acceptahkﬁusupport, at | east one
conmpound represented by fo la (1) such as defined

in any one of clainms | to 25, including conpounds
represented by formula (1) where X2 represents a

hydrogﬁmeaympﬁéﬁyu-sm gsmhéiRylan oxygen atom X,
esents an oxygen atom

t%'ﬁgbﬁwsﬁfpeéﬁﬂwhvwm%ﬁr YIPropr&eiligefy CH3) 2, and
X3 xﬁ-mawgm@ﬁeﬁm 8388ldirk&thiA-4-28. Phar maceuti cal

nposi tion according to the preceding claim for the

'%qpéoammaﬂmnyﬁmihxlmathy@xmheayllfg@@%ﬂ@vh%m| ar

pat hol0Q¥%thyfhidHiRhUREY3, 396N, hQ{Q@ 29. Pharnmaceuti cal
nmposi tion according to crarm 28, characterized in

Cﬁfb@wdImﬁ@ylwtwmwﬂnrgp~2mh@n@gy i s cerebral

I sc [4Y 4conposition according to

cl airﬂ%@,ethgﬁg 'ES?‘] 3‘@0@ I'n t'hat t he cerebrovascul ar

‘Wm'wyarb@mwmwomhmpmaE-em—@ne.f at | east

?ne prgt}ﬁ&hg%ﬁgnyb 3‘%8 QI op- 2-en-1-one derivative
or h

prepari eu i“‘cal conposition for
carbemdlrn@hylmeﬁaypxmh@nyﬂwm—a-rene’uo:aa& ive nmanner a

cor v e R R RE, Tou” B bt the
tesﬁidb&tyddxwt&nbbnmdﬂﬂdhﬂhmﬂﬁ[qnyﬂmr@&]mp-?—m&ode,r| vative is
any gA0eoRPHP AL T BB RCl udi ng compounds.
carbmryementedethyloggmend)prémpamleotd,) in which @ - X2
repr j,:‘enttéjé yg%gﬂ?lg)?)ﬂeny _Snisagéimethy spr esents -GlR1
tertlobuty[oxycarbonyldemethyimethyloxyphenyl]prop-2-en-1 -one,
1-[2-methyloxy-4-chlorophenyi]-3-[3,5-dimethyl-4-
carboxydimethylmethyloxyphenyllprop-2-en-1-one,
1-[4-heptylphenyl]-3-[3,5-dimethyl-4-
tertiobutyloxycarbonyldimethylmethyloxyphenyllprop-2-en-1-one,
1-[4-heptylphenyl]-3-[3,5-dimethyl-4-carboxydimethylmethyloxyphenyljprop-
2-en-1-one, ‘
1-[4-bromophenyl]-3-[3,5-dimethyl-4-
tertiobutyloxycarbonyldimethylmethyloxyphenyijprop-2-en-1-one,
1-{4-bromophenyl]-3-[3,5-dimethyl-4-carboxydimethylmethyioxyphenyllprop-

2-en~1-one.

24- Derivative according to any one of the preceding claims, characterized
in that it is selected in the group consisting of

1-[4-methyithiophenyl}-3-[3,5-dimethyl-4-
carboxydimethylmethyloxypheny!}propQZ-en-1-one,

1-[4-hexyloxyphenyl}-3-[3,5-dimethyl-4-
carboxydimethylmethyloxyphenyllprop-2-en-1-one, and




an oxygen atom and Rl represents CH2COOH and 8>%bruary2007
represents a hydrogen atom ) (6 represents an oxyg

atom Xi represents - GL Rl where Gl represents an
oxygen atom and Rl repres;eéﬂ) s CH2COOC2H5 or
CH2CONHCH( CH3) 2, and X3 . and X5 represent OCH3.

1-[4-bromophenyl]-3-[3,5-dimethyl-4-carboxydimethylmethyloxyphenyllprop-
2-en-1-one.

25- Derivative according to any one of the preceding claims, characterized
in that the derivative s 1-[4-methylthiophenyi]-3-[3,5-dimethyl-4-
carboxydimethylmethyloxyphenyl]prop-2-en-1-one.

26- Method for preparing compounds represented by formula (1) such as
defined in any one of the preceding claims, characterized in that it comprises
contacting in basic or acidic medium at least one compound corresponding to
formula (A) with at least one compound corresponding to formula (B), formulas (A)
and (B} being :

0 (8)
formulas in which X1, X2, X3, X4 and X5 are defined as in claim 1 or 2.

27. Pharmaceutical composition comprising, in a pharmaceutically
acceptable support, at least one compound represented by formula () such as
defined in any one of claims 1 to 25, including compounds represented by formula
() where X represehts a hydrogen atom, Xs represents an oxygen atom, X
represents ~G1R1 where G1 represents an oxygen atom and R1 represents
CH2COOC2HS or CH2CONHCH(CH3)2, and Xs, X4, and Xs represent OCH3.

28. Pharmaceutical compositioh according to the preceding claim, for the
treatment or prophylaxis of a cerebrovascular pathology.
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29. Pharmaceutical composition according to claim 28, characterized in that

the cerebrovascular pathology is cerebral ischemia.

30. Pharmaceutical composition according to claim 28, characterized in that

the cerebrovascular pathology Is hemorrhagic stroke.

31. Use of at least one.substituted 1,3-diphenylprop-2-¢én-1-one detivative
for preparing a pharmaceutical composition for treating in a preventive or 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 25,
including compounds represented by general formula {1} in which :

- Xy represents a hydrogen atom and X represents -G1R1 where G1 represents
an oxygen atom and R1 represents CH2COOH and

- X, represents a hydrogen atom, X represents an oxygen atom, X represents —
G1R1 where G1 represents an oxygen atom and R1 represents CH2COOC2HS or
CH2CONHCH(CH3)2, and X3, X4, and X5 represent OCH3.




