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1  PREPARATI ON CF 1, 3- DI PHENYLPROP- 2- EN- 1- ONE
DERI VATI VES The i nvention relates to a novel nethod

‘for the preparation of 1,3- 5 di phenyl prop- 2- en- 1- one

derivatives substituted on one of the two phenyl

groups by a carboxyal kyl oxy group or a

car boxyal kyl thi o group. Cenerally,

1, 3-di phenyl propen-1-ones are prepared by a

cond PRERARATIONOFi103-DIPHEN YLERDA2-ENRONEKDERIVATIVES

a O aisen-Schm dt reaction (March J., 3 1992,

"Advanced Organic Chem stry", Fourth Edition, 940,

Wley Interscience). Classically,

1, 3-di phenyl prop-2-en-1-ones substituted by a

car boIE@l iyeolign iglatep W @ omvel neethed far dheepreparation of 1,3-
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Thi s sequence of steps may be sunmar by 5 one of
the following reaction diagrans : 0 OR~ 00-RO OR
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teantorrof drhaldetiydeowittatauketonke Inha ClaieeBchrait aehetiore dMarch J.,
~Agrgnit Gihane® GhemiRngaPoudhstdiien 0. Wiy Interscience).

Classically, 1,3-diphenylprop-2-en-1-ones substituted by a carboxyalkyloxy
group are obtained by said method from starting materials (aldehyde and ketone)
which are selected in such a way és to be substituted by a carboxyalkyloxy group
or by the corresponding ester. This sequence of steps may be summarized by

one of the following reaction diagrams :

: [8)
X 7]
oO—r
a, . D ~ CLJ
o J

0

0

o

OH

R = Alkyl
R’ = H, Alkyl

R = Alkyl
R’ = H, Alky!

However, the acidic nature of the compound so obtained and the frequent
presence in the reaction medium of secondary products and unreacted starting
materials make purification by recrystalilization or silica gel ch'romatography difficult
and result in a significant reduction in the yield. -



materials make purification by recrystallization or
silica gel chromatography difficult and result in a
significant reduction in the ybeld. 2 Thus, the use
of this synthetic strategy for preparing conpounds
cited as exanple | and exanple 3 herein has not nade
it possible to achieve overall yields greater than
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égéag%&aa group or a carboxyal kylthio group can
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the aforenenti oned synthesis in that the
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synthesis which is the object of the invention. D
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the pharm ceu ical or cosmetncs field. In fact, said compounds concurrently
’ display PPAR activator, antioxidant and anti-inflammatory properties and, as such,
have a high therapeutic or prophylactic potential and in particular can be used for
the treatment or prevention of cerebrovascular diseases, cardiovascular diseases,
syndrome X, restenosis, diabetes, obesity, hypertension, inflammatory disorders,
cancers or neoplasms (benign or malignant tumors), neurodegenerative,
dermatologic diseases and disorders related to oxidative stress, for the prevention .
- or treatment of the effects of ageing in general and for example skin ageing,

particularly in the field of cosmetics (appearance of wrinkles, etc.).

The invention is therefore directed at providing a method of preparation of
1,3-diphenylprop-2-en-1-one derivatives substituted on one of the two phenyl



or treatnment of the effects of ageing in general and
for exanple skin ageing, 3 particularly in the field
of cosmnetics (appearance of winkles, etc.). The
invention is therefore directed at providing a nethod
of preparation of 1, 3-diphenyl prop-2-en-1-one
derivatives substituted on one of the two phenyl 3
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Said step may be summarized by one of the following reaction diagrams :
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G=0o0rS,
alkyl chain, R’ = acid-labile protective group
Step (i) : first illustration
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G=0o0rsS,
R = alkyl chain R = acid-labile protective group
Step (i} : second illustration



OHG Ceneral Formula Il 0 WO ~RG OO0 GOQorS, R=
alkyl chain R = acid-labile protective group Step
(i) : second illustration 4 Sgid step is

advant ageously carried out at a tenperature conprised
bet ween 25 and 120C and nore preferably between 80 and
120C, preferabl'y at atnospheric pressure, in the
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car bonate. In a preferred manner, said step is
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di sappearance of the 1, 3-di phenyl prop-2-en-1-one

derivative substituted on one of O the phenyl gr oups

by a r u The o
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Li,n yclic containing froml to 24, preferably
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butyl, isobutyl, pentyl, neopentyl n- hexyl and nore
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in the group consisting

fpr otective grou is select
efmuig (1) desigeatasnat hyhgcabonhehaippsaliratesl € natkiinear or cyclic

dFeSthfg 1o 1 109! pleferdbly from 1 to 10 carbons and more particularly one
carbon atom. Said chain can be substituted by one or more hydrocarbon groups,
saturated, linear or cyclic containing from 1 to 12 carbon atoms, advantageousty
from 1 to 6 such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, pentyl,
neopentyl, n-hexyl and more particularly methyi.

Preferably, the carboxylic acid protective group is selected in the group
consisting of acid-labile functions of the type C1 to C5 alkyl (containing from 1 to 5
carbon atoms) substituted at the carbon atom linked to the carboxylic function by
one or two linear or branched alkyl groups containing from 1 to 4 carbon atoms.
More preferably, the protective group is selected from among tert-butyl and

isopropy! groups.

In the present description, the terms “tert-butyl and isopropyl groups” are
employed, but it must be understood that they can be generalized to any other

protective group of carboxylic acid such as defined hereinabove.

Avantageously, the 1,3-diphenylprop-2-en-1-one derivative substituted by a
hydroxyt or thiol group which is used in step (i) described hereinabove is obtained
by a Claisen-Schmidt reaction in acidic or basic medium of a compound of the



carbon atons) substituted at the carbon atomlinked to
the carboxylic function by one or two |inear or
branched al kyl groups containigg from1l to 4 carbon
atons. Mdre preferably, the protective group is

sel ected fromanong tert-butyl and 5 isopropyl

groups. In the present description, the terns
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it must be understood that they can be generalized to
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defi ned herei nabove. Avantageously, the

1, 3-di phenyl prop-2-en-1 -one derivative substituted by

a hysubsghueant tdigkp g(ipudestiibell herelfstsbve) fHeelnténtive method
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benzagdggége type. .Subsequent to step %i) descri bed, .
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(ii) of preparing the carboxyal kyl oxy or

car boxyal kylthio derivative of

1, 3-di phenyl prop- 2-en-1-one by acid hydrolysis of the

ester obtained in step (i). Said step (ii) may be

summari zed by one of %ﬁg for'l ow ng reaction di agrans 0
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G=OorS, R = al kyl n and®°R® = protective grop -

G=0orS,

alkyl chain and R’ = protective group
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Step (ii) : first illustration

G=0o0rS
R = alkyl chain and R’ = protective group
Step (ii) : second illustration

Advantageously, said acid hydrolysis step is carried out by contacting a 1,3-
diphenylprop-2-en-1-one derivative substituted by an alkyloxycarbonylatkyloxy or
alkyloxycarbonylalkylthio group with trifluoroacetic acid. Generally, the amount of
trifluoroacetic acid is from 1 to 20 equivalents, and preferably from 8 to 12

equivalents. Advantageously, said step is carried out at a temperature of 0 to



Step (ii) : first illustration 50 ~RG~RG\ i WO
\'1 1 - HO\ I I 0 GQorS R = alkyl chain and R
protective group Step (ii) : éecond illustration O
Advant ageously, said acid hydrolysis step is carded
out by contacting a 1, 3- di phenyl prop-2-en-1-one
derivative substituted by an al kyl oxycar bonyl al kyl oxy

900°@! and AoreapRIBMR K‘bﬂrﬁh‘l? 8" 957C Wiahl preferably at atmospheric
trifluoroacetic acid.” Cenerally, the anmounht of

prassUor oacetic acid is froml to 20 equival ents, and
preferably from8 to 12 5 equival ents. Advant ageously,

said step is carried out at a tenperature of 0 to 6

100C miBee rspeeifictRY, et Yihkr fivehtioh CdetiefibedNthe preparation of 1,3-
preferably at atnospheric pressure. Mre
dipbenylpoat2wn-1986s tsubstiniedt ih gesearbpxyalkyexy group or a
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lies in the conbination of two synthetic steps

. ! PS, .
giaPhEesT.grdipBenyiBiapyF-esr 110865 ypsiitutad ep onedHf thyphenyl groups
- O - - . .
B 3 HORRA ST Mo ¥r boueBY g plrgegyf dsrmpgite ester
ghprepargt.oups by a hydroxyl or thiol group, followed
by acid hydrolysis of the internediate esters 0 so

prepared. The tert-butyl oxycarbonyl al kyl or
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gagjipr osith- @, Bigh vyield, by alkylation of a chemical precursor {hydroxy-1,3-
diphenylprop-2-en-1-one or the suifated analog of same) with a halogenated
derivative. The tert-butyl or isopropyl ester intermediate so obtained can be easily
purified, in particular by silica gel chromatography or by recrystallization.

The tert-butyl or isopropyl ester is cleaved fo the corresponding acid by the
action of trifluoroacetic acid. This method, adapted to the cleavage of the tert-
butyl or isopropyl group, makes it possible to achieve complete conversion of the
ester to the corresponding acid. The inventors have discovered that said method
is compatible with the chemical structure of 1,3-diphenylprop-2-en-i-ones.
Consequently, it does lead to the formétion of degradation products and it allows

production of the acids at higher yields than those classically observed.

The three steps that can be carried out in the scope of the invention may be

summarized as follows.
First step : synthesis of the chemical precursor
The chemical precursor of the type hydroxy-1,3-diphenylprop-2-en-1-one or

the sulfated analog of same can be prepared by the classical Claisen-Schmidt

reaction in acidic or basic medium :



di phenyl prop- 2-en-1-one or the sulfated anal og of
sane) with a halogenated 5 derivative. The tert-butyl
or isopropyl ester internedi ate so obtai ned can be
easily purified, in particular by silica gel

chromat ography or by recrystallization. The tert-butyl
or isopropyl ester is cleaved to the correspondi ng
acid by the action of trifluoroacetic acid. Thisy
met hod, adapted to the cl eaygagg of the tert I

I sopropyl g , makes i ssible tg_achie gonpl et e
conver si on he D ,esteg t-he>co : i ng aci d.
The i nvent ors hgye st ovefed that hod is

conpatible with d he chem cal structure 0l
1, 3-di phenyl prop- 2-en-1-ones. Consequently, it does
lead to the formation of degeadafrion products and it
all ows production of the acids at higher yields than
those classically observed. 5 The three steps S
be carried %tfisiQ the scope the yhee
sunmari zed as @ ows. Fir €S
chem cal precurso etch | precu
hydr oxy- 1, 3-di phenyl prop-2-en-1 -one or the sulfated

anal og of sanme can be prepared by the cl as§ical

G ai sen-Schm dt  reaction iGn=§i ficc or basic nmedium:
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1 O @ampGatds Sof théolypeuadstophehdine ! ydragedicidstitmone (or the

h - acet ophenon or th
SLng{eo(}( yar?aﬁog 8{1 same?), (benzalc?ehyde and hydroxy-benzaldehyde (or the
suffated analog of same) used in said reaction can optionally be substituted by

phenyl groups. Said substituents are selected more particularly in the group
consisting of a halogen atom, an alkyl group, a thionitroso group, and an alkyloxy

or alkylthio group.

The conditions in which to carry out said reaction in acidic or basic medium

are familiar to those skilled in the art and can vary widely.

In an advantageous manner, said two compounds are contacted in
stoichiometric propottions. Contact is preferably carried out at room temperature
(between approximately 18°C and 25°C) and at atmospheric pressure.

In basic medium, the reaction is preferably carried out in the presence of a
strong base, such as an alkaline metal hydroxide, like sodium hydroxide, or an

alkaline metal alcohotate such as sodium ethylate.

In acidic. medium, the reaction is preferably carried out in the presence of a

strong acid, such as hydrochloric acid.

Advantageously, the synthesis in basic medium can be carried out in the

following manner :



sul fated anal og of sane), benzal dehyde and

hydr oxy- benzal dehyde (or the sulfated anal og of sane)

used in said reaction can optignally be substituted by

phenyl groups. Said substituents are selected nore

particularly in the group consisting of a hal ogen

atom an al kyl group, a thionitroso group, and an

al kyloxy 0 or alkylthio group. The conditions in

which to carry out said reaction in acidic or basic
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racystalizalionn a wat er - al cohol sol ution of sodium

hydroxi de at 20 nolar fi equivalents. The mxture is
stirred for 6 to 48 hours and preferably 16 to 20

hour AAdvantdgenusiymtter ayathesiy irDatidiclo@Giim dapr isé enaidd out in the
g} to 25C The nmediumis then acidified (in

%‘ WINGg MaR"eTo a pH of approximately 2), in particul ar

with hydrochloric acid. The expected

hydr oxy- 1, 3-di phenyl prop-2-en-1-one (or the sulfated

anal &nefmolarseplivalent dfctheldtetonedndy! prodar-gruivaleohobihe aldehyde

sol i d/ ui d racti after ev atlon h . .
e dssobirdibamaanst soliidh setupSeRin batys Ry ihiogepcid. The
NSIRIPETS 86 BY a @mB¥rature of O to 100°C and preferably at a temperature of
18 to 25°C for 1 to 24 hours and preferably 1 to 6 hours, preferably at atmospheric -
pressure. The solvent is eliminated in particular by vacuum evaporation. The 1,3-

diphenyiprop-2-en-1-one is purified, in particular by chromatography on silica gel.

Second step : preparation of the tert-butyl or isopropyl ester
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recrystallization. Advantageously, the synthesis in
acidic nediumcan be carried out in the follow ng
manner: One nol ar-equi val ent of the ketone and 1

nol ar - equi val ent of the al dehyde are dissolved in an
et hanol solution saturated wi th gaseous hydrochloric
acid. The mxture is stirred at a tenperature of 0 to
100C and preferably at a tenperature of 18 to 25C for
1 to 24 hours and prefgrably 1 tw 6 hours, prefera
at at nosphefi®,.: ' The, sgl VEntxhs el in
in particular vac un1evapoﬁﬁf?on.
di phenyl pr op- 2= one is purified, imPa
chromat ogr aphy on §ilica gel. 2 Second stepg:
preparati on of the tert-b{t or isopropyl ester 0 -R
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or sulfur atom Pé%?%ggﬁt?r%%a&g%@w%%%ﬁ\ R is an
al kyl chain, prefervibdpreSenting &haldyel atond, ert - but yl or
i sopropyl

R is an alkyl chain, preferably C1 to C6
R’ = tert-butyl or isopropyl

The reaction can be carried out in the foliowing manner :

One molar-equivalent of hydroxy-1,3-diphenyiprop-2-en-1-cne (or the sulfated
analog of same) is dissolved in a solvent, preferably in acetonitrile or acetone, 1 to
10 equivalents and preferably 4 to 6 equivalents of cesium or potassium carbonate
are added followed by addition of the derivative of type halogenated tert-butyl or
iso.propyl ester (1 to 20 molar-equivalents and preferably 4 fo 8 molar-equivalents
and even more preferably 6 equivalents). The mixture is heated with (vigorous)
stirring at a temperature of 25 to 120°C and preferably 100°C for 1 to 24 hours and
preferably 10 to 14 hours and even more preferably 10 hours, generally at
atmospheric pressure. The solvent is eliminated, in particular by vacuum
evaporation. The reaction medium is optionally reacted again with 3 to 6 molar-
equivalents of the halogenated derivative and 3 to 5 molar-equivalents of cesium
or potassium carbonate, said operation can be repeated until compiete
disappearance of the starting material.

The 1,3-diphenylprop-2-en-1-one substituted by a ttart-butyloxycarbohyla!kyloxy,
tert-butyloxycarbonytalkylthio, isopropyloxycarbonylalkyloxy, or
isopropyloxycarbonylalkylthio group is purified, in particular by silica gel
chromatography.

Third step : preparation of the acid from the tert-butyl or isopropyl ester



The reaction can be carried out in the foll ow ng
manner : One nol ar-equi val ent of

hydr oxy- 1, 3- di phenyl prop- 2- en1# one (or the sulfated
anal og of same) is dissolved inm a solvent, preferably
in acetonitrile or acetone, 1 to D 10 equivalents and
preferably 4 to 6 equivalents of cesium or potassium
carbonate are added fol | pwed by addition of the o
derivative of type ? k nated tert-butyl or GWR_Q
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i sopropyl ester (% no | Tafveresgatic acdll ent s af OH
preferabl 4 to Iar-e.qui val ent s ah npre
pr ef er a mva Ients§ The ™ xt [ eated with

(vi gor ol spirring at a tenperaturs to 120C
and preferablly 100C for 1 to 24 hours and 5 preferably
10 to 14 hou®s and even nore preferably %0 hours.
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reaction nediumis optignal feyt-HiRgcéidopdpyn Wth 3 to
6 nol ar- equivalents of the hal ogenated derivative and
3 to 5 nobar-equival ent ce%ﬂ%mawpcaupcg assi um
car bonat e, s&id,_operati an be repeatediuntid
conpl ee-0 di sappear ange 6f the stagting gpateri

tort-butyl oxycarbonyl al kyl oxy,
tert-butyl oxycarbonyl al kyl t hi o, 0
i sopr opyl oxycar bonyl al kyl oxy, or

i sopropyl oxycar bonyl al kylthio group is purified, in

particular by sthha®R gfd su&hagaéﬁﬁ&dﬁeranabmerd step :
preparation of the acid fromthe tert-butyl or

i sopropyl ester 10 0 RR=Ttertfhuidrardsepropylad G R4 O OH
0 0. B heTarehuR Rl Y 5 SRRSLBPRLLS o albeiuied by o
tef@butyloxycarbonylalkyloxy group, by a tert-butyloxycarbonylalkylthio group, by
an isopropyloxycarbonyialkyloxy group or by an isopropyloxycarbonylalkyithio
group is dissolved in a solvent, such as dichloromethane. 1 to 20 equivalents and
preferably 8 to 12 equivalents of acid and more preferably 10 equivalents of acid,
preferably trifluoroacetic acid, are added. The mixture is stirred vigorously at a
temperature of 0 to 100°C, preferably 18 to 25°C, for 1 to 24 hours and preferably
8 to 14 hours and more preferably 12 hours, preferably at atmospheric pressure.
The solvent is eliminated, in particular by vacuum evaporation. The 1,3-
diphenylprop-2-en-1-one substituted by a carboxyalkyloxy or carboxyatkyithio
group is purified, in particular by silica gel chromatography. Preferably, the

reaction is carried out at atmospheric pressure.

This method can advantageously be implemented for preparing compounds
described in the French patent application FR 02 08571 filed by the Applicant on
8™ July 2002. Said compounds are represented by the general formula :



00 5 Gand R are such as defined hereinabove. R =
tert-butyl or isopropyl One nol ar-equival ent of the
1, 3-di phenyl prop- 2-en-1-one s tituted by a
tert-butyl oxycarbonyl al kyl oxy group, by a
tert-butyl oxycarbonyl al kyl thio group, by an
i sopropyl oxycar bonyl al kyl oxy group or by an
i sopropyl oxycarbonyl al kylthio groyp is dissolved in a
sol vent, such as dichl oronet hane. t 0,20 equivalents
and preferably 8 to 12 equival en pf ‘aci d and nore
preferably 10 equi val ernts af aci ha. preferably
trifluoroacetic acid, ar edi3 The ni*xture is
stirred vigorously at a z ﬁilature of 0 to 100C,
preferably 18 to 25C, for 1 t@ 24 hours and preferably
5 8 to 14 hours and nore preferably 12 hours,
preferably at atnospheric presgure. The solvent is
elimnated, in particular by vacuum evaporation. The
¥ WhiG \oheny| prop- 2- en- 1- one substituted by a
car boxyal kyl oxy or carboxyal kylthio group is
purified, in particular by silica gel chronmatography.
K ekpreddngs athedogaereacai-B greup arra gebuputorsgsponding to the following
ﬁ%ﬁf hqﬁiﬁ?gressure. Thi s nmet hod can advant ageously
terrented for preparing conpounds described in

the French patent application FR 02 08571 filed by the
Qgplicant on 8th July 2002. Said conmpounds are

pepssentsl agyydrogenysisen sir o thienitrase grauix 8r an aliglexy group. or an

Risyichborfyickyarafi o ap Al Hraue’odn AESIEREMVINB orone:

fol |l owi ng

X3 represents a -R3 group or a group corresponding to the following formula: -G3-
R3; ‘

X4 represents a halogen or a thionitroso group or a -R4 group or a group

corresponding to the following formula : -G4-R4;

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

R1, R3, R4, R5, which are the same or different, represent a hydrogen atom or an

alkyl group substituted or not by a carboxylic acid function;

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

atom;

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

which R is an alkyl group containing a carboxylic acid function.



formula : -GLl-Rl; X2 represents a hydrogen atomor a

thionitroso group or an al kyl oxy group, or an

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

al kyl carbonyl thio group; 0 X3 represents a -R3 group

or a group corresponding to the follow ng fornul a:

-G3- R3; X4 represents a hal ogen or a thionitroso

group = oup.,ar r di t :

The T oRvaliagEtudy PRl SuhRle ol SHBREC [Goparation of

gooypuods aepresepterb by epgrenal fogmuda (idn fvdiiclowiong of the groups X1,
R5, which are the

%&”%ﬁﬂ%?&%{?m%m @grggro’dphydr ogen atom or an

al kyl group substituted or not by a carboxylic acid

function; Gl, G3, 4, G5, which are the sane or

di f f elre ﬁtpref%rpePCbmnneanS@udy@@mQﬁ aﬂtnws mlne paeparation aft ¢compounds

%gre%?t:ggebgg&%@%gl fxﬁm %j l):fgfl:gvohlg?\(gﬁ 8 éﬁghu(ggrm?ps R3, R4 and

RIVepredonts an M OIAUP Cordbirfind Bkt llc b&.d function.

Advant ageousl y, said synthetic netho | ows the
preparation of conmpounds represented by gener al

;(r)urjnsl(‘ﬁ F(H)')e %fp%%ﬁ%ég? R‘%?g‘ "‘g?"é p&%@fﬁ 381'1atr:;1|rﬁ$‘§)f gt ergoxyllc acid

fonmetien, sai d net hod all ows the preparation of
conmpounds represented by general formula (1) for
whi ch at | east one of the groups R3, R4 and R5

repr egegt e?é’rré& 'ﬁ’\’%nrﬂarrom Fso%aélﬂa”@'oﬁpcé’drﬁﬁﬁf}d G é‘&r‘b@xyhc acid

function.” I'n a preferred nmanner

wowtian @nd KhaodXboargl unsubstitiited alkilsnct i on. I n a
preferred manner, R4 is an al kyl group containing a
carboxylic acid function and X3 and X5 are

unsubg id UnBfe apte¥éfed manner, X4 is a carboxydimethylmethyloxy or
carboxydimethylmethyithio group.

In a preferred manner, G4 is an oxygen atom and R4 is an alkyl group

containing a carboxylic acid function.

In a preferred manner, G4 is an oxygen atom and R4 is an alkyl group

containing a carboxylic acid function and X3 and X5 are unsubstituted alkyls.
In a more preferred manner, X4 is a ca‘rboxydimethyimethyioxy group.
In a more preferred manner, X4 is a carboxydimethylmethyithio group.

Derivatives represented by general formula (I) such as described

hereinabove can adopt the cis or trans conformation.

Advantageously, X3, X4 and X5 are not 'hydrogen atoms.



51n a nore preferred manner, X4 is a

car boxydi met hyl met hyl oxy or  car boxydi net hyl met hyl t hi o
group. In a preferred manner, 44 is an oxygen atom and
R4 is an al kyl group contarnrng a carboxylic acid
function. 'O In a preferred manner, G4 is an oxygen
atomand R4 is an al kyl group containing a carboxylic

aci d tngkl epirdndf XheaAvelftion! etHentelst rdikjieddahdiss Sa saturated
In a nore preferred manner, X4 is a

AARSRIRANTEYIRYPElngATox hrancheg. or scydica hajpgepateriedredot, more

FBRRS . iy 1o 4 BTRBUL) 110 4o o uch as

desthyl] letidyl, Imwwmmepplarbmﬂpﬁﬁoﬂdﬁﬁ Qeﬁ»—b@tylt pensyl, neopentyl n-
nfor |on. 0. Advant ageously, X3, X4 and X5 are no
F?? h@bﬁ%‘ groqpﬁ @%D%@PW?(‘Y&WW@ : niiethyl gnd ethyl groups

%\Pé:nro%'ﬁhrtﬂ'ﬂféﬂ ,q_, §s a saturated hydrocarbon

group, lr1near, P ane ed or cyclic, halogenated or not,
nor e partrcularly contarnrng from1l to 24, preferably

ilsggr 1'89 ltcar Oigpl }q%ggrg r§| 0 g @r,trpngtgrlar/'?pp ?IBE%Q )fﬁ l[t)heo Fe%r/omatrc ring by

RRPRYY sulftr atorm. hexyl . G-C2 or C2-C7 groups are
particularly preferred. Methyl and ethyl groups are

nore particularly preferred The termthionitroso

refer a nitraoso rou t.o the araonmatic

T Jefip hA6GRER [Hottnts & ShiohRe, APRRIcEGE proming Stom or an
roamgeggm@rgﬂgbhﬁérmnatom or a brom ne atom or an
i odine atomor a fluorine atom The term al kyl oxy

refers to an alkyl chain linked to the ring by neans
of AMhe term alkyloxy refers to an alkyl chain linked to the ring by means of an

oxygen atom. The alkyl chain is defined hereinabove.

The term alkylthio refers to an alkyl chain linked to the ring by means of a
sulfur atom (thioether bond). The alkyl chain is defined hereinabove.

The compounds or intermediate products (esters) preferably obtained by
the inventive method are shown below with their corresponding formulas :

1-[4-chlorophenyl]-3-[3,5-dimethyl-4-tert-
butyloxycarbonyldimethylmethyloxyphenyljprop-2-en-1-one

1-[4-chlorophenyl}-3-[3,5-dimethyl-4- _
isopropyloxycarbonyldimethyimethyloxyphenyl]prop-2-en-1-one



5 oxygen atom The al kyl chain is defined herei nabove.
The termalkylthio refers to an alkyl chain linked to
the ring by nmeans of a sulfurqgatom (thioether bond).
The al kyl chain is defined herel nabove. 0 The
conpounds or internediate products (esters) preferably
obtai ned by the inventive nethod are shown bel ow with
their corresponding formul as : 0

1-[ 4-chl orophenyl ] -3-[ 3, 5-di netihyl s 4- tlert -
butyloxycarbonyldlnethylnethy phgnyl $prop- 2- en- 1- on
e 0 G\ \ 5 1-[ & 3-[ 3, 5-di net hyl -

i sopropyl oxycar bonyl d

1-[4-chl orophenyl ]-3-[3, 5- dlnethyl 4- car boxydi net hyl ne

14H44chiorppleenyy}-{8,5-dimethyl-4-carbofydidebhyintethyloxypheByBprop-2-en-
iﬁbp]nethylthlophenyl] 3- [ 4- car boxydi net hyl et hyl oxyph
prop- 2-en one O el OOCHYV pi

‘} Ay

1-[4-methylthiophenyi]-3-[4-carboxydimethylmethyloxyphenyl]prop-2-en-1-one

é %

1-[4-carboxydimethylmethyloxyphenyl]-3-[4-chlorophenyl]prop-2-en-1-one

Cl
0
,U\Fo O
HO
0

1-{4-carboxydimethylmethylthiophenyl]-3-[4-methyithiophenyl]prop-2-en-1-one

i <8
s
HO
O
1-[4-carboxydimethylmethyloxyphenyi]-3-{4-methyithiophenyl]prop-2-en-1-cne

S
HojL|<O O | O

0



O 1-[4-ca

r boxydi met hyl net hyl oxyphenyl ] - 3-[ 4- chl or ophenyl ] pr op- 2
-en-1 -onea o HOAV A O
1-[4-carboxydinethylnethyithidB%enyl]-B-[4-nethylthiop
henyl ] prop-2-en-1-one s\ HOI \ \ O

1-[ 4- car boxydi net hyl met hyl oxyphenyl ] - 3-[ 4- net hyl t hi oph

1 2ofhskr Qe = ladd \ 0 15
T e GIEpREE SR s dmetiiate 0 e tere
butyidmgdmnbléﬂmbtﬂiyhneﬂhwlcxgphghﬁ}wppéhgm-h porEp- 2- en- 1- on

eo \ \ I :

1-[ 4- met hyl t hi ophenyl ]-3-[3, 5-di net hyjj-4- 5
i sopropyl oxycar bonyli di met hyl ety | ] prop-2-en-

1 -one oo v vl

1-[4-methylthiophenyl]-3-[3,5-dimethyl-4-
isoprOponxycarbonyldimethylmethy!oxyphenyl]prop-2-én-1 -one

1-[4-methylthiophenyl}-3-{3,5-dimethyl-4-carboxydimethylmethyloxyphenyljprop-2-
en-1-one

1-[2-methoxyphenyl]-3-[3,5-dimethyl-4-tert-
butyloxycarbonyldimethylmethyloxyphenyl]prop-2-en-1-one

1 -[2-methoxyphenyl]-3-[3,5—dimethyl—4—carboxyd imethylmethyloxyphenyl]prop-2-
en-1-one




0

1-[4- et hyl t hi ophenyl ] -3-[ 3, 5-di net hyl - 4- car boxydi net h
yl met hyl oxyphenyl ] prop-2- en- H-one O OOH \ \ 1 /1
0 3 1-[2-net hoxyphenyl]-3-[3,'8-di met hyl - 4-tert

but yl oxycar bonyl d

i met hyl net hyl oxyphenyl ] prop-2-en-l-one 0 00 o\ I~
I 0 1- [2 nmet hoxyphenyl]-3-[3,5-d

i met hyl - carboxyd|nethylnethylox%phe yl]prop 2
en-1-one 16 / ' Ox OH
1-[ 4- hexyl oxyphenyl ] -
but yl oxycar bonyl di nef
e 0o\ 1 0O 05
1-[4-hexyl oxyphenyl] - 3-[3.5- di net hyl - 4- car boxydi net hy|
nmet hyl oxyphenyl ] pr op- 2- en 1-one O '
1-[4-hexyloxyphenyl]-3-[3,5-dimethyi-4-tert-

butyfoxycarbonyldimethyImethyloxyphenyl]prop-2—en—1 -one

oo

net[yloxyphenyl]prop 2-en-1-on

1-[4-hexyloxyphenyl]-3-[3,5-dimethyl-4-carboxydimethylmethyloxyphenyllprop-2-

0
o
\/\/\/o ﬂ)LOH
0

1-[2-methyloxy-4-chlorophenyl]-3-[3,5-dimethyl-4-tert-
butyloxycarbonyldimethylmethyloxyphenyl]prop-2-en-1-one

en-1-one

1-[2-methyloxy-4-chlorophenyl}-3-3,5-dimethyl-4-
carboxydimethylmethyloxyphenyl]prop-2-en-1-one




ocH O

- [ 2- met hyl oxy-4-chl orophenyl ]-3-[3,5-di nethyl -4-tert-

ut yl xycarbonyldlnEthyInEthylgxyphenyI]prop 2-en-1-on
0 a 0

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

car boxydi net hyl net hyl oxyphenyl] prop-2-en-1-one O /1

P epBipteitd 3 5 dimetadtert L

buwxvxa??ngmbwwméﬁhyldmlhmhw}wmémﬁ-hmmep 2-en-1-on
|

1-[ 4- heptyl phenyl ] -3-[3, 5-di net hyl - 4- car bogydi net hyl me
t hyl oxyphenyl ] prop-2-en- 5 1-one Q2% 725
1-[4-bronophenyl] -3 35d|rrethyl r

but yl oxycar bonytdi T yphenyl] prop- 2-en-1-on
e 0~JJ Br

(DUH\

1 -[4—hépty|phenyl]—3—[3,5—dimethyl~4—carboxydimethyimeth-yloxyphenyl]prop—2—en—

1-one

1-[4-bromophenyl]-3-{3,5-dimethyl-4-tert-
butyloxycarbonyldimethylmethyloxyphenyl]prop-2-en-1-one

1-[4-bromophenyi]-3-[3,5-dimethyl-4-carboxy
dimethylmethyloxyphenyl]prop-2-en-1-one

Other aspects and advantages of the invention will become apparent in the
following examples, which are given for purposes of illustration and not by way of

limitation.



F

I~1 O O 1-[4-bronophenyl]-3-[3,5-dinmethyl -4-carboxy
di net hyl net hyl oxyphenyl j prop-2-en-1 -one 0 OH Br V A
I / I O 5 Oher aspects and1%dvantages of the
invention will becone apparent'™™in the follow ng
exanpl es, which are given for purposes of illustration
and not by way of |imtation. 18 F 5 EXAMPLES 1 -
Description of the general synthetic nethods : O
General nmethod 1 : Synthesis of

hydr oxy- 1, 3-di phenyl prop-2-en-1 -ones One

nmol ar - equi val ent of hydroxy-acet ophenone (or the

sul fated anal og of sane) 5 and | nol ar-equi val ent of
al dehyde, or 1 nol ar-equival ent of hydroxy-

benzal dehyde (or the sulfated anal og of sane) and 1
nmol ar - equi val ent of ketone are dissolved in an

et hanol solution saturated wi th gaseous hydrochloric
acid. The mxture is stirred at roomtenperature for
1to 6 hours and the solvent is elimnated by vacuum

evaporation. The hydroxy-1, 3-di phenyl prop-2-en-1-one
is purified by D silica é@ﬁ&ﬂﬁﬁdﬁitography or by
recrystallization. General nethod 2: Al kylation of
hydr oxy- 1, 3-di phenyl prop-2-en-1 -ones

1 - Description of the general synthetic methods :

General method 1 :
Synthesis of hydroxy-1,3-diphenylprop-2-en-1-ones :

One molar-equivalent of hydroxy-acetophenone (or the sulfated analog of same)
and 1 molar-equivalent of aldehyde, or 1 molar-equivalent of hydroxy-
benzaldehyde (or the sulfated analog of same) and 1 molar-equivalent of ketone
are dissolved in an ethanol solution saturated with gaseous hydrochloric acid. The
mixture is stirred at room temperature for 1 to 6 hours and the solvent is eliminated
by vacuum evaporation. The hydroxy-1,3-diphenylprop-2-en-1-one is purified by

silica gel chromatography or by recrystallization.

General method 2

Alkylation of hydroxy-1,3-diphenylprop-2-en-1-ones :

One molar-equivalent of hydroxy-1,3-diphenylpropen-1-one (or the sulfated analog
of same) is dissolved in acetonitrile and 3 to 6 molar-equivalents of the
halogenated derivative followed by 3 to 5 molar equivalents of potassium
carbonate are added. The reaction medium is stirred vigorously under refiux for
about 10 hours. The salts are eliminated by filtration.

Optionally, the reaction medium is reacted again with 3 to 6 molar-equivalents of
the halogenated derivative and 3 to 5 molar-equivalents of potassium carbonate.
This operation can be repeated until complete disappearance of the starting

material.



One nol ar - equi val ent of

hydr oxy- 1, 3- di phenyl propen-1-one (or the sulfated
analog 5 of sane) is dissolvqg in acetonitrile and 3
to 6 nol ar-equival ents of the "“hal ogenated derivative
followed by 3 to 5 nolar equival ents of potassium
carbonat e are added. The reaction mediumis stirred

SOOBEP A SR B ot i B, PRy, STApRANE an tne
exuscted pmdueastmmraga}yrsmat @el&:ﬁr@m@tomhamy equi val ent s
of the hal ogenated derivative and 3 to
nol ar - equi val ents of potassium carbonat e Thi s
Eﬁé,%tl hi¥ih&@A -be repeated until conplete di sappearance
g mterial. 19 Solvent and excess
5 Acidgbytrodysis edf theaterttbblyl vesteesn efy ap8+diphenylpaop-2-be-1-ones by
ﬁﬁected roduct is purified by silica gel
WHMARECEHr apHy. General nethod 3: 5 Acid hydrol ysis of
@Hé rh@l‘éF eBHMﬂenﬁﬁ e|r§-dﬂ'§hd=| r%@@ﬁ-ﬂ'—&'ié’ibrlzb@ﬂ/l 'estétﬁ@sdlssolved

trifluoroacetic acid : e nol ar - equl val ent of
fm,ckchlpmmatyllapeoﬁh@ df- malarecquivalenist ¢ trilioeradedic acid are added

| ss0l ve in dic onet hane, then 10 .
67 T e o S Ee  Ri, BarblfY 20012 foure, T product which
0 forfls idpurfledt by Silies gef cHrbAfhtdgrabRy B by Feerataliatioar 12
hour s. Iﬁ:'I'he g?éductgmhlch 0 o?ng F? pﬁ?lfled by
silica gel chromatography or by recrystallization. 2 -

> |Jn S Exanple 1 : Synthesis of 5
iﬁ@cﬁ&m‘ophenyl] 3-[3,5-di

nmet hyl - 4- car boxydi net hyl net hyl oxyphenyl ] pr op-
2-en-1-one OO()—| 2l O Th hod enaledthe

'Preparatlon of said nplad pyRthesisek, al | yiel d
[4-chlorophenyl]-3-[3, 5-d|methvl-4-carboxvd|methylmethvloxvphenvliprop-

5
2-en-1-one
The method enabled the preparation of said compound with an overall yield of
56%.
J
Synthesis of the chemical precursor :
1-{4-chlorophenyl]-3-[3,5-dimethyl-4-hydroxyphenyllprop-2-en-1-one
(Compound 1)
3 This compound was synthesized from 4-chloroacetophenone and 3,5-dimethyl-4-

 hydroxybenzaldehyde according to general method 1 described hereinabove.



56% Synthesis of the chem cal precursor : OH O ~
1-[4-chl orophenyl ] - 3-[ 3, 5-di net hyl - 4- hydr oxyphenyl ] pro
p-2-en-1 -one (Conpound 1) 5 i s conpound was

synt hesi zed from 4-chl or oacet enone and

3, 5-di net hyl - 4- hydr oxybenzal dehyde according to
general nmethod 1 described herei nabove.

g 88t B o BT By e 591

et 398%ppm : 2 30 (s 6H), 7.32 (s, 2H), 7.34 ((jd J =
5. 25 7.47 d, J = 8.86Hz, 2 7.75 J =
18 R GO0 § pom 52 30(s, §H). 6 38dPy2HE].34 61.8] m TRe23HZ, TH), 7.47
t.h t t : sl
(. 07 B (P8 75 1580 R D7 07y =gtz 24

5 butyl oxycar bonyl di met hyl met hyl oxyphenyl | prop- 2-en-1-on
oynd 0 Thl s conpound was synt hesi zed from
the :5-di met hyl - |

hydr oxyphenyl ] pr op- 2-en-1-one Con'pou(51d 1) and

tert-butyl bronoisobutyrate agcorgding to,sgeneral

nmet hod 2 descri bed herei nabo Pur @Hygon was by
raphy (cyel onexane/ acetate
%)

silica gel chromtag
90:10). i Yield : 7
1-[4-chlorophenyl]-3-[3,5-dimethyl-4-tert-
butyloxycarbonyldimethylmethyloxyphenyl]prop-2-en-1-one (Compound 2)

0
This compound was synthesized from 1-[4-chlorophenyl]-3-[3,5-dimethyl-4-
hydroxyphenyl]prop-2-en-1-one (Compound 1) and tert-butyl bromoisobutyrate
according to general method 2 described hereinabove.
Purification was by silica gel chromatography (cyclohexane/ethyl acetate 90:10).
5 Yield : 70%
Acid hydrolysis of the tert-butyl ester :
) 1-{4-chlorophenyl]
-3-[3,5-dimethyl-4-carboxydimethylmethyloxyphenyllprop-2-en-1-one
(Compound 3)
This compound was synthesized from 1-[4-chlorophenyl}-3-[3,5-dimethyl-4-tert-
) butyloxycarbonyldimethylmethytoxyphenyl]prop-2-en-1-one (Compound 2)

according to general method 3 described hereinabove.



Acid hydrolysis of the tert-butyl ester : 0 o OH p O
1-[4-chl or ophenyl ]
-3-[3,5-dinEthyI-4-carboxydinqépy[nethyloxyphenyi]prop
-2-en-1 -one (Conmpound 3) This' conpound was

synt hesi zed from

1-[4-chl orophenyl]-3-[3,5-dinethyl-4-tert- i

DA AR Icod L SRR i R dietfdhor 98:2).
Yésldr isBegl her ei nabove. 21 Purification was by silica
hr omat ogr aphy (di chl or onet hane/ net hanol

FELNIN DRESOH R TG, Srhamaz (o, bl 6 50ds)2Hn fé&?’_—wz (m, 3H),
182y 155 K20, 847 @ 2P8. 48538 m [ 17 (e T

M MaldFaby) 3738 (M+{M-1) Exanple 2: Synthesis of

1- 12- net hoxyl - 3-[ 3, 5-.di et hvl - 4- car boxydi

nmet hyl met hyl oxyphenyl | prop-2-en- 1-one 0 o OH gg \ O

0O The net hod enabl eﬁﬁﬁﬂgg\ ,?@Jﬂtﬂgs&fofsai d compound
ﬂ[énné{ho%ﬁ-rﬁi‘ijyd_iﬁle “4-carboxydimethylmethyloxyphenyllprop-2-en-

1-0he

The method enabled the preparation of said compound with an overall yield of
20%.

Synthesis of the chemical precursor :

1-[2-methoxyphenyl]
-3-[3,5-dimethyl-4-hydroxyphenyl]prop-2-en-1-one (Compound 4)

This compound was synthesized from 2-methoxyacetophenone and 3,5-dimethyl-
4-hydroxybenzaldehyde according to general method 1 described hereinabove.
Purification was by silica gel chromatography (cyclohexane/ethyl acetate 80:20).
Yield : 66%

1H NMR CDCI3 & ppm: 2.27 (s, 6H), 3.87 (s, 3H), 6.97-7.05 (m, 2H), 7.19 (d,
1H, J = 15.96 Hz), 7.22 (s, 2H), 7.44 (m, 1H), 7.51 (d, 1H, J = 15.48 Hz), 7.56
(dd, 1H, J=1.86 Hz, J = 7.5 Hz)

Synthesis of the tert-butyl ester :




F

Synthesis of the chem cal precursor: OH 5 0

1-[ 2- met hoxyphenyl ] '
3-[3,5-dinethyl-4-hydroxyphen?£[ﬂ(xrz-en-l -one
(Conpound 4) This conpound was“synt hesi zed from

2- met hoxyacet ophenone and 3, 5-dinethyl- 0

4- hydr oxybenzal dehyde according to general nethod 1
descri bed herei nabove. Purificationgwas by silica ge

chr omat ogr aphy (cycl ohexane/ et hyloi?g ate 80:20).

Yield : 66% 1H NVR CDCl 3|S pp 20727°Q 6H), 3.87

(s, 3H), 6.97-7.05 (m._28H), Q. (d, 1H~ J = 15.96

Hz), 7.22 (s, 2H), T. 44 1H), 7.51 (d, 1H, J =

15.48 Hz), 7.56 5 ¥, , J =1.86 Hz, J = 7.5 Hz)
Synthesis of the tert-bupyl ester : 22 o /ito_~ O

1-[2- met hoxyphenyl ]-3-[3,5-di nethyl -4-tert- ‘

but yl oxycar bonyj-fi-ptidypeehyi]-G{gHdinmedthyrbrer- en- 1

-one (Compound 5) 5 This conmpound was synthesized from

1- [ buexvsathsnykijmethylmethyloxypbeRyliprap-2-en-1-one (Compound 5)
hydr oxyphenyl ] prop-2-en-1 -one (Conpound 4) and

tert-butyl bronoi sobutyrate according to general )
Thishednotedc wase dyhthesizeab duam  Pe[Rirhethaxyphenydis3-[3;5-dimethyl-4-

silica gel chropmatograph cycl ohexane/.eth fate .
b!ﬁrztsyphenml]arqp-2~e,§|11gwg %@éa%/pﬁya oﬁsﬁng &a‘?&%HS’? ebrommsobutyrate
L&t draig % gePetd meth8d 2 ddsctibeld hereinabove.

Purification was by silica gel chromatography (cyclohexane/ethyl acetate 80:20).

Yield : 41%

Acid hydrolysis of the tert-butyl ester :

1-f2-methoxyphenyl]
-3-[3,5-dimethyl-4-carboxydimethylmethyloxyphenyl]prop-2-en-1-one
(Compound 6)

This compound was synthesized from 1-[2-methoxyphenyl}-3-[3,5-dimethyl-4-tert-
butyloxycarbonyldimethylmethyloxyphenyl]prop-2-en-1-one (Compound 5)
according to general method 3 described hereinabove.

Purification was by silica gel chromatography (dichloromethane/methanol 98:2).
Yield : 70%

1H NMR DMSO & ppm: 1.38 (s, 6H), 2.19 (s, 6H), 3.93 (s, 3H), 7.05 (m, 1H),
7.20 (d, J = 8.31Hz, 1H), 7.25 (d, J = 15.5Hz, 1H), 7.37 (d, J = 15.5Hz, 1H), 7.39
(s, 2H), 7.46 (d, J = 7.2Hz, 1H), 7.53 (m, 1H), 12.93 (s, 1H)

MS (ES-MS) : 367.1 (M-1)



~1 1 0 1-[2-nethoxyphenyl] 5

-3-[ 3, 5-di net hyl - 4- Gar boxydi net hy[ net hyl oxyphenyl ] prop
-2-en-1 -one (Conpound 6) Thi Escorrpound was

synt hesi zed from

1-[ 2- met hoxyphenyl ]-3-[3,5-dinmethyl -4-tert-

but yl oxycar bony[ di net hyl net hyl oxyphenyl ] pr op- 2- en- 1- on
e (Conpound 5) 0 according to general nethod 3

descri bed herei nabove. Purification was by silica gel
chr omat ogr aphy (di chl or onet hane/ net hanol 98:2). Yield
: 70% 1H NVR DMSO 8 ppm: 1.38 (s, 6H), 2.19 (s, 6H),
3.93 (s, 3H, 7.05 (m 1H), 7.20.(d, J =8.31 Hz, 1
H, 7.25 (d, J = 15.5Hz, 1 H), 7.37 (d, J = 15.5Hz, 1
H, 7.39 5 (s, 2H), 7.46 (d, J = 7.2Hz, 1 H), 7.53
(m 1 H, 12.93 (s, 1 H M5 (ES-M5) : 367.1 (M1)
---------- -- 23 5 Exanpl nt hesis of |a

- 144- met hyl t hi ophen¥l I : eExa S}/ § ]

-3-[ 3, 5-di net hy

- 2- 2nl3.5-dimethyi-4-cg ) : I Y
enabl ed the preparation of said conpound vvlth an
overall yield of 49% Synthesis of the ghemi cal
precursor :

enyIIpro-

The method enabled the preparation of said compound with an overall yield of
49%.

Synthesis of the chemical precursor :

U —
o
Xz

1-[4-methylthiophenyi]
-3-[3,5-dimethyl-4-hydroxyphenyl]prop-2-en-1-one (Compound 7)

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

Purification was by silica gel chromatography (cyclohexane/ethyl acetate 80:20).
Yield : 86%

1H NMR DMSO & ppm : 1.22 (s, 6H), 2.54 (s, 3H), 7.36 (d, J = 8.20Hz, 2H), 7.48
(s, 2H), 7.62 (d, J = 15.7Hz, 1H), 7.74 (d, J = 15.7Hz, 1H) 8.10 (d, J = 8.20Hz,
2H), 8.92 (s, 1H)



OH O 1-[4-nethyithi ophenyl ]
3-[3, 5-di net hyl - 4- hydr oxyphenyl ] pr op- 2- en- 1- one
(Conpound 7) This conpound was synt hesized from
4- et hyl t hi oacet ophenone and 3;%5-
di met hyl - 4- hydr oxybenzal dehyde according to genera

nmet hod 1 descri bed hereinabove. Purification was by

i l.ica gel, chr raphy (cycl ohexane/ ethyl acetate

thgsis T b JerPbUNESSEr, (vk VO 3 ppm: 1.22 (s, 6H),

2.54 (s, 3H), 7.36 (d, J = 8.2PpHz, 2H), 7.48 5 (s,
2H), 7.62 (d, J = 15.7Hz, 1H),l7. 44 , J/= 15. 7THz,
1H), 8.10 (d, J = §.20Hz, ‘ (9?7& H - - --
----- --- 24 Synthesj.s -butyl "ester : 0 /
0 en‘I] 3-[3,5-dinethyl-4-tert-
but yl oxycar bonyl di mnety1 et hyl oxyphenyl ] pr op- 2- en- 1- on
e (Conpound 8) 5 This cqgyppound was synt hesi zed from
1-[ 4- net hyl t hi ophenyl ] -3-[ 3, 5-di net hyl - 4-
hydroxyphenyl]prdd42neMw&Mophemﬁbﬁﬁﬁﬁhﬁniﬁhﬁﬁﬁﬁﬂb

ternt

1eEb¢ltﬁ8f<%§ﬂrB ey Somhanviprp-2- #iyapaGameRyd o)
] prop-2-en-1-one was dissolved in acetonltrlle and

mol ar - equi val ents of potassium carbonate and

This eporapeiind veas syothesized- Erotryn«[#mawsdtmnr;anaﬂé fRef-dimethyl-4-

NS RNERL PR B S (caPoBhicl SEnflorPiy Blapidsobutyrate.

1\Aﬁnmeahylmme¢m]l3f[3‘5Jdtm@thypm-hylihs>@©h6nywmp®ewaL@:ms was
of potassium carbonate and
dissolved in acetonitrile and 3 molar-equivalents of potassium carbonate and 3

molar-equivalents of tert-butyl bromoisobutyrate were then added. The mixture
was stirred at 80°C for 12 hours, then brought fo room temperature. The salts
were eliminated by filtration. Three molar-equivalents of potassium carbonate and
3 molar-equivalents of tert-butyl bromoisobutyrate were added. The mixture was
reacted for another 12 hours, then brought to room temperature. The salts were
eliminated by filtration. Three molar-equivalents of potassium carbonate and 3
molar-equivalents of tert-butyl bromoisobutyrate were added. The mixture was
stirred at 80°C for 12 hours and the salts were eliminated by filtration. The
solvents were eliminated by vacuum evaporation.

Purification was by silica gel chromatography (cyclohexane/ethyl acetate 90:10).
Yield : 74%

Acid hydrolysis of the tert-butyl ester :

1-[4-methylthiophenyl]
-3-[3,5-dimethyl-4-carboxydimethylmethyloxyphenyljprop-2-en-1-one

(Compound 9)



W

'3 nol ar - equi val ents of tert-butyl bronoisobutyrate

were added. The m xture was reacted for another 12
hours, then brought to roomt erature. The salts
were 5 elimnated by filtrati &Y. Three

nol ar - equi val ents of potassium carbonate and 3

nmol ar - equi val ents of tert-butyl bronoi sobutyrate were
added. The m xture was stirred at 80C for 12 hours

-and the salts were elimnated by filtration. The

TRisVEovnpouRE ewad | SVnfrdseLbdd rofa CAnRMARMIGHHeM]-3-[3,5-dimethyl-4-
Purification was by silica gel chromatography

t@ctywtzgl@éxaar@pevlﬁwetaum%thylogmph@)yl]pron—&retm -opgy, fep@pound  8)

%@cﬁﬁ’& héfth ?ﬂeﬁﬁlréc! Elﬁeeth@# ]Ei @%c%eﬁﬂe%maf)bvé ©

Parifichtiondivaet By Isilitac geb ekysharignaphiefdivhiersyrztieays/netisancl 98:2)
-2-en-1 -one (Conmpound 9) 25 This conpound was
¥igld n@t%zed from

mrtwﬁwg@ém‘gg %’?ig[ %Fﬁhglf?t(diélgﬁenyr](proH)2740 (d.J=

8. $5lee2ﬂ§§0nﬁﬂl¢§d2l$)) 7. @Eﬁ@rﬁhntﬁ §Hz gt 783 (EBthed 56BHz, 1H), 8.10
I bed herei nabove. Purification was by silica

(@el»' *c?rﬁéhﬁt Bﬁﬂ-a 97 ( s‘ah"c!‘l'*)l or onet hane/ met hanol 98: 2)

1 DVMBO 6 ppm: 1.39 (s, 6H), 2.22
“{se(%ﬁ"sﬁ %‘Wﬁ 7.40 (d, J = 8.55Hz, 2H), 7.57
(s, 2H), 7.62 (d, J = 15.5Hz, 1H), 7.83 (d, J =
15.5Hz, 1H), 8.10 (d, J = 8.55Hz, 2H), 12.97 (s, 1 H)
DM (ES-M5) : 383.3 (M1) Exanple 4: Synthesis of
144- hexyl oxyphenyl | 5 E
- 3-13. 5-di net hyl - ,ﬁﬂggpg(és_fi‘_&w—xa MMWPhenyl | prop
i 2’-?&[3%5-%%etﬁ)yl -carboxydimethylmethyloxyphenyl]prop-2-en-1-one

0
OH
\/\/\/0
| .
0

The method enabled the preparation of said compound with an overall yield of
24%.

Synthesis of the chemical precursor :

1-[4-hexyloxyphenyl]
-3-[3,5-dimethyl-4-hydroxyphenyl]lprop-2-en-1-one (Compound 10)

This compound was synthesized from 4-hexyloxyacetophenone and 3,5-dimethyl-
4-hydroxybenzaldehyde according to general method 1 described hereinabove.
The product crystallized at the end of the reaction and was dried. Yield : 63%



e

O The nethod enabled the preparation of said conmpound
with an overall yield of 24% Synthesis of the
chem cal precursor : OH O 1-[4-hexyl oxyphenyl ]
-3-[ 3, 5-di net hyl - 4- hydr oxyphe®$l ] pr op- 2- en- 1
-on( Conmpound 10) 5 This conmpound was synt hesized from
4- hexyl oxyacet ophenone and 3, 5-di net hyl -

yde accordin eral

{3 MR SR B 038 e3Py Batick P57 B T sag 2H), 221 (s,

G 60 1 A S B oty PR o, -
15.22HEMHR M 72 @, 1= (15,24H64)1H)A803 (1 J =B.436EzA2HY, 8.8%4s, 1H)
7.40 (d, J = 8.43Hz, 2H), 7.48 (s, 2H), 7.57(d, J =

tert-putyl ester . U K ~ 1~10
0
j t_ggl met hyl
hi s npound
hydr oxyphenyl ] pr op- 2- en- 1-

15.24Hz, 1 H), 7.72 (d, J = 15.24Hz, 1 H), 8.12 (d, J
Syrithésisef the fert-Su§Pedtdr 1\ H)O 5 Synthesis of the
0
1-[ 4- hexyl oxyphenyl ]
-3-[3,5-dinethyl -4-tert-butyl oxyc
oxyphenyl ] prop-2-en-1 one (Conpou
was synt hesi zed-frem~°
1-[ 4- hexyl oxyphenyl ]-3-[3
tert-butyl bronoi sobutyrate agcording to general
nmet hod 2 descri bed herei bovg{.P PEri fication was by
silica gel chromat ogr agh ?'Z%’SY *YREX3¥IE/ et hyl acetate
932393, 5-ditnetfyRla%ert-Haoxycarbonyldimethylmethyloxyphenyl]prop-2-en-1-
one (Compound 11)
This compound was synthesized from 1-[4-hexyloxyphenyl]-3-[3,5-dimethy-4-
hydroxyphenyllprop-2-en-1-one (Compound 10) and tert-butyl bromoisobutyrate
according to general method 2 described hereinabove.
Purification was by silica gel chromatography (cyclohexane/ethyl acetate 95:5).
Yield : 75%

Acid hydrolysis of the tert-butyl ester :

OH

1-[4-hexyloxyphenyl]
-3-[3,5-dimethyl-4-carboxydimethylmethyloxyphenyljprop-2-en-1-one
{Compound 12}

This compound was synthesized from 1-[4—h<_axyloxyphenyI]—3—[3,5-dimethyl-4-ter—
butyloxycarbonyldimethyimethyloxyphenyl]prop-2-en-1-one (Compound 11)
according to general method 3 described hereinabove. '

Purification was by recrystallization in methanol. Yield : 51%



5

L]

Acid hydrolysis of the tert-butyl ester : OxI Ox OH

0 1-[4- hexyl oxyphenyl ]

- 3-[ 3, 5-di net hyl - 4- car boxydi yhylnethyloxyphenyl]prop
-2-en-1 -one (Conpound 12) TKi‘s conpound was

synt hesi zed from

1-[ 4- hexyl oxyphenyl]-3-[3,5-di nethyl -4-ter-

@Mmﬁﬁ $1§| R e h%sééﬁﬁséﬁ%{?k%ﬁ 48)13918bH), 1.44

@RS2H), el gy, Qrgﬁﬁ%‘rge%eﬁ}tg &b@é@lpn EY‘@GHE}’ZH% 7.06 (d J = 8.61Hz,

recrystalllzatl eld : 51 %
JBWRMBG; th)or?i 58()d88-(15 5tz,=114), 7382 (d 3HF, 15.5H8, Urﬂ 8.13(d, J =

éE)IH ﬁ? 1.44 (m 2H), 1.73 (m 2H), 2.22
&gt 4. 06 (t '3 = 6.30Hz, 2H), 7.06 (d, J = 8.61

K5, (ES2HlS) h:ﬁﬁz(MA)ZH) 7.58 (d, J = 15.5Hz, 1 H),

7.82 (d, 'J = i5)5HZ, 1 H), 8.13 (d, J = 6.61 Hz, 2H)

5 M5 (ES-M5) : 437. 2 (M1) Exanple 5: Synthesis of

142- net hyl oxy- 4-chl orophenyl | 0

- 3- 13, 5-di net hyl - 4- car boxydi net hyl net hyl oxyphenvi | prop
-2-en-1 -one OH a o |/Examfle She net hod enabl ed

the prepar at i Syniplestbfl 12 Ao r il vield

of 22f8 5.dimeXAyNgTatbSkydiitethYfiE lo?ﬁﬁ%’t‘iﬁ%m -2-en-1-one

OH

The method enabled the preparation of said compound with an overall yield of
22%.

Synthesis of the chemical precursor :

1-[2-methyloxy-4-chlorophenyi]
-3-[3,5-dimethyl-4-hydroxyphenyljprop-2-en-1-one (Compound 13)

This compound was synthesized from 4-chloro-2-methoxyacetophenone and 3,5-
dimethyl-4-hydroxybenzaldehyde according to general method 1 described
hereinabove.

Purification was by silica gel chromatography (cyclohexane/ethyl acetate 85:15).
Yield : 72% |

1H NMR DMSO 8 ppm: 2.21 (s, 6H), 3.90 (s, 3H), 7.12 (m, 1H), 7.23 (d, J =
15.5Hz, 1H), 7.29 (d, J = 1.80Hz, 1H), 7.38 (d, J = 15.5 Hz, 1H), 7.41 (s, 2H), 7.48
(d, J =7.98Hz, 1H)



OH | Olv I 0 1-[2-nethyl oxy-4-chl orophenyl ]

-3-[ 3, 5-di net hyl - 4- hydr oxyphenyl ] pr op-2-en-1 -one
(Conpound 13) 3 This conmpound was synt hesized from
4- chl or o- 2- met hoxyacet ophenonezeand 3, 5-

di met hyl - 4- hydr oxybenzal dehyde accordi ng to general
nmet hod 1 descri bed hereinabove. Purification was by
silica gel chromatography (cycl ohexane/ethyl acetate
85:15). Yield : 72%5 IH NVR DMSO S ppm 2.21 (s,

Sththelis2H the terbbutyl éstbg: (m 1H), 7.23 (d, J = 15.5Hz,
I‘E%—m . S J = 1. , 1H), 7.38 (d, J = 15.5 Hz,
1H), 7.41 (s, 2H), 7.48 (d, J

7.980z, 1 H) 28
Synt hesis of the tert-butél ester 0 637<j o- 0
reis

1-[2-nethy|oxy-4-cgloroph
T car bonyl di net hyl net hyl

-3-[ 3, 5-di net hyl - 4-
oxyphenyl ] pr op- 2- en- e | Compound 14) This conpound
was synt hesi zed from

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

di met hyl - 4- hyd di net h th heny| -2-en-1-

one. (Gompound 13) Al RN EP Aot PRI G Sobut yr a o

B4 bCHiR@hA-ORPED G égg@nelldﬂﬁﬁﬁﬂirﬁémgmyﬁ@é}wgm-zen-1—one

Purification was by siTli g chr dmat ogr ap
(cycl ohexane/ et hyl acet a(€ogpounyl. 14)i el d: 43%

Q

This compound was synthesized from 1-[2-methyloxy-4-chlorophenyl}-3-{3,5-
dimethyl-4-hydroxydimethylmethyloxyphenyljprop-2-en-1-one (Compound 13} and
tert-butyl bromoisobutyrate according to general method 2 described hereinabove.
Purification was by silica gel chromatography (cyciohexane/ethyl acetate 90:10).
Yield : 43%.

Acid hydrolysis of the tert-butyl ester :

CH

1-{2-methyloxy-4-chlorophenyl]
-3-[3,5-dimethyl-4-carboxydimethylmethyloxyphenyl]prop-2-en-1-one (Compound
15)

This compound was synthesized from 1-[2-methoxy-4-chlorophenyl]-3-[3,5-
dimethyi-4-tert-butyloxycarbonyldimethylmethyloxyphenyilprop-2-en-1-one
(Compound 14) accordirig to general method 3 described hereinabove.
Purification was by silica gel chromatography (dichloromethane/methanol 98:2).
Yield : 70% |



Acid hydrolysis of the tert-butyl ester : 0 / 0 OH ¢
O5 0 1-[2-nethyloxy-4-chlorophenyl]

- 3-[ 3, 5-di net hyl - 4- car boxydi et hyl net hyl oxyphenyl ] pr op
-2-en-1 -one (Conpound 15) 0 Z%is conpound was

synt hesi zed from 1-[ 2- net hoxy- 4-chl or ophenyl ] -3-[ 3, 5-
di net hyl -4-tert- butyloxycarbonyldinethylnethyloxypheny

AL NBIR DIIRCLH! Bem hdrl ke 2 1&3%."%%2?{3%2%5@%@'12 (dd, J =

[ / pet
fe 7 SR omeph, {SgPonaye dofe =g 1,735 .
81 15.2.H8 19, 768H) (s, 3HRI.48 (d38F, 7.98H2, (Y, J = 7 98,

b s s a0t Banly - 55 (o 320 ) 17n)29_

5 7.41 (s, 2H), 7.48 (d, J = 7.98Hz, 1 H M (ES- M)
401.2 (M1) 5 Exarrpl e 6 Synt hesis of
144- br B2 xanpie g | Stk "

of said conpound vvlth an overaII yi eI doof 0 21%
Synt hesi s of the chem cal precupsorg:

OH

The method enabled the preparation of said compound with an overall yield of
0 21%.

Synthesis of the chemical precursor :

1-[4-bromophenyl]-3-[3,5-dimethyl-4-hydroxyphenyl]prop-2-en-1-one
5 (Compound 16)

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

hydroxybenzaldehyde according to general method 1 described hereinabove.

Purification was by silica gel chromatography (cyclohexane/ethyl acetate 90:10).
0 Yield : 37%

1H NMR DMSO & ppm : 2.30 (s, 6H), 7.32 (s, 2H), 7.56-7.66 (m, 3H), 7.75(d, J =

15.27Hz, 1H), 7.90 (d, J = 8.70Hz, 2H), 9.82 (s, 1H)

Synthesis of the tert-butyl ester :




ot J

OH O O1 -[4-bronophenyl]-3-[3,5-d
i met hyl - 4- hydr oxyphenyl ] prop- 2-en-1-one 5 (Conpound
16) This conpound was synt hesiﬁd from
4- br onbacet ophenone and 3, 5- di*fret hyl - _
hydr oxybenzal dehyde according to general nethod 1
descri bed herei nabove. Purification was by silica gel
chr omat ogr aphy (cycl ohexane/ et hyl acet atoe 90 10). D
YieId:37%1HNI\/RDI\/BO6ppm:239 ,732
(s, 2H), 7.56-7.66 (m 3H), 7.75(% .27
H, 7.90 (d, J = 8. 7@Hz, , 9
of the tert-butyl ester g O, OX O|
1-[ 4- br omophenyl ] - 3-[ 3, Scgtvapthyl - 4-tert -
but yl oxycar bonyl di net hyl met l. | oxyphenyl ] prop 2-en-1-on
e (Conmpound 17) 5 This corrpound was synt hesized from
1- [ 4- br onopheny hlia3rbmophehipizg _
hydroxYPhenYI]Pr o[P Zbﬁ) 1- gne (Co SHggﬁ%tgylltétert d

erhutydoxyoarbervidimathylmathaylexyphsnylpiopg2-eo-gene (@pmpound 17)
met hod 2 descri bed herei nabove. Purification was by
silica gel chromatography (cycl ohexane/ethyl acetate

Bils L@pmpolingl dwas 7 8Ynthksizedciflorny dr-p-b&insopternifl}es-{3,5-dimethyl-4-

tert-butyl ester : 0 OOH.  Br
hydroxyphenyl]prop-2-en-1-one (Compound 16) and tert-butyl bromoisobutyrate

ntheS|s

according to general method 2 described hereinabove.
Purification was by silica gel chromatography (cyclochexane/ethyl acetate 90:10).
Yield : 75%

Acid hydrolysis of the tert-butyl ester :

OH

1-[4- bromophenyl]—3 -[3,5-dimethyl-4-carboxydimethylmethyloxyphenyi]prop-2-en-
1-one (Compound 18)

This compound was synthesized from 1-[4-bromophenyl]-3-[3,5-dimethyl-4-tert-
butyloxycarbonyldimethylmethyloxyphenyljprop-2-en-1-one  (Compound  17)
according to general method 3 described hereinabove.

Purification was by silica gel chromatography (dichloromethane/methanol 98:2).
Yield : 38 %

1H NMR DMSO & ppm: 1.39 (s, 6H), 2.22 (s, 6H), 7.58 (s, 2H), 7.65 (d, J =
15.39Hz, 1H), 7.84-7.77 (m, 3H), 8.09 (d, J = 8.19Hz, 2H), 13.01 (s, 1H)

MS (ES-MS) : 417.2 (M-1)
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1

- [ 4- bronophenyl ] - 3-[ 3, 5- di net hyl - 4- car boxydi net hyl

nmet hyl oxyphenyl ] pr op- 2-en- 1-one (Corrpound 18) This
conmpound was synt hesi zed fromi

1-[4-bronmophenyl ]-3-[3,5-di nethyl -4-tert-

but yl oxycar bonyl di net hyl net hyl oxyphenyl ] prop-2-en-1
-one (Conpound 17) according to general nethod 3
descri bed herei nabove. Puri fbf_iﬁmgn was by silica gel
chr omat ogr aphy (di chl or onet hane/ et hanol 98:2). Yield
: 38 % 1H NVR DMSO S ppm: 1.39 (s, 6H), 2.22 (s, 6H),
758(s 2H) 765(d J: 15.39Hz, 1 H), 784777
(m , d, J = 19Hz, 2H), 13 01 (s, 1 H M
(‘Esng)od ofqepara(tlmpf 13’:1 dimjgnympjzien raneodermatives substituted by

5 ERRR)  o SsQSROMN PG Pl oo

)oup, cortagingsain aksh @nfaoil ch!ipl‘i@W;bl@DSZ—enﬁ—bne afgrivative gubstituted
at | east_one 1, 3-di phenyl proop-2-en-1-one rivative
SRIbone: oft bg tvm]paﬁ@ylosrquné hY\8 eyl cgrmﬁ&reypamth at least one

slogedic coicbhadEBiRHdd b Thehg@F i (2] ogenat ed

represente general tornul a
Y-R-2< O 10 in which Y represents,@ hal ogen atom R
is a Cl-C24 al kyl chain angd.Rpi n acid- labile
protective group of carboxylic aci (ii) acid
hydrol ysis of the ester obtained wQstep (i). 15 2-
Met hod according to claiml, charac{erl zed in that the
carboxylic acid prot ective group 3R’ t he conpound
;g?r%gﬁqtr%grebsenftsogrﬂgloage aom lsseelz 8g4frlk(§/rlncﬁa|n a%d R’ is an acid-

labile protective group of carboxylic acid;
(i)  acid hydrolysis of the ester obtained in step (i).

2- Method according to claim 1, characterized in that the carboxylic acid protective
group of the compound represented by formula (ll) is selected from among acid-
labile groups of the C1 to C5 alkyl type substituted at the carbon atom linked to the
carboxylic function by one or two linear or branched alky! groups containing from 1

to 4 carbon atoms.

3- Method according fo either one of claims 1 or 2, characterized in that the
carboxylic acid protective group of the compound represented by formula (ll) is a

tert-butyl group.

4- Method according to either one of claims 1 or 2, characterized in that the
carboxylic acid protective group of the compound represented by formula (ll) is an

isopropyl group.
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| abil e groups of the C1 to C5 al kyl type substituted
at the carbon atomlinked to the carboxylic function
by one or two linear or branched al kyl groups
containing from1l to 4 carbgp atons. 20 3- Method
according to either one of clains 1 or 2,
characterized in that the carboxylic acid protective
group of the conpound represented by formula (I1) is a

Lgf M ZH%EE%@H% to %yr %/%r He Pe%‘éa ri%}a{;]g rﬁ@ HarAGErS i that the

CRr psiypi s 2ciCH4o1at emtylveh@nomt@hatmesmmeddby one or more
represented by fornmula ( is an | .sopro
shyqrecat®nagsing; ﬁgtltre’feaimlme% opfeyclie qs'nb%agn SWP1 £5°12 carbon
%EJ , Characterized in that the R group is a Cl1-Cl10

yl 'chain, optionally substituted by one or nore
hydr ocar bon groups, saturated, Iinear or cyclic

ggnwfl}fg 39&@“’5391@%%&% %ré?qﬁ QWV&%S gfégpﬁschara&enzed in that step

Clip2&Ged 8a€at é‘térﬁﬁéraﬁlr@%on'{drbseu%é%ﬁééh od ema 126°C2
tenperature conprised between 25 and 120C. 10 7-

Met hod according to any one of the previous clains,

¢ CrbBe B AR 1 Bhy BEERI AR bt DB Hau RS, Ghivaerfeo in that step
ﬂ)q@fc@hfé}i bat Ay tedhseraturt ke _ri%éb%wéé@imﬁand 120°C.
aracterized in that step i) is carried out in the

presence of a catal yst. 9- Method according to any

oé]eM%EhJcpgc&f g\ﬁgol‘ttﬂs ﬁr‘}J ?‘Iﬁe ftl‘ﬁah Fé?ﬁ&g% biéﬁ'ﬁs ! &érg(?t[enféc? th that step

I'S carrie pr es nce cesli

p@)tlamme‘d oatinahapessehceaifal getdlysfl0- Met hod accord| ng
to any one of the previous clains, characterized in
that step 20 (i) is repeated by several additions of

t@eMQ ﬁ%@ﬁh rﬁ’rﬂgﬁﬁe "O?EH@% £ tﬁ% !%m etfl?a’réétenzed in that step

fornu cessary cata yst -

Mitig @anm:tomtjnrtge poemrpemﬁ eesium beppiaeslumsarcbloaatesas catalyst.
characterized in that the

10- Method according to any one of the previous claims, characterized in that step
(i) is repeated by several additions of the halogenated compound represented by

general formula () and if necessary of the catalyst.

11- Method according to any one of the previous claims, characterized in that the
1,3-diphenylprop-2-en-1-one derivative substituted by a hydroxyl or thiol group,
which is used in step (i) is obtained by a Claisen-Schmidt reaction in acidic or
basic medium of a compound of the type acetophenone with a thio- or hydroxy-
benzaldehyde derivative, or of a thio- or hydroxy-acetophenone derivative with a

compound of the benzaldehyde type.

12- Method according to any cne of the previous claims, characterized in that acid
hydrolysis step (ii) is carried out by contacting a 1,3-diphenylprop-2-en-1-one
derivative substituted by an alkyloxycarbonylalkyloxy or alkyloxycarbonylalkylthio

group with trifftuoroacetic acid.
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1, 3-di phenyl prop- 2-en-1-one derivative substituted by
a hydroxyl or thiol group, 25 which is used in step
(i) is obtained by a O aisen-Schmdt reaction in
acidic or basic nediumof a conpound of the type

acet ophenone with a thio- or Hggroxy- benzal dehyde
derivative, or of a thio- or hydroxy-acetophenone
derivative with a conpound of the benzal dehyde type.

o1% et 0B Loy ot e BRGicls ERnD. diergiBrized in that the

( ampunsottifiubrrhcetit abid wiioh dc ised)irestep (ii) is from 1 to 20 equivalents.
1, 3-di phenyl prop-2-en-1-one derivative substituted by

an al kyl oxycar bonyl al kyl oxy or

ahkyl ; | i i ART i .

ALF, PR SRy W e P AUl Siding, S BeRHEd in that the
pammouotief tiflapremcetih acidoviaich zedseadin step (tihe frammBunt1 2ofquivalents.
trifluoroacetic acid which is used in step (ii) is

froml to 20 equivalents. 5 14- Method according to

any. [ethctf akdrdiPgayiMySord & the. prelidlid QdifsZ 8Farattdri2al in that step
the anmount of trifluodroacetic acid which is used in

stigjs caripdiost pt siempemte® offuto 20@Kt.s.  15- Met hod

according to any one of the previous clains,

characterized in that step (ii) is carried out at a

t eFP Method acodbrdihg © diPshe dOthEGreMdiuBataiass ehaiaaterized in that step
any one of the previous clajns, characterized in that

stiibjs camiey qué at atemparaiute eit1&ta eh¥er at ure of 18 to

25C. 17- Method according to any one of the previous

claims, characterized in that the 15 product so

PIEPMERtbd Scdofding e Hrgdomy of ﬁeeobﬁédli@m clgings napdcterized in that the

formula : 3 X4 x, x2 Xx 35 2 .
product so prepared is represented by the following general formula :

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 an alkyloxy group or an

alkylcarbonyloxy group or an alkyithio group or an alkylcarbonylthio group;

X3 represents a -R3 group or a group corresponding to the following formula : -
G3-R3;
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in which 20 X1 represents a halogen or a -Rl1 group or

a group corresponding to the followng fornula :

-Gl-Rl; X2 represents a hydrogen atom or a thionitroso

group or an al kyl oxy group or an 25 al kyl car bonyl oxy

group or an al kylthio group oggan al kyl carbonyl t hi o

group; X3 represents a -R3 group or a group

¥4 r eppRsalita @ thalegen 05] A dihianiiress @ipep :of- agRKRIrogp or a group
th roso group or a

ﬁ?j&% ﬁﬁt% tﬁe?@!?gﬂﬁ 5‘?&%@%%@?%&1 o the foll ow ng

fornula : -A-R4; X5 represents a -R5 group or a group

corresponding to the following fornmula : - F

RIS represgats RsRO@0MR @ 8 GrAEP %S&Pnefﬂsftertbﬁtfo owing formula :

r@piesent a hydrogen atomor an alkyl group

substi'tuted or not by a carboxylic acid function; 10

Gl, G3, 4, &b, which are the sane or different,

GRS B, RRs g Yo S e By e B atom oran

\'éfgrbﬁp sWbsrhted ér%cﬂrbyaé léé(ﬂbo&ﬁ;%iﬁc@‘mrﬁéidﬂl' ng a
carboxylic acid function.

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

atom;

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

which R is an alkyl group containing a carboxylic acid function.



