1 PREPARATION OF 1,3-DIPHENYLPROP-2-EN-I-ONE DERIVATIVES
The invention relates to a novel method for the preparation of 1,3- 5
diphenylprop-2-en-1-one derivatives substituted on one of the two phenyl
groups by a carboxyalkyloxy group or a carboxyalkylthio group.
Generally, 1,3-diphenyipropen-1-ones are prepared by a condensation
reaction of an aldehyde with a ketone in a Claisen-Schmidt reaction

(MamE-PW@WFa?M@HMWifﬁ@N@@mﬁﬁ&"rﬂé!&s
Wiley Interscience). Classically, 1,3-diphenylprop-2-en-1-ones substitute

by a carboxyalkyloxy group are obtained by said method from starting
materials (aldehyde and ketone) which are selected in such a way as to

be substituted by.a carboxyalkyloxy group, or by the corresponding ester.
This segtehte %?epf?qﬁ t%s%%gﬁgbﬂ%fn%’fif tne rofspargtion of 1.3-
diphetigipripgiaansi-6no adivatReHuBsRiteai Q¥ Hnd df éllvbRoReryl groups

.bﬁlgyégrgoyyalﬁ{ﬁok%g roYJVpSOorr] 0\ rgog)({/)a lﬁyizti'fi‘elnkélroup.

Generally, 1,3-diphenylpropen-1-ones are prepared by a condensation
reaction of an aldehyde with a ketone in a Claisen-Schmidt reaction (March J.,
1992, “Advanced Organic Chemistry”, Fourth Edition, 940, Wiley Interscience).

Classically, 1,3-diphenyiprop-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 as 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 :
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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 recrystallization or silica gel chromatography difficult

and result in a significant reduction in the yield.
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R' = H, Alkyl 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 recrystallization or silica

gel chromatography difficult and result i a significant reduction in the

yield. 2 Thus, the use of this synthetic strategy for preparing compounds
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gtedrdipttenylB%n-1-ones substituted by a carboxyalkloxy group or a
carboxyalkylthio group can be obtained with high yields. The method

differs from the aforementioned synthesis in that the carboxyalkloxy or
carboimkylﬂm'ntgrema\ie intraddeedioptte domethfdtenthitibigysonple to carry out
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1,3-diphenylprop-2-en-1-ones substituted by a carboxyalkyloxy group or a
carboxyalkylthio group which are obtained in this manner are of major
intere$bie amthnmmﬂm onendivetivetreld. in iﬁastedam (tbmpearmfsthe acid-
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SFRISPIRRRASIAY LIRRARSIC AOHRS A ISP 888 Rure of diphenyl-1,3-prop-2-en-
1-ones. They have put these advantages to use to deveiop a novel method of

synthesis which is the object of the invention.

1,3-diphenylprop-2-en-1-ones substituted by a carboxyalkyloxy group or a
carboxyalkylthio group which are obtained in this manner are of major interest in
the pharmaceutical or cosmetics field. In fact, said compounds concurrently
display PPAR activator, antioxidant and anti-inflammatory properties and, as such,
have é 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 present disclosure is therefore directed at providing a method of
preparation of 1,3-diphenylprop-2-en-1-one derivatives substituted on one of the

two phenyi
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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, 30 particularly in the field of
cosmetics (appearance of wrinkles, etc.). The present disclosure is

therefo e directed at |d|n thod of preparation of = .

SO IBRPOREINY B o TARORESERIRBEPOR SHIY iR o cany out
amEAyich gioups i aleadiBoxyalkyloxy or carboxyalkylthio group which is

easy to carry out and which gives high yields. In one aspect, there is

provided a method for preparing 1,3-diphenylprop-2- 5 en-1-one
derivam/eaelm?ﬁuteﬂwbseas:prbme@kwWtab@mb@ébylﬂymgscwphenylprop-z-
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has as obieehalméthod for preparing 1,3-diphenylprop-2-en-1-one
derivatives substituted by a carboxyalkyloxy Oécarboxyalkylthlo group,

comprising a step, Y R‘{

R!
in which Y represents a halogen atom, R is a C1-C24 alkyl chain and R’ is
tertiobutyl group, as an acid-labile protective group of carboxylic acid;
(i) acid hydrolysis of the ester obtained in step (i) with the ftrifluorcacetic

acid.

This objective and others are attained by the invention which in particular
has as object a method for preparing 1,3-diphenylprop-2-en-1-one derivatives
substituted by a carboxyalkyloxy or carboxyalkylthio group, comprising a step,
hereinbelow called (i), of contacting at least one 1,3-diphenyliprop-2-en-1-one
derivative substituted on one of the phenyl groups by a hydroxy! or thiol group with
at least one halogenated compound represented by general formula (Il) below, in
which Y represents a halogen atom, R is a C1-C24 alkyl chain (containing from 1
to 24 carbon atoms) and R’ is an acid-labile protective group of the carboxylic acid.

Said step may be summarized by one of the following reaction diagrams :



20 hereinbelow called (i), of contacting at least one
1,3-diphenylprop-2-en-1-one derivative substituted on one of the phenyl
groups by a hydroxyl or thiol group with at least one halogenated
compound represented by general formyla (Il) below, in which Y
represents a halogen atom, R is a C1- alkyl chain (containing from 1

to 24 carbon atoms) and R' is an acid-labile protective group of the
carboxylic acid. 25 Said step may be summarized by one of the following
reaction diagrams 3a Y-R-/< O G, G-R44 H General Formula 11\ 0-R' 00
G=0orS, R = alkyl chain, R' = acid-labile 6rotectlve group Step (i) : flrs_<
illustration 50 V-R QKB | General Eofmula Il 0R-G R O 85G2001S

R =alkyl chain R' = g abile protective group Step (i) : secd
illustratio N |
0 )
G=0o0rS,

R = alkyl chain, R' = acid-labile protective group
Step (i) : first illustration
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G=0o0orS,
R = alkyl chain R’ = acid-labile protective group

Step (i) : second illustration
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Said step is advantageously carried out at a temperature comprised
between 25 and 120C and more preferably between 80 and 120C,
preferably at atmospheric pressure, in thHe presence of a catalyst, such as
cesium or potassium carbonate. 5 In a preferred manner, said step is
repeated by several additions of the halogenated compound represented

by ge f la (Il ionally the catalyst. such as cesium or .
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from 1 to 10 carbons and more particularly one 5 carbon atom. Said chain
can be substituted by one or more hydrocarbon groups, saturated, linear

or cyclit Eontalsingdrenantsn Seidhaieptimespentatdyeseslyrdtadditions of the
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therRisRb greHebYhilaKdrrHiiehemaiy| groups containing from 1

to 4 carbon atoms. More preferably, the protective group is selected from

among‘?~ tent-butyl and 5 isopropyl groups. In the present description, the

terms it b)) edinsGp pitgrbalegenateshpmoyeayndt ieptesebied by general
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carboxylic acid such as defined hereinabove. Avantageously, the

ceriainine fimsrob io-ed- nbwerabln fiere dupstifurarhsrg aydiveyedartisnlarly one
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saturated, linear or cyclic containing from 1 to 12 carbon atoms, advantageously
from 1 to 6 such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, pentyl,
neocpentyl, n-hexyl and more particularly methyl.

Preferably, the carboxylic acid protective group is selected in the group
consisting of acid-labile functions of the type C1 to C5 alky! (containing from 1 to 5
carbon atoms) substituted at the carbon atom linked to the carboxylic function by
one or two finear 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 isopropy! 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
hydroxyl 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



by a Claisen-Schmidt reaction in acidic or basic medium of a compound of
the 5 type acetophenone with a thio- or hydroxy-benzaldehyde derivative,
or of a thio- or hydroxy-acetophenone dérivative with a compound of the
benzaldehyde type. Subsequent to step (i) described hereinabove, the
inventive method 5 comprises a step (ii) of preparing the carboxyalkyloxy

Ithi ivagive q -dinhenyl 12:en-1- ci :
BRSNS e i BB RERIEI TR SRR NS of a thio- or
Rydronsraestanhene et terifciibveivgtheactonpiandefshe begzRideinde type.

O-R" OH (/0 O G=0o0rS, R = alkyl chain and R' = protective group Step
(ii) : first illustration 5 0 y-R-G ~-R-G OYPI R-O\11_aHO OO G=0or
S Subsequent to step (i) described hereinabove, the inventive method

comprises a step (ii) of preparing the carboxyalkyloxy or carboxyalkylthio
derivative of 1,3-diphenylprop-2-en-1-one by acid hydrolysis of the ester obtained
in step (i).

Said step (ii) may be summarized by one of the following reaction diagrams
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G=0orS,
R = alkyl chain and R’ = protective group
Step (i) : first illustration

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

Advantageously, said acid hydrolysis step is carried out by contacting a 1,3-
diphenylprop-2-en-1-one derivative substituted by an alkyloxycarbanylatkyloxy 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



R = alkyl chain and R’ protective group Step (ii) : second illustration 0
Advantageously, said acid hydrolysis step is carried out by contacting a
1,3- diphenylprop-2-en-1-one derivative Substituted by an
alkyloxycarbonylalkyloxy or alkyloxycarbonylalkylthio group with
trifluoroacetic acid. Generally, the amount of trifluoroacetic acid is from 1
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rmdsngre preferably from 18 to 25C, and preferably at atmospheric
pressure. More specifically, then, the invention describes the preparation
of 1,3- 5 diphenylprop-2-en-1 -ones substituted by a carboxyalkyloxy
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soteieRedtste so obtalned can be easily purified, in particular by silica gel

chromatography or by recrystallization. The tert-butyl or isopropyl ester is

cleaved to the corresponding acid by the action of trifluoroacetic acid.

This mégdertdudptenventhe eidalieh e bisperariy dxirghopsobabng group is added
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derivative. The tert-buty! or isopropyl ester intermediate so obtained can be easily
purified, in particular by silica gel chromatography or by recrystallization.

The tert-butyl or isopropyi ester is cleaved to the corresponding acid by the
action of triffuorcacetic 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-diphenyiprop-2-en-1-ones.
Consequently, it does lead to the formation 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 :



Consequently, it does lead to the formation of degradation products and it
allows production of the acids at higher yields than those classically
observed. 5 The three steps that can be €arried 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 cIassicaI_CIaisen-GS_c_Q{midt reaction in .".eu. or basic
medium : 7 G- -H10-~'P O ©%G=00rS H-G\HG/ 1O
S 5 Compoun the typg ace @o@ acetpphenone (or the
sulfated analog of saine), benraldéehyde and hydke

the sulfated analog 8f same)%Used in said reaction cah optionally be
substituted by phenyl groups. Said substituents are selected more
particularly in the group consisting @f“—a@a%g%n atom, an alkyl group, a
thionitroso group, and an alkyloxy O or alkylthio group. The conditions in
which to carry said reaction in acidic or basi¢ pedium are [

those skilled in th nd can vary ly..5 I an Zdvantage
ntlicteet In=Etoichiometric ptoportions. Contact

G=0orS

Compounds of the type acetophenone, hydroxy-acetophenone (or the

sulfated analog of same), benzaldehyde and hydroxy-benzaldehyde (or the
sulfated 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 o 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 proportions. 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 alcoholate 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 :
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(between approximately 18C and 25C) 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 ydroxide, like sodium hydroxide,

or an alkaline metal alcoholate 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: 8 One

molaréneivadéant-efiha letboé iedkkinotaned uivailelarafdbiy aldehytithareldehyde
afisaven g water-aicphol alulion.of sodlumudionide aLA0MOIBI-: 20 molar
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abigdifiexy {inSpdipicelay feop- pid el -aper¢oirtratedylfa)e thapaitgutdr saiteiydrochloric

be obtained by precipitation or solid/liquid extraction after evaporation
of the reaction medium. It can then be purified by silica gel

Téleroexgractap Hyydrdogy-fedriivhitintiono pAthestagaeusty, ttie sgnifaisid ianalog of

i ' rrie in. f ' nner; e :
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ofitbelrssuitied madiuthalataoltitem batpraiediing giceges tydoethgiaphy or by

' S0 }g‘t-ure is stirred at a temperature of O to 100C and preferably

) at Stteglrx%eﬁ%%ture of 18 to 25C for 1 to 24 hours and preferably 1 to 6

hours, preferably at atmospheric pressure. The solvent is eliminated in

ti i 1.3- gdi AL . )
N0 YIS LS50 PBEL 068 out i o
following manner:

One molar-equivalent of the ketone and 1 molar-equivalent of the aldehyde
are dissolved in an ethanol solution saturated with gasecus hydrochiloric acid. The
mixture is stirred at a temperature of 0 to 100°C and preferably at a temperature of
18 to 25°C for 1 {o 24 hours and preferably 1 to 6 hours, preferably at atmospheric
pressure. The solvent is eliminated in particular by vacuum evaporation. The 1,3-

diphenylprop-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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Second step : preparation of the tert-butyl or isopropyl ester 0 G-H G-R4
O-R"0OY-R0O 0-R'90 H-GOYP~R-Gp OOO Y-R40-R'G
representing an oxygen or sulfur atom, ¢ representing a halogen atom, R
is an alkyl chain, preferably Clto C6 5 R' = tert-butyl or isopropyl The
reaction can be carried out in the following manner : One molar-equivalent
of hydroxy-1,3-diphenylprop-2-en-1-one (or the sulfated analog of same)

Bly in acetoRitrile or acetone,

preferably 4 to 8 molar-equivalents_ang'even more preferably 6
equivalents). The mixture is heated withvjgorous) stirring at a
temperature of 25 to 120C and preferably 100C for 1 to 24 hours and 5
preferably 10 to 14 [ iepeaneetion Aoxygere i sbore, generally at

atmospheric pressure. T'?eréﬁ'r‘é%gr_j.ﬁr%i@iHQFSQeH‘é%QHI?U'aV by vacuum

evaporation. The reaction medium is optionally’reacted again with 3 to 6
molar- R is an alkyl chain, preferably C1 to C6

R’ = tert-butyl or isopropyl

The reaction can be carried out in the following manner :

One molar-equivalent of hydroxy-1,3-diphenylprop-2-en-1-one (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 teri-butyl or
isopropyl ester (1 to 20 molar-equivalents and preferably 4 to 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 untii complete
disappearance of the starting material.

The 1,3-diphenylprop-2-en-1-one substituted by a tert-butyloxycarbonylalkyloxy,
tert-butyloxycarbonylaikylthio, isopropyloxycarbonylalkyloxy, or
isopropyloxycarbonylalkyithio group is purified, in particular by silica gel

chromatography.

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



equivalents of the halogenated derivative and 3 to 5 molar-equivalents of
cesium or potassium carbonate, said operation can be repeated until
complete disappearance of the startingipaterial. The
1,3-diphenylprop-2-en-1-one substituted by a
tert-butyloxycarbonylalkyloxy, tert-butyloxycarbonylalkylthio,
isopropyloxycarbonylalkyloxy, or isopropyloxycarbonylalkylthio group |s
purified, in particular by 5|I|cag chromatography. Third step : .,
preparation of the acjdto ert-buitybosisoptopyl ester 3039 G-R44,
G-R-~ Trifluoroacetig aagd OH l;ir e~ \J,J,,.,\l IO Q G and R
defined h abo e. R’ = tent-butyl or isoprop b Trifluoroacetic
acid O ~ O\1-"Ho 1O o 5G and R aresuch-gs defined
hereinabove. R!= tert-butyl or isopropyl One molar- ol ivalent of the
1,3- dlphenylprop -2-en-1-one substituted by a

tert-butyloxycarbonylalig/krxy Braup shgla dertibfityddxyearinatyatkylthio
group, by R’ = tert-butyl or isopropyi

0 Trifluoroacetic acid O
' R—G >*Rm G
SieUagiENr oY

G and R are such as defined hereinabove.
R’ = tert-butyl or isopropyi

One molar-equivalent of the 1,3-diphenylprop-2-en-1-one substituted by a
tert-butyloxycarbonylalkyioxy group, by a tert-butyloxycarbonylatkylthio group, by
an isopropyloxycarbonylalkyloxy group or by an isopropyloxycarbonylalkylthio
group is dissolved in a solvent, such as dichioromethane. 1 to 20 equivaients 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 fo 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 carboxyalkylthio
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 :



an isopropyloxycarbonylalkyloxy group or by an

isopropyloxycarbonylalkylthio group is dissolved in a solvent, such as

dichloromethane. 1 to 20 equivalents antli 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 100C, preferably 18 to 25C, for 1 to 24 hours and

preferably 5 8 to 14 hours and more preferably 12 urs, preferably at

atmospheric pressure. The solvent is elimingtéd;in particular by vacuum

evaporation. The 1,3- diphenyp

carboxyalkyloxy or carboxyalkylt

gel chromatography. Preferably, thé réaction is carried out at atmospheric

pressure. This method can advantageoasly be implemented for preparing

compounds described in the French pa tapplication FR 02 08571 filed

by the Applicant on 8 tn July 2002. Sai ompounds are represented by

ithe/igieheral formula : 11 x3 Xy X, x, 3x5 0 () in which : 5 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

xh adpytsongsaupatygem atkyldarbgrylexyigeogmapartakyibiadgrgup the following
an aI glca{db thio group; 0 X3 represents a -R3 group or a group

corrngspon ing to the following formula: -G3- R3;

X2 represents a hydrogen atom or a thionitroso group or an alkyloxy group. or an

alkylcarbonyloxy group or an alkyithio group or an alkylcarbonylthic group;

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 fo 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.



X4 represents a halogen or a thionitroso group or a -R4 group or a group
5 corresponding to the following formula : -G4-R4; X5 represents a -R5
group or a group corresponding to the fofldwing formula : - G5-R5; 0 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,

hIC are th same, rd|f repre nt.an sulfur
atom%‘ ng?%e&%g g%ﬁ\é? edire r@lﬁam © yreparation  of

cﬁotmmiam@sR‘,egmre/alamledmg @maﬁﬁdig‘immmnarﬂalmmwmmrbomhofam groups X1,
dvan 51)611 ld s%nthetlc method allows the
r

prépar§| é(s)r%p rep 8h 8"@ general formula (1) in which

none of the groups X1, X2, X3 and X4 is a hydroxyl or thiol group. 5 Ina

preferri%d é’ndg d mn(%[gpdsall WS t[h %re aratl of com ) y £ com d

represente By genergf?ormwa?l‘) for ICh at east onepchﬁ'n agr%up%F?@ pounas

RprasanRE feyp gpzeets! dorallld ghotgr cdntzhrmhgeastambexgﬂﬁmcgioups R3, R4 and
| manner, R4 is an alk I containin

B A e e e S o

contamlng a carboxylic acid function and X3 and X5 are unsubstituted

alkyls.ip r‘?é%ﬁfék%%?“%‘% X:‘%e%z@?“?&&‘g{dé‘é‘r%ﬁmethy'°Xr¥)oxync acid

carboxyd|m 10 group. Ina’pr ner n oxygen
fatiicand R4 |s an alkyl group containing a carboxylic acid function. '0 In
a preferred manner, G4 is an oxygen atom and R4 is an alkyl group

In a preferred manner, 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 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 alkyi group

containing a carboxylic acid function and X3 and X5 are unsubstituted alkyls.
In a more preferred manner, X4 is a carboxydimethylmethyloxy group.
in a more preferred manner, X4 is a carboxydimethylmethylthio 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.



containing a carboxylic acid function and X3 and X5 are unsubstituted
alkyls. In a more preferred manner, X4 is a carboxydimethylmethyloxy
group. 5 In a more preferred manner, X43s a carboxydimethylmethylthio
group. Derivatives represented by general formula (I) such as described
hereinabove can adopt the cis or trans conformation. 0 Advantageously,

X3, X4ang, X5 UeNoLNVRIOORNBIRMS. 1hd" {06 P4y _|'th%g’@/§tg§0'13 saturated

the term "alkyl" denotes a saturated hydrocarbon group, finear, branched

EpaRI DRAlo gEREEed BRemt, israIcharicaarigysdintaihialg gematedo 24, not, more
@é%@@?ﬁ%%@w@qgﬁbﬁ&ﬁtqmsﬂﬁh Bﬁef@%w'?qyl't@m@é'}bgg%%ﬂws such as

butyl, isobutyl, tert-butyl, pentyl, neopentyl, n 5 hexyl. C1-C2 or
@ﬁi}éﬁb HEYarbeorafly isrmepind. _rh@twyl epetvlyl @adpsyhroemdyd neopentyl, n-
RAcUary Pepiessad, SIS AR NAHRSRLARICS PR ALULIO OHBAFKGH I groups

to the aromatic ring by means of a sulfur atom. O The term halogen

e FEOEN RABIEWYIYEPEESRTT8Ha bromine atom or an iodine atom or a
fluorine atom. The term alkyloxy refers to an alkyl chain linked to the ring
by means of an 5 oxygen atom. The alkyl chain is defined hereinabove.

The tetREalRyINIBIRsTEIRSS EafekyPcALDRMSEr R théntiasidy thsaneosnatic ring by

mduspndimeethsrbond). The alkyl chain is defined hereinabove. 0
The compounds or intermediate products (esters) preferably obtained by

the inventive method are shown below with their corresponding formulas :

1-[4-cliqeophieRVatolsp-ripvRiSyhts 8 ehiorine_atom or a bromine atom or an
_butyloxycarbonyldimethylmethyloxyphenyl]prop-2-en-1-one
iodirie atom or a fluorine atom.

The 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-dimethyi-4-tert-
butyloxycarbonyldimethylmethyloxyphenyl]prop-2-en-1-one

a e

1-[4-chiorophenyl]-3-[3,5-dimethyl-4- _
isopropyloxycarbonyldimethylmethyloxyphenyllprop-2-en-1-one



0 G\\0 1-[4-chlorophenyl]-3-[3, 5-dimethyl-4-
isopropyloxycarbonyldimethylmethyloxyphenyl]prop-2-en-1-one 140 110
1-[4-chlorophenyl]-3-[3,5-dimethyl-4-carbéxyd
imethylmethyloxyphenyl]prop-2-en- 1-one 0 0 OH c\\ 05
1-[4-methylthiophenyl]-3-[4-carboxydimethylmethyloxyphenyl]prop-2-en-I-
one 0 off s\\ I~1 O 1-[4-carboxydimethyl o
methyloxyphenyl]-3-[4-chlorophenyl]propi2- erb-gfua a QiHOOI\(\ O
1-[4-carboxyd

[]prop-2-en-1-one

1-[4-chlorophenyl]-3-[3,5-dimethyl-4-carboxydimethylmethyloxyphenyllprop-2-en-

8]
0%
OH
“
|
Q

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

(8]
[ oL,
s
0]

1-[4-carboxydimethylmethyloxyphenyl}-3-[4-chlorophenyi]prop-2-en-1-one

Mgy |

1-[4-carboxydimethylmethylthiophenyl}-3-[4-methylthiophenyl]prop-2-en-1-one

i e
HOJjjé O [

o
1-[4-carboxydimethyimethyloxyphenyl]-3-[4-methylthiophenyl]prop-2-en-1-one

o) O S
Q
H()J\ﬁ O |

O

1-cne



s\ \ HO\O
1-[4-carboxydimethylmethyloxyphenyl]-3-[4-methylthiophenyl]prop-2-en-1-
one s\ollil HOI\I\ 015 1-[4-methyltBiophenyl]-3-[3,5-dimethyl-4-tert-
butyloxycarbonyldimethylmethyloxyphenyl]prop-2-en-l-one 0 s\\ 11 0
1-[4-methylthiophenyl]-3-[3,5-dimethyl-4 5

R oo o 10

Batlilmeybgdoogitiongthpietbiiyiesyheyptiprofiftem2temé-one 0 OH S\

! e

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

1-[4-methylthiophenyl]-3-{3,5-dimethyl-4-carboxydimethylmethyloxyphenyiJprop-2-

en-i-one

1-[2-methoxyphenyl]-3-[3,5-dimethyi-4-tert-
butyloxycarbonyldimethylmethyloxyphenyljprop-2-en-1-one

1-[2-methoxyphenyl]-3-[3,5-dimethyl-4-carboxydimethylmethyloxyphenyljprop-2-

en-1-one



I~ 10 3 1-[2-methoxyphenyl]-3-[3,5-dimethyl-4-tert-
butyloxycarbonyldimethylmethyloxyphenyi]prop-2-en-l-one 00 -1 11
1-[2-methoxyphenyl]-3-[3,5-dimethyl-4-cagboxydimethylmethyloxyphenyl]p
rop-2- en-1-one 16 0 OH \0\II1 O
1-[4-hexyloxyphenyl]-3-[3,5-dimethyl-4-tert-
butyloxycarbonyldimethylmethyloxypheny!]prop-2- -en- l-one 01105

1-[4-hexyloxyphenyl]-3-[3, 5-d imethyl-4-garboxyd !E

methylmethyloxyphenyl]pro p-2- en- 1- e
1-[2-methyloxy-4-chlorophen 3 thyl-4-tert-
butyloxycarbonyldimethylméthylpxyghenyi]prop-2-en-1-one

1-{4-hexyloxyphenyl]-3-[3,5-dimethyi-4-tert-
butyloxycarbonyidimethylmethyloxyphenyllprop-2-en-1-one

oo

1-{4-hexyloxyphenyl]-3-[3,5-dimethyl-4-carboxydimethylmethyloxyphenyljprop-2-

en-1-one

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

1-[2-methyloxy-4-chloropheny(}-3-[3,5-dimethyl-4-
carboxydimethylmethyloxyphenyllprop-2-en-1-one



0 cil\o\ITo~ I~1}0 1-[2-methyloxy-4-chlorophenyl]-3-[3,5-dimethyl-4-
carboxyd imethylmethyloxyphenyl]prop-2-en-1-one 0 ol I OH ccloI~1 O
17 1-[4-heptylphenyl]-3-[3,5-dimethyl-44tért
butyloxycarbonyldimethylmethyloxyphenyl]prop-2-en-1-one 0 0
1-[4-heptylphenyl]-3-[3,5-dimethyl-4-carboxyd

TR >
Huttyioogyeatimomytimettyyinettyyiooytieeryljiprp-2en-l-ane 000

1-[4-bromophenyl]-3-[3,5-d imethyl-4-carboxy
dimethylmethyloxyphenyl]prop-2-en-I -one

1 »[4—héptyiphenyi}~3~[3,5~d imethyl-4-carboxydimethylmethyloxyphenyllprop-2-en-

1-0one

1-[4-bromophenyi]-3-[3,5-dimethyl-4-tert-
butyloxycarbonyldimethylmethyloxyphenyi]prop-2-en-1-one

Br oo

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.



0 OH Br O 5 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. 48 5 EXAMPLES 1 - Description
of the general synthetic methods : 0 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) 5 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 | to 6
hours and the solvent is eliminated by vacuum evaporation. The
hydroxy-1,3-diphenylprop-2-en-1-one is purified by D 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 5 of same) is
dissolved in acetonitrile and 3 to 6 molar-equivalents of the halogenated
derivative followed by 3 to 5 molareddiVifedtSof potassium carbonate
are added. The reaction medium is stirred vigorously under reflux for
about 10 hours. The salts are eliminated by filtration.

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-equivaient 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 suifated anaiog
of same) is dissolved in acetonitriie 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 reflux 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.



Optionally, the reaction medium is reacted again with 3 to 6
molar-equivalents of the halogenated derivative and 3to 5
molar-equivalents of potassium carbondt@. This operation can be
repeated until complete disappearance of the starting material. 19
Solvent and excess reagent are eliminated by vacuum evaporation and

h pect roduct is purified by silica omatograph ener
é,%ﬁ’%% Ef Eg(&eﬁ)?dfg@% g{ﬁﬁ% tg ﬂt%f ét X 6’130% rﬁ %vaporata ion and the
ekRdipienyipropi2 wudficchies dilictriffabobaceatiatagidpigne

molar-equivalent of 1,3-diphenylprop-2-en-1-one tent-butyl ester is

dissolved in dichloromethane, then 10 molar-equivalents of trifluoroacetic
Gaeraiaeettied 2ind the mixture is stirred at room temperature for 12

hours. T eprodu ich, O for is r|f|ed | chromatograp
A S oS e R o0 SR 2 nes by
tmmacmmaqwu -3-F3,5- dimethyl 4 carboxydl methyimethyloxyphenyll
d)r}gpm P8 hP H :ﬂiﬁﬁl %T{t{w}e ethog enatLerg !gh? re&%{‘at%oﬂissolved
ofsaid com ouné Wit an'gvera fey |I% P gyn e5|so
ircithohicabprethaser then 10 molar-equivalents of tnﬂuoroacetac acid are added

and the mixture is stirred at room temperature for 12 hours. The product which

forms is purified by silica gel chromatography or by recrystallization.

2 - Examples :

Example 1 : Synthesis of
1-[4-chlorophenyll-3-[3,5-dimethyi-4-carboxydimethyimethvloxyphenyljorop-
2-en-1-cnhe

The method enabled the preparation of said compound with an overall yield of
56%.

Synthesis of the chemical precursor :

1-[4-chlorophenyl}-3-[3,5-dimethyl-4-hydroxyphenyljprop-2-en-1-one
(Compound 1)
This compound was synthesized from 4-chloroacetophenone and 3,5-dimethyl-4-

hydroxybenzaldehyde according to general method 1 described hereinabove.



1

)

OH \ (I 1-[4-chlorophenyl]-3-[3,5-dimethyl-4-hydroxyphenyllprop-2-en-I
-one (Compound 1) i This compound was synthesized from
4-chloroacetophenone and 3,5-dimethyB8- hydroxybenzaldehyde
according to general method 1 described hereinabove. 20 Purification
was by silica gel chromatography (cyclohexane/ethyl acetate 95:5). Yield

st WS SPSUES BEE R e he A Sttt csgre o5

Yisld =98.86Hz, 2H). 5 Synthesis of the tert-butyl ester : 0 ClI1 O 1

-4+ yl]-3-[3, 5:di th;é— -teyts _
1&t§@%§?&%}%tﬂ%eth&%gﬁl @p?e%lfﬁro%ﬁﬂLe%%—éﬂ*e‘*'((fo?ﬁp%?fﬁﬁ* ). 7.47
(O, ThsScehipo @it Wwag SydihesizédiBdrz, 1H), 7.97 (d, J = 8.86Hz, 2H).

1-[4-chlorophenyl]-3-[3,5-dimethyl-4- hydroxyphenyl]prop-2-en-1-one

(Compound 1) and tert-butyl bromoisobutyrate according to general

ethesi? afdberteedthayipstbove. Purification was by silica gel
chromatography (cyclohexane/ethyl acetate 90:1Q). 5 Yield : 70% Acid
hydrolysis of the tert-butyl ester : O OH

1-[4-chiorophenyl]-3-{3,5-dimethyl-4-tert-
butyloxycarbonyldimethyimethyloxyphenyllprop-2-en-1-one (Compound 2)

This compound was synthesized from 1-[4-chlorophenyl]-3-[3,5-dimethyl-4-
hydroxyphenyllprop-2-en-i-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).
Yield : 70%

Acid hvdrolysis of the tert-butvl ester :

1-[4-chlorophenyl]

-3-[3,5-dimethyl-4-carboxydimethylmethyloxyphenyljprop-2-en-1-one
(Compound 3)

This compound was synthesized from 1-[4-chlorophenyl}-3-[3,5-dimethyi-4-tert-
butyloxycarbonyldimethylmethyloxyphenyllprop-2-en-1-one (Compound 2)

according to general method 3 described hereinabove,



Q ~ 11 O 1-[4-chlorophenyl] -3-[3, 5-d
imethyl-4-carboxydimethylmethyloxyphenyl]prop-2-en-1-one (Compound
3) This compound was synthesized frong1
1-[4-chlorophenyl]-3-[3,5-dimethyl-4-tert- i
butyloxycarbonyldimethylmethyloxyphenyl]prop-2-en-1 -one (Compound
d 3 described hereinabove. 21 Purification

ccording to general metho g

B 138 T SHEogF ohy R AR R RIS oB D aHRo! 96:2)
Yg&% 88EAIMR DMSO S ppm : 1.39 (s, 6H), 2.22 (s, 6H), 7.58 (s, 2H),

67-7 H), 7.82(d, J=15.5Hz, 1 H), 8.17 (d, 2H), 12.96 (s, 1 H
R DS 88 5 R A5 e (S it 55 Zbiim/afr-7-62 (m, 3H),
e o GO b 11 66 Tha method andaled he preparation o

-2-e n- 1-0n e method enabled the preparation o
@5&%@%%& \%ﬁgrﬁ%é'r)all yield of 20%. Synthesis of the chemical
precursor : OH

Example 2 : Synthesis of
1-[2-methoxy]-3-[3,5-dimethyl-4-carboxydimethylmethyloxyphenyllprop-2-en-

1-one

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/ethyi 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, d = 156.96 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 :




050 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-dimetB#l- 0 4-hydroxybenzaldehyde
according to general method 1 described hereinabove. Purification was
by silica gel chromatography (cyclohexane/ethyl acetate 80:20). Yield :
66% 1 H NMR CDCI3 S ppm : 2.27 (s, 6H), 3. 870(3 3H), 6.97-7.05 (m,
2H), 7.19 (d, 1H, J =15.96 Hz), 7.22 (g, ZHQ )ééH) 7.51(d, 1H, J
P eny [

=15.48 Hz), 7.56 5(dd, 1H,J51.8 ynthesis of the
3,5-di

tert-butyl ester : 22 0 O 0_k.0.10-[2-methox
methyl-4-te rt- butyloxyca injethylmethyloxyphenyl]prop-2-en-1-one
fivas synthesized from

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

(Compound 4) e}nd(}tiré %lljé rlbtég\?' ﬂLEy §t§ Ga pg Eorgeneral
r

method 2 describe cat oh Was by Liica gel

chr@m@dogp&ak&dnyﬂwheﬁgha/@:&hﬁbagptﬂeﬁ@m). thd ot yCompielind 5)
hydrolysis of the tert-butyl ester : 0 0 Il

This compound was synthesized from 1-[2-methoxyphenyi]-3-[3,5-dimethyi-4-
hydroxyphenyl]prop-2-en-1-one {Compound 4 )and tert-butyl bromoisobutyrate
according to general method 2 described hereinabove.

Purification was by silica gel chromatography (cyclohexane/ethy! acetate 80:20).
Yield : 41%

Acid hydrolysis of the terf-buiyl ester :

1-[2-methoxyphenyl]

-3-[3,5-dimethyl-4-carboxydimethylmethyloxyphenyljprop-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, Jd = 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)



OH O O 1-[2-methoxyphenyl] 5
-3-[3,5-dimethyl-4-carboxydimethylmethyloxyphenyl]prop-2-en-1-one
(Compound 6) This compound was syngifesized from
1-[2-methoxyphenyl]-3-[3,5-dimethyl-4-tert-
butyloxycarbonyldimethylmethyloxyphenyl]prop-2-en-1-one (Compound 5)
0 according to general method 3 described hereinabove. Purification was
by silica gel chromatography (dichloromethane/methanol 98:2). Yield :
70% 1H NMR DMSO S 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) MS (ES-MS) : 367.1 (M-1) 23 5 Example 3 Synthesis of la
1-f4-methylthiophenyll -3-f 3,5-di methyl-4-carboxyd i methyl methyloxyp
he nyll Prop-2-en-1 -one OH S\\0 The method enabled the preparation
. of said compound with an overall \fsldmfldBa. Synthesis of the chemical
precursor : OH O Synthesis of Ia 1-[4-methylthiophenyi]
=3-[3,5-dimethyi-4-carboxydimethylmethyloxyphenvllprop-2-en-1-one

The method enabled the preparation of said compound with an overall yield of
48%.

Synthesis of the chemical precursor :

1-[4-methylthiophenyl]

-3-{3,5-dimethyl-4-hydroxyphenyllprop-2-en-1-one (Compound 7)

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

Purification was by silica gel chromatography (cyclohexanefethy! 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)



1-[4-methylthiophenyl] -3-[3,5-dimethyl-4-hydroxyphenyl]prop-2-en-1-one
(Compound 7) This compound was synthesized from
4-methylthioacetophenone and 3,5- dingthyl-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 6 ppm : 1.22 (s, 6H), 2.54 (s, 3H), 7.36 (d, J =
BEgsISohRe fertbutdiesterss = 15.7Hz, 1H), 7.74 (d, J = 15.7Hz,
1H), 8.10 (d, J = 8.20Hz, 2H), 8.92 (s, 1H) 24 Symthesis of the tert-butyl
ester:0 I ~l1o~0~ s\\II O 1-[4-methythi 9-3 3,
5-dimethyl-4-tert | 7<[
butyloxycarbonyldimeth;ﬁ i hyA nenyl]proep-2-en-1-one (Compound 8)
5 This compound was synthesiz
1-[4-methylthiophenylj-3-[3,5-diméthyl-4- hydroxyphenyljprop-2-en-1-one
(Compound 7) and tert-butyl bron‘?oisobutyrate.

1-[4-methylthiophenyli-34feghipreibphé Xy pamripropLten:-one

wa% g}ﬁow aﬁtonigilian molar-equivalents of potassium

carB O RS By I By R AR P RGP BrORBIdoBUR FRaend 8)

then added. The mixture was stirred at 80C for 12 hours, then brought to
T Qom temﬂperaéure. The salts were §Iimin§1t§§ by filtration. Three )

BIAPRIERAIE ST poalissiAech B8 AhdTs hdihicehsR st o dimethyl-4-

hiehtelyphongimiseiigmatconergCanies I ermaddresyiasty! bromoisobutyrate.
1-[4-methylthiophenyl]-3-[3,5-dimethyl-4-hydroxyphenyljprop-2-en-1-one was

dissolved in acetonitrile and 3 molar-equivalents of potassium carbonate and 3
molar-equivalents of tert-butyl bromoiscbutyrate were then added. The mixture
was stirred at 80°C for 12 hours, then brought to room temperature. The salits
were eliminated by filtration. Three molar-equivalents of potassium carbonate and
3 molar-equivaients 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
stired at 80°C for 12 hours and the salts were eliminated by filiration. The
solvents were eliminated by vacuum evaporation.

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

Acid hydrolysis of the teri-butyl ester :

1-{4-methylthiophenyi]
-3-[3,5-dimethyl-4-carboxydimethylmethyloxyphenyl]prop-2-en-1-one
(Compound 9)



reacted for another 12 hours, then brought to room temperature. The salts
were 5 eliminated by filtration. Three molar-equivalents of potassium
carbonate and 3 molar-equivalents of t&%-butyl bromoisobutyrate were
added. The mixture was stirred at 80C 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

"Ifhﬁs-bwyhﬁstmd Qv@soﬂnﬁw\e‘slzteﬂ ﬂ%m@w%ﬁ@mmwﬂﬁeny{]—&[&&dimethyi—4-

t?&[J &ectg}ll o C %@Eﬁé@et%ﬁm %D - ber{]el _?Bgmpound 8)

abcﬁérmatjlybtlgepbmiyﬂ@%‘{@c&dﬂ‘aeﬁnﬁde@ hereinabove.

PSRN R (3Rl AL HedLa R BaBvglhgnol 58:2)

Yieddfic@ti®h was by silica gel chromatography (dlchIoromethane/methanol

SRS o R RO B B s A7 0 @, v =

83$5H£,83{ﬂ,?.571@,5211), 528404 (ﬁl_ 1b5B25HE), 23313 9T £s15H8H2, 1H), 8.10
3 EgAR) 353 A SRgple 4

MS (ES-MS) : 383.3 (M-1)

Example 4 :
Svnthesis of 1-[4-hexvioxvphenvl]

-3-3.5-dimethyl-4-carboxydimethvimethvioxyphenvliprop-2-en-1-one
0
O>’)J\
OH
S -0 O

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

Svynthesis of the chemical precursor :

\/\/\/0 iOH
' 0

1-[4-hexyloxyphenyl]
-3-[3,5-dimethyl-4-hydroxyphenyl]prop-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%



Wi

Synthesis of 144-hexyloxyphenyll 5
-3-[3,5-dimethyl-4-carboxydimethylmethyloxyphenvilprop-2-en-I -one 0

OOH 0 The method enabled the prepagaion of said compound with an

overall yield of 24%. Synthesis of the chemical precursor : OH 0
1-[4-hexyloxyphenyl] -3-[3,5-dimethyl-4-hydroxyphenyl]prop-2-en-1-one

Eé;om ound 10) 5 This compound was synthesized from
1 %({J%RM oPhERBhe A 3B:ditdenly R hidr 6y iralaéiyde. 2H), 2.21 (s,
agcwdlaqﬁoyer@@mketbpg Lydesqaber:heramaboye)) Thag gsdlm) 7.57(d, J =
crystal |zed at the end of the reaction and was dried. Yield : 63% 2
TR 15t £ gertc: d Sa1Gre4rs, 138-4:23 (fh bFIP- ‘@izfrﬁ'ﬁl-ﬁ 8292@ 1H)

(s, 6H), 405 (t J=6.42Hz, 2H) 740 (d J =8.43Hz, 2H) 7.48 (S 2H)

1-[4-hexyloxyphen

1-[4-hexyloxyphenyl]
-3-[3,56-dimethyl-4-tert-butyloxycarbonyidimethylmethyloxyphenylprop-2-en-1-

one (Compound 11)

This compound was synthesized from 1-[4-hexyloxyphenyl]-3-[3,5-dimethyl-4-
hydroxyphenyi]prop-2-en-1-one (Compeound 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 :

1-[4-hexyloxyphenyl]
-3-[3,5-dimethyl-4-carboxydimethyimethyloxyphenyl]prop-2-en-1-one
{Compound 12)

This compound was synthesized from 1-[4-hexyloxyphenyl]-3-[3,5-dimethyl-4-ter-
butyloxycarbonyldimethylmethyloxyphenyl]prop-2-en-1-one (Compound 11)
according to general method 3 described hereinabove.

Purification was by recrystallization in methanol. Yield : 51%



hydroxyphenyl]prop-2-en-1-one (Compound 10) and tert-butyl
bromoisobutyrate according to general method 2 described hereinabove.
Purification was by silica gel chromatoggaphy (cyclohexane/ethyl acetate
95:5). iYield : 75% Acid hydrolysis of the tert-butyl ester : 0 o OH 110

1-[4-hexyloxyphenyl]

-3-[3,5-dj I-4-carboxydimethylmethyloxyphenyllprop-2-en-1 -one
I L) 0 b LN i Rz brd0 (. 479, 138 (s, 61, 1.44
(&n[%hﬁxylwﬁypheQﬂ]},@[@;@@,}nmmyhﬁb&(ﬁ, J = 6.30Hz, 2H), 7.06 (d, ‘é = 8.61Hz,

tyloxycar idjmet etl enyllprop-2-en-1-one (Compaun
2 J’gggof =i%%%?ﬁrﬂéthﬁ%%eéﬁloe%ﬁ%:‘é’inéb"o&é:é‘%fif’é‘ﬁor?-13 (d, J =
ovgEidHey Petyystallization in methanol. Yield : 51 % 27 1 H NMR DMSO 6
- 0,88 (t, J.= 3H), 1.30 (m, 4H), 1.39 (s, 6H), 1.44 (m, 2H),

@%@&ﬁ%) %322%@?@ 4.06 (t, J = 6.30Hz, 2H), 7.06 (d, J = 8.61 Hz,

2H), 7.56 (s, 2H), 7.58 (d, J = 15.5Hz, 1H), 7.82 (d, J = 15.5Hz, 1H), 8.13

(d, J = 6.61 Hz, 2H) 5 MS (ES-MS) : 437.2 (M-1) Example 5 : Synthesis

of 1-[2-methyloxy-4-chlorophenyll O

-3-[3,5-dimethyl-4-carboxydimethyfiratiygiex@2henyllprop-2-en-1 -one 0 o

Synthesis of 1-[2-methyloxy-4-chlorophenyi]
«3-[3.5-dimethvyl-4-carboxydimethylmethvloxyphenyliprop-2-en-1-one

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

Synthesis of the chemical precursor :

1-[2-methyloxy-4-chiorophenyl]
-3-{3,5-dimethyl-4-hydroxyphenyllprop-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%

1TH NMR DMSO 3 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, d = 7.98Hz, 1H)



5

OH a O\ 0 The method enabled the preparation of said compound with
an overall yield of 22%. 5 Synthesis of the chemical precursor : OH 0
1-[2-methyloxy-4-chlorophenyl] 28
-3-[3,5-dimethyl-4-hydroxyphenyl]prop-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
Sentiiebexahtiettyitdndidtess: 15). Yield : 72% 5 1H NMR DMSO 6 ppm:
2.21 (s, 6H), 3.90 (s, 3H), 7.12 (m, 1H), 7.23 (d, J 5 15.5Hz, 1H), 7.29 (d,
J =1.80Hz, 1H), 7.38 (d, J = 15.5 Hz, 1H)

74 (s H), 7.48 (d,J =
st%@ng\O~

7.98Hz, 1 H) 28 Synthesis of the fert-h
1-[2-methyloxy-4-chlorophepyl] 50
-3-[3,5-dimethyl-4-tert-buty
n-1-one (Compound 14) This'corgpound was synthesized from
1-[2-methyloxy-4-chlorophenyl]-343,5-

1-[2-methyloxy-4-chlorophenyi]
-3-[3,5-dimethyl-4-tert-butyloxycarbonyldimethylmethyloxyphenyilprop-2-en-1-one
(Compound 14)

This compound was synthesized from 1-[2-methyloxy-4-chlorophenyi]-33,5-
dimethyl-4-hydroxydimethylmethyloxyphenyllprop-2-en-1-one (Compound 13} and
tert-butyl bromoisobutyrate according to general method 2 described hereinabove.
Purification was by silica gel chromatography (cyclohexanefethyi acetate 90:10).
Yield : 43%

Acid hydrolysis of the tert-butvl ester :

1-[2-methyloxy-4-chlorophenyi]
-3-[3,5-dimethyl-4-carboxydimethylmethyloxyphenyllprop-2-en-1-one (Compound
15)

This compound was synthesized from 1-[2-methoxy-4-chlorophenyl}-3-{3,5-
dimethyl-4-tert-butyloxycarbonyldimethylmethyloxyphenyllprop-2-en-1-one
(Compound 14) according to general method 3 described hereinabove.
Purification was by silica gel chromatography (dichloromethane/methancl 98:2).
Yield : 70%



0

dimethyl-4-hydroxydimethylmethyloxyphenyl]prop-2-en-1-one (Compound
13) and O tert-butyl bromoisobutyrate according to general method 2
described hereinabove. Purification wasggy silica gel chromatography
(cyclohexane/ethyl acetate 90:10). Yield : 43% Acid hydrolysis of the
tert-butyl ester : yolk O OH o\O\50 1-[2- methyloxy -4-chlorophenyl]

imethyl-4-carboxydimethylmethyloxyphenyl]prop-2-en-1-one
‘&f[jﬁﬂ R éTﬂmorﬁl&ﬁn&% \ﬁgg’sﬁnillg Q*T’z torh89 (s, 3H), 7.12 (dd, J =
Ad8; methoxyizchiarophenyd: 3H3.95 56Hz, 1H), 7.29 (d, J = 1.71Hz, 1H), 7.38 (d,

imethyl-4-tert-butyloxycarbonyldimeth Imeth onyphenyl]prop ‘2-en-1-one
“e Wd 11'2[ dcdr gém&*fg iﬁ@ré‘i‘ﬂi’(e‘th%@é%s%med hereinabove.

mgrqﬂzamg)wa@bps@m pel chromatography (dichloromethane/methanol
98:2). Yield: 70% 29 1H NMR DMSO 6 ppm : 1.38 (s, 6H), 2.19 (s, 6H),
3.89 (s, 3H), 7.12 (dd, J = 798 J=171 Hz 1 H), 7.23 (d, J = 15.56Hz, 1
H), 7.2¥kchrdpid §1

7.48 (d, J =798z 1 k) MS ES MS) 401.2 (M- 1) 5 Exampe -
Synthesis of F4#BEHERYHS hylgaxvohenyl lbrop-2-en-1-one

carboxyd|methylmethyloxyphenyll prop-2-gn-l -one 60 OH Br
OH

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

21%.

Synthesis of the chemical precursor :

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

This compound was synthesized from 4-bromoacetophenone and 3,5-dimethyl-4-
hydroxybenzaldehyde according to general method 1 described hereinabove.
Purification was by silica gel chromatography (cyclohexane/ethyl acetate 90:10).
Yield : 37%

TH 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 :




O The method enabled the preparation of said compound with an overall
yield of 0 21%. Synthesis of the chemical precursor : OH Br O
1-[4-bromophenyl]-3-[3,5-dimethyl-4-hydfoxyphenyllprop-2-en-1 -one 5
(Compound 16) This compound was synthesized from
4-bromoacetophenone and 3,5-dimethyl-4- hydroxybenzaldehyde
according to general method 1 described hereinabovg. Purification was
by silica gel chromatography (cyclohexane/thyl cetfite 90;10). O Yield :
gfi 6-7.66 (m,
2 (s, 1H)

butyloxycarbonyidimethylmethyloxyphenyl]prop-2-en-1-one (Compound
17) 5 This compoun;il th smeﬁ] imethyl-d-t
1-[4-bromophenyl]-3- [ JﬁyFZV o’xyp enyl|prop-2-en-1-one
(Cbntpmmydakﬁpayhﬂtmﬂﬂmdméﬂwiwwbew@moa&@mmgatceqammiound 17)
method 2 described hereinabove. Purification was by silica gel
chromatography (cyclohexane/ethyl acetate 90:10). Yield : 75% 3

This compound was synthesized from 1-[4-bromophenyl}-3-[3,5-dimethyl-4-

hydroxyphenyllprop-2-en-1-one (Compound 16) and tert-butyl bromoisobutyrate
according to general method 2 described hereinabove.

Purification was by silica gel chromatography (cyclohexane/ethyl acetate 90:10).
Yield : 75%

Acid hydrolysis of the tert-butyl ester :

OH

1-[4-bromophenyl]-3-[3,5-dimethyi-4-carboxydimethylmethyloxyphenyllprop-2-en-
1-one (Compound 18)

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

Purification was by silica gel chromatography (dichloromethane/methanol 88:2).
Yield : 38 %

1H NMR DMSO 3 ppm : 1.39 (s, 6H), 2.22 (s, 6H), 7.58 (s, 2H), 7.65 (d, J =
16.30Hz, 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)



Acid hydrolysis of the tert-butyl ester : 0 OH Br O
1-[4-bromophenyl]-3-[3,5-dimethyl-4-carhoxydimethyl
methyloxyphenyl]prop-2-en- 1-one (Corrf%und 18) This compound was
synthesized from 1-[4-bromophenyl]-3-[3,5-dimethyl-4-tert-
butyloxycarbonyldimethylmethyloxyphenyl]prop-2-en-1-one (Compound
17) according to general method 3 degckibad; hereinabove. Purification
was by silica gel chromatography (dichloromethane/methanol 98:2). Yield
: 38 % 1H NMR DMSO S ppm : 1.39 (s, 6H), 2.22 (s, 6H), 7.58 (s, 2H),
7.65 (d, J = 15.39Hz, 1 H), 7.84-7.77 (m, 3H), 8.09 (d, J = 8.19Hz, 2H),

1-3.81 fs:thod) MS {RHaMS) 141 diHMy1):33- CLAMBL-A0aked Qibstitued by a
5 pre O%rm% ,3-d>|}§>henglpr?@§-en-l_-one derlvatl_\/e_s s_ubstltuteq bya 5 _
CArDOXTAIRY IS b TR BORYRRNR & YBU TRBRBRSITG fRETaTBRMPSteps :

(i) contacting@tteastonast, 3rdipheaynoRi2:ep-baneidsrivaliyR ative substituted on
substituted on gﬂﬁe of the two Phenyl groups by a h)édrox | or thiol group

with at leaofte ‘RalSYRRAEY cBINPSURY Feprasentbambi i rarunoriful east one

(1) O Y-RifoderRied Qdimpdiish téfiepsasarts adirlagenaianviR is a
CI-C24 alkyl chain and R’ is tertiobutyl

——1
7

RI
10 in which Y represents a halogen atom, R is a C1-C24 alkyl chain and R’ is tertiobutyl
group, as an acid-labile protective group of carboxylic acid;

(ii) acid hydrolysis of the ester obtained in step (i) with the trifluoroacetic acid.



group, as an acid-labile protective group of carboxylic acid; (ii) acid
hydrolysis of the ester obtained in stegp (i) with the trifluoroacetic acid. 32
2- The method according to claim 1,*¢haracterized in that R is a C1-C10
alkyl chain substituted by one or more hydrocarbon groups, saturated,

2-Imagrmetyeliscntaiyne Rl tockaeraratPshat RR methad g akyl

accordit%%,to any of the preceding claims, characterized in that step (i) is

ChaliSHHUEAES thh SE1at G RO INEFOSERREBN TS YRRl FRMr el IWeRr or
cyefiefemhbifatesm 80and basorf afdigsmethod according to any of the

preceding claims, characterized in that step (i) is carried out in the
presence of a catalyst. 5- The method according to any of the preceding

3-Cimehacelesizethty ihainpleptti: ipreaian @ Wdmibe HesseeRld in that

otassium or cesium carbonate as catalyst. 6- The method according to
SR DR B hg Aol B EF A SRBTA e NG () 26 A diedl by and

meeyerafaddijopstating d@lagenatgtocompound represented by general
formula (II) and if necessary of the catalyst. 7- The method according to

any of the preceding claims, characterized in that
1,3-diphenylprop-2-en-1-one derivative substituted by a hydroxyl or thiol

oup, which is used in step (i) is gbtained by a Claisen-Schmidt reaction
R AR A 874 Co AR 1 ApaceRERSHE i et
stehidh s byriedysbenrtidaiyde nesivatvearingita thio- or
hydroxy-acetophenone derivative with a compound of the benzaldehyde
type. 33 8- The method according to any of the preceding claims,
5- ez anittiveddcctvaingitheroacttinapitbiedieg Hbaied (hirReANQUN that

tfro 1 1 to 20 equivalents, and more preferably from 8 to 12 equivalents. 9-
SR B RAHTEc8HiY TR SRRCp RIS, CRsTdBIcrRGOTRte 5

cathtst.

8- The method according to any of the preceding claims, characterized in that
step (i) is repeated by several additions of the halogenated compound
represented by general formula (lf) and if necessary of the catalyst.

7- The method according to any of the preceding claims, characterized in that
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.



step (ii) is carried out at a temperature of 0 to 100C, and more preferably
18 to 25C. 10- The method accordi% to any of the preceding claims,
characterized in that the product so grepared is represented by the
following general formula x, x xi xZ 3 x5 z 0 (I) in which X1 represents
8- halegehed actbk@IrUR Ainly WU Goreesani ngitadhenioleminged in that
.fformula : -_Gl-Rﬁl; X2 %eﬁ?r_esents a hydrogen atom or a thionitroso group or
iORRRAEHS Gt orSEh ANIEREUNIoN GAHBt ARTEIR KGRI GIRHS.
andliytoarposidibis\graun; s X3 1gpsespfeatdl’3 group or a group
corresponding to the following formula -G3-R3; 34 X4 represents a
halogen or a thionitroso group or a -R4 group or a group corresponding to

o- thiedatietiiog tatonting @AaRg; HIHEPRSRIIME JRIrBE0 R MoBtEIR in that
cor{, sponding to the following formula -G5-R5: R1, R3, R4, R5, which are
StGRe Lol & GiaH! 7 %Eaé%ﬁd%&sewa‘&% GrataRgigRigErably 18
to @isstituted 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 -G1-R1,

10- The method according to any of the preceding claims, characterized in

that the product so prepared is represented by the foliowing 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 alkylthio group or an alkylcarbonyithio group:

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



-G3-R3, -G4-R4, or -G5-R5 respectively, in which R1, R3, R4 or R5
respectively is an alkyl group contairljgg a carboxylic acid function.

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 ;
-(35-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 -G1-R1,
-G3-R3, -G4-R4, or -G5-R5 respectively, in which R1, R3, R4 or R5

respectively is an alkyl group containing a carboxyiic acid function.



