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PREPARATION OF 1,3-DIPHENYLPROP-2-EN-1-ONE DERIVATIV ES

The invention relates to a novel method for the preparation of 1,3-
diphenylprop-2-en-1-one derivatives substituted on one of the two pheny | groups

by a carboxyalkyloxy group or a carboxyalkylthio group.

Generally, 1,3-diphenylpro pen-1-ones are prepared by a condesnsation
reaction of an aldehyde with a k etone in a Claisen-Schmidt reaction (M arch J.,
1992, “Advanced Organic Chemistry”, Fourth Edition, 940, Wiley Interscienece).

Classically, 1,3-diphenylprosp-2-en-1-ones substituted by a carboxyaalkyloxy
group are obtained by said metho=d from starting materials (aldehyde and ketone)
which are selected in such a way as to be substituted by a carboxyalkylox-y group
or by the corresponding ester. T his sequence of steps may be summar-ized by

one of the following reaction diagrams :
o

o—r—4

o o
O - T o

0
R = Alkyl
R =H, Alkyl

R = Alkyl
R’ =H, Alkyl
However, the acidic nature of the compound so obtained and the freaquent
presence in the reaction medium o©f secondary products and unreacted s®arting
materials make purification by recrysstallization or silica gel chromatography d ifficult

and result in a significant reduction im the yield.
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Thus, the use of this synthetic strategy for preparing compounds cited as
example 1 and example 3 herein has not made it possible to achiewe overall yields

greater than 10% .

The inventors have now developed a method which is simple to carry out
whereby 1,3-diphyenyl-2-en-1-ones substituted by a carboxyalkloxy group or a
carboxyalkylthio g roup can be obtained with high yields. The method differs from
the aforementioned synthesis in that the carboxyalkloxy or carboxy~alkylthio group
is introduced in the form of the tert-butyl or isopropyl ester by reaction with a 1,3-
diphenyl-2-en-1-ome derivative substituted by a hydroxyl or thiol graup. The latter
is generally obtained by a Claisen-Schmidt reaction.

One embod iment of the inventive method is based on the use of the acid-
labile protective group of carboxylic acid, for example of the type tert-butyl or
isopropyl. The inventors have shown that said group can be added and cleaved
under conditions compatible with the chemical structure of diphenyl--1,3-prop-2-en-
1-ones. They have put these advantages to use to develop a nowel method of

synthesis which is the object of the invention.

1,3-diphenylprop-2-en-1-ones substituted by a carboxyalkyloxxy 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 a high therapeutic or prophylactic potential and in particular cam be used for
the treatment or pre vention of cerebrovascular diseases, cardiovascu lar diseases,
syndrome X, restenosis, diabetes, obesity, hypertension, inflammato ry disorders,
cancers or neoplasms (benign or malignant tumors), neurod egenerative,
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 presparation of
1,3-diphenylprop-2-en-1-one derivatives substituted on one of the two phenyl
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groups by a carboxyalkyloxy or carboxyalkylthio group which is easy to carry out

and which gives high yields.

This objective and othears are attained by the invention which in goarticular
has as object a method for- preparing 1,3-diphenylprop-2-en-1-one de=rivatives
substituted by a carboxyalky loxy or carboxyalkylthio group, comprisingg a step,
hereinbelow called (i), of contacting at least one 1,3-diphenylprop-2-«n-1-one
derivative substituted on one of the phenyl groups by a hydroxy! or thiol gr-oup with
at least one halogenated comepound represented by general formula (il) Eoelow, in
which Y represents a halogera atom, R is a C1-C24 alkyl chain (containire g from 1
to 24 carbon atoms) and R’ is an acid-labile protective group of the carboxylic acid.

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

0
y—r—%
0

| Vs
R G—R—<<

General Formula II

G=0o0rS,
R = alkyl chain, R' = acid-labile protective group
Step (i) : first illustration

R
Gene ral Formula 11 O\\
— /—R—G\

o !
r

f
o)

G=0o0rS,
R = alkyl =hain R' = acid-labile protective group

Step (i) : second illustration
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Said step is advantageously carried out at a temperature comprised
betwween 25 and 120°C and more preferaably between 80 and 120°C, preferably at
atmmospheric pressure, in the presence of a catalyst, such as cesium or potasssium

carktoonate.

In a preferred manner, said steps is repeated by several additions of the
halogenated compound represented by general formula (Il) and optionally” the
cataalyst, such as cesium or potas sium carbonate, advantageously until
disamppearance of the 1,3-diphenylprop-2—en-1-one derivative substituted on ore of
the phenyl groups by a hydroxyl or thiol gsroup.

The alkyl chain R of the halogerated compound represented by gereral
formula (Il) designates a hydrocarbon chain, saturated or not, linear or cyclic
containing from 1 to 24, preferably from -1 to 10 carbons and more particularly one
cartoon atom. Said chain can be substituited by one or more hydrocarbon growups,
satumrated, linear or cyclic containing frorm 1 to 12 carbon atoms, advantageo usly
frorm 1 to 6 such as methyl, ethyl, psropyl, isopropyl, butyl, isobutyl, pe ntyl,

neopoentyl, n-hexyl and more particularly rmethyl.

Preferably, the carboxylic acid pr-otective group is selected in the group
conssisting of acid-fabile functions of the ty/pe C1 to C5 alkyl (containing from 1 to 5
carb on atoms) substituted at the carbon atom linked to the carboxylic functior by
one or two linear or branched alkyl grougos containing from 1 to 4 carbon ato ms.
More preferably, the protective group is selected from among tert-butyl and

isopwropyl groups.

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

proteactive group of carboxylic acid such ass defined hereinabove.

Avantageously, the 1,3-diphenylprop-2-en-1-one derivative substituted b ya
hydrooxyl or thiol group which is used in st ep (i) described hereinabave is obtaired

by a Claisen-Schmidt reaction in acidic ©r basic medium of a compound of the



10

15

20

25

type acetophenone with a thio- or hyd roxy-benzaldehyde derivative, or of a thio- or

hydroxy-acetophenone derivative with a compound of the benzaldehyde type.

Subsequent to step (i) described hereinabove, the inventive rmethod
comprises a step (i) of preparing the carboxyalkyloxy or carboxyalkylthio
derivative of 1,3-diphenylprop-2-en-1—one by acid hydrolysis of the ester obbtained

in step (i).
Said step (ii) may be summarized by one of the following reaction diaagrams

o )
G——R—( 0
o —FR' G_R‘q
o :
0
0

G=0orS,
R = alkyl chaimand R' = protective group
Step i) : first illustration

G =O0orS
R = alkyl chain amd R' = protective group

Step (ii) : seecond illustration

Advantageously, said acid hydrolysis step is carried out by contacting a 1,3-
diphenylprop-2-en-1-one derivative su bstituted by an alkyloxycarbonylalkyloxy or
alkyloxycarbonylalkylthio group with tri fluoroacetic acid. Generally, the amo unt of
trifluoroacetic acid is from 1 to 20 equivalents, and preferably from 8 to 12

equivalents. Advantageously, said stezp is carried out at a temperature of 0 to
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100°C and more preferably from 18 to 25°C, and preferably at atmos pheric

pressure.

More specifically, then, the invention describes the preparation of 1,3-
diphenylprop-2-en-1-ones substituted by a carboxyalkyloxy group or a
carboxyalkylthio group. The interest o f said method lies in the combination of two
synthetic steps : synthesis of tert-butyl or isopropyl esters (or any other protective
group) from 1,3-diphenylprop-2-en-1-omes substituted on one of the phenyl g roups
by a hydroxyl or thiol group, followed by acid hydrolysis of the intermediate esters
SO prepared.

The tert-butyloxycarbonylalkyl o r isopropyloxycarbonylalkyl group is aadded
easily, with a high yield, by alkylation of a chemical precursor (hydroxy/-1,3-
diphenylprop-2-en-1-one or the sulfated analog of same) with a halogerated
derivative. The tert-butyl or isopropyl e ster intermediate so obtained can be easily
purified, in particular by silica gel chromeatography or by recrystallization.

The tert-butyl or isopropyl ester #s cleaved to the corresponding acid b y the
action of trifluoroacetic acid. This me thod, adapted to the cleavage of the tert-
butyl or isopropyl group, makes it poss ible to achieve complete conversion of the
ester to the corresponding acid. The imventors have discovered that said method
is compatible with the chemical structure of 1,3-diphenylprop-2-en-1-ones.
Consequently, it does lead to the formation of degradation products and it allows
production of the acids at higher yields t han those classically observed.

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

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

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

reaction in acidic or basic medium :
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G=0QorS
e
©\( + (© O |

| 1
0 o) 5
G=0o0orS

Compounds- of the type acetophenone, hydroxy-z=acetophenone (or the
sulfated analog of same), benzaldehyde and hydroxy-Eoenzaldehyde (or the
sulfated analog of same) used in said reaction can optiorally be substituted by
phenyl groups. Said substituents are selected more pa rticularly in the group
consisting of a halogen atom, an alkyl group, a thionitroso cgroup, and an alkyloxy

or alkylthio group.

The conditio ns 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 adva ntageous manner, said two compoun-ds are contacted in
stoichiometric propeortions. Contact is preferably carried ou-t at room temperature

(between approximaately 18°C and 25°C) and at atmospheric pressure.

In basic medlium, the reaction is preferably carried ouat in the presence of a
strong base, such as an alkaline metal hydroxide, like socdium hydroxide, or an

alkaline metal alcohmolate such as sodium ethylate.

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

strong acid, such as hydrochloric acid.

Advantageou sly, the synthesis in basic medium can be carried out in the

following manner :
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One molar-equivalent of the ketone and 1 molar-equivalent of the aldehyde
are dissolved in a water-alcohol solution of sodium hydroxide at 20 molar
equivalents. The mixture is stirred for 6 to 48 hours and preferably 16 to 20 hours
at a temperature of 0 to 100°C and preferably 18 to 25°C. The medium is then
acidified (in particular to a pH of a pproximately 2), in particular with hydrochloric
acid.

The expected hydroxy-1,3-diphenylprop-2-en-1-one (or the sulfated analog of
same) can be obtained by precipitation or solid/liquid extraction after evaporation
of the reaction medium. It can ther be purified by silica gel chromatography or by~

recrystallization.

Advantageously, the synthesis in acidic medium can be carried out in the
following manner:

One molar-equivalent of the ketone and 1 molar-equivalent of the aldehyde
are dissolved in an ethanol solution saturated with gaseous hydrochloric 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 to 24 hours and prexferably 1 to 6 hours, preferably at atmospheric
pressure. The solventis 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

(0]
-4
O0—R
7
C1
X e
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G representing arm oxygen or sulfur atom,
Y representirg a halogen atom,
R is an alkyl chaiin, preferably C1to C6
R’ = tert-b utyl 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 solve=nt, preferably in acetonitrile or acetone, 1 to
10 equivalents and preferably 4 to 6 eqquivalents of cesium or potassiuum carbonate
are added followed by addition of the derivative of type halogenated tert-butyl or
isopropyl ester (1 to 20 molar-equivale=nts and preferably 4 to 8 molaar-equivalents
and even more preferably 6 equivalerits). The mixture is heated wilith (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 every 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 33 to 6 molar-
equivalents of the halogenated derivatiive and 3 to 5 molar-equivalerits of cesium
or potassium carbonate, said operation can be repeated un ti complete
disappearance of the starting material.

The 1,3-diphenylprop-2-en-1-one subsstituted by a tert-butyloxycarb onylalkyloxy,
tert-butyloxycarbonylalkylthio, isopropyloxycarbonylalkyloxy, or
isopropyloxycarbonylalkylthio group #&s purified, in particular by silica gel

chromatography.

Third step : preparation of the acid fr-om the tert-butyl or isopropy 1 ester
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G~ R_[<O Trifluoroacetic acid H
|
| P L
I

G and R are such as defined hereinabove.

= tert-butyl or isopropyl

Trifluoroacetic acid

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

One molar-equivalent of the 1,3-diphenylprop-2-en-1-one substituted by a
tert-butyloxycarbonylalkyloxy group, by a tert-butyloxycarbonylalkylthio group, by
an isopropyloxycarbonylalkyloxy group or by an isopropyloxycarbonylalkylthio
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 elminated, 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 :
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in which :

X1 represents a halogen or a -R1 gro up or a group corresponding tom the following
formula : -G1-R1;

X2 represents a hydrogen atom or a thionitroso group or an alkylox=y group or an

alkylcarbonyloxy group or an alkylthio group or an alkylcarbonyithio g-roup;

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

X4 represents a halogen or a thiomitroso 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 followirng formula : -
G5-RS5;

R1, R3, R4, R5, which are the same or different, represent a hydrogesn 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 oxy~gen or sulfur

atom;

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

which R is an alkyl group containing a carboxylic acid function.
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Advanftageously, said synthetic method allows the preparation of
compounds represented by general formula (I) ina which none of the groups X1,
X2, X3 and X 4 is a hydroxyl or thiol group.

In a pereferred manner, said method allowss the preparation of compounds
represented oy general formula (1) for which at lea=st one of the groups R3, R4 and

RS represent=s an alkyl group containing a carboxyRic acid function.

In a p referred manner, R4 is an alkyl gromup containing a carboxylic acid

function.

In a p referred manner, R4 is an alkyl gromup containing a carboxylic acid
function and 2X3 and X5 are unsubstituted alkyls.

In a more preferred manner, X4 is a carboxydimethylmethyloxy or

carboxydimet=hylmethylthio group.

In a p referred manner, G4 is an oxygen aatom and R4 is an alkyl group

containing a ccarboxylic acid function.

In a p referred manner, G4 is an oxygen =atom and R4 is an alkyl group

containing a ecarboxylic acid function and X3 and X 5 are unsubstituted alkyls.

In a meore preferred manner, X4 is a carboxywdimethylmethyloxy group.

In a meore preferred manner, X4 is a carboxywdimethylmethylthio group.

Deriva tives represented by general formula (I) such as described

hereinabove -can adopt the cis or trans conformaticn.

Advan-tageously, X3, X4 and X5 are not hyd rogen atoms.
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In the spirit of the invention, the term "alkyl" denotes a sa turated
hydrocarbon group, linear, branched or cyclic, halogenated or not, more
particularly containing from 1 to 24, preferably 1 to 10, carbon atoms s uch as
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl, neope ntyl, n-
hexyl. C4-C;, or C,-C; groups are particularly preferred. Methyl and ethyl groups

are more particularly preferred.

The term thionitroso refers to a nitroso group linked to the aromatic ring by

means of a sulfur atom.

The term halogen represents a chlorine atom or a bromine atom or an

iodine atom or a fluorine atom.

The term alkyloxy refers to an alkyl chain linked to the ring by mears 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 obta ined by

the inventive method are shown below with their corresponding formulas :

1-[4-chlorophenyl]-3-[3,5-dimethyl-4-tert-
butyloxycarbonyldimethylmethyloxyphexnyl}prop-2-en-1-one

1-[4-chlorophenyl]-3-[3,5-dimethyl-4-
isopropyloxycarbonyldimethylmethyloxsyphenyllprop-2-en-1-one
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1—[4-chlorophenyl]-3-[3,5-dimethyl-4-carboxydim- ethylmethyloxyphenyl]prop-2-en-

o]
o %
OH
a
IO |
0

1- [4-methylthiophenyl]-3-[4-carboxydimethyimetyloxyphenyl)prop-2-en-1-one
o}

(o)
%Oﬂ

1—one

1- [4-carboxydimethylmethyloxyphenyl]-3-[4-chlor-ophenyl]prop-2-en-1-one

Cl
1
(0]
HO JW<
o
(o]

1-g4-carboxydimethylmethylthiophenyl]-3-[4-methyithiophenyl]prop-2-en-1-one

0 N
HO*& Q
0

|
0

1-4-carboxydimethylmethyloxyphenyl]-3-[4-metha ylthiophenyl]prop-2-en-1-one

S
0 =
e~

! L

]
0
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1-[4-methylthiophenyl]-3-[3,5-dimethyl-4-tert—
bdtyloxycarbonyldimethylmethyloxyphenyl]p rop-2-en-1-one

! e

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

1-[4-methylthiophenyl}-3-[3,5-dimethyl-4-car boxydimethylmethyloxyphenyl)prop—2-

en-1-one

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

1-[2-methoxyphenyl]-3-[3,5-dimethyl-4-carboxydimethylmethyloxyphenyl]lprop-2 -

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

O
.

1-[4-hexy/loxyphenyl}-3-[3,5-dimethyl-4-carboxydimethylmethy~loxyphenyl]prop-2-

(0]
o}
e
~ o~
AN NN

| |
=
I
o
1-[2-metiyloxy-4-chlorophenyl]-3-[3,5-dimethyl-4-tert-

butyloxycarbonyldimethylmethyloxyphenyl]prop-2-en-1-one

en-1-one=

\\/"\/"\/O

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

“) °>HQ*°%

o]

1-[4--heptylphenyl]-3-[3,5-dimethyl-4-carboxydimethylmethyloxyphenyl]porop-2-en-

(o]
e
J

1-ome

1-[4--bromophenyl]-3-[3,5-dimethyl-4-tert-
buty/loxycarbonyldimethylmethyloxypheny!Jprop-2-en-1-one

Br ot

1-[4--bromophenyl]-3-[3,5-dimethyl-4-carbo xy
dim ethylmethyloxyphenyl]prop-2-en-1-one

Q
OH/U\OH
8r O
N
0

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

limitation.
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EXAMPLES

1 - Description of the gene ral synthetic methods :

General method 1 :

Synthesis of hydroxy-1,3-d iphenylprop-2-en-1-ones :

One molar-equivalent of haydroxy-acetophencone (or the sulfated analog of same)
and 1 molar-equivalent of aldehyde, or 1 molar-equivalent o~f hydroxy-
benzaldehyde (or the sulfaated analog of same) and 1 molar-equivalet of ketone
are dissolved in an ethanol solution saturated with gaseous hydrochloriec acid. The
mixture is stirred at room temperature for 1 to 6 hours and the solvent iss 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-di phenylprop-2-en-1-ones :

One molar-equivalent of hy~droxy-1,3-diphenylpropen-1-one (or the sulfaated analog
of same) is dissolved im acetonitrile and 3 to 6 molar-equivalerits of the
halogenated derivative fo llowed by 3 to 5 molar equivalents of potassium
carbonate are added. Thes reaction medium is stirred vigorously unde=r reflux for
about 10 hours. The salts aare eliminated by filtration.

Optionally, the reaction me dium is reacted again with 3 to 6 molar-equmivalents 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.
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Solvent and excess reagent are eliminated by vacuum e-vaporation and the

expected product is purified by silica gel chromatography.

General method 3 :

Acid hydrolysis of the tert-butyl esters of 1,3-diphenylpr-op-2-en-1-ones by
trifluoroacetic acid :

One molar-equivalent of 1,3-diphenylprop-2-en-1-one tert-butyyl ester is dissolved
in dichloromethane, then 10 molar-equivalents of trifluoroacestic acid are added
and the mixture is stirred at room temperature for 12 hours. The product which

forms is purified by sillica gel chromatography or by recrystallization.

2 - Examples :

Example 1 : Synthesis of
1-[4-chlorophenyl]-3-[3,5-dimethyl-4-carboxydimethyimethwloxyphenyllprop-
2-en-1-one

=
a- \/Jk
gy
tl

(o]

\

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

Synthesis of the chemuical precursor :

1-[4-chioropheryl]-3-[3,5-dimethyl-4-hydroxyphenyljprop—2-en-1-one
(Compound 1)
This compound was s ynthesized from 4-chloroacetophenone a.nd 3,5-dimethyl-4-

hydroxybenzaldehyde according to general method 1 described hereinabove.
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Purification was by silica gel chromatography (cyclohexane/ethyl acetate 95:5).
Yield : 91%

1H NMR CDCl; § ppm: 2.30 (s, 6H), 7.32 (s, 2H), 7.34 ( d, J = 15.25Hz, 1H), 7.47
(d, J =8.86Hz, 2H), 7.75 (d, J = 15.26 Hz, 1H), 7.97 (d, J = 8.86Hz, 2H).

Synthesis of the tert-butyl ester :

1-[4-chlorophenyl}-3-[3,5-dimethyl-4—tert-
butyloxycarbonyldimethylmethyloxyphenyl]prop-2-en—1-one (Compound 2)

This compound was synthesized from 1-[4-chloro phenyl]-3-[3,5-dimethyl-4-
hydroxyphenyl]prop-2-en-1-one (Compound 1) and te rt-butyl bromoisobutyrate
according to general method 2 described hereinabove.

Purification was by silica gel chromatography (cyclohex ane/ethyl acetate 90:10).
Yield : 70%

Acid hydrolysis of the tert-butyl ester :

1-[4-chlorophenyl]
-3-(3,5-dimethyl-4-carboxydimethylmethyloxyphen-yllprop-2-en-1-one
(Compound 3)

“This compound was synthesized from 1-[4-chloropheryl]-3-[3,5-dimethyl-4-tert-
butyloxycarbonyldimethylmethyloxyphenyllprop-2-en-1-ore (Compound 2)

according to general method 3 described hereinabove.
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Purification was by sillica gel chromatography (dichloromethare/methanol 98:2).
Yield : 88%

TH NMR DMSO & ppm: 1.39 (s, 6H), 2.22 (s, 6H), 7.58 (s, 2H), 7.67-7.62 (m, 3H),
7.82(d, J =15.5 Hz, 1 H), 8.17 (d, 2H), 12.96 (s, 1H)

MS (Maldi-Tof) : 373.3 (M+1)

Example 2 : Synthesis of
3,5-dimethyi-4-

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

Synthesis of the chemi cal precursor :

1-[2-methoxyphenyl)
-3-[3,5-dimeth yl-4-hydroxyphenyl]prop-2-en-1-one (Coms pound 4)

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

TH NMR CDCI3 5 ppre : 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-butvl ester :
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1-[2-methoxyphenyl]-3-[3 ,5-dimethyl-4-tert-
butyloxycarbonyldimethylmethyloxyphen yl|prop-2-en-1-one (Compound 5)

This compound was synthesized from 1 -[2-methoxyphenyl]-3-[3,5-dimethyl -4-
hydroxyphenyllprop-2-en-1-one (Compound 4 )and tert-butyl bromoisobutyrzate
according to general method 2 described her-einabove.

Purification was by silica gel chromatography (cyclohexane/ethy! acetate 80:2 0).
Yield : 41%

Acid hydrolysis of the tert-butyl ester :

0
O
e o
0

|
o

1-[2-methoxype henyl]
-3-[3,5-dimethyl-4-carboxydimethylmet hyloxyphenyl]prop-2-en-1-one
(Compound 6)

This compound was synthesized from 1-[2-methoxyphenyl]-3-[3,5-dimethyl-4-te rt-
butyloxycarbonyldimethyimethyloxyphenyllprco p-2-en-1-one (Compound 5)
according to general method 3 described heresinabove.

Purification was by silica gel chromatograpty (dichloromethane/methano! 98:2).
Yield : 70%

1H NMR DMSO 5 ppm: 1.38 (s, 6H), 2.19 (s, 6H), 3.93 (s, 3H), 7.05 (m, 1Hd),
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)
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Example= 3 :
Synthesis of la 1-[4-nmethylthiophenyl]
-3-[3,5-dimethyl-4-carboxydimethyim-ethyloxyphenyllprop-2-en-1-ome

The method enabled the preparation of samid compound with an overall y-ield of
49%%.

Synathesis 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-methylthioacetophenone andi 3,5-
dimezthyl-4-hydroxybenzaldehyde according to general method 1 desecribed
heresinabove.

Purification was by silica gel chromatograpty (cyclohexane/ethyl acetate 8 0:20).
Yield : 86%

1H NMR DMSO 6 ppm : 1.22 (s, 6H), 2.54 (=3, 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)
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Synthesis of the tert-butyl ester :

1-[4-methwylthiophenyl]-3-[3,5-dimethyl-4-tert-
butyloxycarbonyldimethyime thyloxyphenyl]prop-2-en-1-one (Compound 8))

This compound was synthesiz ed from 1-[4-methyithiophenyl]-3-[3,5-dimeth yl-4-
hydroxyphenyl]prop-2-en-1-one {Compound 7) and tert-butyl bromoisobutyrate.
1-[4-methylthiophenyl]-3-[3,5-dimnethyl-4-hydroxyphenyl]prop-2-en-1-one was
dissolved in acetonitrile and 3 molar-equivalents of potassium carbonate arnd 3
molar-equivalents of tert-butyl tbromoisobutyrate were then added. The mix<ture
was stirred at 80°C for 12 houws, then brought to room temperature. The s=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 rmolar-equivalents of potassium carbonate ard 3
molar-equivalents of tert-butyl Ibromoisobutyrate were added. The mixture was
stirred at 80°C for 12 hours aand the salts were eliminated by filtration. The
solvents were eliminated by vacuium evaporation.

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

Acid hydrolysis of the tert-butyl ester :

1-§4-methylthiophenyl]
-3-[3,5-dimethyl-4-carboxwdimethylmethyloxyphenyl]prop-2-en-1-one
(Compound 9)
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This compo und was synthesized from 1-[4-me-thyithiophenyl]-3-[3,5-dimethyl-4-
tert-butyloxy=«carbonyldimethylmethyloxyphenyl]proep-2-en-1-one  (Compound  8)
according to general method 3 described hereinatoove.

Purification was by silica gel chromatography ( dichloromethane/methano! 98:2)
Yield : 81%

TH NMR DMSO 3 ppm: 1.39 (s, 6H), 2.22 (s, 6H), 2.57 (s, 3H), 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, 1H)

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

Example 4 :
Synthesis of 1-[4-hexylo»yphenyl]
-3-[3.5-dimethyl-4-carboxydimethylmethyloxyphenyllprop-2-en-1-one

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

Synthesis of the chemical precursor :

i
0
1-[4-hexyloxyphenyy||
-3-[&,5-dimethyl-4-hydroxyphenyl]prop-2-e=n-1-one (Compound 10)

This compouand was synthesized from 4-hexyloxy-acetophenone and 3,5-dimethyl-
4-hydroxybemzaldehyde according to general mezthod 1 described hereinabove.
The product crystallized at the end of the reaction and was dried. Yield : 63%
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TH NMR DMSO 3 ppm: 0.88 (m, 3HM, 1.28-1.43 (m, 6H), 1.72 (m, 2H), 2.21 (s,
6H), 4.05 (t, J = 6.42Hz, 2H), 7.40 (d, J = 8.43Hz, 2H), 7.48 (s, 2H), 7.57(d, J =
15.24Hz, 1H), 7.72(d, J = 15.24Hz, 1H ), 8.12 (d, J = 8.43Hz, 2H), 8.89 (s, 1H)

Synthesis of the tert-butyl ester :

o oo
o

1-[4-hex=yloxyphenyl]
-3-[3,5-dimethyl-4-tert-butyloxycarbo Myldimethylmethyloxyphenyl]prop-2-en-1-
one (Commpound 11)

This compound was synthesized from 1-[4-hexyloxyphenyl]-3-[3,5-dimethyl-4--
hydroxyphenyllprop-2-en-1-one (Compeound 10) and tert-butyl bromoisobutyrate
according to general method 2 describe d hereinabove.

Purification was by silica gel chromat ography (cyclohexane/ethyl acetate 95:5).
Yield : 75%

Acid hydrolysis of the tert-butyl ester :

o
0
\/\/\/°>([LoH
(0]

1-[4-hexywloxyphenyl]
-3-[3,5-dimethyl-4-carboxydimeth ylmethyloxyphenyl]prop-2-en-1-one

(Comp ound 12)

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

Purification was by recrystallization in mezthanol. Yield : 51%
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TH NMR DMSO & ppm : .88 (t, J = 6.33Hz, 3H), 1.30 (m, 4H), 1.539 (s, 6H), 1.44
(m, 2H), 1.73 (m, 2H), 2.2 2 (s, 6H), 4.06 (t, J = 6.30Hz, 2H), 7.06 (d, J = 8.61Hz,
2H), 7.56 (s, 2H), 7.58 (d, J=15.5Hz, 1H), 7.82 (d, J = 15.5Hz, 1), 8.13(d, J =
6.61Hz, 2H)

MS (ES-MS) : 437.2 (M-1)

Example 5 :
Synthesis of 1-[2-methyloxy-4-chlorophenyl

-3-[3,5-dimethyl-4-ca rboxydimethylmethyloxyphenyl]prop-22-en-1-one

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

Synthesis of the chemical precursor :

1 -[2-methyloxy-4-chlorophenyl]
-3-[3,5-dimethyl-4- hydroxyphenyl]prop-2-en-1-one (Compoumnd 13)

This compound was synth esized from 4-chloro-2-methoxyacetophesnone and 3,5-
dimethyl-4-hydroxybenzald ehyde according to general method 1 described
hereinabove.

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

1H NMR DMSO & 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), 7.4-1 (s, 2H), 7.48
(d, J =7.98Hz, 1H)
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Synthesis of the tert-butyl ester :

1-[2-methyloxy-4-chloropheryl]

-3-[3 ., 5-dimethyl-4-tert-butyloxycarbonyldimethylmethywloxyphenyl]prop-2-en-1-one
(Compound 14)

This compound was synthesized from 1-[2-meth yloxy-4-chlorophenyl]-3-[3,5-
dimethyl-4-hydroxydimethylmethyloxyphenyllprop-2-em-1-one (Compound 13) and
tert-bautyl bromoisobutyrate according to general method 2 described hereinabove.
Purificcation was by silica gel chromatography (cyclohexane/ethyl acetate 90:10).
Yield :43%

Acid hydrolysis of the tert-butyl ester :

OH

1-[2-methyloxy-4-chloropherayl]
-3-[3 5 5-dimethyl-4-carboxydimethylmethyloxyphenyl]p:rop-2-en-1-one (Compound
15)

This compound was synthesized from 1 -[2-met_hoxy-4-chlorophenyl]-3-[3,5-
dimethhyl-4-tert-butyloxycarbonyldimethylmethyloxyphemyl}prop-2-en-1-one
(Compoound 14) according to general method 3 describ ed hereinabove.
Purification was by silica gel chromatography (dichlosromethane/methanol 98:2).
Yield = 70%
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1H NMR DMSO § ppm: 1.38 (s, 6H), 2.19 (s, 6H), 3.8 (s, 3H), 7.12 (dd, J =
7.98,J=1.71Hz, 1H), 7.23 (d, J = 15.56Hz, 1H), 7.29 (d, J = 1.71Hz, 1H), 7.38 (d,
J=15.7 Hz, 1H), 7.471 (s, 2H), 7.48 (d, J = 7.98Hz, 1H)

MS (ES-MS) : 401.2 ¢M-1)

Example 6 : Synthesis of 1-[4-bromophenyl]-3-[ 3,5-dimethyl-4-

carboxydimethylmethyloxyphenyllprop-2—en-1-one

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

Synthesis of the chemnical precursor :

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

This compound was =synthesized from 4-bromoacetophencne and 3,5-dimethyl-4-
hydroxybenzaldehydes according to general method 1 descr-ibed hereinabove.
Purification was by silica gel chromatography (cyclohexare/ethyl acetate 90:10).
Yield : 37%

1H NMR DMSO s pprm: 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-b»utyl ester :
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1-[4-bromophenyl}-3-[3,5-dimethyl-4-tert-
butyloyxycarbonyldimethylmethylaxypheny(]prop-2-en-1-ore (Compound 17)

This commpound was synthesized from 1-[4-bromophemyl]-3-[3,5-dimethyl-4-
hydroxypheenyl]prop-2-en-1-one (Compound 16) and tert-buityl bromoisobutyrate
according o general method 2 described hereinabove.

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

Acid hydroBysis of the tert-butyl ester :

1 (o]
z | oh/u\OH
l
0

1-[4-bromOphenyl]-3-[3,5-dimethyl-4-carboxydimethyimethylo xyphenyl]prop-2-en-
1-one (Compound 18)

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

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

1H NMR D MSO & 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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“Comprises/comprising” when used in this specification is tak en to specify the
presence of stated features, integers, steps or components but edoes not preclude
the presence or addition of one or more other features, irtegers, steps or
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components or grou ps thereof.
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CLAIMS

1- Method of preparation of 1 ,3-diphenylprop-2-en-1-one derivatives su bstituted by
a carboxyalkyloxy or carboxy alkylthio group, comprising the following sieps :

(i) contacting at least orme 1,3-diphenylprop-2-en-1-one derivative substituted
on one of the two phenyl gmroups by a hydroxyl or thiol group with &t least one
halogenated compound repreasented by general formula (1) :

0

Y—R—%
0
|

Rl
in which Y represents a halo-gen atom, R is a C1-C24 alkyl chain and R’ is an acid-
labile protective group of car boxylic acid;
(i)  acid hydrolysis of the ester obtained in step (i).

2- Method according to clainm 1, wherein the carboxylic acid protective group of the
compound represented by formula (1l) is selected from among acid-labsile groups of
the C1 to C5 alkyl type su bstituted at the carbon atom linked to thme carboxylic
function by one or two linear or branched alkyl groups containing from 1 to 4
carbon atoms.

3- Method according to either one of claims 1 or 2, wherein the ca rboxylic acid
protective group of the cormpound represented by formula (ll) is s-elected from
among tert-butyl and isoprogpyl groups.

4- Method according to anys one of claims 1, 2 or 3, wherein the R gwroup is a C1-
C10 alky! chain, optionalisy substituted by one or more hydrocarbon groups,

saturated, linear or cyclic containing from 1 to 12 carbon atoms.

5- Method according to anyy one of the previous claims, wherein stepo (i) is carried
out at a temperature comprised between 25 and 120°C.

AMENDED SHEET
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6- Method according to claim 5, whe rein step (i) is carried out at a temperature
between 80 and 120°C.

7- Method according to any one of the previous claims, wherein step (i) is carriied
out in the presence of a catalyst.

8- Method according to any one of the previous claims, wherein step (i) is carriied
out in the presence of cesium or potasssium carbonate as catalyst.

9- Method according to any one of" the previous claims, wherein step (i) is
repeated by several additions of th<e halogenated compound represented by
general formula (1) and if necessary of* the catalyst.

10- Method according to any one of the previous claims, wherein the 13-
diphenylprop-2-en-1-one derivative su®stituted by a hydroxyl or thiol group, wh ich
is used in step (i) is obtained by a &€ laisen-Schmidt reaction in acidic or baasic
medium of a compound of the typse acetophenone with a thio- or hydro xy-
benzaldehyde derivative, or of a thio- or hydroxy-acetophenone derivative with a
compound of the benzaldehyde type.

11- Method according to any one of t he previous claims, wherein acid hydrolyrsis
step (ii) is carmied out by contacting a 1,3-diphenylprop-2-en-1-one derivative
substituted by an alkyloxycarbonylalkyloxy or alkyloxycarbonylalkyithio group vaith
trifluoroacetic acid.

12- Method according to any one of the previous claims, the amount of
trifluoroacetic acid which is used in ste-p (ii) is from 1 to 20 equivalents.

13- Method according to claim 12, wrherein the amount os trifluoroacetic acid is
from 8 to 12 equivalents.

14- Method according to any one of the previous claims, wherein step (i) is carr-ied
out at a temperature of 0 to 100°C.

AMENDED SHEET
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15- Method accordi ng to claim 12, wherein step (ii) is carrie d out at a temperature
of 18 to 25°C.

16- Method according to any one of the previous claims, wwherein the product so
prepared is represemted by the following general formula :

in which :

X1 represents a hallogen or a -R1 group or a group corresp onding to the following
formula : -G1-R1;

X2 represents a hy«drogen atom or a thionitroso group or a n alkyloxy group or an
alkylcarbonyloxy grooup or an alkylthio group or an alkylcarbonyithio group;

X3 represents a -R23 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 thee following formula : -G4-R4;

X5 represents a -RR5 group or a group corresponding to tie following formula : -
G5-R5;

R1, R3, R4, R5, whaich are the same or different, represent a hydrogen atom or an
alkyl group substituted or not by a carboxylic acid function;

AME_NDED SHEEY
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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 allxyl group containing a carboxylic acid function.

17- Method acccording to the invention for the preparation of 1,3-diphen-ylprop-2-
en-1-one deriva tives substituted by a carboxyalkyloxy or carboxyalkylth@o group,
substantially as hereinbefore described or exemplified.

18- Method of preparation of 1,3-diphenylprop-2-en-1-one derivatives suibstituted
by a carboxyali<yloxy or carboxyalkylthio group including any new and inventive
integer or comb ination of integers, substantially as herein described.

AMENDED SHEECT
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