1 PREPARATI ON OF 1, 3- DI PHENYLPROP- 2- EN- 1- ONE
DERI VATI VES The invention relates to a novel nethod
for the preparation of 1,3- df phenyl prop-2-en-1 -one
derivatives substituted on one of the two phenyl
groups by a carboxyal kyl oxy group or a
carboxyalkylthio group. GCenerally,
1, 3-di_phen rop n-1 -ones are epar
corRIREBARKHON B3 1, 6RIRHENY LA R ZE NG (ONE RERBIATIVES
a O ai sen-Schm dt reaction (Mrch J 10 1992,
"Advanced Organic Chem stry", Fourth Edi tion, 940,

_ VWIey Interscience) Gl assically,

h - 1- b d .
carb Aﬁ\? t&r'{gp é}%%ﬁoaggﬁégélglrﬁ%@toat ?%ra% ?@'gﬂggtaon of 1,3-
5 diphé&ry!siopr2-engt- eﬁéejerabﬁvé@bdsémd@da@ﬁ dfel oM@k twipRényl groups

are selected in such gasto be substituted by a

bmpamakyl%x;gr@umpa carbaxyalkyithicogios®pondi ng ester .
Thi s sequence of steps nmay be summarized by 15 one of
the following reaction diagrans : R = Alkyl R = H,

Al k)Ge;ﬁaraMR a,3diphenfpfopdR-1bnee Bre pidpgred Fby 3 hi;ondensatlon
However he acidic nature of the conp

nd s
. feaﬁtf%n Re@naAldetnde milty ackatonp ia s (daise- Sabenilb geaction (March J.
10 1 g0 A Riced ORI FhBRAIHP! o EARIGFASUB WKLY 1L teREience).

Classically, 1,3-diphenylprop-2-en-1-ones substituted by a carboxyalkyloxy

group are obtained by said method from starting materials (aldehyde and ketone)
which are selected in such a way as to be substituted by a carboxyalkyloxy group
or by the corresponding ester. This sequence of steps may be summarized by

15 one of the following reaction diagrams :

o, . &

R = Alkyl
R =H, Alkyl
0
>—R—O
R'—0O
-+ | —
fs} O
20 R = Alkyl
| 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 _ch'rornat_ography difficult

25 and resultin a significant reduction in the yield.
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materi al s nmake purification by recrystallization or

silica gel chromatography difficult 25 and result in

a significant reduction in thg yield. 2 Thus, the use

of this synthetic strategy for preparing conpounds

cited as exanple | and exanple 3 herein has not nade

it possible to achieve overall yields greater than

10% ThustHbei useeoi this syametin cmrajleg;e Farpereparing tdoothoavridsheited as
[ le,to ca out

| e)'gf'zlsrgpllgngﬂgq]wa@ fe5ﬁg§a§m;§tr¥@q§ gd)og§|bée to achieve overall yields

greafdranyalibkpxy group or a carboxyal kylthio group can
be obtained with high yields. The nmethod differs from

the af orenentioned synthesis in that the

"t R RSl el SO U RIqRed 8 el Frish s sipplg g carry out
whsieby 1)3- a@ﬁehyicmemwbn@s Jsubsiflitéld W%ybaﬁjlt%?alktcﬁ@egroup or a

derivative substituted a hy drox% or t r ou
Wi

carhexyalkyléio gr@pg@arebamwafagd avithelighyyields) aTls%meEbﬁ%dd‘fers from
th%gés‘fg n‘?é]nt q?ge%u@mﬁ% %"ﬁg{hgglftgé rﬁ%g%%ﬂ%éﬁf f?{%r@ggg&ﬁﬂlthlo group

is mﬂtr@caldw(ml the fanh &f the terebatydloe isdpropd dsi@eby esdctiont with a 1,3-
shown that said

sopr The i nventors ha
| d'atrl%ndg %%ﬁ-qa%ﬁ%ea@@tyﬁé@sgw@a by ¥eryher thigroup. The latter

RRAlINARailkd byt £1n§{'§ t e of
ISggphen?/’l 1a|3 %:bgpglglé;n- E@hégté#ﬁﬁ?/” have put these
advantages to use to develop a novel nethod of
nventio

Sym e%i?%?ﬂﬂ%msa of &}?GE[IVS 3 Qfﬁf}lg{)qri] t?%bgae%)?n Mo & of the acid-

Iaﬁlﬂa‘ kpme@hwlg@wp BT OsHRbOkylR aé"ar o erbipld lof AhE QPR tert-butyl or
whi ch are obtained in this manner are of mgjor

isopoeYles t he invartiersphaversieun ithal sajd aroupsendee piided andncleaved

wkffcon3sSARAP RSN sk Bl pRER 1.5 prop2on-

1-pheperTheyshaval pud sheuec Advaritagés ao hisghtd Hevelpg W novelr method of
prophyl actic potential and in particular can be used

- sypthesis 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 a high therapeutic or prophylactic potential and in particular can be used for

the treatment or prevention of cerebrovascular diseases, cardiovascular diseases,

syndrome X, restenosis, diabetes, obesity, hypertension, inflammatory disorders,

cancers or neoplasms (benign or malignant tumors), neurodegenerative,
dermatologic diseases and disorders related to oxidative stress, for the prevention
or treatment of the effects of ageing in general and for example skin ageing,

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

The invention is therefore directed at providing a method of preparation of

1,3-diphenylprop-2-en-1-one derivatives substituted on one of the two phenyl
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25 the treatnent or prevention of cerebrovascul ar

di seases, cardiovascul ar di seases, syndrone X,
‘restenosi s, diabetes, obesity3 hypertension,

i nflammat ory di sorders, cancers or neopl asnms (benign

or malignant tunors), neurodegenerative, dermatol ogic

di seases and disorders related to oxidative stress,
grbups biyea paboayalkyloxy.wrcarbexyatiyithico graupewhidheist sagyfto carry out

agejn Ln ener al, .and for exanple skin ageing, 30
arlggwhcgtgl MIPYI§HE field of cosnetics (appearance of

wrinkles, etc.). The invention is therefore directed

at prOV|d|ng a met hod of preparation of

1, 3-Tdiigp @émﬂtlpe (ﬁndzoﬂsﬁam aph atlainedy by ithe snamtion which dn qrarticular

a3 Bscobibrt ot MRBOE ot prathiie M S iAo aRe Rfpvatives
subktitifedibyes &arbbxyalRYIERy ofhtsrbeRyARIIHIE g”wdppbbmsmgea step,

attained by the invention which 1n particular
hqglngg]ogv;tca edeingf rontagtieg Ati legst one 1,3- dlphenylprop—Z-en -1-one
de;rvgg\%i) gg@%{m@?%ﬁ%‘? BF; gt}eg@ﬁerg{? Mﬁé P(!fé @dP&IJi bPHRG BBup with
at deagtrors Mogenalhten corimmldﬂtwresemed :tﬂcber(ezr}al fcxmlfnula (1) below, in
contacting at | east one en r en-J - one
WHIGH Y, ePreRer s B RaID PR Q. §n el aﬁ&%yha@@eﬁ?wg from 1
to @4@@5@%&0&@ 4l R gé'rPH@id‘-’l‘altMré Ee&tﬁf@%fro@? %{ the crilrboxyllc acid.
hal ogenat ed conpoun represente by gerier a or mu
(II) below |n 10 which Y represents ahalogen atom R

h t 24..
car S Sien TR b Purimpted BEErA I 4RF falofid mAdtoh tiagrams
group of the carboxylic acid. Said step nmay be
sunmmari zed by one of the follow ng reaction diagrans :

0 Y- R-< O R _ o
_ ¥ R—<O o
R G—R—{
General Formula I O—R'
L
(8]
G=0orS,

I

R = alkyl chain, R' = acid-labile protective group

Step (i} : first illustration

0
Y“"'R—<
?

R
General Formula I : 0
- }—R—G

G=0orS,
R = alkyl chain R' = acid-labile protective group

Step (i) : second illustration
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General Formula 1l 3150 GR4 OR G= QorS, R =
al kyl chain, R = acid-labile protective group Step
(i) : first illustration 20 @ ~ -RG R -0 G =0orS,
R = alkyl chain R = acid-labile protective group Step

" (i) : second illustration 4 Said step is

advant ageously carried out at a tenperature conprised
bet itk 2®paisl aPeotagabusty capiat auibhl b dempenai@te acamprised

20C eferaply at, _atnospheric, pressute, i i
oehf@sh B 1202 e mre BRIy BT & 2pfi\AelF  reteraby at
atARISPREAE Predsuld) ift tRE Preseme dedBatalystadiithsa€BesiBm or potassium
repeated by several additions of the hal ogenated

cagbopiand represented by general fornula (I1) and
optionally the

In a preferred manner, said step is repeated by several additions of the
halogenated compound represented by general formula () and optionally the
catalyst, such as cesium or potassium carbonate, advantageously until
disappearance of the 1,3-diphenylprop-2-en-1-one derivative substituted on one of
the phenyl groups by a hydroxyl or thiol group.

The alkyl chain R of the halogenated compound represented by general
formula (1) 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
carbon atom. Said chain can be substituted by one or more hydrocarbon groups,
saturated, linear or cyclic containing from 1 to 12 carbon atoms, advantageously
from 1 to 6 such as methyl, ethyl, propyl, isopropyt, butyl, isobutyl, pentyl,
neopentyl, 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 alkyl {containing from 1 o 5
carbon atoms) substituted at the carbon atom linked to the carboxylic function by
one or two linear or branched alkyl groups containing from 1 to 4 carbon atoms.
More preferably, the protective group is selected from among tert-butyl and

isopropyl groups.

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

protective group of carboxylic acid such as defined hereinabove.

Avantageously, the 1,3-diphenylprop-2-en-1-one derivative substituted by a
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
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catal yst, such as cesium or potassium carbonate,
advant ageously until|l di sappearance of the
1, 3-di phenyl prop-2-en-1-one dgrivative substituted on
one of 10 the phenyl groups by a hydroxyl or thio
group. The al kyl chain R of the hal ogenated conpound
represented by general fornula (II? desi gnates a
typgdicsteptianonetwitma thiat ar hydmxmbenaa dehjde derivativiey oF pta thio- or

PR EmnehSt tstifaié wih Bl Shfidnd &b heh2akiRnyae type.

chain can be substituted by one or nore hydrocarbon
groug Q saturated, |inear or cyclic containing from
u

to saqMeRt aloo ep a@hmsagb%sh@remamwel thg evandive " method
Y. h p [ r 0
H{'&%§ cJJ‘n%% Jt) of hpeﬁﬂrm Zﬁ‘g Er:’?r%érbe ar{{!%sé%l alfléﬁﬂ)éﬂ(yalkylthlo

deWé of 2034 ﬁfwyﬂ:bbp—Z-éflﬂ-e -orag bgradid bydilygipobdtrecestee obtained
rou? is selected in the group consisting of
inteR)-abi 1 e functions of the type Cl to C5 al kyl

(co r t 1} ; i

e adoneP RAY bel iR FiEBE SR aTihe JoiRTkhG v a M diagrams
:one or two linear or branched al kyl groups containing

from1l to 4 carbon atons. More preferably, the

protective group is selected fromanong tert-butyl and

25 isopropyl groups. In the present description, t he

terms "tert-butyl and—+ ropyl groups" are enployed,®

but it nust be und tood phat they can be gener @i

to any ot ) gctive group of carboxyli ¢-agi d OH

such as { nedlherelnabove 30 _Avant acg

1, 3- di phenytpr.ep-2-en-1 -one deri vat sufgstituted by

a hydroxyl f thiol group which is

descri bed heréi nabove is obtained by a

Cl ai sen- Schmi dt reaction in acidic or baS|c medi um of

a conpound of the 5 G=0o0rS,

R = alky!l chainand R* = protective group
Step (ii) : first iliustration

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 alkyloxycarbonylalkyloxy or
alkyloxycarbonylaikylthio 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
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type acet ophenone with a thio- or hydroxy-benzal dehyde
derivative, or of a thio- or hydroxy-acetophenone
derivative with a conpound oféthe benzal dehyde type.
Subsequent to step (i) described herei nabove, the
inventive nmethod 5 conprises a step (ii) of preparing
t he carboxyal kyl oxy or carboxyal kylthi o derivative of

100°8- @indh eroré ppreferabbn frononksd g 287G hpdr plefariablyofat tateospheric
ester obtained in step (i). Said step (ii) may be

PTeG&r i zed by one of the following reaction diagrans
10 GRf OR G=0orS, R = alkyl chain and R =

protective group Step (ii) : first illustration 15 0
y- R-Mprer specifically, Rhen, Hae Gageni®n Rleschbky | theharapasaiion of 1,3-

difheiSioRSs ehe1-8h8P sthiftutéd ) by SECC0MbbkyaIRNIERA ' Poup or a
carboxyalkylthio group. The interest of 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-ones substituted on one of the pheny! groups
by a hydroxyl or thiol group, followed by acid hydrolysis of the intermediate esters

SO prepared.

The tert-butyloxycarbonylalkyl or isopropyloxycarbonylalkyl group is added
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 halogenated
derivative. The tert-butyl or isopropyl ester intermediate so obtained can be easily
purified, in particular by silica gel chromatography or by recrystallization.
| The tert-butyl or isopropyl ester is cleaved to the corresponding acid by the
action of trifluoroacetic acid. This method, adapted to the cleavage of the tert-
butyl or isopropy! group, makes it possible to achieve complete conversion of the
ester to the corresponding acid. The inventors have discovered that said method
is compatible with the chemical structure of 1,3-diphenylprop-2-en-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 :
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- 20 G R Advant ageously, said acid hydrolysis step is
carried out by contacting a 1, 3-
di phenyl prop-2-en-1-one derivative substituted by an
al kyl oxycar bonyl al kyl oxy or al kyl oxycar bonyl al kyl t hi o
group with trifluoroacetic acid. Generally, the anount
of trifluoroacetic acidis from1l to 20 equival ents,
and preferably from8 to 12 25 equival ents. . 6—H
Advant ageousl y, said step &s-warried out m
tenperature™yf 0 to 6 and no rabFy from 18
to 25C, and_preferabl at mospheri ¢ pressure. Mre
specifically, flhen, tlhe I nvention 0&scyibes the :
preparation of 21, 3- % di phenyl prop-2-eg6-1 -ones
substituted by a carboxyal kyl oxy group or a
car boxyal kyl thi o group. TRe=i{heeBest of sai d nethod
lies in the conbination of two synthetic steps :
synthesiskg% tert-butyl or isopropyl esters (|

ot her protecpiyg group) O H—G @

1, 3-di phenyl -2-er1,_1-osubsﬁt | onfj one of the
phenyl groups™~byja hydroxyl or thio 3 fol |l oned
by acid hydrolysige of tlee internediate esfers 10 so
prepared. The tert-butyl oxycarbonyl al kyl or

i sopropyl oxycar bonyl al kyl Gt Qupr §s added easily, wth

a high yield, by alkylation of a chem cal precursor
(hydrasapounds. ol e \yRer assiophenone, naydipxyReciapheapan (or the

§ b h t 1 U\ e :
SRyl bl eyl s e s or

sulfatecbanalagi dfysamey ukeddn said paacticmutan dpfiosally ba gustituted by
chr omat ogr aphy. ,or by. regrystallization. The .tert-hbutyl

PHEAY GBS S LiETE e dse g fser ee AN the oroup

co%isﬂng)bf tRalogéth ia8mObntdlkfi dteuP as Elibkitrdeb Grodp) and an alkyloxy
met hod, adapted to the cleavage of the tert-

or alkylthio group.

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

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

In an advantageous manner, said two compounds are contacted in
stoichiometric 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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butyl or isopropyl group, nmakes it possible to achieve
conpl ete conversion of the 20 ester to the
correspondi ng acid. The invergors have di scovered that
said method is conpatible with the chem cal structure
of 1, 3-di phenyl prop-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 t hose cl assical ly observed. 25 The three ste
{ haOnemol-agHivalent efihe ketene add &p@‘obﬁr'ﬁ%wﬁﬁ%ﬁ\ﬁ?@rﬁ'dehyde

ar%?d'&sgglveﬁum \g&ter-afoh8l 's%l’ﬁlf)ﬁ':iorf Séocﬁﬁlgf yd RIS gp molar

chem cal precursor e chemc recursor
edquialentpeThy duigtuye 1s Stindég Fearfy kpA8 hozweant prefezally 16 1020 hours

| f d | f b d . .
atcd ierap et of 848 RN atd Arsledtig iy f5 2811 The megium. s then
aciified! Eﬂﬁﬁ partiCESP to> apH G Gigtb @martel PP aY particRiart Wih gwa Fochloric

acet ophenone, hydroxy-acetophenoné (or the sulfate
acithal og of sane), benzal dehyde and hydroxy-

b I t he,. | fat I f j
ThES R5BPREE PoRk Sty RhP 5 BEeat tor EE5 e pfoa of
safiic) Uit bSabthifed Byl preeipitation ©r seligliyaid emration after evaporation
particularly in the group consisti-ng of a hal ogen

of e FeactipnanggiLimyr Bwah ther hieopirifiegsley giliea gel ahr@nigtography or by

I .10 or alkylthio group. .The conditions in
re%%é#&?ﬁor&a”y out said reaction in acidic or basic

medium are famliar to those skilled in the art and
can vary w del & 15 I n an. advant ageogs manner
LSy

tm%ﬁﬁtﬂ%& the supthesisgn; gcidic medium can be cgﬁ'Ie% out in the

following manner:

One molar-equivalent of the ketone and 1 motar-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 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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stoichionetric proportions. Contact is preferably
carried out at roomtenperature (between

approxi mately 18C and 25C)  angl at at nospheric
pressure. In basic medium the reaction is preferably
carried out in the presence of a 20 strong base, such
as an al kaline netal hydroxide, |ike sodium hydroxide,
or an al kaline netal alcohol atg such as sod
ethylate. Jn. acidic m t he gion is.
preferably caried od t hg—pf esenge~p
acid, such as droghloric acid. 25 Advant ageously,

t he synt hesi s~h™pasi c nedrﬁﬁlcan be carrifed out in
the follow ng. magner : .8 nol ar - equi v&l ent of the
ketone and 1 nol ar-equival eny,_@f the al dehyde are

di ssolved in a water-al cohol solution of sodium
hydroxi de at 2G repregentiaginverygehsor stiffer atomure is
stirred for 6 to 48 hours and preferably 16 to 20
hours at a ten‘per‘%fﬁﬂrﬁs%ﬁ'r@i‘gama&ﬂmpreferably 18
to 25C. The nmedb soacl @i £ [ rticul ar
to a pH of appﬁgﬁgﬁg?ﬁﬁgeg?m’Pﬁg%%#@fgﬁﬁgﬁﬂﬁﬁth
hydrochl oric aci d. Rhetaricpeiyt edisopropyl

hydr oxy- 1, 3-di phenyl prop-2-en-1-one (or the sulfated
anal og of sane) can be obtai ned by precipitation or

sol iITHd feidtifn @xh beCddr@éd alit Br theematiahimanddt :of the
reaction nedium It can then be purified by silica gel

Oné r wetaraguiystisntoof dwdrexaei ysdighenylprdpeg-en-1-one (or the sulfated

o 4T RV o PR SRRRRE RGO SPBR 8o, 1

10 equivalents and preferably 4 to 6 equivalents of cesium or potassium carbonate

are added followed by addition of the derivative of type halogenated tert-butyl or
isopropyl ester (1 to 20 molar-equivalents and preferably 4 to 8 molar-equivalents
énd even more preferably 6 equivalents). The mixture is heated with (vigorous)
stirring at a temperature of 25 to 120°C and preferably 100°C for 1 to 24 hours and
preferably 10 to 14 hours and even more preferably 10 hours, generally at
atmospheric pressure. The solvent is eliminated, in particular by vacuum
evaporation. The reaction medium is optionally reacted again with 3 to 6 molar-
equivalents of the halogenated derivative and 3 to 5 molar-equivalents of cesium
or potassium carbonate, said operation can be repeated until complete
disappearance of the starting material.

The 1,3-diphenylprop-2-en-1-one substifuted by a tert-butyloxycarbonylalkyloxy,

tert-butyloxycarbonylalkyithio, isopropyloxycarbonylalkyloxy, or

isopropyloxycarbonylalkylthio group is purified, in particular by silica gel
chromatography.

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



10

16

20

One nol ar-equi val ent of the ketone and 1
nol ar - equi val ent of the al dehyde are dissolved in an
et hanol sol ution saturated wiph gaseous hydrochloric
acid. The mxture is stirred at a tenperature of 0 to
100C and preferably at a tenperature of 18 to 25C for
1 to 24 hours and preferably 1 to 6 hours, preferably
at atnospheric 20 pressaire. The solvent is elimnat@ed
in particular by vee evaporation. The 1, 3s GR

di phenyl prop- 2€p 1-gﬁg;is%fﬁ???*%ﬁ? in pa

silica get __Secopd
pr epar

na~st ep.~
f the tert-butyl or iopl ester 25 -H
Y-R O R A9 O Y-R4 OR G represéntyng an oxygen
or sul fur om Y representing a hal oggn atom R is
an al kyl chain, preferably CI to C6 R = tert-butyl
or isopropyl TheGr&aCRiz8 stigh deelcfiakd irfeingbove) t he
fol  ow ng manner : One_nol ar - equi val ent of
hydr oxy- 1, 3- di pheny| prRp=2egrutylsidsqripPYihe sul f at ed
‘anal og of sane) is dissglved in a solvent, preferably
in acetoRjtrile or acetoRe, 1Ti@rad® adOOequival ents O

and pr.ef grabl ydi val ents of cespuRr6

~pot as$i U car — HO @ |

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-butyloxycarbonytalkyloxy group, by a tert-butyloxycarbonylalkylthio group, by
an isopropyloxycarbonylalkyloxy group or by an isopropyloxycarbonylalkylthio
group is dissolved in a solvent, such as dichioromethane. 1 to 20 equivalents and
preferably 8 to 12 equivalents of acid and more preferably 10 equivalents of acid,
preferably trifluoroacetic acid, are added. The mixture is stirred vigorously at a
temperature of 0 to 100°C, preferably 18 to 25°C, for 1 to 24 hours and preferably
8 to 14 hours and more preferably 12 hours, preferably at atmospheric pressure.
The solvent is eliminated, in particular by vacuum evaporation. The 1,3-
diphenylprop-2-en-1-one substituted by a carboxyalkyloxy or 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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are added foll owed by addition of the derivative of
type hal ogenated tert-butyl or isopropyl ester (1 to
20 nol ar-equi val ents and preflerably 4 to 8
nol ar - equi valents and even nore preferably 6
equi val ents). ‘The m xture is heated with (vigorous)
stirring at a tenperature of 25 to 120C and preferably
100C for 1 to 24 hours and 15 preferably 10 to 14
hours and even nore preferably 1 oMrs, generally at
at nospheric pressure. The solve s elimnated, in
particul ar by vacuum*reyapg %t;o- Fre reaction medi um
is optionally reacted a wilth 3 to 6 nol ar-
equi val ents of the hal ogefatyd ‘derivative and 3 to 5
nmol ar - equi val ents of cesiumoor potassium carbonate,
sai d operation can be repeated until conplete 20
di sappearance of the startiné”naterial. The
injwﬁ-lqllphenylprop-2-en-|-one substituted by a
tar?-butyloxycarbonylalkyloxy,
tert-butyl oxycarbonyl al kyl t hi o,

' I bonyl al kyl oxy, . _
X% 2%5%38%8%5%88” |63T'§i 9??1)(1}/%0'81'5' SIRUR SopEsPPRding 19 the following

foPAlld cd@Rr1by silica gel chromatography. 25 Third

step : preparation of the acid fromthe tert-butyl or
i sopropyl ester 10 0 GR4 Trifluoroacetic acid 0 G

i 50 Py PR oy oo or

alkylcarbonyloxy group or an alkylthio group or an alkylcarbonylthio group;

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

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

‘corresponding to the following formula : -G4-R4;

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

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

alkyl group substituted or not by a carboxyilic 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.
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G and R are such as defined hereinabove. R =

tert-butyl or isopropyl One nol ar-equival ent of the

1, 3-di phenyl prop- 2-en-1-one gbstituted by a tert-.

but yl oxycar bonyl al kyl oxy group, by a _

tert-butyl oxycarbonyl al kyl thio group, by 10 an

i sopropyl oxycar bonyl al kyl oxy group or by an

i sopadpitageossiponsdidl lkeyntiitic gmethind s allows olthed preparation  of
sol vent, such as djchl or onet hane.

cefRRouRisfepreselted by gepe Pvavl@n@k'fbwhar& agaﬁd) &E?egmups X1,
X?{ ?%rnﬁt)ktyls]é)hggﬁﬂxy%ﬁmo‘i g?édu eCI d, preferably

["uor oacet are”~a d The m xture is
stirred vigorously at a tenperature of 0 to 100C,
preferabl 18 to 25C, faor Q ,24 housan ref erabl
L4t & Prifefiegt Seignd BebPdralae e pithAREEST of Cothpounds

éﬁr@ééﬁté@'@ﬁ g%tne@élrfaﬁﬁh@r(u)oropm#@rvéﬂeasﬁ 68e %ptnee@*ou 8 R3, R4 and
el i m nat ed, Eal‘tl cular by vacuum evaporation. The

RS, represieptseary ramy gropperontaining 3 aaehoxylie agidfynetion.
car boxyal kyl oxy or carboxyal kylthio group is
purified, in particular by silica gel chronmatography.
Pr eflﬁfamréfertétemdrﬁ'@@t Ranisi an caityl i rdup Worddining a carboxylic acid
at nospheric pressure. 20 This nmethod can

fungliamt ageously be inplenented for preparing conpounds
described in the French patent application FR 02 08571
filed by the Applicant on 8t' July 2002. Said
conpauadaefared apreeenRddisban talleyl gpoap atontainingl a cartbdxylic acid

fogieba aby %”é,&'% o APSUERHIRERY ho [0l lowing

| formula : -Gl-

In a more preferred manner, X4 is a carboxydimethylmethyloxy or

carboxydimethylmethylthio group.

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

containing a carboxylic acid function.

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

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

Derivatives represented by general formula () such as described

hereinabove can adopt the cis or frans conformation.

Advantageously, X3, X4 and X5 are not -hydrogen atoms.
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X2 represents a hydrogen atomor a thionitroso group

or an al kyl oxy group, or an al kyl carbonyl oxy group or

an al kylthio group or an al kyt¥arbonylthi o group; 10

X3 represents a -R3 group or a group corresponding to

the followng fornula: -G3- R3; X4 represents a

hal ogen or a thionitroso group or a -R4 group or a

grouln the epiritesbdhei inyantionhetheolteérmni Talkyl'ordanaies a saturated

npratiosh g REB: JHeRs (Beneiedy OF petliea (HiSbEated. opynot, more

patticulZly C¥ntaifing Wonth & @4 f]ﬁ’eﬁﬁﬁﬁl OT t6li 10, e¢#Bbn atoms such as
represént a hydrogen atom or

metind: |e(ﬂwie@r@nyl,ntﬁ0m9mé @amos@ﬂh%yfaér&%mopeam agopentyl, n-
hé%l.ox S or A Jj’ A& a{rﬁfﬁasrﬁg@aa# ‘ijéf‘ef‘r%ﬁenheﬁéﬁ%rnﬁs&%l groups

adlmoXS paMitutriyfirefsrracespondi ng to the fornul a -GR in
which R is an al kyl group containing a carboxylic acid

function. 12 Advantageously, said synthetic method

allo f i ri
o 6 BPARGRS St £AIRRY Y50 HIKET Ra it g b
m¥2ans X3 assudfukétorm. a hydroxyl or thiol group. 5 1n a

~preferred manner, said nethod allows the preparation

of conpounds represented by general fornmula (1) for

whi C'hhé‘ttehﬁaﬁélogéﬁ raprddefitd 2O0BRRIRS atbfh dRth bRdmine atom or an

_represents an alkyl group containing a carboxylic acid
iodinecatoomor adluaripe @enred manner, R4 is an al kyl group
containing a carboxylic acid

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-dimethyl-4-tert-
butyloxycarbonyldimethylmethyloxyphenyl]prop-2-en-1-one

1-[4-chlorophenyl]-3-[3,5-dimethyl-4-

isopropyloxycarbonyldimethylmethyloxyphenyljprop-2-en-1-one
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10 function. In a preferred manner, R4 is an al kyl
group containing a carboxylic acid function and X3
and X5 are unsubstituted al kyy#s. 15 In a nore
preferred manner, X4 is a carboxydi net hyl met hyl oxy or
car boxydi net hyl met hyl thio group. In a preferred
manner, &4 is an oxygen atomand R4 is an al kyl group
contai ning a carboxylic acid functidgh. 20 25 30 In a
preferred manner, 4 is an oxyg d R4 is an
al kyl group containing a c ylic acid function and
X3 and X5 are uns®bs s. In a nore
preferred manner, X ar boxydi net hyl net hyl oxy
group. In a nore préeferyed manner, X4 is a

car boxydi met hyl net hyl thio group. Derivatives

1-HEPLERsTH Srdme whd- o prihe Rime B RRengfrop-2-en-

1_§§gantageously, X3, X4 and X5 are not hydrogen atons.

In the spirit of the invention, the term"al kyl"

denotes a saturated hydrocarbon group, |inear,

branched or cyclic, hal ogenates oxTor e
particularly containing from 24, preferably 1 to
10, carbon atons s et iyt ~et hyl , propyl,

@ I,| tert-butyl, pentyl,

i sopropyl, butyl, is
-Cff or C2-Cy groups are

neopentyl, n- hexyl. _
particularly preferred. Methyl and ethyl groups are

i cul arl f d.
1 -[Atrrqrrn%ttﬁ)ﬁtrh%pchlllan?/lr]-sx[ﬁ(r:aerbgg({ﬂ?imethylmethyloxyphenyl]pro p-2-en-1-one

0
o
l ArJ\OH
O
g
0

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

c
(0]
JH<0 O
HO
o ‘

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

i oy
S
HOJJ\ﬁ O |
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The termthionitroso refers to a nitroso group |inked
to the aromatic ring by neans of a sulfur atom 10
The term hal ogen represents aschlorine atomor a
brom ne atomor an iodine atomor a fluorine atom
The term al kyl oxy refers to an al kyl chain |linked to
the ring by neans of an 15 oxygen atom The al kyl
1-phaisthylthictsHenyti<B-[B 6 elimethyld-tethe term al kyl thio

refers in I|nk d to the ring by neans
bLBY°§YC¥EP?QQ'%tE§WQtHﬁ8é¥W BFRPrZ-emb-OR€ky| “chain is

defi ned hereinabove. 20 The conpoungds or internedi ate

products (esters) preferably Dbbt

é%Fgg'by t he
@ 'thory<eir

i nventi ve net hod are shomm [y
’,51d|nethyl-4-tert-

correspondi ng forsul a
1-[4-chl orophenyi] -3
but yl oxycar bonyl di net et hyl oxyphenyl ] pr op- 2- en- 1- on
e 0a?250 1-[4-chl orophenyl ] -3-[ 3, 5-di net hyl -
isopropyloxycarbonyldinethyl
M%ﬁwmwtliaam@dﬁnemyl4one 14 ci -[4-ch lo ro

hen [] L -d 1 et hyl - 4- car boxyd |neth
*S?l%'f)ﬁwp&(% @HW]’B?@MU‘@@MW!PW*]WFBZE" -one
1- [ 4- met hyl t hi ophenyl | - 3-[ 4- car boxy@ net hyl et hyl oxyph
enyl ] prop- 2-en- 1-one

12

1-[4-methylthiophenyl]-3-[3,5-dimethyl-4-carboxydimethylmethyloxyphenyl]prop-2-

en-1-one

1-[2-methoxyphenyl}-3-[3,5-dimethyl-4-tert- |
butyloxycarbonyldimethylmethyloxyphenyljprop-2-en-1-one

1-[2-methoxyphenyl]-3-[3,5-dimethyl- 4-carboxyd|methylmethyloxyphenyl]prop-2-

en-1-one
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OH 1-[ 4-

-~ car boxydi net hyl net hyl oxyphenyl ] - 3-[ 4- chl or ophenyl ] pr op

-2-en-1-one cf HO 16

1- [ 4- car boxydi et hyl net hyl t hi ophenyl | - 3-[ 4-
met hyl t-hi ophenyl ] prop-2-en-1-one HO 10 0O

1-[ 4- car boxydi net hyl nmet hyl oxyphenyl | - 3- [4-
nmet hyl t hi ophenyl ] pr op- 2- en- 1- !

1-[ 4- met hyl t hi ophenyl ]-3-[3, -4tert-
but yl oxycar bonyl di met hyl fret ﬁ"] pr op- 2-en- 1-on
e 0 1 -[4- nethylthjiopheh 5-di net hyl -

i sopr opyl oxycar bony ] vyl met hyl oxyphenyl ] pr op- 2- en-
| -one 0 1-[4- nethyltHi oghenyl]-3-[3,

5-di net hyl - 4- car boxyd i ngthyl et hyl oxyphenyl ] prop-.2-
en-|-one OH 10

1--hexyiexmhepyient, 3-denetbysddetet hyl - 4-tert -
btﬂﬂé%y(%%&%ﬁ%hﬂMeqﬁs}lg%ydﬁ%hgﬁbl%)ﬁyf REMY.bhePr OP- 2-€n-|

WWM

1 —[4—hexyloxyphenyl]-3-[3,5-dimethy!-4-carboxydimethylmethyloxyphenyi]prop-2-

0
OH

en-1-one

\/\/\/0

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

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




10

15

1-[ 2- met hoxyphenyl ] - 3-[ 3, 5- di net hyf - 4- car boxydi nmet hyl m
et hyl oxyphenyl ] prop-2- en-'"1-one 16 OH |l -[4-

hexyl oxyphenyl ]1-3-[3, 5-di nethyl-4-tert-
butyloxycarbonyldlnethylnethyfoxyphenyl]prop 2-en-1-on
e 5

1-[ 4- hexyl oxyphenyl]-3-[3, 5- dlnethyl 4- car boxydi net hyl

1{aahbmymnemwrw[3] | Bdinethyl-44ert! - one OH
2-meth

| bt&wpasv‘@mﬁenylﬁ;mqhylgwe;hﬂpmngnyﬂgcqpézten ~1-one

but yl oxycar bonyl di net hyl net hyl oxyphenyl ] p§ op- 2- en- 1- on

e 01 10 1-[2-nethyl oxy- 4- O)L)LZ<
0]
-e-l-oe(}|CI

chl orophenyl ] - 3- [3 5- dlnethyl

car boxydi net hyl | g

17 1-[4-heptyl phenyl] 3- -d||met hyI 4-tert-

but yl oxycar bonyl di net hyl rethyl-6xyphenyl ] pr op- 2-en-1-on

e 0 1-[4-heptyl phenyl ]-3-[3, 54di net hyi - 4

car boxydi net hyl et hyl oxyphenycl)] pr op- 2- en- 1- one
1-{4-heptylphenyl}-3-[3,5-dimethyl-4-carboxydimethylmethyloxyphenyllprop-2-en-

0
o
*Lf)“

1-one

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

1-[4-bromophenyl}-3-[3,5-dimethyl-4-carboxy
dimethylmethyloxyphenyl]lprop-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.
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OH 1-[4-bronophenyl]-3-[3,5-dinethyl-4-tert-

but yl oxycar bonyl di net hyl net hyl oxyphenyl ] pr op- 2- en- 1- on
e 10 1-[ 4-bronophenyl]-3-[3, gdi net hyl - 4- car boxy

di met hyl et hyl oxyphenyl | prop-2-en-1 -one OH 15 O her
aspects and advantages of the invention will becone
apparent in the follow ng exanples, which are given

for purposes of illustration and not by way of
[imtation. 18 10 EXAMPLES | - Description of the
general synthetic nethods : General nethod 1 :

Synt hesi s of hydroxy-1, 3-di phenyl prop-2-en-1 -ones One
nol ar - equi val ent of hydroxy- acetophenone (or the
sul fated anal og of sane) .15 and | nol ar-equi val ent
of al dehyde, or 1 nol ar-equival ent of hydroxy
benzal dehyde (or the sul fated anal og of sane) and |
nol ar - equi val ent of ketone are dissolved in an
et hanol sol ution saturated with gaseous hydrochloric
acid. The mxture is stirred at roomtenperature for
| to 6 hours and the SO|¥§Q¥mgi§§%ininated by vacuum
evaporation. The hydroxy-1I; 3-di nyl pr op- 2- en- 1- one
is purified by 20 silica gel chromatography or by
recrystallization. General nmethod 2: Al kylation of

1 hpescriptioh, of-thé pleassdl Byothelic aiethodones

General method 1 :

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

One molar-equivalent of hydroxy-acetophenone (or the sulfated analog of same)
and 1 molar-equivalent of aldehyde, or 1 molar-equivalent of hydroxy-

benzaldehyde (or the sulfated analog of same) and 1 molar-equivalent of ketone

. are dissolved in an ethanol solution saturated with gaseous hydrochloric acid. The

mixture is stirred at room temperature for 1 to 6 hours and the solvent is eliminated
by vacuum evaporation. The hydroxy-1,3-diphenylprop-2-en-1-one is purified by

silica gel chromatography or by recrystallization.

General method 2

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

One molar-equivalent of hydroxy-1,3-diphenylpropen-1-one (or the sulfated analog

~ of same) is dissolved in acetonitrile and 3 to 6 molar-equivalents of the

halogenated derivative followed by 3 to 5 molar equivalents of potassium
carbonate are added. The reaction medium is stirred vigorously under reflux for
about 10 hours. The salts are eliminated by filtration.

Optionally, the reaction medium is reacted again with 3 o 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.
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One nol ar - equi val ent of
hydroxy- 1, 3- di phenyl propen-1-one (or the sul f at ed
analog 25 of sane) is dissoliged in acetonitrile and 3
to 6 nol ar-equivalents of the halogenated derivative
followed by 3 to 5 nolar equival ents of potassium
carbonate are added. The reaction nediumis stirred
Solvegalr and| gxeasde reageit uaref @limirsaiedt byt Ovavouns . eveperatiint sind the
a e] i m nat ed b flltratl aII the reaction
e)gpgqu.lprogup '§cptué ed by; silicR Q"ﬂ cg%) equi val ent's
of 30 the hal ogenated derivative and 3to5
nol ar - eoUlvaIents of potassium carbonate. This
enernahm an be repeated until conpl ete di sappearance

A UTroNL o o R ERUBY, eslBrure dapate BT ERR od-ones by

trifieatelt m.gduct is puri f| ed by silica gel
chromat ogr aphy. General nmethod 3: 5 Acid hydrolysis of

Oneenelar-equivalent @§t1e$~siin5fenylrrsom12p¢reﬂwrpﬁ tast-butyh etegis slissolved
. by |
in 1&'9,”8%&*5%{#% ggeei{z'ﬁ T I’%neeq er‘teﬁguﬁr/ frﬁlﬁﬂk&’éﬂeﬁeta&& are added

ardi reomiddre Isnstd'r@h lab rograt tepiperatube forl02 hours. The product which
nol ar - ec%w val ents of trifluoroacetic aci d@j\re added
formg IS PrETHRARY $IEC QGEQWPFEGOEH?DPISQHPV&?MP G@EO’Por 12
hours. The product which 10 forms is purified by
silica get chromatography or by recrystallization. 2 -

- 2 Ekzampbks : Exanple 1 : Synthesis of 15 1 - r4- chloro

hen | -3- 3 5-dineth |-4-

car boxdi net hyl net hyl oxyPhenyll | ro - 2-en-1-one OH
Example 1 : Synthesis of

-[4-chlorophenvi]-3-r3 5-dimethyl-4-carboxydimethylmethyloxyphenyllprop-

2-en-1-one

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-hydroxyphenyl]prop-Z-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.
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Cl The met hod enabl ed the preparation of said conpound
with an overall yield of 56% 20 Synthesis of the
chem cal precursor : | -[4-cpphorophenyl]-3-[3,

5-di net hyl - 4- hyd roxyphenyl ] prop-2-en-'1 -one
(Conpound 1) 25 This conpound was synthesized from

4- chl or oacet ophenone and 3, 5-di net hyl -

Plirfidatisi beag alydsitiyd egen asrrotiategraphy éeiatexanbletioyl lacetate 95:5).

descrl bed herei nabove. 20 .Purification was by silica
‘Woonat ogr aphy (cycl ohexane/ et hyl acetate 95:5).

1"?"@% Dg%ﬁ}%'@,ﬂ ﬁ% SHL T2 R, 723{&21 (= lgfﬂs(x-ldz 1H), 7.47

(d—J =8, SGHz 28W)7.75 (J £d5.26 Hz 1 BHR & .67 (d,1 +B, 86H292|-()d
= 86Hz 2H). 5 Synthesis of the tert-butyl ester:
CI 10 1-[4-chl orophenyl]-3-[3,5-di methyl -4-tert- .
Igéyﬁ%r{é 0yl sgLhy! met hyl oxyphenyl ] prop- 2-en-1 - on
ound was synt hesi zed from-
1-[4-ch| or ophenyl ] -3-[ 3, 5-di net hyl -

hydr oxyphenyl ] pr op- 2- en- 1- ong dA) and
tert-butyl bronoi sobutyrate gcor di ng genera
met hod 2 descri béd~pérei nghowe: ~Purification was by

silica gel chromatog hyf(cycl ohexane/ et hyl acetate

90: 10).

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

This compound was synthesized from 1-[4-chlorophenyl}-3-[3,5-dimethyl-4-
hydroxyphenyl]prop-2-en-1-one (Compound 1} and tert-butyl bromoisobutyrate

~ according to general method 2 described herein_above.

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

Acid hydrolysis of the tert-buty] ester :

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

This compound was synthesized from 1-[4-chlorophenyl]-3-{3,5-dimethyl-4-tert-
butyloxycarbonyldimethylmethyloxyphenyllprop-2-en-1-one (Compound 2)
according to general method 3 described hereinabove. |
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15 Yield : 70% Acid hydrolysis of the tert-butyl

ester: OH 20 1-[4-chl orophenyl]

- 3-[ 3, 5-di net hyl - 4- car boxydi gt hyl net hyl oxyphenyi ] prop

-2-en-1 -one (Conpound 3) This conmpound was

synt hesi zed from

1-[4-chl orophenyl]-3-[3,5-dinethyl-4-tert- 25
Podfigdtionywas doyngilida ngel oHroeiaydraphy dichlorpmethahedmethamol 98:2).
Y%éépg ound 2) according to general nethod 3

d herei nabove. 21 Purification was by silica

h [ o / 2.

R O S P P 22T ST (R, 7572162 (m. 3H)
7.82.(doHF 15558, (181), 1V (d72H]-12.8@ (¢, MH)3H), 7.82 (d, J

= .. 28,17 (d, 2H), 12.96 (s, 1 H 5 M5
Mﬁ\éﬁ%‘ﬁ"ﬁ%@) ?3.75?33’7@??1])( M+1) Exanple 2 :-Synthesis of

1-[ 2- net hoxyl - 3-13, 5-

di met hyl - 4- carboxydlnethylnethyloxyphenylIprop 2-en

1-one OH 10 The net fchnepket - L S)E

1 etbhock &dlmeﬂn&M—carbbeydimetm%etBVMMemvb[grog-Z-en-
the chem cal precursor : 1-one

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

Svynthesis of the chemical precursor :

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

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

' Yield : 66%

1H NMR CDCI3 8 ppm : 2.27 (s, 6H), 3.87 (s, 3H), 6.97-7.05 (m, 2H), 7.19 (d,
1H, J = 15.96 Hz), 7.22 (s, 2H), 7.44 (m, 1H), 7.51 (d, 1H, J = 15.48 Hz), 7.56
(dd, 1H, J = 1.86 Hz, J = 7.5 Hz)

-Svynthesis of the tert-butyl ester :
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15 1-[ 2-met hoxyphenyl] -3-[3, 5-

di net hyl - 4- hydr oxyphenyl ] pr op- 2- en- 1- one ( Conpound 4)

Thi s conpound was synt hesi zegaf rom 2-

met hoxyacet ophenone and 3, 5-di net hyl - 20 4-

hydr oxybenzai dehyde according to general nethod 1

descri bed herei nabove. Purification was by silica ge

chr omat ogr aphy (cyclohexane/\thy etate 80 20)

Yield : 66% 1H NVR CDClI 3 8 p 3.87

(s, 3H), 6.97-7.05 (m BFD = 15. 96

Hz), 7.22 (s, 2H), 440 (A } 7 51 (d I H J =
= 1.86 Hz, = 7.5 Hz)

-ig yl ester : 22 .

15.48 Hz), 7.56 25§

Synthesis of the te

1-[ 2- met hoxyphenyl ]-3-[g, 5-dinmethyl -4-tert-
butyloxycarbonyldlnethylneth onyphenyl]prop 2-en-1-on
e ( Compound 5)1 'f?Hn§fh%pr@fh!df/ -from

hy &tg Bﬁeny ?I‘gﬂﬁ%ﬂ ﬁnéﬁ%gxﬂ%ﬁ%&o -2~ Oe one (&?ompound 5)
tert-butyl bronpisobutyrate according to general
nmet hod 2 descri bed herel ove. Purifj catl on
TRiB| FeRAPGENd cWASEYBIE 3 ?rew biemgtapeiis ﬁ%elﬂag -gimethyl-4-
;?,H}he -en d i
nofthenybptz e”%%ﬁ& &f@ﬁhe?ﬁ%x‘;;/ }éﬁyf‘ﬁrpt"iiyh%r[’?,"é?"db”tyrate
adconding yo génetal meihgd 2idaesetibgd hesdihsthanweyphenyl | p
plafios Was by %ifica gel chromatography (cyclohexane/ethyl acetate 80:20).

Yield : 41%

Acid hydrolysis of the terf-butyl ester :

1-[2-methoxyphenyl]

-3-[3,5-dimethyl—4—carboxydimethylmethyloxyphenyi]pi'op-2-en~1 -one
(Compound 6)

This compound was synthesized from 1-[2-methoxyphenyl]-3-[3,5-dimethyl-4-tert-
butyloxycarbonyldimethylmethyloxyphenyljprop-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, d = 8.31Hz, 1H), 7.25 (d, J = 15.5Hz, 1H), 7.37 (d, J = 15.6Hz, 1H), 7.39
(s, 2H), 7.46 (d, J = 7.2Hz, 1H), 7.53 (m, 1H), 12.83 (s, 1H) '

MS (ES-MS): 367.1 (M-1) | |
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(Conpound 6) This conpound was synt hesized from
- 1-[ 2- met hoxyphenyl ] -3-[3, 5-di nethyl -4-tert-
but yl oxycar bonyl di net hyl met hggoxyphenyl ] pr op- 2- en- 1- on
e (Conpound 5.) 20 according to general nethod 3
descri bed herei nabove. Purification was by silica gel
chromat ogr aphy (di chl or onet hane/ nmet hanol 98: 2).
Yield : 70%1 HNVR DMSO 8 ppm: 1.38 (s, 6H), 2.19
(s, 6H), 3.93 (s, 3H), 7.05 (m 1 H, 7.20 (d, J =
8.31 Hz, 1 H, 7.25 (d, J = 15.5Hz, 1 H), 7.37 (d, J =
15.5Hz, 1H), 7.39 25 (s, 2H), 7.46 (d, J = 7.2Hz, 1
H, 7.53 (m 1 H, 12.93 (s, 1 H M5 (ES-M5): 367.1
(M1) 23 Exanple 3: Synthesis of la
- 144- et hyl t hi ophenyl | -3-f 3, 5-di net hyI -
car boxydi net hyl net hyl oxyphenyl | prop-2-en-1-one off 10
The met hod enabl ed the pr% in of said conpound

with an overal Gunidd a4 bﬁe?{rlt he

C%@ﬂ 4-Earboxytimet HIprbp-2-en-1-one

L1 = a=1T1 - £-C
(Conpound 7) This conpound was syntheS|zed from
‘4- met.hyl t hi oacet ophenone and 3,54 20 di get hyl -
hydr oxybenzal dehyde according t
descri bed I

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

Synthesis of the chemical precursor :

@]
X

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-
dimethyl-4-hydroxybenzaldehyde according to general method 1 described
hereinabove.

Purification was by silica gel chromatography (cyclohexane/ethy! 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 = 16.7Hz, 1H) 8.10 (d, J = 8.20Hz,

" 2H), 8.92 (s, 1H)
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her ei nabove. Purification was by silica gel

chr omat ogr aphy (cycl ohexane/ et hyl acetate 80: 20).
Yield : 86%1 HNW DVSO 8 ppm: 1.22 (s, 6H), 2.54
(s, 3H), 7.36 (d, J = 8.20Hz, 2H), 7.48 25 (s, 2H),
7.62 (d, J = 15.7Hz, 1 H, 7.74 (d, J = 15.7Hz, 1
H, 8.10 (d, J = 8.20Hz, 2H), 8.92 (s, 1 H 24

@ﬁr\ééi@@fﬂw@tfertt&ﬁvt@gtérbutyl ester :
1-T4-nethylthi ophenyl]-3-[3,5-dinmethyl-4 -tert-
onxycarbonyId|nethylnethyloxgph.nyI rop-2-en-1-on

but

e (Conpound 8) This conpoun ized from
1-[ 4- met hyl t hi ophgnyl ] - ! hyI
hydroxyphenyl]prop- -1 (Compound 7) and
tert-butyl bronoi soq

1-[4- et hyl t hi ophenyl] -3 [3 5-di met hyl - 4- hydr oxyphenyl
] prop-2-en-1-one was  ssolved in acetonitrile and 3

ol ar - qui val ont 44 SR abSRAF BTSRRI e,

t eryledgreboridinatiyitiethylsaphehilprop-2en8B6né (Cobpound 8) -

hours, then brought to roomtenperature. The salts
were el ininated by filtration. Three nol ar-equival ents

I i fe 4
o R B PR B fam, TR B BAHIAEREA 3,5 osamethyl-+-
hyvimypheaylﬂm'dp#menanmm&omﬁohmﬂrTS) andhient-utgligromdisobutyrate.

ratu re 15, el nat.ed
PO e S e buCt P GrpBhery upacisnnbone  was
dl%@imm acefmitdle HRY n?dlé'ﬂ—é!@@é]bﬁt@f)f oBtdssiith Warbonate and 3
onol sobutyrate were added. The m xture was stirred

melar-eqaivatants 2f Heritbuty rfomeisabuttyretavwase dheniadsedd Bjre mixture
o, SR o £ AR T oA A PSR Tho sans
wetBIiffh aicap filtratiyh Ul‘ﬂr%é&h@(afﬁidmmﬁva@@ﬁb aIf oldEshihh .carbonate and
3 molar-equivalents of tert-butyl bromoisobutyrate were added. The mixture was
reacted for another 12 hours, then brought to room temperature. The salts were
eliminated by filtration. Three molar-equivalents of potassium carbonate and 3
molar-equivalents of tert-butyl bromoisobutyrate were added. The mixture was
stired at 80°C for 12 hours and the salts were eliminated by filtration. The
solvents were eliminated by vacuum evaporation.

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

Acid hydrolysis of the tert-butyl ester :

1-[4-methyithiophenyl]
-3-[3,5-dimethyl-4-carboxydimethylmethyloxyphenyl]prop-2-en-1-one
{Compound 9)
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20 Yield : 74% Acid hydrolysis of the tert-butyl ester
: OH 1-[4- nmethylthiophenyl] 25 -3-[3,5-dinethyl-

car boxydi nmet hyl met hyl oxyphenygk] pr op- 2- en- 1- one
(Conpound 9) 25 This conpound was synt hesi zed from
1-[4- et hyl t hi ophenyl ] -3-[ 3, 5-di net hyl -

tert-butyl oxycarbonyl di net hyl net hyl oxyphenyl ] pr op- 2- en
-1-one (Conpound 8) .according to general nethod 3
descri bed hereinabove, 5 Purification was by Si

Thig| carmpitd yasa Spthesizes) Bpmmklﬂaﬂ@ﬁwmny&é’r@ 5-dimethyk-4-

torttlogy bty MM B Joron ehtt o) <@9"’1§9“"d 2

adcerdiddito généal tthdd 3 debbribét hedeifbbove. 83 (d, J =

15,5Hz, 1 H), 8,10 (d, J =_ 8.55Hz, , 12.97 (s, 1 ]
Pyrficaongvadmsyiica @@30@0@“#"99f@%ﬂdﬁlcgwiowﬁf%ﬁg@t%ﬂo' 98:2)
f hexyl oxyphenyl 15 -3-f3, 5-
Y'gid- éLV - 4- car boxydi et hyl net hyl oxyphenyl | pr op- 2-en-1 -

1HNMR DVISDE Ippiinod. 3 (sbbE, 2128 (x @i 2 5BIepBHBATdO (d, J =
8. SSPANS ikt s Thyy YA U, ' 551, 1+ 7ad (a, PLUBEHE 1h), 810
(d, J = 8.55Hz, 2H), 12.97 (s, 1H)

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

Example 4 :
Synthesis of 1-[4-hexyloxyphenyl]

-3 [3,5-dimethyl- 4-carboxvd|methvlmethvloxvphenvl]grog-z-en -1-one
o
OH
R N e O

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

Svynthesis of the chemical precursor :

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

This compound was sy'nthesized from 4-hexyloxyacetophenone and 3,5-dimethyl-

" 4-hydroxybenzaidehyde according to general method 1 described hereinabove.

The product crystallized at the end of the reaction and was dried. Yield : 63%
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1-[ 4- hexyl oxyphenyl ]

3-[3, 5-di net hyl - 4- hydr oxyphenyl ] pr op- 2- en- 1- one
(Conpound 10) 25 This conpoupd was synthesized from
4- hexyl oxyacet ophenone and 3, 5-di net hyl -

4- hydr oxybenzal dehyde according to general nethod 1
descri bed hereinabove. The product crystallized at

1H RMRTSMED Bhgphﬁaetssognamz WPQSWJK??m 5! 4.72 @ﬁ"/@@f 2.21 (s,
6H) nzos( m J2HB, 42H2 2185 7.46 ), Ve 8)143(12, 2H1)=7.48. («szlaﬂ) 7.57(d, J =

16 0 S A ol S s g

(d, J = 8.43Hz, 2H), 8.89 (s, 1 H 5 Synthesis of the
tert-butyl ester : 1-[4-hexyl oxyphenyl]

S £ t - but yl oxycar bonyl! di net hyl net hyl
oxyphenyl ] prop-2-en-1 one (Conpound 11) %p Thi s
conmpound was synt hesi zed from
1-[ 4- hexyl oxyphenyl ] - 3-[ 3, 5- di net
hydr oxyphenyl] prop-2- efiz 1 aYaqels
tert-butyl bronoi sobutyr agfcording to genera
nmet hod 2 descri bed hereina > Purification was by
silica gel chromatography (cytlohexane/ethyl acetate
95:5). 15 Yield : 75% Acid hydronS|s of the

tert-butyl ester: O—| 15 4L|@Mbﬁéw1]1enyl] 20-3-[3,5-d
i met hyl - 4- car boxyd i msthlmsthlox?/ phen
m

n3-f3,5= cbtm@thyl-tl-tett-butyloxyca onyldimethy ethyl%xyphenyi]prop—2 -en-1-

one (Compound 11)

This compound was synthesized from 1-[4-hexyloxyphenyl]-3-[3,5-dimethyl-4-
hydroxyphenyl]prop-2-en-1-one (Compound 10) and tert-butyl bromoisobutyrate
according to general method 2 described hereinabove.

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

Acid hydrolysis of the teri-butvi ester :

OH

1-[4-hexyloxyphenyi]

-3-[3,5-dimethyl-4-carboxydimethylmethyloxyphenyljprop-2-en-1-one
(Compound 12)

This compound was synthesized from 1-[4-hexyloxyphenyl]—3—[3,5—dimethyl—4-ter—
butyloxycarbonyldimethylmethyloxyphenyllprop-2-en-1-one (Compound 11) -
according to general method 3 described hereinabove. '
Purification was by recrystallization in methanol. Yield : 51%
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(Conpound 12) This conpound was synthesized from

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

‘but yl oxycar bonyl di met hyl met hglzoxyphenyl ] pr op- 2- en- 1-on

e( Compound 11) 25according to general nethod 3

descri bed herei nabove. Purification was by

recrystallization in nethanol. Yield : 51 %27 1 H NWR
1@&@@@&32) Hgs ;SbrﬁS 0(38( {t f—wfﬁaéﬁklzsr(-lw .30 Qm3QHgn1 .39kB,.6H), 1.44
(M612H), 4. T (e ZHJ 222 (6. gblbiz4.0814,,J 7.6080klz, 2H), 7.86 €d. 4+ 8.61Hz,

2@%5@@%@ 71%%,81_ Ig%(iﬁf?z, 1H); 763%&&@_ 1%%71@2, 843 (d, J =

Gé’fﬁz'\@i) 437.2 (M 1) Exanple 5: Synthesis of
-f 2-net hyl oxy-4- chl orophenyl| 10 3-f3, 5-di net hyl -
M§a(E§o%ﬁ:)| r‘ﬂ@t7 (Mebhy! oxyphenyl | prop-2-en_1-one | 0 C]—|
The met hod enabl ed the preparation of said conpound
with an overall yield of 22% 15 Synthesis of the
chem cal precursor: 1-[2-methyl oxy-4-chlorophenyl]

-3-[3, 5-di net hyl -4- hydro henyl prop-2-en-1-one
(Corrpound 13 20 Thi S co%ﬂ@ﬁé—séﬁynt heslllze(JII from

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

Synthesis of the chemical precursor :

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

This compound was synfhesized from 4-chloro-2-methoxyacetophenone and 3,5-

- dimethyl-4-hydroxybenzaldehyde according to general method 1 described

hereinabove.

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

1H NMR DMSO & ppm: 2.21 (s, 6H), 3.90 (s, 3H), 7.12 (m, 1H), 7.23 (d, J =
15.5Hz, 1H), 7.29 (d, J = 1.80Hz, 1H), 7.38 (d, J = 15.5 Hz, 1H), 7.41 (s, 2H), 7.48
(d, J = 7.98Hz, 1H) |
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di met hyl - 4- hydr oxybenzal dehyde according to genera

met hod 1 descri bed hereinabove. Purification was by
~silica gel chromatography (cggl ohexane/ethyl acetate

85:15). Yield : 72%25 1 H NWR DMSO 8 ppm:. 2.21 (s,

6H), 3.90 (s, 3.H), 7.12 (m 1H), 7..23 (d, J =

15.5Hz, 1H), 7.29 (d, J = 1.80Hz, 1H), 7.38 (d, J =

15.5 Hz, 1H), 7.41 (s, 2H), 7.48 (d, J = 7.98Hz, 1

FD 28 SyntheS|s of the tent-butyl ester

Synthesigwf the terdsbutvbester bphenyl |

- 3- [ 3, 5- dlnethyl 4-tert-

butyloxycarbonyldlnethylnethylox¥phe yl ] prop- 2- en-1-on

e (Conpound 14) This conpound Wds syn i zed from

1-[ 2- met hyl oxy- 4-gll

di net hyi - 4- hydr oxyd

hyl|fret onxyphenyI]prop 2-en-1-
one (Conpound 13) and=1Q_tert-butyl bronoi sobutyrate
according to general netihod 2 described herei nabove.
Purification was by silica gel chronatography

(cycl ohexane/ et hyI1.g;‘.m@hﬁoﬁp.4QOpMe I]JI 43% Acid
drolysis of the tert-butyl ester

33 5ot drtpriburipsycpheyidmethmetidoyphanyllprop-2-en-1-one

et hyI 4- car boxyd i net hy @@h yphenyl] pro p-2-en-
1. -one (Conpound 15) Zt) p}sshfg%np‘({(}und was synt hesi zed

from 1-[2-nethoxy-4-chlorophenyl]-3-[3,5-
This compound was synthesized from 1-[2-methyloxy-4-chlorophenyl]-3-[3,5-
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 (cyclohexane/ethyl acetate 90:10).
Yield : 43%.

Acid hydrolysis of the tert-butyl ester :

OH

1 —[2—methyloxy-4-chlorophehyl]
-3-[3,5-dimethyl-4-carboxydimethylmethyloxyphenyi]prop-2-en-1-one {Compound
15)

This compound was synthesized from 1-[2-methoxy-4-chlorophenyl}-3-[3,5-
dimethyl-4-tert-butyloxycarbonyIdimethylmethyloxyphenyl]prop-2—en—1-one

~ {Compound 14) according to general method 3 described hereinabove.

Purification was by silica gel chromatography (dichloromethane/methanol 98:2).
Yield : 70% |
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di met hyl - 4-t ent - but yl oxycar bonyl di net hyl net hyl

oxyphenyl ] prop- 2-en-1-one (Conpound 14) according to

general nethod 3 described hexgei nabove. Purification

was by silica gel chromatography

(di chl or onet hane/ met hanol 98:2). Yield : 70%29 I H

NVR DMSO 5 ppm: 1.38 (s, 6H), 2.19 (s, 6H), 3.89 (s,
1l3HDlMR7D1\Il’S6(3|ZdSI ppne 1%89(§ 6H)‘211S7%s ,H6H), 13$9(5H)7313;3 g 42 (dd, J =
7. @a, <7 Z1nks, Ml 23 C 24 L 1le)7 29 (g % d; Pz 1H), 7.38 (d,

o RE0 b W) IR ST 4t 0l . Bearpl < ©
M@a(ﬂs;ms nmd1lzrwh1)oxhenyl]prop -2-en-1-one 0 OH The

met hod enabl ed the preparation of said conpound with
an overall y| eld of 10 21% Synthesis of the chem cal

( Conpou nd ch@oiﬁlmahmeMWIMmMm1me4

br onbacet ophenone and 3, 5-di net hyl - o

hydr oxybenzal dehyde accordi ng tjo genefjal nmethod 1
descri bed herei nabove. Purif g€ .‘23/%am by silica ge
xane/ e etate 90:10). 20
3 30 (s, 6H), 7.32
N

Yield : 37%1 H NMR
(s, 2H), 7.56-7.66 (F

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

~ Synthesis of the chemical precursor :

1-[4-bromophenyl}-3-[3,5-dimethyi-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%

1H NMR DMSO 8 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 :
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15.27Hz, 1 H), 7.90 (d, J = 8.70Hz, 2H), 9.82.(s, 1
H Synthesis of the tert-butyl ester : 30
1-[4-bronmophenyl ] - 3-[ 3, 5-di ngphyl -4-tert-

but yl oxycar bonyl di net hyl et hyl oxyphenyl ] pr op- 2- en- 1- on
e (Conpound 17) This conpound was synthesized from

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

hydr oxyphenyl ] pr op- 2-en-1 -one ( onpoun 16) and
tert-butyl bronoisobutyrate a ) ener a

nmet hod 2 descri bed herei nabove |cé% n was by
silica gel chromatofraphy ~'e~.ne/ethyl acetate
90:10). Yield : 75% ci dj hydrol ysis of the
tert-butyl ester : OH br omophenyl ]-3-[3, 5-d i
meth yl -4-ca rboxyd inethybnethyloxyphenyl]prop 2-en-
1-one (Conpound 18) was synt hesi zed

from 1-[4- broMﬁmPPh§D¥lk3ﬂ3<§i Wﬁ'teﬁwl “tarfer t -

N AR T PRI AR o osobind

descri bed herei nabove. Purification was by silica gel

- _..chromat ogr dichloro thane/ t.hanol
THg RAMpodado Was RYENEE 5 T - Bamaphepyf 3 3,5 dimethyt-4-

h Ifpre-4d-8n-125h 7c&ﬁé£id316 dret 8HIButyt Bid butyrat
vy phnyIn SP-25oy o (amegtind 1o) 4 BBy tibgpisobutirate
aceerding K gesereE@aiB)d 2 deseritled heminabove.

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

Acid hvdrolysis of the tert-butyi ester :

1- [4-brom0pheny|] -3-[3,5-dimethyl- 4—carb0xyd|methylmethyloxyphenyl]prop -2-en-
1-one (Compound 18)

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

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

1H NMR DMSO 6 ppm: 1.32 (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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25 31 CLAIMS 5 1- Method of preparation of

1, 3-di phenyl prop- 2-en-1-one derivatives substituted by
a carboxyal kyl oxy or carboxyd@ikyl thi o group

conprising the followng steps : (i) contacting at

| east one 1, 3-di phenyl prop-2-en-1-one derivative
substituted on one of the two phenyl groups by a
hydroxyl or thiol group with at |east one hal ogenated
conmpound represented by ge&‘i}_ﬂoﬁtﬂé ormula (I1) : O Y-R
O10 1 R in which Y représents a halogen atom R s
a Cl- C4 alkyl chain and R is an acid- labile
protective group of carboxylic acid; (ii) acid

t'\%drol sis of the ester obtajined in step éle) 15 2-

T-\MeHed clqreparnalign o) 1c3-ginhenylpsprmaen-dranadenvativaasubpiduted by

a EPRTIN BBl CaRcRY RV B orIlP SrBhing nRE RMEB stops

(ijaci dzontadtingeaigleasp onef 1,Bhdiphdnyiprops2-ghkibné yguerivative substituted
substifuyted at the carbon atom|inked to

h
o 9hgaXyinectvq, HE?M_rﬂf_gypg @rhlf%xﬁi Qfemiolzgr?)gpa\ﬁiém&g least one |
heodhatgd CoRDAEAT rBbrEsBAdd BeneraProtuifd iR ! OTe- 20

cording to elt one. o I'ms 1 or
characterized in that the O
Y—R%
7

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

2- Method according to claim 1, characterized in that the carboxylic acid protective
group of the compound represented by formuia (1) is selected from among acid-
labile groups of the C1 to C5 alkyl type substituted at the carbon atom linked to the
c_arbbxylic_ 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, characterized in that the
carboxylic acid protective group of the compound represented by formula (il) is

selected from among tert-butyl and isopropyl groups.

- 4- Method according to any one of claims 1, 2 or 3, characterized in that the R

group is a C1-C10 alkyl chain, optionally substituted by one or more hydrocarbon

- groups, saturated, linear or cyclic containing from 1 to 12 carbon atoms. -
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carboxylic acid protective group of the conpound
represented by fornmula (Il) is selected from anong
tert-butyl and isopropyl groG@s. .25 4- Method
according to any one of clainms 1, 2 or 3,
characterized. in that the R group is a Cl-Cl0 al kyl
chai n, optlonally substituted by one or nore

5+M§th%iaam lngrt@ufw ore plithe previausndaimerchayactedzed in that step

BB SR RERESE gl 45 o8 126 and more

prefaablqttmméedsorartdwazo“ﬂ,ep (i) is carried out at a
tenperature conprised between 25 and 120C and nore

preferably between 80 and 120C. 5 6- Method according
6- tlﬂeﬂ‘ﬂiﬂ é’&%r?tﬁ?ttfﬂear% Shie Ee}gﬁgﬁbl%'v@s Ghms réecﬁgﬁzé&n that step

présenc
(i)datalriest outin tivdephesdnae of adiatglysto any one of the
previous clains, characterized in that step (i) is
carried out in the presence of cesium or potassium

| 7-%&@%8&&0?&:1@ ) %IrMScSne &Pt pARINIRLIZHED éﬁila?ﬁctﬁﬁzéi‘% tlgzat step’

one of the prévious clains, characterize n t

(i)(is rairedraigdathaiptosencs of absiaoon patassiom carbonate as catalyst.
hal ogenat ed conpound represented by general fornula
(I'1) and if necessary of the catalyst. 15 9- Mthod

8-adediod axtordingy a#ieori of the ;Weewu@,ttﬂauﬁ{salcmractenzed in that step
characterized in that the 1, phenyl pr op- 2- en- 1- one

(der eﬂ%ﬂtedé)yswalt@@@uormgfo’éthwaal@gwat@d eainpoungt mpsesented by
geg%rﬁl?ohﬁlgﬂaﬁfgh@ :fq{egtgs&ér%/ df?hé) Bét% (}E‘?d by a

al sén ifon’in acl basi ¢ nmedi um of
a conmpound of the type acetophenone with a th| 0- or
or of a thi

ydr oxy- benzal dehyde derlvatlve
9*%%3%%@&18%@ 0B Of 18 PURVIQHS ﬁlaans,zeh%raﬁ{ﬁs@ﬁa igfthat the
1.3 BRIRENEROE2CUAN P Boritanc SLAAMLBRCRY 1 Fd[ ST BRF 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.

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

group with triflucroacetic acid.

11- Method according to any one of the previous claims, characterized in that the
amount of trifluoroacetic acid which is used in step (ii) is from 1 to 20 equivalents,

and preferably from 8 fo 12 equivalents.

12- Method according to any one of the previous claims, characterized in that step
(i) is carried out at a temperature of 0 to 100°C and more preferably 18 to. 25°C.
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hydrolysis step (ii) is carried out by contacting a

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

an al kyl oxycar bonyl al kyl oxy 38

al kyl oxycar bonyl al kyl'thio 25 group with

trifluoroacetic acid. 11- Method according to any one

of the previous clains, characterized in that the
13nMeathododicaording doraryoene of He premMoushclaisng) schdraaberizeepin that the

i), is froml to 20 e valents, .and preferably from
Pt SOPEtRRTedisapEESeBEd BY Ui tolowi Sehereh i TIA y
one of the previous clains, characterized in that step
(ii) is carried out at a tenperature of 0 to 100C. and
nore preferably 18 to. 25C. 33 13- Method according to
any one of the previous claims, charagterized in that
the product so prepared |s repr Ited by the
foll owing general fox L _,n Which ;. X1 represents a
hal ogen or a -Rl group gnjeup corFespondlng to the
following fornula : 1, _*XQ X2 represents a
hydr ogen atom or a th|0n|troJo group or an al kyl oxy
group or an al kyl carbonyl 0X3 group or an al kylthio
group or an alkylcarbonylthi@ group; X3 represents a
-R3 group or a group corresp ﬁding to the follow ng
infgHiclul @ © - 15 G3-R3; X4 represents a halogen or a
thionitroso group or a -R4 group or a group

~ . corresponding to the following fornula : -G4-R4; 20 X5

x| RRRESERLS: Rabian U YR Phrio™ P4 8rsl E5784RHAIG 19 rd Rllowing

OW n
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 alkylcarbonylthio group;

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

G3-R3;

X4 represents a halogen or a thionitroso group or a -R4 group or a group
corresponding to the following formula : -G4-R4;

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

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

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

atom;




R1, R3, R4, R5, which are the sanme or different,
represent a hydrogen atomor an al kyl group
substituted or not by a carbg4ylic acid function; 25
G, G, A4, &b, which are the sane or different,
represent an oxygen or sulfur atom 34 with one of
the groups X1, X3, X4 or X5 corresponding to the
withoone| af the- gtoupa XWhK8hXR orsX&rcardgpondinguto tenfaimilagG-R, in

wi%clg?{ goaxr}/ élllkg! 5}'8up conpalning a carboxylic acid function.



