Descr i ptlon The present invention relates to the obtaining of a 2- phenyl
pr opi onic acid by a new process. A nore particul ar subject of the invention
is the 5 obtaining of 2-phenyl propionic acid the phenyl nucleus of which
is subgtituted by an anmino acid. A specific subject of the inventionis a
new process for the synthesis of 2(R-am nophenyl) propionic acids and, in
particular, of 2-(4-nmethallylam nophenyl?) propionic acid. In 10 fact, t he
literature, such as for exanple the US Patent 3,957,850 has shown the
dififficulty of carrying out the alkylation of the am ne function
carried bypesriGiptieny! - propionic acids. Now, it has turned out that
the selective n%no al kyl ation of these 2-(4-am no hen | ) .pr.opionic acids
is 15 inportantTng nRxeFents invenkien (xeplatesy tior thene tlaﬁ@rlé’gsé’ i%h t9n'e
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.signifi cantwﬂlqg.lseé 'shﬁslﬁﬁﬂt?édi By a&eanfli'hrf@'a t{ages of. the synthesis. This

is why find |n% new synthesis i'ch produces only a linited
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alkylation of the amine- function carried by .such.  phenyl- .
propionic a01ds. Now, it has turned out that the selective
mono—alkylation“of*these 2~(4—aminophenyl) propionic acids is
15 'important--inSofar3aswit-leads to a significant - increase in
| the'pharmacological activity and/or a reduction in the degree
of toxicity... | | '
On the other hand, the NN-disubstituted derivatives are,
'in_'general, significantly less active and' may, therefore,
20 . constitute an additional load the elimination of which is .
often difficult and leads to 51gn1f1cant 1osses in the vyield
1n the final stages of the synthesis.
; ' ThlS is why finding a new syntheSis ‘method which
N produces only a limited formation of dialkylated derivatives
.25 w1th nitrogen"or whlch permits their separation in much .
~easier cgnditions has proved important.
This problem was able to be resolved according to the
invention by a process which consists of subjecting a 2(4-
aminophenyl) propionic derivative of formula II:
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~ in which R1 is an alkyl radical having 1 to 6 carbon atoms or

.30

hydrogen
in solution in an inert organic water—-immiscible and non-



-2- pol ar saolvent, to the action of an ‘alkylation agent in

het er ogeneous phase, in the presence of a phase transfer catalyst and a
basi c agent in aqueous nedium in order to obtain a 2-(4-R am nophenyl)
propionic acid of general 5 formula I: [err] 10 in which Ris a | ower

al kyl radical, optionally substituted by a hydroxyl, a |ower al kenyl
radical having 2 to . 6 carbon atons,—a2l-ewer al kynyl radical having 2 to
4 carbon atons, a |lower aral kyl radical. 15 ~..I'n a preferred nanner,
the Rradical is a nethallyl. It can also be an alkenyl radical such as
al Tyl, —an o & Kydo T Pdh €2l tSUHhESaLEI8N | of @ ST UL S KVdgditdi Cal
such as bé%a- ydroxyethyl . The phase transfer catal'yst is a quaternary
anmoni um 2drekefegergous’ RRERhontRinthePresencs Bf e @i PhaRR h tEaRRLeT of
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trimethyd fdmwwgla Bmmoni um chloride, 25 tetrabutyl ammonium bromn de
and benzyl tributyl amoniumchloride. The quantity of catalyst used is

~about 10 g per nole of 2-(4-am no) Cpropionic acid or its alkyl

ester wused. The concentratggp _of am parhepydy propionic acid or of
30 the ester of this acid is about Dl e per 400 m of water)y *

i mm sci bl e organi c solvent. The comcéntration . of alkylation agent

which . is preferably a nethallyl halide,:such as nmethallyl chloride or
~methally® bromde, is 1 to 1.4 nole per nole of -2-(4-

. in 'which R is a lower alkyl radical, optionally  substituted

by a_hYdroxyl, a.lower.alkenyl'radiCal having 2 to 6 . carbon.
atoms, a lower alkyny1 radical having 2 to 4 carbon atoms, ra
© lower aralkylfiédicalgz-- ' ' I . .

15 - '_In'a-préferfed-manner} the R radi031 is.afmethallyl. It
cén!'also be ah alkenyl radical such as allyl, an aralkyl
radical such as benzyl, a substitutéd_alkjl radiéal such as
bétaéhydroxyethyii . _ B o

'_ '.The bhasé"ffansfef catalyst is a 'quaterhary, ammonium

20  salt or a ~phosphdnium salt, soluble _in .both. types of
solvents. Methyltrioctyl ammonium chloride is preferably
'useda marketed under the name_ALIQUAT'336,‘as well as other
ammonium- 6r phosphonium salts, such as methyl triphenyl

A\ ' phésphonium bromide, - trimethyl phenyl " ammonium chloride,

25 tetrabutyluiammoniﬁm _bromide and benzyl tributyl ammonium

‘chloride. ' R R .

© ‘The quantity?df‘cafalyst used is about 10 g per mole of
2-(4-aminophenyl) propionic acid or its alkyl ester used.
The concentrafioh'of 2—(4—amihophenyl) propionic acid or of
. - 30 the ester of this acid is about one mole per 400 ml of water-

' .. immiscible orgaﬁic.solvent..' o o '

| :’The "cbncentratibh-:.of 'élkylation agent "which is

Preférably a methallyl halide, : such as methallyl chloride or

methallyl bromide, is 1 to 1.4 mole per mole of 2—(4-

35 aminophenyl)l propionic. acid or of the alkyl ester of this
_acid. 1.1 to 1.4 mole of methallylation agent is preferably
‘used ' per mole of-2—(4—amiho§henyl) propionic acid or of one

- of its alkyl ésters.



35 anrnophenyl) pr opi oni ¢ acrd or of the al kyl ester of this acid. 1.1 to
1.4 nol e. of nethallylatron agent is preferably used per nole of
2- (4-am nophenyl) propionic acid or of one of its al kyl esters. - 3 -
The 2-(4-nethal | yl ami nophenyl) propionic acid formed in this reaction
remains in the organic phase because the quantity of basic agent is
al most that of the stoichionetry and thi3 explains why the product
recovered is directly 2-(4- 5 nmethallyl ami nophenyl:). propionic acid itself
one of its salts. Under these conditions, there is no
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propionic acid, dissolved in water at a concentratlon of the
-order of 10%.

15 - The reaction is carried out at a temperature below that
of the boiling p01nt of the organic solvent and, preferably,
between 80 . and 859. It is preferable to operate wunder an
inert atmosbhere, 'such as for example by bubbling through
nitrogen. _ '

20 The duration of the reaction is at least two hours No
advantage is gained and a better yield is not obtained when
the reaction is continued for longer than 4 hours '

After the reaction, the supernatant organic phase is

"separated off and washed with water. The organic phase _is

25 . extracted w1th about 1N soda. It is then acidified topH 1

" with 1N hydrochloric acid. The by—products (in particular

dialkylated derivatives) are insoluble in this solution and
are eliminated by extraction with an organic solvent.

This acid solution is treated with activated charcoal,

30 filtered and brought to pH 3 by the addition of soda or an
alkali metal salt of a weak acid. SR _

_ ~ The 2—(4¥alkylaminophenyl) propionic ‘acid .which
._crystallizes. is separated out by filtration. It is washed
with water and dried.

35 It was noted with interest that when an alkyl ester of
2—(4—aminophenyl) propionic acid is used at the start, the
alkylation reaction carried out under these conditions is
dccompanied by the saponification of the ester function so



are elimnated by extraction with an organic solvent. This acid solution
is treated with activated charcoal, 30 filtered and brought to pH 3 by
the addition of soda or an alkali netal salt of a weak acid. The

2- (4-alikyl am nophenyl ) pr opi oni c aci d which crystallizes is
separat'ed out by filtration. It is washed with water and dried. 35

It was noted with interest that when _ary al kyl ester of 2-(4-am nophenyl)
propionic acid is used at the start, the al kylation reaction carried out
under these conditions is acconpani ed by the sapohification of the ester
fuMttion so t . th rodugct | I s directl
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subj ect i ng,pulsi d£thivsrts Or not the am no derivative to the actlon of a
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methallyl halide.- This stage consists of subjecting, -
beforehand or not, the amino derivative to the action of a
methallylation: agent'and it had proved up to now - impossible
15 to avoid the simultanéous formation of a mono methallylamino
derivative and of a dimethallyl amino derivative. It was
noted, in partlcular, that a labile partial blocklng of the
“amine function which could have avoided this 'seconda:y
reaction was quickly inoperative because it was difficult to

20 eliminate subsequently. Therefore, the different synthesis
methods lead inescapablylto the formation of this by-product,
with. no therapeutic use, and the elimination of which

\/, required an additional stage and a-significant reduction in
the overall yield of the synthesis. '
25 The follow1ng examples illustrate the 1nvent10n.
Example 1
Place:
-~ 165 g (1 mole) of 2-(4-aminophenyl) propionic acid
- 30 — 400 cm3 of toluene

—~ 100 g. of methallyl chloride (1.1 mole) -
-'10 g of Aliquat 336 '
- 250 cm3 of water
— 92.5 cm3 of 32% soda lye (1 mole)
35 in a reaction vessel provided with good agitation, a
condenser, a thermometer and a nitrogen supplyf
Heat the mixture for 3 hours at 85°.
Decant, wash 'the toluene'solution twice with water.



met hods | ead inescapably to the formation of this by-product, with no

t her.apeuti c use, and the elimnation of which required an additional stage
and a significant reduction in the overall y|eId of the synthesis. 25

The foh&omnng exanples illustrate the invention. Exanple 1 Place: - 165 ¢
(1 nol e) of 2-(4-am nophenyl) propionic acid 30 - 400 cnB of toluene
- 100 g of methallyl chloride (1.1 nole)g10 g of Aliquat 336 - 250 [err] of
water - 92.5 [err][ of 32%soda |lye (1 nble) 35 in._ a reaction vessel
provided with good agitation, a condenser, a thernoneter and a
nlﬁrbgen supply. Heat .the mxture for 3 hours at 850, ;Ecan%, wash %g
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10 Example 2

et ' In an identical manner to that of Example 1, 135 g of 2-
(4-methallylaminophenyl) propionic acid is obtained starting
with 179 g of methyl 2—- (4—am1nophenyl) propionate, wusing
Aliquat 336. - i o

15 _
Examples 3 to 7
In an identical manner to that of Example 1, 2—-(4-
methallylamlnophenyl) proplonlc acid is obtained starting
with 2-(4-aminophenyl) propionic acid using the following
20 phase transfer catalysts: '
.\;,' Example Catalyst used Yield
25 | | |
3 TEBA 57%
4 Methyl triphenyl phosphonlum bromide 58%
5 Phenyl trimethyl ammonium chloride 57.5%
_ 6 Tetrabutyl ammonium bromide 58.5%
30 7 Benzyl tributyl ammonium chloride 62%




Bxanples 3 to 7 In an identical nmanner to that of Exanple 1, 2-(4-

met hal | yl.am nophenyl) propionic acid is obtained starting with
2- (4-am nophenyl) propionic acid using the follow ng 20 q%ﬂ

catal ysts: Exanple Cat al yst used m’ m’uimmmmm
3 " TEBA 57% 4 "Methyt
tri phenyl phosphoni um brom de 58%¢p _ Phenyl trinmethyl anmoni um
chloride 57.5% 6 . Tetrabutyl amonium brom de

58.5% 30 7 . Benzyl tributyl ammonium chloride . 62% -

6 ”‘Clalns 1 A process for obtaining 2-phenyl propionic aci ds

substltuteéﬂ- Sh am no radical, characterized in that a 2-
(4-am nophenyl ) pﬁopprmmesderfomu|oh¢aﬁningrn2iphdnyI3[Rﬂqqionic acids

(V1) 10 1n AAedd by nyé.?m&'f%&af' halcddt b LA oh HRA® 27 2

hydrogen in so ron |n I ner ani c er-1mm sci bl e and non- pol ar
sol vent, |s(%cmpmmlmemblih@r@m¢wﬁewaﬁm af Fermilageht  in
heterogqpeous phase, in the presence a phase transfer catalyst and a
basi c agent in.aqueous nedlun1|n order to obtain a 2-(4-R am nophenyl)

propi onic acid of general orr
[err] 25 in which Ris tﬁdtﬁﬁh optionally substI¥uted by a
hydroxyl, a | ower al keny rao a | ower aIkynyI rad|cal or a | ower

aral kyl radical.

10
'\u’; " in which Ry is an alkyl radical having 1'tq 6 carbon atoms or
- hydrogen |
in solution in'an inert organic, water—immiscible and non-
polar solvéht; is'subjected to the action of an alkylation
15 agent in heterogeneous phase, in the presencé of fa phase
transfér catélyst and a basic agent in aqueous medium in
q;der to obtain a 2—(4—R aminophenyl) propionic acid of
general formula.I: o | '

20 | | S CH?
I

25 in which R is a lower alkyl radical optionally substituted by
a hydroxyl, a lower alkenyl radical, a lower alkynyl radical
or a lower aralkyl radical. o
2) A process according to claim 1 in which the R radical is
the methallyl radical.

30 3) A process according to claim 1 in which the water-

' - immiscible organic solvent is a_liquid'aromatic hydrocarbon.
4) . A process 'acdording to claim 1 in which the phase "
transfer catalyst is a Quaternary ammonium salt soluble in
both the hydrophobic solvents and in water.

35 5) A process according to claim 1 in which the phase
transfer catalyst is a triphenylalkyl phosphonium salt.

' 6) A process _accordiné.to claim 4 in which the phase

transfer cata1YSt is methyltrioctyl ammonium bromide.



2)- A process according to claim1 in which the Rradical is t he rrethall
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processy according to claiml in which the phase transfer cat &l yst s "a
guat ernary ammoni um salt soluble in both the hydrophobic solvents and in
water. 35 b5) A process according-tpclaiml in which the phase
transf er catalyst is a triphenylalkyl phosphoniumsalt. 6) A process
ciﬁdl ng toclaim4 in which the phase transfer catalyst is
y
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to 7 in whi 0?1 e concentration, of é{;l" am nophenyl’) propionic derivative

is about 1 ?fb’r‘éo@}é?nﬂ bd Rropionitenci sci bl e organi ¢ solvent. 9) A
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in which albmz’cohcmuleapenn400 mikt Ofil vatern+iomismible aorganic omo].l_vent-o

1.4 mole pegymol g gfoRak4- FBLBLRNAGYES MORPUELaff H to 8 in which the
concentration of alkylation agent is comprised between 1 and

, 10 1.4 mole per mole of 2—(4—am1nopheny1) propionic acid.

\/ o 10) A process accordlng to claim - 9 in which the

o concentration of methallylatlon_ agent varies from 1.1 to 1.4

" mole per mole of 2—(4—amiriophenyl) propionic acid.
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