
;e3eL(eL%bbc,d(Tde6HeTe  The present invention relates to a process for the
industrial synthesis of compounds of formula (I) H ~cs~ cs~ ~N C02R1 (I) H
O CH3 cs) NHRZ wherein Rl represents a hydrogen atom, a linear or branched
(C1-C6)alkyl group or a 5 benzyl group) and RZ represents a group that
protects the amino function, and to their application in the industrial
synthesis of perindopril of formula (II) H H H3C cs~ NH_ cs) and of its
pharmaceutically acceptable salts. (II) Perindopril, and also
pharmaceutically acceptable salts thereof, and more especially the 1o
tent-butylamine salt thereof, have valuable pharmacological properties.
Their principal property lies in the inhibition of the enzyme that converts
angiotensin I (or kininase II), which enables on the one hand prevention of
the conversion of the decapeptide angiotensin I to the octapeptide
angiotensin II (vasoconstrictor), and on the other hand prevention of the
degradation of bradykinin (vasodilator) to inactive peptide.        1 st
filing -2 5 to 15 Those two actions contribute to the beneficial effects of
perindopril in cardiovascular disorders, especially arterial hypertension
and cardiac insufficiency. Perindopril, its preparation and its therapeutic
use have been described in European Patent EP 0 049 658. Given the
pharmaceutical value of that compound, it is important to be able to obtain
it by an effective industrial synthesising process that can readily be
applied on an industrial scale, yielding perindopril in a good yield and,
especially, with an excellent degree of 



purity. Patent Specification EP 0 308 341 describes the industrial
synthesis of perindopril by catalytic hydrogenation of
(2S)-2,3-dihydroindole-2-carboxylic acid) followed by coupling of the
resulting (2S, 3aS, 7aS)-octahydroindole-2-carboxylic acid benzyl ester
with N-[(S)1-carboxybutyl]-(S)-alanine ethyl ester, and then deprotection
of the carboxylic group of the heterocycle by catalytic hydrogenation. That
process has the advantage of yielding perindopril in a good yield. However,
the purity of the perindopril obtained by that process is not satisfactory,
and necessitates a purification step in order to obtain perindopril of a
quality that would allow its use as a pharmaceutical active ingredient.
Indeed, under the conditions described in that patent specification the
perindopril obtained is contaminated by significant amounts of the
impurities of formulae (III) and (IV) H H C~ O a ~' O N ~-~~ CHa N O H _
~OH N H H300 O O_ 'N _,~~CHa N O (IV) 20 (III)   1 st filing -3 The
Applicant has now developed a new industrial synthesising process that,
without requiring laborious purification, yields perindopril of a purity
that is compatible with its use as a pharmaceutical active ingredient, and
that is, for example) totally free of the impurities of formulae (III) and
(IV). 5 Moreover, the process uses alanine as its source of chirality,
alanine being a natural and, accordingly, inexpensive starting material.
More specifically, the present invention relates to a process for the
industrial synthesis of the compound of formula (I) H cs> cs) cs~ N COZRI
(I) O CH3 cs) NHR2 10 wherein Rl represents a hydrogen atom, a linear or
branched (C1-C6)alkyl group or a benzyl group) and RZ represents a group
that protects the amino function, characterised in that the ester of
formula (V) cs> (V) H COzR~ wherein R~ is as defined for formula (I))   1
st filing 



-4 is reacted with the alanine compound of formula (VI) CH3 ~ (VI) R HN~CO
H 2 2 wherein R2 is as defined for formula (I), in an organic solvent, such
as, for example, tetrahydrofuran or ethyl acetate, 5 in the absence of
1-hydroxybenzotriazole or in the presence of an amount of less than 0.6 mol
of 1-hydroxybenzotriazole per mol of compound of formula (V) employed, in
the presence of an amount of from 1 to 1.2 mol of dicyclohexylcarbodiimide
per mol of compound of formula (V) employed, and in the presence of an
amount of from 1 to 1.2 mol of triethylamine per mol of compound of formula
(V) employed, 1o at a temperature of from 20 to 50C, to yield, after
isolation and then recrystallisation, the compound of formula (VII)  cs> N
C02R~ (VII) H3C cs) NHRZ wherein R~ and R2 are as defined hereinbefore,
which is hydrogenated in the presence of a catalyst) such as, for example)
Pd/C, Rh/C, 15 Pt/C, Ni/C or Pt02, under a hydrogen pressure of from 1 to
40 bars, at a temperature of from 30 to 70C, to yield the compound of
formula (I).   1 st filing -5 The compound of formula (I) so obtained is
then subjected, where appropriate, to a reaction for the deprotection of
the acid and amine functions, followed by a coupling reaction, either with
ethyl 2-oxo-pentanoate under conditions of reductive amination or with
ethyl (2R)-bromopentanoate, to yield optically pure perindopril, which is
converted, if 5 desired) to a pharmaceutically acceptable salt, such as the
tert-butylamine salt. The process is of particular interest for the
following reasons - The coupling in alkaline medium of the (2S, 3aS,
7aS)-octahydroindole-2-carboxylic acid benzyl ester of formula (VIII) H cs)
~s~ ~s~ (VIIn H IN-I COzBn 1o with the compound of formula (IX) has been
described in Patent Specification 



EP 0 308 341. CH3 IX CH3 ( ) Et0 C~NH~CO H 2 2 However, the perindopril
benzyl ester so obtained is contaminated by a number of by products. 15 In
particular, it contains significant amounts (5 to 15 %) of the impurities
of formulae (X) and (XI) resulting from the reaction of the coupling
product with dicyclohexylcarbodiimide, which impurities, after
debenzylation) yield the impurities of formulae (III) and (IV).   1 st
filing -6 5 to H ~OBn N H H3C~0 O N~N _,~~ CH3 N O (X) H ~OBn N H H300 O O_
'N -,~~CH3 N 0 (XI) - The Applicant has found that the coupling reaction of
the compound of formula (V) with the compound of formula (VI) yields a
compound of formula (VII) that is totally free of the impurities resulting
from the reaction of the coupling product with dicyclohexylcarbodiimide. -
The compound of formula (VII) so obtained yields perindopril of far better
purity, and that is in particular totally free of the impurities of
formulae (III) and (IV). - Moreover, the Applicant has found that it was
possible to obtain the intermediate compound of formula (VII) in a
crystalline form that was readily purifiable. Its conversion according to
the process of the invention thus yields the compound of formula (I) in
excellent purity. The Examples below illustrate the invention, but do not
limit it in any way. Example 1: Methyl (2S)-1-((2S~
2-f(tert-butyloxycarbonyl)-amino propionyl) ~3 dihydro-1H-indole
2-carboxylate 15 There are introduced into a reactor, with stirring) 2.13
kg of methyl (2S)-2,3-dihydroindole 2-carboxylate, 1 kg of triethylamine,
30 litres of tetrahydrofuran and then) after 10 minutes' stirring at room
temperature) 1.9 kg of N-[tert-butyloxycarbonyl]-(S)-alanine and 2 kg of
dicyclohexylcarbodiimide. The heterogeneous mixture is then stirred at room
temperature for 6 hours, and is subsequently cooled to 0C and filtered. 



1 st filing _g_ 1. Process for the industrial synthesis of the compound of
formula (I) H COZR~ (I) NHRZ wherein Rl represents a hydrogen atom, a
linear or branched (C~-C6)alkyl group or a 5 benzyl group) and RZ
represents a group that protects the amino function, characterised in that
the ester of formula (V) cs) (V) H COzRI wherein R~ is as defined for
formula (I)) is reacted with the alanine compound of formula (VI) CH3 ~
(VI) R HN_ (S) _CO H l0 2 2 wherein R2 is as defined for formula (I))     1
st filing -9 in an organic solvent, such as, for example, tetrahydrofuran
or ethyl acetate, in the absence of 1-hydroxybenzotriazole or in the
presence of an amount of less than 0.6 mol of 1-hydroxybenzotriazole per
mol of compound of formula (V) employed, in the presence of an amount of
from 1 to 1.2 mol of dicyclohexylcarbodiimide per mol of 5 compound of
formula (V) employed, and in the presence of an amount of from 1 to 1.2 mol
of triethylamine per mol of compound of formula (V) employed, at a
temperature of from 20 to 50C, to yield) after isolation and then
recrystallisation, the compound of formula (VII) cs~ ~C02R1 =O H3C (s) 



NHR2 10 wherein R~ and RZ are as defined hereinbefore, (VII) which is
hydrogenated in the presence of a catalyst, such as, for example) Pd/C,
Rh/C, Pt/C, Ni/C or Pt02, under a hydrogen pressure of from 1 to 40 bars,
at a temperature of from 30 to 70C, to yield the compound of formula (I).
15 2. Process for the synthesis of the compound of formula (I) according to
claim 1, characterised in that the catalyst employed in the hydrogenation
step is rhodium-on carbon. 3. Process for the synthesis of the compound of
formula (I) according to claim 1, characterised in that the catalyst
employed in the hydrogenation step is platinum 20 dioxide.      1 I t 1 st
filing -10 4. Process for the synthesis of the compound of formula (I)
according to any one of claims 1 to 3, characterised in that Rl represents
a methyl group. 5. Use of the compound of formula (I) obtained by the
synthesis process according to any one of claims 1 to 4 for the synthesis
of perindopril or pharmaceutically acceptable salts thereof. 5 6. Use of
the compound of formula (I) obtained by the synthesis process according to
any one of claims 1 to 4 for the synthesis of perindopril that is free of
the impurities of formulae (III) and (IV). H _ ~OH N _H~ H300 O N N~_~~CH3
N O (III) H ~OH N _H~ H3CY `O O O_ 'N -~~~CH3 N 
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