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-1 NEW PROCESS FOR THE SYNTHESI S OF PERI NDOPRI L AND
PHARMACEUTI CALLY ACCEPTABLE SALTS THERECF The present
invention relates to a process for the synthesis of
perindopril of formula (1) H COREt and

phar maceutical ly acceptabl elsalts thereof. 5
Perindopril and its pharnmaceutically acceptable salts,

and MNEWERROUESS FOR THES VNTHESISAOF PFERENDOPRAV.E
valuablelgharWHCM1%% cal roperties. Their §r|n0| a

pr opEXPWPHARMACEHTIGAL LN AGGERTA BRSNS T OFi ng

enzynme (or kininase I1), which allows, on the one

hand, prevention of the conversion of the decapeptide
The aRGE@tieNSLOn kélgtet ea protep et thel eymingisaifersindopril of formula (I) :

vasoconstrictor) and, on the 10 other hand, prevention

of the degradation é} bradyki nin (a vasodilator) to an

i nactive peptide hose two actions contribute to the

beneficial effe 'perindopril i n cardiovascul ar
di seases, nore es | Ly 'é\ terial hypertension and
heart failure. Perindopril, P4 prepar at(hon and its use

in therapeutics have begr=Q@escr@led in European 15
patent specificatiHyo=5P 0 049 §58. In view of the
phar maceuti cal val ue ® [ onpound, it has been
inportant to be able to
synthesi s process, readi|®\transposable to an
industrial scale, that |edd&Eto perindopril in a good
yield and, especially, wth excellent purity. Patent
specification EP 0 308 341 describes the industria

ond PRSI Sl o BEDIRGAR HBEE. 27 car boxyl ¢ aci o benzy!

ester with NN[(S)-I carboxybutyl]-(S)-al ani ne et hyl
ester in the presence of dicycl ohexyl carbodiim de,

Peripdaribuiid BY Bepracedicalbh asreriaile caliboRYd i BOKr GERFCBLY ¢ Hie tort-
butylfh%iﬁé Qay thbe PHuS ﬁiléﬁrfag’ological properties.

Their principal property is that of inhibiting angiotensin I converting enzyme (or

kininase II), which allows, on the one hand, prevention of the conversion of the
decapeptide angiotensin I to the octapeptide angiotensin II (a vasoconstrictor) and, on the
other hand, prevention of the degradation of bradykinin (a vasodilator) to an inactive
peptide.

Those two actions contribute to the beneficial effects of perindopril in cardiovascular

diseases, more especially in arterial hypertension and heart failure.

Perindopril, its preparation and its use in therapeutics have been described in European

patent specification EP 0 049 658.

In view of the pharmaceutical value of this compound, it has been important to be able to
obtain it by an effective synthesis process, readily transposable to an industrial scale, that
leads to perindopril in a good yield and, especially, with excellent purity.

Patent specification EP 0 308 341 describes the industrial synthesis of perindopril by the
coupling of (28§,3aS8,7aS)-octahydroindole-2-carboxylic acid benzyl ester with N-[(S)-1-
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hydr ogenati on. That process has di sadvant ages rel ated
" to use of the dicycl ohexyl carbodiimde. 5 The Applicant
has devel oped a process for the synthesis of
perindopril that uses other coupling agents. More
specifically, the present in%ention relates to a
process for the synthesis of perindopril, which
carly; afeafcaGhig | | bgipz iimi
; ﬁ‘;ﬁ?’g @Sﬁ ehate (rfyil b)é@% |_1IH H’;’H& O&e@@rﬁ:e e bhc §B§{yrl1&§bodum1de
follgyed t b repegtection hetheseasboxylicf gronpl of (tlild dﬁetayoc:}(dd By catalytic
neral acid or organic acid is reacted with
hyd egglgorrd;]ound of formula (I11) : EtQ2C)NHCO2H in the
Thap perestens disadvarapel kdlged8Libe of @leahid g&%ﬁekﬂﬂh&ﬁ@nmlde.
foll owi ng reagents and pairs of reagents :
(1, 3- dinethylaninopropyl)-S-ethyI carbodi i m de

Theh ggﬁ%ﬁh@tﬁa q]]%velo ed ap efs §oretg1ﬁ ant(l:lgsrl%o dlpermc(ljoé)nl that uses other

unmbngmgiﬁxwlde / 1- hydroxybenzotrlazole,

(1, 3-di net hyl am nopropyl ) - 3-et hyl - car bodi i m de

hydrochloride / 1-hydroxy-7-azabenzo- triazole, 20
MOfe]Sg?%lgﬁl ori ﬁ}%e‘ﬂﬁ Hfg‘@)gt%/r% rggaéel%at? )n{‘ilpg%’%s%mﬁe%gﬁems of perindopril,
wh1(:11 p®cdisie chgrh@tmlaedpn tpy the-t@ngtl lytkr affohmoah i(Fi)de (1Ib) :

hydr ochl ori | 3- hydroxy- 3, 4-di hydr o-

4- oxo-1, 2 3 enzotr|a2|ne

hydr oxypht hal i m
et
(fazol e,

(ITa) (1Ib)

1- hydroxy 7Ha4§ben

or an addition salt of the ester of formula (ITa) or (IIb) with a mineral acid or organic acid

is reacted
with the compound of formula (III) :

CH,

CH (IIT)

3

Bt0,C” & NH 9™CO,H

in the presence of a coupling agent selected from the following reagents and pairs of
reagents :

(1,3-dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride,
(1,3-dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride / 1-hydroxybenzotriazole,
(1,3-dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride / 1-hydroxy-7-azabenzo-
triazole,

(1,3-dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride / N-hydroxysuccinimide,
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5 di cycl ohexyl carbodii mde / N hydroxysucci ni m de,
di cycl ohexyl car bodi i m de/
3- hydr oxy- 3, 4-di hydr o- 4- oxo-1, 2, 3- benzotri azi ne,
di cycl ohexyl carbodiim de / N hydroxyphthal i m de,
O (benzotriazol -1-yl)-1,1, 3-8-tetranethyl uroni um
hexafluorophosphate
(1, ﬂl&%t@leﬂﬂﬁﬁﬁ %@Z&hyllca\ftb&dnﬂmée By ok BIbFiadret Iyl Ao @3 Wllihydro-
hexaf | uor ophosphat e
4-0xy-{ Behbawezpiriagee. 1-yl ) -1, 1, 3, 3-t et ranet hyl ur oni um

(- GHEB AR p BB hcelohords b dpraliaimice,
dicyvioherylcirbadimildey |1-10ptyosty-7-afbeiBithadorsyi No) phosphoni um

. hexaf | uor ophosphat e
dic %ﬁéﬂﬁ@?? igpie/ N‘W‘}TDZEYSPC‘EHIEDIB%SH et ramet hyl ene) ur oni u

iy PR BSAANRT BB oy a-giydpe-droxgrt 2 b bepeauiarine, 1
dicyridhexgtirbodiaphies phaydroxfhthalimide,

hl oro-tripyrrolidi nop sphonl um hexaf | uor ophosphat e,
O-(bqhpgirigzal- lx% 3L, éﬁst(ﬂtr%m? tHRFORIR heyal Do FRpRP ERDA S m
O-(N8xAehiRA ORNISANANSs 3.

e Db SR raniay hoxalluorgphosphate,
O- (]bfelzatffllamiflepl)dsbh,éttef,ramethyluromum tetrafluoroborate,

ben@tfl%zé’?ﬁ)éa %X&Bé f?ﬁ‘t@g -1 g q’@ﬁ@ﬂ&ﬁ]oslriﬁiel 263 tetram
benﬁitﬁ&z‘ollul ?ﬂld;tmth@(‘dhﬁéthmfr@ﬂgﬂ%ﬁhom%g hexaﬂuorophos%hate

hydr o- 4- oxo- 1 benzotri azin-3-yl) 3, 3-t
O- (@ﬂﬁ@mﬁyﬂ }alr)dnh Ubis(etreakethybaneioortm, hexafluorophosphate,

I r zotria 1,3, 3-
Ol 4 Bt R P RORGP bR pitotophodpnite.

chloloJﬁypier&lHﬁ)@K phbaitie] Bexafluorophosphate,
-dllrédro 4- oxo-1, 2, 3- enlz)otrlazm 3-yl)-1,1, 3, 3-

Chlqr%t rla%%ﬂﬁﬂe reaihylaneBomeamidiniure hersslugraphpsphate,
chlo% ?gt Ehes t? Eﬁé %H@E%e)iorﬁla?l%e nz olferxflglzlcl)rr? P %0539 Mte’l 1, 3,

N- efhok}aiarlmmyt-meltmm Hdtihydedquifoliner oborate / col |idi ne,

O-[ ethé%yc%zaggﬂl h )?_gy%nélngthy@p?%ph%l Jebktrapethyluronium tetrafluoroborate,

I r -y
O-CH B0 B fenzotriazin Syl 113 b-ptsgmetilyronium | o

tetraflypyobetatgf | uor oborate /

O-(3,4-dihydro-4-oxo-1,2,3-benzotriazin-3-yl)-1,1,3,3-tetramethyluronium
tetrafluoroborate / 1-hydroxybenzotriazole,
O-(3,4-dihydro-4-oxo0-1,2,3-benzotriazin-3-yl)-1,1,3,3-tetramethyluronium
tetrafluoroborate / N-methylmorpholine,
0-(3,4-dihydro-4-ox0-1,2,3-benzotriazin-3-yl)-1,1,3,3-tetramethyluronium
tetrafluoroborate / collidine,
0-(1,2-dihydro-2-oxo0-1-pyridyl)-1,1,3,3-tetramethyluronium tetrafluoroborate,
O-(1,2-dihydro-2-oxo-1-pyridyl)-1,1,3,3 -tetramethyluronium tetrafluoroborate /
1-hydroxybenzotriazole,

O-(1,2-dihydro-2-oxo-1-pyridyl)-1,1,3,3-bis(tetramethylene)uronium hexafluorophosphate,
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O (1, 2-di hydro-2-oxo-1-pyridyl)-1,1, 3, 3-bis(tetranethyl
ene) ur oni um hexaf | uor ophosphat e,
0- (1, 2-di hydro-2-oxo-f-pyridyl)-1,1, 3, 3-bi s(tetranethyl
ene)uronii-i mhexafl uoro- phésphate /
1- bydr oxy-benzotri azol e,

O-(0;2(dih fdt6 -5k dil Gytidty3-112, B3 Jid Rih AR AL HESRH Rexafluoro-
tetrafl uoroborate,

Ph%mkﬁﬁéhbydﬁmﬁﬂﬁybxmaﬂﬂ 3, 3-bi s(tetranet hyl ene) ur oni um

O- (B]e fsunlé(ér |B|b1|oE gque?axfefixy@rqgﬂwgftfa&urog}mm@l cnc) ur oni um

O- (N@iLfcaihirﬂﬁlWQbQ [ ,@t3eb1/5(tétralﬁiéﬂf}@éﬁéjurbﬁlﬁlﬁp&frh@@di’b@)rate
(5- nor bonrene- 2, 3-di car boxi m do) -1, 1, 3, 3-tetranet hyl ur

O- @rﬁ%‘r%ﬂtwaﬂ bér3olmé@%tta@ethm@waﬂ@m@ﬁh@mr@bqﬁhydrhydeoxy-

Xy-5-nor boni ene- 2, 3-di carboxylic acid imde, 10
tmngﬁgxﬁiﬁydroxy- 1, 2-di hydr o- 2- oxo- pyridine, optionally
O- (Bmotumnqmreasmmrhm‘xnmdbma 3,3 getpanedtitludhival teGafl@drybdrate,
Pj%;lroge t|on in the presence of palladium perlndopr|

propgnepiesp aphydridghi ch is converted, if desired, into a

uch as the
}’?’gﬁ){s{%ﬁ%gﬁéﬁé&s Z@S%Q@&ﬁdgn Hweécon'pound of formula
and(N-lhadroxs-luzs-drhydm -Zpaotpyndinept eri al , the catal ytic

hydrogenation is preferably carried out under a
hydr ogen pressure of |ess than 10 bars. Wen the

optieRABOMNHe PfeséREeWehPadd | D) i1s used as starting material,
the ‘catalytic hydrogénation is preferably carried out

to yinlflerafter headalpie rhydragssatiom of the questfcd of 3glkdus, féredopril of
exlgz%l Vev}lll.1 'i§ Icgr%eelrt%glv 1|f IdlesL{rSe:tdr Slttoe a p ane{cgl\l/tlecghy accepta%le salt such as

1heﬁﬁm%yykgﬁh§§§17a8)-l-[(28) 2-[(]1S)-]-(ethoxycarbonyt)-b
ut yl ani i no
prop|0|zyIJ-octaIiydro I Hitidol e-2-carbo.xylate : 200

( S).+0 r-eiLNndol e- car ic_acid

Whgne gtigg:/ | go%n? %%p é)rf aPo t(ﬁ%) %ulllslgﬁ sgarf( %% IH?IC]&?I the catalytic

hydtdgerdtionl ia merfé}rabllyd:ahwldl duk enddr a@ﬂyhbdgeﬁlfé%ﬁir@ of¥e€s than 10 bars.
introduced into a stirred

When the compound of formula (IIb) is used as starting material, the catalytic

hydrogenation is preferably carried out under a hydrogen pressure of from 10 to 35 bars.
The example hereinbelow illustrates the invention.

Example 1 : Benzyl (28,3aS,7aS)-1-{(2S)-2-[(1S)-1-(ethoxycarbonyl)-butylamino]-
propionyl}-octahydro-1H-indole-2-carboxylate :

200 g of (25,3aS,7aS)-octahydroindole-2-carboxylic acid benzyl ester para-toluene-
sulphonate, 65 ml of triethylamine and 1 litre of ethyl acetate are introduced into a stirred
reactor, followed, after stirring for 10 minutes at ambient temperature, by 100 g of N-[(S)-
ethoxycarbonyl-1-butyl]-(S)-alanine and 175 g of O-(benzotriazol-1-yl)-1,1,3,3-bis(tetra-
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reactor, followed, after stirring for 10 m nutes at
anbi ent tenperature, by 100 g of N-[(S) 25

et hoxycar bonyl -1 -butyl]-(S)-al anine and 175 g of

0- (benzotriazol -1-yl)-1,1,3,3-bis(tetra

met hyl ene) ur oni um hexaf | uor ephosphat e. The

het erogeneous m xture is then heated at 30C for 3

metAPRuMiing thekhfludrbMsyakd. ﬁﬁhdha%mtglal%ug QRixafeti9 tAéa ﬁé‘eﬁ!ed at

filtered. The filtrate is then washed and subsequently

30°evepbheire dvhalét sy wsll pod isith¢rdcaotrsl tepe ené dilteysdoduct . 5
The P5RABLE Barigrashed ad subscansngly qvapgialed dg slrues i vield theyegected

proddcnoJ- propi onyl J- octal zydro-1| H-indol e-2-carboxylic
acid . The residue obtained in the previous step (200
is dissolved in 200 m of nethyl- cycl ohexane and

@g%f e %}? gﬁk 2% r)bf]%{&y&z 9€ slgfgl;{ d[e %Q%Gpgrﬁn?g f19:4tylammo] -propionyl}-

met hyl c;oetahh}emam-mmemwﬁb@ddedadﬁoI | oned by 640 m of

water. 10 The m xture is then hydrogenated under a

pressure of 0.5 bar at a tenperature of from15 to
The3R€idueinibidinddhén tiee pre@idus adtepa (@00ONE) &f di@s@f/@gﬁﬂ 2basmbeg methyl-

Esorbed After filtering off the cata W% t he aqueous
cyclopgrane oind; fransierred dpea j Rydiesaraignlbne dedhi dpEpdHeRehearbon

susp%ﬁg cf fﬁ% r%y Mé@%ﬁ%fﬂé&?{é Blednd\R1dEX REES S B B8 of Rafy.

y|e 4 %
The(rﬁlsnﬁa& thathydrogé2Bd Andet b Preskurektl0z0kyrcaniompytajurb of ftbm 15

0 3B0E WAL B Rl dnovet s8Ry B ker G o MePTIedc o obt 2l hed

AftdrNfiltBEn T3V | 18 ScaRA1PR, (tlgéjoaq%odss Hisesof VRd filfaR 8 |Wa¥sﬁ&f’ with
of ethy acetate, and then of tert-butylam ne and

methﬁ@Ymhedﬁnﬂeaﬂwmlab@phﬂleecmoaldd deckxpdtied podpernsiagreld of 94 %.
obtained is then refluxed until dissolution is
conplete; then the solution obtained is filtered

Exapplé 3t 1(2Y,3a%daSebi@8)-24 (55)tleHrboxicarbonpl)- bl a@ o] ywireiionyl}-
stirrin r btajned,is . then filtered
ot rmdtaafrgrg i BsRh o ie g Vet pub et gl

dri ed and then ground to yield the expected product in
Thegy%ql‘ﬂié te o} t‘alnﬁé I)p%%BﬁVfouéfsteﬁ)om fgaflg Ird stso %ed r1]n liséi 1lrres of ethyl
acetate, and then 44 g of tert-butylamine and 400 ml of ethyl acetate are added.
The suspension obtained is then refluxed until dissolution is complete; then the solution
obtained is filtered whilst hot and cooled to a temperature of 15-20°C, with stirring.
The precipitate obtained is then filtered off, made into a paste again using ethyl acetate,

dried and then ground to yield the expected product in a yield of 95 %.
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HHNC>2HO CH3 (1) CO2Et and pharmaceutically
acceptabl e salts thereof, characterised in that the
benzyl ester of 5 fornula (lla) or (11b) H H H OLCOBn
C2Bn (lla) (Ilb) or an addition salt of the ester of
formula (l1la) or (Ilb) with & mineral acid or organic
acid is reacted with the conpound of fornmula (I11) :
10 EtRC NH (S) -CO2H i gt Apvgr esence of a coupling
agent selected fromthe fOoITOW ng reagents and pairs of
reagents :

1. %%%ggﬁglﬁ“%g%s%ﬁos%%%& bt Serblalhir G36894L Y1 de
(1, 3-di net hyl am nopr gpyl ) - 3- et hyl - car bodi i m de
hydr ochl ori de/ 1-kydrzoxybenzotri azole, -7

py 3-et hyl -carbodi i m de

(1, 3-di net hyl am
hydrochl ori de / droxy4iJ-azabenzo- triazole,

2N TcoH o
0 cH,
H,C
S
NH
6
CO,Et

and pharmaceutically acceptable salts thereof, characterised in that the benzyl ester of

formula (IIa) or (IIb) :

H
HI}\II CO,Bn I}\II CO,Bn

(iIa) (Ib)

or an addition salt of the ester of formula (ITa) or (IIb) with a mineral acid or organic acid

is reacted
with the compound of formula (III) :

CH,

CH (1)

3

Et0,C” ® NH ™ CO,H

in the presence of a coupling agent selected from the following reagents and pairs of

reagents :
(1,3-dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride,
(1,3-dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride / 1-hydroxybenzotriazole,
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(1, 3-di net hyl am nopr opyl ) - 3- et hyl - car bodi i m de
hydr ochl ori de / N hydroxysucci ni m de,

(1, 3-di net hyl am nopr opyl ) - 3- et hyl - carbodi i m de
hydrochl ori de / 3-hydroxy-3, 4-di hydro- 5

4- ox0-1, 2, 3-benzotri azine, 7

(1, 3-di net hyl am nopropyl ) - 3-et hyl - car bodi i m de

(1,3 ¥ietettotdratniogeoply])N- Bl wfb(cm”\i&ﬁiaé iHydetehloride / 1-hydroxy-7-azabenzo-
dlcyclohexylcarbodllnlde
trla~'1Qﬁydroxy 7-azabenzotri azol e, dicycl ohexyl carbodiim de/

L SRR Sl b GH GO S BRLRATI B By sucgipimide,
(1,3ddinyediyddrempp ooy bedi ethpi-ckebodintisiel hydsaehloniak i /n8-tedroxy-3,4-dihydro-
4 C}igfn otriazol-I-yl)-1,1,3,3-tetranethyl uroni um

0K ?ﬂZB BEEEhat e,
1,4 eﬂgaﬁi:zﬁl%ggbgjgp%eﬂhyﬂcaxwdﬁﬂm&e BydtoLbhi B9 BhHAlimide,

hexaf ["'uor o
dicyol¢lzgplzatbodamade 1 Hydredy-1-a3at@nt@tinar®t hyl ur oni um
t.r af

| b
dw%@ﬂ%%?*%%?g or&VﬂwéQgFVVﬁvPWHPwﬂ1nophosphonlrun

}hﬁd@é@( ALRRARSRINES-BydrdRy-3,4-dihydro-4-0x0-1,2,3-benzotriazine,
benzotriazol -1 -yl-oxy-tris(dinethyl am no)phosphoni um

d1cyvé0&@xy]@@nb@§nm¢m/dﬂ diydroxyphthalimide,

O-([R02 %L—yﬁpﬁigé@%mdh%ﬁdﬁmg'h%t LR Ayl gene) ur oni u

O-(PakirRAZ&tintAZoLH A Nb)s-téxralne’ihﬁuwnﬁinméﬁaalmiefdwb@haaeur oni u

m hexaf | uor ophosphat e,

O- @%ﬂ@i’f@z@lrl'ﬁ@rlf éﬁiﬂteﬁ@@n@ybﬁ@nmﬁmﬁk@mwt@phosphat e,
ben%';;)k(lg%cﬁ éﬁl?d@ﬁo%%?p'ﬂ‘ém}ﬁ RAGHLQLPRIEL kB! um
benzdithﬁﬂﬂ-llyllm@ &rsbilﬁq(eﬂ@mrmm)phydphﬂm)lﬁﬂmxaﬂmrdphusphate

&@%@%g%ghiﬁ %bﬁetﬁmthyl@lealﬂrﬁw%%ﬁﬁaﬂwrpa%osphate
B

chldﬁo(tﬁpmcdidﬁmp‘msﬂ&cmmnn he@i]:&ohn@ha@ﬂlaﬂeaz in-3-yl)-1,1,3, 3-t
B IR AT W
chl&t)f 121188 Mﬁ@éﬁﬁin'éfﬂylén@fﬁﬁﬂﬁﬁﬂ&hﬁﬁ ﬁéﬁfﬁlofopho sphate,

hydrioxybenzotri azole, O (3 , 4-di hydro-4-oxo’1, 2, 3
N- etl‘@gmmbqnyé—irq:th@xy—j/JZ)dlllydeqlﬁmﬂlneI et ranet hyl ur oni um
O-[(ethoxycarbonyl)-cyanomethyleneamino]-1,1,3,3-tetramethyluronium tetrafluoroborate,
0O-(3,4-dihydro-4-ox0-1,2,3-benzotriazin-3-yl)-1,1,3,3-tetramethyluronium
tetrafluoroborate,
O-(3,4-dihydro-4-0x0-1,2,3-benzotriazin-3-yl)-1,1,3,3-tetramethyluronium
tetrafluoroborate / 1-hydroxybenzotriazole,
0O-(3,4-dihydro-4-ox0-1,2,3-benzotriazin-3-yl)-1,1,3,3-tetramethyluronium
tetrafluoroborate / N-methylmorpholine,
0-(3.4-dihydro-4-ox0-1,2,3-benzotriazin-3-yl)-1,1,3,3 -teframethylurom'um
tetrafluoroborate / collidine,

O-(1,2-dihydro-2-oxo-1-pyridyl)-1,1,3,3-tetramethyluronium tetrafluoroborate,
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tetrafl uoroborate / N-nethyl norpholine,

O (3, 4-di hydr o- 4-oxo0-1, 2, 3-benzotriazin-3-yl)-1,1, 3, 3-t
etramet hyl uronium 30 tetrafluoroborate / collidine,

O (1, 2-di hydro-2-oxo-1-pyridyl)-1,1, 3, 3-tetranet hyl uron
iumtetrafluoroborate, -8 g

0- (1, 2-di hydro-2-oxo-1-pyridyl)-1,1, 3, 3-tetranet hyl uron

' tetrafl uarobor at I_ - hydr gxybenzotri azol
0-(55511%!%' 1) By bk ﬁ-hl%smaalyr Tuponur, ‘fstr%f%o(f?mtsm eth
lJnXﬁﬁgﬁkﬂﬂﬁﬁéﬂﬁHP hexaf | uor ophosphat e, _

0-(I,2-diliydro-2-oxo-Il-pyridyl)-1,1,3, 3-bis(tetranethy

O-(1,2d)ydrodiosm lhpyadila b 3, Sbistiesaheh@géne)uronium hexafluorophosphate,

= hydr.oxy- benzotrj azol.e, . .. .
O- (G2 B ETR G- ayi A - Bt hdene) MR BPATRET af
pho%ﬂxﬁ&bqtlﬁcﬁexy-benzotriazole, _ _ o
-(N-succinimdyl)-1,1, 3, 3-bis(tetrai nethyl ene)uroniuin
O-(Wetecanimidylpth dr h8 detramethyluronium tetrafluoroborate,

- . S. i.0i, m L) - - bi | .
O-sbPSBHTENI O S sl R B SR ARk O U
O-(Q:=shibciMmatifay 1A 3 bisdtetiafidithont fir il tetdafBotbbogdte A tiroky-

lurortiumtetrafl uoroborate, propanephosphonic
benzgifigagtd, de, N- hydi - oxy-5-ii or bomene- 2, 3-di car boxylic

B T T
propintshosptadngd Miliydriiy,dr ogenati on in the presence of

pal | adium perindopril of formula (1), which is
N-hyérayertisgborneneiédidieaboxyhic acid impdes maceut i cal | y
> ke e PLOC according to claiml for
and?ﬁ@ﬁ@%ﬁfk%@@@b% :%8??h§%%§€| inthe formof its tert-
butyl aniine salt. 3. Process according to claim1,

.characterised in.that the conpound of fornmula (lla) is
optispllyda e eRTSF Pf ﬁgaﬁ’?at erial.

to yield, after catalytic hydrogenation in the presence of palladium, perindopril of

formula (I), which is converted, if desired, into a pharmaceutically acceptable salt.

2. Process according to claim 1 for the synthesis of perindopril in the form of its tert-

butylamine salt.

3. Process according to claim 1, characterised in that the compound of formula (IIa) is

used as starting material.

4. Process according to claim 1, characterised in that the compound of formula (IIb) is

used as starting material.

5. Process according to claim 3, characterised in that the hydrogenation reaction is carried

out under a hydrogen pressure of less than 10 bars.

6. Process according to claim 4, characterised in that the hydrogenation reaction is carried

out under a hydrogen pressure of from 10 to 35 bars.



4. Process according to claim1l1, characterised in that
the conpound of formula (11b) is wused as starting
material. 5. Process according to clairn 3,
characterised in that the hydrogenation reaction is
carried out under a hydrogen pressure of |ess than 10
bars. 25 6. Process according to claim4, characterised
in that the hydrogenati tbon is carried out
under a hydrogen pressuzgggﬁﬁé n 10 to 3 5 bars. -9
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and pharmaceutically acceptable salts thereof.



