10

15

20

1k . TANUAR aQOol- 1 METHOD FO? THE SYNTHESKS 0
PERI NDOPRI L AND THE PHARMACEUTI CALLY- ACCE?T ﬁgﬂ%‘/ ACOF
THEREOF The present invention relates to a process for

the synthesis of perin&opril of formula (I) H ONCO2H H

(1) ISCOC():H3 _5|_#2I$H |2IE %g nﬁB%E%‘ u.hi"::ally
Sﬁgfﬁg\%%%%'?gﬂ%?’g éﬁ?%% @%&d ‘:éﬁ gr!:eci ally

its tert- 5 butylam ne salt, have val uabl e _
Thp bedsemaotagbs adlates @REProt&S for kREbyntiRisisHFipRAhddPHP BEIck N ulag]) :
that of inhibiting angiotensin | converting énzyne (or
ki ninase I1), which | ows, on the one hand, prevention
of the conversiop”oithe decapeptide angiotensin | to
the octapepti de [ (a vasoconstrictor) and,
on the other hahd, j on _of the degradation of
bradyki nin (a vasodi lat inactiven 10 peptide.
Those two actions contri © to ¢tfpe beneficial effects
of perindopril in eqce di seases, nore
especially in arteri al® Sion and heart failure.
Perindopril, its prepar and its use in
t herapeuti cs have been deg®hi bed i n European patent
specification EP 0 049 658. GU%Etn view of the
phar maceutical value of this conpound, it has been
important to be able to obtain it by an effective

i S ' bl
oo P B LSRR S bl ™1 ot  maopr i i @ gooc

yield and, especially, with excellent purity. Patent
specification EP O 308 341 describes the industrial )
Pedlqnpridsingd #F parmaerypieslly ngeepiable selip| amly magre especially its tert-

buly 10 17 3¢ PELANHPHAARb e aschray! | © aci d benzy!

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 perindopn'l by the
coupling of (25,3aS,7aS)-octahydroindole-2-carboxylic acid benzyl ester with N-[(S)-1-

carboxybutyl]-(S)-alanine ethyl ester in the presence of dicyclohexylcarbodiimide,



10

15

20 carboxybutyl]-(S)-al anine ethyl ester in the

presence of dicycl ohexyl carbodiin de, 1P, _jIBNQXﬁ@V1LAFUfEACDDﬁL

aoor -2 followed by deprotection of the carboxylic
group of the heterocycle by catalytic hydrogenation.
That process has di sadvantages related to use of the
dicyclohexylcarbodiinide The Applicant has devel oped a
L OCESS for S si s of perindopril at use
fofloREF s Birplsting 'Syt corRovhS 5B fatciel pocriacis by catalyti
hydt®geaitonl Nnvention relates to a process for the
synthesis of perindopril, which process is
Theh Brosessdies diseviantagprtel atdsbtolisn of the distyelohefyl ¢aobartiing d¢.| | a)
or (Ilb) H ONCOBn ("NCOBn HH2 H2(lIla) (Ilb)
or an addition salt of the ester of fornula (Ha) or
THel Applicant Rasidévielipedla BlicBssOfor Qﬁ@@ﬁitﬁes?scbfj erilrQiog_Bthat uses other
reacted with the conmpound of fornula
copplyzEageniss' YNH P CO2H i n the presence of a coupling
agent selected fromthe follow ng reagents and pairs of
reagents: 15
Méﬁdsﬁe(ﬂf;fmlyhﬂiem%@mh(myio)ﬂ&at%h b4 poaedd@st thesffhesis of perindopril,
rochl ori d
Wltlg BIOGFSTat Firractarise itoibot the Benayhgstercof feraniila tHajer (Ib) :
hydrochl oridg / 1-hydroxybenzotri azol e,

(1, 3-di nethyt am nopropyl) - 3- et hyl - caghodi i m de

hydr ochl s hydr oxy- 7- azabenf6- b )

(1, 3-di ne am npopr opyl ) - 3- ethyl-iq\ J i

hydr ochl o~de™N garexysucci ni m dexx’s TRNUARZoaS

-3 (1, 3- dlndﬂhﬁlan1n06ropyl) 3-et hyl - carbHd||n1dé
hydrochl ori de / 3-hydroxy- 3, 4-di hydr o-
(=) (1Ib)

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

1s reacted

with the compound of formula (III) :

CH,

CH, (tm)

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,
(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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4- oxo-1, 2, 3-benzotri azin,

(1, 3- di net hyl am nopr opyl ) - 3- et hyl - car bodi i%%ejANUAK‘-] K00F

hydrochl ori de / N hydroxypht hal i m de,

di cycl ohexyl car bodi i m de/ 1-hydroxy-7-azabenzotri azol e,
5 di cycl ohexyl car bodi i m de /-3N- hydr oxysucci ni m de,

di cycl ohexyl carbodi i m de /

-k - - - -1..2, 3- a .
1 G it RS B ictied PSRRI 2Mgrony-3.4-dihyciro
4-QRolhpadehrotdzohe, 1-yl ) -1, 1, 3, 3-t et ramet hyl ur oni um
hexaf | uor gphosphat e - ) .
(1.&dimethylapunomsenyl s sihykcgbydiimide dydrocklorida e Nipidipaphtatimide,
d1%€1?§é§3§(8&{r€@§§:§?@?§ 3’ Iysht()%y 17 , %?,a.bse-mtzg%nragcr)rlgt [ ryl uroni um
didyeloheflcrob@inmridt EN-hydroxysuccinimide,

e Laesl s gt LT oLl pophosphenium, ..,
di %Q)Eﬁ&e%&ii-rr%aé/g Itwcel%sbaﬂ){}ipﬁﬁﬁiiﬁﬁiebyl am no) phosphoni um

exaf ["'uor ophosph
O-Oepbenaztl1li-dy-6)1,3,3ydthantettyl@oB8iui béxaEtompkdshizitene) ur oni u

hexaf | uor opho , :
OB PRt P AL LRIy ptramathlugond i HorSRPOSRIE S oni o
O-(Behgotahd1ar gphasphadifmel® luronium tetrafluoroborate,
chl oro-tripyrrolidi nophosphoni um hexaf | uor ophosphat e,

berdetinzel-1-yl-ozywippirelidiaephwispleaniym deaifuoraphasmdiaisi um

| vor { . .
bt TP I i emineintpraloa) wo PruafiaioRhembt
O-(texadttiba dpyips Ams-®is(tetramethylene)uronium hexafluorophosphate,
N- et hoxycar bonyl - 2- et hoxy- 1, 2- di_hydr oqui nal i ne,
O-thepzdtipgntylcd)- dmisBPiskgratisnib A grcdwoniihbyxafluqroghasphader am

o A e s ne 5 y1)- 1, 1,3, 31
chleta-&)1et, hrpls(ieoan ethyleh efsrafaidinoino hestadlorophosphate,

O (3,4-di hydro-4-ox0-1, 2, 3-bgnzotriazin-3-yl)-1,1, 3, 3-t
Chlgfq-iﬁe%ﬂ-b}%we&mmﬁ? ROk DG e ycrophospHate
N-dth By Hagon ﬁ@éﬁfo&&ﬁ%ﬁhﬁlydroguinoline, o

O (3, 4-di hydro-4-oxo0-1, 2, 3-benzotriazin-3-yl)-1,1, 3, 3-t
O-Hethanptaiydnyheryamem@bylertanzfit lubit Sifeteatmethyluronium tetrafluoroborate,

hy| mor phal | ne, .. )
O-B S isbpd 45 Senpotrioring il d o teemedrgniymy 5 3.
tet@iffuasBbhyd ur oni um tetrafluoroborate / collidine,
0- (1, 2-di hydro-2-oxo-1| -pyri d)l/I 2 -1,1, 3, 3-tetranet hyl uron
O hydraafoxerlehdbanzeiriazin-3-yl)-1,1,3,3-tetramethyluronium
- di - -] -pyridyl)-1,1, 3, 3-tetranet hyl uron
tet%](rﬁ%{oéto{rj%@i/ﬁ_%?%lé)égg‘a?%&fl%@%i 1- hydr oxybenzotri azol e,
0-(3,4-dihydro-4-oxo0-1,2,3-benzotriazin-3-yl)-1,1,3,3-tetramethyluronium

tetrafluoroborate / N-methylmorpholine,
O-(3,4-dihydro-4-oxo-1,2,3-benzotriazin-3-yl)-1,1,3,3-tetramethyluronium
tetrafluoroborate / collidine,
0O-(1,2-dihydro-2-oxo-1-pyridyl)-1,1,3,3-tetramethyluronium tetrafluoroborate,
0-(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-bi s(tetranethyl

ene) ur oni um hexaf | uor ophosphat e, -4- 2.3 JANUAE‘f AO0F
0- (1, 2-di hydr o- 2- oxo- |

-pyridyl)-1,1, 3, 3-bi s(tetranet hyl ene) uroni um

hexaf | uoro- phosphate / 1-hydroxy-benzotriazole,

O (N-succinimdyl)-1,1, 3, 3-tetranet hyl uroni um

e A TSR R L L A e
phosghagf/| luydedr-Béreotrazole,
N-succinim , 3-bi s(tetranet hyl ene) uroni um

Q dyl)-1,1, 3
O{I&(SP%WIHBM%rlaiv,%-)tvtralnqﬁlyﬂur@nylm tserafiearpberats) e,
= - - dj i mdo) -1 3.3-tetranet hyl ur
O R TFI 2 Bifthan RS IRk s toBaff g 1 e,
O-KNhyctrinixyid A)-n 1y oesitetramthetiea ejubemkith itirafieb bbb el-hydkBxy-

and .N- hydroxy- 1, 2-di hydro-2- oxo-pyri dine, optionally
benzptEigzOleyr esence of a base, to yield, after catal ytic

-y _bhang; -RI\E GE di- um i ndopri l
O-DySPORRRL BN 5B EF 108 AL Bl A L BERHAARELL

prgfaaepmephonicalhlyyirideg; cept abl e salt such as the
ert-butylam ne [t. 15 Wen the conpound of fornula
N'E‘Y‘irgi(y" Jioglupe gg@é‘@f‘?“ﬁfghﬁﬁ‘fléﬂméﬂe; the catal ytic

an@%ﬁhﬁﬁ@,{},al,bmhycﬁogt&&e};ﬁmi% carried out under a

hydrogen pressure of |e€ss than 10 bars. Wen the
compound of formula (fib) is used as starting material,
-hecatalytic hydrogenation is preferably carried out
Ophﬁ%?g&ntéﬂhey)})&?s&a%eh&gar%%g’ure of from10 to 35 bars. The
to epteldplageh Qﬁﬁlyﬁbehfﬂifo Eédatish riat 8% bRSercBVONHbh@RukC perindopril of
Exangl e |. : Benzy ] _ _ '
fornpudn g avhigls)s qony e, iHdqsirpd)into-y phamwrsesticdiradeyptitie yhlasuch as
thd 18815 [ | ] -octahydro-I| Hindol e-2-carboxyl ate :
hézlglg b&“@@%&%&%as 7aS) - oct ahydr oi ndol e- 2- carboxylic acid
benzyl ester para-toluene- sul phonate, 65 m of

triethylamine and 1 litre of ethyl acetate are .
Whatk tesiserored oofa femmlp edla)r sasedsth ast gpttivge matesfal,ethe  catalytic

hydbbatiBg i el | g faFi&s i 1599
PSRN RN B et SRR 184 s
175 g of O (benzotriazol-1-yl)-1,1,3,3-bis(tetra ~~ .SA
R~ 0200~ -
Whl\tl,nuﬁle compound of ?ormula (Ilb) 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.

Example1: Benzyl (2S,3aS,7aS)-1-{(25)-2-[(1S)-1 -(ethoxycarbonyl)-butylamino]-
propionyl}-octahydro-1H-indole-2-carboxylate :

200 g of (2S,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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met hyl ene) ur oni um hexaf | uor ophosphate. The

het erogeneous m xture is then heated at g?_(%fﬂ' U/\R‘-{ KXDOF

hours whilst stirring well and is then cool e C and

filtered. The filtrate is then washed and subsequently

evaporated to dryness to yielsd the expected product. 5
nmple 2 :

S L IS TL I
30°CTbE3 hagh AnElsEMWREl kil IsBenIoRHAW D G LAP £i(taQQ. 9) 1S
di ssolved in 200 nj of nethyl- cycl ohexane and

The filirateds jtlaan washgd lapdl sBlreARensly; evggorgtedfto glrysmess to yield the expected
pr&ﬁ{lﬁadlumon carbon suspended in 80 m of
yl cycl ohexane are then added, followed by 640 m of
wat er. 10 The nrxture is then hydrogenated under a
pressure bar at a tenperature of from1l5 to

Exqyple d1t if ?S ? ﬁ% 7f$z)eb{ @8)-edl! deo@?ﬂt opicarbpdybdeylinagioppeapionyl)-
absor bed otcﬁfh},?,ro{ Ju?Jle-Qgca?);%xé:dc ga?at al yst, the aqueous

phase of rate 1S nmet hyl cycl ohexane
and then lyophilised to y|eId t he expected product in a

[ f 0/
T B ag ot i FEGTRAS? ctsp. (200eh i Gl it 70b vl Pty
Cyulnhd:xape ozmdo myihsferrérﬁ toci ahydsgenitbr;i Delog exf25cey Ranydiing-on-carbon
ne salt : The lyophilisate obtained

S“?R%?‘Ht‘ &Dévlu%fy Yleyrlobaranggre |t%€noﬂd§§%lf91@m¢dqb>26@ m} elwajer.
T}féfmﬁhmf l(l)S th@ff ﬁ&@r‘bge:na?&fjuﬁd%? 9 pf‘r%srgrg e _|0 LLh 4 ldttgrh?épahﬂ?e 8 fom 15

dcetate are‘a hie 'suspens
to é@‘i(alumedthﬁehﬂommalramm efhyrirogdn Idis bsel alisbﬂuedl s

AGRTPLPH SR 38 ) PRushL sl B SeE et win
mahylﬁydlm,xar;’eoanﬁhﬁerprysghmsédatb SiADHR é&ﬁgotéds ToBER ih b Viedd 864 v

of f, nmade into a pas agai n using ethyl acetate,
dried and then ground to yield the expected product in

Examples d ¢3s,928, %S)—]TMﬁB[flﬁ(Ia@thm@c%}zw buéy{atP fngzgfrznonyl}-

or the industrial synthesi s of perindopril
(1)  HWoHalbpiter IH-yndote-21¢grhexplic acid tert-butylamine salt :

The lyophilisate obtained in the previous step (200 g) is dissolved in 2.8 litres 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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(S) NH (S) CXREt and pharmaceutically acceptable salts
t hereof, characterised in that the benzylZe& eﬂ_/@rNU&R‘f NOOF
formula (lIla) or (11b) H ONCOBn O-Naco z Bn HHH
(11a) (Irb) or an addition salt of the ester of
formula (l1la) or (Ilb) wth & mneral acid or organic
acid is reacted with the conpound of formula (I1l) H3
CH3 (i) 10 Et2C (s)NH QﬁJ\ Hin the presence of a
coupling agent selected fFUﬂT‘ foll ow ng reagents and
pairs of reagents:

1. hg}rag@g ot g;léﬁé?nglos%ﬁl%%’lls Lt e dodtii S aodh [ de
(1, 3-di net hyl am nopr @pyl ) - 3-et hyl - car bodi i m de
hydrochl ori de / 1-hydroxybenzotriazole, .JANUARI anti?

ﬂii&!

(1, 3-di net hyl am 13-etlryl - carbod||n1de
hydrochl ori de / dr oxy-|7- azabenzo- triazol e,
(1, 3-di net hyl am nopraep @bl yl - carbodj i ni de
hydrochl ori de / N-hy@f oxysu C|%|n1de,
(1,3-dinetlrylamn éop

hydrochl ori de / 3- y- 3 4-
4-oxo-1, 2, 3- benzotr|a2|fwg
(1, 3- dlnetlrylan1nopropyl =3-et hyl -carbodi i m de
hydr ochl ori de / N—hydroxyp%kﬁgb&nide,

di cycl ohexyl car bodi i m de / 2

an(%p@fﬂlr gé}ﬁcZH E&?ﬁllﬂﬂggélftsatﬁ%legﬁ HLENEE QRS WL R k%%gh;l Tfeof

Vhydro- 5

I ox
formula (Ha) or (IIb)
H
H N~ “CO,Bn II\{T CO,Bn
(a) (Ib)

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

is reacted

with the compound of formula (III) :

CH,

CH, (11D

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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di cycl ohexyl car bodi i m de /

3- hydr oxy- 3, 4-di hydr o- 4- oxo- 1, 2, 3- benzotri e\/-)z-iae,—(A'IfOJARLf 00 F

di cycl ohexyl carbodiim de / N hydroxypht hal i m de,

O (benzotriazol -1-yl)-1,1, 3, 3-tetramet hyl uroni um
hexaf | uor ophosphat e, -7-

O (7-azabenzotriazol -1-yl)-1,1, 3, 3-tetranet hyl uroni um

O BB PIE Sy oo i YRR oy 7 abemee-
tridzele, af | uor obor at e, _ o _

(1 ’Egﬂé‘gﬁ’&lﬂ?’éﬁ%gﬁ%g@ -g:?t%/y %gﬁ%ﬁﬁ%&ﬁ{ﬁ?&ﬂﬁ%ﬁg 9113-#yrgroxysuccinimide,
(1 E %ﬁ@fh&iaﬁﬁﬁé)mbpwa %mﬁ/ﬂcﬁlib%&ﬁ%m%t Bydr8ER1 56 N BSIRIAPEN METH _dihydro-

exaf | dor ophosphat e,
4-@o- beBzmneotaanhe,l -yl ) -1, 1, 3, 3- bi s(t etranet hyl ene) uroni u

(1 SRR SR AR S - parpodiimsids hydrashioside! Ryhehepmhbliide,

didchmeafib 485 ARNRAE PhatyBroxy-7-azabenzotriazole ,
chloro-tripyrrolidi nophosphoni um hexatf | uor ophosphat e,

digylelobexyldarhodiimidpi Shwirexmwaedmyiimedss) f or mami di ni um

_hexaf | nh 20, , .. .
GBS RRERE s ark R At Ayt paprhan B eliRzine.
didye Kbk yesrbEdingiab atNehydrdkyphtiaKed, b

onyl - 2- et hoxy- 1, 2-di hydroqui no | i ne,
O-Crepeinentylculi-Boni P Yeleaiareiony e e apbasphats, 3- t et r am

O-B-PAugE AR ST £ 2L GRGIH Ruayium hexaflyorophosphaje, , 5

O-@ienmacsteibiol 1uypni IY3B-tétednicalh y1uonhabo tetdafuordborate,
O (3, 4-di hydro-4-0x0-1, 2, 3-benzotri azin-3-yl)-1,1, 3, 3-t
be@%q&%%@ﬂﬂwlmxmpmohg@wwpmw %1 OFOPhOSI%a%es

berz B ApPA MRS L aE Qb fuping phosphonium hexaflyoraphosphyte, -
O-étemarreit ot luylpi ydB-tigtetrafethytenbpratiem/hexafluorophosphate,

nmet hyl nor line,. )
OB a0 Ty B s b i emserae b psopiass hoglypyprhosphates.
chRké YidHoPRbHMbnidM ﬁ&hﬂ@&bﬁ%ﬁbﬂ&at e / collidine,
0- (1, 2-di hydro-2-oxo-I1-pyridyl)-1,1,3,3-tetranet hyl uron
chionen! 116, 3-&is(etrrmbibiylene) formyaniidiaRuy hexx@imoropgosphate,

- (1,25 di. hydr o- 2- oxo- L=pyridyl)-1 1 3 3-tetr t hyl uron
et ie T R e B PR Py b gl FupBIE.
N-ahbiy&ruﬂnlwgreﬂx&?ompdihyﬂwquﬁwhme,1, 1,3, 3-bis(tetranethyl

ene) ur oni um hexaf | uor ophosphat e, )
O-Bethox yeagbaybiryapomgigylenpapipgty 1 ) .313- tetramsthylwprisey tefafiueyborate,
o-@E)dﬂ[y%Pd-H-’BxB-eﬁf‘,E -lblé%o(friazin-?)-yl)— 1,1,3,3-tetramethyluronium
tetrafluoroborate,
0-(3,4-dihydro-4-oxo0-1,2,3-benzotriazin-3-yl)-1,1,3,3-tetramethyluronium
tetrafluoroborate / 1-hydroxybenzotriazole,
0-(3,4-dihydro-4-oxo0-1,2,3-benzotriazin-3-yl)-1,1,3,3-tetramethyluronium
tetrafluoroborate / N-methylmorpholine,
0-(3,4-dihydro-4-o0x0-1,2,3-benzotriazin-3-yl)-1,1,3,3-tetramethyluronium
tetrafluoroborate / collidine,

0-(1,2-dihydro-2-oxo-1-pyridyl)-1,1,3,3-tetramethyluronium tetrafluoroborate,
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5 phosphate / 1-hydroxy-benzotriazol e,

O (N-succinimdyl)-1,1, 3, 3-tetranet hyl ur-aqi%lmj/’fNUAR"f 2A007F

tetrafl uoroborate,

O (N-succinimdyl)-1,1, 3, 3-bi s(tetranet hyl ene) uroni um

tetrafl uoroborate, -8-

O (N-succinimdyl)-1,1, 3, 3-bi s(tetranet hyl ene) uroni um
o-g?é_ﬁﬁfyhm.ek&ﬁ qsﬁidé(nlr, 1y drex¥netRRNZRM U 84Ql8orobBrate /

-(5-norbornene-"2, 3-dicarboxi mdo)-1,1, 3,3-tetranet hyl u

1-lydnixyberizetriazbleuor obor at e,  propanephosphoni ¢ anhydri de,

o QLU 2 SRR B2 SRR A s
o-ﬂm&dm"yaﬁﬁ%ﬁoqtpﬁid?QS@l,3,13,501&(@étﬁéhéhg/,len%mr&{iuﬁla{e@!aﬂﬁdr@- _
ydrogenation in the presence of palladium perindopril

pheodphate ¢ rhydeoxyHhenzoiniaediei s converted, if desired, into a
ar maceut i.call cept.able .salt. 2. Process according
o P R B V3 R P B saPioRig T i Che form
O-@b-shdctnih@dyll)-1 018, Y bRk Ran&BY Ene)dronfii® RS Suaeberath, Ng t 0
claim1l, characterised in that the conpound of fornula
O-(W+smgcinisudy}p 1.4 Sedtbisbiesarpethylaee) wiopayny tatraflyoroppigtedslshydroxy-
ccording to claim1l1, characterised in that the
bel%@%%aozgiﬁd of forrmula (11b) is wused as starting
O-(mia@bomkne-2,3-RtabeSmMiGOCIQT, 8B rgrdmethylatamidn tetrafluoroborate,
characterised in that the hydrogenation reaction is
prepapephegphopisantiydidde. 3 hydrogen pressure of |ess than 10

N-?g(frtﬁig%/a-tg—':—htoﬁoeorﬁ{/r%%§—§lic%%§¥ﬂé 094 tRige! ai m 4, characterised

rogenation reaction is carried out
and hNdieydraxyhY,drdolygtro2resspyralif from 10 to 35 bars.

optionally in the presence of a base,
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 (Ila) 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.



