10

15

20

-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,

Peripdprribvid By Beprgcaricalbn aseentade calthoryd | WO GERTCBILY ¢ iR tert-
; ' I i on. That process

oo DAL BLELE: DB Py oA o

Theili pyedijeth epplperty bisdihiatri afeinhBitlige aAgpténsantl basedmge bopet (or

kinilga(sE ils,c %vshﬁchf oe{llotwg,e o%y %eh %?1!3 Sha(r)lti, %?erﬂlferﬁgg r(l)} tltleh acton\lfjesfs%gn 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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coupling agents. Mdire specifically, the present
invention relates to a process for the synthesis of
perindopril, which process is characterised in that
the benzyl ester of formula (lIla) or (11b) HH H CO2Bn
CO2Bn 10 or an addition salt2of the ester of formula
(fta) or (I'lb) with a mneral acid or organic acid is
carbgeusy-Whhnidee cagmeynd ipf thfeo fBdbribe ( lof | ahcyclohexylcarbodumlde
Et O2C) NHCO2H i n the presence of "a coupling agent
follgwpe chw Hepraspstione of cﬂeb ovdrbaxytie agronp sofartle gwiarscysfe bys catalytic

hwﬁﬁgggggnethylan1nopropyl) 3-et hyl - carbodi i m de

Tha peicessag disd@yantages related to use of the dicyclohexylcarbodiimide.
(1, 3-di net hyl am nopr opyl ) - 3- et hyl - car bodi i m de
hydrochlorlde / 1-hydroxybenzotriazol e,

1 AP ATOARPL R 3 DU A0 O s s ot

un@nngagmnethylan1nopropy|) 3-et hyl - carbodi i m de
hydr ochl ori de / N-hydroxysucci ni m de,

(1, 3-di net hyl amui opr opyl ) - 3- et hyl - car bodi i m de
MO@S%E%E%I%F Lﬂg@peljﬁsz%tt {r}?oglg@&yrefé’te% tghlﬂ}’d%& for the synthesis of perindopril,
whi¢h pBcdisme tharhetatised pn Gy the-tenst lyter effotodi i(ih)de (11b) :

hydr ochl ori /' N hydr oxypht hal i m de,

di cycl ohexyizcar bodi i m de /

1- hydr gx : enzotriazole, 5
di cycl d ad||n1de /" N-hydrd ¢ci ni m de,
di cycl ohexyf-tcqrbos de/
G 9,80

3- hydr oxy- 3p4li hy 2- oxo-1, 2, 3- benzot%ia2|g
di cycl ohexyl car bodi i m de / N-hydroxyphthalln1de
O (benzotri a l-yl)-1,1, 3, 3-tetranmet hykgar oni um
hexafluorophgﬂ%hate i)

or aRallditida AR BF M és@e%@f'féﬂﬂﬂla (Ha)Yor 3118y Wih HAHBERY bR ¥ghhnic acid
hexaf | uor ophosphat e,

isregeteBenzot ri azol - 1-yl ) - 1 1, 3, 3-tetranet hyl uroni um
tetrafl uoroborate,

with the compound of formula (III) :

CH,

CH (IIT)

3

B0,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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benzotriazol - | -yl-oxytripyrrolidi nophosphoni um

hexaf | uor ophosphat e,

benzotri azol - 1-yl - oxy-tri s(di net hyl am no) phosphoni um
hexaf | uor ophosphat e,

O (benzotriazol -1-yl)-1,1, 3/8-bi s(tetranet hyl ene)uroniu
m hexaf | uor ophosphat e,

(1, ﬂlﬁb&rymﬁmb@bﬁyblg -athy = cJart;lodifinﬁde.b h§dRERbANR Y MLhPMeX s Aditydro-
m hexaf | uor ophosphate,
4-oxtrl grlobenzpisipeing! i di nophosphonl um hexaf | uor ophosphat e,

(1, 30(11“11% e&m}l pﬁrogﬁlﬁ 33&11}% odupr}féleel? ed}oc%orlc{n /% ﬂyajroxyphthahmlde

hexa uoro
dlc}dﬂ}mkﬂcérb&dlﬁnﬁ}ebl181(}¥ﬂ€my67¥atdb)éhﬁﬂﬁézfow mami di ni um
? af | uor ophosphat e,
dlCN Kyk3rba %H‘;I/ J\Qh&@rﬁéwwqmlzmd@ hydr oqu i nol i ne,

iy RHDANERN AT AR NONERIA LSRN OB bbnuitetid, o1 A

urontumtetr ora
dic;@lc(liexyﬂleaibh@adnmlMMkpdrﬂ)xﬁ)}iﬂadblﬁnd@t riazin-3-yl)-1,1,3,3-t

O-Es TRVl b A-igiameulob e BoraamphoRYIY - 1, 1, 3, 3-
O- (7 ‘i&ib@ﬁﬁ)ttﬁé’ﬂoy-rl Qni-4m3 ? Sifath R BRRAA & afluorophosphate,

hydr oxybenzotriazdl e
O- (@n(Z@trJAZQifll yNds bS,Zo-tebmnathﬁuﬁmhmm reotafluembnrade, yl ) - 1, 1, 3, 3-

ben:@%t ¥ ‘)ify VAN &g:rﬁg]dmopﬁospl:lgrii{n%q{eggf%o?ct)pﬁlosphate
bendtfidiot %}lfb‘k‘?ftﬁs(ﬂhrﬁétﬁyl%nﬁnogpmﬁﬁﬁcﬁﬁﬁﬂl ekaMudrdihbsphale, 3.

3-tetranet hyl uronium tetrafluoroborate / colli dine,
0O- (lQ):n@q_trlngiT Inyltrlel, 2.3 dhigltetramethylene)uronium hexafluorophosphate,

O- (lt) él? rlla?(}fl 1) %%C} ? g%ig(gctar{tgmethhl%néﬂn%‘?num"hexaﬂuorophosphate

uor

chlddo-{ripy2rotidiie@hesphofitar hex@ftfiddihosphatd,, 3, 3-t et ranet hyl uron

iumtetrafluoroborate / 30 1- h¥1dr oxybenzot riazol e,

chlogp-14l, 323@%%?1@3@@@)@%@%@ gxaflugraphpspheteet r anet hy |

chJoS@ ?)11%29 g iﬁ%gél E%%%ﬁ% kél%)?o%py Fi 5(]%%% }fxfflg?rgp ]%?Sg %1? €t r anet hyl
N-ethneyaartamiyl- 2+emdxgx1a24duqﬁﬁ)qunfmhﬁ@,h ate /

B A A ————
r r ;

0- (%@t(dﬂ@gtdégo%?% %5 ‘T)jenzotnazm yl) é(l i3é3f Fegrraru&ehh}r uerﬁlé Y'Gr oni um

tetraflaprokbtatgr obor at e,

Ot oo bt e }qum%r?asu/ LA ek ont um

tetra@l‘u&%‘bBﬁ'@pﬂﬁ?@l’ogy&*r@bﬁﬁEQQX' mdo)-1,1, 3, 3-tetranet hyl ur
oni um tetrafl uoroborate
0O-(3,4-dihydro-4-o0x0-1,2 3-benzotr1az1n -3-yD)-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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pr opanephosphoni ¢ anhydri de,

N- hydr oxy- 5- nor boni ene- 2, 3-di carboxylic acid i mde, 10

and N-hydroxy- 1, 2-di hydro-2-oxo-pyridine, optionally

in the presence of a base, to yield, after catalytic

hydr ogenation in the presencé of palladium perindopril

of formula (1), which is converted, if desired, into a
O-(PRadinpEeul-beal lpyriaggapt abl i -

(t ert l-a%gt yl am ne?xl S aﬁ? : pﬁi%bvbﬁsé%ﬁ% %gglg %%S%ﬁ%néﬁlggl e%(%t}ur%cl) a
phosphasg / 1-Bydroe-bgazaitiagold,ng material, the catalytic

{i [ ef erabl y.carr.i out under a
O- (LT e L PRl PL B GR sRordfen ¢ he
O-(dlosipoiniiaidgt)- f, 0B Bbia(tdthantethylSnef g6 fiudStefhMidrbhgatent eri al
the catal ytic _hydrogenation is preferably carried out
0"(Nnﬂléﬁmanﬁg’9r]o{}éﬁ-lpﬁ(é@@meéhmnebtrr@mumetr@ﬂ%OMats / 13hygroxy-

ben‘é?);tﬁgiqlg her einbelowillustrates the invention. 20
anmpl €l :
O-(BenzhyoniciS; Badjcastikihidpf-2,3)3, 2tdtfahBthjlurogiuhoiatidrobyrbde; b -

Betiintins ‘
pmg%‘%ﬁﬁ%h’é&iﬂf-%d&d@ydr o- 1 Hitidol e-2-carbo.xylate : 200
N-h%’dﬁ&yl(i&l%éﬁfg@_gggﬁi ¥geainded ﬁc}ﬁ% carboxylic acid

enzyl ester para-toluctic- su nate, 65 nl of
andt¥-hgddoyydpd-déhydrd2oxbipyridinef et hyl acetate are
introduced into a stirred reactor, followed, after
stirring for 10 m nutes at anbient tenperature, by 100
opt@nffy Nthé ?es&&e%‘fﬁ%éﬁ?ar bonyl -1 -butyl]-(S)-alanine and
175 °g of 0-(benzotriazol-1-yl)-1,1,3,3-bis(tetra
to yreldnyafenedatalptic Uydimeeadtionoirophogpbmhes ofhpalladium, perindopril of

het exogeneous m xture .is then heated at. 30C for
forrih 0 HRIRaE Salebiih ek i PR insRltisolly decopltiicsalyych s
the ferl-hi@yRehinel&g. fil trate i s then washed and subsequently
evaporated to dryness to yield the expected product. 5
Exanple 2 :

-.1- - 2-[41S).- | - (Et] b [.); but yl .
o S A N AP 4 R B
hydesgetationib @raf@ablguarrivdtcat Beder ahytgeR pRYEs96 8f BELMah 20Bars.

g) is dissolved in 200 mM of nethyl- cycl ohexane and
transferred to a hydrogenator; of 5 %

26 ¢
whaal hadi -1C u ' . : :
BEhE LMD 3F Ry REP 5t B0 BBl myerl g syl
hydwezgeeationdi® piktierabliyxchrried dusuiidee n hipgaigen pressuee of fackar! 0o 35 bars.
pressure of 0.5 bar at a tenperature of from 15

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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to 30C, until the theoretical anount of hydrogen has

been absorbed. After filtering off the catal yst, the

aqueous phase of the filtrate is washed with

nmet hyl cycl ohexane and then |yophilised to yield the

expected product in a yield-of 94 % Exanple 3 :

(2S,3aS,7aS)-1-{(295)-2-[(1S)-1-(Etl zoxycar boi zyl ) - but yl
metBZhd)abnRe HeRMHkolo ﬁb’épme! afyd h@ceioigeﬁeraﬂ@hﬁm&rs a5 bRy hédted at

acid tert- bulylan2|ne salt : The (yo phili sate obtained
30°¢ Aot hboysp svhillsisirgngpell 20disghen epodtidsie OF G end ffiterzdg | tr es

The 4%1 ¥|t e aceg aetdaaglg £ ?squelﬂlya%/&g%m exl;l grdéﬁge%t%x ng?{P fhe expected

]xo@hmalned |s then refluxed until dissolution is
conplete; then the solution obtained is filtered
mhilst hot and cooled to a tenperature of 15-20C, with

ggg},_g :NGas,30s, 359@-? é@?&ﬁ 6{& -ez-ﬁl?glz ij}‘é?qj I)tb %'%éj%gﬁanyy-

dried amdtﬂ:@dm-gﬂaumem@ayb@&ﬁchm -expect ed product in
a yield of 95 % CLAIMS 1. Process for the industria
synt hesi s of perindopril of formula (I) HHN-COR2HO
TheGldSid(1d JobtiRdd in ard prhiusatauilovat) % assepidail €06 aht S)f methyl-
ereof, characterised in that the beg@% est er of

CyclPE?W}Fa and; tegpsigrred ftopg hydregenaioncefng cdpBn’ ((mablsidlclmrm-carbon
hd EB‘MEIJ')HH f L Pk b4 Rl BF water.

Susl5(%| I%{1 with a me tﬁgﬂrc 2?18%%%§%§§%%%d§%% fgg(lg% b}ggr(Zac e‘ga o

Thewnixiure retheo igydrogenasdd fuatermal pressidelgf 0.5 bar at a temperature of from 15

to 30°C, until the theoretical amount of hydrogen has been absorbed.

After filtering off the catalyst, the aqueous phase of the filtrate is washed with

methylcyclohexane and then lyophilised to yield the expected product in a yield of 94 %.

Example 3 : (2S,3a8,7aS)-1-{(25)-2-[(1S)-1-(Ethoxycarbonyl)-butylamino]-propionyl}-

octahydro-1H-indole-2-carboxylic 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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10 EtQRC NH (S) -CO2H in the presence of a coupling
agent selected fromthe foll ow ng reagents and pairs of
reagents :

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

hydr ochl ori de, -6-

(1, 3-di net hyl am nopropyl ) - 3-et hyl - car bodi i m de
hydr ochl ori de/ 1-hydroxybenzoivsazole, -7

(1, 3-di net hyl am nopr opyl ) ~3-€thyl - car bodi i m de

hydrochl oride / 1-hydroxy-7-azabenzo- triazole,

L PSS LR 1 B e o

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

hydrochloride / 3 dr oxy- 3, 4-di hydro- 5
dzi ne,
yI ) 43- et hyl - car bodi i m de

4- oxo-1, 2, 3- benz
(1, 3-di net hyl am
hydrochl ori de / N¥ drdiyphmm,H m de, M
dlcyclohexylcarbodllﬁide o ¢
1- hydr oxy- 7- azabenﬁp zol e, d|g§clohexylcarbod||n1de/
N- hydr oxysucci ni m dé; s)\di cycl xyl car bodi i m de
/ 3- hydr oxy- 3, 4- di hydr o-MHoxgF 1, 2, 3- benzotri azine, 10
di cycl ohexyl car bodi i m de/ @\ hydr oxypht hal i m de,
O (benzotriazol -1-yl)-1,1, 3(@)Eetranethyluron|um
hexaf | uor ophosphat e,

and@ﬂaﬁn@&a@ﬁ@d]@%&épﬁi&b sdltsfthdreds, dhadacteris@ll KRR IDeh BN ledtBR of
hexaf | uor ophosphat e,

ﬁﬁ@m@d@ﬁk@&@ﬁﬁzol-l-yl) 1,1, 3,3-tetranet hyl uroni um
tetrafl uorobhprate,
benzot ri gzol=-1-yl - oxytri pyrrolidi nopk
hexaf | ugr opt josphate, 15
benzotr} azol -oxy-tris(dinethy

gsphoni run

0) phgsphoni um
C)(benzotrlaqu 1- y(?J%{1,3,3-bis(tetrané§hyléﬁ%%ﬁ#onlu
m hexaf | uor ophosphat e,
O (benzotriazghy 1-yl)-1, 1, 3, 3- bi s(pent agabjyl ene) ur oni u
n1hexaf|uorophosphate
or anhddditiont saltfithe@bdtel srophasia ing) sniibexadhl Aeiapiasrhat &@ganic acid
. chloro-1,1, 3,3-bis(tetranethylene)formam di ni um
1Sf‘l’f’éﬁé’&fluorophosphate 20
chl oro-1, 1, 3, 3- bi s( pent arret hyl ene) f or mar ni di ni um
hexaf | uor ophosphat e,
with the compound of formula (III) :

CH,

S CH (111)

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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N- et hoxycar bonyl - 2- et hoxy- 1, 2- di hydr oqui nol i ne,

O [ (et hoxycar bonyl ) - cyanonet hyl eneam no] -1, 1, 3, 3-tetrar

net hyl uroni um tetraf | uoroborate,

O (3, 4-di hydro- 4-oxo0-1, 2, 3-benzotriazin-3-yl)-1,1, 3, 3-t

etranmet hyl uroni um tet r af | ugfobor at e, 25

O (3, 4-di hydr o- 4-oxo0-1, 2, 3-benzotriazin-3-yl)-1,1, 3, 3-t
(1,3edinmel dayinepeopy D -ethel-¢dreddindd© bgdadclloride / 1-hydroxy-7-azabenzo-

1- hydroxybenzotriazole, O (3 , 4-dihydro-4-oxo-1, 2, 3
tiazfdenzotriazin-3 -yl)-1,1, 3,3 -tetramethyl uroni um

{ /
B e G
(1, 3edinsetiet dnginop oopyl)r3 -eth§l -t cebadaiintide hytinrcalogidé /CB)-Ithdd]xye“zA d1hydro-

O (1,2-di hydro-2-oxo-1-pyridyl)-1,1, 3, 3-tetranet hyl uron
4- Omﬁqj%ibﬁﬂgp i Spor at e, - 8

a, 3?%1(%?6?@% : aﬁbgfo?)gﬁ ?éﬁg ceﬁ’ﬁﬁ%ﬁ%hé hydrdetdortad AN g@ﬁﬁﬁ@}ﬂhﬁlﬁﬂrﬁmc

or at roxybenzotri az
dlcmc(tszglcainuodynlmd}:—QL—hxdreky-@wamtytc)tnazoh,S, 3-bis(tetranieth

.yl h | te,
e R 2N GXBERYRPPRRPRE: 1, 1, 3, 3- bi s(t et r amet hy
dlc}l'&&fé)&lﬂ:%oﬁﬁhlf'&x/aj h#ﬂ}BQy 3, 4PRpRb At &o-1,2,3-benzotriazine,

dr oxy- benzotri azol €,
dlCKﬂQINXSIQ@@OdumHtW/IN hydmxgpighaliidai net hyl uronititntetrafl

O- BB P Dt o teframetpy yrqpium bR oORE%) ur oni ui n

O- (V%&Mﬁkdﬁtﬁ&ﬁﬂ%—ﬂ)&,l 3 3-tetramethyluromum hexafluorophosphate,
0- (N-sucei ni m dy -bi s(tetranet hyI ene) uroni um

O-(bazpifarelot-obot 251{3@3) vetrm%h@wyumkt@tﬁﬁbaom dee, joO

ben P U R B ol (et -1
benadsthyﬂm 1dﬁ-o>i‘jh—h§6dilrrﬁﬂmﬁilh@ﬁh&ﬁ@ﬂ&ﬂ&ﬁﬂqe&aﬂu&aﬂhﬂph&te c

i mde, nd droxy- 1, 2-di hy f; ﬁoxo pyrldlne
O- @%{Zpgwa@ﬂrﬂ)nl ARe- bl@é%tmeéhsé?neamsa@él epgilpgrophesphate,

OB S PO OB O Iy,
chlaronupyrtcdnﬂ,moﬁhodﬁmnmeni hexaﬁlluoro@hpﬂmamac eutically

chlorg Clelog ?qtns(tetramethylene)formamldlmum hexafluorophosphate,
chloro-1,1,3,3-bis(pentamethylene)formamidinium hexafluorophosphate,
N-ethoxycarbonyl-2-ethoxy-1,2-dihydroquinoline,
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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2. Process according to claiml for the synthesis of
perindopril in the formof its tert- butylaniine salt.
3. Process according to claim1, characterised in that
the conpound of fornula (l1la) is 20 used as starting
material. 4. Process accordigng to claim 1,
characterised in that the conpound of forrmula (11b) is

use S tartlng teria 5. Process accoyr di to
0-%?—&&%@ XAk BB Sd e 4 -frtrapmgthy qﬁ%ﬂlﬂ%@%‘@%&?%ﬁ“
_h}rd@@g&;ﬁob%tﬁgzo&arrl ed out under a hydrogen pressure of

han 10 bars. 25 6. Process according to claim 4,
O- (hhﬂlﬂazdtceﬂﬂaeeﬂ-pyndmht lt%bhgdmg@hﬂtme)monamh@)@rﬂup@phOSphate

O-CE o2 SHaplSieitot o PROPRSR AR TS RSO

phogﬂﬁ@eh@cfﬂrbxy FORRHARMACEUTI CALLY ACCEPTABLE SALTS

REOF Process for the industrial synthesis of
O-(Wentqiopdyl)-10£3, Bmtmmahxlw)omum tetraflapgoborate) HH - s

O-ﬁg@é@fmdyl?qs&,ﬁg % s%%%rjlte hy ne r(?nqgn% et?alﬁu%rosnoraté
O-(N-succinimidyl)-1,1,3,3-bis(tetramethylene)uronium tetrafluoroborate / 1-hydroxy-
benzotriazole,

O-(5-norbornene-2,3-dicarboximido)-1,1,3,3-tetramethyluronium tetrafluoroborate,
propanephosphonic anhydride,

N-hydroxy-5-norbornene-2,3-dicarboxylic acid imide,

and N-hydroxy-1,2-dihydro-2-oxo-pyridine,

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 (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.





