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T/ ANUAPV aOO METHOD FOR THE SYNTHESI S OF DERI VATI VES

OF (2S, 3AS, 7AS)-1-[(S)- rg_ TANO A00F
ALANYL] - OCTAHYDRO- 1H | NDOLE- 2- CARBOXYL %331 DJAAF\B o&/
THEREOF FOR THE SYNTHESI S OF PERI NDOPRI L The present

invention relates to a process for the synthesis of
compounds of fornula (I) H(s) QNCXZH (1), 0 H3C

el i,

(rry : H (SJ 3 C (s) NH
(5) CQzpt and pharnaceutlcally acceptable salts
thereof. to Perindopril and its pharmaceutically
acceptable salts, and nore especially its tert-

THE l;ﬂ*ééleﬁrﬂl\ﬂz%uéﬁ Hlatep &Y @ MRkdahlfe %l?l egﬁcb(flc{}%xg?ﬂdfs of formula (I) :
properties. Their pri C|pal property is t
i nhibiting angloten5|nIH converting enzyme (or

z S)
N COH

2 @,
Hx 0
H.C
3T ®

NHR

wherein R represents a hydrogen atom or a protecting group for the amino function

2

and to their application in the synthesis of perindopril of formula (II) :

ZN CO.H

H 2 1y
0 cH,
H,C

Ilﬂ:

()
NH

&)
CO,Et

and pharmaceutically acceptable salts thereof.

Perindopril and its pharmaceutically acceptable salts, and more especially its teri-
butylamine salt, have valuable pharmacological 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.
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ki ni nase 1), which allows, on the one hand, prevention

of the conversion of the decapeptide angiqﬂg@%in/khthgycaCXf?
and

the octapeptide angiotensin Il (a vasoconstrictor

on the 15 other hand, prevention of the degradation of
bradyki nin (a vasodilator) te-an inactive peptide. ~-~
: JANUARy doO -2 Those two actions contribute to the

neficial effect f perin ril.in rdi gvascul ar ..
RO Bk Pnsoontlie &t 4R - 1 ) SRg PP RC b Amdipyescule
dishigad, indrakebpechily Rehlt @0 By pdrientibs ] BR&rfafden and its use

in therapeutics have been described in European patent
specification EP 0 049 658. 5 In view of the

euf | -val ue.of fhis co un It _has been .
PR BB APaR: ieR U TRE 18 bl iy R v Bes ARe A in Buropean
pateptnipfcgioprEree 649 65&adi |y transposable to an

i ndustrial scale, that I|eads to perindopril in a good
yield and with excellent purity. Patent specification

In ngoofg‘_gg Pﬁ#r}rggg\?tﬁ:éf P8 %fﬁl#g&gﬁrxﬁo‘lﬁhﬂ hy Qéeﬁqﬁlip‘grt%t to be able to

perin cou
obt&iaSt Bysnkdfé):ﬁmtﬁ) lttyadl 'fsqj'r@&@kgeéiﬁlgafeﬁlq?@s?ﬂ)l)e t@leh dnd sty Ecaile, that
ster Wwith.N-[(S)-1- 10 carboxyhutyl]-(S)-alanine ethy
leag%tpé’renflﬁ%fﬂén preeedicld 3 Wil redeBerd eyHiar bodi i mi de,
I i the: ' r fi Lk
Patp o EER T, Aoflfes (HE LERLPATNhiRll & Brfbiobily the
coupling difs@d\Bant7afesctalgldatindbl¢-A-cagexplic tbid benzyl ester with N-[(S)-1-

i cyc| yl carbodiim de. .The Applicant _has deyel qped a .
Cﬂﬁv’i}@?ﬂj&éﬁl% h&¥F's 18f Uise MroaREST i fiatiogpdbarbodimide,
follotRer by 1@kl dindragent svolice gﬁﬁgcbf igal ﬂe)(ergéme by catalytic

(gresent invention relates to a process for th
hydsgganaben.s of perindopril, which process is

T B Sl e B S e R

The Applicant has developed a process for the synthesis of perindopril that uses other

coupling agents.

More specifically, the present invention relates to a process for the synthesis of perindopril,

which process is characterised in that the benzyl ester of formula (I11a) or (IIIb) :

H
i : N ~CO,Bn : N ~CO,Bn
H H H

(Il1a) (I1Tb)

or an addition salt of the ester of formula (Illa) or (IIIb) with a mineral acid or organic acid

1s reacted

with the alanine compound of formula (IV) :
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or an addition salt of the ester of fornula (rlla) or
(I''I'b) with a mneral acid or organic ac_q_[ ,A?NUAR‘/ a00F
reacted with the al ani ne conpound of forimula (TI'V)
~(ANUA12y aC04- CH3 (1V), RUN (5) CO2H wherein R
represents a protecting group.for the am no function,
in the presence of a coupling agent selected fromthe
foll ow ng reagents and E rs of reagents : 5
(1, 3-di net hyl am nopr opy ?ts et hyl - car bodi i m de
hydr ochl ori de, (Iv),
(1, 3-di net hyl am ndpHOPYS) @3¢t hyl - car bodi i mi de
hydrochl ori de / 1-hydroxybenzotri azol e,
(1 3- di met hyl am nopr opyl ) - 3 et hyl - car bodi i m de
rochloride / 1-hydroxy- zabenzo- triazole,
Wh?l)é ngl dFRFETNA aamﬁorﬁeﬁ% YA ot far AOCHPES i i de
hydrochl ori de / N hydroxysuccini mde, 10
(1, 3-di net hyl am nopr opyl ) - 3- et hyl - car bodi i m de
n ﬂﬁydnwhbaapifdiewuﬁkingw@em(yel@;ted- oy theofollowing reagents and pairs of
?xo 1, 2, 3-benzotri azi ne,
“ﬁ%ql di m(t hyl am nopropyl ) - 3- et hyl - car bodi i mi de
¢ ﬁﬁgﬂ&m&ﬁfdogﬁ)dy”' ﬁX@l&P&f@Mlﬂﬁhé Ay @6chloride,

di cycl'ohexyl car bodi i m de _
{1, %dm}ﬁﬂhﬁm@pmbeﬁzm} cab@dlemdd hja@rod:fdbmdwﬂ lchydrosyhienzatgazole,

S o B LSLERLE A5 ben

tnaQMchlohexylcarbodiinide /' N hydr oxypht hal i m de,
O (benzotriazol -1-yl)-1,1, 3, 3-tetramet hyl uroni um
(1, %mﬂwwpmﬂﬁ -gthyl- carbodmmde hydrochloride / N-hydroxysuccinimide,

(1, %xa QQ%% °§’5’P' -81:hy11 cz)ﬁjg)dnrm%é ?h’ygrocﬁltonangt ? ¥1 rro%)(?f-l l,"é{pdlhydro-

orop
4c&bﬂb§hbaﬁmmmﬁﬁel-yl) 1,1, 3,3-tetranet hyl uroni um
tetrafl uoroborate

(L3 dimedramingprqpy)ri- 65@%?%94%% By dregiHeradsdtibydsoxyphthalimide,
dlcmmgf}égfbggﬁ%@/af-ﬁydroxy— 7-azabenzotriazole,

dicyclohexylcarbodiimide / N-hydroxysuccinimide,

dicyclohexylcarbodiimide / 3-hydroxy-3,4-dihydro-4-oxo-1,2,3-benzotriazine,
dicyclohexylcarbodiimide / N-hydroxyphthalimide,
O-(benzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate,
O-(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate,
O-(benzotriazol-1-yl)-1,1,3,3-tetramethyluronium tetrafluoroborate,
benzotriazol-1-yl-oxytripyrrolidinophosphonium hexafluorophosphate,
benzotriazol-1 —yl-oxy—tris(dirhethylamino)phosphonium hexafluorophosphate,
O-(benzotriazol-1-yl)-1,1,3,3-bis(tetramethylene)uronium hexafluorophosphate,
O-(benzotriazol-1-yl)-1,1,3,3-bis(pentamethylene)uronium hexafluorophosphate,
chloro-tripyrrolidinophosphonium hexafluorophosphate,
chloro-1,1,3,3-bis(tetramethylene)formamidinium 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,
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benzotriazol-l-yl-oxy-tris(dinethylanino)phosphonittn1

hexaf | uor ophosphat e, ;ANUAR‘]’ o’)\DO:l&

O (benzotriazol -1-yl)-1,1, 3, 3- bls(tetraneth
m hexaf | uor ophosphat e,

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

uroni u

I tr I|d|no hosp hexaf | uor ophosphat
o-Ga-Shidsbit flor! J s3bspetpeans P ATty Oa R trgafluoro-
bmﬁ@xafluorophosphate

ch1qro-1,1,3,3-bis(pentanethy|ene)fonnanidinium
O-(Bexdihy drorioptins Bliabazoiriiziet hohyich? Baeydm@hd ook tetrafluoro-

1, 2-di_hydr oqui nol | ne,
bmﬁﬁ?lgpﬁ' g%?@ﬁ”??£écyanonethylenean1no] 1,1,3,3-tetram

0- (emhdahwr@m 40-1 QtBV ?éﬂzH@fa%OI ane, 1,33 tmluﬁmﬁn tetthfluoro-
4- dlhydro - oxo- 1, 2,

bmﬂ%éﬁ&@wﬂn@noﬁmghwi) 1,1, 3 3-tetranet hyl uroni um

ORI B DO Sormins i 3 ey st
bm@&ﬂaaﬁﬁh&[uroniun1tetraf|uoro- bor at e

/1- hxdro%%benzotrlazole
O-(b2¢Ghydrgihgun-bpyridwdd-111. 53 detraretarlrioatimntegalingroborate3 | 3- t

r oni a
O- 2&@F§&rp#o % glp&mﬂfl? 621 %I_,’ lf&gla?ndﬁtﬁagr%h%il{ ’g}(rgﬂ\iorgboréte /
LhymenﬂmmﬁmamhﬂCB -yl)-1,1, 3 3 -tetranethyluronlum
tetrﬁfluoro- bor at e col |

/
O-(b2dit zdrar%geﬁfﬂrbPzrlexléth%ﬁﬁdeFrymﬁhzlese)yrQI@fm hegafhiprophesphate,
O- (SIS GAPLASANMA L 2 S bistipramethylegoyraniym hoafiuoro.
phdspimt¢ £1-hadlowpibetataszld, 1- hydroxybenzotriazol e,

O G HABHAN: hbdar EhomEBRYE PR et orgborate, o o
o-&- §u15c1%irgidm§dlr 033 lﬂ%‘(@et}anﬁ'l’ﬁ Iéﬁéh oﬂm}]n- SRSt ALr anet hyl

ene) ur oni um hexaf I uor o-
O-(N- Wdlmgm)dybeln]z,aﬁrh)ldmﬂmeﬂm&ene)uronium tetrafluoroborate / 1-hydroxy-
u00|n|n1dyl) 1,1, 3,3-tetranet hyl uroni m

be O_tg"i
P& FAY Puor obor at e,
O-(8-rlobborhigel 2)3-Ai ey okinkidb)-3,13, RidtkahRiyRirehini ©R80 OB k)
tetrafl uor obor at e,
propanephosphonic anhydrlde
N-hydroxy-5-norbormene-2,3-dicarboxylic acid imide,

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

optionally in the presence of a base,
to yield the compound of formula (Va) or (Vb), respectively, depending on whether the

compound of formula (Illa) or (I1Ib) is used as starting material :
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O-(N-succinimdyl)-1,1, 3, 3-bi s(tetranet hyl ene) uroni um

tetrafl uoroborate / 1-hydroxy- benzotria;ng;_:LAF¢UA¢1V 007

O (5- nor bornene- 2, 3-di carboxi m do)-1, 1, 3,3-tetramet hyl u
roniumtetrafluoroborate, 20 propanephosphonic _
anhydri de, N hydroxy-5-norbaosnene-2, 3-di carboxylic acid
i mde, and N hydroxy-1, 2-di hydro-2-oxo-pyridine,
optionally iP the presence of a base, to yield the
compound of -Q) mula (Va) or (Vb), respectively,

dependi vhet her the 25 conpquhad ormula (I11a)
or (Illb @s starting mat X UAP, y aQ01
-5 H (s) H N CO2Bn & HC HC 3
(s) 3 (s) NH 2Qt)o(z%a) (Vb), i i sChlBn

catal ytic
pal | adiumto

defi ned herel nbefor@®, which is subjected t
hydr ogenat Hgem=k'eacti on i n the preserge
yield the prod pof fornula (1). 5 Ano®g _the
protecting group or the am no function ch can be
used in the present invention, there may be nentioned,
wi thout inplyiMay any limitation, the tert¥b),

but yl oxycar bonyl, benzyl and benzyl oxycar bonyl groups.

wherein R' is as defined hereinbefore,

which is subjected to a catalytic hydrogenation reaction in the presence of palladium to

yield the product of formula (I).

Among the protecting groups for the amino function which can be used in the present
invention, there may be mentioned, without implying any limitation, the tert-

butyloxycarbonyl, benzyl and benzyloxycarbonyl groups.

The catalytic hydrogenation of the compound of formula (Va) is preferably carried out

under a hydrogen pressure of less than 10 bars.

The catalytic hydrogenation of the compound of formula (Vb) is preferably carried out

under a hydrogen pressure of from 10 to 35 bars.

The compound of formula (I) thereby obtained is then subjected, if required, to a reaction
deprotecting the amino function, followed by a coupling reaction either with ethyl 2-oxo-

pentanoate under conditions of reductive amination

or with a compound of formula (VI) :
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The catal ytic hydrogenation of the conpound of fornula S00F
(vVa) is preferably carried out wunder a hyfr®gée AR

pressure of |less than 10 bars. 1o The cat%?i??gilw%L) \f

hydr ogenati on of the conmpound of forrmula (Vb) is

preferably carried out wundeg.a hydrogen pressure of

from10 to 35 bars. The conpound of fornmula (I) thereby

obtai ned is then subject if required, to a reaction
deprotecting the amno f ion, followed by a coupling

reaction either with egﬁﬁl 2- 0x0- pent anoate under

condi tions of reductive am nation 15 or with a conpound
of formula (VI) : -1-~2~ANOAR7 c90D~_ -6 JH3 (M), XC
CCREt wherein X represents a | eavi dglhroup sel ected
from hal ogen, -O SER2CRBC&hHt-O-SO2 CH3 to yield
optically pure perindopril, which is converted, if
desired, into a pharnmaceutically 5 acceptable salt

whéreX réﬁﬁtstaﬁﬁﬁﬁipgg%égﬁgh@&eé by haldpen Exanpl es

her ei nbel ow i || ust e I'nventionm Exanple 1

2S, 3aS, 7aS)-1-{(29)-2-[ rt-Buyyl oxycar bonyl ) -am no)

“&F&%ﬁﬁz} - ek WS%@&% 2-carboxylic
acid/ method | : StepA : nzyl ’
(2S,3a8,,7aS)-1-{(2S)-2-[(tert-butyl oxycarbonyl)-am no]
propi onyl }- 10 octahydro-111-i ndol e-2-carboxyl ate: 200

to geldfopti28ly3pSe teShdqeilatithads nadokae?-i€ dedhed yinte a dhinthaceutically
benzyl ester para-tol%ene- sul phonate, 65 m of

a“???é%ﬁyfé 8 BmErtbutylppmesaliet hyl acetate are
introduced into a stirred reactor, followed, after
stirring for 10 m nutes at anbient tenperature, by 87 ¢

TheExanpleehdreinbelp wlibnstede the myslehtiqrS) - al ani ne and 175 g of
O (benzotriazol -1-yl)-1,1,3,3-bis(tetra

Example 1 : (2S,3aS8,7aS)-1-{(25)-2-[(tert-Butyloxycarbonyl)-amino]-propionyl}-
octahydro-1H-indole-2-carboxylic acid / method 1 :

Step A : Benzyl (25,3aS, 7aS)-1-{(2S)-2-[ (tert-butyloxycarbonyl)-amino]-propionyl}-
octahydro-1H-indole-2-carboxylate :

200 g of (2§,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 87 g of N-[tert-
butyloxycarbonyl]-(S)-alanine and 175g of O-(benzotriazol-1-yl)-1,1,3,3-bis(tetra-
methylene)uronium hexafluorophosphate. The heterogeneous mixture is then heated at
30°C for 3 hours whilst stirring well and is then cooled to 0°C and filtered.

The filtrate is then washed and subsequently evaporated to dryness to yield the expected
product.
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15 met hyl ene) ur oni um hexaf | uor ophosphat e. The

het erogeneous m xture is then heated at g}oj%NUAK\./ A00T

hours whilst stirring well and is then cooled to 0C and
filtered. The filtrate is then washed and subsequently
evaporated to dryness to yield the expected product. J
ZAI fUAKL ¢ not -7 Step B : (2S, 3aS,

SEEL i ahyas o2 A R 6;@‘&323 b iR Pt aSeae
obt ai ned gepy, FYRo-PUSYAPUS. S ER) (200 0) 18 di ssol ved in
an

200 M of ne hy - cyc o exane transferred to a
hydr ogenat or; of 5 @6pal|ad|un}on carbon 5
re then adde

TR RR e oh 461$ Breviigbayer Yo" RS A BReSIvE! fmaRo Tl of methyl-

cbhéﬁé}@ﬂ@nﬁ{&fﬁraﬁm&édat PheRsitb&nor,028 Pagr 3t o@ par _on-
ytenperature of fron1fS ?%H 8 0ant Qqﬁe the ae??gnﬁoncmbon

sugnepdert ingi0 my@ﬁragtémlcnelgh@ean agbibor a:nwed fafloweed by b4(emi nfjwater.
ff cat al eous has the filtrate
THR bl i P g S PR e R o F kit G sprmpr@te phtiom 15
to BOHl‘ &nhh&e&%&ﬁ&k@ﬂa@b@ﬂ%hy&rﬁg& ]Yds%'egn Hsoffba% to
Aftg S%EEI‘EQ aéf -the { ¢apadystp -th¢ tagueotBu pirdsox 9t dhd oblyrate- asmwas]led with
meﬁfgr@ %&Qy %zne %ﬁ&%g%grog}qhse ody%lg tl%e eg(%{ac & X loldgct&}n a yield of 94 %.
(28)-I-{(28) 2-[(tert- butyloxycarbonyl) am no] propi onld

-2, 3- di hydro-IHindol e-2-carboxylate : 200 g of
J&&ﬂ%ﬁ 2f éﬁl%%M)d-fmﬁﬁdwewmmemw@mmo] -propionyl}-

Doy & 1 O WEIDIINRN S 2 BB gcid lghloi Y] 2 D 20€

llitre o acetaté are vt F8a0EEE % ito a stirred
reactor follomed after stirring for 10 m nutes at

I ent A . .

{ort - B B car Bonar o ey e auinglprapigpl)-2.5-
C)(benzoﬁﬂwdmelH&n&bkaﬂmﬂbamﬁnbjs(tetranethylene)uroniu
m tetrafl uoroborate. The heterogeneous m xture is then

heated at 30C for 3 hours whilst stirring well and is

200 I'geﬁf ¢eRLED 3 %H}%@ﬁ‘ﬁl b &L &b %teT Egrg—tb utef)@sh hoﬁate NEA m1 of

washed and sSubséquent|y evapor at ryness o yleld
tnqthlgla@memdeb litre of ethyl acetate are introduced into a stirred reactor, followed,

after stirring for 10 minutes at ambient temperature, by 89 g of N-[tert-butyloxycarbonyl]-
(S)-alanine and 151g of O-(benzotriazol-1-yl)-1,1,3,3-bis(tetramethylene)uronium
tetrafluoroborate. The heterogeneous mixture is then heated at 30°C for 3 hours whilst
stirring well and is then cooled to 0°C and filtered.

The filtrate is then washed and subsequently evaporated to dryness to yield the expected
product.

Step B : (25,3aS,7aS)-1-{(25)-2-[ (tert-Butyloxycarbonyl)-amino] -propionyl }-
octahydro-1H-indole-2-carboxylic acid :

The residue obtained in the previous Step (200 g) is dissolved in 200 ml of methyl-
cyclohexane and transferred to a hydrogenator; 26 g of 5 % palladium-on-carbon

suspended in 80 ml of methylcyclohexane are then added, followed by 640 ml of water.



product. Step B : (2S 3aS,
7aS)-1-{(2S)-2-[(tert-Buyl oxycarbonyl) -am nolgr S0 F
- octahydro-| Hindol e-2-carboxylic acid : ‘rltx'é rg@l}gﬂg/}‘gy
obtained in the previous Step (200 g) is dissolved in
200 m of nethyl- 25 cycl ohexane and transferred to a
hydr ogenator; 26 g of 5 % pal |l adi um on-car bon

m of methyl cycl ohexane are then added

ThS US ended. i n gg_
t B¥Btetd tByn BYtORmaiA uRdeed Preseite off Ahar Z0a ipneratyreTeffrom 15
i r u -
fo PUNC AR e MR A RORRARCRY O, oy BIP RE MRy dich has been
abspthedr ¢h¢ calxtanoisntheof hénelt agen temperatuesl dfofrom 50 to 100°C and
ebenzyl at.i on _has be absorbed; the m xture is fhen .
by BT BT BiFSF O LA LOBE RIIORS BCRSCACuE haf bydrogen required

formﬁﬁo@gﬁﬂﬁheﬂtw hdd RESESWRqof 30 bars until the
t heoretical anount of hydrogen required 5 for

Aftgy diltsgegapffomhefcatalyst, r theg ai@eub génsabifottee filtraé tier washed with

ittering off the catalyst, t aqueous phase of the
met | Ea S R R0 e i 5 R ERRE Ehd "t hen

| yophilised to yield the expected product. - ANUARy 00

-9 CLAIMS 1. Process for the synthesis of conmpounds of

formula (1) H(s) (s>- (s) HNCO2H (1) O H3CY5)

NHR
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wherein R represents a hydrogen atom or a protecting
group for the amno function, 5 characterjsed-n that
the benzyl ester of formula (lIlla) or (11%&%\7 A00T
cOBn HHH((Illa) (I1lb) or an addition salt of the
ester of formula (Il1la) or (lllIb) with a mneral acid
or organic acid is reacted with the al anine conpound
of formula (IV) CH3 (IV), 10 RHN (S) CO2H wherein R
represents a protecting group for the am no function,
in the presence of a coupl@ClgIMfent sel ected fromthe
follow ng reagents and pairs of reagents: (1,3
- di net hyl am nopropyl )-3 -ethyl -carbodiimde
hydr ochl ori de, 15
(1, 3-di net hyl am nopr opyl ) - 3- et hyl - car bodi i m de

1. Braease firdhe siathesistnfdompyislsadtormmto(le, - 10-
(1, 3-di net hyl am nopr opyl ) - 3- et hyl - car bodi i m de
hydrochl oride / 1-hydroxyy 7- azabenzo- triazol e,

(1, 3-di net hyl am nopt op et hyl - car bodi i m de

hydrochl oride / N-pydgpxysudgini m de,

(1, 3-di et hyl am noprQpyd)3-T
y_

hydrochl ori de / 3-hydrgx
4- 0xo-1, 2, 3-benzotri azi ne,
(1, 3-di net hyl ani nopr 8%M¢ 3- et hyl - car bodi i mi de
hydr ochl ori de / N—hydroﬁy '
di cycl ohexyl earbodiiride

whérelyRIrept¥sehtsazpenzatdid A sPh rotdiny elRPE¥Y e anRRs kindise

/' N-hydroxysucci ni m de,

characterised in that the benzyl ester of formula (I11a) or (IIIb) :

H
: z N: ‘COan N CO,Bn
H H H

(Illa) (I1Ib)

or an addition salt of the ester of formula (IIla) or (IIIb) with a mineral acid or organic acid

is reacted

with the alanine compound of formula (IV) :

CH,

V),
RHN™ ) CO,H

wherein R' represents a protecting group for the amino function,

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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30

di cycl ohexyl ear bodi i m de /

3- hydr oxy- 3, 4- di hydr o- 4- oxo- 1, 2, 3- benZth/%_gFANéARV S0 F

di cycl ohexyl earbodi i m de / N hydroxyphth
O (benzotriazol -1-yl)-1,1, 3, 3-tetramet hyl uroni um

hexaf | uor ophosphat e, -10- _
O (7- azabenzotriazol 1-yl)-1,1,3,3-tetraret hyl uroni um

(1SR B BPRAS IR iy garpodingide dhydsabiarydeut drsipy-T-azabenzo-
tridzBlel af | uor obor at e,

benzotri azol - 1-yl-oxytripyrrolidi nophosphoni um
(1 ﬁ@lj@(pthﬂgﬁ)@ﬂmgmﬁhﬁ €fhylBarbodiimide hydrochlonde / N-hydroxysuccinimide,

h
(1 ? & a«%h'] Igl?%r%('}gag@ﬁ%% é:)%fl Ibscgnm droch %)epp gsh%/d?onxyl—'gnll -dihydro-

4-0Re(IgERbehIdtAZAhe, 1- Y] ) - 1, 1, 3, 3- bi s(t et ranet hyl ene) ur oni u
m hexaf | uor ophos hat e,
(1, pdppethyl élfflﬂfi@zmylh%ﬁ:thjybmarm@lr@db ihsdroehtosdet NyHydne)yphthalimide,

d1c2ﬁpﬁé§§4a?h%ﬂgggg$?g% gfﬁ KSdeHBPIENTIAZYSS | uor ophosphat e,
dlcy&ibbamlc‘arﬁbd&inﬁd@! H(Hy@fd Biﬁicl’ﬁ{ﬂnﬁfée) f or mam di ni um

f | h hat e
iRl B R b a0a & bt arkek iy dnel oor- I oimp ivine,

dlcﬁ?m{ggxyc@ragony%]ﬁg%g ﬁoxﬁhﬂfalfn l(ﬁll hydr oqui nol i ne,
O-@efAotridrok y-ody-barsy3- %«:lt@mngm{imhlmaﬁmw@;}holpﬂmé% 3-tetram
oAb aRa- bbb Pt baceguosphosnies, s
0- (btex%vm@pw hHLey y{%@%ﬁ@g&g@m PR Shor e

3, 4- di hydr o- 4°ox nzotriazin y’|)1133t
ber@@m@t hy]—wxﬁnpmmltdemmbkpmnmm bs@afltierophosphate,

bend Y Gr BB iminairbesbr kel angphosphae., .

O- (Bér[z@ffﬁizbb‘i-ljﬁl)oﬂ'l um Bﬁ{téﬁﬁéﬂl&e)%ﬁﬂﬁéxaﬂuoropbosphate
N- met hyl nor phol i ne,

O-(benzetriazel- hy rblﬁsbméptn@n@ﬂtyimzmmmmmh&xﬁh}olr()phbsﬂhafﬁe 3-t

mtet a or o borate / collidine,
Chh%g?@@(g}qw&gﬂ F“ﬁ‘#‘ P?SP%“:? 3, 3-tetramet hyl uron
hlcbrurmIEBrlﬁi kdﬂﬁhﬁé@l@]@{ ﬁ&tiuﬁlﬂe @ﬂ&ﬁ) sh
’ 2-di h(ydro 2- oxg?ﬁlof%?/% dyl ) - * 3p % amet hyl ur on

chlqrehl] T[ %,@rlgq(p%p@g@y@g)ﬂbrmmmdmmm 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 -yD)-1,1,3,3-tetramethyluronium tetrafluoro-
borate,

O-(3,4-dihydro-4-0x0-1,2,3-benzotriazin-3 -yD-1,1,3,3-tetramethyluronium tetrafluoro-
borate / 1-hydroxybenzotriazole,

O-(3,4-dihydro-4-oxo-1,2,3-benzotriazin-3 -yl)-1,1,3,3-tetramethyluronium tetrafluoro-
borate / N-methylmorpholine,

0O-(3,4-dihydro-4-ox0-1,2,3-benzotriazin-3-yl)-1,1,3,3 -tetramethyluronium tetrafluoro-
borate / collidine,

O-(1,2-dihydro-2-oxo0-1-pyridyl)-1,1,3,3-tetramethyluronium tetrafluoroborate,
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1- hydr oxybenzotri azol e,

O (1, 2-di hydro-2-oxo-1-pyridyl)-1,1, 3, 3- bl_éj(_@trjﬁg}\wy‘g\/ A0 F
ene) ur oni um hexaf | uor ophosphat e,

O (1, 2-di hydro-2-oxo-1-pyridyl)-1,1, 3, 3-bi s(tetranet hyl

ene) uroni um hexafl uoro 5 phogphate /

1- hydr oxy-benzotri azol e,

O-é) Zt(é\{-g?illllﬁ%-g%(g] Il %é)dyl% 1 I,§ 23 -‘[ettra(i}lcgtﬁl}rl‘i‘Srtog}/uln%J {e%glﬂgcr)rr]oborate /

1-h§tfoNyBdieeirleedyl ) - 1, 1, 3, 3- bi s(t et ranmet hyl ene) ur oni um
fetrafl uor obor at e,

O-b2dihgdroct-axer dwl)dyh) 11,3 3saim@r(amthrymluwﬁmn@emmrmphosphate,

bor.at e. trlazole
O SR B i LY O raB B R P Rt tnong ur
phdzphalmleiyﬁﬁfxbf%hﬁ&ﬁﬁﬁﬂ@, pr 0panephosphon! ¢ anhydri de,
N- hydr oxy- 5- nor bonene- 2, 3-di carboxylic acid imde, and

O-(N-sirameidyl)- bl é»%gﬁaﬂmemybmmpwﬁ robogait.i onal |y i n

i1dt d of
O SueBEREES.E s PoRiefundRubfodiRy HISLRETREHE,
O-Whstchimimidys)-1 d:G[mBllsl(ietrzﬁlﬁetﬁ}ﬂéﬂE)uI@nﬁlhi %&éﬂﬁrolﬁdrhtbb)l-ﬂy@lroxy-

used qs starting material H (s) (s) (s) H N COZBn
bengePiBAOleH 3C (s) H 3C (s) O O NHR NFIR  (Va) (Vb),

O-(4hRi5HeB-2 B%hc%?b i(ﬂ) 9, nes eLNhel Bl Gonil & ahﬁorobor
PR

subj ected t'o a ca rogenat’i on reacti on
propmhmpdaomﬁ: aphydrald:[,umto 20 yield the product of

N- hy%roxy-ba n<()rb)ornene 2,3-dicarboxylic acid imide,

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

optionally in the presence of a base,
to yield the compound of formula (Va) or (Vb), respectively, depending on whether the

compound of formula(IIla) or (IIIb) is used as starting material :

H
30
2 >N” CO,Bn N~ ~CO,Bn
H
0 0
H,C~ H,C

NHR' NHR'

(Va) (Vb),

wherein R' is as defined hereinbefore,

which is subjected to a catalytic hydrogenation reaction in the presence of palladium to

yield the product of formula (I).

2. Process according to claim 1, characterised in that the compound of formula (I11a) is

used as starting material.



10

2. Process according to claim1, characterised in that

t he conmpound of fornmula (111a) is used asjﬂéﬁtiﬁgpﬂLAE}f NOD F
material. 1 FArlU 4RV aoOl -12 3. Process according to

claim1, characterised in that the conmpound of formula

(I'l'1'b) is wused as starting-rmterial. 4. Process

according to claim2, characterised in that the

. ey Q&%tf(!hﬁ t(5 %ﬂi&érlo Qh%rﬂct%ﬁ&d HIRPD goﬁé?ﬁq%;@oﬁﬁé%@(}ﬂb) is

is carried o en pressure
Smmmmbmuﬂngimkﬁmmcess accordlng to claim 3,
characterised in that the hydrogenation reaction on the
compound of forrmula (Vb) is carried out under a

. rEfQée@QﬁEboP&ﬁ%%r’ i fcﬁlgf&%gsédo t‘ﬁgt IIH rh dro en iro‘ﬂcr%?c‘&ion on the

for the synthesis of 'perin opr| eut | cal
aoopptabloé feahtls Ve rie afrricdOowit amder mghydrogarapm@me uﬂl‘dess than
gb formula (1), characterised in that the said conpound

rmula (1) is obtained by the synthesis process
accordlng to any one of clainms Ito 5.

. Process according to claim 3, characterised in that the hydrogenation reaction on the

compound of formula (Vb) is carried out under a hydrogen pressure of from 10 to
35 bars.

. Process for the synthesis of perindopril or pharmaceutically acceptable salts thereof

starting from a compound of formula (I), characterised in that the said compound of

formula (I) is obtained by the synthesis process according to any one of claims 1 to 5.



