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-1 METHOD FOR SYNTHESI S OF PERI NDOPRI L AND THE
PHARMACEUTI CALLY- ACCEPTABLE SALTS THEREOF The present
invention relates to a process for the synthesis of
perindopril of formula (1) H_NF~CIEFI(1) H3C O CH3
CO2Et and pharnmaceutically acceptable salts thereof.

Wﬁd*ﬁ'?é??%%@?ﬁgmomwﬁ%ﬁéﬂﬁﬁﬁiﬁéﬁﬁ%ﬁﬂﬂa{a&w
val uabl.e |ca r o er ies eir princ
T G RLoh el o) PRPBS (o11B° BNFGSisex sFTndopEbAUBIMIIgD :
enzyme (or Itininasggll), which allows, on the one
hand, prevention ]i the conversion of t he decapepti de

angiotensin | to afept i de angiotensin Il (a
vasoconstrictor) on tihe other hand, prevention of
the degradation o YD R vasodllator) to an
i nactive 10 peptlde Th se two actions &dntribute to
t he benefici al eff d@rln il in cardiovascul ar
di seases, nore esp in arferial hypertension and
heart failure. Perlndopﬁui 7ts preparation and its use
in therapeutics have been scribed in European patent
specification EP 0 049 65é. n view of the
pharmaceutical val ue of this Conpound, it has been
inportant to be able to obtain it by an effective
synthesi s process, readily transposable to an

and pusineduicalicadceptablaatlts thereof.

Perindopril and its pharmaceutically acceptable salts, and more especially its tert-
butylamine salt, have valuable pharmacological properties.

Their principal property is that of inhibiting angiotensin I converting enzyme (or
kininase IT), 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 with excellent purity starting from reasonably
priced starting materials.

Patent specification EP 0 308 341 describes the industrial synthesis of perindopril by the
coupling of (25,3aS,7aS)-octahydroindole-2-carboxylic acid benzyl ester with N-[(S)-1-
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| eads to perindopril in a good yield and with excell ent

purity starting fromreasonably priced starting

materials. Patent specification EP 0 308 341 descri bes

the industrial synthesis of perindopril by the 20

coupling of (2S,3aS, 7aS)-oct ghydr oi ndol e- 2- carboxylic

acid benzyl ester with NN[(S)-] -2

ar bo [.]1-.(S)-alanin thyl ester, followed by .

GRS bbbt i Sufaet vy g epttonaiabe carbacytic group of
thd Rt @oORIEh e ciMytahprybidatibydr ogenati on. The Appli cant

has now devel oped a new process for the synthesis of

perindopril that uses readily obtainable starting
resent invention

rials. 5 Mre ecifically, the
Thed pg)th(g%ﬁt% 5° go‘ar‘%eg ‘élége‘? drey H’éo‘é% {roﬁé]%‘? nbhesisfingEBipnn! that uses
readlilgt optudiabBCRAtih€ fakatiapccept abl e salts thereof, which
process is characterised in that the conpound of

formula (H), of configuration (S) : wherein R

[ p.atom.o rotectin roup.for . :
MEEBPEIRGNS, Be BYRAAR I BB T lls PP B o BodliRes Sfverincopri
and phanaaetidally ,acedptabbdirbalguhaicbDWhill proclssH3Chdtactetisdd in that the

wherejn G represents a chlorine or gronlne atomor a
CWWQEW6QV?me#6KEbﬁ@%@ﬁHWﬁﬁ@Pdﬁ»i met hanesul phonyl oxy or
trifluoronethanesul phonyl oxy group, in the presence of
a base 15 to yield the conpoung q& formula (1V)

02
NH, (m,
B

T

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

is reacted with a compound of formula (IT), of configuration (R) :

H,C (Im),

C)Ilu-
O
a

wherein G represents a chlorine or bromine atom or a hydroxy, p-toluenesulphonyloxy,

methanesulphonyloxy or trifluoromethanesulphonyloxy group,

in the presence of a base

to yield the compound of formula (IV) :

) _CO,R
@(}\‘m/ o @
Br \‘E

H,C \‘(R) G
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H3C (R G -3 wherein R and G are as defi ned

her ei nbefore, which is subjected to an intranol ecul ar

coupling reaction to yield the conmpound of fornula (V)

: wherein R and G are as defined hereinbefore, which is

reacted with the conmpound of gorrrula (VI) @ HZN 5\ ) ~

CH3 (VI) CQ2Et v to yield the conpound of fonnula

(Vi) : (VI), 10 CO2Et wherein R is as defined

her ei nbefore, which is subjected to a catalytic
w]ﬂ@t&mqg@mta@a@@ag%&aﬁ&eiﬁewr@ d, after deprotection

where appropriate, the corrpound of formula (1). Anobng

the protecting groups for the acid functlon t here rray
wiiieh e rdubebed, toWart Rm hi i i

gr oups b}eénzyl \gﬁ% inecz)s}ilguc%érlrngé)L hﬂgergg% - CL?/IFG' Cmﬂpound of
fompwagV he bases that can be used for the reactl on

bet ween the conpounds of formula (11) and (111) there

may be nentioned, with opl ying any linmtation,

organi c am nes, su [ el yl am ne, pyridine or

di i sopropyl et hyI anmy eral bases, such as NaOH,

y 2

wherein R and G are as defined hereinbefore,

which is reacted with the compound of formula (VD) :

H,N._® CH (VD)

3

CO,Ft

to yield the compound of formula (VII) :

N~ Cor I
O cH,
H,C
)

NH

)
CO,Bt

wherein R is as defined hereinbefore,

which is subjected to a catalytic hydrogenation reaction to yield, after deprotection where

appropriate, the compound of formula (I).

Among the protecting groups for the acid function there may be mentioned, without
implying any limitation, the groups benzyl and linear or branched (C1-Cg)alkyl.
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Na2C8, K2CO3, NaHCOB or KHCOB. 5 The intranl ol ecul ar
coupling reaction is preferably carried out either in
the presence of a base and a catalyst based on
pal I adi um or using sodi um hydride and copper(I) iodide
or copper(l) bromde. The cajal ysts based on pal |l adi um
which are preferably used in the coupling reaction are
catal ysts based on pall adi um and on an aryl phosphi ne or
bi sphosphi ne. 10 Anbng those catal ysts there may be
Apponsgitisleases tiat baoube usep|fyi thy remyioh ibBivieah @ sompounds of formula (1)
3 d(0)/P(q-tolyl)3, Pd(0)/P(1-naphthyl)3,
4PPh %% ( %X
a@m }lﬁlﬁec}?%g‘ch ‘Pﬂ?ﬂyﬁ”)t ut HPHQ’Q%%W:#IPM@# ?rfgnlc amines, such as
i t @l ayil / bf @Q%
s dbay 37 o o e P IER R ol wiRER R Wi g¥s0p. KoM
Npp§hdse @bd%ﬁﬁ?OFdQKﬂﬁé%Bl()-BlNAP and (DPPF)PdC12.
CH2 Cl12/ DPPF, 15 BI NAP bei ng understood to be _
2, 2' -bi s(di phenyl phosphi no) -1, 1' - bi napht hyl,  dba bei ng
Thenaéremplssular gowingi oantipylis gerferablyt nesd ﬁ&%‘fth%einntﬁe presence of a
' hi [ o)ferroce
40055 3ARR BB b £ e 0B By and compert fodide or
copp@{Mbaisidphenyl phosphi no) pr opane. Anong t he bases t hat

can ?e used for the coupling reaction in the presence
Thgt catalysis hpspdion pajlagawewhish avalprefdiabip tdedrie tieayoupding reaction are

: i i mol vi l.imtation, Cs2C08,
B o M B SR S Been
Ampihorthome oatalyseiiees ahHMBRT n@nfokd, UHESH! ﬁﬂﬁﬁ)ﬁ%o limitation,
nesul.p | oxy or trifl uoromethanesul phonyrtox
Pd 3, thé &S&z‘f‘?(&ﬂhbet \B@@/R(h@aphfbmbgound’slt((?fP(banefthd)@@henyl)%
i carg OML. i n prese
gl ") RS RD AN, S D S e
mathoxypheydsi n8d(dy)i/B2nfary);, diPds@pEIRYHS W,@hRH)-BINAP  and
(DPPF)PdCl,.CH,Cl,/DPPF,

BINAP being understood to be 2,2'-bis(diphenylphosphino)-1,1'-binaphthy1,
dba being understood to be dibenzylideneacetone,

DPPF being understood to be 1,1 -bis(diphenylphosphino)ferrocene

and dppp being understood to be 1,3-bis(diphenylphosphino)propane.

Among the bases that can be used for the coupling reaction in the presence of a catalyst
based on palladium there may be mentioned, without implying any limitation, Cs,CO;3,
NaOtBu, Na,CO3, NaOAc and KOAc.

When G represents a chlorine or bromine atom or a p-toluenesulphonyloxy,
methanesulphonyloxy or trifluoromethanesulphonyloxy group, the reaction between the
compounds of formulae (V) and (VI) is preferably carried out in the presence of a base,
preferably an organic amine, such as triethylamine, pyridine or diisopropylethylamine, or a
mineral base, such as Na,COs, K>CO;3, NaHCO; or KHCO;.
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m neral base, such as Na2C08, K2CO3, NaHCG3 or KHCGB.
-5 Wien G represents a hydroxy group, the reaction
between the conpounds of formulae (V) and (VI) is
preferably carried out in the presence of an activation

reagent, such as N _ ? _ o
met hyl - N- phenyl - am not ri phenyl phosphoni Bm [ ORI/; ?e, th
' ther .than a hydrogen _atom by a sun
Wﬂéﬁ@i 1?8%?.%3 ¥ %ﬁ@dr@%&aﬂm SIPAGIER PaIvEEeR Ithg caamroundwof formulae (V)
r afkth [ ntermedi ates :

et he. Shon oy e B M R Al e Rl gt os
ety Nephsyyitaveispisipbenylplerspimaiipniiddide e, werSRIehother k@R hydro gen

ot 5%- PR of .the present invention. The conpounds
atolﬂ’ls)gr mﬁsa O(flr AR be prepared according to the

procedure described in the publication J. Am Chem

847-10848. 10 EXAMPLE 1 : (2S, 3aS, _
Tl%g;fgnfﬁ ?%g%) (-}é -%ﬁ@f - éyél ETR 0%t B )W}BEh yirarisaBll -as synthesis
inferro@listey i tHeCémRyied] Corl ﬁ'ﬂrahﬁ%uﬁéﬁ'iﬁf[’ﬁs%f&ﬂe&aﬁ§'jﬁj the synthesis of
tert-pbutylamne salt Step : Benzy ) .
pepipdgpra, qugl ag sughoforarp iptegral pA26Y the phesentioyndpanoy| uar ni n
o}- 15 propanoate Introduce 25.7 g of benzyl

- 2-bromophenyl al ani nate and 150 ni of_
Th%i%)ewew’ﬁ@fﬁﬁﬁ@){a (Ibt can e peepatadracconiang tbthengotdi@re described in the

e the ct i ' to OC and add 20 m
PR O RS bRy [ SR KPR By 102 o -

(2R) - 2- br onopr opi onyl chloride. 20 Subsequently, bring

the m xture to anbient tenperature. After stirring for

hour at that tenperature, wash the mxture with
m&a @ﬁeﬁaSmiaSDrldﬁ(ZS)tZe[(aS)elj(Etlgmyﬁaﬂ?h?f)Jémg%lamgﬁﬂa
evaporate p%[giohpﬁ-osé z{h\gf%l%-‘ili—ﬁl oie? -caltbo?cylié acid tert—rlr;pl)ltylam'ine

salt

Step A : Benzyl (25)-3-(2-bromophenyl)-2-{], (2R)-2-bromopropanoyl]amino }-

propanoate

Introduce 25.7 g of benzyl (5)-2-bromophenylalaninate and 150 ml of dichloromethane
into a reactor, then bring the temperature of the reaction mixture to 0°C and add 20 ml of
diisopropylethylamine followed by 132 g of (2R)-2-bromopropionyl  chloride.
Subsequently, bring the mixture to ambient temperature. After stirring for 1 hour at that
temperature, wash the mixture with water and then with dilute acetic acid solution, and

evaporate off the solvents to yield the title compound.
Step B : Benzyl (25)-1-[ (2R)-2-bromopropanoyl] -2-indolinecarboxylate

Introduce 15.5 g of the compound obtained in the Step above, dissolved in toluene, 1.57 g
of Pdy(dba)s;, 1.83 g of P(o-tolyl); and 21.5 g of Cs,COs into a reactor. Then bring the

reaction mixture to 100°C. After stirring for 15 hours at that temperature, the mixture is
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B : Benzyl
?;g?-1-[(2R)-¥-brotnopropanoy|}-2-inc!olinecarboaylate
Introduce 15.5 g of the conpound obtained in the Step
above, dissolved in toluene, 1.57 g 25 of Pd2(dba)3,
1.83 g of P(o-tolyl)3 and 21.5 g of Cs2C38 into a
reactor. Then bring the reaction m xture to 100C. After

15 hours at that tenperature, the m xture
brﬁﬁéﬁ tty aq?éLgﬁpleﬁbgﬂlﬂe@“érﬁt?P dpurifig éércb{qwiéoﬁﬁldlyp@\rqrfﬂlwd to yield
thbmtlehbmﬁmrﬁgr aphy over silica to yield the title

conpound. Step C. Benzyl o
(Zg?-l-((ZS) 2-{[ (1 S)-1-(ethoxycarbonyl)battyl Jai ni no) -

[.) - 2-4 ncl 5 Introduce 12.3 g of
o LRSS - 2 AU B (ANRe e b, wiheperogthyédt e
and 16 m of pr @&ﬁib?l}lﬂ—zrnklbﬁnécﬂitngﬁafeeaCt or; then bring

the m xture to 60C, slowy add & solution of 19.4 g of
t he conpound obtained in the Step above, dissolved in

f
SRS ey QR 50 Bt o o

acetaniériledni anebétor; dhdrilben RGO hiknAE 'tcd6@@ léfo‘v&ﬁ? ag& Egglutlon 8f 194 ¢

ff the solvents to yie the ti
of %agfﬂg%tu%d% az@ lgélgp Step above, d¥ssolved in dlchloromethane and reflux for

oS, 1 ( qycar b | am noJ-
: pr op|Acl)i;t16§/rl(I)%§%)jgt i oflirﬁz)b %Ht%éé? % %ﬁﬁqﬁﬁﬂlﬁ@f%&@ water and with
dilptetaceldeiasd s@u@omﬁhmapmmfﬂme eblivahts aﬁﬂbr& th@ﬁﬂ&&ﬂpound

above, dissolved in acetic acid, and en 0.5

% Pd/ C into a hydrogenator. Fydrogenate under a

pr&emlye oPS Bab, Bet)-I-HesMeE SLI- (BN b0 y)tszg,lg,ggwé

t heoretical ano ydrogen has been absor bed

Rermove t h& W4PA Qfm%’ﬁfrr P.Jﬂwdﬂeo%asrﬁmlwwctom to

between 0 and 5C and collect the resulting solid by
Wash the cake and dry it to constant wei ght

{Oduce gf) § lifhe erppamdcohipgehy tiettiemebayeasisscdradrinacetic acid, and
theAUI.5 tgy 0010 99 PWC into a hydrogenator. Hydrogenate under a pressure of 0.5 bar

between 15 and 30°C, until the theoretical amount of hydrogen has been absorbed.
Remove the catalyst by filtration and then cool to between 0 and 5°C and collect the
resulting solid by filtration. Wash the cake and dry it to constant weight to yield the title

compound with an enantiomeric purity of 99 %.

Step E : (28, 3aS, 7aS)-1-{(28)-2-], (15)-1-(Ethoxycarbonyl)-butylamino] -
propionyl}-octahydro-1 H-indole-2-carboxylic acid tert-butylamine salt

The precipitate obtained in the Step above (20 g) is dissolved in 280 ml of ethyl acetate,
and then 4 g of tert-butylamine and 40 ml of ethyl acetate are added.

The resulting suspension is then refluxed until dissolution is complete; then the resulting
solution 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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Step E (2S, 3aS,
7aS)-1-{(2S)-2-[(I1S)-1-(Ethoxycarbonyl)-butyl azni noj -
propi onyl ) - oct ahydro- 1 H i ndol e- 2- car boxyl i ¢ aci d
tert-butylam ne salt 20 The precipitate obtained in the
Step above (20 g) is dissolved in 280 ml of ethyl
acetate, and then 4 g of tert-butylam ne and 40 nl of
The resulting suspension is

etate dded.
ERABPLEDS S d BN b TR o381 2riCiSs 1o@poearbiatydrbithiaminl-
resulting sobysdigivitScld e ahil sy hot and cool ed
to a tenperat Brygﬁlglfqylﬁ’-c {Z%%hﬁ\g/v??’hwsa? #e?ir F?{S’.Oxglﬂ acid tert-
preci pitate obutilmeiheisaltt hen filtered off, nade into a
paste again using ethyl acetate, 25 dried and then
ground to yield the expected product in a yield of 95
% SEPEKANPLE2S-3-(3-BBm@dSyyl)-2-{/ (2R)-2-bromopropanoyl] amino -
7aS)-1-1(2S)-2-[ (1 S)-1- (Et hoxycarbonyl ) - butyl am™no] -
propi onyl } - oé’f’aa‘{é?ﬂ M4t i ndol e- 2- carboxylic acid tert-
butyl am ne salt Step A :
(2S) - 3-%2- Br onophenyl ) - 2-{[ (2R) - 2- br onopr opanoyl Jar ni no
Introduse g8 SpmeoiSo-2atrputophdnytedartee, 785 B gf @bter and 15 ml of toluene into a

- 2-hror l.al anj 7.5 f wat d 15 n of
resRl Sl IRERE LRI B it sdnadd 45 ek of M. sodium
hythetiteesol1QicanghdSBea s AGELR2 5 %'20%8 gfbgp%.%mog}ggggﬁi Q8oride in

solution and then a solution of
tolpeney Whilgi ksgeipe sl tsmprratine belowel °6 ant ohaistaimingihi I8 of the mixture
a ' ¢ bel gw 1QC and .mai.ntaini ng the .
G S LRl P SieR G e S et hour at 10°C,
adthgatrcontrated Bylrodhlaic ach tetbrirgd the HHNGE thdmidudeys gher 1 hour
gedl tlog' add corh%entrat ed hgdrochl oric acid to bring

RHECH 1B tolHencRhasg and then gd seprgntatted bydrocliieri¢ atideéméhe aqueous
phﬁea@gﬁﬁ@gletﬂ@pﬁ Aadd concentrated hydrochloric acid to

t he aqueous phase to bring the pHto 2.
The precipitate formed is then filtered off and dried to yield the title compound.

Step B : Identical to Step B of Example 1.
Step C : (25)-1-((28)-2-{[(1S)-1 ~(Ethoxycarbonyl)-butyl]-amino}-

propanoyl)-2-indolinecarboxylic acid

Introduce 10.5 g of ethyl (2S)-2-aminopentanoate, 13.5 ml of triethylamine and 13.5 ml of
acetonitrile into a reactor; then bring the mixture to 60°C and slowly add a solution of
19.3 g of the compound obtained in the Step above in 130 ml of dichloromethane, and then
reflux for 4 hours. After returning to ambient temperature, wash the mixture with water
and with dilute acetic acid solution; then evaporate off the solvents to yield the title

compound.

Steps D and E : Identical to Steps D and E of Example 1.
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The precipitate fornmed is then filtered off and dried
to yield the title conpound. 15 Step B : ldentical to
Step B of Exanple 1. Step
(29)-1-((29)-2-{[(I'S)-1-(Ethoxycarbonyl)-butyl J-anuno}-
propanoyl ) - 2-indol i necar boxyl_é'%_c acid Introduce 10.5 g
of ethyl (2S)-2-am nopent anoate, 13.5 nl of

kAl l3qnz&i3agd?f%§ of 20 acetonitrile into a
M; BPs Ilhé(zﬁ) JldSe1tEthexycarkpnyDdwitylaativoa
| uti d
above 1 n 13otmmspodul S HEIRMEL- ARRALIE A i Py lahine

for 4 hoursalt After returning to anbient tenperature,

wash the m xture with water and with dilute acetic

acid solution; then evaporate off the solvents to yield

t he Staptd e cdimmﬁm) -PB-Boepphénydntl {F2R)- Mpmzu&@ku/%@onyzoxy)
Steps D and E of Ex Iel -8 EXAMPLE 3 : (2S

7aS) - 1- { (2S) PLRYS %? [ EHERGOFF Dony | ) - but yI ani no} -

propi onyl } - oct ahydro-| Hi ndol e- 2-car boxylic acid
tert-but%l amne salt Ste A: Benzyl

Intgerdyce 95¢ gmfd}mpﬂew+2}b®¥r(oﬂ)baﬂjalﬂ}i(lqlle tantl wgnaﬁagg ﬂf(bﬁ[bﬂn?ethane
0 o SR M L SPRLOS S S Cae 25 8.,
duslolnhﬂmethmaﬁﬂmeand Ntiena ZEACHON of tmatjo CHIS- ltﬁlg‘gxgl Ji5opthyl-p-

1 rrp ture of the reaction m xture 0C and
tolgenesyiphansity egride. Piheatiring thnthixthesrto20nlslery tehperature. After stirring
fr(Jrlﬁ)omz e Noly [:5@5 Igy oet hyl - p-..t ol ul phonat e
“chior) de. #h%lr# SHIRG t aéﬁ%ﬁxtrﬁllx e oV ’él?‘rb"i’ag ¢ The E‘Hvents are then
evar@mjedaffmmyleldﬂtﬂlbentlesabmpbmmg 10 for 1 hour at that

tenperature, wash the mxture with water. The sol vents

are then

Steps B to E : Identical to Steps B to E of Example 1.
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evaporated off to yield the title conpound. Steps B to
E: ldentical to Steps Bto E of Exanple 1. -9 LAIMS 1.
Process for the synthesis of the conpound of fornula
(1) : HHNC®2HUCH3 CREt and pharmaceutically
acceptable salts thereof, 5 characterised in that the
conpound of fonnula (11), of configuration (S) : COR
wherein R represents a hydrogen atom or a protecting
group for the acid functi omeact ed with a conpound
of formula (111), of configuration (RR OH3CCl1 G 10
wherein G represents a chlorine or bromne atomor a
hydr oxy, p-tol uenesul phonyl oxy, methanesul phonyl oxy or

L P DI RS P R oAt o obiwarta (T 10
H

H 2 @
0 CH,
H,C
S

and pharmaceutically acceptable salts thereof,
characterised in that the compound of formula (I), of configuration (S) :

CO,R
NH, (m,
B

T

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

-

is reacted with a compound of formula (III), of configuration (R) :

H,C

(IIn),

Qllll-
@]
a

wherein G represents a chlorine or bromine atom or a hydroxy, p-toluenesulphonyloxy,

methanesulphonyloxy or trifluoromethanesulphonyloxy group,

in the presence of a base

to yield the compound of formula (IV) :



H3C (R) G5 wherein R and G are as defined

her ei nbefore, which is subjected to an intranol ecul ar
coupling reaction to yield the conmpound of fornula (V)
: wherein R and G are as defined hereinbefore, which is
reacted with the conpound of jformula (VI) : COREt to
yield the conpound of fornmula (VII) : 10 CO Et wherein
R is as defined hereinbeforq ¢¢é%mhich is subjected to

a catal ytic hydrogegatig o to yield, after

deprotecti on where oprilate, the ﬁ@ppound of
formula (I). 2. Synkhes according to claiml1,
characterised in that R r@ﬁres nts a benzyl or |linear

or branched (Cl1 -C6)al kyl group, 5 3. Synthesis process
according to claim1, chargl'eni€ed in that the
i ntranol ecul ar coupling reaction is carried out either
in the presence of a base and a catal yst based on
Headid RAjnH Ui iﬁ% I dri de and copper(l) iodide

Wor coppeg%%%zbroﬁgae.q%ﬂg%§%ﬁhesis process according to
claim3, characterised in that the intranolecul ar

whgc@lu@ bﬂged'tgf‘% ' ngﬂttlsclga%?é’cg\iag gco?l%fingl DedclSn RS e}‘?igllacﬁleoéorgpound of

ase and a cataly ase

formula (V) :
N COZR (V)s
0
HyCro(gy

G

wherein R and G are as defined hereinbefore,

which is reacted with the compound of formula (VI) :

H,N_® CH, (VD
CO,Et
to yield the compound of formula (VII) :
N CO,R (VID)
O CH,
H,C
)
NH
c)
CO,Et

wherein R is as defined hereinbefore,
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10 pal | adi um and on an aryl phosphi ne or bi sphosphi ne.
5. Synthesis process according to claim4,
characterised in that the base used for the

i ntranol ecul ar coupling reaction is selected from
Cs2CC8, NaQi Bu, Na2CCB3, NaOAg¢j. and KOAc. 6. Synthesis
process according to claim4 or 5, characterised in

A R B SR i v
te kB3 dffeemtle(lyl ) 3, Pd(0)/P(1-naphflly ,
apgg?g?/g?o-?ﬁg?ﬁ%gypﬁegyl;%i)PdZ(dba)SlPPhS,
Pd2(dba) 3/ P(o-tol yl)3, Pd2(dba)3/P(1-naphthyl) 3,

P - I Pd2( dba).3/.R(2-fuyl ) 3,

2 b3 e ARt SCEBAR A ) erqRRAL AR AU X Ferh o bent or
( DR pPUEHZheGHRGIC2)dDBPlEroup0 BLNAP bei ng understood to
be 2, 2'-bi s(di phenyl phosphi no)-1, 1' - bi napht hyl, dba
bei ng understood to be di benzylideneacetone, DPPF being

3. UBPBIRSHOQPhdets Q@C%dﬂll - gl(aﬂ‘h pEeWArﬁmé}%@@' oM @ 5 nolecular
and dppp being undersStood to be
1¢@upibing (etichbie rydaplias@htieitbyrin opapresenée oSy bhdeesids qatdee Bssed on

according to claiml, .characterised jn that G ]
- BAR DS o ndoRpatty i foBperd bromide.
p-t ol uenesul phonyl oxy, met hanesul phonyl oxy or

trifluoro- methanesul phonyl oxy group. -12 8. Synthesis
4. pPyetbesss arwesdiapgprdiog cloarhing , 3,ctlaratereed sedthan thdantranheecular

r 1 on_between_th onpounds of formnul ae é and
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di i sopropyl ethylamne or a mneral base selected from
Na2CC3, K2C03, NaHCO03 and KHCCB.

5. Synthesis process according to claim 4, characterised in that the base used for the

intramolecular coupling reaction is selected from Cs,COs, NaOtBu, Na,CO;, NaOAc
and KOAc.

6. Synthesis process according to claim 4 or 5, characterised in that the catalyst based on
palladium and on an arylphosphine or bisphosphine is selected from Pd(0)/PPhs,
Pd(0)/P(o-tolyl)s, Pd(0)/P(1-naphthyl)s, Pd(0)/P(o-methoxyphenyl)s, Pda(dba)s/PPhs,
Pd,(dba)s/P(o-tolyl)s, Pdy(dba)s/P(1-naphthyl)s, Pd;(dba)s/P(o-methoxyphenyl)s,
Pdy(dba)s/P(2-furyl)s, Pdx(dba)s/dppp, Pdy(dba)s/(+)-BINAP and
(DPPF)PdCl,.CH,CL,/DPPF,

BINAP being understood to be 2,2"-bis(diphenylphosphino)-1,1'-binaphthyl,
dba being understood to be dibenzylideneacetone,

DPPF being understood to be 1,1'-bis(diphenylphosphino)ferrocene

and dppp being understood to be 1,3-bis(diphenylphosphino)propane.

7. Synthesis process according to claim 1, characterised in that G represents a chlorine or
bromine atom or a p-toluenesulphonyloxy, methanesulphonyloxy or trifluoro-

methanesulphonyloxy group.
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5 9. Synthesis process according to claiml1,
characterised in that G represents a hydroxy group. 10.
Synt hesi s process according to claim9, characterised
in that the reaction between the conpounds of formul ae
(V) and (VI) is carried out _jn the presence of
N- et hyl - N- phenyl - aninotriphenylphosphoniun1iodide or,
i S other t dr n atom, . a .
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cheipaigd fromy trigghylemineh@ysdine radi disopropelethydrmping lorj a1 ntineral base

f gelénteoc{ fI‘Ol%l%\Iazébt 5 ﬁl&dh m3 ldtKHCO:;

9. Synthesis process according to claim 1, characterised in that G represents a hydroxy

group.

10. Synthesis process according to claim 9, characterised in that the reaction between the
compounds of formulae (V) and (VI) is carried out in the presence of N-methyl-N-
phenyl-aminotriphenylphosphonium iodide or, when R is other than a hydrogen atom,

by a Mitsunobu reaction.

11. Compound of formula (IV) :

©_CO,R
Br \*E

H,C ® G

wherein R and G are as defined in claim 1.

12. Process according to any one of claims 1 to 10 for the synthesis of perindopril in the

form of its tert-butylamine salt.



