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a CRYSTALLINE FORM OF THE ARG NI NE SALT OF PERI NDOPRI L,
A PROCESS FOR | TS PREPARATI ON AND PHARMACEUTI CAL
COVPCOSI TI ONS CONTAINING | T The present invention
relates to the a crystalline formof the arginine salt
of perindopril of formula (4): H gNCO2H (1) OCH3 O
HNH H3C (s) HNH2 NH (s) CO2Et to a process for its
pre aration and to pharmaceutical conpositio

BV Al LINE FORN Q5 FHE AR(ININE §A&anQE€lERJé\HP0§?RIL

Z‘SF? 7 Chave oamaePSS R TnSIREE: Rkwiyons aRiPc "G

Thei 1 psiANMIACEUPRECL COMPORITIONS ODNY AINING IT
angiotensin | converting enzyne (or kininase I1),

whi ch al | ows, on the one hand, inpedance of the

conver si on of capep nsin.lto,the . .
G 5L G B AR, AL G PR 2 perggpee o
fortallfs (net her hand, prevention of the degradation of

bra yk|n|n (a vasodllator) to an inactive peptide. 10

Those two actions contribute to the beneficial effects

of peringdopril in cardiovascular diseases, nore

especialky in arterial hypertension and heart failure.

Peri ts preparation and its use in
therapeutlcs ave been descriped in European Nipgt ent
speci AN, OF (p 49 658. 15 The arginine salt of
peri ndopgi I \has been descr| N H )
speci ficati @&p 1C3R4 87@. g H

LCS "N,

NH

)]
CO,Et

to a process for its preparation and to pharmaceutical compositions containing it.

Perindopril and its pharmaceutically acceptable salts, and more especially its arginine 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, impedance 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.

The arginine salt of perindopril has been described in European Patent specification

EP 1 354 873.
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-2- In view of the pharmaceutical value of that
conpound, it has been of prine inportance to obtain it
with excellent stability, mainly in terns of
hygroscopicity, of processability of the powder, of
filtrability of the solid, of_grindability, and of

sol vent retention. Qotaining a well-defined crystalline
formallows those requirenments to be net. 5 Patent
specification EP 1 354 873 describes the arginine salt

In GkwidTthd gRRateut thiada GOSURBINYompdass iNkds, beBRWE YEme importance to
specify the conditions for obtaining that salt in

obiggy if wethfegedlent #akiktyamaie i i§pps offHErossppiribant pmssgbi\}\i/ty of the
oyt ok b 6r Bt i BPaRRlebtl, ATLF RASRE el 20 o

result, has valuable characteristics for filtration
drying 10 and ease_of formulation. Mre specifically,
Obigiging Fé@rﬁe%inﬁ@ éﬁafﬁﬁaaﬁlerfemag@%vv% fHo3TEAHIERSAE: INSITRRE: f or m
of the conmpound of fonnula (1), characterised by the
follow ng powder X-ray diffracti on peaks, neasured
Patasi spgcificationf ER L 36487 2 desaribés the expppee saindfi peciad dyodeTlzat document

expressed in ter, f angle 2 theta. . 4.5 .7.9 and
o3 TS eprr weity ybe (RBHORE e hvind it s df b vioydefined
crysffirR Gy stal line formof the conpound of fornmula (1),
characterised by the foll owi ng powder X-ray diffraction
peaks, neasured wusing a diffractonmeter with a copper

Th%l ;l.tpipl_in%t%% He?s%e(g\g Po%@gél%rt ?F;esaggigh]% st lg%ggerg{slo%g(&?glp%roi)pa%e% in a well-
defiedf @yadlide fdrhethar, &8 &Nlesili) haNAI0sblE ehab&sridts hefidation, drying
crystalline formof the conpound of fornula (1),

and ease o€ femulaignby t he fol | owi ng powder X-ray diffraction
di agram neasured using a diffractoneter (copper
anti-cat hode) and expressed in terns of inter- planar

Mdit Sperifedll]l, thBagensin@adod rélated @b the d REyRSliteyfoaAGS the compound
relative Intensity (expressed as a 25 percentage of

of foravhad), qhmagﬁgl@e(%/ bréhe following powder X-ray diffraction peaks, measured

using a diffractometer with a copper anti-cathode and expressed in terms of angle 2 theta

(®):4.5,7.9 and 13.5.

Preferably, the present invention relates to the o crystalline form of the compound of
formula (I), characterised by the following powder X-ray diffraction peaks, measured

using a diffractometer with a copper anti-cathode and expressed in terms of angle 2 theta

(°):4.5,7.9,13.5, 17.5 and 20.6.

Even more preferably, the present invention relates to the o crystalline form of the
compound of formula (I), characterised by the following powder X-ray diffraction diagram
measured using a diffractometer (copper anti-cathode) and expressed in terms of inter-
planar distance d, Bragg's angle 2 theta, intensity and relative intensity (expressed as a

percentage of the most intense line) :
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21 Inter-planar Intensity Relative intensity Angle 2
theta Odistance d (r~) (% 4.52 19.53 2211 88.7 7.94
11.12 2080 83.5 12.152 7.277 682 27.4 13.480 6.563
2492 100.0 14.029 6.308 422 16.9 14.948 5.922 552
22.1 15.873 5.579 493 19.8.317.531 5.055 1600 64.2
18.787 4.719 363 14.5 19.579 4.530 1078 43.3 20.635
4.301 1794 72.0 22.616 3.928 798 32.0 23.367 3.804
473 19.0 23.807 3.735 362 14.5 24.434 3.640 409 16.4

. 148 3. 282 450 . 214 3.160 41711 i i
i A@G’rﬁ’tl Hista ©) 4t %ﬂgﬁ?&?&% al pr @@Q%it}f or|t E)‘eefarjtlr"%gtreg?lryon
% X4 T o Lndsit ol di c oot o BT ®
L-ar gi7fne, and t hil%an apolarf§3pvent and. aShél ar
sol ventlsar e added ang7t he crystabg2 obt aj ned arg7.4
o & centie t hel e b e 2ned. ﬁ\”“v”wé—g 100
exandiéL' met Hyl cyc %W%xgne’ cycﬁ%%exaﬁa gnd th
14.948 5.922 552 22.1
15.873 5.579 493 19.8
17.531 5.055 1600 64.2
18.787 4,719 363 14.5
19.579 4,530 1078 433
20.635 4301 1794 72.0
22.616 3.928 798 32.0
23.367 3.804 473 19.0
23.807 3.735 362 14.5
24434 3.640 409 16.4
27.148 3.282 450 18.1
28.214 3.160 417 16.7

The invention relates also to a process for the preparation of the o crystalline form of the
compound of formula (I), wherein perindopril is dissolved in water with L-arginine, and
then an apolar solvent and a polar solvent are added and the crystals obtained are filtered

off, washed and then dried.

Among the apolar solvents there may be mentioned, by way of example,
methylcyclohexane, cyclohexane and toluene.

Among the polar solvents there may be mentioned, by way of example, dimethyl
sulphoxide,  N,N-dimethylformamide, —N,N-dimethylacetamide ~and N-methyl-2-

pyrrolidinone.

The crystals so obtained are in a compact form composed of baguettes.
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Among the pol ar solvents there may be nentioned, by way
of exanpl e, dinethyl sul phoxide,

N, N- di net hyl f or mam de, N, N-di et hyl acet am de and

N- et hyl - 2- 10 pyrrolidinone. The crystals so obtained
are in a conpact form conposgd of baguettes. -4-
According to one enbodi nent of the invention,

perj ndopri | i ssol ved jn water .. L-argini ne and
AceHERSniet PRA e'yﬁ@cg%&faﬂ%e@nwwmwt Wmiqmnﬂ 55 CHROEL T Aty with
L- a{i‘%i%rferb%d QEéhSﬁl@’!hﬂc%r&QBéiaH@ dnd Eiﬁné‘th)l'ltsﬁffgﬁdé’ bfe ad¥BE BEE 1Ry stals

dried vention relates also t
obtphed aecidtarédall, wohpbaid themdriegbnpri si ng as active
ingredient the a crystalline formof the conpound of
formula (1) together with one or nore appropriate,
Thé MehtioN Rt CN St RDEiSal cONPBELbMEcoRhRSITRCAWHctit@Ingredient
conpositions according to the invention there may be
themantiystabhe foome of siwe comipbynd thdsentlhafl) degetlsni wabl (EHGSOI‘ more
for .oral. ar ent er.al §|ntrave ous or. sugcutaneou
APRTGRIAIS:o dRTThi SOPERIOn SXARIBIE Png dfggdbarmaggise, gﬁ%’flposmons
acdoflh€tcSthe %&%ﬁb@ﬁmé 4258 ﬁﬁm&wag%fé Qbk&aly, MR Mt are suitable
ol ntients, dermal gels, injectable preparatlons
fordonahkpa;rbme@bs(pﬁmscm orThéacd‘@sagE) s enkselapdibimistrationdtablets or

accor to natu nd severity of the disorder
e SRS EPER Sl BRRGS, Rbhdic sh Rty ROn Gen{s, dermal
gelBdhjeeiable ﬂrépa}‘zﬁfolnﬁsdrfnk%lé &.u enddé¥. Ny per i o day in one

or nore admi ni strations. e pharmaceuti ca

The dnpresiusedran de veried ﬁgcoa@ng i@ thenyatwte & sen§rits afghe disorder, the
A
o B9 ot B et S A P AR 1, TR 50 934980 me e
d@ﬂhﬂﬁ&&ﬁbﬂﬁaa&ﬁﬁﬁﬁﬁﬂﬁh%ﬁs measur ed under the follow ng
experinmental 15 conditions : Sienmens D5005
diffractonmeter; scintillation detector; Copper

Thg '})ﬁlhrg%% 9:%? coﬁﬁg& stn‘?&{% a%%?}{mg' BLEL %ﬁ\;e)ﬂtlg’l%y’ also'\@diﬁlﬁlh diuretic

such as mdapamlde

The following Examples illustrate the invention.

The powder X-ray diffraction spectrum was measured under the following experimental

conditions :

Siemens D5005 diffractometer; scintillation detector;
Copper anti-cathode, voltage 40KV, intensity 30mA ;
Mounting 6 - 6, fixed specimen;

Temperature : ambient ;

Measurement range : 3° to 30°;

Increment between each measurement : 0.04°;
Measurement time per step : 4 s;

Fixed slits : 1.6 mm;

Kp filter (N1);
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Tenperature : anbient ; 20 Measurenent range : 3 to 30;

I ncrement between each neasurenent : 0.04; Measurenent

time per step : 4 s; Fixed slits : 1.6 nm K/ 3 filter
(Ni); -5- No internal reference; Zeroing procedure

using Sienens slits; Experiogntal data processed using

EVA software (version 9.0). EXAWPLE 1 : a crystalline
erindopril arginine salt 5 1.5 kg of water,

Nbé%@”ﬁPg#gﬁgﬁﬁndoprll and 155 g of L-arginine are

Zeﬂoﬁﬁ srouaRet haiOSRnfegadit9r at anbi ent tenperature and
stirring. Wien a clear solution is obtained, 630 g

Exmllmwé@mﬂadgf@%ﬁ@&%m Y & safiwers, (Vers@ntOHOn 4.7 kg of

di met hyl sul phoxi de are added slowy. The mxture is

then stirred until the tenperature of the heterogeneous
EXAMPUERL St akiystsltifie 86rm af perixit op@il Aeginaidsatt whi ch the

mxture is filtered and the solid obtained is washed

and to dried. The crystals so obtained are in a

f tices t

1.58%'5’[?}\9t egtségg?ll . ﬁﬁ@ Jgtan?i}gg erngXIaI -l;ﬁ %1&%%}5195\%3%21 reactor
at ambieas pamgtsatiice and mmhoshyﬂngt WheIPGlV\deaﬂ‘ s)(}lutagn oi dtteiaed,i @0 g of

eyl Rk AGEG P et e g b Pl pF added slowily

Th@ rnﬂkﬂké‘l% thél §t1rh§l 191’{1‘1’ & MptRRrS bgfh'efﬂefe%genééd%%lxmre stabilises at
lated in the fol | ow ng table together with

arqunti fdl°Cy afted whishathé veixiung enBltergd @&plneesﬂ@dola@nai 1s washed and
d.gﬁrcentage of the nost intense line). Angle 2 theta
ter-planar Intensity Relative intensity Od

The crystals so obtained are in a compact form composed of baguettes.
The water content of the resulting product is approximately 3.2%, which corresponds to a

monohydrate.
Powder X-ray diffraction diagram :
The powder X-ray diffraction profile (diffraction angles) of the o form of perindopril

arginine salt is given by the significant lines collated in the following table together with

the intensity and relative intensity (expressed as a percentage of the most intense line).

Angle 2 theta (°) | ;;;:z:cpel?in&) Intensity | Relat;v(t(a) /:)x;fenSIty

4.52 19.53 2211 88.7

7.94 11.12 2080 83.5
12.152 7.277 682 274
13.480 6.563 2492 100.0
14.029 6.308 422 16.9
14.948 5.922 552 22.1
15.873 5.579 493 19.8
17.531 5.055 1600 64.2
18.787 4.719 363 14.5




distance d ~ (%9 4.52 19.53 2211 88.7 7.94 11.12 2080
83.5 12.152 7.277 682 27.4 13.480 6.563 2492 100.0
14.029 6.308 422 16.9 14.948 5.922 552 22.1 15.873
5.579 493 19.8 17.531 5.055 1600 64.2 18.787 4.719
363 14.5 -6- Inter-planar Refative intensity Angle 2

theta () di stance d IntenS|ty (A) (%9 19.579 4.530
1078 43.3 635 4301 170, 022 516 -3.928 708

1. gdmten-planpy. 2 35 Redagive ntensity
2%.“%136422%%2@ oodigenae d o )148 %ﬂgggt’im 18 1 0%)214

3. 1601947 16. 7 EXANPLE 2 : |Pharitd8euti cal conpd3ition

Prepaj@iyson Tarmil g §gf 1000 tabjgys earh confejping 4

1% U| é:ibll Ve |||g| cfbfé" : Wn’pybléld of E"“”Pi 526

..... 23.36.7..........9.804....... 4483 19.0

Hy dr oxaygropy! del | ul 9385 362 14.5

..... 2EaZE A0 e e

L £y anat e Sha T —2.4 o1
28.214 3.160 417 16.7

EXAMPLE 2 : Pharmaceutical composition

Preparation formula for 1000 tablets each containing 4 mg of active ingredient :

Compound of Example ... 4¢
HydroxypropylcelluloSe ...c.ocicieerererenirieicericreie s 2g
WWHEAL STATCH ..eeviecvieeciier ettt s e 10g
LACEOSE cue et et e eettie e et e ee e st e st s e s b en et e s n e e s a e e a s e ab s aae s 100 g
MANESIUM SEEATALE ..veveverveieteerterirrteseeeeess et tes ettt sas b ebs e s e bnenes 3g
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5 Wheat starch

...... tal.l f th
1. it S et Ra s S BRoRy, wtamhThh o Nz
HaNj_ "COHH3 ONNH (I) H3C H NH2 I Cl (S) COREt

characterised by the foll ow ng powder X-ray diffraction
peaks, mébsured using a 5 diffractoneter with a copper

anti - -ode and expressed in terns of Bragg's angle 2
t het c4.5% 7.9 and 13.5.08. a crystallanH or m of
t he bomot formula (1) agcording to clai

char ac e:' Osthe follo powder ay @
di ffracti s, rEgsure@® usi 7T fradfometled with
10 a CoRE antl-cathoﬁe and expr; sed in ternms of
Bragg' s al e 2 a () : 4.5 7.9 13.5, 17.5 and
20.6. 3. a alline formof the conpound of fornula

(1) according ®® claim1l1, characterised by the
foll ow ng powdelC¢Htay diffraction di agram measured
using a diffractonmeter 15 (copper anti-cathode) and
expressed in terns of inter-planar di stance d, Bragg's

Ie 2.t nsity a | ati i.nten
efsfetuied Wl e BuRRane hoRobr i G Akt mpgspg using 2
dlffractometer with a copper a11t1-cath0de and expressed in terms of Bragg's angle

2 theta (°) : 4.5, 7.9 and 13.5.

2. o crystalline form of the compound of formula (I) according to claim 1, characterised
by the following powder X-ray diffraction peaks, measured using a diffractometer with
a copper anti-cathode and expressed in terms of Bragg's angle 2 theta (°) : 4.5, 7.9,
13.5,17.5 and 20.6.

3. « crystalline form of the compound of formula (I) according to claim 1, characterised
by the following powder X-ray diffraction diagram measured using a diffractometer
(copper anti-cathode) and expressed in terms of inter-planar distance d, Bragg's angle

2 theta, intensity and relative intensity (expressed as a percentage of the most intense

line) :
e Con Inter-planar .| Relative mten51ty
(o} - ¢
Angle 2 theta (°) distance d (A) , In_tens;ty (%)
4.52 19.53 2211 88.7
7.94 11.12 2080 83.5
12.152 7.277 682 274
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Inter-planar Relative intensity Angle 2 theta O
Intensity distance d (A (% 4.52 19.53 2211 88.7 7.94
11.12 2080 83.5 12.152 7.277 682 27.4 -8- Angle 2
theta Inter-planar Intensity Relative intensity O
distance d (~i) (% 13.480_.§.563 2492 100.0 14.029
6.308 422 16.9 14.948 5.922 552 22.1 15.873 5. 579 493

10—Q 17 L 121 | A W el sl | A _ldr\ laVaXa)

19—8—31/+~5315°0 ﬁtﬁgs 0—64—2 187874 3 J.‘-I-
1951 thebd 107(%‘ 35 ety 1704 Y20, g
3 ggg' 798 Qg Qtaﬂﬁe/dzg)m 473 1_9_1% b3 807 £7935 352

14,5 132480434 3. 640 G063 16. 4| 27.2408 3. 282 450 HH.0

28. 21144(329160 417 166.308 4. Procesazjor the prepagation

f tnﬁ@%crySIalllng i@rmo tnesgpn‘pouw of TggRUla

aceor rh ng anVi-ohe aof tol a1 AR "hEF ei-f
u gﬁ T OT T aritrTy J. L U

erintobfil is dissdP¥:d in|vatefodith |L-arginffe, and

I hen Bh5Hpol ar| sol v&ass and a pol K600sol vent ar e6d@ded
and tfigzerystals 4719 363 14.5
' 19.579 4.530 1078 433
20.635 4.301 1794 72.0
22.616 3.928 798 32.0
23.367 3.804 473 19.0
23.807 3.735 362 14.5
24.434 3.640 409 16.4
27.148 3.282 450 18.1
28.214 3.160 417 16.7

. Process for the preparation of the o crystalline form of the compound of formula (I)

according to any one of claims 1 to 3, wherein perindopril is dissolved in water with
L-arginine, and then an apolar solvent and a polar solvent are added and the crystals

obtained are filtered off, washed and then dried.

. Process according to claim 4, wherein the apolar solvent is selected from

methylcyclohexane, cyclohexane and toluene.

. Process according to either claim 4 or claim 5, wherein the polar solvent is selected

from dimethyl sulphoxide, N,N-dimethylformamide, N,N-dimethylacetamide and
N-methyl-2-pyrrolidinone.

. Process according to claim 4, wherein the apolar solvent is methylcyclohexane and the

polar solvent is dimethyl sulphoxide.

. Pharmaceutical composition comprising as active ingredient the compound according

to any one of claims 1 to 3, in combination with one or more pharmaceutically

acceptable, inert, non-toxic carriers.



obtained are filtered off washed and then dried. 5 5.
Process according to claim4, wherein the apol ar
solvent is selected from nethylcycl ohexane,
cycl ohexane and toluene. 6. Process according to either
claim4 or claimb5, wherein.-¢he polar solvent is
sel ected 10 from di nethyl sul phoxi de,
N, N- di net hyl f or mam de, NN-di net hyl acet am de and
N- net hyl - 2- pyrrol i duione. 7. Process according to claim

9. Lhanhseeiical chapegidaiccanlivetut clais Sredhardcyistdinetkatnie alam dontains
thewﬁgolar sol vent is dinethyl sul phoxide. 15 8.

Eeutical conposition conprising as active

i ngredi ent the conmpound according to any one of clains
1to 3, in conbination with one or nore

10 Rrarmaeetital cadpysitiac eeqordibg ¢ claimerd charesterisediio that the diuretic is
carrier -9- 9. Pharmaceutical conposition according
{1gd f&agil‘iﬁ 8, characterised in that it also contains a
diuretic. 10. Pharmaceutical conposition according to
claim9, characterised in that the diuretic is

11] Ustagfathe @empsumll accoglingfo tieonnepolames hde éridi thg mapufgapre of a
one..of clajns 3..in t.he .manuf act ure.
R B GR35t asd&'él%g%rsioﬁﬁi‘%ﬁe’é?%? ?n"a?ﬁtb’igoﬁ‘tné%l& n |
converting enzyne. 12. Use of the conpound according to
any one of clainms 1 to 3 in the manufacture of

12n8sH efatheraosriosnd weeorilingtth eanty rasgt ¢fevlaimst 1 ¢asdinothageaiuacture of
drlns 1@ Seits for use in the treatment of cardiovascular diseases.



