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-1- CRYSTALLINE FORM OF THE ARG NI NE SALT OF

PERI NDOPRI L, A PROCESS FOR | TS PREPARATI ON AND
PHARMACEUTI CAL COVPCSI TI ONS CONTAI NING | T The present
invention relates to the (3 crystalline formof the
arginine salt of perindopril-lef formula (1): H MN Q0
OH NHZ HzH (I) OCH OHNH H3C (s) HNH (s) NH

CC2BICRYSTALRIVE FORM OF THE AREPAN § 20T BIPERINDOPRIL,
pharmaceuti cal conpositions containing it. Perindopril

and its phar nécBROCESS KPR EERBREBA ONANBnd nor e
especi al lpy ARBIATEITICN, @@JMPOSﬁﬂ S\’@bNQ‘WIﬁfNG IT

phar macol ogi cal properties principal property

is that of inhibiting anglotenS|n I converting enzymne

I(Fﬁ% %ragehgiéﬂ%ﬁ%{l ﬁ&ggtgs() er{%‘\}}éer @ %n al?Wg' {%rl% ggaO‘H‘% sagp (%’ perindopril of
&ngutBnsin | to the occapept|de angiotensin Il (a
vasoconstrictor) and, on the other hand, prevention of

t he degradati on of bradykinin (a vasodilator) to an

i nactive Ipeptide. 10 Those two actions contribute to

t he bene Ela| effects of perindopril in cardiovascul ar

di sea re especially i n apterial hypert @p,& on and
hear t

'-rlndoprll S preparatlon nd its use
in therapgy Ncs KE%E been d i beeli n Paflent
speC|f|cat|on 0 0491,658.015 fhe argini ¥ salliHof

peri ndofgijd=—fias been déscrlbediln%European Pat ent
speci fi cati®h,; EB,T7354 873. -2- In view of the
pharnaceutlca Iue of that conpound, it has been of
prime |nportanc obtain it with excellent
stability, nalnly 1’n ternms of hygroscopicity, of
processability of the

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 1354 873.
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powder, of filtrability of the solid, of grindability,
and of solvent retention. Cbtaining a well-defined
crystalline formallows those requirenments to be net. 5
Pat ent specification EP 1 354 873 describes the
arginine salt of perindopril-2-That docunent does not,
however, specify the conditions for obtaining that salt
in a mell-defined crystalline form The Applicant has

that the sal t of rindopril can be
f/g:wn% 39 armace 1caﬁa Cfg cﬁqgat g(%ugfi,l 1? ﬁ%s E}CSI? ﬁf RHa% tmpggtarge to
roer:}mﬂ it with aSCGWlalhtualbilmy maﬂ)amttﬁfnssf hggodeopicity, bf pratdseubility of the

bR Re PR ST ok Lo T o istian (e

forn1of the conpound of formula (1), characterised by

e foIIo owder ra ffraction peaks, neasured
g e s el W dppereaditmentde homet and

expressed internms of angle 2 theta () : 4.3, 19.1 and

. 15 Preferabl the present invention relates to
HHien 30 R P eSS e Tk heciseipo el perivdaRaidoyument
Qi&@sr a6t aldweed, Q}fectlﬂ?ethfa Qoh @V £? OMAGhing< th@Y saftl fnf b 2GEH-Otined
peaks, nmeasured uSing a diffractonmeter wth a copper
ghstallostpigde and expressed in terms of angle 2 theta
() : 4.3, 11.1, 12.2, 16.2, 19.1, 19.6 and 21.6. 20
Even nore preferably, the present invention relates to
tThe Applieani/kasalopi faenditat thegk ginine salicd mpr(mmgrllofan boebtained in a well-

A b I
81 %ugedccrl teﬁﬁllieefo'rrﬁqgat % 1}35%1 ;%jc, \%Waglg cﬂﬁgéﬂ%r SP% X ogﬁltlet{agf)n, drying

rac |on di agram neasufe using a
(aodpperf nmilatert- hode) and expressed in ternms of inter-
pl anar di stance d, Bragg's angle 2 theta, intensity and
relative intensity (expressed as a 25 percentage of
tMere rsp&ifidahy ahes prebanniverition 3elatBs torthe B S6ystallin® forim 6f the compound
Rel atty InteCl a Angle
' P b aa&bcgafﬁcmﬁd bi gl @HO%W PRW et 1oy diFaction peaky Tpepsured

usmg a dHiABoRRiehb &/ith A1bpadd AnfcatlodéInd < Rft8ssédif ddnslof angle 2 theta
‘f% 083.7.977 735 31.8 11.400 7.756 452 19.5 12. %

257> Yohanh21h.

Preferably, the present invention relates to the B 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

(®):4.3,11.1,12.2,16.2, 19.1, 19.6 and 21.6.

Even more preferably, the present invention relates to the B 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) :



13. 050 6.778 657 28.4 14.604 6.061 619 26.8 15.039
5.886 436 18.8 16.188 5.471 1025 44.3 19.168 4.627
1820 78.6 19.622 4.521 1016 43.9 21.666 4.098 1352
58.4 22.892 3.882 430 18.6 23.399 3.799 394 17.0
24.197 3.675 232 10.0 26.02483.421 298 12.9 29.490
3.026 291 12.6 The invention relates also to a process
for the preparat|on of the f3 crystalline formof the
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The invention relates also to a process for the preparation of the B crystalline form of the
compound of formula (I), wherein the (L)-arginine salt of perindopril is heated with
toluene or acetonitrile, at reflux, and then the crystals obtained are filtered off in the hot

state and dried.

The invention relates also to pharmaceutical compositions comprising as active ingredient
the B crystalline form of the compound of formula (I) together with one or more

appropriate, inert, non-toxic excipients. Among the pharmaceutical compositions
according to the invention there may be mentioned, more especially, those that are suitable
for oral, parenteral (intravenous or subcutaneous) or nasal administration, tablets or
dragées, sublingual tablets, capsules, lozenges, suppositories, creams, ointments, dermal

gels, injectable preparations, drinkable suspensions.
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conditions : Sienens D5005 diffractoneter;
scintillation detector; to Copper anti-cathode,

vol tage 40KV, intensity 30mA ; Mounting 0 - 0, fixed
speci men; Tenperature : anbient ; Measurenent range :
3 to 30; Increnent between eath neasurenent : 0.04; 15
Measurenent tinme per step : 4 s; Fixed slits : 1.6 nmm

Kithe fdobdge fusdd\tan; beNauriedl taédobdthg foethe mef&eindZRVQItNGf the disorder, the
pr.ocedure uskh%mslenens slits; 20 Experinmental data

pRBELLaten (el dEtmagend igiebt of be §i“%§ﬁt ¢ yics fremAnNpRE0 me per

‘daBirCong st alokd Mnikigeiond. perindopril arginine salt 100 g
of perindopril (L)-arginine salt and 5 1 of
acetonitrile are introduced into a reactor wth

Sithke rp‘hhr?rgicetﬂaﬁ d@n?ﬂbbiﬁ&]s' a%c&rﬁ‘l%? 8RR fn%? alY Wikl a diuretic
stlrrllgg The solid, initialTy in suspens

dhdsaslindagare@apl et el y, and then precipitates i n the hot
state after a few mnutes. 25 After stirring at reflux
for 1 hour, the crystals obtained are filtered off at a
tﬁnﬁ@mlmléxﬂ@fplessm@tratﬂﬂ@ ineestidit. i ng crystals are dried

to yield the title product in anhydrous form -5-

Powder X-ray diffraction diagram The powder X-ray

dihe fpoaden ¥maypdidfradtion (picirimaedsi roeasand hede) tiof follbeing 2xpevinmental
Compterl ndopril arginine salt is given by the

st gni "Péant lines collated in the fol | ow ng tabl e

together with the intensity and relative intensity

re ercent e.of the nost intense line). 5
e LS S I S VE
IGpperanidcathide, Rilbige K4l ih@ndty 30md ; ~" n s "~ 5 Yte a
l.Yel xI'l YP, . g rye ' 11S7 gle,2 tfleta j5)
ﬁ%‘mﬂil&g;@»i”@ﬁﬁ?%e"%> tenSlt re ~~, 4571 r w4.29
2R mpEraiide/ Zardtiéht O

Measurement range : 3° to 30°%

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

Fixed slits : 1.6 mm;

Kp filter (Ni);

No internal reference;

Zeroing procedure using Siemens slits;

Experimental data processed using EVA software (version 9.0).
EXAMPLE 1: B crystalline form of perindopril arginine salt

100 g of perindopril (L)-arginine salt and 5 1 of acetonitrile are introduced into a reactor
with stirring. The mixture is then heated to reflux with stirring. The solid, initially in
suspension, dissolves completely, and then precipitates in the hot state after a few minutes.
After stirring at reflux for 1 hour, the crystals obtained are filtered off at a temperature of

80°C. The resulting crystals are dried to yield the title product in anhydrous form.



9.73 9.088 257 11.1 11.083 7.977 735 31.8 11.400
7.756 452 19.5 12.237 7.227 762 32.9 13.050 6.778 657
28.4 14.604 6.061 619 26.8 15.039 5.886 436 18.8

16. 188 5.471 1025 44.3 19.168 4.627 1820 78.6 19.622
4.521 1016 43.9 21.666 4.098 1352 58.4 22.892 3.882
430 18.6 23.399 3.799 394 17.0 24.197 3.675 232 10.0
26. 024 3.421 298 12.9 29.490 3.026 291 12.6 EXAMPLE 2

» Pharyraceut.i cal conposition Preparation fornula for
f@ﬁge't)gg‘fye#@aétéoélhag%%nﬁ’flai ning 4 ng of active ingredient
Conpound of Exanple |

EXAMPLE 2 : Pharmaceutical composition

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

Compound of EXample 1.t 4g
HydroxypropylCellulose ........coceiriiviiiieieiieeeeec e 2g
WREAL SEATCH oo et 10g
LIACTOSE .ottt cean s 100 g
MaAgnesium SIEATALE. .........cccuiiieerierieeiere e ee e e ete e ssae s e sesesre e enesereaeans 3g
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H3C (s)H NH2 NH) cs CO Et characterised by the
follow ng powder X-ray diffracti on peaks, neasured
using a 5 diffractoneter with a copper anti-cathode
and expressed in terns of Bragg's angle 2 theta ()

4.3, 19.1 and 21.6. 2. (3 crystalline formof the
conpound of formula (1) according to claiml,
characterised by the fol |l GhARdSpowder X-ray

di ffraction peaks, neasured using a diffractoneter with
10 a copper anti-cathode and expressed in terns of

Br ghgysaldmgfoem 2f thheiginife) salt oftpedinddpkil lof forh@ladf) :162, 19. 1,
19.6 and 21.6. 3. (3 crystalline formof the conpound
of forrmula (I) according to claiml1, characterised by
the foll owing powder X-ray diffraction di agram neasured
[ s'ffractoneter 15 (copper anti-cathode) and

angl e @ Wtensity and rlel ative intensit§
(expressed?aﬁ'a é%?é%ntage 0 he st i | i ng)
Rett've rntengs=ep CQKF ne?p I nDN zYsNHt t

AT1C-. tlhgt 33~-""+ ’o’l‘ﬂt_f ¥ At ~V NéA 1 4.29
20.58 2314 @ 0 .73 9. 088 257 lf 1 11.083 7.977 735
31.8 11.4007: 6 452 19.5 12.237 7.227 762 32.9 -7-
st>f o) tez PP ﬁg L2el ahve rnienstty ARgle 7
tllehd y 3w jllItensl , sPyrr / x a 13.050 6.778
657 28.4 14.604 6.061 619 26 8 15.039 5.886 436 18.8

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 (°) : 4.3, 19.1 and 21.6.

2. P 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 (°) : 4.3, 11.1,
12.2,16.2,19.1, 19.6 and 21.6.

3. B 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) :

4.29 20.58 2314 100.0

9.73 9.088 257 11.1
11.083 1.971 735 31.8
11.400 7.756 452 19.5
12.237 7.227 762 32.9
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521 1016 43.9 21.666 4.098 1352 58.4 22.892 3.882
0 18.6 23.399 3.799 394 17.0 24.197 3.675 232 10.0

26.024 3.421 298 12.9 29.490 3.026 291 12.6 4.
Process for the preparation of-the (3 crystalline form
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Process for the preparation of the § crystalline form of the compound of formula (I)
according to any one of claims 1 to 3, wherein the (L)-arginine salt of perindopril is
heated with toluene or acetonitrile, at reflux, and then the crystals obtained are filtered

off in the hot state and dried.

Pharmaceutical composition comprising as active ingredient the compound according
to any one of claims | to 3, in combination with one or more pharmaceutically

acceptable, inert, non-toxic carriers.

Pharmaceutical composition according to claim 5, characterised in that it also contains

a diuretic.

Pharmaceutical composition according to claim 6, characterised in that the diuretic is

indapamide.

Use of the compound according to any one of claims 1 to 3 in the manufacture of

medicaments for use as inhibitors of angiotensin I converting enzyme.

Use of the compound according to any one of claims 1 to 3 in the manufacture of

medicaments for use in the treatment of cardiovascular diseases.



