-1 New J crystalline formof perindopril tert-butylamne salt, a process
for its preparation and pharnaceutical conpositions containing it The
present invention relates to a new (3 ﬂrystalline form of perindopri
tert-butylamne salt of fornmula (1) : . tBuNH2 (1), U CH3 CO2Et to a
process for iNew preeystalliné formnofiperindoipail fert-dmtylaminesaly agirpeess forciént ai ni ng
it. 5 Perindopril pregardtipnzmk pleomitcenti¢dl gomposifibabeantsimlingit and nore
especially its tert- butylam ne salt, have val uabl e pharnacol ogi ca
properties. Their principal property is that of inhibiting angiotensin I
converting enzyme (or kininase Il), which prevents, on _the one hand,
conver si ohhedfresenbinyertigrasiatesdo amgivdl emystpHing formpof prsindeprélefsbutydanaing sdt ensi n
1 (a vagﬁggnggébgtor) and, on the other hand, degradation of 10

br adyki ni dilator) to an inactive peptide. Those two actions
contribute to the beneficial effects of perindopril in cardiovascul ar

di seases, nore especially in_arterial hypertension and heart failure.
Perindopril, its preparationiand its use in therapeutics have been
described in European P i—specification EP 0 049 658. 15 In view of the

pharmaceutical val ue of conpound, it has been of prinme inportance to

obtain it with excellen ' al so l?ggm(firrp tant to be able to
synthesise it by neans of &gy ﬁcesgaz at can readfl y@ge converted to the

industrial scale, especially infOormCHhat allows rapid filtration and
drying. Finally, that fori, to be pgrfectly reproducible, easily

formul ated and sufficiently s e allow its storage for |ong periods
wi t hout 20 particul ar requireme() for tenperature, light, humdity or

oxygen | evel. CO,Et

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

5 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 prevents, on the one hand, conversion of the decapeptide angiotensin I
to the octapeptide angiotensin II (a vasoconstrictor) and, on the other hand, degradation of
10 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.

15 In view of the pharmaceutical value of this compound, it has been of prime importance to
obtain it with excellent purity. It has also been important to be able to synthesise it by
means of a pfocess that can readily be converted to the industrial scale, especially in a form
that allows rapid filtration and drying. Finally, that form had to be perfectly reproducible,
easily formulated and sufficiently stable to allow its storage for long periods without

20 particular requirements for temperature, light, humidity or oxygen level.



-2 The patent specification EP 0 308 341 describes an industrial synthesis
process for perindopril. However, that docunent does not specify the
conditions for obtaining perindopril in a formthat exhibits those
characteristics in a reproduci ble manner. The Applicant has now found that
a particular salt of perindopril, the tert-butylamne salt, 5 can be
obtained in a well defined, perfectly r-&or oduci bl e crystalllne formthat
especially exhibits val uabl e characteristics for formulation. More
specifically, the present invention rel ates to the (3 crystalline forn1of

the conpound of formy characterls y the fol n owder X-ray

di ffracti Jrliledﬁ’aé@ta?ﬁ“‘rﬁéé‘é‘m é{? 0ud08,g44 dss mm‘%fb’g e f%@gﬁl PEPESSS Eropper
ant i cat hode), a1 XRWRIECdhh db&iEnt Ooet Ondink le? BRALoHiSRNER thaﬁ'h?ggg S

angle 2t e |ntenS|ty “and relative intensi expressed as a percentage

of the rms;mnndrtpemrea faon) that ekhdie thxde chatetemstiess iph sapaoducilemsgnneyRel at i ve
intensity distance d (A) (% 5.16917.0852316.5 8.37910.54100131.5
9. 3509. 453175100 14. 7466. 002367.4 15.4115. 7475323. 7 15. 9315. 562798. 8

16. 7115. 30ht 3dficdit hh hbdwOBhrd thab a PartRAH sAL A fthbopriR the?@RbulylddfhkGalt,
5 can be obtained in a well defined, perfectly reproducible crystalline form that especially

exhibits valuable characteristics for formulation.

More specifically, the present invention relates to the p crystalline form of the compound
of formula (I), characterised by the following powder X-ray diffraction diagram, measured
using a Siemens D5005 diffractometer (copper anticathode) and expressed in terms of
10 inter-planar distance d, Bragg's angle 2 theta, intensity and relative intensity (expressed as

a percentage of the most intense ray) :

Angle 2 theta Inter-planar . Relative intensit
j ©) distance d (A) | mtemsity (%) ’
5.169 17.08 523 16.5
8.379 10.54 1001 31.5
9.350 9.45 3175 100
14.746 6.00 236 7.4
15.411 5.74 753 23.7
15.931 5.56 279 8.8
16.711 5.30 113 3.6
18.161 4.88 122 3.8
20.564 4.32 1198 37.7
21.285 4.17 330 10.4
21.781 4.08 317 10
22.632 3.93 190 6
23.308 3.81 133 42
23.797 3.74 427 13.4
24.276 3.66 118 3.7
25.190 3.53 92 2.9
25.924 3.43 251 7.9
26.646 3.34 250 7.9
27.620 3.23 96 3
28.306 3.15 133 4.2




21.7814. 0831710 22.6323.931906 23.3083.811334.2 23.7973.7442713. 4
24.2763.661183. 7 25.1903.53922. 9 25.9243. 432517.9 26. 6463. 342507.9

27.6203. 23963 28. 3063. 151334.2 -3 The invention relates also to a process
for the preparation of the (3 crystalline formof the conpound of formula
(1), which process is characterised in that : - either, according to a
first enbodiment, a solution of perindopril tert-butylamne salt in

di chl oronet hane is heated at reflux and is then rapdily cooled to 0C and
the solid 5 obtained is collected by filtration, - or, according to a
second enbodi nent, a solution of perindopril tert-butylamne salt in ethyl

acetate | Srh*aqaéﬁﬁoﬂ;relaégbggitﬁradprbéesé bsnné aﬁ?quaﬁoﬁ%@k B LR sRHiR ke |l i d

obtained 1is collecte tration. 1In e crystallisation process
accor di ng compbitred ofifeentlagl), which prepesssis bharatteriseslanthae: t o conpound of

formula (1) ohtained by an rocess. Advant ageously, the nd of. .
formil a V19 SBteh eeraii: 16 MRl SRR e SbAgCS! Rstdepdar P g Salt in
speci fi cati offichisRoretBRR B4kalcd #$6fux ahdid MRnfhpdily esHQAIIBME aRb thdSolid

process according to the invention, the concentration of the conpound of
formuda (1) obtainhdiscioblh¢ted byrittedios, i s preferably from 100 to

- or, according to a second embodiment, a solution of perindopril tert-butylamine salt in

ethyl acetate is heated at reflux and is then rapidly cooled to 5°C and the solid obtained

is collected by filtration.

e In the crystallisation process according to the invention it is possible to use the
10 compound of formula (I) obtained by any process. Advantageously, the compound of
formula (I) obtained by the preparation process described in patent specification

EP 0 308 341 is used.

¢ In the first embodiment of the process according to the invention, the concentration of
the compound of formula (I) in the dichloromethane is preferably from 100 to

15 200 g/litre.

¢ In the second embodiment of the process according to the invention, the concentration

of the compound of formula (I) in the ethyl acetate is preferably from 70 to 90 g/litre.

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
20 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, gelatin capsules, lozenges, suppositories, creams, ointments,

dermal gels, injectable preparations, drinkable suspensions etc..



15 200 g/litre. In the second enbodi nent of the process according to the
i nvention, the concentration of the conmpound of fornula (I) in the ethyl
acetate is preferably from70 to 90 g/litre. The invention relates also to
pharmaceutical conpositions conprising as active ingredient the O
crystalline formof the conmpound of formula (1) together with one or nore
20 appropriate, inert, non-toxic excipi-énts. Anong the pharnaceuti cal
conpositions according to the invention, there may be nentioned nore
especi al | rhkhgsfal Ubsige @b b Watiebhe&ording t® el natyrara@diseverity of ther div@iden) sheor
subcut aneous) .or nasal adm nistration, tablets or _dragees, subllngual

tabl ets, Qé‘ln&tli;tF?U@ad%FFééld theoagsrgdsveighiidhs patignadt variesfrem 1io(Pang ger
der mal gehg ui&kﬁﬁ%ﬁﬁ%%dﬂ&ﬁ&ﬁﬁ@héons dri nkabl e suspensions etc.. -4 The

usef ul dosage can be varied according to the nature and severlty of the
di sorder, the admnistration route and the age and wei ght of the patlent.

It varies 1 to 50 er day i or nore adm ni strat.i on
ohar o es b Hraizaienniedl omatSons AR ormedo Trim i mon e fokPas b Bt Hece.
diurefic sicrsaGhdaandiddapani de. The fol lowi ng Exanples illustrate the

invention but do not limt it in any way. The powder X-ray diffraction
spectrum was neasured under the foll ow ng experinental conditions :

S e, A0S ARG BSLAE g A5 LG BESSEY g Al SZEST o

- neasurenent range : 5 to 30 - |ncrenent betmeen each neasurenent : 0.02,
- nmeasurenent tine_per ep.. 2
The powder X-ray dlffractlon spectrum was measured under the following experimental

conditions :

- Siemens D5005 diffractometer, scintillation detector,
10 - copper anticathode (A=1.5405 A), voltage 40 kV, intensity 40 mA,
- mounting 6-0,
- measurement range : 5° to 30°,
- increment between each measurement : 0.02°,
- measurement time per step : 2 s,
15 - variable slits : v6,
- filter KB (Ni),
- no internal reference,
- zeroing procedure with the Siemens slits,

- experimental data processed using EV A software (version 5.0).
20 EXAMPLE 1: B crystalline form of perindopril tert-butylamine salt

135 g of perindopril tert-butylamine salt obtained according to the process described in
patent specification EP 0 308 341 are dissolved in 1100 ml of dichloromethane heated at
reflux.

The solution is then cooled to 0°C and the solid obtained is collected by filtration.



15 - variable slits : v6, - filter K/i (N), - no internal reference, -
zeroing procedure with the Sienens slits, - experinental data processed
usi ng EVA software (version 5.0). 20 EXAMPLE 1 : G3 crystalline form of
perindopril tert-butylam ne salt 135 g of perindopril tert-butylam ne salt
obt ai ned according to the process described in patent specification EP O
308 341 are dissolved in 1100 ml of di clloronethane heated at reflux. The
solution is then cooled to OC and the solid obtained is collected by
filtrati orowder RO Qiffricicydididanr action di agram: The powder X-ray
diffraction profile (diffraction angles) of the R formof perindopril tert-
butylam ne salt is given by the significant rays collated in the follow ng
tabl e tog ] Wald ' g ' i ' S a
per cont aga Sopet Ko SrrsBhGLBlontc AfknE bR oPFtink SERIAGRACR

| nt ensi t yBatyddrhine shinisegised by (He)sibnsfi@ancaysl cqlitéd) inGhd b witiBaBRk6gdher with

8.37910.54100131.5 9, 3509. 453175100 14. 7466. 002367.4 15.4115. 7475323. 7
15. 9315. 5éberigengity and relative intensity (expressed as a percentage of the most intense ray) :

Angle 2 theta Inter-planar . Relative intensi
e distance d (k) | Intensity (%) v
5.169 17.08 523 16.5
8.379 10.54 1001 31.5
9.350 9.45 3175 100
14.746 6.00 236 7.4
15.411 5.74 753 23.7
15.931 5.56 279 8.8
16.711 5.30 113 3.6
18.161 4.88 122 3.8
20.564 4.32 1198 37.7
21.285 4.17 330 10.4
21.781 4.08 317 10
22.632 3.93 190 6
23.308 3.81 133 42
23.797 3.74 427 13.4
24.276 3.66 118 3.7
25.190 3.53 92 2.9
25.924 3.43 251 7.9
26.646 3.34 250 7.9
27.620 3.23 96 3
28.306 3.15 133 42

5 EXAMPLE 2 : f crystalline form of perindopril tert-butylamine salt

125 g of perindopril tert-butylamine salt obtained according to the process described in
patent specification EP 0 308 341 are dissolved in 1.5 litres of ethyl acetate heated at
reflux.

The solution is then cooled rapidly to 5°C and the solid obtained is collected by filtration.



16. 7115.301133. 6 18.1614.881223.8 20.5644.32119837.7 21.2854.1733010.4
21.7814.0831710 22.6323.931906 23.3083.811334.2 23.7973.7442713.4
24.2763.661183. 7 25.1903.53922. 9 25.9243. 432517.9 26. 6463. 342507.9

27.6203. 23963 28. 3063.151334.2 5 EXAMPLE 2 : R crystalline form of
perindopril tert-butylamne salt 125 g of perindopril tert-butylam ne salt
obt ai ned according to the process descritbed in patent specification EP 0
308 341 are dissolved in 1.5 litres of ethyl acetate heated at reflux. The
sol uti on IEXAMPLE Gl ®harmpteitical corbpositich t he solid obtained is collected
by filtration. -6 EXAMPLE 3 : Pharmaceutical conposition Preparation
formula for 1000 tablets each containing 4 ng of active ingredient

Conpound @k 2% MR frmtula for 1000 tablets each containing 4 mg of active ingredient :

.......... Comppungipfl Esaippledpy.l. €61 L. UL.0S8 .o 4 8
: H)ﬁina(}%)rwécgglug)tsférch .... 2g "o
""" 5 Wheat St-arOh......lO'g LN
........................... 10 g

LaCLOSE......eeieiiieicetecce ettt ettt e b e s s bt e st a e s e e e e s aeeenen 100 g

MagNESIUM StEATALE .....coveveeenreeeeieeierieeiteseee e e s esteebeseeseeneessesssessasssassesssnans 3g



Lact ose

.......................................... 3 g-7CLAIMS 1. Rcrystalline
formof the conpound of formula (1) :CHEAIMSNCOH . tBuNHz (fl, r U CH3 CO2Et
characterised by the follow ng powder X-ray diffraction di agram neasured
using a 5 diffractoneter (copper anticathode) and expressed in terns of

i nter-planar distance d, Bragg's angle 2 theta, intensity and relative
intensity (expressed as a percentage w th respect to the nost intense ray)

. Angl e 21t hgtaystallirRrfofth antie cofiipetiad bfyBahalhi()e i ntensity ()distance d A) (%
5.16917. 0852316.5 8. 37910. 54100131.5 9. 3509. 453175100 14. 7466. 002367. 4

15. 4115. 7475323. 7
: : :N: ~CO,H .tBuNH, (D),

CO,Et

characterised by the following powder X-ray diffraction diagram, measured using a
5 diffractometer (copper anticathode) and expressed in terms of inter-planar distance
d, Bragg's angle 2 theta, intensity and relative intensity (expressed as a percentage

with respect to the most intense ray) :

Angle 2 theta Inter-planar . Relative intensi
e distance d (A) | 1mtensity (%) Y
5.169 17.08 523 16.5
8.379 10.54 1001 31.5
9.350 9.45 3175 100
14.746 6.00 236 7.4
15.411 5.74 753 23.7
15.931 5.56 279 8.8
16.711 5.30 113 3.6
18.161 4.88 122 3.8
20.564 4.32 1198 37.7
21.285 4.17 330 10.4
21.781 4.08 317 10
22.632 3.93 190 6
23.308 3.81 133 42
23.797 3.74 427 13.4
24.276 3.66 118 3.7
25.190 3.53 92 2.9




15. 9315. 562798. 8 16. 7115. 301133. 6 18. 1614. 881223. 8 20. 5644. 32119837. 7
21.2854.1733010.4 21.7814.0831710 22.6323. 931906 23. 3083. 811334. 2
23.7973.7442713. 4 24.2763.661183. 7 25.1903.53922. 9 -8 25.9243. 432517.9

26. 6463. 342507. 9 27.6203. 23963 28. 3063. 151334.2 2. Process for the

preparation of the (3 crystalline formof the conpound of forrmula (I)
according to claim1, characterised in-Bhat a solution of perindopri

tert-butylam ne salt

i n dichloronethane is heated at

reflux, the

is then coole

3. Process for

of fornmula (1)
perindopril td

solution is rdg

by filtration.
char acteri sed

sol uti on

to @€9amd the¢ solid34®btai ned i 25¢colllected by filtrjation. 5
thespragparatiom of %t (3 crystakhrne formeg tHe gonmpound
acggfgﬁng to c!ain?'%g éhara te??ged A tha?ba SO!LIFEH of
br t - bdt PP ne | sal t ?ﬁ3ethvl cet#te ils heated at r flux, the
1pi dl 283661 ed o 5C ahdSthe so| i d13dbtaj ned i42then qol | ected
4. Process according to either cTaim2 or claim 3,

in that the conpound of

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

10

15

20

according to claim 1, characterised in that a solution of perindopril tert-butylamine salt
in dichloromethane is heated at reflux, the solution is then cooled to 0°C and the solid

obtained is collected by filtration.

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

according to claim 1, characterised in that a solution of perindopril tert-butylamine salt
in ethyl acetate is heated at reflux, the solution is rapidly cooled to 5°C and the solid

obtained is then collected by filtration.

. Process according to either claim 2 or claim 3, characterised in that the compound of

formula (I) obtained by the preparation process described in patent specification

EP 0 308 341 is used.

. Process according to claim 2, characterised in that the concentration of the compound

of formula (I) in the dichloromethane is from 100 to 200 g/litre.

. Process according to claim 3, characterised in that the concentration of the compound

of formula (I) in the ethyl acetate is from 70 to 90 g/litre.

. Pharmaceutical composition comprising as active ingredient the compound according

to claim 1, in combination with one or more pharmaceutically acceptable, inert, non-

toxic carriers.

. Pharmaceutical composition according to claim 7 for use in the manufacture of

medicaments for use as inhibitors of angiotensin I converting enzyme.



10 formula (1) obtained by the preparation process described in patent
specification EP 0 308 341 is used. 5. Process according to claim 2,
characterised in that the concentration of the conpound of fornmula (1) in
the dichloronmethane is from 100 to 200 g/litre. 6. Process according to
claim 3, characterised in that the concentration of the conpound 15 of
formula (1) in the ethyl acetate is from70 to 90 g/litre. 7.

Phar maceuti cal conposition conprising as active ingredient the conmpound
accordi ng 9.t @hameiceutical icBmpositibA adccOding td) chi@ Br fofnise PhaienBrewfatasd oy
acceptable, inert, non- toxic carriers. 8. Pharmaceutical conposition
according t o medigamentsor usgdi therfraahaentef cardiov asculap fliseasgs-nedi cament s for use
as inhibitors of angiotensin | converting enzyne. -9 9. Pharnaceuti cal
conposition according to claim8 for use in the manufacture of medi canents
for use in@ Iﬁhamraealtimhttom;fosi:tmnoﬁcomﬂmgub any dnsefdams 7110.9, Phaacterdsedtin teat
conposi tion accordi ng. one of clainms 7 to 9, characterised in that

it also corrphe‘i‘“é’s"og1 Sﬁﬁr% ‘l“ tiC5 11, Phar maceuti cal conposition according to
claim 10, characterised in that the diuretic is indapam de.

5 11. Pharmaceutical composition according to claim 10, characterised in that the diuretic is

indapamide.



