-1, Newy crystalline form of perindopril tert-butylamne salt, a process
for its preparation and pharnaceuti cal, conpositions containing it The
present invention relates to a new y crlystal line formof perindopril

tert- butylanb@e sal t Qf formul a ( H 3NCO2H H CO2Et . tBuNH2 (1), to a
process for ¥ prastal ‘if?ﬁma‘fch"FB‘ REH trit-butylaminesolpd precesnordbnt ai ni ng
it. 5 Perindopril I&'ﬁﬂ”?&‘@ﬂmmm#?@aﬂﬂll yompesitiens¢oatainingsit and nore
especially its tert- butylam ne salt, have val uabl e pharnacol ogi cal
properties. Their principal property is that of inhibiting angi otensi n |

conver st aneap FfinlShiend ePlATS Eabivicert Ry RfisibeinadP IEoRBlATR i

1 (a vasﬁq@ﬁﬁﬂg(mtor) and, on the ot her hand, degradation of - 10
bradykinin (a vasodilator) to an inactive peptide. Those two acti ons

contribute to the beneficial effects of perindopril in cardiovascul ar

di seases, nore especially ingarterial hypertension and heart failure.

Peri ndoprll its preparatiQn and its use in therapeutics have been
described in European P paci fication EP 0 049 658. 15 In view of the
pharmaceutical val ue of congound, it has been of prinme inportance to

obtain it with excell ent™>Npuritys: dap al so.BaVH) npd)tant to be able to

synthesise it by means of éipr e S can readily be converted to the
i ndustrial scale, especi aHﬁ [ orm/“that allows rapid filtration and
drying. Finally, that for to be rfectly reproducible, easily

formul ated and sufficiently stamiefo allowits storage for |ong periods
wi thout 20 particular requirenenhs for tenperature, light, humdity or
oxygen |l evel. -2 The patent speC|f(KaEton EP 0 308 341 describes an

i ndustrial synthesis process for

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 II), 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 process 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.



perindopril. However, that docunent does not specify the conditions for

obtaining perindopril in a formthat exhibits those characteristics in a
reproduci bl e 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 reproducible crystalline formthat especially exhibits
val uabl e characteristics for fornul ati o?.- More specifically, the present
invention relates to the y crystalline formof the conpound of formula
(1), characterised by the foll ow ng powder X—ray diffraction di agram

measur ed 5| ng a Si e 0 fr er (copper . anticat hode)
expressed i Fl R er“r?ssl’ﬁ?l “?nr?%g) 3 ?@né“?o‘{eé‘f Eeandm‘&sté’@b th?ﬁj? PTFH ?r
i ntensi ty panghdpsi. aHo%vemttﬁQtSIdwmﬁ&ffpa&e%se& 85ccif® BT CORARGR R bhGiniRSt
i nt ense ray) : Ang e 2 theta Inter-planar IntensityRelative intensity

(di st ance perifdptidyn Sfozeshat hEBE 3eose clrarageristics B8 GO CIDGOMANNIES1 584100
9.2769. 5331820. 1 10.5648. 3752633. 2 11.8017. 49543. 4 12. 6996. 96865. 4
13. 6616. 4817811. 2 14.0956. 2816310. 3 14.3326. 1729018. 3 14. 9615. 9216110. 2

15. 7935. 6 1he&Kpplicdfi-hdd A6wHedd P ihht @ paRicBAP val? 3BP&intopl, ARkltertbaddbmihe salt,
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 y 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 intensi
; ©) distance d (A) | Intensity (%) v
6.298 14.02 630 39.8
7.480 11.81 380 24
8.700 10.16 1584 100
9.276 9.53 318 20.1
10.564 8.37 526 33.2
11.801 7.49 54 34
12.699 6.96 86 5.4
13.661 6.48 178 11.2
14.095 6.28 163 10.3
14.332 6.17 290 18.3
14.961 5.92 161 10.2
15.793 5.61 128 8.1
16.212 5.46 179 11.3
16.945 5.23 80 5.1
17.291 5.12 92 5.8
17.825 4.97 420 26.5
18.100 4.90 159 10
18.715 4.74 89 5.6
19.017 4.66 118 7.4
19.362 4.58 134 8.5
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25.
28.
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the preparation of the y crystalline formof the

9742026.5 18. 1004. 9015910 18. 7154.74895.6 19.0174.661187.4

581348.5 -3 19.8374.471338. 4 20.6094. 31956 21.2324.1825716. 2
1322914.5 21.8404.071278 22.1294.0119112.1 22.6393.921378.6
86885. 6 23.7983. 741479. 3 24.1703.68704.4 25.0663.5516710.5
5016510. 4 26. 0343.42845. 3 26.5863. 35754. 7 27.5413. 24744.7
15855. 4 29.5893.02966.1 The invehtion relates also to a process for
conpound of formula (1),

whi ch process |is charggteri ged in #4at - eithes, accordiBg to a first
enbodi ment, a SO'UQbQﬂQOT plrlndopagq Tert-putybhaim ne salt §n_ chijor of orm
I s heated at rrefHwe—thesohutioniS-then—raptiiy—copted—+t Cand, after
5 stirring, the sd%h¥3kna|red is &dPlected|h Zfﬂ qtunn1621w accor di ng
to a second enbodi M99 a sol uti on4dB perlnjopﬂ29 teft- butyﬂ%n1ne salt in

21.840 4.07 127 8

22.129 4.01 191 12.1

22.639 3.92 137 8.6

23.000 3.86 88 5.6

23.798 3.74 147 9.3

24.170 3.68 70 44

25.066 3.55 167 10.5

25.394 3.50 165 10.4

26.034 342 84 53

26.586 3.35 75 4.7

27.541 3.24 74 4.7

28.330 3.15 85 54

29.589 3.02 96 6.1

The invention relates also to a process for the preparation of the y crystalline form of the

compound of formula (I), which process is characterised in that :

either, according to a first embodiment, a solution of perindopril tert-butylamine salt in

chloroform is heated at reflux, the solution is then rapdily cooled to 0°C and, after

stirring, the solid obtained is collected by filtration,

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

ethyl acetate is heated at reflux, the solution is rapidly cooled to between 0 and 5°C and

the solid thereby obtained is then collected by filtration. The solid is suspended in

chloroform, the suspension is stirred at ambient temperature for from 5 to 10 days, and

10

the solid is then collected by filtration.

In the crystallisation process according to the invention it is possible to use the

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.



ethyl acetate is heated at reflux, the solution is rapidly cooled to
between 0 and 5C and the solid thereby obtained is then collected by
filtration. The solid is suspended in chloroform the suspension is
stirred at anbient tenperature for fromb5 to 10 days, and 10 the solid is
then collected by filtration. 1In the crystal | i sation process according to
the invention it is possible to use the4-conpound of fornula (1) obtained
by any process. Advantageously, the conpound of forrmula (I) obtained by

t he prepamsatinghe ﬁmeﬁﬂ)sdﬁmr)'fbreq)rbcrespaécmrdingrxeﬂiefihmtibmrthe EbhdenBBon34l i S
used. -4 In the first enbodi nent ilhe%process a% ord| n to_the jnvention,
t he concent rth¢ FORPYIN of frmadadld imthe shlorefpr isprefeyably, fromel @HPQPB%P’E?H s
preferably from 150 to 300 g/litre. 1In the second enbodi ment of the
process according to the invention, the concentration of the conpound of
formul a (k) Inrthé bezond Ieyiboéimabﬁtliesprmeeé accahliyg fo thnim@ntion,3be géﬂdennraionS The

concentratio in chlorofo t.he solid obtajne efe abI om 100
to 150 g/l |‘{}’tEe cerppoynd,of; PPBWat(Qllatﬂées "ngs%Fefatt)e Br%?%ﬁgbﬁff OS?/H)%LF?i ons
conprd si Ng  apyAGdkRiratR Al B¥rofollle of the ¥sfidlobialfdl Rr prefiatip GrdiRMpAURd Of
formula (1) together with one or nore appropriate, inert, non-toxic

exci pi ents. 1&%giltre.he phar maceutical conpositions 10 accordl ng to the
invention, there may be nentioned nore especially those that are suitable
for oral, parenteral (intravenous or subcutaneous) or nasal adm nistration,

t abl et s OThe #v@BAES rel@EDhlsd €Ipharinabuticsl, copflositions EaPHiAS as ddtideng@edient
suppositories, creans, ointnents, dermal SIgel s, injectable preparations,
dri nkabl etheugpenistelbing form. of Thee comepund @é‘ géu]@aﬁ) Begstheri withaekm i meret o

the nat ur eofidaey ShiY Bhbhe SLERLHRT . ot TAcel il Qi and

t he age an 't he p varles rom ngy pe ay in

one gar rmaecoaﬂﬁgm tHeriftdntion, tha'ﬂ&&na’.}l”ll&d’ nenttited @@dre ewmﬂy&h@eshzacawgmabg to
the invention may al so _conprise a diuretic such as_indapam de. The
f ol | owi ng fax aFabl Barepteral AMtEAVENQUS e SURawangaus) AT Besah dministrationy ti“ﬂetérﬂf way.

20 The pOYi‘EH%Ee% shBWh bl {bRE, | RARREHIINTI SRR g I G RRoiid eFeatRE o lni@thbRYM NY

exper i ment
dermal gels, injectable preparations, drinkable suspensions etc..

The useful dosage can be varied according to the nature and severity of the disorder, the
15 administration route and the age and weight of the patient. It varies from 1 to 500 mg per

day in one or more administrations.

The pharmaceutical compositions according to the invention may also comprise a diuretic

such as indapamide.
The following Examples illustrate the invention but do not limit it in any way.

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

conditions :

- Siemens D5005 diffractometer, scintillation detector,
- copper anticathode (A=1.5405 A), voltage 40 kV, intensity 40 mA,
- mounting §-6,

25 - measurement range : 5° to 30°,



conditions : - Sienens D5005 diffractoneter, scintillation detector, -
copper anticathode (A=1.5405 A), voltage 40 kV, intensity 40 mA, -
nmounting 0-0, 25 - measurenent range : 5 to 30, -5 increnment between each
measurenent : 0.02, neasurenent tine per step : 2 s, variable slits : v6,
filter K$§ (NN), 5 - no internal reference, zeroing procedure with the
Sienens slits, experimental data procesSed using EVA software (version
5.0). EXAMPLE 1 : y crystalline formof perindopril tert-butylam ne salt
100 g of perint@nRhi betwedil eabhimcagurements @.02°pbt ai ned according to the process
described in 10 patent specification EP O 308 341 are dissolved in 500 m
of chl or of orAF3sBEMEHt URe PEF §teR: 2 The sol ution is then cooled to OC and
stirred overyy that tenperature. The solid obtained is collected by
filtration. %&gfgﬁﬁ&-'wgy’/ diffraction diagram: The powder X-ray diffraction
profil e (diffilteaxd?d@n),angl es) of the y formof perindopril tert- 15

butyl amne salt  is gifven by the significant rays collated in the follow ng
tabl & t oget HEHMGRA TefRENtht ensity and relative intensity (expressed as a
percent age Oferdilg proRedurk WiANBESTeiths slitngl € 2 theta Inter-pl anar
IntensityRel ative intensity )distance d X) 6.29814.0263039. 8

7.48011. 81380parimengbdaya pweesad wang EVA software (version 5.0).

EXAMPLE 1: 17 crystalline form of perindopril tert-butylamine salt

100 g of perindopril tert-butylamine salt obtained according to the process described in
10 patent specification EP 0 308 341 are dissolved in 500 ml of chloroform heated at reflux.
The solution is then cooled to 0°C and stirred overnight at that temperature. The solid

obtained is collected by filtration.
Powder X-ray diffraction diagram :
The powder X-ray diffraction profile (diffraction angles) of the y form of perindopril tert-

15 butylamine salt is given by the significant rays collated in the following table together with

the intensity and relative intensity (expressed as a percentage of the most intense ray) :

Angle 2 theta Inter-planar . Relative intensi
’ ©) distance d (A) | Intensity (%) v
6.298 14.02 630 39.8
7.480 11.81 380 24
8.700 10.16 1584 100
9.276 9.53 318 20.1
10.564 8.37 526 33.2
11.801 7.49 54 34
12.699 6.96 86 54
13.661 6.48 178 11.2
14.095 6.28 163 10.3
14.332 6.17 290 18.3
14.961 5.92 161 10.2
15.793 5.61 128 8.1




9.2769. 5331820. 1 10.5648. 3752633. 2 11.8017.49543. 4- 12. 6996. 96865. 4

13.
15.
17.
19.
21.
23.

6616.
7935.
8254.
3624.
4994.
0003.

4817811. 2 14.0956. 2816310. 3 14. 3326. 1729018. 3 14. 9615. 9216110. 2
611288.1 -6 16.2125.4617911. 3 16. 9455. 23805. 1 17.2915. 12925. 8
9742026.5 18.1004. 9015910 18. 7154. 74895.6 19.0174.661187. 4
581348.5 19.8374.471338.4 20.6094. 31956 21.2324.1825716. 2
1322914.5 21.8404.071278 22.1294.-0119112.1 22.6393. 921378.6

86885. 6 23. 7983. 741479.3 24.1703. 68704.4 25.0663. 5516710. 5
16.212 5.46 179 11.3
16.945 5.23 80 5.1
17.291 5.12 92 5.8
17.825 4.97 420 26.5
18.100 4.90 159 10
18.715 4.74 89 5.6
19.017 4.66 118 7.4
19.362 4.58 134 8.5
19.837 4.47 133 8.4
20.609 4.31 95 6
21.232 4.18 257 16.2
21.499 4.13 229 14.5
21.840 4.07 127 8
22.129 4.01 191 12.1
22.639 3.92 137 8.6
23.000 3.86 88 5.6
23.798 3.74 147 9.3
24.170 3.68 70 4.4
25.066 3.55 167 10.5
25.394 3.50 165 10.4
26.034 3.42 84 53
26.586 3.35 75 4.7
27.541 3.24 74 4.7
28.330 3.15 85 54
29.589 3.02 96 6.1

EXAMPLE 2 : vy 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 temperature of the solution is then rapidly brought to between 0 and 5°C.

The solid obtained is then collected by filtration and is then suspended in 750 g of
chloroform. The suspension is stirred at ambient temperature for from 5 to 10 days and the

solid is then collected by filtration.



25.3943.5016510. 4 26. 0343. 42845. 3 26. 5863. 35754. 7 27.5413. 24744.7

28. 3303. 15855. 4 29.5893. 02966. 1 EXAMPLE 2 : y crystalline form of
perindopril tert-butylam ne salt 125 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 1.5 litres of ethyl acetate heated at reflux. 5
The tenperature of the solution is them fapidly brought to between 0 and
5C. The solid obtained is then collected by filtration and is then
suspended EXAMPLE 3af Phaimacaitivalicompesitiosspension is stirred at anbi ent
tenperature for from5 to 10 days and the solid is then collected by
filtration. -7 5 EXAMPLE 3: Pharnaceutical conposition Preparation formula
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formof the compound of formula (1) : HCOz H. tBuNHz (I),



N u CH3 CO2Et characterised by the follow ng powder X-ray diffraction
diagram neasured using a 5 diffractoneter (copper anticathode) and
expressed in terns of inter-planar distance d, Bragg's angle 2 theta,
intensity and relative intensity (expressed as a percentage with respect
to the nost intense ray) : Angle 2 theta Inter-planar IntensityRelative
intensity distance d A% 6.29814. 0263039.8- 7. 48011. 8138024 8. 70010. 161584100
9.2769. 5331820. 1 10.5648. 3752633. 2 11.8017.49543. 4 12.6996. 96865. 4
13.6616. 4817811. 2 14. 0956. 2816310. 3 14LABMS 1729018. 3 14. 9615. 9216110. 2
15.7935.611288. 1 16.2125.4617911. 3 16. 9455. 23805. 1 17.2915.12925.8
17.8254.9742026.5 -9 18.1004. 9015910

1. 7 crystalline form of the compound of formula (I) :

: : :N: ~CO.H .tBuNH, (),

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
j ©) distancped(A) Intensity (%) v
6.298 14.02 630 39.8
7.480 11.81 380 24
8.700 10.16 1584 100
9.276 9.53 318 20.1
10.564 8.37 526 332
11.801 7.49 54 34
12.699 6.96 86 54
13.661 6.48 178 11.2
14.095 6.28 163 10.3
14.332 6.17 290 18.3
14.961 5.92 161 10.2
15.793 5.61 128 8.1
16.212 5.46 179 11.3
16.945 5.23 80 5.1
17.291 5.12 92 5.8
17.825 4.97 420 26.5




18. 7154.
20. 6094.
22.1294.
24.1703.
26. 5863.

for the

74895.6 19.0174.661187.4 19.3624.581348.5 19.8374.471338. 4

31956 21.2324.1825716.2 21.4994.1322914.5 21.8404.071278

0119112.1 22.6393.921378.6 23.0003.86885.6 23.7983.741479. 3
68704.4 25.0663.5516710.5 25.3943.5016510. 4 26. 0343. 42845. 3
35754.7 27.5413.24744.7 28. 3303. 15855. 4 29.5893. 02966.1 2. Process
preparation of the y crystallinedformof the conpound of fornula

(I') according to claim1, characterised in that a solution of perindopril

tﬁrt- but?/l grri ne salts. 1001 chlior of ormgos heated atsoeflux, th® solut{on is
t hen cool ed to[0C= g et 0 by foid on. .
Process for th nrcj%zthi“ZUILufhgagaLpggte!!?g?bfg? ol Bki[ra[ngd ng
formula (1) accor&QﬂE%C)claln11 48%aractenisell8 n {hat a’dblutioh of
perindopril tert-buty3@m ne jsalt i4b8ethyl acetblde i$ heat&d at reflux, the
sol ution is raprdi ylgcg)p;l ed, the so|4|43y thereby pjgt ai hed Tsgishen co|l ected
oo ent ¢ enper bur B8P Lrod s to f0laays. dnd Ohe Shid i Othen cbl | eoted
by 21.232 4.18 257 16.2

21.499 4.13 229 14.5

21.840 4.07 127 8

22.129 4.01 191 12.1

22.639 3.92 137 8.6

23.000 3.86 88 5.6

23.798 3.74 147 9.3

24.170 3.68 70 4.4

25.066 3.55 167 10.5

25.394 3.50 165 10.4

26.034 342 84 53

26.586 3.35 75 4.7

27.541 3.24 74 4.7

28.330 3.15 85 5.4

29.589 3.02 96 6.1

10

2. Process for the preparation of the y crystalline form of the compound of formula (I)
according to claim 1, characterised in that a solution of perindopril tert-butylamine salt
in chloroform is heated at reflux, the solution is then cooled to 0°C and the solid

obtained is collected by filtration.

3. Process for the preparation of the y 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, the solid thereby
obtained is then collected by filtration, it is suspended in chloroform, the suspension is
stirred at ambient temperature for from 5 to 10 days, and the solid is then collected by

filtration.



10 filtration. -10 4. Process according to either claim2 or claim 3,
characterised in that the conpound of fornmula (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 compound 5 of fornmula (I) in the chloroformis from
150 to 300 g/litre. 6. Process accordi ndOto claim3, characterised in that
the concentration of the conmpound of fornula (1) in the ethyl acetate is
from 70 t ot. 9Bragkdsi dccerding toRkithermalaim i @radlaiappsiaidctepised onhai ierngngouad bf ve
i ngredi ent the compound according to claim1l, in conbination wth one or
mor e phar mac rmukal) \pbigineds by pihe “prepasation r%?f-eswe%%&g& iBap3teny gpecication

Phar maceut i cgp cfygrRsiit Ly according to claim7 for use in the manufacture
of nmedicanments for use as inhibitors of angiotensin | converting enzymne.
9. Pharnmaceutical conposition according to claim8 for use in the

manuf act ur f medicaments for.use in the treatnment of cardjovascul ar

i seages. S5PRSSAET TR 2COMIErOH DECOPAPIE B Sy BRESOPORIG m
7 to 9, chargffoehbfql) ihRhd &iBérofdrin 8% F5UMRII0DFitee. di uretic. _

Phar maceuti cal conposition according to claim 10, characterised in that the

diuretic is indapam de.
6. 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.

7. Pharmaceutical composition comprising as active ingredient the compound according
to claim 1, in combination with one or more pharmaceutically acceptable, inert, non-

10 toxic carriers.

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

medicaments for use as inhibitors of angiotensin I converting enzyme.

9. Pharmaceutical composition according to claim 8 for use in the manufacture of

medicaments for use in the treatment of cardiovascular diseases.

15 10. Pharmaceutical composition according to any one of claims 7 to 9, characterised in that

it also comprises a diuretic.

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

indapamide.



