WD 2004/ 046172 PCT/ GB2003/004981 -1 PERINDOPRIL This invention relates to
a process for preparing a pharmaceutically acceptable salt of perindopril,
and a novel polynorphic formthereof. Perindopril is the international

non- propri ety Yoodadker20f (2S, 3aS, 7aS)-1-(2-[ |- PCT/GB2003/004981

(et hoxycar bonyl ) -(S)-butyl am no] - (S)-propi onyl)-octahydroi ndol e- 2-car boxylic
acid. Perindopril is known to have therapeutic application as an
angiotensin - converting enzyne (ACE) tlrhibitor. ACE is a peptidyl

di peptidase which catal yzes the conversion of angiotensin Ito angiotensin
1, as well as causing the degradation of bradykinin. Angiotensin Il is a
vasoconstrictor which al so stinulates al dosterone secretion by the adrenal
cortex. Inhibition of ACE has, thePBRINROPRMlen shown to have therapeutic
utility in patients suffering fromdisease states such as hypertensi on and
congestive heart failure. In addition, it has been discovered that ACE

i nhi bitors are ThHeivention relateatio agrovesyfort premaridz smhaenascutioally actepiable siiaef t he

foll owi ng structural, forml [),. COOH, O H ..... ..,HCH3 COCEt (I)

Peri ndopr i Peqngomﬂs%}diao%oagfw?@%gpg%qn lP‘?%r.%)()%ﬂ_f|508729. Preparative processes
described in tiridbfFilpat @Y ifemational | Ra-Roprictdty atamd csfh (29, 3a8mg)-uR-{and in
Cy anbbor oh AR MBESE by B SLueBiesT) OsbEoBaPR S bt her o 4d.
necessary, p&ifdofti3IRhEwtd Bave ShGARRVEE aplichysH £ ASdngi AR colV¥Rin YRAMY S S.

US patent no. 4914214 describes a process for the preparation of “perindopril

and its t-(AfR)yinhibitee sACGE iTtee nopiidvbstipeptidpei vbichc estaluzesatheoppryrsign of
B oLt 9, i fedfr RATUERRATEN o SRR R BB Rkl iR
II is a vasoconstrictor which aiso stimulates aldosterone secretion by the adrenal cortex.
Inhibition of ACE has, therefore, been shown to have therapeutic utility in patients suffering
from disease states such as hypertension and congestive heart failure. In addition, it has been
discovered that ACE inhibitors are useful in treating cognitive disorders.
Perindopril has the following structural formula (I)
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Perindopril is described in US patent no. 4508729, Preparative processes described in
this US patent are carried out in an alcoholic medium, and in the presence of a neutral
dehydrating agent and an organic or inorganic cyanoborohydride. Deprotection processes
can be carried out where necessary, for example with reference to hydrolysis and/or
hydrogenolysis.

US patent no. 4914214 describes a process for the preparation of perindopril and its t-
butylamine salt. The process comprises condensation of a protected ester of (2S,3aS,7a8)-2-
carboxyperhydroindole with the (S,S) diastercoisomer of N-[(S)-1-carbethoxybutyl]-(S)-



WO 20041046172 PCT/ GB2003/004981 -2 al anine, followed by deprotection
enpl oyi ng charcoal containing 5% pal |l adium and water. Tertiary-butylam ne

is then added to yield the t-butylam ne salt of perindopril. PCT patent
appl i cation W§,Q4h&(835 describes a novel crystalline fop@pydiaiBloyios
crystalline form of the t-butylamne salt of perindopril, processes of

preparing the sane and pharnmaceutical formulations containing the sane. PCT
pat ent application WO 01/87836 descri besz.a novel crystalline form nanely 3
crystalline form of the t-butylamne salt of perindopril, processes of
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descri bed as being an 0.2 or 0.1%by weight. Internedi ate process
steps ar ecrystaltine tbrouivf the tibbtylpries ealtef pefindopmj.dwocepize 0f ptephzrpthe same and
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ti me conpathedkof, oviknimyproved purity. More particularly, the level of known impurities associated

with perindopril or a salt thereof, prepared according to PCT patent application WO
01/58868, is described as being less than 0.2 or 0.1% by weight. Intermediate process steps
are carried out in the presence of 1-hydroxybenzotriazoie, dicyclohexylcarbodiimide and
optionally triethylamine, and at a temperature in the range of 20 to 77EC, followed by
deprotection and where required salt conversion.

Prior art processes for the preparation of perindopril, or pharmaceutically acceptable
salts thereof, have generally tended to be time-consuming and have often resulted in
undesirable associated impurities, such as diketopiperazine analogues. There is, therefore, a
need for an improved process for preparing perindopril, or pharmaceutically acceptable salts
thereof, which alleviates the above mentioned problems.

We have now developed a process for preparing a pharmaceutically acceptable salt of
perindopril, which is advantageous in terms of a faster reaction time compared to known
processes for the preparation of a pharmaceutically acceptable salt of perindopril, and also in
obviating the production of undesirable impurities so as to achieve a highly pure product.

In accordance with one aspect of the present invention, there is provided a process for
preparing 2 pharmaceutically acceptable salt of perindopril of formula (I) from a protected

prcdursor compound of formula (IT)



processes for the preparation of a pharmaceutically acceptable salt of
perindopril, and also in obviating the production of undesirable inpurities
so as to achieve a highly pure product. In accordance with one aspect of the
present i nVQUy doieaciBEr € is provided a process for prepariB82083/004981
pharmaceutically acceptable salt of perindopril of formula (I) froma
protected precursor conpound of formula (11) WO 2004/ 046172
PCTJ(GB20031004981 -3 COORCOOH OO N3 N H..... HH CH3 COCEt CH3
COCEt (H) (1) wherein R represents a carboxyl protecting group, which
process conpri %ubjecting a conpound of fornulé Ih) to deprotection of
t he carboxylic%gg% p COOR attached to the heterocyclic ring so as to yield
t he correspond; g frat qgld whi ch deprotection i arrizgd qyt in the

presence of i ch f\d/ms\a/phar maceut i cal | ¥ Nepte salt~with said
ky said deprotection. Typicap.y)—R.Gan riepresent any

free acid 0

sui tabl e carhb pl’OtGﬂ‘gtl ngOgmEeup that cgn be | velGHy enDOOE: by a
process acco g/to the present invention. Prefgrabld, R can represent
optionally sub tuted aral kyl, especially optiona substituted benzyl. R
can, therefore, typically represent unsubstituted benzyl; alternatively
substituted benzyl can be enployed, such as 4-halo substituted, or

4- Cl 4al koxy substityt.ed benzyl, especially 4-Cl benzyI(I or 4-net hoxy
benzyl. Suitably, deprotection as enployed in a process %ccording to the
present invention can conprise hydrogenolysis in the presence of a noble

netal catalyst, preferably pall adi umon- chacoal.
wherein R represents a carboxyl protecting group, which process comprises subjecting a

compound of formula (II) to deprotection of the carboxylic group COOR attached to the
heterocyclic ring so as to yield the corresponding free acid, which deprotection is carried out
in the presence of a base which forms a pharmaceutically acceptable salt with said free acid
formed by said deprotection.

Typically, R can represent any suitable carboxyl protecting group that can be
selectively removed by a process according to the present invention. Preferably, R can
represent optionally substituted aralkyl, especially optionally substituted benzyl. R can,
therefore, typically represent unsubstituted benzyl; alternatively substituted benzyl can be
employed, such as 4-halo substituted, or 4-Cj4alkoxy substituted benzyl, especially 4-Ci
benzyl, or 4-methoxy benzyl.

Suitably, deprotection as employed in a process according to the present invention can
comprise hydrogenolysis in the presence of a noble metal catalyst, preferably palladium-on-
chacoal.

The process of the present invention is advantageous in achieving a highly pure
product. A pharmaceutically acceptable salt of perindopril prepared by a process according
to the present invention is preferably more than about 99% w/w pure, and more preferably
more than about 99.5% w/w pure. The purity of a pharmaceutically acceptable salt of
perindopril prepared by a process according to the present invention can be further enhanced
by an optional crystallisation step in a suitable solvent, such as ethyl acetate, isopropanol or
the like, so as to obtain a pharmaceutically acceptable salt of perindopril which is preferably
about 99.8% w/w pure,



The process of the present invention is advantageous in achieving a highly
pure product. A pharmaceutically acceptable salt of perindopril prepared by
a process according to the present invention is preferably nore than about
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process according to the present invention can be further enhanced by an
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i sopropanol or the like, so as to obtain a pharmaceutically acceptable salt
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carried out in the presence of t-butylamine so as to form the t-butylamine salt of perindopril.

Suitably a precursor compound of formula (II) is initially dissolved in an alkanol
solvent, such as isopropanol or the like, followed by addition of the base thereto. This is
further followed by the deprotection of the carboxylic group COOR, suitably by the addition
of palladium-on-charcoal and hydrogenation for several hours. The alkanol solvent is
suitably concentrated under vacuum and replaced by a water immiscible solvent, such as
ethyl acetate or the like. The resulting solids can then be cooled and filtered to vield a
pharmaceutically acceptable salt of perindopril.

The process according to the present invention substantially as hereinbefore described
may further comprises hydrating a pharmaceutically acceptable salt of perindopril obtained
by the process so as to yield a pharmaceutically acceptable salt of hydrated perindopril of
formuia (Ia)



further followed by the deprotection of the carboxylic group COOR, suitably
by the addition of palladi umon-charcoal and hydrogenation for several
hours. The al kanol solvent is suitably concentrated under vacuum and

repl aced by, j mm sci bl e sol vent, such as ethyl e like.
The resultfwgzg%@?@gican then be cooled and filtered toqﬁﬁgﬁﬁﬁgﬁhﬁkh

phar maceutical ly acceptable salt of perindopril. The process according to
the present invention substantially as .gereinbefore described may further
conprises hydrating a pharmaceutically acceptable salt of perindopri
obtained by the process sogcgasnto yield a pharmaceutically acceptable salt
of hydrated perindopril of ¥fornmula (la) WO 2004/046172 PCT/ GB2003/ 004981
-5- COOHO N N Hull ..,n CH3 t nH2O (la) wherein n is an integer
of 1 to 5, or areciprocagr o knte ers ZHto S. Hydration can be by way of
the addition of water or \by dryingm 'rF\Bpeféﬁapkf nis 1, whereby a
pharmaceutical ly acceptable SiL&qu perindogril rmonohydrate is formed by a
process according to the fresent I nveation. =The present invention al so
provi des a process for pf i ng a noriéhydr §P8%f a  pharnmaceutical |y

whi ch process conprises hydrating a

phar maceutical |y accept abMe—sdlt of perindopHib so as to yield said
nonohydrate. Hydration can be by way of the addition of water or by drying
inair, and preferably perindopril t-,butylamne is hydrated to yield
perindopril t-butylam ne nonohydrate.” The present invention further provides
a pharmaceutically acceptable salt of

wherein n is an integer of 1 to 5, or a reciprocal of integers 2 to 5. Hydration can be by way

of the addition of water or by drying in air.

Preferably n is 1, whereby a pharmaceutically acceptable salt of perindopril
monohydrate is formed by a process according to the present invention.

The present invention also provides a process for preparing a monohydrate of a
pharmaceutically acceptable salt of perindopril, which process comprises hydrating a
pharmaceutically acceptable salt of perindopril so as to yield said monohydrate. Hydration
can be by way of the addition of water or by drying in air, and preferably perindopril t-
butylamine is hydrated to yield perindopril t-butylamine monohydrate.

The present invention further provides a pharmaceutically acceptable salt of
perindopril optionally in hydrated form, prepared by a process substantially as hereinbefore
described. In particular, a pharmaceutically acceptable salt of hydrated perindopril of
formula (Ia) is provided
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perindopril optionally in hydrated form prepared by a process substantially
as hereinbefore described. In particular, a pharnaceutically acceptable
salt of hydrated perindopril of fornmula (la) is provided COON O N N
Hilunt .., nRg S8RGFPEt  nH2O (1 a) WO 2004/ 046172 PCT/ GRA8sPidhdal: -6
wherein n is an integer of | to 5 or a reciprocal of integers 2 to 5.
Preferably, nis 1. A preferred pharmaceutically acceptable salt of
hydrated perindopril of formula (la) isethe t- butylamine salt. In a
particularly preferred enbodi nent, the present invention provides
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15. 7486, 16.5400, 20.0400, 21.0499, d%Z 0600, 4.1744, 26. l}%gg%ﬁ% d . 27.1600.
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0. 57600 13 %@ %ﬁaractensed as having an X-ray powder diffraction pattern with characteristic peaks
(20): 9.5504, 14.8600, 15.7486, 16.5400, 20.0400, 21.0499, 22.0600, 24.1744, 26.3300 and
27.1600.

Further characterising data for perindopril t-butylamine monohydrate according to the

present invention as obtained by X-ray diffraction is shown in following Table 1.

Table 1
Peak No. |26 d m FWHM | Intensity | Integrated
(deg) (A) (deg) (Counts) | I (Counts)

1 8.6400 10.22611 | 10 0.57600 151 6399

P 9.5504 9.25324 73 0.50470 1090 28204

3 10.5940 8.34394 5 0.97200 79 4071

4 13.6000 6.50569 6 0.42860 91 2112

5 14.1400 6.25844 14 0.47120 215 5210

6 14.8600 5.95678 | 22 0.59000 332 10293

7 15.7486 5.62262 75 0.14270 1111 49244

8 16.5400 5.35533 30 0.72500 450 15749

9 17.5400 5.05220 16 0.67120 231 9128

10 18.6100 4.76406 17 0.56000 249 7981

11 20.0400 4.42722 31 0.51660 458 13471

12 21.0499 421704 | 100 0.90700 1488 63360

13 22.0600 4.02618 50 0.59480 747 23998

14 23.1600 3.83738 17 0.71720 253 12014




2 9.5504 9.25324 73 0.50470 1090 28204 3 10.5940 8.34394 5 0.97200 79 4071
4 13.6000 6.50569 6 0.42860 91 2112 5 14.1400 6.25844 14 0.47120 215 5210
6 14. 8600 5.95678 22 0.59000 332 10293 7 15.7486 5.62262 75 0.14270 1111

49244 8 1 533 30 0.72500 450 15749 9 17.540 0. 67120
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0.51660 458 13471 12 21.04 99 4.21704 100 0.90700 1488 63860 13 22.0600
4.02618 50 0.59480 747 23998 14 23.16Q%. 3. 83738 17 0, 71720 253 12014 WO
2004/ 046172 PCT/ GB2003/004981 -7 15 24.1744 3.67860 47 0.50030 705 17912

16 24. 8006-3-5872% 570, o 269006 81-0-94000 468
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223 110237620 30/898002. J0958731 0. 59340 9003600 bt 809048381173 ©
0. 65600 130-4356}22 32 5600 2 74782 11 0161340 153 4411 [23 332400 2. 69314
6 0.75000185 3114263308, 11888213 62350 4 0f %&ﬁ@@ 6146855 494B 4738 2. 52857
7 0. 854307404 43537 1260 39 F8a%2 #3502 6 B0 D307985 25388 7340 2. 32285
4 0.50800'55 1432°" '

19 284444 | 313534 | 15 096890 | 223 17023

20 30.8000 | 2.00071 | 7 059340 | 99 3196

21 318000 | 281173 | 9 0.65600 | 130 4356

%) 32.5600 | 274782 | 11 061340 | 163 71

23 330400 | 2.69314 | 6 0.75000 | 95 3116

2 341800 | 262120 | 4 0.64000 | 61 2155

25 354728 | 252857 | 7 0.85430 | 104 4353

% 36.8838 | 243502 | 6 061900 | 93 7985

27 387340 | 2.32285 | 4 050800 | 55 1432

Perindopril as provided by the present invention has therapeutic utility as an ACE
inhibitor.

In addition, the present invention further provides a method of inhibiting ACE in a
patient in need thereof comprising administering to said patient an effective ACE inhibitory
amount of perindopril (preferably perindopril t-butylamine monohydrate) as provided
according to the present invention.

The present invention also provides use of perindopril as provided according to the
present invention (preferably perindopril t-butylamine monohydrate) in the masufacture of a
medicament for inhibiting ACE.

A patient can be in need of treatment to inhibit ACE, for example when the patient is
suffering from hypertension, chronic congestive heart failure, or the like, Inhibition of ACE
reduces levels of angiotensin II and thus inhibits the vasopressor, hypertensive and
hyperaldosteronemic effects caused thereby. Inhibition of ACE would also potentiate
endogenous levels of bradykinin. An effective ACE inhibitory amount of perindopril as
provided according to the present invention is that amount which is effective in inhibiting
ACE 1in a patient in need thereof which results, for example, in a hypotensive effect.

In effecting treatment of a patient, perindopril as provided according to the present

invention can be administered in any form or mode which makes the compound bioavailable



Perindopril as provided by the present invention has therapeutic utility as
an ACE inhibitor. 1In addition, the present invention further provides a
met hod of inhibiting ACEin a patient in need thereof conprising
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phar maceutical conpositions or nedi‘canments which are prepared by conbining

t he present invention (preferably perindopril t-butylamine monohydrate), together with one or

more pharmaceutically acceptable carriers, diluents or excipients therefor.

By "pharmaceutically acceptable” it is meant that the carrier, diluent or excipient must
be compatible with perindopril as provided according to the present invention, and not be
deleterious to a recipient thereof.

The pharmaceutical compositions or medicaments are prepared in a manner well
known in the pharmaceutical art. The cairier, diluent or excipient may be a solid, semi-solid,
or liquid material, which can serve as a vehicle or medium for the active ingredient. Suitable
carriers, diluents or excipients are well known in the art. Pharmaceutical compositions
according to the present invention may be adapted for oral or parenteral use and may be
administered to the patient in the form of tablets, capsules, suppositories, solutions,
suspensions or the like.

The pharmaceutical compositions may be administered orally, for example, with an
inert diluent or with an edible carrier. They may be enclosed in gelatin capsules or
compressed into tablets. For the purpose of oral therapeutic administration, a monohydrate
according to the present invention may be incorporated with excipients and used in the form
of tablets, capsules, elixirs, suspensions, syrups and the like.

The tablets, pills, capsules, and the like may also contain one or more of the following

adjuvants: binders, such as microcrystalline cellulose, gum tragacanth or gelatin, excipients,



perindopril according to the present invention with pharmaceutically
acceptable carriers, diluents or excipients therefor, the proportion and
nature of which are determ ned by the chosen route of adm nistration, and
standard phaomeautiz¢al practice. In another enbodi nent,pdiesRbHRI

I nvention provides pharnmaceutical conpositions conprising an effective ACE
I nhi bitory anount of perindopril as provided according to the present

i nvention (preferably perindopril t-but®%l am ne nonohydrate), together with
one or nore pharnaceutically acceptable carriers, diluents or excipients
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di oxi de; Eﬁ"gol or other synthetic solvents; antibacterial agents such as benzyl alcohol or methyl

paraben; antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such as
ethylene diaminetetraacetic acid; and buffers such as acetates, citrates or phosphates. The
parenteral preparation can be enclosed in ampoules, disposable syringes or multiple dose
vials made of glass or plastic.

The present invention will now be further illustrated by the following Figure and
Examples, which do not limit the scope of the invention in any way.

Figure 1: X-ray diffraction pattern of perindopril erbumine monohydrate according to
the present invention. The sample was analysed using a Shimadzu-6000 x-ray diffractometer.
The source used was K, monochromatic radiation of Cu having wavelength of 1.5406 A°.
The Divergent Slit used was 1°. The Receiving Slit was 0.30mm. The Scintillation counter
was used as the detector, with the range being from 3° to 40° (20) with a scan speed of 2° per

minute.

Example 1

The benzyl ester of (2S,3aS,7a8)-1-{2-[1-(ethoxycarbonyl)-(S)-butylamino]-(S)-
propionyl }-octahydroindole-2-carboxylic acid, namely benzyl perindopril, (10gms) was
dissolved in isopropanol (100ml). To the clear solution, {-butylamine (2.5gms) and 10% wiw



sweet eni ng agents, such as sucrose or saccharin. Wien the dosage unit form
is a capsule, it may contain, in addition to materials of the above type, a
liquid carrier such as polyethylene glycol or a fatty oil. O her dosage
unit fornms Wase@nt@,n other various materials which mogivfyeioifoodaysi cal
formof the dosage unit, for exanple, as coatings. Thus, tablets or pills
may be coated with sugar, shellac, or other enteric coating agents. A syrup
may contain, in addition to the activell-ngredi ent, sucrose as a sweetening
agent and certain preservatives. Materials used in preparing these various
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diffractometer. The source used was 1 nonochronatic radiation of Cu having
wavel ength of 1.5406 AL The Divergent Slit used was 1. The Receiving Slit
was 0. 30nmEXaBRie Xcinti |l ation counter was used as the detector, with the
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Example 4
Perindopril erbumine (5gms) was suspended in acetonitrile (75ml). To this was added

water (0.4ml) and the contents heated to dissolve the solids and cooled to OEC. The resulting
slurry was filtered to obtain perindopril erbumine monohydrate (2.9gms).

Example 5
Perindopril erbumine (20gms) was suspended in ethyl acetate (300ml). The contents

were heated to dissolve the solids and cooled to 10EC. The resulting slurry was filtered and
dried in air having a relative humidity of at least 75% to give perindopril erbumine

monohydrate (17gms).

Example 6

Preparation of perindopril erbumine monohydrate
Raw Materials :-

1. Perindopril erbumine anhydrous =10 gm.
2. Tsopropyl alcohol =70 mlL



di ssolved in isopropanol (100m ). To the clear solution, t-butylam ne
(2.5gnms) and 10% w w WD 20041046172 PCT/ GB2003/ 004981 -10 pal |l adi um on
charcoal (2gns) was added. The reaction m xture was hydrogenated at a
pressure ofydka) i, for 2 hours. The reaction nmass was bill@haRehfLss ENOVe
the catal yst. The sol vent was concentrated under vacuum and 1| sopropanol was
repl aced by sinultaneous addition of ethyl acetate. The solids obtained
were cooled to OEC and filtered to obtajja perindopril erbum ne (7.8gns).
Exanpl e 2 Perindopril erbum ne (I Ogns) was suspended in acetone (80m ). To
this was addedyygter (0.4ml) and the conteabgyheated to dissolve the solids
and cool ed to aéblent The resulting slurry mas filtered to obtain
peri ndopri |l 4r Bthyl atatonohydrate (9. 4gns). £8ampl e 3 Perindopril erbum ne
(20gnms) was suspended in ethyl acetate (300nml). To this was added water
(1.5m ) and the contents heated to dissolve the solids and cool ed to 10EC
The resulPrdcagurst-urry was filtered to obtain perindopril erbum ne
nonohydrate (17gnms). Exanple 4 Perindopril erbum ne (5gns) was suspended in
acetonitrile (75m). To this was added water (0.4nml) and the contents
heated to di $S@hy@e 0gnSeH eﬁﬁd@?ﬂie&ﬁﬁhﬁé‘"{a m%?mmﬁm%&wntﬂdag Aaamfny was
0 :

filtered to obtaln perlndoprl er bum ne nonohydrate (2.9gns) anple 5

Peri ndopril| er isgpiope %@Qhﬁﬁf\fﬁslzsbnéﬁewwe‘ﬁ%Nﬁéﬂﬂyﬂllss@l&@i)ate (300m ). The
contents eAIaﬁétn‘?ldqf il § fo\‘zsﬁrgﬁ(c?c%}bcﬁﬁncﬁmnﬁtsﬁﬂéﬁhed to ICEC. The

resulting slurry was tere rted rn-arr having a relative hunmdity
of at |east F5%iit magionangsent 384pECifor Brbuni ne  nmonohydrate (17gms). Exanple 6
Preparation Of Dps%rnl cg]u(g ?S%H()lpylear.lg&%]l nggfgtgﬁ tin crera 5a%uum el('y%%%f) In?rln)sbelow 40°C.
(Gel type material observed.)
5. Charge 30 ml ethyl acetate, Stir for 15 min below 40°C (clear solution observed).
Distill under vacuum below 40°C (semi-solid observed).
6. Charge 40 ml ethy] acetate at 36-38°C. Stir for 15 min (free solid observed).
7. Stir 1 hr at room temperature (25-30°C). (Free crystalline solid observed.)
8. Cool to 10°C. Stir for 2 hrs.
9, Filter solid and wash with 15 ml ethyl acetate. Suck dry for 2 hrs,

10. Dry under vacuum below 40°C for 12 hrs.

Water Content =3.2-3.8%
MP =145-150°C.

Exarople 7
The following tablets were prepared:
(a) Formulation I:
Strengths

2 mg 4 mg 8mg
Ingredients
Perindopril Erbumine | 2 mg 4 mg 8 mg
Monohydrate
Maize starch 5 mg 10 mg 20mg
Lactose anhydrous 12.5mg 25.0 mg 100.0 mg ]
Microcrystalline 25.10 mg 50.20 mg 100.40 mg
cellulose




1. Perindopril erbum ne anhydrous =10 gm 2. Isopropyl alcohol =70 m. WO
2004/ 046172 PCT/ GB20031004981 -11 3. Water = 2 m. 4. Ethyl acetate = 85
m. Procedure : 1. Charge 10 gm of perindopril erbum ne (anhydrous) in
round bott Add 70 ml  isopropyl alcohol. Stir (around
95% pr oduct d%dgsi bgd) 2. Add 2 ml of water. Stir for %gﬁ%%é\%z@f“ggr
solution obtained). 3. Stir reaction mass at 38-400C for 2 hrs. 4. Distill
out isopropyl alcohol conpletely under-12acuum (bel ow 600 nm bel ow 40C.

(Cel type rraterial observed.) 5. Charge 30 m ethyI acetate. Stir for 15 mn
bel ow A0GLElBR SO AL T 99 pPserved)y. OiggT 1 under vagygn berow 40 C

(sem -softd ngil Y%g‘ht 45\(ﬂ&égeﬁ+u mt S fn acetatea 18%1‘5?3” ?E\‘r;'\r_f or 15

mn (fre —Stt+r—1 at 1uun|tc|rpc atttre (20 oul)™ (Free
crystalline solid observed ) 8. Cool to 10 C. Stir for 2 hrs. 9. Filter
solid and was I'Prw:eﬁbreJ.SIﬂﬁheQth ingﬁdieﬁtsehroﬁgtcfe'sptrcﬂvé ﬁ&ve% IM'B(. the dgredidnys under
vacuum be] ow 40 {) 12 hrs. t er Cont ent 'é‘ﬁ i 8% = 145-150C.

Exanpl e 7iopgitahle JSW‘?HQCP%‘B?CQ ¢ fabjets ig,tha suitable toolings. Forrml ation |: Strengths

ing 4m 8m -1ngredients

(b) Formulation 11
Strengths

2mg 4 mg 8 mg
Ingredients
Perindopril Erbumine | 2 mg 4 mg 8 mg
Monohydrate
Maize starch 10 mg 10mg 10mg
Lactose anhydrous 25 mg 25.0 mg 25.0mg
Microcrystalline 522 mg 4920 mg 4520 mg
cellulose
Yellow oxide of Iron | - 1.0 -
Red oxide of Iron - - 1.0
Hydrogenated castor | 0.8 mg 0.8 mg 0.8 mg
oil

Total weight | 90.0 mg 90.0 mg 90.0 mg

Procedure:

1) Dissolve Perindopril Erbumine Monohydrate in ethanol.

2) Granulate the above ingredients except hydrogenated castor oil with the above solution.
Dry the granules and size.

3) Lubricate with hydrogenated castor oil in suitable blender. Compress the granules in the

suitable tooling



Perindopril Erbumne 2 ng 4 ng 8 ng Monoh drate Miize starch 5 ng 10 m20 m
Lact ose anhydrous 12.5 ng 25.0 m 100.0 ng Mcrocrystalline 25.10 ng 50. 20
ng 100.40 ng cellul ose WO 2004/ 046172 PCT/ GB2003/ 004981 -12 Magnesi um
Stearate 0.\9090,%0;“1@1 Total weight 45.0 ng 90.0 ny 180. QL BhRGweAN € Sift

t he above ingredients through respective sieves. Mx the ingredients in a
sui tabl e bl ender. Conpress the tablets in the suitable toolings. (b)
Formulation Il: Strengths My 4m My |+1@redi ents Perindopril Erbumine 2 ng 4
ng 8 ng Mnohydrate Maize starch 10 ng 10 m 10 m Lactose anhydrous 25 m
25.0 mg 25.0 ng Mcrocrystalline 52.2 ng 49.20 ng 45.20 ng cellul ose

Yel |l ow oxide of Iron .. 1.0 - Red oxide of Iron 1.0 Hydrogenated castor 0.8
ng 0.8 ng 0.8 ng oil Total weight 90.0 ng 90.0 ng 90.0 ng Procedure:
CLAIMS

1 A process for preparing a pharmaceutically acceptable salt of perindopril of formula

(I) from a protected precursor compound of formula (II)

COOR
0
N\~ ¢éH, COOE .
(In) ity

wherein R represents a carboxyl protecting group, which process comprises subjecting a
compound of formula (II) to deprotection of the carboxylic group COOR attached to the
heterocyclic ring so as to yield the corresponding free acid, which deprotection is carried out
in the presence of a base which forms a pharmaceutically acceptable salt with said free acid

formed by said deprotection.

2 A process according to claim 1, wherein R represents optionally substituted aralkyl.

3 A process according to claim 2, wherein R represents unsubstituted benzyl.

4 A process according to claim 2, wherein R represents 4-halo substituted, or 4-C;.
salkoxy substituted benzyl.

5 A process according to claim 4, wherein R represents 4-Cl benzyl, or 4-methoxy

benzyl.



1) Dissolve Perindopril Erbum ne Monohydrate in ethanol. 2) G anulate the
above ingredi ents except hydrogenated castor oil with the above sol ution.

Dry the granules and size. 3) Lubricate with hydrogenated castor oil in

sui tabl e bl ender. Conpress the granules in the suitable tooling WO

2004/ 046172 PCT/ GB2003/ 004981 -13- CLAIMS 1 A process for preparing a

phar maceutical |y acceptable salt of perd#ndopril of formula (1) froma
protected precursor conpound of formula (I11) COOR COCH NJU ~~ N~_ H...... H
Ho.o.o 6. A plo6d8 £EBRInECHS HP0BE chaim@ WHET 81 WhBrele RIeBifdthidn acdngirlexy|
protecting group, which process conprises subjecting a conpound of fornula
(11) to ksippgsnelysis omthsipressaccelrdenblt ingtaheasedgstCOOR at t ached to the

het erocyclic ring so as to yield the corresponding free acid, which
deprotection is carried out in the presence of a base which fornms a

phar macept i cahl proaeseptcdbdig S@l tlanht B, Sieteifi rde Actld mé@l rRdklBY coRiises
deprotection. 2 A process according to claim1l, wherein R represents

opt i onal Paladiypsenthacedl. aral kyl . 3 A process according to claim2, wherein R
represents unsubstituted benzyl. 4 A process according to claim2, wherein'R
represents 4-halo substituted, or 4-C _ 4al koxy substituted benzyl. 5 A
process &ccorAi mgcése aicardimgd to wingr ef rldins epre skEntvherdinClaillebaay | congprisds et hoxy
benzyl. 14 6 A process according to any of clains 1 to 5, wherein

depr ot ecRHYAMESnpr i ses

9 A process according to claim 1, wherein the deprotection is carried out in the presence

of t-butylamine so as to form the t-butylamine salt of perindopril.
10 A process according to claim 9, wherein R represents unsubstituted benzyl.

11 A process according to claim 9 or 10, wherein deprotection comprises hydrogenolysis

in the presence of palladium-on-chacoal.

12 A process according to any of claims 1 to 11, which further comprises hydrating a
pharmaceutically acceptable salt of perindopril obtained by said process so as to yield a

pharmaceutically acceptable salt of hydrated perindopril of formula (Ia)

COCH
(8]
H
N——</N\/\/
Hitn.. canliH é é

CHs COOEt
nH,0

(la)

wherein n is an integer of 1 to 5, or a reciprocal of integers 2 to 5.



hydrogenol ysis in the presence of a noble netal catalyst. 7 A process
according to claim®6, wherein the noble netal catalyst conprises

pal | adi um on-chacoal. 8 A process according to any of clains | to 7, wherein
sai d base conprises t- butylamne. 9 A process according to claim1, wherein
the deprotection is carried out in the presence of t-butylamne so as to
formthe t-butylanmine salt of perindopdPl. 10 A process according to claim
9, wherein R represents unsubstituted benzyl. 1 | A process according to
claim9 pr 104 pyiesLiciodieny ©t@ail 0N whef h&es hydrogenolysis in the
presence of pall adi umon-chacoal. 12 A process according to any of clains 1
to 11, which further conprises hydrating a pharmaceutically acceptable salt

of perindppri i ai d o] J euti cal ly
accopt b o e Pt Ehar araT ke RUSSRTRaSEof 3 it sl RARRTBRT AL 67 0
COOEt nHR@ndépral) wliek eprocdys i Soraptident ip@leatingf alph@macewdicaldy raceratle adaltobf
integers 2 to 5. 15 13 A process according to claim12, wherein nis 1. 14
A proceskermdepiyseate Hgldsasbmengidsite of a phar maceutical |y acceptabl e salt
of perindopril, which process conprises hydrating a pharmaceutically
acceptable salt of perindopril so as to yield said nonohydrate. 15 A
process HccorAipigeeso acvvydiog telaay mf clazmt 6214, [ dnwhdiesdin ppendapeid pibutylamine is

t-butylamne (s .hydrated to yield perindopril t-butylam ne nonohydrate. 16
A phar rraaléyé]mt?i'é?l X‘g\dé’feg&ﬁiﬁIt“é’%g’i?‘{“nﬁnqwg)"g{f‘@d perindopril of fornula (Ia)

16 A pharmaceutically acceptable salt of hydrated perindopril of formula (Ta)

Hlts. il H

(Ta)

wherein n is an integer of 1 to 5, or a reciprocal of integers 2 to 5.

17 A pharmaceutically acceptable salt according to claim 16, where nis 1.

18 A pharmaceutically acceptable salt according to claim 16 or 17, which is the t-

butylamine salt.

19 Perindopril t-butylamine monohydrate.



COONON NHmM ...nnlH- - CH3 COCEt nH20 (la) wherein n is an integer
of 1 to 5, or areciprocal of integers 2 to 5. 17 A pharnaceutically
acceptabl e salt according to claim 16, where nis 1. 18 A pharmaceutically
acceptabl e salt according to claim 16 or 17, which is the t- butylam ne
salt. 19 Perindopril t-butylam ne nnnohydrate 16 20 Perindopri

t - but yl ami ne nonohydrate having an X-rady di ffractogram or substantially
the sane X-ray diffractogram as set out in Figure 1. 21 Perindopri

t-butyl app ne pRRRbYAr @beyBRMEaLAGHEeH: BSviR@Xh Rra ?th}ﬁ'aﬁf% rd?IQVMil%ﬁbstantlally
diffraction pattern with characteristic peaks (20 9. 5504, 14. 8600,

15. 7486, thecasadoray difragtogeam, 25 sg40Y in Bizugelo0, 24. 1744, 26.3300 and 27. 1600.
22 A pharnaceutical conposition conprising an effective ACE inhibitory
anount of a pharmaceutically acceptable salt of perindopril according to
any of cpai mSPélrﬁ‘ldbprﬂZlnbutﬂgﬁinbeﬁlon@}iﬁdhat@rtﬂlaﬁbteﬁi@écﬁ a@hl@dvmifgcaut anylpbwder
acceptable carriers, diluents or_ excipients there

phar mac efliffracaiony pagiese pv i | €hagastariste praks r@@br?lﬁ%cé‘ﬂéﬁ% 1167%1@1 1395’1‘:(?0& s
16 to 234 oddh, bhe4dRNYTRBb WL A, 36 TR GRMPEMeobOr 1 nhi biting ACE.

22 A pharmaceutical composition comprising an effective ACE inhibitory amount of a
pharmaceutically acceptable salt of perindopril according to any of claims 16 to 21, together

with one or more pharmaceutically acceptable carriers, diluents or excipients therefor.

23 Use of a pharmaceutically acceptable salt of perindopril according to any of claims 16

to 21, in the manufacture of a medicament for inhibiting ACE.



