WO 2004/ 046172 PCT/ GB2003/ 004981 -1 PERINDOPRIL This
invention relates to a process for preparing a
w@banmwaeut i cal |y acceptable salt of peri ndopp¢T/GB2a09d/004981

a novel polynorphic formthereof. Perindopril is the

i nternational non-proprietary name of

(2S, 3aS,7aS)-1-{2-[ 1- -1-

(et hoxycar bonyl ) - (S)-butyl am no]-(S)-propionyl}-octahy
dr oi ndol e- 2-carboxylic acid. Perindopril is known to
have therapeutic application as an angiotensin -
converting enzyne (ACHIERINPOPRH:. ACE is a peptidyl
di pepti dase which catal yzes the conversi on of
angiotensin Ito angiotensin Il, as well as causing the

depHiganehOoh fllathy @Y obdss forfitepAirRNSpihrmhéeutisal® acceptable salt of
vasoconstrictor which al so stinul ates al dost erone

periné@mleundomn?‘vgpl pnlefrr@mléﬁﬁnmbtbene@%. |n2i bition of AClE
e i . s
| rPesabBEE 10 B B ROIRY horthrbBalv ARCHE Geihs Y-

nts surrering rom S

(ethoRygaebdrgNis(SHbusiamimo R (Ssiropienyiy actahlyatoindode-2 carboxylic acid.
caddition, it has bheen discovered that ACE inhibitors
Perindppril jis kngwnitp haye therapguidoapplicpijen &y appgiptensin — converting enzyme

(ST ril S:t he 00 St U I lia. ( .
AR 0 ep LA S pRBISIHEP i BB Ueyersion of
angidtenstiebiorangidenisim WSisped|baxt canging 408 gRRlatibh epbuadylivi@. Angiotensin
II is %Lx?a%ﬁgci}ess' %ﬁ?vgjlcﬁggﬁclb nﬁiiimtaﬁlfpséi q&ﬁq ag%lg tég&%@gfg{{ rt ee %dr%%gl cortex.
InhibRfH 62A CEIREVEHERFIE bherf SASwR RFhAR tﬁéﬁ@éﬂtfe Wity PPPARMsSuffering
N %%nobor ohydri de. Deprotection processes can be

om

p$ecdiatousuchias hgpartension ang corfgestivexzeapt feilyvet fin addition, it has been
. refer o.hvdrol ysis. and/ or. hydrogenol ysis. US
aisco G YE TR uiBSan e iRl YRR fiimitne
PrERd8h s Phe PHOWREORcturaTemflg (I)- butyl ami ne salt.
The process conpri ses condensati on of a protected
ester of (2S, 3aS, 7aS) - 2-

COOH

O
J H
N_Q‘/N\./\/
.ulllH é -::
CH; COOEt

)

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 (2S5,3aS,7aS)-2-
carboxyperhydroindole with the (S,S) diastereoisomer of N-[(S)-1-carbethoxybutyl]-(S)-
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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 a pharmaceutically acceptable salt of perindopril of formula (I) from a protected

precursor compound of formula (IT)
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therefore, typically represent unsubstituted benzyl; alternatively substituted benzyl can be
employed, such as 4-halo substituted, or 4-C;jalkoxy substituted benzyl, especially 4-Cl
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.
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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

formula (Ia)
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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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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 6899
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
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11 20.0400 442722 | 31 0.51660 458 13471
12 21.0499 421704 | 100 0.90700 | 1488 63860
13 22.0600 4.02618 50 0.59480 747 23998
14 23.1600 3.83738 | 17 0.71720 253 12014
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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 manufacture 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 in 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
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administered to the patient in the form of tablets, capsules, suppositories, solutions,
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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

phar maceutically acceptable carriers, diluents or
wezmipiant s therefor, the proportion and nat ureCDGB2003/004981

whi ch are determined by the chosen route of

adm ni stration, and standard pharmaceutical practice.

I n anot her enbodi ment, the fresent invention provi des

phar maceut i cal corrposi tions conprising an effective

such écﬁaﬂc e Bk AEY dii tin@lagBRts IsREPRY AllsinS adi, Oé(irﬂi 8frch and the like;

accor ing to the resent” i nvention (prefera

1ubr1qamSJ Iukﬂp B$ Ima;gnbumyll stadmts; rgblld@my,d sagheys coBeidalh @%109@ tdioxide; and
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may GnEAR!iARASItoh o nfatdRENST thbabovdgpe,ar Hidigd carlict E@Ihﬁasqmlyethylene
exci pi ent nust be conpatible wth perindopril as
glycopopwi @éﬂ odle cOther wigsass urtile fosme SBaH comgiathemvarioyg maserials which
r c
modlghtg‘; ﬂaﬁ fglgnlkxj %E ga%pcg()gl | %Iﬁjcg ?glﬁ eﬁaﬂﬁfleg g‘%re?ﬂ% ﬂfgs Thus tablets or pills

may B @ciaaéd%(ihth Rugar/EiRiles, orither ekitevicrcoating h@np;haArmn@unay: abdntain, in
art. The carrier, diluent or excipient my be a
additioarip-thelartive ingredigniSUprongtasra AVCCtNg et andggepigt pregérvatives

Mateﬁglg 'ugéflnoﬁrﬁﬂfg%ﬂésfeq;anbﬂsec AibdsiforsRE6AL! 'b% %an%é’eﬁ@&'llﬁ pure and

tS or excipients are well 'known int
non-tamt:m‘ﬂ’feaimmmtsuised:al corrp03|t| ons accordl ng to the

t d f . .
DTRB R PUPO R RNl SRR PTidogH! P PioNdef desaufis to the
presehg ﬂﬁ\)%ﬁtuf)ﬂ) yObe tlﬁéﬁrﬁ(ﬁrﬁtedcﬁibs gl é?ﬁutlo?luﬁpgtidﬂeﬁlbﬁs The solutions or

ut1ons, -suspensions or |1 ke.
suspembiansraeg laisnaactlud@mmm morsrd thmfﬂlll@@’l@ﬁlﬂm‘?aﬁse stetile diluents such as

watei iyl e SPHBY oy e b ebiehe, LDl eyt Fropylens

glych aﬁwh@fssﬁﬁhet&omwe@lsss egtibadieridl alpksts Ssuck el Beheylpalcsias cor methyl
oral therapeutic adninistration, a m)noh drate

paratauc enighxidantsosucheasassoene apidvensadsem rhiguliie; ic %F‘Eﬁ) pggiy such as
ethyl%m%et é]lmen)ém BlG0L% ARE Mseddds Wi £s°£dytaté§f gﬁl&%] e('ilﬁlalt?sphates. The

I XI'T'S, ’suspensi ons, sSyrup

paren'f&ﬁl bﬁa@hﬁh&n chh |He$enchﬁ{s¢l1ﬂ1 ampoaled ﬂlbposhb]leesymngesab]s multiple dose
contain one or nore of the follow ng adjuvants:
vials madg &f glasseianasiis. ni crocrystal line cellul ose, gum

tragacal %@ /18{:) i%@g}%ﬂlnnoﬁ RirfeRf §llus%eaocgﬂﬁf34ﬁ>ﬁ3%mg Figure and

PCT/ -9 su as starch or l"actose;
Exantjpled, m}mgrdii mo’n@nag‘énmssommfhheamvaitgmnnanﬁwau corn

S B Ry Siipcion el SR v e RO dgoording t

the p?é%gnt 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° (26) with a scan speed of 2° per

minute.

Example 1

The benzyl ester of (2S,3aS,7aS)-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, t-butylamine (2.5gms) and 10% w/w



sweet eni ng agents, such as sucrose or saccharin. \Wen
the dosage unit formis a capsule, it nmay contain, in
w@edupicam to materials of the above type, a | iPui/&¢B2003/004981

carrier such as polyethylene glycol or a fatty oil.

O her dosage unit fornms may contain other various

materials which nodify thelfhysical formof the

dosage unit, for exanple, as coatings. Thus, tablets
palla@fun® oh! hardBRY (080 ORAL ddd¥dt NTRE $ActioR NBI@E: whY h§drBSEnated at a

enteric coating agents. A syrup may contain, In
pressudoioft ikgfem ’dot Bhowrst | ve i ngredi ent, sucrose as a

S tening agent a certain preservatives. .Miterials

s The RO B ey erd T BrruBaRe BB (115 o b Bt Bpbontrated
undeP Raduie 8 is6pohdndd W8 raplekcedNsii@ithiecs aldiflo@ 6P efhl/Pacetate. The

used. For the purpose o arenteral adm nistration

solidp ebtaingd yyar¢ cedediodiHGlantl filbered thi oljain perindoprip edwirine (7.8gms).
i nvention may be incorporated into a solution or
suspensi on. The solutions or suspensions may al so
Examhplebude one or nore of the follow ng adjuvants:
sterile diluents such as water for injection, saline
soPerindenril erbwaineoi10gmshwpy sushgndeddn grstons 680m).y derthisayas added
r e lycol .0 r i | vant s; .
watef (TR RS 1) SRt aB ki Solf b ogied fo pppne. e
resulpiag sloaiy;wad filicted (0 abtain periitiopd] @domin homuhydrady (Os4pghsym
bisulfite; chelating agents such as ethylene
di am netetraacetic acid; and buffers such as acetates,
htrates or phosphates. The parenteral preparation
Ezgggggbe encl osed i n ampoul es, di sposabl e syringes or
nmuP¢rimplopridedbaming @0gmshdas stispghdesisinarthydlaastatec(30Tind). To this was
resent invention will now be further il]lustrated, by

addeg reater {45, ﬁeg:ep’@n‘gr;&ateé?@ ,ﬁ!ﬁp@g(? tlmﬁoélﬂs and ﬁ%(?le(ﬁ tH{QEC. The
resul 8 500 ik Qe AT b Bhopft AR ond it rrgfis] 2

nonohydrate according to the present invention. The

sqggl e was anal ysed using a Shimdzu-6000 x-ray
Ex ractoneter. The source used was Ka, monochronatic

r ?ﬁérﬁ{dogﬁl &Euﬁheﬁ@%&mggng A &84 bh ﬁet&ﬂtﬁfé%(]@_Sﬁﬂ). Td'iis was added

Divergent Slit use he Recei vi ng It was
wate0 (BOnthand iee Gemiemts hdatedi to mlissolwa ther solidasndismdedi® GB{& The resulting

‘detector, with. the range being fro to_40 0) with
slurry wag egesé%eﬁfa%n Izer@éppr%rﬁrﬁﬁv@.% I@E’Qg]ﬁiréteiz%gie)nzyl

ester of
(2S, 3aS, 7aS) - 1-{2-[ 1- (et hoxycar bonyl ) - (S) - butyl am no] -
Examie 5 propi onyl } -octahydroi ndol e-2-carboxylic acid,

naﬂ%'it}/dogr% é%'mnﬁ%rdzﬂgl%%r Vlvlas s&%grgfgﬁ)in \éﬁfi’d 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. Isopropy! alcohol =70 ml.



di ssol ved in isopropanol (100m ). To the clear
solution, t-butylamne (2.5gnms) and 10% w w WO
wWQoMIeAGA 72 PCT/ GB2003/ 004981 - 10 pal | adi um PET/GB2003/004981
charcoal (2gnms) was added. The reaction m xture was
hydrogenated at a pressure of |kg/cn2 for 2 hours.
The reaction mass was filterldd to renove the catal yst.
The sol vent was concentrated wunder vacuum and
3. soRr&panol was replaced by sinukbageous addition of
ethyl acetate. The solids obtained were cooled to OEC
4anBityl heetated t o obt ai n peri ndopr Fl85embuni ne (7. 8gns) .
Exanpl e 2 Perindopril erbum ne (10gns) was suspended
in acetone (80nl). To this was added water (0.4ml)
Procaddet-he contents heated to di ssolve the solids and
cooled to anbient. The resulting slurry was filtered
to obtain perindopril erbunm ne nonohydrate (9.4gns).

FRAE 18 5GP S00TS bGRRE AR ORI RHRE naa
oyl ot s (o okttt
fgg\sgeolgnfpfpv@t% BT 1%@?%5%&%%@&%@- (17gns) .

ﬁxg{lp}eg%t?qlﬁggg(s%gg_%icr{gﬁ?m.ne (5gnms) was suspended in

acet oni ). his was added water (0.4nl)

anDigtilieowt Asdpestys alveBblesbnipletdysa@by eadulifs Gelovwl60@Aeh) below 40°C.

cooled to CEC. The resulting slurry was filtered to
obfGeliypeanpigtalbserved-buni ne nonohydrate (2. 9gns).

SRS 20, BEFIDE St 100,35 iR i 400 ARSI gpserved)
di BsIMmdbPeachBm BEfovRBO'CCRAMELEIIdVLEIRED). The resul ting

slurry was filtered and dried in air having a
&. eChaige d0 mirdtidi] apetate ahB6-B8 &5t StifFop 1 Dmin Uecepsetitl wbsgpved).

erbum ne nonohydrate (17gns). Exanple 6 Preparation
Tof St} hh%FdBPlinlte@P@f@M%&%@h@Ly@F%@S@HW mlt&bsalrvgd.)

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.

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

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




1. Perindopr
| sopropyl al
wWEROAGBAD3/ 0
acetate 85
peri ndopri |
flask. Add 7

i1 erbum ne anhy

drous =10 gm

2.

4. BEe¢yiGB2003/004981

cohol =70 m. WD 2004/046172
04981 -11 3. Water = 2 ni.
m. Procedure : 1. Charge 10 gm of

er bum ne (anhydrous)
i sopr opyl-13t cohol .
(around 95% product di ssol ved).

oOmnm

in round bottom
Stir for
2. Add 2 nl of water.

1/ 2 hr.

Magmsiuim bt@hrate°

@ (Clear solut

98 obt ai ned).
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onor—conpretery
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type materi al
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Chipvogedus® Sttt thé Bdvediagiedicts thiouph frépedtbvendidveb e Miy thE Gagredients

~ (clear solution observed) Distill under vacuum bel ow
in a spfaldle blaader. <pmpressbe fapldly in the switpbledeolugsml et hy|
acetate at 36-38'C. Stir for 15 mn (free solid
observed). 7. Stir 1 hr at roomtenperature
(b)F()ﬁﬁulaﬁmﬁ)I (Free crystalline solid observed.) 8. Cool
to 10" C—Stiy—for 2 hrs. 9 Filter solid and wash-w-th
15 nl _ethyl hAcetate Suck dry forStrepgths 10 pry
under vacuum d@&®w 40C for 1P4mg. \Water Coni 8mg
Ingredie®ts3. 8% M P =145-1500C. Exanple 7 The foll ow ng
Penﬁdaphpﬁfbumﬁ@ P ared: (a) Fomglation I: Stgengths
Moneigdtae8m | ngredi ents
Maize starch 10 mg 10 mg 10 mg
Lactose anhydrous 25 mg 25.0 mg 25.0 mg
Microcrystalline 52.2 mg 49.20 mg 45.20 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 Erbumine 2 ng 4 ng 8 ny Monohydrate Mi ze
starch 5 ng 10 ng 20 ng Lactose anhydrous 12.5 ng
wWQ@2009/0937100. 0 ng Mcrocrystalline 25.10 ng 5PCRGBRaP3/004981
100.40 ng cellul ose WD 2004/ 046172 PCT/ GB2003/ 004981
-12 Magnesium stearate 0.4 0.8 1.6 Total weight 45.0
mg 90.0 ng 180.0 ng Proceduld: Sift the above
i ngredi ents through respective sieves. Mx the
ingredients in a suitable blender. Conpress the
tablets in the suitable toolings. (b) Formulation I1:
Strengths ng 4m 8m I ngredients Perindopril Erbum ne
CL!ﬁ;gg 4 nmg 8 ng Monohydrate Mize starch 10 ng 10 ngy
Lact ose anhydrous 25 ng 25.0 ng 25.0 ng
M crocrystalline 52.2 ng 49.20 ng 45.20 ng cellul ose
Yel | ow oxide of lron - 1.0 - Red oxide of Ilron -
1 HyAmsepsssfas prepgeimgra phagmagputicalyhgecgpigblegalt it |per|ra@<mrﬂ of formula

(0 £8Pt BrdBirsBP o in B bt G 0O T €:
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wherein R represents a carboxyl protecting group, which process comprises subjecting a
compound of formula (I) 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) Granul ate the above ingredi ents except
whyanogarnat ed castor oil with the above sol utiPCT/GBDIG/004981
the granules and size. 3) Lubricate with hydrogenated
castor oil in suitable blender. Conpress the granul es
in the suitable tooling W04/ 046172
PCT/ GB2003/ 004981 -13- CLAIMS 1 A process for
preparing a pharmaceutically acceptable salt of
perindopril of formula (]) froma protected precursor .
6  cofpdergsorcsasdingl i ey ofcdamodoe S wisrein Adgprotertion comprises

o . CooEt (11) (1)
hydrbleenolysis if thé presence of Anbid piedfieptalilie, “E0F L)

whi ch process conprises subjecting a conmpound of

formula (I1) taq. deprotection of the carboxylic group .

COBR PRRGeAT FISEOTEig: kR claigy & ovherrine the mgbleo medalt eatglys) gomprises
pallddifinoRldhgspendi ng free acid, which deprotection is

carried out in the presence of a base which forns a

phar maceutically acceptable salt with said free acid

fornmed by said.deprotecti.on.. 2 A prgcess according to .
B o A e ARPRE Hor BBt 6L iR RomarTipratigid btk gomprises 1
butylindhky! . 3 A process according to claim2, wherein R

represents unsubstituted benzyl. 4 A process according

to claim2, wherein R represents 4-hal o substituted,

or ,4-C1 4al koxy substi.tute nzyl .. 5 roces
9 ety (B PRt ST REPElmind ok, 8cpidtected precursor
comp@maydf fodfiuld t hoxy benzyl. WD 2004/046172

PCT/ GB2003/ 08%81 -14

uy

wherein R represents a carboxyl protecting group, which process comprises subjecting a
compound of formula (I) to deprotection of the carboxylic group COOR attached to the
heterocyclic ring so as to yield the corresponding free acid, which deprotection is catried 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.



6 A process according to any of clains 1 to 5, wherein
deprotection conprises hydrogenolysis in the presence
wotooa/omalt e netal catalyst. 7 A process accor dPeyGB003/004981
claim®6, wherein the noble netal catalyst conprises
pal | adi um on-chacoal . 8 A process according to any of
clainms 1 to 7, wherein saidlyase conprises t-
butylam ne. 9 A process for preparing perindopril
12 t rgc f
2 ¢ ﬁ#ﬁ&gﬁ?&&&%&gﬂ %ﬁbpkﬁﬁﬁﬁi t%%ﬁdgh{ Ifu)rﬂl\%f:g%?ﬁse@ hydrating a
pharrn@pu’recalima@ca)tddc tsebtyif Ipnrmdemll malgﬁdnhw sawhipodeegy sxes do yield a

es su C or 1) to
pharnRRRicaDE r it s o RAEOGm S s "ot et ached t o
the heterocyclic ring so as to yleld t he
correspondi ng f&ﬁﬁéacid, whi ch deprotection is carried
out in the prgpgence of t-butylam ne so as to formthe
t-butylam ne sajt of perg ndopril. 10 A process
according to alm 9, %gereiﬁ R represents
unsubstituted benz A cess cordi-ng to claim
9 or 10, mhe ein ceprote OEQEbﬁﬁrﬁgés/%;drogenolysis
‘-wa4lad5un}on -Thacoal . WO
2004/ 046172 P < 003/0039§1 -odoel2 A process
claims 1 to 11, which further
a pharnmaceutically acceptable
salt of peringopr obt ai ned by ®&X process so as to
yield a pharmaceutically acceptable salt of hydrated
perindopril of formula (lm) COOH H N N

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

13 A process according to claim 12, whereinn is 1.

14 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.

15 A process according to any of claims 12 to 14, wherein perindopril t-butylamine is

hydrated to yield perindopril t-butylamine monohydrate.

16 A pharmaceutically acceptable salt of perindopril optionally in hydrated form,

prepared by a process according to any of claims 1 to 15.

17 A pharmaceutically acceptable salt of hydrated perindopril of formula (Ia)



1-{1111,,," unH == CH3 COOEt nH20O (la) wherein n is

an integer of 1 to 5, or a reciprocal of integers 2 to
WG 2004012 process according to claim 12, wher ePCT/GBRE3/004981

1. 14 A process for preparing a nonohydrate of a

pharmaceutically acceptable salt of perindopril,

whi ch process conpri ses hyd'rlﬁti ng a pharnmaceutically

acceptable salt of perindopril so as to yield said

nonohydrat e. 15C@0Wr ocess according to any of clains

12 to 14, whereln perlnd pril t-butylamne is

hydrated to yiekd peringopril t-butylam ne
monohydr at e. hﬂLﬁ?%iﬁ; éié%%ﬁgizﬁigble salt of
peri ndopri | [y 1 dr fo prepared by
a process ggehrdi gg, e any of clainms 1 to 15. 17 A
pharnaceutlc. ly @ ceptabl sal t= é hydr at ed

~ é_?F'W\o B 046172

PCT/ GB2003/ 094981 /-16- COOH H N N Hulilli". ..lunH =
= CH3 COCEt \ (la) wherein pHL® an integer of 1
to 5, or areciprocal of integers 2 to 5. 18 A
pharmaceutical |y accepta gﬁ salt according to claim
17, where n is 1. 19 A pharmaceutically acceptable

sal t according to claim17 or 18, which is the t-

butyl am ne salt. 20 Perindop tl - but yl am ne
wherﬁagﬁ)olﬁgg injeger of 1 103, orare01proca o 1ntegers to 5.

18 A pharmaceutically acceptable salt according to claim 17, where n is 1.

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

butylamine salt.
20 Perindopril t-butylamine monohydrate.

21 Perindopril t-butylamine monohydrate having an X-ray diffractogram, or substantially
the same X-ray diffractogram, as set out in Figure 1.

22 Perindopril t-butylamine monohydrate characterised 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.

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

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

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

to 22, in the manufacture of a medicament for inhibiting ACE.



21 Perindopril t-butylam ne nonohydrate having an
X-ray diffractogram or substantially the sane X-ray
waledonaarongram as set out in Figure 1. 22 PerPemopriok/004981
t-butyl am ne nonohydrate characteri sed as havi ng an
X-ray powder diffraction pattern with characteristic
peaks (20): 9.5504, 14.8600;1745. 7486, 16. 5400,
20. 0400, 21.0499, 22.0600, 24.1744, 26.3300 and
25 27AYR80ed Bindithhiy AEFeitd SetlentR iR ithdredt coRifiisirg d¥hifltering to
effective ACE inhibitory anmount of a pharnaceuti cal
said patienstaabefEectizg tAGE iphibiteryoameunt afc phiarmycewically ageeptable salt of

peringhﬁﬁpn%gé@%‘.{ggtg I?aﬁ¥ ogglgg%{]giﬁoeﬂ;’: ;p r io 2 ?s ’o r d FF lr,l 2 nts or

exci pients therefor. 24 Use of a pharmaceutically
acceptabl e salt of perindopril according to any of
clains 16 to 22, in the manufacture of a medi canent
for inhibiting ACE. WO 2004/ 046172 PCT/ GB2003/ 004981
-17 25 A nethod of inhibiting ACE in a patient in need
thereof conprising admnistering to said patient an
effective ACE inhibitory amount of a pharmaceutically
acceptable salt of perindopril according to any of
clainms 16 to 22.



