WD 03/ 064388 PCT/ 1 B03/00691 -1 PROCESS FOR THE PREPARATI ON OF H GH PURI TY
PERI NDOPRI L  AND | NTERMEDI ATES USEFUL I N THE SYNTHESI S This invention

rel at es twoasps438ess for the preparation of high purity pecrndeosdt and

i nternedi ates useful in the synthesis of perindopril. 5 Mre particularly
the invention is concerned with a process for the synthesis of high purity
perindopril free of certain contam nat réns, internediates useful in the
synthesis and a process for the preparation of said internediates.

Peri ndopri| PRGCESSFOR THE PREPARATION OF BEHGH RURIEY PERENBOPRIES usef ul

phar macol ogi cal rties Bl N vt f ind il 1s the
i nhibition of the cm%mwﬁighsﬁ%ﬁﬁé iﬁ&og{[ 1S li?é]!& (or Kkininase
1) into the octapeptide Angiotensine Il; thus it is an ACE inhibitor. The

above beneficial effect of perindopril enables the use of this active
i ngr edi enThisninyéridnr eeddtesettt aogfrocass dioo as praparatidi sealsigh , pupdy tpedodeprilyand

arterial hypertension car |aI su iency. Perindopril is mentioned

t he first1¥$ dpﬁméﬁﬁ%fﬁgbe %%V@Pé%%ﬁ synthesis of 15 perindopril is
not exenplified. An |ndustr|al "scal e perindopril synthesis is described in
EP 0,308, 341. The structures of the conpounds of formula I to XII, I’

VI 1" Band Mo palapleladeﬁcerlnb@momns torsemed ewth mgeamfmgthp@ynthbﬂl%ofdngbemstyt he

conmpound of . t he V is reacted wt.h t t he .For mul

T The. pr BeindBETLReg o et b oM AEkPHoN | B iE RoHDE D ¢ BRI M 1 o,

mhereafte K@&g&&ﬂh@%ﬁ%ﬁhﬂ@ﬁb@gm@hﬁhﬁﬁﬁﬁgﬁﬁu|a VI is debenzylated to give
perindopril of the Formula I, which is then converted into the salt of the
Formula I' by reactlng with t-butylam ne. The drawback of this process is

]E hat the P&{ﬂ r1 taﬁ%uﬁ?l tﬂg98&!}}/&&&:3@§alpﬁ1te9éo?ecf)o'sssesﬂagtusef%ﬁ%ﬁﬁ‘ﬁﬁ%ﬂ%%aland
or this reaso erres icatron i's

pr oduct }M&)Ipelhleﬁlfgfhé nidie as8viey of qiesihddpril rieqhe rghiBitios @tff thaharnmmt ot dle

active ingredients. The
10 énzyme Angiotensine I (or kininase II) into the octapeptide Angiotensine II; thus it is an

ACE inhibitor. The above beneficial effect of perindopril enables the use of this active
ingredient in the treatment of cardiovascular diseases, particularly arterial hypertension and

cardial insufficiency.

Perindopril is mentioned the first time in EP 0,049,658. However the synthesis of

15 perindopril is not exemplified.

An industrial scale perindopril synthesis is described in EP 0,308,341. The structures of the
compounds of formula I to XII, I', VII' and VIII' are described in the annex. According to
this process the compound of the Formula V is reacted with the compound of the Formula
II in the presence of dicyclohexyl carbodiimide and 1-hydroxy-benzotriazole, whereafter
20 the benzyl ester of the Formula VI is debenzylated to give perindopril of the Formula I,

which is then converted into the salt of the Formula I’ by reacting with #butylamine.

The drawback of this process is that the purity of the perindopril thus obtained is not
satisfactory and for this reason a series of purification steps is required to provide a product
which meets the severe quality requirements of pharmaceutical active ingredients. The
25 reason of said disadvantage is that the coupling reaction of the compounds of the Formulae

V and II is carried out in the presence of dicyclohexyl carbodiimide which results in the



25 reason of said disadvantage is that the coupling reaction of the
conpounds of the Fornulae V and Il is carried out in the presence of

di cycl ohewglo3mes3sodi i m de which results in the WO 03/ 064388TRBIY/doBO3/ 00691
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and R? are as stated above) into perindopril in a known manner.

15 It is the object of the present invention to provide a process for the preparation of high
purity perindopril free of contaminations derivable from dicyclohexyl carbodiimide,

particularly compounds of the Formulae VII” and VIII’.

The above object is solved with the aid of the process and new intermediates of the present

mvention.

20 According to an aspect of the present invention there is provided 1-{2(S)-[1(S)-
(ethoxycarbonyl)butylaminoJpropionyl}-(3aS,7aS)octahydroindol-2(S)-carboxylic acid of
the Formula I and the #-butylamine salt of the Formula I’ thereof free of contaminations

derivable from dicyclohexyl carbodiimide.

According to a particular embodiment of the above aspect of the present invention there is

25 provided 1-{2(S)-[1(S)-(ethoxycarbonyl)butylamino]propionyl}-(3aS,7aS)octahydroindol-
2(S)-carboxylic acid of the Formula I and the #-butylamine salt of the Formula I’ thereof
free of compounds of the Formula VII” and VIII.



derivabl e from di cycl ohexyl carbodiimde. According to a particul ar

enbodi nent of the above aspect of the present invention there is 25
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asS, 7aS) oct ahydr oi ndol - 2(S)-carboxylic acid of the Fornula | and the
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and the t-butylamne salt of the Formula |I' thereof free of contam nations
deri vabl ethergsnsral Formula III (wherein R stands for lower alkyl or aryl-lower alkyl).

According to a still further aspect of the present invention there is provided a process for
the preparation of compounds of the general Formula III (wherein R stands for lower alkyl
or aryl-lower alkyl) which comprises reacting the compound of the Formula II with a

15 suitable carbonic acid derivative.

According to a still further aspect of the present invention there are provided
pharmaceutical compositions comprising 1-{2(S)-[1(S)-(ethoxycarbonyl)butylamino]
propionyl}-(3aS,7aS)octahydroindol-2(S)-carboxylic acid of the Formula I and the
t-butylamine salt of the Formula I’ thereof free of contaminations derivable from
20 dicyclohexyl carbodiimide as active ingredient in admixture with suitable inert

pharmaceutical carriers.

According to a still further aspect of the present invention there is provided the use of 1-

{2(S)-[1(S)-(ethoxycarbonyl)butylamino]propionyl}-(3aS,7aS)octahydroindol-2(S)-

carboxylic acid of the Formula I and the #-butylamine salt of the Formula I’ thereof free of
25 contaminations derivable from dicyclohexyl carbodiimide as pharmaceutical active

ingredient, particularly as ACE inhibitor.



20 di cycl ohexyl carbodiimde as active ingredient in adm xture with
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Houben- Wyl : Met hoden der Organi schen Chem e Band XV/I1, : 5-363): -
react i on Mralkpxarithond ciminegeidrahlarites (duiivied feomn s of Rompida pi preprrsentgine

R N
am no-acid chlorides are considered as over-reactive species
Two methods are known to form a peptide bond starting from N-alkoxycarbonyl amino-
acid chlorides (see: Houben-Weyl: Methoden der Organischen Chemie Band XV/II, pp.
355-363):
- reaction with amino-acid esters in organic solvent in the presence of equivalent base,
15 - reaction with amino acids in alkaline aqueous solution (under Schotten-Baumann

conditions).

In the modern practise, amino-acid chlorides are considered as over-reactive species
leading to undesired side reactions, therefore alternative carboxy activation methods, e.g.
the use of DCC, are preferred (see: R. C. Sheppard: Peptide Synthesis in Comprehensive

20 Organic Chemistry, Vol. 5, pp. 339-352, edited by E. Haslam, Pergamon Press, Oxford,
1994).

The present invention is based on the recognition that the new N-alkoxy(aralkoxy)carbonyl
amino-acids of general Formula III can be successfully activated with thionyl chloride and
the activated carboxylic acid derivative thus obtained can be preferably used for the
25 acylation of the amino-acid of Formula IV in an organic solvent to form the required
compound of Formula I in a single reaction step. This recognition is surprising in several
respect: the reaction is carried out in organic solvent in the absence of base and not in

alkaline water as suggested by prior art; the “over-reactive” character of the amino acid-



| eading to undesired side reactions, therefore alternative carboxy
activation nethods, e.g. the use of DCC, are preferred (see: R C
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advant ageous. On the one hand no difficultly renovable by-products are
formed, while on the other gaseous hydrogen chloride and sul phur di oxide
formed i nThhalefinitions yaed ih theepaeni spgcidicatramnandether ¢lamst #e toekecmitwspretadxaur e.
The16efi nifMOQVnss used in the patent specification and the clains are to be
interpretec} as’ 10 follows. The term"lower alkyl" relates to straight or
branched chai n al kyl groups containing 1-6 carbon atons (e.g. nethyl,
ethyl, n-propyl, isopropyl, n-butyl, secondary butyl,K tertiary- butyl,
n-pentyl , The fewy{lower alkyl'predates tonitiaighé on Pranched ghaip allyd Erqups \Fopigingns 1-6

carbon atoms (e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl, secondary butyl, tertiary-

butyl, n-pentyl, n-hexyl etc.), preferably methyl, ethyl or tertiary butyl.

The term “aralkyl” relates to alkyl groups as defined above substituted by one or two aryl
15 groups (e.g. benzyl, beta-phenyl-ethyl, beta-beta-diphenyl-ethyl etc.; preferably benzyl).

According to the first step of the perindopril synthesis according to the present invention
the compound of the Formula II is acylated with a suitable carbonic acid derivative. The
process is carried out in a manner known per se. As carbonic acid derivative preferably the
corresponding alkyl chloroformates or di-alkyl-dicarbonates can be used. The
20 methoxycarbonyl, ethoxycarbonyl and benzyloxycarbonyl group may be preferably
introduced with the aid of methyl chloroformate, ethyl chloroformate and benzyl
chloroformate, respectively. The tertiary butoxycarbonyl group may be introduced
preferably by using di-tertiary butyl dicarbonate. The acylation reaction is carried out in an
inert organic solvent and in the presence of a base. As inert organic solvent preferably
25 halogenated aliphatic hydrocarbons (e.g. dichloromethane, dichloroethane or chloroform),
esters (e.g. ethyl acetate) or ketones (e.g. acetone), can be used. One may preferably use
acetone as solvent. The reaction may be carried out in the presence of an inorganic or

organic base. As inorganic base preferably alkali carbonates (e.g. sodium carbonate or



The term "aral kyl" relates to al kyl groups as defined above substituted by
one or two aryl 15 groups (e.g. benzyl, beta-phenyl-ethyl,
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obtained into an organic solvent. The crude product obtained on evaporating the organic

phase can be directly used for the further reaction without any purification.

15 The compounds of the general Formula III thus obtained are new and are also subject

matter of the present invention.

According to the next step of the perindopril synthesis of the present invention the
compound of the general Formula III is activated with thionyl chloride. In this step thionyl
chloride is used in an excess, preferably in a molar ratio of 1.1-2 — particularly 1.5-1.7 —
20 related to 1 mole of the compound of the general Formula III. The reaction is carried out in
an inert organic solvent. As reaction medium preferably halogenated aliphatic
hydrocarbons (e.g. dichloromethane, dichloroethane or chloroform), esters (e.g. ethyl
acetate) or ethers (e.g. diethyl ether, tetrahydrofurane, dioxane) can be used. One may
carry out the reaction particularly advantageously in dichloro- methane as medium. The
25 reaction is carried out at the temperature between 0°C and 30°C, particularly at ambient
temperature. One may proceed preferably by preparing the reaction mixture at a lower
temperature of 0-5°C, thereafter allowing the reaction mixture to warm to ambient

temperature and carrying out the reaction at this temperature for a few hours. The



10 treating the reaction mxture after evaporation with an acid, extracting
the mxture with an organic solvent, extracting the organic phase with an
aqueous awkabioe43gglr oxi de sol uti on, acidifying the aqueou®Ciraperoosnd
extracting the conpound of the general Formula Il obtained into an

organi ¢ solvent. The crude product obtained on evaporating the organic
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15 Perindopril of the Formula I may be converted into the z-butylamine salt of the Formula I’
by reaction with ¢-butylamine. Salt formation may be carried out in a manner known per
se. The salt formation reaction is carried out in an inert organic solvent, preferably ethyl

acetate. £-Butylamine is used preferably in approximately equimolar amount.

1-{2(S)-[1(S)-(ethoxycarbonyl)butylamino]propionyl}-(3aS,7aS)octahydroindol-2(S)-

20 carboxylic acid of the Formula I and the #-butylamine salt of the Formula I’ thereof free of
contaminations derivable from dicyclohexyl carbodiimide can be used in therapy in the
form of pharmaceutical compositions. The preparation of said pharmaceutical
compositions, the dosage forms and the daily dosage scheme are similar to those described

in prior art for the formulation and pharmaceutical use of perindopril.

25 The starting material of the Formula IT is described in EP 0,308,340, EP 0,308,341 and
EP 0,309,324. The acid of the Formula IV is described in EP 0,308,339 and EP 0,308,341.

The advantage of the present invention is that it provides highly pure perindopril free of
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may carry out the reaction preferably in tetrahydrofurane or

di chl oronet hane as nmedium The reaction_is carried out under heating, 10
preferably at the boiling point of the~ Beacti on m xt ure, advantageously
under reflux. The reaction takes place within a few hours. The conpound of
t he For nukentiryinatons detiviahleafiomatieyeithenyl Gutediingide. oTlef proadss yis SiniplO a8l nwl es,
related t f. conpound..of t ner Formyl.a 11 | ati pn
enotton BBFAGDCOAetR e gt APk on e PRSIl rRuiphdtda 1he Yoob 15
Per i ndopr dlcy@bhég dagiomihAdd idRYmPRiIP iglihAEd a0l Othblgork -theteYik &bt N&eidl t Of
the Formula I' Dy reaction with t-butylam ne. Salt formation may be

carri ed otheoretical pessibelitykefothe f@ematlcsna of rhetammattlonarwiach omyr badeiivgdl from
carri.ed an|nrt [0]8

f et h
C 2 BByl antiretPaBL citohuPd Bofn o adi3Blase g 5 e o ¥ ardiEl Wi the
{2(S)-[ la&iof e E@ﬁl‘ﬁﬁi DO PYbtbeibnyd rand Ml]»cﬂd’}ﬂl@%%\%ﬂlknoh%qmred
asS, 7aS) oct ahydr oi ndol -2(S) 20 carboxylic aci the Formula | and the

t-butylamne salt of the Formula |I' thereof free of contam nations

derivabl e Bﬂﬁ@ﬂlaﬁ%‘f?@e @r%éen?ﬂ{x}%ﬁﬁéﬂ E'EFQS b§ Hwhfi ”tﬁ@?oli &g%g%ﬁﬁlek , @eu

formof p armaceu i cal ions prep aratron of i cal

conposi ti nﬁﬁmngﬁhes&g&ag@rdtedtmta@@ldtﬂm@wsl y dosage schene are sinilar to
those described in prior art for the fornulati on and pharnmaceutical use of

perindopril. 25 The starting nmaterial of the Formula Il is described in EP
0, 308, 340EthE!%ges308’ 341 and EP 0, 309, 324. The acid of the Formula IV is
descri bed 0, 308,339 and EP O, 308, 341. The advantage of the present

i nvédlt i onPrepdrhtion of Np2e(etlbaycarbghyYbptylleVodkoxydagbanyldladae of WO 03/ 064388
PCT/ 1 B03/ 00691 -8 contami nations derivable from dicycl ohexyl carbodiim de.
The process is sinple and can be easily scaled up. The particul ar

advant ageEggﬁpl&el present invention is that the use of

N-|2-(ethoxycarbonyl)butyl]-N-ethoxycarbonylalanine

To a suspension of N-[2-(ethoxycarbonyl)butyl]alanine (21.7 g, 100 mmol) in acetone
(250 mL) was added a solution of triethylamine (27.7 mL, 20.2 g, 200 mmol) in acetone

15 (50 mL) followed by ethyl chloroformate (24.8 mL, 28.2 g, 260 mmol) at 0-5 °C. After
stirring for 2 h at ambient temperature the solvent was evaporated and the residue was
stirred with a mixture of water (200 mL) and concentrated hydrochloric acid (2 mL) for 8 h
at ambient temperature. The mixture was extracted with ethyl acetate (200 mL) and the
solution in ethyl acetate was extracted with cold aqueous sodium hydroxide solution

20 [prepared from ice (100 g) and aqueous sodium hydroxide solution (IN, 200 mL)].
Concentrated hydrochloric acid (15 mL) was added to the aqueous layer and the mixture
was extracted with ethyl acetate (200 mL). After drying and evaporation N-[2-
(ethoxycarbonyl)butyl]-N-ethoxycarbonylalanine (23.8 g, 82 %) was obtained as a yellow
oil which can be used in the next reaction without further purification.

25 IR (film): 3500-2400 (OH st), 1709 (C=O0 st), ~1200 (C-O st), 898 (OH out of plane b),
cm™.
"H-NMR (CDCl;, TMS, 400 MHz): § 10.14 (1H, bs, COOH), 4.99 and 4.58 (1H, dd,
J=4.5, 10.0 Hz, N-CH-CH,-CH,-CHs), 4.29 (2H, q, J=7.1 Hz, N-C(0)-O-CH,-CH3), 4.24-



di cycl ohexyl carbodiimde is conpletely elimnated and therefore there is
not even a theoretical possibility of the formation of contam nations

whi ch maywbeasderss&’ed from 5 di cycl ohexyl carbodiim de. FurChdaBo3z@eéant age:
the acylation can be carried out with the acid of the Fornula IV.
Protection of the carboxylic group is nat required. Further details of the
present invention are to be found in t hd ol | owi ng Exanpl es w t hout
limting the scope of protection to said Exanples. Exanples 10 Preparation
of N-[2- (é11Bd2Mcay, KEHREQR-O-GHL-CH 3 k8% (idhrd) oFnpl. eHlg IGHeCHE{ 21084 1e071(1H, m)

N[ 2- (et hox rbonyl tyl]l-N.-eth o onyl al ani To ensi on . Qf

N-[ 2- (et h%&iigﬂwgr@ élgﬁtq}) Mﬁﬁﬁ&%ﬁ% ?-%M)% Ha‘éﬁgffghéﬁzz% m.)
was added ugi t eteidiy an = . 80 | 9 24
acet one i%lf(g%’ ﬁiﬁf%lﬁlz’o\{/\jeﬂg@g?’ 3??3@%%?073%’@ eé% ?%A? %‘?ﬂ@’sﬁ.%y S?H’ZGO
mmol ) at ©§J57.CHAN-6XOBO-CHb-10:),0). 9P(3hT, 4tT=FiBoilenN-Crpidr-aHgi@H he sol vent

e PR SR BB AR S S T Bl o5

tenperat usgg g 1@.8“1'6?6‘31%,51?.5}fﬁ&kﬁ%&‘%\ﬂbfﬁ@%@%r&&ﬁ&@te (200 m) and the

solution in ethyl "adetate was extract aqueous sodi um hydr oxi de
solution 20 [prepared fromice (100 g) and aqueous sodi um hydr oxi de

sol ution ilN, ?00 m.)]. Concentrated hydrochloric acid (15 nL) was added
to the aq yer and the m xture was extracted with ethyl acetate (200

mL) . Aft e BLatitkyeRhoRYABRIYNL NMetNokgcarbonylalani
(et hoxycar b%n@él )bgtyl ]0- @et@ycaﬁbgngclagl glr?l’ ﬁgnznze& 8 g, 82 % was obtained

as a yellow oil which can be used in the next reaction w thout further
purl 1 cathen, o (la) W CRR0AAE0, (PR A SO o 1000 (0
(150, O P, i S5, i B, 4 )
(10 mL) followed by methyl chloroformate (4.0 mL, 4.91 g, 52 mmol) at 0-5 °C. After
stirring for 2 h at ambient temperature the solvent was evaporated and the residue was
stirred with a mixture of water (40 mL) and concentrated hydrochloric acid (0.4 mL) for
8 h at ambient temperature. The mixture was extracted with ethyl acetate (40 mL) and the
15 solution in ethyl acetate was extracted with cold aqueous sodium hydroxide solution
[prepared from ice (20 g) and aqueous sodium hydroxide solution (IN, 40 mL)].
Concentrated hydrochloric acid (3 mL) was added to the aqueous layer and the mixture
was extracted with ethyl acetate (40 mL). After drying and evaporation N-[2-
(ethoxycarbonyl)butyl]-N-methoxycarbonylalanine (3.84 g, 70 %) was obtained as a
20 yellow oil which can be used in the next reaction without further purification.
IR (film): ~ 3400 (OH st), 1713 (C=0 st ), 1294 (OH in plane b), 1205 (C-O st ester) cm™.
'"H-NMR (CDCl;, TMS, 400 MHz): § ~10.2 (1H, bs, COOH), 5.00 and 4.60 (1H, s, CH-
CH,-CH,-CHs), 4.28 (2H, q, J=7.2 Hz, O-CH»-CH3), 3.96 and 3.85 (1H, m, CH-CH,),
3.75 (3H, s, OCHs), [2.10-1.98 (1H, m) and 1.74-1.62 (1H, m) CH-CH,-CH,-CH3], 1.56-
25 1.42 (2H, m, CH-CH,-CH,-CH3), 1.50 (3H, d, J=6.9 Hz, CH-CHs), 1.33 (3H, t, J=7.2 Hz,
O-CH,-CHs), 0.99 (3H, t, J=7.3 Hz, CH-CH,-CH,-CHs).

Example 3
N-[2-(ethoxycarbonyl)butyl]-/V-£-butyloxycarbonylalanine



WO 03/ 064388 PCT/ | BO3/ 00691 (2H, in, CHC(O-OCH-CH3), 3.84 (1H

-9 4. 3
q, J=6.9Hz, CH3-CH), [2.08-1.97 (1 m and 1.74 -1.62 (1H, m N CH CH
- CH2- CH3]wWOb3/664388 42 (2H, in, N-CH-CHZ- CH2-CH3), 1.51 (3IFCTAB03J066919 Hz,
CH3-CH), 1.33 (3H, t, J=7.2 Hz, CHC(O-OCH2-CH3), 1.27 (3H, t, J=7.1 Hz,
NC(O-OCH2-CH ), 0.99 (3H, t, J=7.3 Hz, N-CH CH2-CH2-CH3). 5 13C NWR
(CDC13, TMs, 400 MHz): b 176.4 and 175‘.%9,'172.5, 155.8, 63.0, 62.7, 58.9,
53.8, 31.4, 19.8, 16.6, 14.0, 13.9, 13.5. (signals of the nain rotaner)

Exanpl e 2Tdl z{f Bucpadx pE aF DAty it i i mhm;)o o Poiaasum
2ot one. O%O@@ée (076 s RBRURACEingid DA e dec i b lutigmb e (1. 4 'gs g,
40 mmol ) 8@%@8 ga@%cttl Bls)mi Pl Ryveg. ¥te hﬂﬂ%f&@ L OL0iPRY B %)éraglrmrhe 4.91

g, 52mm) at stirring |ent tenmperature the
sol vent wasxterapay alobdl amldthta kRelid pmcrﬂmatlms/as ﬁltelredeﬂff \Bitlish aaetme»(uﬂ mel)picewat er
(40 nlL) and concentrat edq%drochl aric aC| f or t anbl ent

t enpér at ufe?) Fbagyceps NaQla soluliop 440 \mIf hwégc F\ aéé‘leéts@'f’(% OF %) mih et he
15 sol uti pdgoﬁs%é Qa/ﬂaf&&ft@&l% dﬁﬁfa’?e%dr@&{ xv)&gl §9ﬁ% REHUERIS téﬂ{%'d[%/ ous

hydr oxi de utlon prepare om1ce eous sodi um hydroxid
sol ution [ai® add the)hixtur€owae reixtratted vlmjzldredcyrhl aetate e(d:j dnllB Afipr \dﬂﬁngddrdd t o

H_])e ag\]lcj ? g\laJ\?a@}a% 1{3% ]\zfg(eét Qhﬁg%fe ?ﬁrﬁ)ﬁ}éﬁ)uﬁﬁ?yt— &t}rfl%%fc?ar ony alan?rgeh&) 61a;(g:,e§ SaB/% vgf
(et hoxyca%{ﬁﬂ%h hby PIMHW b1 Rk fPan RN REM M BE aBLtEactiBn $AtHBut AP puitaRags.al ned

as a 20 yellow ol I which can be used in the next reaction vmthout further
pur i1Di cat IRAKBrR £f3400)(OH sB3A0W5(@+G ) acid)f 1399 (B8 st pline BRI 60OHCHY gl ane

b), 1205 (C- O st er) 3, TI\/S 400 MHz): 8 -10.2 (1H,
bs, com)am?ebd75ﬁzénoe§bes(tq_ri“§9 (@JI}S/R fdﬁc%mz 4.28 (2H, q, J=7.2 Hz,
O CH - CH3) Yeali21406- 1. 98
Cih y aagaOEL T, @WW%@%SS 5"5%%5"’% 0F LA =ait18%
Hz, CH-CH,-CH,-CHz), 4.29 (2H, q, J=7.1 Hz, O-CH,-CHs), 3.69 (1H, q, J=6.8 Hz, CH-
CHs), [2.10-1.98 (1H, m) and 1.70-1.56 (1H, m), CH-CH,-CH,-CHs ], 1.56-1.42 (2H, m,
15  CH-CH,-CH,-CHs), 1.49 (3H, d, J=6.8 Hz, CH-CHs), 1.46 (9H, s, C(CHy) 3), 1.34 (3H, t,
J=7.1 Hz, O-CH,-CHs), 0.99 (3H, t, J=7.3 Hz, CH-CH,-CH,-CHz).

Example 4
N-[2-(ethoxycarbonyl)butyl]-/N-benzyloxycarbonylalanine

To a suspension of N-[2-(ethoxycarbonyl)butyl]alanine (2.2 g, 10 mmol) and potassium

20 carbonate (2.2 g, 16 mmol) in a mixture of acetone (30 mL) and water (2.5 mL) was added
benzyl chloroformate (2.0 mL, 2.4 g, 14 mmol) at 0-5 °C. After stirring for 2 h at ambient
tempefature the solid was filtered off, the solvent was evaporated, the residue was stirred
with cold aqueous sodium hydroxide solution [prepared from ice (20 g) and aqueous
sodium hydroxide solution (1N, 40 mL)] and extracted with ethyl acetate (40 mL). The

25 aqueous layer was acidified with an aqueous solution of hydrochloric acid 1/1 (20 mL) and
the mixture was extracted with ethyl acetate (40 mL). After drying and evaporation N-[2-
(ethoxycarbonyl)butyl]-N-benzyloxycarbonylalanine (1.66 g, 47%) was obtained as a
yellow oil which can be used in the next reaction without further purification.

IR (film): ~ 3400 (OH st), 1710 (C=0 st ), 699 (CH arom) cm’.



25 1.42 (2H, in, CHCH2-CH -CH3), 1.50 (3H, d, J=6.9 Hz, CHC), 1.33 (3H,
t, J=7.2 Hz, OCH2-CH3), 0.99 (3H, t, J=7.3 Hz, CH CH2-CH2-CH3). Exanple 3
N[ 2- (et woysasdsehyl ) butyl ]-N-t but yl oxycar bonyl al ani ne WeC@3B@&34H883

PCT/ 1 B03/ 00691 -10 To a suspension of N-[2-(ethoxycarbonyl)butyl]alanine
(1.1 g, 5 mmol) and potassium carbonate1 (0.76 g, 5.5 mol) in acetone (15
m.) was added di-t-butyl dicarbonate (1. 30 g, 5.5 mol) and water (1.25
m) at 0-5 C. After stirring for 2 h at anbient tenperature the mxture
was cool ed FeNVIRHEDEHS,i TVSy 460 PHZE iSorn MaELH, sy EQRHY Q0 GEhyh, Pideb2L%1( 15

S ring i s pnClne 1R apa AP Cechtb s Nathclhec B ol an bz

acid (1.5 (o) qvwaa.ﬁ@zggﬂ%}-@ﬂg@f 299804389 @Yy, Al Hhe CH-khYy, $2465 S iEpct ed

with ethyl acetate ( er drying and evapor at i on

N- [ 2- (et horyaur bddn 62Ky hd), CF CHurCHLoShtchi drandall. 4th(385 df 0-50 Hy, C_tBB(hZEg),was
obt ai ped as |l Qw oi j ch.C sed, | next . react

furctor por 61 4B e RLrr b S 34050 Lo LY, T T5ha et -l 58 1200
(OH in pl ang 03 3HL16997 GGE)GH-CIRCHS L 771 (C=0 st ester), 1159 (C O st
ester) cm1. 1H NWR (CDC13, TMs, 400 MHz): 8 -9.2 (1H, bs, COOH), 5.00 (1H,
dd, J=4.4, 10.2 Hz, CHCH2-CH2-CH3), 4.29 (2H, q, J=7.1 Hz, OCH -CH3),
3.69 (1H, Ryepdragiod dfiperiddopGHeuyropie10-1.98 (1H, m and 1.70-1.56 (1H ),
CHCH -CH2-CH3 ], 1.56-1.42 (2H, in, 15 CH CH2-CH -CH3), 1.49 (3H, d, J=6.8
Hz, CH anky48 (9H s, Q(CH3) 3), 1.34 (3H t, J=7.1Hz, OCH-CH),
0.99 (3H, &Xampled3' 1y CH CH2-CH2-CH ). Exanple 4

- h ; . (| alxa i f
N 2. (ot oy FRIGODY piifiatbindMle R 0ao 3 ALROMME N Aol BT BRAVIBY-©
car btfhat e egltoxgcagbob§lalaming in a mi xture of acetone (30 nL) and water (2.5
m.) was added

To a solution of N-[2-(ethoxycarbonyl)butyl]-N-ethoxycarbonylalanine (10.1 g, 35 mmol)
in dichloromethane (35 mL) thionyl chloride (4.2 mL, 6.9 g, 58 mmol) was added in drops
at 0-5°C. It was stirred at ambient temperature for 2-3 h. The solvent was evaporated to
give a reddish oil. The residue was dissolved in THF (37.5 mL) and it was added to a
15 suspension of perhydroindole-2-carboxylic acid (4.7 g, 28 mmol) in THF (37.5 mL). The
suspension was refluxed with stirring for 4-4.5 h until a brownish solution was formed.
After evaporation of the solvent the residue was dissolved in ethyl acetate (120 mL), ¢-
butylamine (2.8 mL, 1.95 g, 27 mmol) in ethyl acetate (60 mL) was added slowly to the
stirred solution resulting in separation of a crystalline mass. The mixture was heated until a
20 solution was formed, then treated with charcoal. The crystalline product obtained after

cooling was filtered to give perindopril eburmine (6.8 g, 55 %).

Example 6
Acylation of perhydroindole-2-carboxylic acid using N-[2-(ethoxycarbonyl)butyl]-/NV-

methoxycarbonylalanine

25 Perindopril eburmine was prepared analogously to Example 5, using N-[2-
(ethoxycarbonyl)butyl]-N-methoxycarbonylalanine (3.4 g 12.5 mmol) and
perhydroindole-2-carboxylic acid (1.7 g, 10 mmol). The crystalline product obtained was
filtered to give perindopril eburmine (2.4 g, 54 %).



benzyl chloroformate (2.0 nmL, 2.4 g, 14 mmol) at 0-5 C. After stirring for
2 h at anbient tenperature the solid was filtered off, the solvent was
evapor at eap osloes3sesi due was stirred wth cold aqueous so@CEABOByWEYXi de
solution [prepared fromice (20 g) and aqueous sodi um hydroxi de sol ution
(1IN, 40 nL)] and extracted with ethyl aggt ate (40 nlL). The 25 aqueous | ayer
was acidified with an aqueous sol ution of "hydrochloric acid 1/1 (20 nL) and
the m xture was extracted with ethyl acetate (40 nL). After drying and
evaporation N-[2- (ethoxycarbonyl)butyl]-N benzyl oxycarbonyl al ani ne (1.66
g, 47% obt a| ned as a yellow oil which can be used in the next
reaction further purification. IR (film: - 3400 (OH st), 1710 (C=0O
st ), 699 AGhtd06d peiiydroiNiIEL Q6B kc%i_d hﬁﬁ N2pERtho %ﬁrﬂdﬁyyw %NQ]-?’
TI\/[S4OOM—IZC(§|l1ll pliy( sCOOa—}Ij%a %Pﬁ?&xy 2- t}(‘Hm
Ph- CH?), &ud owrbpmaleme dd, J=9.6. 4. 8 N—CH—CHZ CHZ CH3), 4.26 and
4.12 (2H, q, J=7.1Hz, OCH - CH3) 4.02 and 3.89 (1H, q, J=6.9 Hz, CH CH3),
[2.10-1.93 (1H, m and 1.72-1.62 (1H, mM, CHCH-CH2-CH3 ], 1.54 and 1.48
(3H, d, J¥eriaddfril GuEHing) , wad ﬁreﬁ&’ed 4Aalogblisly N to Clﬂ'x&?ﬂﬁfe% qgsali M 21 and
1.22 (3H, t, J=7.2 Hz, O-CH2-CH ), 98 and 0.93 (3H, t, J=7.3

CH- 042(@@@}0”@@9@#%]T%‘i‘b&}\‘hoﬁﬁfraifw&ﬁl‘iﬂm%bu(orﬁ%e ZEx 2| e mEn@ly| a8d on

of per hydigaifydelifadle SALIRIL feih o o Anhloh2TASE ARG RO Sitth¥d babt 10

et hoxycar bon ani ne
N[ 2-(et h(ﬁll;pmirtbcgm;dpebmtlyﬂn}ﬂ-dlduﬁhime)(g.eargb@%)al anine (10.1 g, 35 mol) in
di chl oronet hane (35 nlL) thionyl chloride (4.2 nL, 6.9 g, 58 mml) was added
in drops at 0-5C. It was stirred at anbient tenperature for 2-3 h. Thed
sol vent , rated to give a reddish oil. The residue was dissolved in
THE (37.% it was added to a

Acylation of perhydroindole-2-carboxylic acid using N-[2-(ethoxycarbonylbutyl]-/V-

10 benzyloxycarbonylalanine

Perindopril eburmine was prepared analogously to Example 5, using N-[2-
(ethoxycarbonyl)butyl]-N-benzyloxycarbonylalanine (1.41 g, 4 mmol) and
perhydroindole-2-carboxylic acid (0.51 g, 3 mmol). The crystalline product obtained was
filtered to give perindopril eburmine (0.60 g, 45 %).

15 Example 9
Acylation of perhydroindole-2-carboxylic acid using N-[2-(ethoxycarbonyl)butyl]-V-

ethoxycarbonylalanine

To a solution of N-[2-(ethoxycarbonyl)butyl]-N-ethoxycarbonylalanine (1.45 g, 5 mmol) in
dichloromethane (7.5 mL) thionyl chloride (0.6 mL, 0.98 g, 8.5 mmol) was added
20 dropwise at 0-5°C. It was stirred at ambient temperature for 2-3 h. The excess of thionyl
chloride and the sulphur dioxide and hydrogen chloride formed was eliminated in slight
vacuo. To the dichloromethane solution thus obtained was added perhydroindole-2-
carboxylic acid (0.71 g, 4.2 mmol) and dichloromethane (5.0 mL). The suspension was
refluxed with stirring for 2 h until a brownish solution was formed. After evaporation of
25 the solvent the residue was dissolved in ethyl acetate (20 mL), whereupon z-butylamine

(0.42 mL, 0.29 g, 4.05 mmol) in ethyl acetate (5.0 mL) was added slowly to the stirred



15 suspensi on of perhydroi ndol e-2-carboxylic acid (4.7 g, 28 mol) in THE
(37.5 mL.). The suspension was refluxed with stirring for 4-4.5 h until a
br owni sh woloaws43ss was forned. After evaporation of the s®Crgnes/aoh® resi due
was di ssolved in ethyl acetate (120 m.), t- butylamne (2.8 nL, 1.95 g, 27
mmol) in ethyl acetate (60 nlL) was addeg3slomﬁy to the stirred solution
resulting in separation of a crystalline“mass. The m xture was heated until
a 20 solution was forned, then treated with charcoal. The crystalline

pr oduct ot‘ﬁpbﬁlﬁédfe&‘ﬂtlég in @@mrmgl ek eystelinedmess. Jihe anjxént duphedtedbuting ne

I(JSI gggi\l-[5 elt Hoxyc A@onyﬁﬁﬁ G ﬁ%nm%rfg‘?‘i?%gr ]:pg%gil}glgpgcarcgl gé{’%&egnﬁ%ﬁn I

ebur ni ne vyaslipg Wﬁ@ﬁﬁéredm@lg,ﬁ@%eﬁﬂldbpfr@elﬁﬁﬁﬁm)é@ B4 g, B3Iy N[ 2-
(et hoxycar bonyl ) but yl ] - N- net oxycarbonylalanlne (3.4 g, 12.5 mol ) and

per hydr oi ndol e- 2-carboxylic acid (1.7 g, 10 nol ). The crystalline product
obtained was filtered to give perindopril eburmne (2.4 g, 54 %9. WO
03/064388 PCT/1B03/00691 -12- Exanple 7 Acyl ation of

per hydr oi ndol e- 2-carboxylic acid using N[2-(ethoxycarbonyl)butyl]-Nt-
but hoxycar bonyl al ani ne Peri ndopril eburm ne was prepared anal ogously to
Exanple 5, using N-[2- 5 (ethoxycarbonyl)butyl]-Nt-buthoxycarbonyl al ani ne
(0.69 g, 2.2 mol) and perhydroi ndol e-2-carboxylic acid (0.29 g, 1.7
mol ). The crystalline product obtained was filtered to give perindopri
eburmne (0.37 g, 49 % . Exanple Acylation of perhydroindol e-2-carboxylic
acid using N[2-(ethoxycarbonyl)butylj-N 10 benzyl oxycarbonyl al ani ne




Perindopril eburm ne was prepared anal ogously to Exanple 5, using N[ 2-

(et hoxycar bonyl ) butyl]-N-benzyl oxycar bonyl al anine (1.41 g, 4 nmol) and

per hydr oiwoaBeeBsgar boxylic acid (0.51 g, 3 nmol). The cr ysraBoéd/mes1pr oduct
obtained was filtered to give perindopril eburmne (0.60 g, 45 %. 15 Exam
Acyl ati on of perhydroindole-2-carboxyli§ acid using

N-[ 2- (et hoxycar bonyl )butyl j N et hoxycar éﬁylalanine To a solution of

N-[ 2- (et hoxycar bonyl ) butyl ] - N- et hoxycar bonyl al anine (1.45 g, 5 muol) in

di chl oronet hane (7.5 nlL) thionyl chloride (0.6 nL, 0.98 g, 8.5 nnn}) mgsB
added 20 j .at. 0-5C. It was stirred at anbient tenperature for 2-

h. The exé@@gpgk%%ﬂﬁbﬁyl chl oride and the sul phur di oxi de and hydr ogen
chloride forned was elimnated in slight vacuo. To the dichl oronet hane
solution thus obtained was added perhydroindol e-2- carboxylic acid (0.71 g,

4.2 mol ) Tand dircHBoE B Hbaeycpponyivyylame lergpioarl @S eBoctabydroindel-wi t h f
2 m HOr . . ' e
35 the Solysherpptic deidobiB L 48T M Ruh e Tal orthd Pl RURRClRH?

wher eupon frectnftcphtamimetiong Geréh2bld frof A& clphedyl @arbotidnjdei N et hyl acetate (5.0
m.) was added slowy to the stirred WO 03/064388 PCT/1B03/00691 -13
solution resulting in separation of a crystalline mass. The m xture was

heategl untj| a L%ﬂb}l[i(@jl(ée@o%(yt:%aﬁﬂ)bu&ﬁ?ﬁhn gﬁ@g@ﬁ%ﬂ@%gé@é&gﬁ%ﬁﬁ&

crystalline product” obtarned after” " coo
per i ndopr i2(Sketarber yiie acitl @4hgFo3H1184 andbe0DuOG4BRS sBICH thBIDHAGRI accotding What

25, 728) octaAFL] et g SO FPTERASE BH Wb Formula | and the
t-butylamne salt of the Formula I' thereof
3. Process according to Claim 1 or 2 for the preparation of the compound of the
Formula I and the #-butylamine salt of the Formula I’ free of contaminations derivable
10 from dicyclohexyl carbodiimide, particularly free of compounds of the Formula VII’ and
VIII’  which comprises reacting the compound of the Formula II with a suitable carbonic
acid derivative; activating the compound of the general Formula III thus obtained (wherein
R stands for lower alkyl or aryl-lower alkyl) with thionyl chloride; reacting the activated
compound thus obtained with the compound of the Formula IV and if desired reacting the

15 compound of the Formula I thus obtained with zbutylamine.

4. Process according to Claim 3 which comprises using as carbonic acid derivative

methyl chloroformate, ethyl chloroformate, benzyl chloroformate or di-z-butyl dicarbonate.

5. Process according to any of Claims 3 to 4 which comprises carrying out
acylation of the compound of the Formula II in the presence of a base, preferably an alkali

20 carbonate, alkali hydrogen carbonate or tertiary amine.

6. Process according to Claim 5 which comprises using sodium carbonate,

potassium carbonate or triethylamine as base.

7. Process according to any of Claims 3 to 6 which comprises carrying out the

reaction in an inert organic solvent.



free of contam nations derivable fromdicycl ohexyl carbodiimde. 5 2.
1-{2(S)-[1(S)- (et hoxycar bonyl ) but yl am no] pr opi onyl } - (3aS, 7aS) oct ahydr oi ndol
- 2(S)-cawbwmsyb43ss acid of the Formula | and the t-butyl anPog/1B@d/deaf t he

Formula |I' according to Claim1l free of compounds of the Fornula VII' and
VITI". 3. Process according to daiml qr 2 for the preparation of the
conpound of the Fornmula | and the t-butylamne salt of the Formula |I' free
of contam nations derivable 10 from dicycl ohexyl carbodiinm de,
particularly free of conpounds of the Forrmula VI1' and VIII"' which

conpri ses g eactp n h : 1.1 h a;, suitapl.e carbonic
acid deri v%t i veﬁr&%ﬁ ?g%fiaﬁgoﬁdhgl%ngoﬁﬂga%@ %’ﬁg%seﬁéelégla E%E%qa%dl Tllfp%taﬁﬁs
obt ai ned (hyHeceiban, Rospanbipdrbcrbdmweeter o keydness salvght: | ower al kyl) with
thionyl chloride; reacting the activated conpound thus obtained with the
conpound of the Formula IV and if desired reacting the 15 conpound of the

Formul a | o hus pekdead R@drdthd fo élagyrgyl\ggkggom rise@%,{eﬁ)&%%%%}lo&tt o Caim3

whi ch conprises using as carbonic aci erivative orof or mat e,
et hyl chl orof ormate, benzyl chloroformate or di-t-butyl dicarbonate. 5.

Process acgor di t o_any,.of i.nms, 3 1.0, 4 whi.ch canpr.i.ses rryi.ng out
acyl ati on(igf thﬁ&c?f')snﬁcc?ﬁ n%foc{:%émﬁ) r YRR CPPFiFES; H%rqg F@%@H&i?%‘ld%dn [3aelar
pref & abl yataod. kal grefeZd1E a5DONAERIedab K ahble Y MO HAl ! iary
am ne. 6. Process apccor di}ﬁg to d aiem 5 whi gh conpr i s?es Eglﬂﬁgg%gog}ﬁ%ﬁdlg
car bonat e Il. pot assi um carbonate or triethylam ne as base. 7. Process

according to any of Clains 3 to 6 which conprises carrying out the
reaction in an inert organic solvent. W 03/064388 PCT/IB03/00691 -15 8.

Process adtor diPr@esaddoaiifiy To WMimN1E ONPKick @8mpsised carfiak @aenatadoaldraRat i c
hydrocarbon, aromatic hydrocarbon, ester or ketone as solvent. 9. Process

accor di ng “PePeyng of the gpricsal FoampleilHexithitiiony! alleridnin apsines brganic. solvent.

12. Process according to Claim 11  which comprises using a halogenated aliphatic

10 hydrocarbon, ester or ether as inert organic solvent.
13.  Process according to Claim 12 which comprises using dichloromethane.

14.  Process according to Claim 3 which comprises carrying out the reaction with the

compound of the Formula IV in an inert organic solvent.

15.  Process according to Claim 14 which comprises using a halogenated aliphatic

15 hydrocarbon, ester or ether as inert organic solvent.

16.  Process according to Claim 15 which comprises using tetrahydrofurane or

dichloromethane.

17.  Compounds of the general Formula III (wherein R stands for lower alkyl or aryl-

lower alkyl).

20 18.  Compounds according to Claim 17 wherein R stands for methyl, ethyl, tertiary
butyl or benzyl.



10. Process according to Claim3 which conprises using thionyl chloride in
a nolar 5 ratio of 1.1-2 preferably 1.5-1.7, related to 1 nole of the

conpound wbD oBhesgeneral Fornmula 111. 11. Process accordi RgTaB0G0a41m 10
whi ch conprises carrying out activation of the conpound of the general
Formula I1ll with thionyl chloride in an 1i6r1ert organi ¢ solvent. 12. Process

according to Claim 11 which conprises using a hal ogenated aliphatic 10
hydr ocarbon, ester or ether as inert organic solvent. 13. Process according
to Claim 12 which conprises using dichloronmethane. 14. Process according to

Cl ai m 3 whigch ! I 0, cﬁﬁiﬁ; 1ON W C t he
Formula IV in gﬁ%ﬁ?‘?&??ﬁéﬁ?ﬂéﬁg& e\’/%%t. %&éé{; :t)}%e%ésﬂe?gc%)?%}l%gﬁ%@glfl 14
whi ch conptande ordetverpllylvalagddoateadky) | phhid b cdbprives rregaingals casictind F

et her as itEeFt or%flpi. sol.¥a§rt. b16.. Pr.??gess according to Caim215 which
conpri ses %! g "é‘ﬁﬁ/ﬁ?lﬂ RPN 2@ EATERet hane. 17. Conpounds of the
general Formula Il (wherein R stands for |ower alkyl or aryl- |ower

alkyl). 20 18. Conpounds according to Claim 17 wherein R stands for methyl,
et hyl, ter20i ar yroggss yaccardinge tor yClainwi 903/ 06u@8 ScoRGFiseB084iAE 61 carbdfic 18cid

Process faor . [ t.ion of co s pf the general Formula I]]I
Conorsi n RerbRSsROERET BrblRlo fuas G ShiioPrimaite b AEp ks hipraibRats O deihpit ses
reacting tdiwrsaround of the Fornula Il with a suitable carbonic acid

derivative. 20. Process according to Caim19 which conprises using as
carbonic acid 5 derivative nethyl chloroformate, ethyl chloroformte,

benzyl chhgr of gfJmLe ac?cfordzﬂlg % ba%ly&f Cf.jclih%sa 1 Oonraﬁ(? " which comprises carrying out

acylation of the compound of the Formula II in the presence of a base, preferably an alkali

carbonate, alkali hydrogen carbonate or tertiary amine.

10 22.  Process according to Claim 21 which comprises using sodium carbonate,

potassium carbonate or triethylamine as base.

23.  Process according to any of Claims 19 to 22 which comprises carrying out the

reaction in an inert organic solvent.

24,  Pharmaceutical ~ compositions  comprising  1-{2(S)-[1 (S)-(ethoxycarbonyl)
15 butylamino]propionyl}-(3aS,7aS)octahydroindol-2(S)-carboxylic acid of the Formula I and
the z-butylamine salt of the Formula I’ thereof free of contaminations derivable from
dicyclohexyl carbodiimide as active ingredient in admixture with suitable inert

pharmaceutical carriers.
25.  Pharmaceutical compositions according to Claim 24 as ACE inhibitors.

20 26.  Use of 1-{2(S)-[1(S)-(ethoxycarbonyl)butylamino]propionyl}-(3aS,7aS )octahydro-
indol-2(8)-carboxylic acid of the Formula I and the t-butylamine salt of the Formula I’
thereof free of contaminations derivable from dicyclohexyl carbodiimide as

pharmaceutical active ingredient, particularly as ACE inhibitor.



21. Process according to any of Clains 19 or 20 which conprises carrying
out acylation of the conpound of the Fornmula Il in the presence of a base,
pr ef er ablwoan/oed3k@l i carbonate, al kali hydrogen car bonat ®@ConBexebeiar y

am ne. 10 22. Process according to Claim21 which conprises using sodium
carbonate, potassiumcarbonate or triethylamne as base. 23. Process
according to any of Clains 19 to 22 which conprises carrying out the

reaction ijy an.n r(t1 Qrga ic solvent. 24. Pharnmaceutical comnpositions
conpri si n&rlll_ {l\é?tE?- [oty y]e%”{qqu9géqa%ﬁ§| ) whieh comprises administering to the
butyl am n oA} , droi (S)= | i ' t he
Fornmul a | %ﬁgﬁp{nhe t-%ﬁ?}%ﬁ aﬁ’lean%@gtta?{w of Cﬁgﬁ) g)lﬁrral?% lgglaaglp%qﬁgroggll ?{?tsgéﬁég)'
cont a gl n at(b@nsycgmvﬁbuwlmﬁﬁmﬂprm@%t} -OimSWS)acaahlyddﬁﬂdail-GGS)aclsiﬂ&ﬁdylw &cid of
ingredient,in adm xture wi.th suitable |ner armaceutical carriers, 25.
Phar maceut % EP”E@ﬁgo%fi ?’F&F@%E‘E‘H’red?ahgoé e élt %ﬂ?}razh E%reﬂiﬁﬁe? (PhicenieBiimationy 26.
Use & derivable from dicyclohexyl carbodiimide. )

1-{2(S)-[1(S)- (et hoxycarbonyl ) but yl am no] propi onyl } - (3aS, 7aS) oct ahydr o-

i ndol -2(S)-carboxylic acid of the Fornula I and the t-butylam ne salt of
the Formula |I' thereof free of contam nations derivable from dicycl ohexyl
carbodiim de as pharmaceutical active ingredient, particularly as ACE

i nhibitor. WO 03/064388 PCT/1B03/00691 -17 27. Method of antihypertensive
treatment which conprises adm nistering to the patient in need of such
treatnment a pharmaceutically active amount of (1-{2(S)-[1(S)-

(et hoxycar bonyl ) but yl am no] pr opi onyl } - (3aS, 7aS) oct ahydr oi ndol - 2(S) - car boxyl
ic acid of the Formula | or the t-butylamne salt of the Formula I’
thereof free of contami nations 5 derivable from dicycl ohexyl carbodiim de.




