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30  implicated in cardiovascular disease (Kon and Jabs, 2004, Current Opinion Nephrol
Hypertens, 13, 291-297 ; Unger, 2002, Am J Cardiol, 89, 3A-10A ; Ferrari ef al., 2005)
and (2) protect against the degradation of bradykinin, the beneficial cardiovascular effects
of bradykinin (by way of anti-ischaemic effects) being due to the endothelial production of

NO (Unger 2002 ; Ferrari et al., 2005).
35  Itis a well-established fact in a number of pathological conditions, such as atherosclerosis,
hypertension, diabetes and others, that the production of NO is reduced or even completely
absent (Gewaltig and Kodja, 2002, Cardiovasc Res, 250-260 ; Russo ef al, 2002, Vasc
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The compounds of the present invention exhibit such a dual pharmacological activity,

which confers upon them valuable properties in the field of hypertension and of

25  cardiovascular pathologies.



| east one salt-formng basic function, B represents a conpound
containing at |east one salt- formng acid function and at |east one
NO donor group, in represents the numbes—of acid Sfunctions of B that
have been converted to a salt and n represents the nunber of basic

f tions qf. A ave been converted to a salt, the bond or bonds
b(l;tn \(/:velen A %ﬁeéﬁ%ﬁcﬁgﬁgﬁe RIREI} 1¥§Eop {jtes thrheasal_t%@ fpropdr g basic
function” there is understood a function that is capable of accepting
a proton. 10 As an exanple of a salA),fomy ngpbasic function there may
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wher ei n:

By a "salt-forming basic function" there is understood a function that is capable of

accepting a proton.

10 As an example of a salt-forming basic function there may be mentioned a primary,

secondary or tertiary amine.

By a "salt-forming acid function" there is understood a function that is capable of releasing

a proton.

As an example of a salt-forming acid function there may be mentioned a ~CO,H, -SO;H or
15 P(O)YOH), group.

By an NO donor group there is understood a group that is capable of donating, releasing
and/or transferring nitrogen monoxide or a biologically active form thereof, and/or of

stimulating iz vivo the endogenous production of nitrogen monoxide or a biologically

active form thereof

20 Preferably, the angiotensin-converting enzyme inhibitor A belongs to the following
formula (11):

R, R, Cy

COOH



- Rl represents a hydrogen atomor a |linear or branched Cl-C6al kyl
group, it represents a linear or branched G -Csal kyl group or an
aryl - (G -C6)al kyl group 5in which the-arkyl group is linear or
branched, R3 represents a |lin ear or branched Cl-C6al kyl group or an
am no- (C -C6)al kyl group in which the alkyl group is |linear or
branched, wyegpH-esents a nonocyclic or bicyclic nitrogen-containing
system having from 3 to 12 carbon atons and capabl e of havi ng one or
nore additional hetero 10atons selected fromN, 0 and S, the said

syst em opti onalkl i ubstituted by one .or roups sel ected
f¥0n1lin2ar'brhb%?%%ﬁgga§¥§%§§1(§??r? ?ﬁﬁﬁrQﬁmﬁgggﬁbgé@qgggﬁﬁalkoxy,

oxo, carboxy, aryl, Ca-C8cycloallryl, heteroaryl,

car boxy- (Cl- C6)al kyl in ich the alkyl group is linear or branched,
and hydr oxy,” R kehesend BFY; f}litt\mﬂ*éﬁe[{( ﬁﬁ@%ﬂw SEWA-& BREBIHE ngs)aEt o s

bi cycl 5c, it maywhieh fie3881 oSBp [Qinehr ok Blbidged. preferably represents
a pyrrolidine, perhydroindole, octahydrocyciopenta[b]pyrrole,

i m dazol i dine or tetrahydroi soquinoline ring. Anmong t he

angi ot ensi n-CORY e&drkdagt ; - bt ors_ e nmentij.oned.. b
mag of exanpl e gné{aprfﬁp§¥&?5¥gakgm%§f$(2%%P§ ?F’atégb?n¥gﬁgﬁﬁ§amy¥
(Jib), lisinopBiorp &f Wiigh Sermiliyheronn &)lineprer briddpdi | of formula (1id),
perindopril ate ormula (le), rampril of formula (I11), spirapri
of fornmula (13g), txandol april of fonnula trandol aprilate of fornmula
(1), imdapril] of¥ fermul a R%D, nmoexi pril of formula (I]1k), quinapri

of formula (1 d rERHTI HRERHCICGY Rifydictirpgen-containing system having

from 3 to 12 carbon atoms and capable of having one or more additional hetero

10 atoms selected from N, O and S, the said system optionally being substituted by
one or more groups selected from linear or branched C;-Cgalkyl, linear or branched
C;-Cealkoxy, oxo, carboxy, aryl, C3-Cgcycloalkyl, heteroaryl, carboxy-(C;-Ce)alkyl
in which the alkyl group is linear or branched, and hydroxy,

wherein when the nitrogen-containing system is bicyclic, it may be fused, spiro or
15 bridged.

Cy

X preferably represents a pyrrolidine, perhydroindole, octahydrocyclopenta[b]pyrrole,

imidazolidine or tetrahydroisoquinoline ring,

Among the angiotensin-converting enzyme inhibitors A there may be mentioned by
way of example enalapril of formula (Ia), enalaprilate of formula (IIb), lisinopril of
20 formula (Ilc), perindopril of formula (11d), perindoprilate of formula (e), ramipril of
formula (IIf), spirapril of formula (IIg), trandolapril of formula (ITh), trandolaprilate of
formula (Ili), imidapril of formula (Ifj), moexipril of formula (IIk), quinapril of

formula (IIm) and ramiprilate of formula (IIn).
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(I'b) The follow ng conpounds are preferred conmpounds of formula (1)
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The following compounds are preferred compounds of formula (I) :
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- 11 - OH OH Preferably, conpound B belongs to the foll ow ng
formula (111) @ X-(Aki)x-(Y)y-(AL(2).-z Swherein : X represents a
C0/ 11, SG3H or P(0)(OH), group, Ak] anfl-Ak2, which nay be identi cal
or different, each represents a saturated or unsaturated, |inear or
branched Ci1-CBal kyl ene group in which one or nore of the carbon atons
may be replaced by an oxygen, sul phur or nitrogen atomor by an SO2
10group, the said al kylene group optionally keg}ng substituted by one
or nore groups selected from CQ211, SO3H, hydroxy and am no, x, y and
z, winch may be identical spcdiff®rento ~yepresents 0 or 1, Y
represents CO or CONH, Z repre&sent¥ an NO,dori r op.
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- 12- Anmong the conpounds of fornmula (H'), the conpounds bel onging to
one of the formnul ae bel ow may be nentioned : HO2C (Aki)x-Z(lila)
HOR2C- CH=C1-1- (), c-Z(11) HX®RC Ak4 HO20HEX-AkZ HO2COH HO CO0 HO, C / OH
HO2CCONN- - HO2C HO2C HO HO P Ak Z //3 HO
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HO P Ak3 CON H -AkZ 0 HO, S-Akr CONN -AIT-Z - 1.3 - HO2C HO Q0
,Z(AK,), (M), in which fornulae : Aki, X, y, z and Z are as defined
her ei nbef or e, Al c3 and Ak,, which nmaylibe identical or different,
each represents a saturated |linear or 5 branched Cl-C6al kyl ene group
in which one or nore of the carbon atons may be replaced by an

oxygen, sul phur or nitrogen atomor by an SCQCﬁ?oup, Ak4 represents a
Ikylene) Dup in which one of the

saturated |inear or brancheﬂ(%§;§%§
carbon atons may be repl aced® X
or by an SO? group, Ak6 represents a at ur g ed 1Y branched
C2- 05al kyl ene group in whis
repl aced by an oxygen, 9
Het represents 0 or NH,
Preferably, Z is sel ectel
itter, ONO, ONO (Z3)

|trﬁ?en ) O? group,
1 represent s a ltar bonyl ~group.
omthe follow nPgroups : ONO (Z1) 15

(Im)
OH
HO o O:Z, ’
CH, “ H
N
oy
H-B H
O
(In)

Preferably, compound B belongs to the following formula i :

X-(Ak)e-(V)y-(Aka)Z - (IID)

5 wherein :

- Xrepresents a CO,H, SO;H or P(O)(OH), group,

- Ak and Ak, which may be identical or different, each represents a saturated or
unsaturated, linear or branched C;-Cgalkylene group in which one or more of the
carbon atoms may be replaced by an oxygen, sulphur or nitrogen atom or by an SO,

10 group, the said alkylene group optionally being substituted by one or more groups
selected from CO,H, SO;H, hydroxy and amino,

- X, yand z, which may be identical or different, each represents 0 or 1,

- Y represents CO or CONH,

- Zrepresents an NO donor group.



NN)"( Aflw OR3 and its regioisoner (Z8)(;) 0O
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Among the compounds of formula (I1T), the compounds belonging to one of the formulae

below may be mentioned :

HOLC-(Ak)x-Z (IlTa)
HO,C-CH=CH-(Ak3),-Z (IIIb)
HO,C
Ak,
ITic)
_AY)) (
HO,C Hel Ak
HO,C :EOH
(Aky), (M)
HO,C o Tz
HO,C
OH
Ak (ITe)
HO,C CONH-" 5
HO,C
(10If)
HO,C N _—(Aky), _
" (Y‘!)y 3 7
HO
Ho—/‘/P—Akg—Z (Ig)
0
HO
Ho—//P—Aks—CONH—Aks—z (ITTh)
0
HO,S—Akz~ CONH—Ak;—2Z (k)

H,N /Ake\
W/\O z (Im)
CO,H



NN N)"(\and its regioisoincr nfl Vvw 0S 02 - 15 - in which
formulae : in represents 0 or 1, Rl and R2, which may be identical or
different, each represents a |linear or-iwx-anched Cl-C6al kyl group, or
Rl and R,, together with the nitrogen atomcarrying them forma 5

ni trogen-copha ning heterocycle having from3 to 7 ring nenbers which
is optionally’substituted by a |inear or branched G -C6al kyl group,
R3 represents a thyl or aniinocarbonyl group, and R4 and R 4,

whi ch may be i igaHAbh\ﬂifferen@?kkach represents a hydrogen or

hal ogen at difr a 19 near o¥ branched G -C6al kyl, trifluoromethyl or
trilluoronmethoxy group. 10 By a nitrogen-containing heterocycle
having from3 to 7 ring nenbers there is understood a saturated
nonocycl i ¢ igtakRA thawidsag from3 to 7 ring nmenbers that contains one,
two or three betero atons, one of those hetero atons being a nitrogen
atom and the additional hetero atomor atons that may be present

bei ng seleggggggfggkﬁﬁﬁegg&gﬁFgﬁﬁgﬁgﬁBpitrogen and sul phur. 15The

ni t rogen-contai ni ng heteroc a ““rom3 to 7 ring nenbers that
is preferred is the pyrrolidinyl group.

Alks and Aks, which may be identical or different, each represents a saturated linear or
5 branched C,-Cealkylene group in which one or more of the carbon atoms may be replaced

by an oxygen, sulphur or nitrogen atom or by an SO, group,

Aky represents a saturated linear or branched Ci-Csalkylene group in which one of the

carbon atoms may be replaced by an oxygen, sulphur or nitrogen atom or by an SO, group,

Akg represents a saturated linear or branched Cy-Csalkylene group in which one of the

10 carbon atoms may be replaced by an oxygen, sulphur or nitrogen atom or by an SO, group,

Het represents O or NH,
and Y| represents a carbonyl group.

Preferably, Z is selected from the following groups :

e ONO; )

15
ONO

2

(Zy)
ONO,

MY\ONOZ
(Z3)

ONO,
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Prefened B conpounds are as follows :

%“coﬁ- AN

ONO,

14—

- (24)

(Zs)

(Ze)

and its regioisomer

and its regioisomer

and its regioisomer

HO

5 (134) - 17

(Z'9)5
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15

00/./ \c/NOHO P=0 (139) 1\1+0CHO - 18 - 0 O SO\ COH

-15 -~

in which formulae :
m represents 0 or 1,

Ry and R, which may be identical or different, each represents a linear or branched
C1-Cealkyl group, or R; and R,, together with the nitrogen atom carrying them, form a
nitrogen-containing heterocycle having from 3 to 7 ring members which is optionally

substituted by a linear or branched C 1-Csalkyl group,

R;s represents a methyl or aminocarbonyl group,

and R4 and R4, which may be identical or different, each represents a hydrogen or halogen

atom or a linear or branched C;-Cyalkyl, trifluoromethyl or triffuoromethoxy group.

By a nitrogen-containing heterocycle having from 3 to 7 ring members there is understood
a saturated monocyclic group having from 3 to 7 ring members that contains one, two or
three hetero atoms, one of those hetero atoms being a nitrogen atom and the additional
hetero atom or atoms that may be present being selected from the atoms oxygen, nitrogen

and sulphur.

The nitrogen-containing heterocycle having from 3 to 7 ring members that is preferred is

the pyrrolidinyl group.
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Preferred B compounds are as follows :
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Preferred conpounds of fornula (1) are as follows : - 22 -
(25)-24(3- f[5-o0xido-4-(phenyl sul phonyl)-1, 2, 5-oxadi azol - 3-yThoxy}
- propi onyeani no}-succinic acid - (2S,3#S; 7a5)-1-[(2S)-2-
{[(15)-1-(ettioxycarbonyl)-butyl]- amno } -propionylr
oct al aydro- Mi ndol e-2-carboxylic acid (1:1); (28)-2- [(3-{[5-oxi
do- 4- (phenyls ulphonyl)-1, 2, 5- oxadi azol - 3-y1] - oxy) -propionyl)-
5am no] - pentanedi oi c ach\ C(28 3a8,73.8)-1-[(25)-2-
[ (18) - 1- (et hoxycar bony
but yThani noppr opi a a ta dr -hﬁjkﬂg%gé 2-carboxylic acid (1:1);
2-[(3- {[5-oxido-4- yls nyl) - I, 2 5-®xadi azol - 3-§Bw oxy}

r opi onyeam nolLet ha pRPnICjﬁCId - ( 3a8, 7a5' )-1-[(25)- {

P S
(18) - 1- (et hoxycar bonyl) -~ >

utyl |l -am nol - propi onyX - octallydro 1//-indol e-2-carboxylic acid
1:1), 10(28, 3a8, 7a5)-1-[(28)-2-
[(18)-1-(etlioxycarbonyl)-butyl]4m nol - propionyli- octabydro-
ff-indol e-2- carboxyllcCQC|q3 {[(3- {{5-o0xido-4-(phenylsulphonyl) -
-ox\gQ prqylonyl) %?lnol nethyl} - phosphori c

L[ (1 -(eth rbol $:bgty11 am no} - pr opi
onyll oct ahydro- 1H - 2- éar ylic accg - 2,2'\4(3- B,

f[ 5- oxi do- 4- ( pheny 1suT pl i dhyl / 151, 2, 5- dkadi azol OB- yI koxy)

-propi onyl)-i m nokdi acepic acrd (1:1); (28, 3aS, 7a5)-1-[(2S)-2-
{[(18)-1-(ethoxycarbonyl)- butyl J-innino} -propionylk

oct ahydr o- 1H i ndol e- 2-carboxylic acid -
{2-[(34[5-oxido-4-Qﬁhenylsu1phony1)- 1, 2, 5- oxadi azol - 3-yl koxyl

- pr opi onye- am noFet _}{yphﬁsphoric acid (1:1); (28,3 abl,7a8)-1-f
(251)-2- {[(15)-1-(etjhox canqHyl) butyk&gnlnol pr opi ony1] -

20oct ahydr o- 1R-i ndol gf2- xy\i ¢ acid

(2- 1[ 5- oxi do- 4- ( pbeny1sdlphdny1)2 1, 2, 5- 0 (Byo)

oxadi azol - 3-y11-oxyl -eth ] ,phoni id (1:1).; (23)-24(4- {

[ 5- oxi do- 4- (phenyl sul phony1)=1, 2, 5- gXadi azol - 3-y1] - oxy} - but anoyl) -

am noks actinic acid - (2S, Fas QaS) 1-[(29)-2- {
[(15)-1-(etboxycarbonyl)-butleanlnoﬂ)proplonyThoctahydro-IF#indole-2
-carboxylic acid (1:1)

o) O
N H
O )
- .
©/+/ \ 4 (B1)
_/N\\O/

2, 5- oxadi azol - 3-yl
cid (1:1);
2S, 3aS, 7a5) - 1- [ ( 2

[
b
(
{
|
1,
a
(

0
OH
b \~/“<Nr )



25(2S) - 2-

f[3-({4-[(4-chl orophenyl) sul phonyl] - 5-o0xi dO-1, 2, 5- oxadi azol - 3-yl |
oxy) - propionyllam no} succinicacid-(2393aS, 7a5)-1-[(2S) - 2-
{[(1S)-1- (et hoxy-

carbonyl)-butylkanino}-pr8p|o?ylkoctahydro 111-i ndol c- 2- car boxylic
acid (1:1); (25)-2- { N

[3-({4-[(4-nethy|phe-v~§ul»ﬁonyl] i do-1, 2, 5- oxadi azol - 3-yl | oxy) -
propi onyl] am no} s caci 7aS)-1-[(2S)-2- B,
‘o,; no?

[ (15) - 1- (et hoxy- 30d yl) but

- propi onyl koct ahydr o-"4#1 ndgle- 24¢a xylic acid (1:1); (28) 2- {
[3-({4-[(4- nethylphenyl)sufphonyl] 5- oxi do-1, 2, 5- oxadi azol - 3-yl |

oxy) - butanoyllanlnolsudelnlc acid - (23, 3aS, 7a5) 1-[(29) - 2-
{[(1S)-1- (et hoxycarbonyl) -

but yl kam nol - propi onyl i koct ahydr o- 1H-i ndol c- 2- carboxylic acid (1:1).
-23 - The present invention relates also to a process for the

synt hesis of the conpouan\of formula (1), in which process conpound
A is reacted with compounty Pn an anount at | east equal to (n/m

equi val ents of conmpounthA Th ounds A of fornulae (Ha),
(Hr A9, E), (H), (H) a3 11
. THe npounds can be obtalne

(Jib), (He), (Ed),
(I''m and (lin) are

conventi onal reactionsof ggny@'chenlst By way of exanple t he
conpounds Bl and 132 can,be obPai ned f&ﬂh1crotonaldehyde which is
converted to 4-nethyl- 172,5-oxadi azol e 5-oxi de- 3- car boxal dehyde by
reaction with sodiumnitrite in acetic acid. The al dehyde so obt ai ned
is then oxidised to yield 10 conpound Bl or reacted with a protected
triphenylphosphinonethylid%@egékboxyllc acid compound to yield
conpound B, after dep d Br ccan be obtai ned by
coupl i ng i sosor bi de tra e W ei pi ¢ anhydri de. The
conpounds B of fornu in Z represents the grouﬁBm)or T9
can be obtained &

formula : S0
O
O OH
o) O
. H
\SHO m/t{o
H
I j /7 \ (B5)
+ OH 18
cl N AN 0
O
5
8]
0] O
N 7 OH

> o
ate
/7 \ By)
+ N

/N\O/ O



and an al cohol conmpound X-d ci h- My4A10z-011 in which the acid
functions are protected, in the presence of a base, followed by
deprotection of the acid functions. Go¥peunds B of fornula (H)
wherein Z represents the group 4 or Zig are new products 20 for use
as synthesis internedi ates 6n t he chem cal or pharmaceutica

i ndustry, especially in the Qysthesis of the salbs of formula (1),
and as such forman i e e invention. - 24 -
In view of their phar} er Ht he compgmngs of the
present invention are iﬁ\pathol gi esOrhat require treatnent
with an ACE inhibitor and/or MWith ah N&Id8nor, and are of use in the
treat nent of cardiovasculab*pathélogies such as arterial hypertension
(inits various fornms) and the vascul ar and renal sequel ae thereof,
systolic 5 hypertension, peripheral vascul ar disease,

at heroscl erosi s, restenosis, cardiac insufficiency, thronbosis and
any thronboenbolic events, angina pectoris (stiabl e or unstable),
cerebral vascul ar accidentg, cegyonary accidents ardi al
infarction, vascular renpdeNing, giabetes find/the vascular and renal

scquel ae thereof, conplisati ons agsociat ed Wi cal operations
such as cardi ovascul gegggﬂagd en | Hal dysfunction. 10
Since NO al so has ant gt amyat ony and an(ﬁ-oxidanqﬂpropéﬁmﬂes, t he

conpounds of theiﬁ?esent invéhtkpﬁ are of use in the treatnent of
pat hol ogi es i nvol vi ng i nflpanmation and oxi dati ve stress. The
present invention relates also to pharmaceutical conpositions
conprising as active ingredient a conpound of fornula (1), in
conbi nation with one or 6Drecpharnaceutically 15acceptabl e, inert,

non-t oxi ¢, excipients or taysrl er Anong t he pharmaceuti cal

conposi tions accor gt o Ppe i npdention there may be nentioned nore
especially those t e Sui | e foe=pral, parenteral(g%@travenous,
i ntranmuscul ar or s Hlane( s)\ p$$3 or trans-cutaneous, “hasal
rectal, perlingual, © uIarNQL_né%pi atory adm nistration, and
especially tablets or -é@eesf)sublingual tablets, hard gelatin
20capsul es, capsul es, suppositories, creans, ointnents, dermal gels,
i njectable or drinkable preparations, aerosols, eye drops or nose
drops etc... In addition to the conpound of formula (1), the

phar maceuti cal conpositions accordingbto the invention contain one or
nore excipients or carriers, _such as | uents, lubricants, binders,
di si ntegrants, absorbent \,98Ioants rs teners. 25 By way of
exanpl e of excipie ar _edrrier¥ There may be nentioned : as

diluents : | actose ros \ Cros i tol, sorbi%gl)
; o

cel lul ose, glycero

+

N s
_ o
o 0
5
© OH
N H
S OVNHH. 0O
H
N:+/ \N: O OH (Byy)
e \0/

o



as lubricants : silica, talc, stearic acid and its magnesi um and
calciumsalts, 30pol yethylene glycol, -.25 - as binders :

al um ni um and magnesium silicate, starch,-gelatin, fragacauth,

rnet hyl cel | ul ose, sodi um carboxynet hyl cel | ul ose and

pol yvi nyl pyrrol i done, as disintegrants : agar, alginic acid and its
sodium salt, effervescent m xtures. Th& er%ﬁgtage of active
ingredient of formula (I ).indhe pharmaceuti nposition is 5

preferably from5%to 5096hy7meig?%xher§“_ sage varies
according to the age and wenght t pat | adm ni stration
route, the nature a eri f the disérder ad the adm nistration
of any associ ated treatment /an ranges fromO0.5 gy to 508.9y in one
or nore administrations pesNdagy:s 10 The following Exanples illustrate
t he present invention. The structures of the conpounds described in

t he Exanpl es were determ ned according to the usual
spectrophotonetric techniques (infrared, nuclear magnetic resonance,
mass spectronetry). Abbreviations: DCCN, N-di cycl ohexyl earbodii m de 15

Dl EAN, N—d||sopropylethyla@kpeCDNAP4 dlnethylanp opyéhdlne
S O

DMydi net hyl f onnam de
EDCI 1- ( 3-di net hyl am §n1 e (hygrochlorlde)
u JFALZ1f | uor oaceti c

HOBT1- hydr oxybenzot rjj

aci d Cl + N H
_/N\o/ 0 on B
0
0 0
N o
5 0
>’_< Hl)ll O
+/ \ H
H,C i N~ 5 OH (B,,)
3 0O
0. .0
N
N7 o
.
©/ /N J N——
Ne AN : B
O \O 0 ( 23)
,jO3H
N\ N \’\—< (B,,)

10

Preferred compounds of formula (I) are as follows :



- 26 - EXAMPLE 1 : _
(2S)-2-[(3-115-Oxi do-, 1- (phenyl sul phony1) -1, 2, 5- oxadi azol - 3-y11- oxy}-
propi onyl) - ami nopsuccinic acid - (2S,3&S;7aS)-1-1(25)-2- 0(1 §)-1-
(el hoxycar bonyl) - butyl | -am no} - propi onyl poctal | ydro-1 11 -i ndol e- 2-

i i : epn A.tert . ,
321 (5 o do-a- (eReror <o SR il b ehh s orasiugiy sUswp owpismabe
Aqueous 50% Na@hllm@ﬁh‘lzm}[l@md 6(2&3@8-721;@)31 ggs’j -2 é#@S)aﬂ@%Q)xkr&rEJ%?l)%Wlfe
gf 41; rsn( glﬁteﬁf/l ;3] i 3’%‘9@5"‘” n‘?t%yg‘;?aﬁf -yoplee?-ovrbvieaqid 6:9; - 44 nunol )

2, 21 L1 3ttt g S5, IR L0 Pl

in vac(éo and t ARPEEPYeRediol ¢ éCR‘én u28-3ST06)- I 2812 viEH 8F 1 - éﬁmlmbszéwbcbﬁyl)of
ethyl acetate. blfyg- aﬁ{lﬁ@“}blﬁplgﬂﬁﬁgctélﬁfd%e gant L. o %rb?xey ™ che g ém or at ed.

t ted NaCl solution, drie um su
:sl'ﬁeui anl ni ng &il03-{[s-gifor4- (r@@lwlﬁhoaﬁhldtﬁr @mdtae@riiaﬁﬂ}yxy}sprﬂgo@a) el uant

a (98/2) dichl %ﬁﬁ@%ﬂ%@(ﬂﬁfx&ﬂé adf e&@'%gs '?Mtlu[r(fsg {[YIIS? ll (etslgfycg)éggﬁ;[ ed
product. 15 Step

3-115- Oxi do- 4- P}Btbl@ﬂwnm}klphlalnly}l)-dqtfﬂﬁfdm(h@uﬁml}%y&byheéﬁh pIPpi oni ¢
acid (@orrpound( %‘Sr?e 5 ?g gﬁ gﬂnd oﬂ)& d |nmSte_ Algll si]sol ved
in 100 m of di'chloro g]tﬁ‘ls"? I gp QY Geay! P@Hﬁ‘ me-pippiowstl-TFA
are added, andotthienret Hiindohg2-csboaficiagid -qub- {f[%xﬁonqyﬁe% Rh1 ﬁm}h)eﬁﬁ 5-

20Tes nts are . repoved i n yacht. re5|
E?S‘Sf ;ﬂ Used | g %p VoPyY S BORiopY BmyIOéﬂltfﬂtYh}ep@@pwte@lqo@dduct
Me/ ting_pot ht (2SJ338@aS)St~R@S)Q {Bistee MJ'onyl% butyg C?mmog—pr%plo I-

2-[(3-{[5- hen Isulphony
E))%??Dpr o{:n( onilgL) %%1 Hﬁ’r E@g’:lp&"#aé/éaréw lig e I—o?thdK?’ ﬁﬁ@’@‘bﬁf’g’é‘??ﬁ?ﬁﬁmlﬂ@d
hydr ochior | de (2 2t g bl Wen il RV GITIRPN B A (1. 32

g - 8 nmol) -an ﬁ@:“a@j} [12.% -2-{ [?glsmidbﬂloxyq:aﬂg@ﬂylmmgﬂ] -agiidv}dfropienyDM | S
stirred for 72,80M0%-1H-indole-2- -carboxylic acid — {2-[(3-{[5-oxido-4-(phenylsulphonyl)-
1,2,5-0xadiazol-3-yl]-oxy} ~propionyl)-amino]-ethyl}-phosphonic acid (L:1);

- (25,3a8,7a8)-1-[(25)-2-{[(18)-1 ~(ethoxycarbonyl)-butyl]-amino} ~propionyl]-

20 octahydro-1/-indole-2-carboxylic acid — (2-{[5-oxido-4-(phenylsulphonyl)-1,2,5-
oxadiazol-3-yl]-oxy}-ethyl)-phosphonic acid (1:1),;

- (28)-2-{(4-{[5—oxido-4—(phenylsulphonyl)~1,2,5~oxadiazol-3-yl]-0xy}-butanoy1)~
amino]-succinic acid - (28,3aS$,7aS)-1 -[(25)-2-{[(18)-1 -(ethoxycarbonyl)-butyl]-
amino}-propionyl]-octahydro- 1H-indole-2-carboxylic acid (1:1)

25 - (28)-2-{3+( {4-[(4-chlorophenyl)sulphonyl]-5-oxido-1 »2,5-0xadiazol-3-yl} oxy)-
propionyl]amino}succinic  acid - (25,3a8,7a8)-1-[(2S)-2-{[(1S)-1 -(ethoxy-
carbonyl)-butyl]-amino} —propionyl]—octahydro—lH-indole-Z—oarboxylic acid (1:1);

- (25)-2-{[3~« {4-[(4-methylphenyl)sulphonyl]-5-oxido-1 ,2,5-0xadiazol-3-y1} oxy)-
propionyl]amino}succinic  acid - (28,3a8,7aS)-1-[(2S)-2-{[(15)-1 -(ethoxy-

30 carbonyl)-butyl]-amino }-propionyl]-octahydro- 1H-indole-2-carboxylic acid (1:1);

- (28)-2-{[3-({4-[(4-methylphenyl)sulphonyl]-5-oxido-1 »2,5-o0xadiazol-3-yl} oxy)-
butanoyllamino}succinic acid - (28,3 aS,7aS)-1—[(28)—2—{[(I.S')—l-(ethoxycarbonyl)—
butyl]~amino}-propionyl]-octahydro—1H—indole—2~carboxy1ic acid (1:1).



- 27 - at anbient tenperature under argon. The DMl is renoved by
distillation and thegpthe residue is taken up in 100 nl of yvateroand
100 mM of ethyl acetate. The organic plgse is then washed with 5%
NaHCO8 sol ution, dried over Na2SO4 and then evaporated to dryness.
The crude rﬁlacti on roduct is purified by flash chromatography using
as eluant a g(péﬁ?’ioi?‘vﬁ?t’eﬂl’f%’iﬁﬁéfsﬁéﬁcﬁ Biopsss o dreatyethadix blitte. cBi@pnds of

24-21( 3- (dikfoda¥), 4O whidhPh ey s RRAMRL:- P axadiazal 33: v rox(}/u}nE .
Egopi on§/1) gfam' nﬁgsucci Eilcrzl%aci d (c@%ounﬁ r%%% R so?%?(?u_f%n of " ¥hE" f a
cormpound obfRsiSEY 0 fVmhequisnts oScempguadg.- 7.3 nunol) in 100 M o

di ehl oronet hane and 15 m of TEA is stirred for 6 hours under argon.

The solvents are 10distilled off to dryness. The residue is )
triturated Pscenpaags dpyld foentier (Hay (IB),h@Ich-(SldW k), (Bf)yated! dihg gm)(,) &IIE])
occurs. 5 Fi m}gr Iﬂxg(an 'ﬁllg)a g%}oi on, dry. Mehina point 130-131C ~ Step E
(2S5)-2-[(3-fi ’1%- I glé) -?p er\ﬁl/l[ sul phonyl ) -1, 2, 5- oxadi azol - 3-yl | - oxy) -
propi onyl ) -am noJ-succinic acid - (2S,3a5,7aS)-1-[(25)-2-1/(1S)-1-

- i - i | roct ahydro-1| Hi ndol e- 2-car bo
R b s S L
(2S,3aS,7aS)-1-[(2S)-2-{[(1S)-1- (et hoxycarbonyl)-butylp

1 - i | roct ahydr o- 1Hi ndol e- 2- car boxylic acid (368 g 1 mml )
er?dn&2 'Ito Lg IXSV%O ndaBBicaithie gomrpupdic Balsad 8. Stepe( d28ng! For aromhilddhrd§0

Ltri ' [ rough
m of wat efhiahds 5911\}&16@‘:’[9 lemé’tﬁﬁtlgﬂlj-tc&édi ole® 585{%@—%r—ce%o§sﬁlde!ﬂ}y cE, bg/hregcti%n
VWhatman filter and | %;ophl i se.” El'enmental m croanaly 1S

with sodium nifrite in acetic acid. The aldehyde so obtained is then oxidised to yield

10 compound B; or reacted with a protected triphenylphosphinomethylidenecarboxylic acid

compound to yield compound B, after deprotection.

Compound Bj; can be obtained by coupling isosorbide mononitrate with succinic
anhydride.

The compounds B of formula (IIT) wherein Z represents the group Zs or Z'y can be obtained

15 by reaction between the compound of the following formula :

_ R
' N/O\N+’ ‘
R; >\ /< R,
R 80, SO,

and an alcohol compound X-(Aky)x(Y)y~(Ak2),-OH in which the acid functions are

protected, in the presence of a base, followed by deprotection of the acid functions.

Compounds B of formula (IIT) wherein Z represents the group Zg or Z's are new products
20  for use as synthesis intermediates in the chemical or pharmaceutical industry, especially in

the synthesis of the salts of formula (D, and as such form an integral part of the present

invention.



%UC %1 %N %S Cal cul ated 51.19 5.94 8.78 4.02 Found 5149 579 8.80 3.70
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-4 -

In view of their pharmacological properties, the compounds of the present invention are
indicated in pathologies that require treatment with an ACE inhibitor and/or with an NO
donor, and are of use in the treatment of cardiovascular pathologies such as arterial
hypertension (in its various forms) and the vascular and renal sequelae thereof, systolic
hypertension, peripheral vascular disease, atherosclerosis, restenosis, cardiac insufficiency,
thrombosis and any thromboembolic events, angina pectoris (stable or unstable), cerebral
vascular accidents, coronary accidents, myocardial infarction, vascular remodelling,
diabetes and the vascular and renal sequelae thereof, complications associated with
surgical operations such as cardiovascular surgery, and endothelial dysfunction.

Since NO also has anti-inflammatory and anti-oxidant properties, the compounds of the
present invention are of use in the treatment of pathologies involving inflammation and

oxidative stress.

The present invention relates also to pharmaceutical compositions comprising as active
ingredient a compound of formula (I), in combination with one or more pharmaceutically

acceptable, inert, non-toxic, excipients or carriers.

Among the pharmaceutical compositions according to the invention there may be
mentioned more especially those that are suitable for oral, parenteral (intravenous,
intramuscular or sub-cutaneous), per- or trans-cutaneous, nasal, rectal, perlingual, ocular or
respiratory administration, and especially tablets or dragées, sublingual tablets, hard gelatin
capsules, capsules, suppositories, creams, ointments, dermal gels, injectable or drinkable

preparations, aerosols, eye drops or nose drops etc...

In addition to the compound of formula (I), the pharmaceutical compositions according to
the invention contain one or more excipients or carriers, such as diluents, lubricants,

binders, disintegrants, absorbents, colorants or sweeteners.
By way of example of excipients or carriers there may be mentioned :
* as diluents : lactose, dextrose, sucrose, mannitol, sorbitol, cellulose, glycerol,

* as lubricants : silica, talc, stearic acid and its magnesium and calcium salts,

polyethylene glycol,



EXAMPLE 2 :

(2S, 3aS, 7aS) - 14(2S)-2-{R1S)- 1- (Et I i oxycar booy1l) - hut yl kam no} -

pr opi onyl | -oct al | ydro-LEI -i ndol e-2-car.bgxylic acid - 4-roethyl-1, 2, 5-
oxadi azol e- 3-carboxylic acid 5-oxide (1:1) Step A:

4- Met hyl -1, 2, 5- oxadi azol e 5-oxi de- 3- car boxal dehyde 5 A sol ution of

cr ot onal dehy{é g" e g ¢ - alymiguppeyd | magegum sticatc edtarch, ageldtin, S te g,
to 0-5C and agdeghel > { 30 mnutes to.a solution
of sodiumnitri ?gc (Hsﬂﬁ’%éjgoc{;‘ﬂg%g?ﬁ?’ﬁeﬁ%y%%%%“nﬁnfi P 8&%&3?&“%}“?’&
stirring fdra19iiFtagrans e, alghioveidmdas sodididedt, affdrvesckiitagiiuen, | S
=tied out 6 times with 100 ml of CH, Ch each tine. 10 The conbi ned
organi ¢ phases are washed with 100 m of water, dried over Na)SO4 and

evapor at ed The pdrcymiesssof actine ingesiichuef fempur (1f irethe Wadda@&ical composition is

chr omat ggr Si-n Lch nmet hane as cluant. Melting point : 62C
Step B: S)4- ?@?%ﬁyﬁ%%ﬂyg&%o%g%me 5- oxi de- 3-carboxylic acid (conmpound
B 1514.2 g of KML104 (90 mol ) are added in portions in the course of
1 hour 30 pgijnutes, at a tenperature maintained at 20C, to a solution
of 7 g of tHE"¥EMIOHEa VEptsAcrrading i the ege mdi weit©f te refientatherdminBBativn
of 1M NaOHrqutes thd@RuRdgfdscansty fdrlhd akbhap; 100 JioRfor el 1L e ]
canied out, The filtrate is then ac?[glblfi e wﬁl;é%hi%%g’%%ogfgflaﬁ?ﬁ&?mé%&
concent r at BeRtRgNtE 2 dbapgas fom Q.0 marth 506 mggn ane @tnany adwiapontidng per day.

Fol I owi ng extraction 8 tinmes with 100 of 20 dichl oronet hane each
time, the organic fractions are dried over Na2SO4 and then evaporated
to yiel® thee Blpwitrdixaopgydlmttate M priestgt Poemion: TR2GucSESRT Gie compounds
2S, 3a8, 7a %h - 2= 8).- 1- (,Et hal ycar bonyi ) - but yl kam no) - pr opi on
§/| | oct ahy d‘%‘} I(]%csi%lf ézﬂ_x%n%léé? é?voe)r& Fic:a;tgmaa%/cﬁaqcorcﬂlyg 20 the uysual spectro)ph(aomgtric
4-i net hy 1- tecihiGico Kaftarad oluele@-mah ey BQAYhdeCmakisfecaopirde (1:1) - 29 -
El enental m croanal ysis :

Abbreviations :

DCC N,N'-dicyclohexylcarbodiimide
15 DIEA N,N-diisopropylethylamine
DMAP 4-dimethylaminopyridine
DMF dimethylformamide
EDCI 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide (hydrochloride)
HOBT 1-hydroxybenzotriazole
20 THF tetrahydrofuran

TFA trifluoroacetic acid



% %1 YN Cal cul ated 53.90 7.08 10.93 Found 54.10 7.07 11.28 5
EXAMPLE 3: _

(2R, 3R) - 2- 11 ydr oxy- 3-{[ 5- oxi do- 4- ( pherdfl-sul phony1) - 1, 2, 5- oxadi azol 3-y
| i-oxy)-succinic acid - _ _
(2S, 3a5, 7a5) -1-[(25) - 2-{i (1Y) - 1- (et hoxycar bony1l) - but yl | - an ao} - propi o
nyl koct ahydr o- 1H-i ncl ol e-2- carboxylic acid (1:1) Step A

D -tert-bHXAMPLE 1: (25)- -2-[(3-{[5-Oxido- 4~(phenylsulphonyl) 2,5-oxadiazol-3-yl}-oxy}-
(217, 3R) - 2- hydr oxy- 34;5 oxi do- 4. - 4phenyl sul pPony1) -1, 2, 5-
100xadi azol - 3- yI r oxy PrQU; %%.‘P%“%@'%Cﬂﬁml%o(?@ﬁ@ aB)14(2§)-2-B0SKHtnol )

dded in the cour ggh&fycdsrd & Aind b iGN hyd -indole<2-
I3S4ab| g(phenylsulphoﬁ?l) i nﬂgjgagﬁ]g}ofepg c}Jx&gl ]Oécfaal ro-15-ndgte 1°y-and

di-tett-butyl tartraf® G’SY&aCIQL@]mnd) in 100 m of anhydrous TIE.
After sti rrlyng for 5 hours, the solvent is evaporated off to dryness

and thé resjpdue 1bs- Bu@ker[(wuu@zz@egjﬂszﬁmnﬁi) i s. 9&%%52‘33-y1 o5 r{ 5o and

organic fraction is dried with and evaporat

subsequent |y puPf¥i®d%y flash chromat ography, using a (98:2)

di chl oronet hane/ et hanol m xture as eluant, to yield the expected
product in the formof a colourless oil. Step B:

e 3- y
(1 iR g >F<?/ | Mgibgfﬁy/ma@lasamnd@(@h Epigen wﬁ&y%ﬁggﬁé)t%%ﬁw% ‘}?g?ﬁ*gﬁ‘m o

o d1 nﬁound El,S 2(%
above Step’ 4% F%&O or oirtes(phsngeniphongh- e, chkastiasniet haxide 4 g -
101111 of 44Mmol) and tert-butyl 3-hydroxypropionate (10 g - 68 mmol) in 200 ml of anhydrous
10 THEF. After stirring for 2 hours, the solvent is removed 72 vacuo and the residue is taken up
in 100 ml of water and 100 ml of ethyl acetate. The organic phase is decanted off, washed
with saturated NaCl solution, dried with sodium sulphate and evaporated.
The remaining oil is purified by flash chromatography using as eluant a (98/2)

dichloromethane/ethyl acetate mixture to yield the expected product.

15  Step B : 3-f (5-Oxido-4-(phenylsulphonyl)-1,2, S-oxadiazol-3-yl)-oxy]-propionic acid
(compound By)

14 g of the compound obtained in Step A dissolved in 100 ml of dichloromethane are
placed under argon, 10 ml of TFA are added, and then stirring is carried out for 6 hours at
ambient temperature.

20 The solvents are removed in vacuo. The residue is crystallised in diisopropyl ether to yield

the expected product.
Melting point : 138°C.

Step C:  Di-tert-butyl (25)-2-[(3-{] S-oxido-4-(phenylsulphonyl)-1, 2, S-oxadiazol-3-yl]-

oxy}-propionyl)-amino] -succinate

25 A solution of the compound obtained in the above Step (2.7 g - 8 mmol), di-tert-butyl
L-aspartate hydrochloride (2.25 g - 8 mmol), EDCI (1.62 g - 8 mmol), DIEA (1.32 g -
8 mmol) and HOBT (1.1 g - 8 mmol) in 100 m] of anhydrous DMF is stirred for 72 hours



[ [ [ |1ised in
The solvents are renpved in yacuo and the residue is crysta
dii sopropyl ether. Melting point : 198-200C. - 30 -- S§cp C I
: (212, 3R) - 2- Hydr oxy- 3- 1/ 5- oxi do- 4- ( pherpyl-szt | phonyl) -1, 2, 5- oxadi azol -
3-yl - oxyl - succinic acid -((Zﬁ . 1) huo4)
1- 17 7151) - 1- (et hoxycar bony -
2?anfo prop| 'i(ne,é”é’ﬁ ©1a9er 3t dho TRAF o sepdved ézm«histmm:cin) and thef lige

p i n St
of Exan 'esefmﬁ?z oy ﬁ%ﬁ‘f’?‘?mﬂggﬁ PP RAREM S GBEHE R Bl Rlbacin
the above StBpWasted iy 47 MeHEGarmalufionsdried oM NEISOMN 4@ tal eudpated to

50. 13 5. 70 dfmed. #nhdude reaction product is purified by flash chromatography using as eluant a
5 (90:10) dichloromethane/ethyl acetate mixture.

Step D : (28)-2-[(3-{]. 3-Oxido-4-(phenylsulphonyl)-1, 2, S-oxadiazol-3-yl]-oxy}-

propionyl)-amino]-succinic acid (compound B 5).

A solution of the compound obtained in the above Step (4 g - 7.3 mmol) in 100 ml of
dichloromethane and 15 ml of TFA is stirred for 6 hours under argon. The solvents are
10 distilled off to dryness. The residue is triturated in ditsopropyl ether for 2 hours uatil

crystallisation occurs. Filter off with suction, dry.

Melting point : 130-131°C.

StepE:  (25)-2-[(3-{[5 -Oxido-4-(phenylsulphonyl)-1,2, 5-oxadiazol-3 -yl]-oxy}-
propionyl)-amino]-succinic acid - (28,348, 7aS)-1 -[(28)-2-{[(1S)-1-
15 (ethoxycarbonyl)-butyl]-amino} -propionyl[-octahydro-1H-indole-2-carboxylic
acid (1:1)

A solution of perindopril or (25,3a8,7a8)-1-[(28)-2- {[( 15)-1-(ethoxycarbonyl)-butyl]-
amino}-propionyl]-octahydro-1H—indole—2—carboxylic acid (368 g - 1 mmol) and of the
compound obtained in the above Step (429 g - 1 minol) in 50 ml of water and 50 ml of
20 acetonitrile is prepared. Filter through Whatman filter and lyophilise.

Elemental microanalysis :

%C %H %N %S
Calculated 5119 594 878 402
Found 5149 579 880 370




Found 49.68 5.30 7.74 4.17 10EXAMPLE 4 : _
(2S)-21(3-{15- Oi do-4-(plienyisulplionyl)-1,2, 5-oxadi azol - 3-yt koxyl -
propi tinyl)-am nokpentaitedinic acid ~28~-

2S, 3aS, 7a5)-11(2S)-2-{[(18)-1- _ _
Eet hoxycar boi | y1) - but yl Fani noi - propi onyl | - oct ahydr o- 1Hi ndol e- 2-
carboxylic acid (1:1) Step A: D-tert-butyl

TN AVBLIFD: @5, Pivera s FRARBAA0b
(1§§3<y}2 E)E opi onyl ) - (t%o@g&ﬂgﬂtezas??g?? ﬂ—(gﬁ)l ﬁﬁson I%?)ce)t![') t?%éh‘l a})}m t he

conpound B4 obt ai nedPf¥! oogalydrest Hnigele-2-qapbaxygic acig -mdomythyl-1,2,5-

- butyl hyd OCBJmQI‘ézQﬁa-i— Qb\el&ﬁi&%ﬁiégxﬁg 8 linmo, EDCI (1.62
gl-tgrtmolu)y DIéAr(l 32I - g nunol ) and ] ﬁlgpl 1 g- 8nunol) in

100 M of anhydrous DMF is stirred f_or _72 ho_urs at anbi ent
t enper at ur e. ¥he DMVF is renoved by distillation 20 and then the

dp | acetate.
resi due i SrdpakenMepyi-n250amiakolF-oWat 8 At k00p1 of ethy
The organi c phase |é} washed with 5% NaHOCB sol Gtion and then with

by
wat er, drise d a_ ed to_dryness. Purification )
flash chr on%glgl\é)?afﬁg%§gé &y A |( }@% g%’élf)ﬁé“% 04 ghotpsstic acid is cooled to 0-5°C

di chl or orrellctladrbﬂen iy ccamt@mhamtzorlﬁma@s e H%Blhn&@ oy E&Juqn tfi6cS%RE G ed
pr oduct

r col our| ess oil - 31
(2S)-2- 1(321’_%‘1 &T(} 3"(%?%%%%5@&%&9}1} heurp 150@3&&& watel arg-ajHibind p
r opi onyI Fama&dmpﬁl&bﬁﬁ&dhﬂi ©meGkih (mmmﬁtmﬂc@@aczﬁnﬁg' ution of the
conpo talned n Step. A (3 g - 5.5 mnol O m of
di chl EB mﬂ) ', SABDIRE(H oreanifiPhees TreAVashed with 188 nﬁlmf Wattrodried owed &¥a, SO .gamd
The sol veW@o@&qt@qiy%ggsl |l ed off in vacuo. The residue is triturated
in diisopropyl.  ether, filtered off with suction and then dried in
vacuo to yhefgidinis Pé%ﬁ@bbbe@%bﬁb@umwgraphy hengd dicliveineaihé & Qupst al s.

Meltin 7 C. Step C
(25!) - g p%m%_ﬂ&? ?@8 (phenyl sul phony1) -1, 2, 5- oxadi azol - 3-y11- ny} -

Step B : 4-Methyl-1,2, 5-oxadiazole J-oxide-3-carboxylic acid (compound B;)

15 14.2 g of KMnOy (90 mmol) are added in portions in the course of 1 hour 30 minutes, at a
temperature maintained at 20°C, to a solution of 7 g of the compound obtained in Step A in
400 ml of water. 100 m! of 1M NaOH are then added and filtration through 200 g of Celite
is carried out. The filtrate is then acidified with 100 ml of 1M HCI and concentrated to a
volume of 100 ml using a rotary evaporator. Following extraction 8 times with 100 ml of
20  dichloromethane each time, the organic fractions are dried over NaySO4 and then

evaporated to yield the expected compound.

Melting point : 92°C.

Step C > (28,3aS,7aS)-1-[(28)-2-{[(15)-1 -(Ethoxycarbonyl)-butyl]-amino}-pr opionyl]-
octahydro-1H-indole-2-carboxylic acid — 4-methyl-1,2, 5- oxadzaéoie—3~
25 carboxylic acid 5-oxide (1:1)

The compound is obtained according to the procedure described in Step E of Example 1,

starting from perindopril and the compound obtained in the above Step.



ropi onyl Fam nor pent anedi oi ¢ acid - (25,3a87aS)-1-1:(25)-2-(1(1 §)-1-
IiO(Et ho?/cycar bonsl) - but yl ram noi - pr opi onyl Poct ahydr o- 1Hi ndol e- 2-carb
oxylic acid (1:1) The compound is obtaiJged according to the procedure
described in Step E of Exanple 1, starting from perindopril gnd t(r)le
conmpound ohtai n q i.n the above Step. Elenental mcroanalysis: 15 %C H
ON 96 Cal cHiSi¥ B crognalss '3 63 3. 95 Found 51.21 5. 93

% C %H %N
Calculated 53.90 7.08 10.93
Found 54.10 7.07 11.28

5 EXAMPLE 3: (2R,3R)—2-Hydr0xy-3-{[5-0xid0-4-(phenylsulplmnyl)-l,Z,S-oxadiazol—
3-yl]-oxy}-succinic acid - (2S,3aS,7aS)—1-[(28)—2—{[(1S)—1—(ethoxy-
carboi}yl)—butyl]—amino}-propionyl]—octahydro—lH—indole-Z-
carboxylic acid (1:1)

Step A :  Di-tert-butyl (2R, 3R)-2-hydroxy-3-{[5-oxido-4-(phenylsulphonyl)-1,2, 5-

10 oxadiazol-3-yl]-oxy}-succinate

50% NaOH solution (1.2 g - 30 mmol) is added in the course of % hour to a solution of
3,4-bis(phenylsulphonyl)-1,2,5-0xadiazole 2-oxide (7 g - 19 mmol) and di-tert-butyl
tartrate (5 g — 19 mmol) in 100 ml of anhydrous THF. After stirring for 5 hours, the solvent
is evaporated off to dryness and the residue is taken up in water and ethyl acetate. The
15 organic fraction is dried with Na;SO, and evaporated to dryness and subsequently purified
by flash chromatography, using a (98:2) dichloromethane/ethanol mixture as eluant, to

yield the expected product in the form of a colourless oil.

Step B : (2R ,3R)-2-Hydroxy-3-{]. J-oxido-4-(phenylsulphonyl)-1,2, 5-oxadiazol-3-yl] -

oxy}-succinic acid (compound B3)

20 The compound obtained in the above Step is stirred for 4 hours in 50 ml of dichloro-
methane and 10 ml of TFA.
The solvents are removed in vacuo and the residue is crystallised in diisopropyl ether.

Melting point : 198-200°C.



8.69 3.68 EXAMPLE 5: _ _ _

(2E) - 3- (4- Met hy1- 5- oxi do- 1, 2, 5- oxadi azol-3-yl)-acrylic acid -
(28, 3aS, 7aS) - 11(25)-2-{f (15)-1-(ethox3kar bony1) - but y! | -am || 0) -
20pr opi onyl 1- oct ahydr o- 1H i ndole- 2-carboxylic acid (1:1) Step A :

' - [ - 3- - late A
t-Butyl - 3- hyl-2-oxida-1, 2, 5-gxadi azol - 3-y1) - any > A
tsglr ut i onypsrft%p?!'g‘r' ed( é Fory %@%8%%%@“‘5%? %ﬁ’?fé’@’lﬁzﬁ@@ﬂﬁb]:& ofxafiaamtpl-e] 2
3.9 g - 30 nunol ) oawhdudcetit aitht Y35, 3aS, 7aS)-1-[(28)-2-{[(1S)-1-(ethoxycarbonyl)-butvl]-
'Eri phgnyl phosphi nonet h}/l i denecar boxyl at _ed( 13. { - _55 r’r%'rofs) M i@j(g
m of anhydrous THE'{'& BIPIVEE X G IO Gundee-2amhantic addhfiebat ure. 25
The solvent is renpved in VCI CUO and then the residue is purified by
flash chr to raphy. u i ng _di chl oronet hane as el uant to vyi el d 'Fhe
expect ed Bﬂ%cfﬁg’&m i ﬁ 1B Iﬁ’gtafl’(‘}?l RPrdipgia &e prapsdut descNbéd inrfyerpBioftExample 1,
(7§E)74:C%:5 ( 48&2?1?%;/%05%%0})%@ ggr-ﬂla,n% ,thSe-nglga}uglz%ia-né?d;}ﬁ)ﬂleaa@ P‘{F] %tﬁp'aci d (conpound
B2) A sol l&&@@%—‘iﬂ%@’l@zﬁé&iound obtained in the above Step (6.2 g - 27
mol) in 100 m of di%r&or@g%tha%e]van\% Om of TEAis stirred for 8

[ ted off in
hours at ambient tenperature. The solvents are then evapora
vacua and @¥elstedi due’G & coyt al Fissed 432 di et hyl ether and

. . . . ol d the
5subseque filtere f th tio nd dried to yie _
expect gd g%(t)l%uct int 'e&{‘ orj}rl%:oof aZ?t e ‘&rist als. Melting port: 160C.

Step C. (2E)-3-(4-Methyl-5-oxido-1,2,5-oxadiazol -3-yl)-0oylic acid -
7 L Tn : : ]
1725275 ( APSHELE 1 GS) 2Rt ghaalmipoph o omcol by 11+
propionyl)-amino}-pentanedioic acid - (25,3a8,7a8)-1-[(25)-2-{[(15)-1-

(ethoxycarbonyl)—butyl}-amino}~propi0nyl]—octahydro-lH—indole-Z—
carboxylic acid (1:1)

Step A :  Di-tert-butyl (25)-2-/ (3-{[5-oxido-4-(phenylsulphonyl)-1,2, S-oxadiazol-3-yl]-
15 oxy}-propionyl)-amino]-pentanedioate

A solution prepared from the compound B4 obtained in Step B of Example 1 (2.5 g —
8 mmol), di-tert-butyl hydrochloride L-glutamate (2.36 g — 8 mmol), EDCI (1.62 g -
8 mmol), DIEA (1.32 ml - 8 mmol) and HOBT (1.1 g— 8 mmol) in 100 m! of anhydrous
DMF is stirred for 72 hours at ambient temperature. The DMF is removed by distillation
20 and then the residue is taken up in 100 ml of water and 100 ml of ethyl acetate. The
organic phase is washed with 5% NaHCO; solution and then with water, dried over
NaySO4 and evaporated to dryness. Purification by flash chromatography is carried out

using a (90:10) dichloromethane/ethyl acetate mixture as eluant to yield the expected

product in the form of a colourless oil.



[ [ [ ; | [ i ned according
10i ndol e- 2- carboxylic acid (1:1) The conpound is obtai ne
to the procedure described in Step E of Exanple 1, starting from
perindopril and the conpound obtained iqy.the above Step. El enenta
m croanal ysis : %C %1 %\ 15Cal cul at ed55. 75 7.1110. 40 Found55. 90

Z g?éolig Eﬁé&gLE(%ﬁmgéﬁyV§ﬂPﬁﬁdh@WW@?Hkméwdkédﬁamodﬁﬂﬁgggkmqyipropio
h 1 eritar 5 oL i

?{L{Sf”hnﬁgfhoignggﬁﬁgﬁ’@ %%@g ha%%%a‘%%i%ofdﬁyﬁééétahydro 1H

20i udol e- 2-carboxylic acid (1:1) Step A : adi avol

N-l{ (2:a)1/§ Bp}g@plst%ﬁg 04&0@339/ hc?ﬂ %gﬁ%ﬁogg%rl%éﬁg %t B “éi éag boﬁrsn]ina’@}/)Ams $PQtmlopt

of the conmséiindoBahatst mdrﬂédml nf "SF&ps Briredd Emrmiug &nd@?arlémg The%ofVem )are

d .4 rnno
ngl ?:)CCN& ?_ﬁ%%ﬁé&/ o 5159 ! 99 lﬁ ﬁ%;rcSue ISn‘[ﬂ%g%Q )ill Qr;}soéﬁpps} 6L %ltqqq;t offgvitht auptn@d
for 20 houmrsd ‘élen dritd E%czb&ﬁp&[&ﬁﬂlbl EfpectbN B 0@\1&3119 hRhexy c!)fl{ii;lﬁ < cﬁﬂ{aﬁed IS

renoved b tratlo he TIIFis renoved by di st ti'on
vacua - % ed E?Tg}hduct is taken up in 80 m of ethyl

acetate, filtered agaln and evaporated to dryness. The activated

ined is used in Step B without being purified.
ester so OM (28)-2-[(3-{[5-Oxido- 4p@henylsulphonyl) 1,2,5-oxadiazol-3-yl]-oxy}-

propionyl)-amino]-pentanedioic acid - (28, 3as, 7aS)-1-[(28)-2-{[(18)-1-
10 (ethoxycarbonyl)-butyl]-amino }-propionyl]-octahydro-1H-indole-2 -carboxylic
acid (1:1)

The compound is obtained according to the procedure described in Step E of Example 1,

starting from perindopril and the compound obtained in the above Step.

Elemental microanalysis -

15 % C % H %N %S
Calculated 51.78 6.08 8.63 3.95
Found 51.21 593 8.69 3.68

EXAMPLES : (2E)—3-(4—Methyl—5-oxido—1,2,5-0xadiazol—3—yl)—acrylic acid -
(2S,33S,7a§)—1-[(25')—2—{[(1S)~1—(ethoxycarhonyl)-butyl]—amino}—
20 propionyl]~0ctahydro-1H-ind01e—2~carb0xylic acid (1:1)

Step A : tert-Butyl (2E)-3-(4-methyl-5-oxido-1,2, S-oxadiazol-3-yl)-acrylate

A solution prepared from the compound obtained in Step A of Example 2 (3.9 g —
30 mmol) and tert-butyl triphenylphosphinome‘chylidenecarboxylate (13.1 g - 35 mmol) in
100 ml of anhydrous THF is stirred for 1 hour at ambient temperature.

25  The solvent is removed in vacuo and then the residue is purified by flash chromatography

using dichloromethane as eluant to yield the expected product in the form of white crystals,

Melting point : 72-74°C.



Step B: _ _
2-[ (p3-{115- Oxi do- 4- (phenyl sul phony1) -. 12, 5- oxadi azol - 3-yl r oxy} - propi o
nyl )- am nor et haneszt| phonic acid (comf@ound & ) 5A solution of the
activated ester obtained in the above Step (2.56 g - 5.4 nunol),

5inmol) in 80 n
f)? n\r/]v:atc e§0|§ 2 HE? SHET %%’Pgljgch‘fd Z‘gggﬁélfﬁoz3‘ﬂ’gracﬂlélcl€’64r(§0”médEdl vents

are renoved by disti I I ation in vacuo. The residues are taken up in
100 m of vvater and 100 nil of ethyl acetate. Follow ng extraction
and decant’t FRjutianhef thegenpemdivhteed sn dleutbede Brpas.eql urm lmflolm/\@@ RPYK8

he
cation 10 gg&x&h Lesiqn h vent.. or at ed in vacua. T
resi due |sd pu“é&HQﬁ%{ oa'r?datnO ;Bn\%rs@léb‘ Bh Sgé?rg Hlisﬁﬁém ‘Ct%’éﬂetﬁ%‘}e The

el uted w t¢lvents asﬁlesfe@am) atedb €1 weed ol th fekidnd EArYEtXiMA & didihf AL §nd
fracti

5. 113- ns SI% ql%}{@f E teret? § ﬁ &ﬂn afﬁd éugi tBry}f(l:ci ’ghﬁfé}pec@dwroduct in the form of

f oxy} - promlmayﬂy);mlsam noket hanesul phonic acid -

283a3, 7a 1125 f(1S)-1- _
(15(e?hal y?%#é%) ﬂ)éq t pam no} - pr opi onyl | - oct ahydro- | Hi ndol e- 2- carb
oxylic acid (1:1) The corrpound i s obtained according to the procedure

described in Step E of , starting from perindopril and the

compound 882& ned? - %@"eﬁ’ggﬁé\lg@véﬁ 5-@ladiveritial)-mirgtioarial-yas, 25, 725 20-
% % YN 915 [(25)-2-{[(1S)-1-(ethoxycarbonyl)- -butyl]-amino}-propionyl]-octahydyo-1H-
10 indole-2-carboxylic acid (1:1)

The compound is obtained according to the procedure described in Step E of Example 1,
starting from perindopril and the compound obtained in the above Step.
Elemental microanalysis :
%C %H %N
15 Calculated 55.75 711 10.40
Found 5590 7.06 1025

EXAMPLE 6 : 2-[(3~{[5~0xid0—4-(phenylsulphonyl)—l,2,5-0xadiazol-3-yl]-oxy}-
propionyl)-amino]-ethanesulphonic acid - (25,3a8,7a8)-1-[(25)-2-
{[(lS)-l~(ethoxycarbonyl)—butyl}-amino}-propionyl]-octahydro~1H—

20 indole-2-carboxylic acid (1:1)

Step A : N-{2-[(3-{[5-Oxido- ~4-(phenylsulphonyl)-1,2, 5-oxadiazol-3-yl] - -oxy}-propionyl)-
oxy]}- 5-norbornene-2,3-dicarboximide

A solution of the compound B4 obtained in Step B of Example 1 (2.5 g - 5.4 mmol),
N-hydroxy-5-norbornene-2,3-dicarboximide (1.03 g ~ 5.4 mmol) and DCC (1.17 g -
25 5.4 mmol) in 100 ml of anhydrous THF is stirred for 20 hours at ambient temperature. The

dicyclohexylurea formed is removed by filtration and the THF is removed by distillation in

vaciio.



Cal cul ated 48.66 600 8.87 8.12 Found 48.32 6.32 8.66 8.08 - 34 -

MPLE 7: _ _
F§Q,3a8,7a5)-14(25)-2-{[(1,5)-1-(Ethoxygarbonyl)-butylEan1no|proplony

Iboctahydro 1H-i ndol e- 2-carboxylic acid - {K3-1[5-oxido-, 1-

1Foxy} - propiol |l yl)- an1no]
(phenyl sul 1 5- oxadi azol - 3-
met hyl } - phgltsix %‘f‘ﬁ)eéj ry 'iCHIS(t}keﬁ})upggtSQﬁn of: ethyl acetate, filtered again and evaporated to

(113- 0- Oxi dioyrss mheavtilvaidd BRERY Jbgfaﬂiegﬁ 119%@1% 53%3% wimdle Ii)emg puxp fP honyl)-
am no_ rnet hyl }-phosphoni ¢ aci d compou
Step B : 2-[(3-{[5-Oxido-4- (phenylsulphonyl)-1,2, 5-oxadiazol-3-yl] -0xy}-propionyl)-

aminof-ethanesulphonic acid (compound B, )

5 A solution of the activated ester obtained in the above Step (2.56 g - 5.4 mmol), taurine
(0.81 g - 6.5 mmol), and NaHCO; (0.54 g - 6.5 mmol) in 80 m! of water is stirred at
ambient temperature for 48 hours. The solvents are removed by distillation iz vacuo. The
residues are taken up in 100 m! of water and 100 ml of ethyl acetate. Following extraction
and decanting, the aqueous phase is eluted on a column of DOWEX 50WX8 cation

10 exchange resin. The solvent is evaporated off in vacuo. The residue is purified on an
inverse phase preparative HPLC column eluted with a (650:350:1) water-acetonitrile-TFA

mixture. The pure fractions are lyophilised.

Step C:  2-[(3-{. 3-Oxido-4-(phenylsulphonyl)-1,2, 5-oxadiazol- -3-yl]-oxy}-propionyl)-
amino|-ethanesulphonic acid - (25, 3as8, 7aS)-1-{(28)-2-{[(185)-1-
15 (ethoxycarbonyl)-butyl]-amino} -propionyl]-octahydro-1H-indole-2-carboxylic
acid (1:1)

The compound is obtained according to the procedure described in Step E of Example 1,
starting from perindopril and the compound obtained in the above Step.
Elemental microanalysis :
20 %C %H %N %S
Calculated 48.66 6.00 887 812
Found 4832 632 866 808




A solution prepared fromthe conpound obtained in Step A of Exanple 6
(2.14 g - 4.5 mmol ), am nonet hyl phosphonic acid (0.7 g - 6 mmol) and
NaHCO3 (1 g - 12 nunol) in 50 m of didkane and 50 M of water is

stirred for 72 hours at anbient tenperature. 10 The solvents are then

evapor at e LY is taken up in 100 m of
wat er andOIEﬁMVH;ﬁE é?‘ﬁ§$S Z%Bgt a{zgs) gwg# FEERP I eArben iyt tyllppise}-
decanting, the aqueoqno]nbagl&obtﬁhpdﬁoqf}[_ﬂmgm aal%gkﬂmcgf qs%g%
cation exchange resi QP ?“h’ SI due obtained foll ow ng eva tion o

the water is crystall 98 EY 6r?r%?’faldé“lﬂlf‘?"wé&iéhpoﬂlﬁonm%axnmwt| on

and then dried in yOMhylppnb@Jhdn;cQ@,dqxggct ed product. 15Melting
point : 171-172C. Step B:
(2S, 3aS, 7a9) -1-17295) - 2- 1/ (13) - 1- (Et hoxycar bonyl ) - but yl Pami no} - pr opi on

yl'l oct ghydyigy A H i g 2y -V rTaNavl) ]
(173-0- oxi do- 4- (p{gg}k(r)fvlssztZ I lphjca)'?z){J Alﬁp ;%9}2151 échx%{‘ (el Ox)j}qlowonyl)

- oxyl - propi ony11- aa’i’ﬁWO’f‘??féYWﬁ(}wpbdﬂaspmbmompawwt&ﬁ1 1) 20 The conpound
i s obtained according to the procedure described in Step E of Exanple
1, starting fromperindopril and the conpound obtained in the above
Step. El erferpltionprpesdaysite cod@ M UM% lﬁa&epllpatoedﬁ%m% 6 (2.14 g -
5.989. 034.4 F 3 59. 07

(2S, 3as, 7as]"’)31 ni& %@g‘%@m{/ Pl?sfg‘il 1 ?LC‘? @i%x?&i’ﬁﬂ) a?%l‘i*)H%@wlgj L2gmpyioh) in
ol pr opi on;ﬁ@-mictf dfweitem-nﬂiﬁb-mmﬂ@dafér Z-sGAEDRXYD | h@m@ﬁﬂ Eﬁiﬂbleﬂ% ten e&a@lﬁeo'

oxi do- g (AhLeny! s[u lph@ {1‘2 1, 2, 5- oxadi azol - 3-yl | - oxyl - pr&) 1onyl) -

i m noFdi acelic act a (11y a@"’é{e&? {o. drypess misk Yap residue’is taken up in 100 ml of

2, 2V( 3- 115vaetiatdd 100 G poRsmi sedtRbH QY e 1o e o) the agdequ
pr opl(onyl )Sg%m%ﬁr di gg ta%é}e Atagol fjﬁt}/sl%)(;rn&(f)(g 1?1 g%%?nggﬁhﬁﬁéb{h %Yﬁ  phase

Step B of ' (% ‘Smg of DOWEXGI0IV X eation lsythphgd wiinothaesitiad ebtained
(2.748 - Z‘fdlldmﬁ% Ivapbi@BTn bR B Ghts }% hé
in 100 ml of anhydrous DVF is Sti 1r r Séd %SE)D%IIIG %?Sgﬁﬁfém%’o"?‘uc??“
hour s. and then dfied in vacuo to yield the expected product

15 Melting point : 171-172°C.

Step B:  (25,3a8,7aS)-1-[(28)-2-{[(15)-1 -(Ethoxycarbonyl)-butyl] -amino} -propionyl]-
octahydro-1H-indole-2-carboxylic acid — {[(3-{[5-oxido-4-(phenylsulphonyl)-
1,2,5-oxadiazol-3-yl] -oxy}-propionyl)-amino] ~methyl}-phosphonic acid (1:1)

20 The compound is obtained according to the procedure described in Step E of Example 1,
starting from perindopril and the compound obtained in the above Step.
Elemental microanalysis :
%C  %H %N %S
Calculated 48.00 598 903 413
25  Found 47.38 605 907 397




. oL . . . . Ken
10 The DVF is renoved by distillation in vacuo. The residue is ta

up in 100 m of water and 100 m of ethyl acetate. The organic phase |
i's washed with aqueous 5% Nal | CO3 sol utisen, dried over Na7SO4 and
evaporated to dryness. The residue is purified by flash

cl uant a (95:5) diehloronethane-ethyl acetate
icore Lo VTR BB htE Mt masmomss o porsass
il. St B: -opionyl]- -2-carboxylic acid — 2.2'-[(3-{[5-
2 b [1(53 1105 Oxi do- A heny %%“Thgﬁé%%%‘f“i‘?lﬁéf&%“&?%%%‘f“.‘s- GG oro
pi onyl ) - at ni nol - di acé@ﬂ%“‘eﬁéh@ﬂ@@b@@ﬂhﬂ,myxa@hml—m{yumypprdﬂnﬁlyﬁ f
conpound obtained in Mﬁﬁoﬁ‘@i‘#egi’&%tcﬁp(slgﬁoo mg - 1.5 nunol) in 50 0
i's i

di chl oronet hane and 5 nml of rred for 6 hours at ambient
tenperature. The solvents are then evaporated off in vacua The

i duesi tallj hp_dii-sopropyl cether, 20 filtered off vvi'gh_
ucti on andthen dr PO ARdbH A BIRR Bl e b Fhdmsliost e
product in the fopmpadnyikintien]ediyetad s. Melting point @ 154C
(deconposition). Step C(25, 3aS, 7aS)-| _ ol 1
-1(2S)-2-{[( 1S)._- 1- (et hoxycar bonyl ) - bul y1Pam no} - pr opi ony
oct ahydr o- Alsohitionof fhle?oﬁp&ﬂ{dbmwleu@n 8b%® of Example 1 (3.5 g - 11 mmol), tert-buty]
2,2T-173-015- oxi do- 4- eny| - . . .
2557t | phon{ijiodiacstaie Gx%cﬁ é¥b}m13’—1)yﬂ%<§/§l-5_p$ o.é)l ?W}O(j)))an;rﬁzol/)ﬁir(aﬂg:em 1@mol)

i 1: 1) ; At -

S Cul g a0 Al B A sl Mg o
(2S, 3aS) 7a Q@Wl@)@]zm{e[i(bl’@zlﬂaﬁf; ivacype dhb (awidi} ibtakerl yyain 100 lnpr a8y
|'i - oct ahydga- {1 dohinn Q@82 OV, id - . . o
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: 3-{11 =4 S ;
onyl) - Loy s Tt ERES SHR 0% ) oS fypoetnic mixtue t bt e

expected product in the form of a colourless oil.

15 StepB: 2,2-[(3-{[5 -Oxido-4-(phenylsulphonyl)-1,2, S-oxadiazol-3-yl]-oxy}-propionyl)-

aminof-diacetic acid (compound Bg)

A solution of the compound obtained in the above Step (800 mg - 1.5 mmol) in 50 ml of
dichloromethane and 5 ml of TFA is stirred for 6 hours at ambient temperature. The
solvents are then evaporated off in vacuo. The residue is crystallised in diisopropyl ether,
20  filtered off with suction, and then dried under a pump vacuum to yield the expected

product in the form of white crystals.

Melting point : 154°C (decomposition).

Step C:  (25,3aS,7aS)-1-[(28)-2-{[(1S)-1 -(ethoxycarbonyl)-butyl]-amino}-propionyl]-
octahydro-1H-indole-2-carboxylic acid — 2,2"[(3-{[5-oxido-4-(phenyl-
25 sulphonyl)-1,2,5-oxadiazol-3-yl] -oxy}-propionyl)-imino]-diacetic acid (1:1)

The compound is obtained according to the procedure described in Step E of Example 1,

starting from perindopril and the compound obtained in the above Step.



[ [ [ i bed in Step
The conpound is obtained according to the procedure descri be _
A of Exrrgrrpl e 7, with the replacenent of am nonethyl phospho_nl c acid
wi th am noet hyl phosphonic acid. MeltingpeM : 162C. Step B: .
(25, 3aS, 7aS) - 11(2S)-2-11118) - 1- (Et hoxyccl rbony1) - but yl kenni no} - pr Opi o

t Hi |.e- 2- carbaxylie acid - _
2y|1r7)31{5(ic .?ig;?(%g{rgl} lc_’- eyt - szt phonyl) -1, 2, 5- oxadi azol - 3-y1 _
- 0. Xy}-propionyl) - am #o€ et IglH - posphomige acid (1:1) The conpound is

[ ' [ [ f Exanple 1,
obt ai ned rding to p edyre described in Step E o
starting ?ér;%%%”hgﬁc?i ndof){‘?g?3 a;né)dft hg]éorrpi’)%d obtained in the above

Step. 20 Hem@ntal m eromnal gsisgzo %594 YN %S Cal cul ated 48. 66
6.13 8.87 4.06 Found

5 EXAMPLE9: (2S,3aS,7aS)—1-[(ZS)-2-{[(1.3‘)—1-(Ethoxycarbonyl)—butyl]-amino}-
propionyl]-octahydro-lH-indole-2~carb0xylic acid — {2-[(3-{[5-oxido~
4-(phenylsulph0nyl)—1,2,5-0xadiazol—3—yl]—oxy}—propionyl)—amino]—
ethyl}-phosphonic acid (1:1)

Step 4. {[(3-{]5-Oxido-4- (phenylsulphonyl)-1,2, 5-oxadiazol-3-yl] ~oxy}-propionyl)-
10 amino]-ethyl}-phosphonic acid (compound B 7)

The compound is obtained according to the procedure described in Step A of Example 7,
with the replacement of aminomethylphosphonic acid with aminoethylphosphonic acid.

Melting point : 162°C.

Step B:  (28,3a8,7aS)-1-[(25)-2-{[(] S)-1~(Ethoxycarbonyl)-butyl]-amino }-propionyl]-
15 octahydro-1H-indole-2-carboxylic acid — {2-1(3 ;{ [3-oxido-4-(phenyl-
sulphonyl)-1,2,5-oxadiazol-3-yl]-oxy} ~propionyl)-amino]-ethyl}-phosphonic
acid (1:1)

The compound is obtained according to the procedure described in Step E of Example 1,
starting from perindopril and the compound obtained in the above Step.
20 Elemental microanalysis :
»wC %H %N %S
Calculated 48.66 6.13 8.87  4.06
Found 48.81 6.06 890  4.42




.81 6.06 8.90 4.42 - 37 - EXAMPLE 10: _ _
?gS,SaS,7aS)-1-[(28)-2-{[(18)-1-(Ethoxyparbonyl)-buty!LanalnolprOplon
yt 1-oct ahydro- 1H i udole- 2- carboxylic acyrd - (2-1[5-oxido-4- -
(phenyl sul phony1) -1, 2, 5- oxadi azol - 3- y1Foxyl - et hyl ) - phospl i oni ¢ aci

1) 5 St - Di et hyl .

E % 02 oxXi do%@&tb%ﬁ&?ﬂ-ﬂ(&)&{&i&bﬂ@mOxﬁayﬁmgwl-hmgnod}- .
phosphonat e 50% NaOH S@hifhibyl)-hlaih 51 ph dadle%-caro Bt | 235Gl
the course o our to a _ o
3, 4- bi s(3henyl sul phony {phenyBulphomeil 2500@d2izobd-§lg-okyt-&h @)-ph thlc acid
i r nnol ) and di net hyl %P? droxyet hyl phosphonate (4.5 g - 31 [mmp!) in
100 M of THF. After stirring 10 for 1 hour, the solvent is renpved
in vaczto and the residue is taken up in water (100 m) and ethyl

acet at e ( 16624 ) | BriWéﬂlblr@a(ﬁf—exz’qémasfwnylwma@a-Jm/ﬁbxdaazﬁ@ymgy}tgwp

i due i i fi flas
evaporated to dryngss, %g residue is purified by _
chrgnatography us?nd%am %/5) di chl oro- net hane/ et hanol m xture as

eluant to yield the expected product in the formof a colourless oil.

é?( gt 51[05_ RVEIVARH sAstign &umptio iyl e--132 8l bisandided of i3-cyiliowy Vs Bitvh k-

solution of 3,4-bis(phenylsulphonyl)-1,2,5-0xadiazole 2-oxide (7.5 g — 20.7 mmol ) and
dimethyl 2-hydroxyethylphosphonate (4.5 g — 31 mmol) in 100 ml of THF. After stirring
10 for 1 hour, the solvent is removed in vacuo and the residue is taken up in water (100 ml)
and ethyl acetate (100 ml). The organic phases is dried over Na,SOy and then evaporated to
dryness. The residue is purified by flash clﬁomatography using a (95/5) dichloro-
methane/ethanol mixture as eluant to yield the expected product in the form of a colourless

oil.

15 StepB: (2-{[5 -Oxido-4-(phenylsulphonyl)-1, 2, 5-oxadiazol-3 yiJ-oxy}-ethyl)-
Pphosphonic acid (compound B;,)

2.9 ml of trimethylsilyl bromide (4 eq.) are added to a solution of the compound obtained
in the above Step (1.8 g — 4 mmol) in 50 ml of dioxane, and then the reaction mixture is
heated for 4 hours at 60°C,

20 The solvents are evaporated off to dryness. The residue is purified on a Biogel column
eluted with a (1/1) water/acetonitrile mixture. The fractions containing the pure product are

lyophilised.

Step C:  (28,3a8,7aS)-1-[(2S )-2-{[(1S)-1-(Ethoxycarbonyl)-butyl] -amino}-propionyl]-
octahydro-1H-indole-2-carboxylic acid — (2-{[5-oxido-4-(phenylsulphonyl)-
25 T ,2,5-oxadiazol-3-yl] -oxy}-ethyl)-phosphonic acid (1:1)

The compound is obtained according to the procedure described in Step E of Example 1,

starting from perindopril and the compound obtained in the above Step.



. . . . .  de
hosphonic acid (C0771/90Und B'1 0) 2.9 m of trinethylsilyl brom

(p4 eg.) are added to a solution of the conpound obtained in the above

Step (1.8 g -4 mina]) in 50 mM of diox¥ne, and then the reaction

m xture is heated for 4 hours at 60C. 20 The sol vents are evaporated

he.Lesidue is unified on a Biogel colum eluted with
gleﬁ 2) d\r/v)a/tmgﬁ 1l WG b ERE m xture. The fractions containing the pure
product are |yophilis®&d Stepl %N %S ] )
: -1- - 2- -1- h carbonyl)-bittyl ram no)-prop
C (2S, 3aS,67a§CS_latéLd [ ( 28)8.4{255& z%(r{f;S) 1- (Et hox yl) y

i onyl i - ’ dr oZ-Pehi e-2-carboxylic acid -

(2- 6115- oxioatod 4- (phenyd sul phonyly9s 467 _ _ _
251, 2, 5- oxadi azol- 3-y1l1l- oxyl -et hyl, - phosphonic acid (1:1) - 38 -
El emental mcroanalysis : % %1 %N %5 Cal cul at ed48. 46 6. 037. 804. 46

(55 San1 Tao LIl B e PRBS) bt Listhoyesrhgpypdmpsmiioy, -
pr obi onyi 1- oct ahydr 04[Hlmd@lllBé}-Qct@’asr(boelgI-indoheZ-dnr_boﬁﬁ:ﬁé&c{f&l mOSI;Oe_(pG_A _
ili - -f - bl uran- 3- uccln X ) :
Vono. (62 nooky- hexany gt SR BHER RS IGEE P e it bibound BR)

A sol ution of isosorbide nononitrate (5.73 g DMig rrrmllzj0 rSnUCCi ni c
' - in
cet oni t1 184S A A R 67 26 b3 1 succinate (compoun B,

A solution of isosorbide mononitrate (5.73 g — 30 mmol), succinic anhydride (3.0 g —
10 30 mmol) and 100 mg of DMAP in 100 ml acetonitrile is heated at reflux for 20 hours.

The solvent is then removed by evaporation. The product is purified by flash

chromatography using a (98/2) dichloromethane/ethanol mixture as eluant,

The product obtained is re-crystallised from diisopropyl ether to yield the expected product

in the form of a white solid.

15 Melting point : 65°C.

Step B :  (25,3a8,7aS)-1-[(2S)-2-{[(1S)-1 -(Ethoxycarbonyl)-butyl] -amino}-propionyl]-
octahydro-1H-indole-2-carboxylic acid —mono-(6-nitrooxy-hexahydro-
Juro[3,2-b]furan-3-yl) succinate (1:1)

The compound is obtained according to the procedure described in Step E of Example 1,
20 starting from perindopril and the compound obtained in the above Step.
Elemental microanalysis -
»C %H %N
Calculated 5280 688 637
Found 5266 687 6.65




The solvent is then renoved by evaporation. The product is purified
by flash chromatography using a (98/2) dichloronethane/ethanol

m xture as eluant. The product obtained%-s re-crystallised from

di i sopropyl ether to yield the expected product in the formof a

i | i .nt_: 65C. Step B: N

\(Nglzst ga?7;@%@2g-(grﬁéai’iﬂ%)ér[ﬁ%%;kﬂfl%ﬁmhwarbkm—huyumpo}e nyl
hydr o- 1H-i ndol e- 2 peasib@ibdtenyaibd Aindole-2- ic acid — N-(3-{[5-
l-(r)n(;?lg- %IGr ﬁi t rol)lny- hexaﬁﬁ?ﬁlgﬁh (glﬁl—)bfyflint ?aen- a‘-ry?lsyélﬁgglfinatNe('(_i[: 1)

The conpound is obt ai n@didgck@heryisplplpnyhé,2gr oodtucls-giseyl-hegidng)St ep

E of Exanple 1, 20 staljJ.NQ akfaqpperi ndopril and the conpound
obt ai nedn})n t he above ét)’gp. aE{ 3m2t al mcroanalysis : % %1 9N

Cal cul ated 52.80 6.88 6.37 Found 52.66 6.87 6.65
5 Stepd:  tert-Butyl N-(3-f, [5-oxido-4-(phenysulphonyl-1,2, J-oxadiazol-3-yl]-oxy}-
propionyl)-glycinate

A solution of the compound obtained in Step B of Example 1 (1.5 g - 4 mmol), tert-butyl
glycinate (0.6 g - 4 mmol), EDCI (0.81 g - 4 mmol) and HOBT (0.57 g — 4 mmol) in
100 ml of anhydrous DMF is stirred for 24 hours at ambient temperature under argon. The
10 DMF is then removed by distillation and the residue is taken up m 100 ml of water and
100 ml of ethyl acetate. The organic phase is washed with 5% NaHCOj; solution in water,
dried over Na;SOy and then evaporated to dryness. Purification by flash chromatography is
carried out using a (95/5) dichloromethane/ethyl acetate mixture as eluant to yield the

expected product in the form of a colourless oil.

15 Step B : N-(3-{[5-Oxido-4-(phenylsulphonyl-1,2,5 -oxadiazol-3-yl]-oxy}-propionyl)-
glycine acid (compound By3)

A solution of the compound obtained in the above Step (1.7 g - 4 mmol) in 100 ml of
dichloromethane and 10 ml of TFA is stitred for 6 hours at ambient temperature.
The solvents are then removed in vacuo and the residue is triturated in diethyl ether for

20 2 hours until crystallisation occurs. Filter off with suction, dry under a pump vacuum.

Melting point : 177°C.

Step C : (28,3a8,7aS)-1-[(2S)-2-{[(18)-1 -(Ethoxycarbonyl)-butyl]-amino}-propionyl]-
octahydro-1H-indole-2-carboxylic acid — N-(3-{/ S-oxido-4-(phenylsulphonyl-
1,2,5-oxadiazol-3-yl]-oxy}-propionyl)-glycine acid (1:1)

25 The compound is obtained according to the procedure described in Step E of Example 1,

starting from perindopril and the compound obtained in the above Step.



- 39 - EXAMPLE 12 :

(2S, 3aS,7aS)-1-[(2S) - 2-{K1S) - 1- (Et hoxycar bony1l) - but yl Fat ui no} -
pr opi onyl koct ahydr e- 1H4ndol e- 2- car boxy#d¢ acid -

oxi do- 4- ( phenyi sul phonyl- 1, 2, 5- oxadi azol - 3-yl koxyl - propi ony1) -

gl yci ne acj 5 ) A - But yl .

N (3-175- o%%@a@(%géﬁ@gﬁ?r%‘b{ﬁg'ii”‘i%zfy‘g’h&%la‘iﬂa%ry‘)sl symypgiazol-3-ylj-oxy}-
pr opi ony1) - gl yci nat e mlﬁmiayﬂ)l—mm]‘-sdchmlcczaﬁﬂ)m{ag 39@"7%)@{%2;(5)”2 ﬁ&ﬂ? B of
Exanple 1(1.5 g - 4 tru ﬁ%3 ter - but yl egC|natc 4 ﬁ)
EDO- (0.81 g - 4 nunol§™8 A OID) (ottg-aginoprgpieay orsﬁahm@) Hi-indole-2-
anhydrous OWis stirratrbailiedcileuis at anbi ent tenperature under
argon. The 10 Mff is then renoved by distillation and the residue is
taken up in 100 m of water and 100 m of ethyl acetate. The organic

phase iss viaghed wistoa96-Mabd L0850 Wt |Jgn5 bx%dY}%Bﬁﬁ;léd“ d over 2S84

and then evapor at ed to, dryness. Pur| i cation {BREI6Ht aphy
is carried out §‘1"’ﬁ{§’1‘5 dBg515) di chl or onet hane/ et hyl acetate nixture
as eluant to yield the expected product in the fonn of a colourless
oil. 15 Step B:

N- ( 3- 015- Glicgspted shmngislus pltaingd &cil:oxﬂu@-t@ﬂﬁ@h&édﬂre aes\éhbe&ﬁﬂe?g apingny 1

- ¢l f . th d ob d i
e aove 25t ap s T B HGeriCHneh R Rytiot - Brervenpbrenat dme a0

m of TFAhwébsﬂnmmedemDSmﬁAhours at anbi ent tenperature. The solvents
are thgn nempved .in nd the residue is triturated in diethyl

et her ? Wiy égﬁﬁ?ﬁﬁacrystallisation occurs. Filter off with
suction, dry under a punp vacuum Melffincant : 177C. Step C

28, 3n8, 7 1S) - 1- (Et hoxycar bony1l) - but yl kam no ropi on
§/I | oct ahy?ﬁgi« i 421’3%1? éf"zi/%aﬁ’\%ﬁ%zfrl((}?/@%@%l/}dwnyl) 1 y 5)~0Md7032/07- 3-yl]- Oly};L PP

N (3 ([5- or | do- 4-hoheylisal) BRAM duif By aA70! -3 v! r opgl-pr opi onyl
)-glycine acid (1:1)

(2S)-2-[ (4-1[ 5- Oi do- 4- (phenyl sal phony1) - 1, 2, 5- oxadi azol - 3-yThoxy} -
but anoy1) TagEAREeE WahihAnd idSHifnea dobsTaiR B heRlocdikd dRbidash §45 ¢ lna b

of Example 1, starting from the compound obtained in the above Step.

15 Step C:  (25)-2-[(4-¢ [3-Oxido-4-(phenylsulphonyl)-1,2, S-oxadiazol-3-yl]-oxy}-
butanoyl)-amino]-succinic acid - (28,3as, 7a8)-1-[(2S)-2-{[(1S)-1-

(ethoxycarbonyl)-butyl]-amino}-prop ionylf-octahydro-1H-indole-2-carboxylic
acid (1:1) |

The compound is obtained according to the procedure described in Step E of Example 1
20  starting from perindopril and the compound obtained in the above Step.

Elemental microanalysis :

% C % H %N %S
Calculated 3178 6.08 8.63 3.95
Found 52.52 6.05 882 3.47



(et hoxycar bonyl) - butyl1l-am no) - propi onyl | -octal | ydro-111-i ndol e- 2-
carboxylic acid (1:1) 5Step A : _ _
4- 115->C/)<i do- 4- (pheny7sul phonyl) -1, 2, 5-oxadi azol - 3-y1) - oxyl -bu 170i C
acid (conpound Bic) The expected conpound is obtained according to
t he pI‘OCEdLE { ed in Steps A and B of Exanple 1, vvlththe' .
repl acene ntwh t{ﬁ'oél%y‘ﬁﬁ@k?ﬁﬁ‘dphw_é)twsﬁmmﬂmmlﬁ-)bhbw}-aéenc acid
hydr oxybut anoate in St ep(zg\,gagggg)ei,w _'_§W)[it_(fﬂg)]i3ga-ré§n1$_& ‘%ﬂ‘ mino)-
B: (2S) - 2- [ (44[ 5- Oxi c70- 4- ( phenyl'sul phon 1)1, 2,5 Xadr azor - W
-oxyl - butanoyl) - am no®$teienyi-ectakeydio(HebnipbuchrBujylic Tibid (@:pect ed
conmpound is obtained according to the procedure described in Steps C
and D of Exanple 1, starting fromthe conpound obtained in the above
Step. 15 St&g4d : {[5-Oxid0—4~(phenylsulphonyl)—],Z,5—oxadiazol~3~yl]o§1}acen'c acid
C. (25)-2-174-([5- %Aiﬂpo-uﬁaggyenyi sul phony1) -1, 2, 5- oxadi azol - 3-yl | - oxyl
- butanoyl)-am nal'-succinic’acid - (21, 3aS, 7aS)-1-[(25)-2-{11151-1-
(et hoxycar bonyl ) -buoi I | -am no} - propi onbeI - OCi Shydro- éH—I n;:lol &2- carbo
i i d : The .conpaund is obtained according to e
)S?/L::gdﬁfle é‘ielé 8’%‘%"‘6@% oA o5 Ptpedpaceorime to the ppceduay desergberin fieps A and B
per i ndopr i bf &dmplel, cOMp AN pRbbabRest R tullE PRAY SRR I WRbuty

' IS : 9%C. %1 O
m cr oanal yﬁ}lfdsroxyacetate m Step A.

Step B : {[5-Oxido-4-(phenylsulphonyl)-1,2, S-oxadiazol-3-yl]-oxy}-acetic acid -

10 (25,3a8,7aS)-1-[(28)-2-{{(15)-1-( ethoxycarbonyl)-butyl]-amino}-propionyl /]-
octahydro-1H-indole-2-carboxylic acid (1:1)

The compound is obtained according to the procedure described in Step E of Example 1,

starting from perindopril and the compound obtained in the above Step.

Elemental microanalysis :

15 %C  %H %N %S
Calculated 3209 6.03 8.38  4.80
Found 5176 584 850 497

EXAMPLE 15 : 3-[(S-Oxid0-4-(phenylsulphonyl)-l,2,5—0xadiazol-3-yl)—oxy]—
propionic acid - (28,338,738)—1—[(25)—2—{[(18)-1-(ethoxycarbonyl)—
20 butyl]—amino}—propionyl]—octahydr0~1H—indole~2-carboxylic acid
(i:n

The compound is obtained according to the procedure described in Step E of Example 1,

starting from perindopril and the compound obtained in Step B of Example 1.



% Cal cul ated 51.78 6.08 8.63 3.95 Found 52.52 605 8.82 3.47 -41 -

EXAMPLE 14: _ _ _
([5-Orido-4-(plienyisul phonyl)-1, 2, 5--0%adi azol - 3-ylFoxyl -acetic acid
- (2S,3aS,7aS)-1-[(2S)-2-{kl1lS)-1- (et hoxycar bo_nélz 1b111'; yli- agt 28}:0\ .

' 154 ndol e- 2- car bo I C_aci [ :
prop! on PEABIN! By LKL 2 GRabB L Suatbd () s P
5(conpound || & The expeidt edz&mmmmd-[(g)qb{[@s?qqe@ggﬁra%d}lﬁl)zmltg,ﬁn_e
procedure described in Steps A and B of Exanple I1, wth the i
repl acenent of tert - bdfPORIPIRSIAstagpiumbdndgle-R-cashoryliuacyd (1:1)
hydr oxyacetate in Step A

The compound is obtained according to the procedure described in Step E of Example 1

2

5  starting from perindopril and the compound obtained in Step A of Example 13.

EXAMPLE 17 : 3-({4-[(4-Chlorephenylsulphonyl]-5-oxide-1,2,5-0xadiazol-3-
yl}oxy)-propionic acid - (ZS,SaS,7aS)~1—[(ZS)—Z—{[(IS)-I-(ethoxy-
carbonyl)—butyl}-amino}—propionyl]-octahydro—IH—indole-Z-
carboxylic acid (1:1)

10 Stepd :  3-({4-], (4-Chlorophenyl)sulphonyl]-5-oxido-1,2, S-oxadiazol-3-yl}oxy)-
propionic acid (compound B;;)

The expected compound is obtained according to the procedure described in Steps A and B
of Example 1, with the replacement of 3,4-bis(phenylsulphonyl)-1,2,5-oxadiazole 2-oxide
with 3,4-bis[(4-chlorophenyl)-sulphonyl]-1,2,5-oxadiazole 2-oxide in Step A.

15 StepB:  3-({4-] (4-Chlorophenyl)sulphonyl]-5-oxido-1,2, 5-oxadiazol-3 -yl}oxy)-
propionic acid - (28,3aS,7aS)-1-[(28)-2-{[(15)-1 -(ethoxycarbonyl)-butyl]-
amino}-propionyl]-octahydro-1 H-indole-2-carboxylic acid (1:1)

The compound is 6btained according to the procedure described in Step E of Example 1,

starting from perindopril and the compound obtained in the above Step.



Step B: o _ _

{1- p_ OXxi do- 4- ( phenyl sul phony1l) - 1, Z5- oxadi azol - 3-yl | - oxy}-acetic acid
-43 - .

10(28 3aS, 7ab) - 1- 1(2S) - 2- 0- 05) - 1- (et hoxycar bon31) - but yl | - am nol - pr opi

- I b I d (1:1) The conpound is
by ai ned- aEoAUPREES' WS- E1GERl#E Nossehrmianithoslisg oBdon Asasmpliwol-
starting from peri ndopBinl}o ﬂﬁr&ﬂi@n m;g&g,gccgm aliped ZS%a S)- -?(5§)-2-

Toe

Ste El emental m croanal ysi s : %—l%\l%SCacu ate
6. 028 384. 80 Found51. 78 &@t%ucqbomm&amno}~propmnyl] octahydro 1H-

3-[ (5- Oxi do- 4- (phenyl smdm@o;nyz;l,)) u)% i azol - 3-y1)-oxyj propionic
aC|[((:I - (2S,3aS,7aS)-1-[(29S) - 24[(%)' ?do(eta]ﬁoxycar bonyl) - .
20bul yThanduao} - pr opi onyl | - oct ahydro- 111-i ndol e- 2- carboxyllc add

gr.di ure descri bed
n Step & S Bamst T e s B o e PR Y e iound
obtained in Step B’}%’)}Exzanwikﬂﬁlno}sztcczﬂy?c acid(6bNad BS;) | .
4-1 (5- i do- 4- (phenyl sulphouyl) -1, 2, 5- oxadi azol - 3- y1) oxyl - but anoi ¢
acid - _
(2S, 3aS, 7aB)e dppdt@Bjonibofihd ﬁS))tailmaﬂQ&d&%ﬂg:@rti?@ﬂﬁéf)dug%wlﬂb@cmn@t%ﬁr@mdqﬂy
| 1 -oct ahydrﬁ 111-indol e-2-carboxylic acid é nd 1's
obt ai ned accorajip}‘iag1 £8r4R Oﬂﬂ@EéﬂﬁP‘émééé@me E‘HSmeASthpal@l@W Exanpl e 1,
bBstarting from perindopril and the conpound obtained in Step A of

MPLE 17 :
:EX ??Pll F( 4113%#%? op(L?é"h;%eféi]( (B EhFhipraphenidephorpl] 5-ovdedi, 32 alraBeazol-3-

{IZ}So)ég])So- g;gg)l gnl[ E:ZZS) %i cEp[zo;R/ga;vzzzzo{sztfﬁngizgzac{r b ny 766) g/-I[(ZS) -2-{{(1S)-1-
kani nol - pr opi ony| fet/ @@fcélr@ﬂdﬂbb&ljﬂ-qnndcdl-moﬁanﬂ,&b&)&hyﬂd CHakdole-$-2arbdxylic
acid (1:1)

The compound is obtained according to the procedure described in Step E of Example 1,
starting from perindopril and the compound obtained in the above Step.
15 Elemental microanalysis :
%C %H %N %S % Cl
Calculated 49.07 557 841 385 426
Found 49.12 582 827 370 412

EXAMPLE 19 : (28)—2-[(3—{[S-Oxid0—4-(phenylsulphonyl)-1,2,5—0xadiazol-3-yl]—oxy}-
20 acetyl)-amino]-succinic acid - (25,3a8,7a8)-1-[(2S)-2-{[(1S)-1-~
(ethoxycarbonyl)-butyl]—amino}-propionyl]-octahydro—lH-indole-Z—
carboxylic acid (1:1)

Stepd :  (2S)-2-[(3-{[5-Oxido-4- (phenylsulphonyl)-1,2,5-oxadiazol-3-yl] -oxy}-acetyl)-

aminof-succinic acid (compound Bs,).

25  The expected compound is obtained according to the procedure described in Steps A to D

of Example 1, with the replacement of tert-butyl 3-hydroxypropionate with tert-butyl
hydroxyacetate in Step A.



10 Step A : 3-({4-[(4-Chl orophenyGsul phonyl | -5-o0xido-1, 2,

5-axadi azol -3 -AW )* propionic acid (conpound Bl 7) The expected

conpound i s obtained according to the-f#oecedure described in Steps A

and B of Exanple 1, with the replacenent of

3, 4- bi s(phenylsulphonyl)-1, 2, 5- oxadi 5z0l e 2-oxide with

3, 4-bi s[ (4-chl orophenyl) - sul phonyl ]-1, 2, 5-oxadi azol e 2-oxide in Step

A. 15 StepS@®B:  (28)-2-[(3-{[5-Oxido-4-(phenylsulphonyl)-1,2, 5-oxadiazol-3- 1] -oxy}-acetyl)-

3-({4-114- Cnl aropcrlll%r;} dphonl}/I,C} - 5-L§)r| do- 1, 2, 5- oxadi azol - -yl‘}oxyfj-

propionic acid - nof-succinic dcid - (25,3as, 7aS)-]—[(ZS)-2~{[(]S)~]—(ez‘ho,\ycarbonyl)-

(25, 3a5, 7a8) - 1- 1( 28)f-2middl-bR)pidn 183 -havgat ROl - BUE Y L 7= 1 7.

ai ni nol - pr opi onyl r?z:]t7 ahyc?g%- I]?b?}gdal eyz?cg?%%%%lg?%&g% ZCIIC L(Cf:iﬁ])'])'l'he

conpound i s obtained according to the procedure described in Step E
f Ex I ofitpahidd il conpound obt.ai ned in

?he aggeeersl%écp. ?ZdBfég)b%%%F‘\z}?gi%ﬂgg?{he pr(?c@gur% 'Eigscn%ﬁo mué]cep B of %Xample I,

(28) - 2-5{ [ e frem peyindopr b dhs/dopmolphanyihdd i lexdbd oe die, 5- oxadi azol 3-

y1 1 0xy) pr onbaeukil AipRkski CC1 ni ¢ acid - (28, 3a8, 7as) - 1-[ (29)- 2-
11(18) - 1- (et hoxycarbonyTI) - but yl kam no} - propi onyl | - oct ahydro-111-

i ndol e-2-carboxylic ati@d (LsH) 5%Nep &S

(2S) - 240- - (. 4- Chl h ) sul_phonyl i - 5- oxi do- 1, 2, 5- oxadi azol - 3-

yIjoxy)prng)n?%z{]ié/tfcfam n%q/{%c?r%c ag'igg (c% ound B18) The expected

conpound iuatht ai ned artordimg togyhe pgocedure described in Steps C

and D of Exanple 1, starting fromthe conpound obtained in Step A of
Exanpl e 17. Step B:

(2S) - 2011 EXAYMIIN 20 C2$)or- qRhenw s 4-pRemidds Rindh 025 b ARa A 3di azol -3

- 10ygoxy) propi onyl I am no}succinic acid -

(2S, 3a3, 70S) - 14( 25) - 2Y}lpygpthyDaminojsuccinic acid : (25,3a8,7a8)-1-[(2S)-2-{[(15)-1-
(et hoxycar bonyp- but yl | ) - | (L1 - ot ahyvdra- 1H-J ndol e-2-crtrbo

xylic acid (1:1) The é%%%ﬁ%ﬂ@@?ﬁ?’gy %%“ﬁﬁ’?‘é%‘&?ﬁb“‘f‘%ﬁﬁg'lawé@ Ur"e
described in Step E ofabeaykid acid (1:Bt arting from perindopril and the
conpound obtained in the above Step. 15 El enental m croanalysis :

Step A :  Di-tert-butyl (25)-2-[ (2-hydroxyethyl)amino]succinate

15 A solution of di-tert-butyl L-aspartate (5.62 g — 20 mmol), 2-bromoethanol (2.84 ml —
40 mmol) and K,CO5 (5.6 g — 40 mmol) in 100 ml of acetonitrile is heated at reflux for
16 hours. The mineral salts are filtered off and the solvent is removed by distillation in
vacuo. The crude product so obtained is purified by flash chromatography on silica gel

using a (95/5) dichloromethane/ethanol mixture as eluant. The expected product is

20 obtained in the form of a colourless oil. “

Step B:  (28)-2-[(2-{]. 3-Oxido-4-(phenylsulphonyl)-1,2, 5-oxadiazol-3-
Y] oxylethyl)amino]succinic acid (compound B;s)

The compound is obtained according to the procedure described in Steps A and B of

Example 1, with the replacement of tert-butyl 3-hydroxypropionate with the compound
25  obtained in the above Step.

Melting point : 160-161°C.



Cal cul at ed Found EXAMPLE 19: _
(2S)-2-[(3-{p-Oxi do-4-(plienylsul phonyl)-1, 2, 5-oxadi azol-3-y11-oxyl -
20acetyl) - am nol -succinic acid - (28, 3a8,~a5)-11(2S)-2-{k1lS)-1-
(et hoxycar bonyl) - but yl kam no} - propi onyl | - oct ahydr o- 111-i ndol e- 2-

i i 1; e i _
ZaE gg;(ylzl- (i b SE dﬁ%é’ilﬁz!?fﬂf@iﬁ‘{ﬂ“%‘Wﬁﬁldﬁﬁiﬂ@@ﬂl@-iﬁs‘i-wa’whdz%I -3-yl kory}-

11- anino] saifesijeirs)@sissiaampaynd BE4)s 728.Thesexpest ed
28?7;))(;und :arsn gb]t ai ﬁg]g%gccggdilr:gfsto t he pro(?eduregéges I‘I)bea?IA Steps A

to D of Exanple 1,cp¥Rabre} (v haeinehrafionyltdcidiytingt] H-indole-2-carboxylic
3- hydr oxypr opi onata@,;mj_tgy tert-butyl hydroxyacetate in Step A. - 44 -
Step

B: (28) - 2- H3- 11- 5- Oxi do- 4- (phenyl szt | phonyl) - 1, 2, 5- oxadi azol - 3-yl koxyl

(26: sa5rasy TS FROREL AT s o dh b feseisegh rep E of Example 1
4 a a j ) i ) B - B . . n .

gam‘ no} - pr &pitos fiohoptriatiyei end ti chinp@ind-oBtagRE oY kb e@tdpd (1: 1)

The conpound, | bt ai ned according to the procedure described in Step

E of Exngnplaéﬁfﬁtﬁgg%‘ﬁi’ﬁa’é@from perindopril and the conpound obt ai ned

in the above Si ep. El epent abs m crgg%ga;yi/ggés?égo/&?-ls?\l %5

Cal cul at edé'glc%ze%i’ 798.5?.41114,}. Ogjljzoungw 1L 5 . .

10 Found 51.05 5.94 9.20 4.06

EXAMPLE 21 : (28)-2-{[3—({4—[(4—Methylphenyl)sulphonyl]-S—OXido—l,2,5-0xadiazol—
3-ylioxy)propionyl]aminolsuccinic acid - (25,3a8,7aS)-1-[(2S)-2-
{[(1S)—1-(ethoxycarbonyl)—butyl]—amino}—propionyl]—octahydro-IH-
indole-2-carboxylic acid (1:1)

15 Stepd:  (28)-2-{[3-({4-[( 4-Methylphenyl)sulphonyl]-5-oxido-1,2, 5-oxadiazol-3-
yl}oxy)propionyl] amino}succinic acid (compound B;;)

The compound is obtained according to the procedure described in Steps A to D of
Example 1, with the replacement of 3,4-bis(phenylsulphonyl)-1,2,5-oxadiazole 2-oxide
with 3,4-bis[(4-methylphenyl)sulphonyl]-1,2,5-oxadiazole 2-oxide in Step A.

20 Melting point : 167-168°C.

Step B:  (285)-2-{[3-({4-[(4 -Methylphenyl)sulphonyl]-5-oxido-1,2, 5-oxadiazol-3-
Yl}oxy)propionyl] amino}succinic acid - (25,3a8,7aS)-1-[(28)-2-{[(1S)-1-
(ethoxycarbonyl)-butyl]-amino} -propionyl]-octahydro-1H-indole-2-carboxylic
acid (1:1)

25 The compound is obtained according to the procedure described in Step E of Example 1,

starting from perindopril and the compound obtained in the above Step.



10EXAMPLE 20

(2S)-2-1(2-115- Oxi do- 4- (phenyi sul phonyl) -1, 2, 5- oxadi azol - 3-

yl I oxyj et hyl ) am noi succinic acid : (2846347aS)-1-[(2s)-2-{[(1S)-1-
(et hoxycar banyl ) - but yl kam no} - pr opi onyThoci ahydr o- 1 H i ndol e- 2-

car boxyli cggeid (1:1 tep. A- Di-tert-butyl

(2S) - 2- 1-(E- bl 'évmp‘ni nol yucei nOte 15A sol ution of
di-tert-butyl L-aspart@afe (B2 gnN 204munol ), 2-bronvethanol (2.84
m - 40 I nd K2 5. - 40 mml) in 100 M of acetonitrile
i s heat e(qrg‘fl‘z“rké ux %7%6 de%rs.&é—)rhe %n"%eral salts are filtered off
and the sdiozest is reppyed sys di guisl | ag pon in vacua. The crude

product so obtained is purified by flash chromatography on silica gel
using a (95/5) dichloronethane/ ethanol m xture as eluant. The

expect ad mosvaiE 5 200kt alned i 1 f col qurl es il. Ste
B?(E)ZS) -2-1(2-175-Oxi L5 'clo@;lsfE ?‘éﬁﬁ%[@uﬁﬁaﬁ’? f?g-’l%,“?,e}%’-“éﬁ'&a‘%"é 5 ’?gr"’s?ﬂlaz"f
oxyl et hyl ) ani nol succi Frd}ee)titimotipoimdsusin)dacid Thes Gespag)nd|(ns)-2-

obt ai ned according to procedure d ribed jn Steps A and B of
Example 1, with the re{gllil cfejgrééﬁl?xyg?r%togﬁ'?’ﬁb' Ao RPEeTHeRsti-efba e d H-
with the conmpound 25oltdila@darbxycacddove Step. Melting point :
160-161C - 45 - Step

C (2S)-2-[(2-{15-Oxi do-4- (phenyi sul phonyl) -1, 2, 5- oxadi azol - 3-

yl I oxyl et Bidp)Am ndS)s2-&6elni@-@0odpheny B84 158 db= 1 §- 18)-1-
(et hoxycarbonyl) - 2{#}}3/ kam %1-, pr o}p})i _o%l ip?%?{;hydr o-lizig-%iﬁ)ndg%?[ég 2-carho
xylic acid (1 1) YEPRECUEHBE AR gceBicariddermanosnd Bishg to the procedur e
described in Step E of Exanple 1, starting from perindopril and the

conpound cH)t ai ned in the above Step. Elenental m croanal vsils.
he expected compound 1s obtained according to the procedure described in Steps A to D

of Example 1 with the replacement, in Step A, of tert-butyl 3-hydroxypropionate with tert-
butyl 4-hydroxybutanoate, and of 3,4-bis(phenylsulphonyl)-1,2,5-oxadiazole 2-oxide with
3,4-bis[(4-chlorophenyl)-sulphonyl]-1,2,5-oxadiazole 2-oxide. '

15 Melting point : 145-146°C.

Step B : (28)-2-{[3-({4-[(4-Chlorophenyl )sulphonyl]-5-oxido-1,2, 5-oxadiazol-3-
yi}oxy)butanoyl]amino}succinic acid - (28,3as, 7aS)-1-[(28)-2-{[(15)-1-
(ethoxycarbonyl)-butyl]-amino}-propionyl] ~octahydro-1H-indole-2-carboxylic
acid (1:1)

20 The compound is obtained according to the procedure described in Step E of Example 1,
starting from perindopril and the compound obtained in the above Step.
Elemental microanalvsis :
%C %H %N %S % CI
Calculated 49.67 572 828 379 419
25  Found 49.44 578 820 3.70 4.10




U %1 9B st %S Cal cul ated51. 49 6.159.104. 17 10 Found51. 05 5. 949. 204. 06

EXAMPLE 21:
(2S) - 2-{p- ({44(4- Met hyl phenyl ) sul phaayX%-5-ori do- 1, 2, 5- oxadi azol 3-yl |

d - (2S 3aS, 7aS)- 1-[ (29) - 2-
?ﬁi)sg)r(ipl(gnyl Bl ﬁ;CCI h ?E;m nol( pr opi ony1j Oct ahydr 0- 1Hi ndol e- 2-
car boxyl i Cw : i%%?éﬁ&y -f44-[(4-MethylphenyDsulp onyl] -5-oxido-1,2,5- oxadmzol-
(2S)-2-113- (f 4-[ (4- Met b;yl}ﬂhﬁﬁﬁiahéﬁkmﬁﬂ}éhkmécg z]sl;ﬁzes%cgﬁgg{]zﬁﬁ

| i oxy) propi onyl i ami no}succi'nic acid (compoun
gbt ai %)eg aECOI‘éI ng to % ﬂr@@@émﬂéb@Eé)cbutb@drmmo}&mpmnﬁ]{oetah)rd@f-lH-

le 1, with the re e
?Ifxzrrﬁl g(pl i enyl sul phongif)%fél 2, g %Ihgémgzol é 2-oxide with .
3, 4-bi s[ (4- et hyI phenyesul phonyl] 1, 2, 5-oxadi azole 2-oxide in Step A
B (29) - 2 01 (AN ET oL e sty o sty 25 ssoiel ol - 3
y0oxy) pr opi onyI I mﬁm)lsmylymmnapu&zmc&ﬁﬁ(c% dan)B, Y- 1(25) - 2- 1[(18%) 1-
(et havcarbonyl)-1m4, 11- am no} - propi onyl koct ahydr o- 1H- i (r)ldol e- 2- car boxy
lic acid (1:1) - 46 - Elenental microanalysis % %1 %\ S
Cal cul at edBie ezBededh3idd 82baRidd 8&brds 11908 043re Wscribed in Steps A to D

of Example 1 with the replacement, in Step A, of tert-butyl 3-hydroxypropionate with tert-

butyl 4-hydroxybutanoate, and of 3,4-bis(phenylsulphonyl)-1,2,5-oxadiazole 2-oxide with
10 3,4-bis[(4-methylphenyl)-sulphonyl]-1,2,5-oxadiazole 2-oxide.

Melting point : 147-148°C.

Step B :  (2S)-2-{[3-({4-[(4- -Methylphenyl)sulphonyl]-5-oxido-1,2, 5-oxadiazol-3-
yl}my)buz‘anoyl]ammo}succzmc acid - (25,3aS,7aS)-1-{(28)-2-{[(18)-1-
(ethoxycarbonyl)-butyl]-amino} -propionyl]-octahydro-1H-indole-2-carboxylic

15 acid (1:1)

The compound is obtained according to the procedure described in Step E of Example 1,
starting from perindopril and the compound obtained in the above Step.
Elemental microanalysis :
%C %H %N %S
20 Calculated 52.36 622 848 388
Found 5266 615 867 416




5EXANI PLE 22 :

(2S)-2-([3-({4-[14-Chloroplienypsul phonyl]-5-o0xido-t, 2, 5-oxadi azol -
3-ylioxyThut anoyl | ani no} succi ni ¢ aci d¢ 48 2S, 3aS, 7aS) - 1- 1( 2S) - 2-
{[(15)-1-(ethoxycarbonyl)-butyl kam no} propi onyl | -oct ahydro-111-

(25)- 5 ([ DAL B LR A pRb byt o s dinet dedbiesol - 3

10yl i oxy) but anoyl i ami bu)zsmglyamnﬁo]amaheéﬂpﬂmﬁblﬁéid1372@"1333?%5??@ g%.6d
conmpound i s obtai ned %ﬁfﬁeld ﬁ?ﬁ rocedure descrl bed 1n teps A
to D of Exanple 1 wit a eglgqxa&% butyllgtrgigo xpropfionydi-qctfiydyp-1H-
3- hydr oxypr opi onat e Wirdbld-2ichskylic %fa(h%df)oxybut anoate, and of

3, 4- bls(phenylsulphonyl) 1, 2,5-oxadi az0l e 2-oxide with 3,4-bi s
[ (4-chforophenyl)-sul phonyl1-1, 2, 5- oxadi azol e 2-oxide. 15Melting

poi nt: 145#446C. Sy /8BOxido-4-(oh 111 1)-1,2
(2S) - 2- ([ 3- (0- 174- Here ophany Dy S skbom il & saadigzol Sy licosyihutana) o

y1} oxy) but anoy! gﬁﬁlif%}@é’ﬁ@éﬁﬂﬁii@nza@pd(con(z@@n@&ﬁ)?aS) 1-1(25)-2-{1(15)-1-
(ethorycarbonyll-butyl|-antho)- propionyl

-oct ahydro- 1Hi ndol e- 2- carboxylic acid (1:1) 20 The conpound is

obt ai ned Abeexdrtiag cempaungd iprldaesiuceordiag ¢r ihb@tbckdurSi@pribedah SExaANING B,

starting i r d the co ound bt ai ne |ntheaove
Step. El e%{e%’% b %}légg%gn{gf lgl?qacement i’ Shep A, of oy o ihgsompound Big

Cal cul at edWinsﬂnﬁté’;QBOZESalﬁﬂéllQ 25F0und49 44 5.788.203.704.10 - 47
- EXAMPLE

(29)-2- {[éﬁ-%ﬂﬂ% I(/ﬁﬁfﬁ Ghenyl ) sul phouy11-5- oxi do- 1, 2, 5- oxadi azol 3-y

|'i oxy) but anoyl Jam nol succinic acid - (2S, 3aS, 7a5)-1- [(25) 2-

1[ (18 edi_oxy bonyl). | f am no} - propi onyli-octahydro-111-

i udol iO &lgggoxyﬁa[ré % l(qﬂi}ylhenylsz@;hony}a \3-oxadiazol-3-yl]-oxy}-butanoyl)-
aminof-ethanesulphonic acid - (28,3aS,7aS)-1-/| (25)-2-{[(18)-1-

(ethoxycarbonyl)-butyl]-amino}-propionyl]-octahydro-1 H-indole-2-carb oxylic
acid (1:1)

The compound is obtained according to the procedure described in Step E of Example 1,
15 starting from perindopril and the compound obtained in the above Step.
Elemental microanalysis :
wC %H %N %S
Calculated 49.30 6.14 871 7.98

Found 49.15 612 882 822

20



5 Step A _ _

(2S) - 2 0- ({4-174- Met hyl phenyGsul phony11- 5- oxi do- 1, 2, 5- oxadi azol - 3-
yOoxy) but anoyl am nokuccinic acid (conpgund 13,7) The expected
conmpound is obtained according to the procedure desc][| bedtlg tSt Ieps A
to D of Ex it h replacenent, in Step A of tert-buty

3? hydr oxy p%rm@% t]%g?%‘ﬁ&b%‘flwOewyﬁyﬁﬂéﬁyﬂat%ﬁ@aﬂﬂqmlmwﬂ,2,5-

3, 4- bi s(phenyl sul phony bxadiazo1 3= 1R a$nide Q 'ggag\b [(28)2- (1(1S)-1-
103, 4- bi s[ (4- net hyl phenyl) - sul pﬁgﬁgﬁ 1-1,2,5- OX)YIéZ.dI azo%‘g ]2[(0'% dé[( 5)
Mel ting point : 147- 14g@_hmgtcgﬁaGByl)-butyl]—amino}—propionyl]-octahydro-IH-indole-Z-
: _ _ - _ _ - | _ 3-

2S) - 2-11- 3- ({4- [ (4- MetchioRVEOYAd gujphony1l- 5- oxi do- 12, 5- oxadi azo
3(/I kZiy) but anoyl | am no} succi gl?é; émﬁdf (25, 3a5,7a8)-1-[(28)-2-1/05)-1-
(et hoxyéar bonyl ) - butyl -am no}-propionyll -octal2ydro-1 _
H ndol e- 2-carboxylic 15acid (1:1) The conpound is obtained according
to the progegurend %] EEARPN .= g“_e_l'.s”r)‘l_n from =~
peri ndoBri I and thzgﬁ[goﬁgﬁig g%g«{%%ggﬁfz% hjg}?% 6%‘721%{ Zﬁ)}] ‘E%e ol
i croanal ysis : 0x/}-5-norbornene-2,3-dicarbvinfideH YN %8 20Cal cul at ed52. 36
6. 228. 483. 88 Found52. 66 6.158.674.16 - 48 - E_XAI\/PLE' 24 .
2- [ (3- ([ 5- Oi do- 4- (phenyi sul phony1) - 1, 2, 5- oxadi azol-3-yl | - oxy} -
([(1S)-1-(el hoxycarborayl)-hutyl]-am no?-propl nyl Foctanhnydfro-1
~9.carb Oxygi{%}n}ge iGdW(ﬂl _thf)regla@p@pt of compound B, with compound B4 obtained in Step A
A: 2- 1( 3- 176r¥6hnfis f3. (phenyl sti | phonyl) -1, 2, 5- oxadi azol - 3-yl roxy} - but a
noyl) - am noret hanesul phoni c acid (conpound 1378) The expected
conmpound i s obtained according to the procedure described in Steps A

and B of l.e Vit Dyt he, 1 acement, | St) p, A of corrpou_nwd 134
with corrpcl?stjt@ ﬁ‘g: tBl6@&\213%3?%%2%055@4%6#0%%? g"@é‘?’?ﬂ)-]:2:5-0366-761’161401-3-

10 Yl]oxytbutanamide (compound B 19)

The expected compound is obtained according to the procedure described in Step B of
Example 6, starting from ditaurine (prepared according to DE 10033580) and the
compound obtained in the above Step.
15
Step C:  N,N-Bis(2-sulphoethyl)-4 -{[5-oxido-4-(phenylsulphonyl)-1,2, 5-oxadiazol-3-
Yl]oxy}butanamide - (25, 3aS. 7aS)-1-[(28)-2-{[ (18)-1-(ethoxycarbonyl)-butyl] -
amino}-propionyl]-octahydro-1 H-indole-2-carboxylic acid (1:1)

The compound is obtained according to the procedure described in Step E of Example 1,

20  starting from perindopril and the compound obtained in the above Step.

PHARMACOLOGICAL STUDY OF THE PRODUCTS OF THE INVENTION

EXAMPLE 26: NO donor activity

In vitro

25 Aorta rings without endothelium are used. After a first contraction induced by 60 mM KCl

to characterise the sensitivity of the ring, and washing, a stable contraction is induced by



Mel ling point : 131-132C. 10 Step B: _
2-113-{1-5- Oxi do- 4- (phenyl sul phony1) -1, 2, 5- oxadi azol - 3-yl | - oxy) - but an
oyl)- aninorethaneszt|phonic acid - (-28;3a7aS)-1-[(28)-241(19)-1-
(et hoxycar bony1l) - but yl panti nol - propi onyl r oct ahydr o- é_ll-l ?do![ ﬁéz- car bo
xylic aci oA 1 T ] . agccordin 0 o
p)r/oc edur eqalgélmgﬁllﬁlgéoiln&%l“ g@ﬂ@qgg ghéﬁg“r‘?g F)%%&%%ﬁg%-og? Sy e TC Yise inhibitor,
peri ndopr OPQO@ 1t¥e Acompdaing colxteairatian skrestih eppdibd wed Bt aptividyl of ﬂ‘ﬁlr]ﬁécaiuct
o o1 oara ugi® st Yo R, B3 CULAL A AR R a2 eE QY 0%
NN- Bi s( 2- 8abydis o ételvgimperhdt h&oanglia-the inphigioy hawd 24108 ¥ibhifikamt.rSlaxing effect;
oxadi agoi :3-Vvlj x%l b taf%at ni de v (%%3a8, 7ab) - 1-1[(28 -2-{[(1S) 4- 4
(et hoxyca%d%\}fll#- ﬂnﬁfl’l C SPHPRBIIS OF SprBRsT | and i Ng dF o-valies plgbP4s an
car boxyl i 0.0aT LM, ¢ekpdotivBlySt ep A : _
N-12- [ (3-{1S- Oxi do- 4- (phenyl sul phony1) -1, 2, 5- oxadi azol - 3-yl roxy} - but a
nnyl ) - oxyl | -5-norbornene- 2, 3-di cat h;m m d; ;hg egpect ed cogp)iounflel Z
obt ai ned a&CVIdi ot : . | - anp ,
with the fEepI ac%rnrg%;{' of Qgg?r{)tggﬁlgﬂﬁgwﬁqﬁﬁ{e‘éoﬁpggﬁcf ﬁ%eﬁﬁigﬁl& ned in
Step A of Exanple 13. Step B _
I'si, N-Bi sg25;54l phoet hy7) - 4- 1] 5- oxi do- 4- (phenyl sul phortyl) -1, 2, 5- oxadi
azol - 3- 10yti oxy}but anam de (comnpound . 8)9)

Rats are anaesthetised with pentobarbital and placed under artificial respiration, and the

10 average arterial pressure is measured by a catheter that has been placed in the femoral
artery and is connected to a pressure sensor. The vagus nerves are divided into sections and
mecamilamine (sympathetic ganglion blocker) is injected iv. at 1.5 mg/kg. After
stabilisation, angiotensin I is injected i.v. at 1.5 pg/kg.

The maximum hypertensive response to angiotensin I is measured in rats that, 60 minutes

I5  prior to anaesthesia, have received by the oral route either Senegal gum alone (control
group), or the compound under test in Seﬁegal gum. The inhibitory effect is determined as
a percentage from the response to angiotensin | compared with the control group.

Results : the compounds according to the invention have a quite significant inhibitory
_ effect ;
20 by way of example, injected at a dose of 0.1 mg/kg the compounds of Examples 1 and 7

result in angiotensin I inhibitions of 85 and 88 % respectively.
EXAMPLE 28 : Pharmaceutical composition

Preparation formula for 1000 tablets each containing a dose of 100 mg

Compound of one of Examples 1 £0 25 ....uoueeerrevceeeeeeeeeer oo 100 g
25 HydroXypropyl COLIULOSE c..cccveuiririeietereteteeteseeee et eeeeeeee et 2g
Wheat STAICH .......ooiiicce ettt e s e e 10 g
LACKOSE ...vevtcicirtctts ettt ettt es e e en e ee e 100 g
MaGNESIUM STEATALE ....c.vevereeerecreeetesiesseseee et e seesese e seeeseeee et ese e eeeee e seseesees e eenn 3g



The expected conpound is obtained according to the procedure
described in Step B of Exanple 6, starting fromditaurine (prepared
according to DE 10033580) and the conpound obtained in the above
Step. 15 Step C

1V, N- Bi s(2- szt | phoet hyl ) - 4- 1/ 5- oxi do- 4- (phenyl sul phony1) -1, 2, 5- ar adi a
zol - 3- yi oxy}butanat ni de -

(28, 3aS7aS)-11(25)-2-(1(19)-1- (ethoxycarg%nyl) butyl | -

am nol - propi onyl | -octahydro-111-indol e-2-carboxylic acid (1:1)

The conpounq'Q§”gggﬁkg@§m§&g?§ding to the procedure described in Step
E of Exanple 1 0 starting om perindopril and the conpound
obtained in the above Step. PHARMACOLOQ CAL STUDY OF THE PRODUCTS
OF THE | NVENTI ON EXAVPLE 26: NO dong¥edttiDity In vitro 25 Aorta
rings without endotheliumare used. After a first contraction induced
by 60 in. M KGdretnoA &b&sa&t;ﬁrihcﬁ@ritdsrq)eﬁxemliﬂbtie,vﬂa isya cofnpdid@ contiliging anehst one

(61073 um (R Breaansinmsrse st b inngri BTESCl ae
inhibitor, ODQ (10 uM. A cumul ative concentration series is applied
and the activity of the product e C ul ated by an 1C50
(dose that inhibits the naxinun¥29g§t95b§“%b§@aal%esults . the
conpounds according to the invention have a quite significant

rel axi ng effecﬁwmulby way of exanple, the conpounds of Exanples 1 and

7 have 1 C50 valiss ‘'of 0.048 and 0. 047 uM respectively. EXAVPLE 27
cActivity inhibiting angiotensin |-converting enzyne In vivo Rats are

anaest het i sed i k. pentobanti (el uapf Bl pedotpder artificial

respiration
‘ - Ak; and Ak,, which may be identical or different, each represents a saturated or

unsaturated, linear or branched C;-Cgalkylene group in which one or more of the
carbon atoms may be replaced by an oxygen, sulphur or nitrogen atom or by an SO,
group, the said alkylene group optionally being substituted by one or more groups
selected from CO;H, SO3;H, hydroxy and amino,

- X,y and z, which may be identical or different, each represents 0 or 1,

- Y represents CO or CONH,
- Z represents an NO donor group selected from
/0\ el R4 O—\NJF,O\N R4
>\___/< Ry andits regioisomer >\____/< R,
w0 SO, aaad®) SO,
(Z9) (Z'9)5

wherein R4 and R'4, which may be identical or different, each represents a hydrogen or
halogen atom or a linear or branched C;-Csalkyl, trifluoromethyl or trifluoromethoxy

group,
the bond between A and B being of the ionic type.



10 average arterial pressure is neasured by a catheter that has been
placed in the fenoral artery and is caonpected to a pressure sensor.
The vagus nerves are divided into sections and necam | am ne
(synpathetic ganglion blocker) is injected Lv at 1.5 ng/kg. After

st abi | i sat i én, Caniuadserf &irmula (1) gcdordine edint \, whateinlthé camggokigd of Threula (1)
maxi mum hyper t:ensi [ ' pS .measured in rats
that, 60 m nutlg%ﬁéldéegrﬁirogftﬂgg&gpﬁgg%?ﬁgg?ﬁgqﬁd vgxlmrdé%éi ved by the oral
route either Senegal gum al one(control group), or the conpound under
test in Senegq]io%umkl)yze i nhi bitorygffect is determned as a
percentage fromthe response to angi otensin | conpared with the
control group. Results : the conpounds according to the invention
have a quite sigpifiscentalhibi torypgffect | 20 by way of exanple,
injected at a dose of 0.1 ng/ kg the conpounds of Exanples 1 and 7
result in angiotensin | inhibitions of 85 and 88%  respectively.
EXAVPLE 28 Hh@zrcn@ceuti cal conposition Preparation fornmula for 1000
tabl ets each contaraq,ng a dose of 100 ng Conpound of one of Exanples
lto 25 100 g 25 Hyd oxypr8{p>yl cel lul ggg2 g Weat starch 10 g Lactose
100 g Magnesi U & ate3 quig\lkscﬁg -51 - CLAIMS 1. Conpounds of

formula (1) :
:[OH
(AK,), (Iid)

HO,C

HO,C
HO,C
j<OH (Ille)
c
A
HO,C conn—""~ 7
HO,C
(IIIf)
HO,C N _—(Aky), _
2 \/ \(Y,])y Z
HO
HO——\P—A ~Z
A (Ilg)
0
HO
HO———;/P——Aks—CONH———Akg-Z (IlTh)
0
HO,S—Aks~ CONH—Ak—Z (IIi)

H,N P
ﬁ/\ o 7 am)
CO,H



A B (1) wherein A represents perindopril or perindoprilate, Bis a
conpound containing at |east one salt-fgrmng acid function
represented by the followng formula (I111) : X-(Ak1)-(Y)y-(Ak2),-Z
(I'11) wherein : X represents a CO2H, SGH or P(0)(0Il1)2 group, AKi
and Ak2, whichH be identical or different, each represents a
saturated or unsatufated, linear or branched G -Csal kyl ene group in
whi ch one or nore g tfy(&@g bon at onfllkay be repl aced by an oxygen,
sul phur or nitHogén avdém or by an SO2 group, the said al kyl ene group
optionally being substituted by one or nore groups selected from
CO2H. SGBH, hydroxy and am no, x, y and z, which may be identical or
different, eachwheRirsgsgnRts O or 1, Y represents CO or CONTI, (29)
wherein R4 and R 4, which nay be identical or different, each
represents a hydrogen or hal ogen atomor a linear or branched

G - Ceal kyl, trif] 4r oRIAWE aerihdd if Lid@f Pet hoxy group, the bond
between A and B being of the ionic type. - 52 - 2. Conpounds of
formula (1) according to claiml, wherein the conpound of fornula

I( lCJIZIC) ( IAs sel ec4ig@nd RRIWHRE QMRS Of ditBend Qlch ArdIchtf LMk BE ineal or

branched C;-Cgalkylene group in which one or more of the carbon atoms may be

replaced by an oxygen, sulphur or nitrogen atom or by an SO, group,

Ak, represents a saturated linear or branched C;-Csalkylene group in which one of the

carbon atoms may be replaced by an oxygen, sulphur or nitrogen atom or by an SO,

group,

Ake represents a saturated linear or branched C,-Csalkylene group in which one of the

carbon atoms may be replaced by an oxygen, sulphur or nitrogen atom or by an SO,

group,

Het represents O or NH,

and Y represents a carbonyl group.

3. Compounds of formula (I} according to any one of claims 1 to 2, wherein B is selected



HO2C- CH=CH (Al Gs-Z HO, C (i lk) HO, CHet

HO, COH HO2C0z HO, C OH

Al s-Z )
HO, CCONH - HO2C HO2CNr kOz_ z |y HOHQ P Aks Z 0 HO HO -1 DCONH - A

| cs-Z

from the following compounds :

e
O
O @)
7
g7 o 0
O 4,
+/ _N OH
_T0
O
0]
o o OH
7 H
\S/ OHNH:... O
st
B
©/ // >N o on B
w/N\O
O
o o OH
N7 H
\S/ O—\—<N”““
A
s
AN~p HO



0 HO S-Als- CONNZ A Z CO2H - 53 - HO k3),- H®2C0zz (M), in which
formulae : x, y, z and Z are as define@SLn claim1, Ak3 and Ak5,

whi ch may be identical or different, each represents a saturated

| i near or branched G - C6al kyl ene group in which one or nore of the

carbon atons may be repldégd;@y an oxygeng sul phur or nitrogen atom

or by an SO2 group, At4 represe sat ed | i@&ar or branched
Cl- C3al kyl ene group \\*lcH>gngzz?_ﬁhe_ﬁgrﬁgﬁ_aqégﬁ)nay be repl aced
by an oxygen, sul ph ni tf/0g&n atom oA\ by an SO groufB,) Ak6

+

represents a saturated |QgﬂL\oprranchedOCQ-CsalQﬁlene group in
whi ch one of the carbon stons @ay be replaced by an oxygen, sul phur
or nitrogen atomor by an SO2 group, Het represents O or NH,

O
et e T

s o oH
P=0 B
YN OH
o)

s o N 0
4\— y
>"\< —\_< 0 ey
/ N 5 1

OH



and Yi represents a carbonyl group. - 55 - ft 011 P=0 (B7) NOCH O

0 0011 <\ 0 56
O
H
\\S// O N
@ A —\—'< —}OH B
+/ O O B
N0
O

(B1a)

O )
N

N S 0
>’< (B,0)
©/ 7N —L>:o
O

s’ O‘\_/<O
By7)
/©/ H OH
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- 59 - SC3H 0( B28) SQ3H 4. Compounds of formula (1) according
to claiml, selected fromthe follow ngyconmpounds @ - (25)-24(3- {

[ 5- oxi do- 4- (phenyl su | phonyl) -1, 2, 5- oxadi azol - 3-y1] - oxyl -propionyl)-
am nol -succinic acid - (2 S,3 aS,7aS)-1-[(295)-2- {[(19)-1

- (et hoxyear bony1) - but y110 ap®i nol -prop ionyli-octahydro-11-1-indo

| e-2-carboxyl ic acid~(1: D5~

; 0
(25)-2-1(3-{{5-o0oxidf pheRyl sul ])-1H —5- oxadi azol - 3-yl koxyl - pr
i oo VS B R e Y

opi onyl) - am'nol-pel
N

| -(ethoxycarbonyl)- o (Boe)
but yl pam nol - pr opi onyl pg¢t’ahy€@r o- 1H-i ndol e@2-carboxyl ic acid (1 :1);
2-[ (3-{15-oxi do- 4- (phenyl sul phonyl) -1, 2, 5- oxadi azol - 3-yl koxyl - pr opi on
y1l) - am ncd- et hanesul phonic acid -
(25',3a8,7a5)-1-[(28)-2-{[(18)-1-(ethoxycarb% ) -
butyIkaninol-propionylpqgtahydro-lH—indole%charboxylic acid (1:1);

N7
N S/ 0
" N
/ \ SO.H
+ N 3
/N\ v B,0)-
o O O

4. Compounds of formula (I) according to claim 1, selected from the following

compounds :

- (28)-2-[(3-{[5-0oxido-4-(phenylsulphonyl)-1,2,5-0xadiazol-3-yl}-oxy} -propionyl)-
amino]-succinic acid - (2S,3a8,7aS)-1-[(28)-2-{[(1S)-1-(ethoxycarbonyl)-butyl]-
amino }-propionyl]-octahydro-1H-indole-2-carboxylic acid (1:1);

- (28)-2-[(3-{[5-oxido-4-(phenylsulphonyl)-1,2,5-0xadiazol-3-yl]-oxy } -propionyl)-
amino}-pentanedioic acid - (285,3a5,7a8)-1-[(25)-2-{[(15)-1-(ethoxycarbonyl)-
butyl]-amino }-propionyl]-octahydro-1 H-indole-2-carboxylic acid (1:1);

- 2-[(3-{[5-oxido-4-(phenylsulphonyl)-1,2,5-0xadiazol-3-yl}-oxy} -propionyl)-
amino}-ethanesulphonic acid - (25,3a8,7a5)-1-[(25)-2-{[(15)-1-(ethoxycarbonyl)-
butyl}-amino }-propionyl]-octahydro-1H-indole-2-carboxylic acid (1:1);

- (28,3aS,7a8)-1-[(25)-2-{[(15)-1-(ethoxycarbonyl)-butyl]-amino }-propionyl]-
octahydro-1H-indole-2-carboxylic acid - {[(3-{[5-oxido-4-(phenylsulphonyl)-1,2,5-
oxadiazol-3-yl]-oxy}-propionyl)-amino]-methyl} -phosphonic acid (1:1);

- (28,3a8,7a8)-1-[(25)-2-{[(15)-1-(ethoxycarbonyl)-butyl]-amino}-propionyl]-
octahydro-1H-indole-2-carboxylic acid — 2,2'-[(3-{[5-oxido-4-(phenylsulphonyl)-
1,2,5-oxadiazol-3-yl]-oxy}-propionyl)-imino]-diacetic acid (1:1);

- (28.3a8,7a8)-1-[(25)-2-{[(15)-1-(ethoxycarbonyl)-butyl]-amino } -propionyl]-
octahydro-1H-indole-2-carboxylic acid — {2-[(3-{[5-oxido-4-(phenylsulphonyl)-
1,2,5-oxadiazol-3-yl]-oxy}-propionyl)-amino]-ethyl }-phosphonic acid (1:1);



(28,3 aS, 7aS)-1-[(281-2- { [(151)-
- (et hoxycar bony1) - but yl kani no) - pr opi onyg}1-
oct ahydr o- 1H i ndol e- 2-carboxylic acid -
[ (3-{{5-oxi do-4-(phenyl sul phonyl)-1, 2, 5-
oxadi azol - 3-ylq - 6M¥FSﬁﬁ@@ﬂéﬁylﬁﬁéﬁﬁM@ﬁwawhymﬁﬂphmﬁbhombbp@pbdML1:1);

(28,3 aS, 7aS)-1 [, - _ 4. -1.2.5-
[(15)-1-(et hoxycar%%/nl)0 %{E\d?le I2 Carbo}r?'lﬁc aﬁlrdo .%éEf ?xé%)r%ﬂ)%“ (gsy%)lfﬁ}yr%)dlé%’%- 2
-carboxylic aci doxadiziqufa-)[ll &ﬂ{e&ybmhdmhm((phcé(hyll)sul phony1) -

2 di |
(253 a5, 788 -1 L036 Cot PR DT RE o RES A F BT G-
i nol - pr opi onyl ] - arsotlatvydnio- &k i-n@81eS, Méf[@@%?{{[((I:S)ab[edloxyc{aﬂm)(xﬂ) -butyl]-
{{5- oxi do- 4- (pheglwn y%@e%rmi‘&ta}xgdro I)H—mdole -2- carbg)/y cac1|q|(gl lp)honl e acid (I:

, 2, 5- oxadi azol - opl am nopet
| ); - 60 - (2S, @§S2 R ES){4-[(-ch] c(r@)en@sul{)ho@ylﬂ 5Qyidodl, 2 5-oxadiazol-3-

- (er hoxyear bony1l ny, .
e-2- carboxylic %%Q%M)A(sm]fﬁ%}su% g-a&? (% Z%’P%ﬂgﬁ%“ﬁj - g}%ky
oxadi azol - 3-yl kosaybangiayty)l-aptiess penienyl] @éiablyd(f%ﬂjl)mdole -2-carboxylic acid (1:1);
(2S)-2[ (44] 5- oxi - | i oxy} but a
noyl)- am noksuc%?%?e{ gg@g@g@a lﬁé{iéﬁ%i% HWS}ITP%%HSJ—%@?%‘ %%?&ad?az};l b S)- |

- (et hoxycar bonyl yl}wﬁmmowﬁiarnmo}succrw@@ményﬂzﬁéﬁ HHdrl6-S)-2-{ (15? 1 (ethoxy-
1F1i ndol e-2-carb i K :

(13- 04-1 (4 chi or aueaxh Pygiiiio) providvl oo BRIG Brpsle s cuponyliegeidyl-,
oxy) prop ionyl] @m- ?-rdi/3 ﬂnﬁ@rrmtb‘/l@t@ilﬂ)sulp(l%l]iﬁa@ldPaB?5Pxﬁdlf{221s3 yQOP{Y)‘S)
| butanoyl]jamino}succinic acid - (2S,3aS,7aS)-1- [(ZS) 2~ {[(15‘%4_ (ethox carbonyl)

- (et hoxycar bonyl) - butyl | - am no) - pr opi onyl’l - oct ahydro e- -carb
oxylic acid (1: 1éutylt ggl}lohpm{)x:pgyﬂ -poAphydropigt-fglole-2- carboxyhc acid (1 1)
| phenyl ) sul phonyl ] - 5- oxi do- 1, 2, 5- oxadl azol -3- yll oxy)propionyl] am
ino succinic acid - (2S,3 aS, 7aS) - -[(29)-2- {US)- 1
- (et hoxycar §onﬁ<)mﬂ98’tlc§floif§ﬁ¥lhbl(ﬂbr opi onyI | - oct ahydr o- 1i ndol e- 2- car boxy
lic acid (I :1); (295)-2-

{{3-({44(4- net hyl phenyl ) sul phoné - oxi do- 5- oxadi azol - yI I

oxy) - but anoyl ] ar ni no} succi ni ¢ (,(Nil)x 0@2@@&@ 788)_1-[(29)-2-{ff 1
S)- 1-(ethoxycarbonyl)-

but yl kam nol - propi onyl | - oct ahydr o-1 H i ndol e- 2-carboxylic acid (1:1).

5. Conpounds of f®¥iRiita (1 TT): X-(Aki)-(Y)y-(AL(2),-Z (111) wherein X
represents a CO211, SO3H or P(0)(OH)2 group, Aki and Ak2, which may
be identical or different, each represents a saturated or

unsaturat ed, I me&PTSFibE GRHEPsdior BEA(QAPr 8198P-gr oup i n whi ch one or

nmore of the carbgn KNS, Whh BRyBRIAGE olefﬁfanéM@leﬁépre&bﬁsFlihdalfur@é’d or
nitrogen atomor by an Sop group, t he sai d al kyl ene &oup optggg&p

bei ng subst i t ut eBsBYra§helingr ooy enchidoupssatdleat gr@ap 1 8RR QrHEE)
hydroxy and am n@rboX atoyhs®§ b8 repMab Lty 4By L8, dubBOL drG@togdi atéth b BY 8180,
each represents 0 or |,
group, the'said alkylene group optionally being substituted by one or more groups
selected from carboxy, SOsH, hydroxy and amino,
- X,y and z, which may be identical or different, each represents O or 1,
- Y represents CO or CONH,

- Zrepresents a group Zgor Z's :



Y represents CO or CONH, Z represents a group 4 or 29 : -61 -
(Z29)(Z'9) wherein R4 and R 4, which may,be identical or different,
each represents a hydrogen or hal ogen atomor a linear or branched

Cl - Coal kyl, trifluoromethyl or trifluoronethoxy group. 6. Process for
the synthesis of the cc¢ oyn(gs of Rformula (1) accorgling to clgim1,
wher ei n conpound A i «Nr eanted # conmpound B @mp@h agount —at 'l east
equal to 1 equival ent \of /corrp ', 7. Phar maceut\i ¢ cq i
conprising as active f/ngredient. a conpound of for (1
to any one of cla?1 to #%n conbi nation wi tMr@ne orsSare
pharmaceutically acceptable, inert, non-toxic excipients or carriers.
8. Pharmaceutical conposit9n according to claim7 forase in the
treat nent of cardiovascul ar pathol ogi es. 9. Pharnaceuti cal conposition
accordi ng to clwiemiBRf ad RI'savHidh hiiebd if@aitarentifRfenfidrb@bsents a hydrogen

hypert ensi on and e vascul ar and. renal seque|a hereof, systaljc
hggertensi on, poérithhlﬂ%ﬁnalat%s%rulaar‘“a?rsé’éslz'?&gf’cke&bé@ﬁ‘é{fogifg‘f%mea‘yl or
restenosi s, carwdflagomeibaryfgr@ipency, thronbosis and any thronmboenbolie
events, stable or unstable angina pectoris, cerebral vascul ar
accidents, coronary accidents, myocardial infarction, vascular

renodel | i ngs. difabetefr andsynbiesiy a$ ehel @mpands roffadmuse qy ataalitdher g, 1,
conplications associated with cardiovascul ar surgi cal operations, or
endot hel i al - dy ST FURPou APh AR SUP CERPOed Hh e PHH R S A o &
cl ai n? for use dquiville of c@agomedh. of pat hol ogi es invol ving i nflamuation
and oxi dative stress.

7. Pharmaceutical composition comprising as active ingredient a compound of formula (I)
according to any one of claims 1 to 4 in combination with one or more

pharmaceutically acceptable, inert, non-toxic excipients or carriers.

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

cardiovascular pathologies.

9.Pharmaceutical composition according to claim 8 for use in the treatment of arterial
hypertension and the vascular and renal sequelae thereof, systolic hypertension,
peripheral vascular disease, atherosclerosis, restenosis, cardiac insufficiency,
thrombosis and any thromboembolic events, stable or unstable angina pectoris,
cerebral vascular accidents, coronary accidents, myocardial infarction, vascular
remodelling, diabetes and the vascular and renal sequelae thereof, complications

associated with cardiovascular surgical operations, or endothelial dysfunction.

10.Pharmaceutical composition according to claim 7 for use in the treatment of pathologies

involving inflammation and oxidative stress.



