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-1- New addition salts of angiotensin-converting enzyne
inhibitors with NO donor acids, a process for their
preparation and pharnaceuticdl- conpositions containing
them The present invention relates to new addition

Neowahtlditioh s&l’tg th@iSﬁeﬂmﬁ%&i@éﬁtin@gm%h‘ iFhibRodsAHR N BSnor acids,
r their. preparation

Lhbted toh 83 pBieriton *nf nBudsinest somparigos cbeming them

Those conpounds may be used in the field of

THRY @srehf" Weﬁﬂo%qgla&grtgl 2 88'1t1%1r1 d z&gfoiﬁlsgrc%)afglgwiga?nzyme

per ensi on rrngs abou
intabigarel evithsN Oedpec |aa1|dls ytoad pltohess fOE ﬂehrr}abpa’iﬁld)m aidmapharmaceutical

£2nd nore frequently associated with
CO%@ﬁgﬁmmﬁgg%gP ﬂ%s such as atherosclerosis or with

nmet abol i ¢ di sorders such as obeS|ty dlabetes or rena

RO L Bl FRERSE ARty L GRS
cardlovascular action in 1980, nitrogen nDnOX|de (NO

y@@ﬁeﬂgﬁ)ﬁnbuﬁ OBl S&A iy 1?(:263%6(‘1/ ag K o)f1 ?algs%}r,ﬂ\é{/ SASEY dﬁ]éts especially at the

asoprotect ve nol ecu capa
cergbiab spd segonary hieves di €5 osps amrbl mdre oﬁ&p&nﬂy dsb@diated with other

paﬂf{gggﬁg Qici &%11&650%6@@0% fife IVtabgﬁc 8%01&16 S)Fuﬁlil Sﬁalaeégy,b%}abetes or

car di ovascul ar di sease essen
renghigsefidisnewvihich apyi@diably emmasdsltlye rislecfspasnsethdadirdnabtiserg
vasodi |l atory, anti-adhesive, anti-thronbotic,
anti-infammatory and 20 anti-oxidant properties.
Sinca hepdisaovsryodt itsregidioensila-atow er t980gnmozymonSGE (NOYEM been

d
B OSPSby  S S R, ot i
VagoRRASEHI&r @h@vaémslaland prombctis, mlyaterﬁa‘dﬂmmsthoi oﬂﬂélﬂn(i:g‘lpmtdﬁtlon against

ca1\ﬁﬁ|\155c|i51g19Vc‘ﬁﬁ‘ser:@é1 K& i E&gﬁ't?allsr dllgrgﬁiﬁlc%g 1% rel 1 %tggﬁﬁﬁ Zﬂp Is generally

myocar I nfarction ac |nS
1ecQ g qdi @;&Jh%wngiysffosld@tpr}o rptisidhesices, antﬂ—t]ﬂﬁmband,l avisisflamatatory and

ose beneficial effects are al so observed
mﬂﬂgkﬁ%hgggfg&%%tlents with or without atherosclerosis.

Inhggjtorsp of iangiopsnbin; coneeréing epkyme éACEL)Ladmhrmvlaardﬁmm]s(Reahﬁth al.,

SAma tc0 t tor p ope )
2005t AllntJ;‘ I-Ergn %ﬁ@ﬁ%;ﬁ%ggpg4gﬁ dré tpo?l?l e E}ge 1%\@scula1
Plo(t@@rlg affectst ofwhiclp @05 wellBndimg cthles"ag ptdnkacts omzlecret |aftg1al pressure,

mySE%&HPanh%oﬁC'%ﬁddU“ 'ups'u%f? %1 S/rl)lef'? r\%\{l e hgystﬁﬂaattlop o{\g%ke and

angi ot ensi n hsocons rc
carfliggascelar eepriatity aTlmSO\b&BQﬂdldrefﬁp’S%s elsoKarserved idatishetic patients

B B A RO LB P s
anta@therog@@gl)s and anti-inflammatory properties and its beneficial effects on
endothelial dysfunction (Ferrari et al., 2005). By blocking the converting enzyme, the ACE
inhibitors (1) prevent the formation of angiotensin II, a potent vasoconstrictor that is
implicated in cardiovascular disease (Kon and Jabs, 2004, Current Opinion Nephrol
Hypertens, 13, 291-297 ; Unger, 2002, Am J Cardiol, 89, 3A-10A ; Ferrari et 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).

It is 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 et al, 2002, Vasc
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and (2) protect against the degradation of bradykinin,

the beneficial cardiovascul ar, effects of bradykinin

(by way of anti-ischaemc eFé%Ets) bei ng due to the

endot hel i al production of NO (Unger 2002 ; Ferrari et
Platkmaco?098) 258569) 1hStha: Yﬁddiﬁ(ﬁf‘tof‘tgn'détﬁgﬁalg%%%ﬂcﬂo& the beneficial

nunber of pathol'ogi cal conditions,
etfpctseriobe 144 T5 sitgbitorh ypmbined svidninhibititie be sheadvgdraahen f bradykinin
h raducti on of i.s reduced or even conpletely
VDB O TRSRAP Y o el L R 658 Pes S rieal prodiet, ace
inZbReRGhd; NBUSERStmighs b BORAMISE hidke b conditi
250-269) . Li that e arolick 3 the ﬁe|aﬁgf‘§r§§t§{?lﬁﬁ%?¥ gopditions,
me1R Spesatielydn gardievpscatar patbplogies. ACE i nhi bitors conbi ned

' i ohi.bi t egradation.of bradykinin wl]|
R et T
to tiieat anigirargiedtopit @dd ciidiac Mdaffidi by DThOb&eBPH1 MR BPRoSe products is

nig@% be beneficial in those various pathol ogica
YOS VEh dheiscapagisy topfern ANQ@ d3poptaneoushy ofi wetabdiskHy). Their use has

a1021el0b Ol &serdA AHORGE, ; such, as

ni troglycer iser%e, Kﬁla@lg{’flgﬁ e(rﬂ#g‘%%l Y& FUBEEY these MOy %rs cause a
substangial raluctienin aymolivaamneil prdssuranMesaf 2605, Hypertension, 45, 352-
35P2§Hffi%i%%fé@ he beneficial effect of those products

ncoanel LQMCt HITRE Prestp At ptsjenificand isk Niptor for cerebral and

cafdSRORERABROUSH Ys SfierRERBAR (oGRKL " hag jalse .

led to the‘obgzrdgyidh t g%@hﬂﬁ&?ﬁéﬁﬁ§ﬁg%ﬁ§%§%jgdaxh3Eqnmthe
demgpsteatad antirdyperi@sive nads vesmpsetedivi Ocffeths bl drbd@lcts such as ACE
eduction in systolic arterial .pressure (Nesbitt, 2005,
iR 8 obl BB RSt e gl b e e ropsste, especially
sysaslieirtelal preesselemhs Aifft@Ptd bGAN, Jsh i i

cerepral and cardiac accidents and Ts %%?gﬁgﬁééﬁgggﬁgnere
repyngeh inhypertenyive ybiactseat ments. | ndeed, despite the

At e ti - tensi v nd .vasoprotecti.v )
e S T e B e A A
be @l sigsfisamfstrategy -ih the HohN spaiest RaREMELSlardlis &k, Ahdeed, having NO

d ressure,.especially 15 systolic arterial pressure,

OPE PRI £ | WoRlE { BnmseYR r dhe  anthynsstemsivehi diatdiopmotbctive  and

vad®lobatbdie iEENB) SN [ rtensi.v upj ect s. .
ThJ%t the?g%gﬁ?foﬁq%?ﬁ d%ﬂ&roﬁﬁégg???éEhﬁﬁﬂ Egﬁmuia““ anfi-

thrpmhptis)s ents-adhestveamdpanti-mddatti hokepile aMsalfoed P8l.22003, J. Thromb.

Hah O, 0 A3 IH Grels e kot ety orechensha0-260).
properties would i nprove the anti hypertensive,

cardi oprotective and 20 vascul oprotective properties,
Theicamponndsi &f tevirsesd? limteotign calnbit-chteetied Hhamshcolugseal activity,

ti.- r otic), anti-adhesive.and apti -oxi dant
L R TR R T S ———

cardiovascular pathologies.
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Haenost., 1, 2112-2118; Gewaltig and Kodja, 2002,

Cardi ovasc Res, 55, 250-260)., The conmpounds of the

present invention exhibit such a dual phannacol ogi ca

activity, which confers upon them val uable properties
Mbfe %}Bﬁﬁﬁ@lﬁ}, theQfredUPRK LRI ?te@ thfsalt%gf (g ﬁl:‘ ascul ar

pat hol ogi es. -3- Mire specifically, the prese

invention relates to the salts of fornmula (1) (A m

(B)O (1) wherein A représrn $Ban @ngi ot ensi n-converting

enzyme inhibitor conmpound containing at |east one

4 - ' LC: tion, .B represents a conpound . .

VIR R it R ol R oo SR R PR omisping at

least ohesdt fooningN@sid dnetiof) B WghredeRts raEfneRd §oﬁt§iﬁin§?‘ﬂt€%§t one salt-
of. aci functions of B that have beéen convert to a

C
foming agidfupcionandsaideast ppe NQudenor eosurbas raprestuin ¢hd mmsbarfof acid
furﬁctfoﬁ@tof havg: hegh bé:é?lnc\!(ﬁfé/%ﬁ?% {600 a3alf %ln{i ;}1 pt%e_%:?eégn g%leolrlmgggrdosf basic

etween A and B bel ng oni c
funcatiging of Arthathgvbbsncofivarediton’salt,here i s under st ood a

function at is ca l.e.of accepting a proton. 10 As
th%\nonglxoéf%&“&ish%efw - Ia{%g%ot?eﬁli‘gw‘@f tharomic paict i on there may

be nentioned a primary, secondary or tertiary am ne.

By a "salt-formng acid function"” there is understood a

Byt anceltderminatbasic Saptadi'etiofe isehedsitogd aafipcit®nhatAS @pable of

a salt-formng acid function there may be
ac%ﬁﬁ?%%éogg% ~O2H, -SOB8H or 15 P(O) (OH) 2 group. By an

AsNah damaplegoO dPsall FRingS basitd @i tieR dh&e %9}? Ret {ﬁ@flﬁ(&ﬂ%d a primary,
capabl e of donating, releasing and/or transferring ’

SeGMERTY P& FErRBNGRIER or a biol ogical Iy active form
thereof, and/or of stimulating in vivo the endogenous
production of nitrogen nonoxide or a biologically

Byac'tsal-gorimingdi deoibn” 2@rdis @hedrabby a fif€on that is capable of releasing
qﬂgloten5|n-convert|ng enzyme inhibitor A belongs to
APfHE% ol lowing formula (I1): Oy

As an example of a salt-forming acid function there may be mentioned a ~CO-H, -SO;H or
P(O)(OH), 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 in vivo the endogenous production of nitrogen monoxide or a biologically

active form thereof,

Preferably, the angiotensin-converting enzyme inhibitor A belongs to the following

formula (II):

COOH
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/I\ N(fin RL000 HO COON -4- wherein: - Rl represents
a hydrogen atomor a linear gr branched Cl-C6a]Kkyl

group, - R2 represents a linear or branched O - Csal kyl
group or an aryl-(d-C6)al kyl group 5 in which the
al kyl group is linear or branched, - R3 represents a

whdrgigar or branched G - C6al kyl group or an

am no- (Cl1- C6) al kyl group in which the alkyl group is
| i near or branched, C} N represents a nonocyclic or

bIC c_nitrogen-containin m having from3 to
Ny R A AP
addltlonal hetero 10 atons selected fromN, 0 and S,
the said system optionally being substituted by one or
mor agepigpnts allisearent Hramsired ihdanlkyl glonpne kedryl-(C;-Cealkyl group

G r branc C6al koxy, oxo,
carg§3&§%§PeF E@DE%EVE}SEWQ§W1hﬁ%teroaryl
carboxy- (g -C6)al kyl in which the alkyl group is

Iinﬁgr or branched, and hydroxy, wherein when the
Nt t POQERISSEHE & HNPR @yb@@?hedscbﬂe@lm gfoup tor nay atnéno-(C;-Cg)alkyl

pyr Ea P arcibhe b B Sr el bPRRaRAY CF0 ania

b] Pwio NYYP~> |n1dazoI|d|ne or
t et a? drpi soqui nol i ne ring. Anpbng the
angl otengi n ors A there
o oned by Pt RSN bO B ol i b Having
(I'ta), enalaprilate of formula (M, lisinopril of 20

formula (He), perindopril of fornula (IId)

per igRdpprib! Bt I 0

(11f), spir ap%}I n %I é\a Ofl Wn ao 6]18 érlP?reoaﬁﬁltmnal hetero

for msplmzs gelcobgd, frbmaNdOI apr $,| the eaﬁf sysﬂ‘eﬁf opticnally beihg substituted by

i mdapril of fornuh gfé& nmoexi pri]l of formul a ([1k%

qui QL& PF MOEe groups selecte 1h linear or branched Ci-Cealkyl, linear or branched
C;-Cealkoxy, oxo, carboxy, aryl, Cs3-Cgeycloalkyl, 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
bridged.

Cy

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

3

imidazolidine or tetrahydroisoquinoline ring.

Among the angiotensin-converting enzyme inhibitors A there may be mentioned by
way of example enalapril of formula (Ila), enalaprilate of formula (IIb), lisinopril of
formula (Ilc), perindopril of formula (IId), perindoprilate of formula (Ile), ramipril of
formula (IIf), spirapril of formula (IIg), trandolapril of formula (1Ih), trandolaprilate of
formula (Ili), imidapril of formula (IIj), moexipril of formula (IIk), quinapril of

formula (IIm) and ramiprilate of formula (In).



formula (Ilm and ram pr

ilate of formula (1In). -5 OH
H3CO0O O3 ~\ NCHHO (lla),OH HOO ONCH3 N HO
(I'l'b) NHhN HO O N HO HO '(?Tc) OH H3C OO0 OCH3 H

HBC NHH O

(1Ib)
NH,
HO 0]
N
N
H
6] — QO
HO
(IIc)
OH
H3C\/O / O O s
/\I [
H,C m
@]




H 0 (lle) OH H3CO
OH H3COONSD HO

OH
H.C o o O:Z,
(I1f)
OH
o—7,
NN CH, S
N
N S
0
(Ilg)
OH




H O(llh) 7 -10H HO0O O3 "CHN HHH O(Ili)
H3Co 0 O J'ol CH3 "FN-CH3 H OO (H) CH H3CO0 O
CH3 HCHOXCH3 O(Ilk) O/'~

OH

H,C o) o ::/
\/ CHB ’]/\
//L\Tr/N N—CH,
N
Y
e} O

Og
H C ,I
3 \/O 0 0
CHs ~
CH,
N
N o—CH,
O
(k)
OH

H,C o 0 .
~" CH, .
)\H/N
N
H
0]



H3COO OCH3 NI HO (Ilr) 8 OH HOOOCH3 H NHH
U O() The follow ng conpounds are preferred
conmpounds of fornmula (1) : COHHICQ/OOON CH3 ND
HB O (la) OH HOOOCH3 N HB

(IIn)

The following compounds are preferred compounds of formula () :

OH

HC O 0

Og,,
CH,
)\(N
N
H-B
O

(la)
OH
HO. 0 O:Z',,
CH,
)\WN
N
H.B
0
(Ib)
NH, - B
HO._ 0O
N
N
H.B
0 0
HO

(Ic)



O (Th) \H-B HOON NHB OO HO 5 (lc) _9
OO4 CH3 HCNHBH 0 (Id OH HO OO A\
HSCNHB H O (le) OH H3CO’O CH3
OH
H,C o) o
CH,

HCo O _0O .
\/ CHS ‘. H
N
N. B
: H
0]

H,C

:/\I
H,C N




N Hg XJ / O(Tf) OH H3CO0 CH3 ~S NH.BS 0 (Ig)
0

OH

o=
H,C 0 (o) “,
\/ CH3 ’]/\
4 N—CH,
N \(
H.B
o 6]
@)
OH
O
H,C 0 0 ¢
CH,
N
N
H.B O/CH3
0]

(k)
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CH3 ~N-CH3 HB OO (Ij) OH H3CO0 OCH3 fJNO N/ H
BOCHS O(1k) -11 OH OHICOOCHS NN HB O (lin)
OH HOOO CH3 H NHBH o-

OH
O:/
H.C 0] O
3 \/ CH3 .
N
N
H-B
0]

(Im)

Preferably, compound B belongs to the following formula (I1I) :

XAAkD)(YV)y-(Aka)-Z - (TID)

wherein :

- Xrepresents a CO,H, SOsH 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,
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 O or 1,

- Y represents CO or CONH,

- Zrepresents an NO donor group.
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(I'n) Preferably, conmpound B belongs to the follow ng
formula (I11) @ X-(Akl)x ( -(A(7),-Z (1'11) 5 wherein
. - Xrepresents a CO?H, SGBH or P(O (OH) 2 group, - Akn
and Ak?, which may be identical or different, each
AH8iY 2SR oin &G NS Lear o
br Enohed 1- Csal ky e (@D, defton B Selondi IR oft of the formulae
belayemay ke Bientienashvs may be repl aced by an oxygen, sul phur
or nitrogen atomor by an SO2 10 group, the said
al kyl ene group optionally being substituted by one or
Hoag-Algheops sel ected faeqn COLH, SG3H, hydroxy and
amno, - X, y and z, which nay be identical or
different, each represents 0 or 1, - Y represents CO
6N represent NO donor group. -12- Anobng
H(?{wce corrp%%%’x%f for rruls(g?@l Il1), the conpounds bel ongi ng
to one of the fornulae below nay be nentioned :
) C- (Ak1)x Z (lia) HO2CCH=CH (Ak3)x Z (Illb) HXRC

"ka~y, (fie) 5 HORC Het (1)y\Ak3 Z HO2C OH /(Ak3) \
(1119 H®RC O Z H02C OH Ak (111e)
YY), (Illc)

HO,C Het TAk;—Z
HO,C OH

j: (Ak,), (I1d)
HO,C o T~z
HO,C

OH
D%

Ak
HO,C™  “CONH-" >,

W (1IIf)

HO,C._ _N_ _—(Ak)
\/ \(Y1)y 3 Z\Z

HO,C

HO
HO—pP—Ak—
//P Ak;—Z (IMg)
0]
HO
HO—/'/P—AK;'CONH-—AkS——Z (Ih)
0]
HO,8—Ak;~CONH—Ak;—2Z ()

H,N Py
e 2 m
CO,H
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HO2C CONH 3~Z H2C H®2C N i (Ak3)~, (Yl)y Z HO

HO P- Ak3Z (ig) O HO HO Péﬁ% CONH- Ak Z (11th) 10 O
HO3S- AK3CONH- AK5 Z (1111) [y ~ OAk6~_Z (M) CO2H
13- H®RC / (Ak3)~~ (fl), HORC O Z in which fornul ae :

H X, Y, z and Z are as defined hereinbefore, Aka and
Ak5,Ywhi ch nmay be identical or diffe[)ent,hegch
reprgsents a saturated linear or 5 branche

P ky«l/é%@)zgroup in \W#@h one or nore of the carbon

HQ:%ns n%y be reﬁl aced by an oxygen, sul phur or
nitrogen atomor by an SO2 group, Ak4 represents a
saturated |inear or branched C -C3a|bkyl enle grgug |nn

i i f the carbon atons may be repl ace y a

m\g%éégfr??lﬁglﬁﬁbhur or nitrogen atomor by an SO2 group,
Ak6 represents a saturated |inear ?r Eragghed ] t
C2- Chal kylene gr, in which one of the _carbon atons

Akﬂﬁ?’%éapéﬁeﬁﬁégd%uyﬁgﬁem@ﬁ?a sul phur or nitrogen atom
or by an SO2 group, Het represents 0 or NH,

Ak; and Aks, which may be identical or different, each represents a saturated linear or

branched C;-Csalkylene 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 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

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 :

MONOZ (Zl)
ONO2
(Z,)
ONO,

W”\K\ ON 02
(Z3)

ONO,



and Y1 represents a carbonyl

sel ected fromthe follow ng groups :
ONO2 (Z2) ONO7 oljj~~ ONO7- . (Z33)
ONO (Z4) OO O-N + ON-N.N (Z5)
(Z26) O NO N+-0pO +10~ and its regioi somer
(Z7) (Z7) O-NF_O O‘OII\I\16-101,
Hw(€0), 0 R3 ’ Zy)
0O
O
—N
%H\C i \ +
ON—"X N\N/\\ (Zs)
\__°
1111
N N
I 6
o
N/O\N+/O_
H and its regioisomer
R3
Z,;)
N/O\N+/O_
>\ /< and its regioisomer
w0 R,
(Zy)
N\/O\N+/ N R4
)_/< R, andits regioisomer
w0 SO,
(Zy)

group. Preferably,
MONO, (Z1)
- 14- On (COM
RL 0 - NON+' N R?

Zis
15

R3 R3

and its regioisoner X 1

(Z'Q)a
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(Zs) (Z2s) 5 NOM-0/ RAO-+0NRa Raandits

regioisomer ~ Ra A0 SQZ ~-O SO, (Z29) (Z9), -15- in
which forrmulae : in represeﬁé "0 or 1, RL and R7, which
may be identical or different, each represents a |inear

nGrhitK fpeled . Cr- Céal kyl group, or R and R,, together
Wth the nitrogen atomcarrying them forma 5
nitrogen-contai ni ng heterocycle having from3 to 7 ring

qagp ich is optionally substituted by a |linear or
lnbraﬁ%ﬁgéw%iﬁCbalkyl group, R3 represents a nethyl or
ai ni nocar bonyl group, and R4 and R 4, which may be

identical or different, each represents a hydrogen or
Riap &fen Whigho marbea identiesd ror odifferean cdackl réprehal kinear or branched

) t rifluoronethoxy. group. 10 By a
C{lndiiéaé%g %lri] 2eon P Zﬁ‘l n%%igf{ﬁ &P %#@%y‘gﬁé E&P'Fa%]in%@e‘? FSH SarEng thanpgform a
niregenerostainiag deteodyORENA/L00 ron? 3SR Wil FeMBACYEich Gis optionally
rgﬁp ggV|ng from3 to 7 ring nenbers that contains
Su%ﬁ ited oy a dpear g5 bganched @r-Gsalkdaoumne of those hetero

atons being a nitrogen atom and the additional hetero
atomor atons that may be present being selected from

Rstrperesgntsrsmethyberaminbdariegengroapd sul phur. 15 The
ni trogen-cont ai ni ng heterocycle having from3 to 7 ring

nbers that is preferred is the pyrrolidinyl group.
ang K4 apg %f“e?”%@é? PR RRmsletirak ondisferant, foabh epmesentHDhyddEen or halogen

atom or a linear or branched C;-Cgalkyl, trifluoromethyl or trifluoromethoxy 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.



r ON(Bl) OO OOH H3C(B,) N?) OO O\ / O
SOHp /NONHOOO O/ 3300(34) | ~N OH , ~N-0
5017104 O\ / 0 HS ON{8TI. ON O OH (B5) /N=OW
0

Preferred B compounds are as follows :

HO

N By

OH

[\ ®,)

(By)

By




0OOH O\ /OHSON
SON- OH P=0 / +/ \\ (B7)
OHO M 0 0OOS S/ OH OH
0-18- O~ S OH P=0 (BIO

@f HHN'"

N /N\

/

H (B+ O 6)

NN ZNOOHO O\/OH
OOH OOH O\ 00 N

T~ O(B9 a M ~NO OH
NOHo

N -~

O (BS)

(By)
O HO

(Bo)



0O\ JOH N O---St=0 NOOH Q@ c O11IN+ 1 HI _ O
HOO(B12) O=HOO OO0HSON -CH(Bis) iNOO
O 500HHO0O\/ ON...;°0 SO,~.,( H\WO™ (B
14) O + N
0] O
N\
S O OH
/
_\—P:O (Blo)
+>/ \<N \
_/N\O/ OH
O
) N S
//
>’\<—\—<—\‘szo
a \ 5 \ B,y
/N\/ OH
o O

(By,)

(B13)

O
OH
H
O\\ //O Nt 0
AL
>/——\< 0 OH (B14)
+ N
/N\O/



~0-19- 0/0S~O0O(B15) ,NHOOO O/0\NO CAOO-
0 HO 00 SOO(Big) NNGHC 00CH /OH SON
OH(Bls) OH d -, iNO- 0”50 SO
O O
\~
g7 o—>:
O B
Ej}/ 4 >
N N HO
R \o/
0]
O O
7
\S/ 0
— B
©/+/ \N_\_>:O (16)
N v
I
o HO
O 0]
7
\S/>___<O_\__<O
(B17)
c1” :: N+/ \N OH
07
O



Oy -
N

>_—< : OH (B,3)
T

N e
P
0 O
O
0 o OH
N\ H
S OWNIIH- O
N+/ \N 6] OH (Byy)
e \o/
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OH (Bas) 050 OH \\ O /OHSON
(B74) N, pi 0-21 OOH OV OH5ON.....
(B25) p/NO OHOOH +" H 2T/ N
z~-S 0 p OH N.... O
© o)
NP H
S 07N\ _ N 0
H
O
N OH
-/N\O/
0
0 0
N OH
S o)
>——< %Ilnu O
/R ;
Cl N\O N
9) OH
o
0 0
N~ OH
S 0
>——< %IIH- O
/©/ +/ \ H
H.C N
3 _/ ~ 7 O OH
0
0. ,0
7
37 o
(g
N\
0 o 0
SO,H
0. .0
\~7
357 o ‘/‘
N—\—
;/ \: SO,H
AN
O_ O

Preferred compounds of formula () are as follows :

(Bys)

(Byg)

(By7)
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H3C ~al ,4AHH~-NH O OH (B27) 5 0 O0 hSGBH N O (B28)
O SGBH a +~ N -S03H (B9) /§~Ef ~ 00 10 Preferred
compounds of fornula (1) are 45 fol | ows - 22-
(2S5)-2-[(3- f

- ol - ohi215-0xadi azol -3yl 1-oxy}
E rer g(g?g%"[ﬁ-f @m&aj&%}%gﬁmpéo%f-éiﬁo 582508 yﬁ (yxy]} proﬁ%nyl)
(2S, @@89]\488)“1110 404@892323l—aﬂ7(a$)-$)[(28)-2- {[(1S)-1-(ethoxycarbonyl)-buty]-

- - byt R .

aﬁ ﬁf%l?%?%ob.% )r‘j"-%g’e%a‘%%x%‘rﬂédqlﬁ%%ﬂf&wh%%(bb)zy| i

aei d2§L2-13- [Gzﬁ}dozﬂ(}lg&nyl{sulllahonyl)-l,2,5-oxadiazol-3—yl]—oxy} -propionyl)-

[ 5- oxi do- 4- ( phenyl sul phonyl') - T, 2, _

5- ox@inelRsntanediolc oggill —-pr@pidefiyhy)- B[@8)-4I(LS)-1-(ethoxycarbonyl)-

(SRS A Bseqpcne riakrosymptisagino
but ;z_-u(se([ﬁm*@pg@@hgm%dlpmtygmﬁ5%&&?&&&@%1%29}%%9%%)1
fﬁ%';aqla@:lé&ﬁ%l}swléﬁ[ré;ﬁ%miéh%a a5, TS 2 | SC253-Aelf[ 8P -(Bthpk Jeatbonyl)-

. j - .am - eswl phonic acid, - .
! oSO Ao} e L o e R Lo i agia1:1):
but )(2@,3@};7%@-1-[(25’)—2~{[(15)-1—(ethoxycarbon l)—butgl]—amino}-pro gwnyl]-

- ' - | j ydro-1 Hindol e-2-carboxylic ac
% P8 b e SR S Yt okt 1637 [5-oxido-4-(phenylsulphonyl)-1,2,5-

o S ARSI

S R et s L

8)5 Iagl:tgléfd bgﬁf&%d?%&%algg)?ﬁ{co Qc}/id - 2,2'-[(3- 1[ 5-oxido-4-(phenylsulphonyl)-

(21 ZasSoX AR zoL 3y PSRy} Borbiost) thidoPRRYEREPAMY) ) - but yI ]

A m(rZDS},?; 3%57%%-?—%/2'5%:2- {[(18)-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);

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

(25)-2-[(4-¢ [5-oxido-4-(phenylsulphonyl)-1,2,5-o0xadiazol-3 -yl]-oxy}-butanoyl)-
amino]-succinic acid - (2S,3aS,7aS)-1 -[(25)-2-{[(1S)-1 -(ethoxycarbonyl)-butyl]-
amino}-propionyl]-octahydro- 1H-indole-2-carboxylic acid (1:1)

(25)-2-{[3-( {4-[(4-chlorophenyl)sulphonyl]-5-oxido-1 »2,5-0xadiazol-3-yl} oxy)-
propionyl]lamino}succinic  acid - (28,3a8,7a8S)-1-[(2S)-2-{[(1S)-1 -(ethoxy-
carbonyl)-butyl]-amino }-propionyl] -octahydro-1H-indole-2-carboxylic acid (1 1);

- (25)-2-{[3-({4- [(4-methylphenyl)sulphonyl]-5-oxido-1,2,5-0xadiazol-3 -yl} oxy)-
propionylJamino}succinic  acid -  (2S,3aS ,7a8)-1-[(25)-2-{[(1S)-1-(ethoxy-
carbonyl)-butyl]-amino} -propionyl]-octahydro- 1H-indole-2-carboxylic acid (1:1);
(25)-2-{[3-( {4-[(4-methylphenyl)sulphonyl]-5-oxido-1,2,5-0oxadiazol-3 -yl} oxy)-
butanoyl]amino}succinic acid - (2S,3aS ,71a8)-1-[(2S)-2-{[(15)-1-(ethoxycarbony])-
butyl]-amino}-propionyl]-octahydro-1H- -indole-2-carboxylic acid (1:1).
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oct ahydr o-1 H i ndol e- 2- carboxylic acid -
, 2" -[(3-{[ 5- oxi do- 4- (phenyl igl phonyl)- 15
1, 2, 5- oxadi azol - 3-yl ] - oxy} - propi onyl ) -im no] -di acetic
acid (1:1); -
Tle? Pred@®, ) &= (&1 hoxycar bo but
lﬁa% no} -%?%D&Ognl%faé %%%g %ﬁ ilf Hhe %(}31%2& b%i‘)? %’O‘mds of

cuere . ko IQI[OEGSsx:pmpedn(( Ahienyicsed whBRYMmpound B in an amount at
legs*t% L?B.]?O @gmgzm ai r}{s ])fc XﬁgougéoApl onyl)-ammo]-ethyl}-plio

(28 3aS 7as) - 1 [(28) 2-{[(1S)-1- (et hoxycarbonyl)-butyl]
-am no}-propionyl] 20 octahydro-| Hindol e-2-carboxylic

Thecqagnpoupds A ef fxmatae 41Tap ey | (3la), idpye), 1112), 5H%) Sﬂl) (L), (13),

oxVy} - et hyl | i osphonic acid
(I]‘R)Z(gfﬂrg %Lﬁ'{)[y%llé% - 4- ()r;h)emel sul Bhonyl) 1,2, 5 oxadi azo
| -3-yl]-oxy}-butanoyl )- ai ni no] -succinic acid -
Thgezs 3aS aS) 1-[(25)-2-{[(1S)-I-(ethoxycarbonyl)-butyl]
SRMROHS- B Fpbophfrfiedby eonyeniiomitdantitolsef rgaichhryists.

acid (1:1) 25 -

(2S)-2-{[3-({4-[(4-chlorophenyl)sul phonyl]-5-oxido-1, 2,
Byswey arfi exaoiplg-tit Jcomppundsr B bR H,] @i Eho})btﬁhﬁeglffﬁlﬁ AGtbfldehyde,

S, 3aS, 7aS (15)-1-(et N
wl <§l B%%W‘ﬁeﬁﬁ%lt@l% mgﬁmlﬂg}é zg{ng}p)/ gioxgi);thbgrljmmwiydm tol @action
2 1
mE Zssgiﬁlﬁﬂﬁ?%igit% ?n %Eé%t‘gc %é?h))gl% ﬁdedl%l} 59 al?gaﬁ%d iscthen oyislispd o yield
compevxyBa oo |ree@te;d| Wil ) proﬁ:ctaﬁItﬂpljén]yﬁiﬂoﬁkﬂ}xﬁdiﬁ&hﬁid%n&ﬁi%xyhc acid

COlgléég)?ﬁi ?@P*g"&éj%;?ﬁei [E]?ITBB eBTFﬂf}( ]et ggi(ghygr o- | Hi ndol e-

2 carboxyllc acid (1:1); - (29 -2-{
({4}#(4 met hyI henyl)sul phonyl ] - 5- oxi do- 1, 2, 5- oxadi a
Como L o%an ebg mey| harcoupldlg dsosoibidec nédtiodlitrate with succinic

anﬂb}%ﬁ Pas 7aS)-1-[(2S)-2-{[(1S)-1-(ethoxycarbonyl) -
ut yI'] - ar ni no} - pr opi onyl ] - oct ahydr o-i Hi ndol e- 2- car boxy
lic acid (1:1). -23- The present invention relates also
Thto roc s. for the synthesis of the conpounds of
f 6D %df %Of formyla (D vheerie demmwhd giyup o e dGicelbe obtained
by YabRorC R LG, east equal to (n/m
yeqw vrgl ents o %Ohl %@nﬁy&ﬁlﬁ 8tfds A of formul ae
(1ta), (1lb), (Hc) (red), (rte), (rief), (rig), (11E),
(rri), (rrj), 5 (Ibc), (I''m and (11n) are known. The
conmpounds B can be obtai nedoy ,c entiorfal reactions
of organic chem s ~, By Npay of ~ he conpounds
Bl and B, cap_bs obtain ned\\f r ¢ crot o

QD

and an alcohol compound X~(Ak1)x-(Y)y~(Ak),-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 Zo or Z'y are new products
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.
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which is converted to 4-nethyl-1, 2, 5-oxadi azol e

5- oxi de- 3- car boxal dehyde by rﬁaction with sodi um
nitrite in acetic acid. The aldehyde so obtained is
then oxidised to yield 10 conpound Bl or reacted with a
protected triphenyl phosphi nonmet hyl i denecar boxylic acid
conpound to yield conpound B2 after deprotection.

Inogpmdqfﬁ]gelg phearachlogzbl piopedielythe ouipbbunglsi FAES pRIsEIR invention are
anhydrjde. The conmpounds B

mglggt?, nﬁ?ttho](qvg}e}s qh%éﬁté?elng %‘t]in@ﬁr‘@’é]é AR AGI én}gblmypmg/g)r ovith an NO
dofiof) snaleeoPRtAiNeRL bRyt 08 %fdl%sa%ﬂ\ﬁgtﬂolhgl%s Sych as arterial

ound of the follow ng fornu
Y%gﬂngnsl@na(m s avag ogOforans) aadm tied casholar endrpaiah de(f&e(aéxkhéréiof systolic
t he. acid functions are

;X%énesiﬁgqé erllﬁlen vaschXa{‘r1 gésﬁ%sg %t}lmgs Jous, rpgplp%wegplgx)ac mnsufficiency,

thebepdrosis antlian tmfmﬂlfbemaﬁllnﬂ eVehBC hh QNS pectéQ FisPble). cerebr al
fornul a II?) wherein Z represents the group %9 or kﬁg
vaggular néWl‘éﬁ"’éﬁ uBIeNAY fesidenitse myocsyditlhahstiont ensval atsmdelling,

didtRtds Ngh L lﬂl?emvﬁgclulag Ma ?1{1 MP% e Ut alfhe]reé) #3{)1%};](1&%10[) g %Iasao|§|§1¥ed with

in the synthesis o

surgigsth opeyatiorgsucn nse@mabvazalﬁlhr @frgdr?l endleB8&Atlial 'd?éfgxggtfo?ﬂ 5
|

h I roper
S NG RR, hEY i in sl vt oA reope e St @aionnds of the
prexahthidl Qe oBSark RAtusk 68l id ﬁeek%@ ng&th(wlo%xas I}Vé’ﬁ'dli’g inflammation and

i nhi bitor and/or with an

oxidgkive stesss-nent of cardlovascular pat hol ogi es such as
arterial hypertension (in its various forns) and the
vascul ar and renal sequel ae thereof, systolic 5

Thbytpesehefitiettion REitbPARE @b p“l‘l@ﬁl‘fe{éEl‘i”t‘icafi 5 g ??ns conﬂmsmg as active
at heroscl erosi s, restenosis, cardiac |

IngEpH BSOS IAG Oé'fwlm}ﬁ Oio enbbiriatior vetit &e @ngomedpharmaceutically
acRBELY i R42RLE QL iyRstabl e é cerebral vascul ar
agcigg YRR 9B

nt's, coronar *myocardi al infarction,

vascul ar renDdelllng, dlabetes and the vascul ar and

r enal ﬂuelae t hereof, conplications associated with
Al%cfﬂgglll?alp @E@Cﬁ‘t‘ti%hscoém?@ﬁmﬁgs cgeudilimgatr ull@rlnsmlgerghereamhy be

h I Si.n
1negtg?1|§€_dl ir:‘#drﬁ ne%‘slgé’cﬁl{}n gléex s gan ) N;()PP &5@ p@gentelrﬂe(mtravenous
mtyggmselaas sob- cutaaeous) 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 (), 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,
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present invention are of use in the treatnent of
pat hol ogi es involving infla tion and oxidative
stress. The present inventiofA-relates also to
phar maceuti cal conpositions conprising as active
* i RArAlent - a n f I n_copbi nation
with one or Erlrlglﬁlgﬁ glﬁa%ﬁgcé%aglg%luﬁy (Sh%gteac%%rﬁﬁgﬁe atm, - tragacanth,
imethylcelhdpse endiom cesbok phethylseltuloeaimtlipelysinyyRRgGdb e

phaf.maceut i, cal conpaosi t.i.ons. according to the invention
* t#g'?sé’”%%f”ge- s AL A BT is %%@Eisalﬁlegffeﬂwmt WRLErear
suitable for oral, parenteral (intravenous,

i ntranmuscul ar or sub-cutaneous), per- or
Ther pieeniageanfeastive ingedibnt ofeformbla (@Beml ihegihatmaceatidadicobosition is

£ ' r dmoni strat.ion, and especially tablets or
]xd§§§gg§§8é%%ﬁ?ﬂgEQVVF§§VBts, hard gel atin 20 capsul es,

capsul es, suppositories, creans, ointnments, dernal
i el s, injectable or drinkable preparations, aerosols,

)}Jée%‘} gpess vangsscerdmggo hecage andrweigldiof ittenpdtiont, He administration
- @gﬁg@qﬂgugf 0 . .he ,pharppceufi.cal . .
loconposit!oﬁ%&%%%%¢§}%%&%éhm?%§.?ﬁcgﬁt%%ﬂn§gﬂ?%}Hféﬁ%aﬁpmawd
trepignaatsepnci rpigan tieonn0.5aag fd 300Smg S1U6HE @nétt @i Sations per day.

| ubricants, binders, disintegrants, absorbents,

colorants or sweeteners. 25 By way of exanple of
TheXBN AN BB Ik aflpl &alIhdtaE et)l(l% Lt Y erlton e H%tﬁ%ﬁjrsq of e compounds

diluents : |actose, 0Se, SucCrose,
descaibpd tin|the diadainples swegre gleyermimd, accasling by tifeaidual speetrbpliRometric

tearic id and .its magnesi um and cal ci um salts,
tecgﬁiq%%ﬁ @%ﬁ%ﬁ‘?’é’ﬁg i YRgiehc resguancgmepgs spegtometry). uni ni um
and magnesium silicate, starch, gelatin, tragacanth,
met hyl cel | ul ose, sodi um car boxynet hyl cel | ul ose and

4ﬁéﬁﬂ¥@ﬁﬁylpyrrolidone, as disintegrants : agar, alginic
D@t d and its iymsalt. effervescent m xtures. The
per cent age of§§§t¥8%§@ﬁ6V%@?8ﬁln formula (1) in the

DIBAar maceut i caN,NQﬁip@ﬁb%ﬁ@tﬁyjaﬁ]meS preferably from5%to
% by wei ght. The useful dosage varies according to

D age and wéidymethgrmirepypdineent , the admi ni stration

DMPute, the nahﬂﬁghﬁﬂgnﬁﬁﬁggity of the disorder and the
adm ni stration of "any associated treatnments and ranges

EDGlo mdo. 5 gy t o-(3@imerhylamiipeopyt)-3reihelcathsd Rinsde (B d:8BRoride)

HOWF 98- 1-hydroxybenzotriazole

THF tetrahydrofuran

TFA trifluoroacetic acid
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10 The following Exanples illustrate the present

i nvention. The structures of éhe conmpounds descri bed

in the Exanples were det er ni A&d according to the usua

spectrophotonetric techniques (infrared, nuclear

magneti c resonance, nmass spectronetry). Abbreviations

DCC N, N -di cycl ohexyl carbodiimde 15 DI EA
_&Amslcpcrzswués-lﬁw@mdnm -y KBulphon i1 B5oRAANEIIBNR 0xy 1 -

md
Ul e Omﬁoﬁwﬁ%ﬁsyc«smefaw @885 FaSHIdES)2-{[(1S)-1-

§2¥?2\ﬁ§3:r of ur an @lt)ﬁ ??1 g-grﬁféatggé%?%ﬂﬁ(zj%t%@%ﬂq?le'z'

1 carboxylic acid (1:1)
(28) 2- [ (3-{[5- Oi do- 4- (phenyl sul phonyl ) - 1, 2, 5- oxadi azo

Stép B %gelzs 7- g%%g 3??50%))\2%§M527?Tn%g§7]hi@9f (1: 2r]5| oxa%cazol -3-yl)-oxy]-

et hqx piandwenyl ) - butyl ]-a _ _ _
Eri no} - gr opi onyI ] - oct ahydro | Hi ndol e-2- carboxylic acid
(1:1) 5 Step A: tent-Buty

s G LR AR T s 0
soliblonnewled tes 154 egf B B' 315@11&&}&{1%0{?{’1) %% %Q%aez%le 9 oxide (16 g -

sol ution, coole
44 ol jand QWytyé @ledmrgymoi)iqr@te& 10xgad i68 Zlﬁinel)ZnCD(]Odﬁl o @ﬂ@drous

t
THE, Khey e ink BLARLES 04 ”@ﬁmy B S PtgEh0 AP B 1S oea faen up

in 100 1n2 oﬁwfeiﬁ and meo &Q|o\f@th 1a&t&@m\é%q dﬂﬂc tb Sff washed
residue.jis tak |ntleO ni | g g’%gnnﬁ

with HRiprated NGt @lutm d@?‘b‘é(ﬁh éO@hlasselphatedmg amlgmatex: L N
ution ried w SO
Thﬁﬁll%%nrag?%gma%g 1§a]%\por at %&’ Nﬁ%]h cgro%a[t?]grh}éhqusqgs ag flpant %l (98/ 2)
dichjorémetbimetdthylrmetagrmizhye usyiold tas eyqieblt%ﬂ:pr@u_étf? 8/ 2)
di chl oronet hane/ et hyl acetate m xture to yield the
expected product. 15 Step B :
ng% H (3- /@cm%%-@% ﬁlyzl{lﬁ%dﬂzboﬁy 5)ox91dzagol 53' )%( %9)'}] =D opzo;s;zc acid

oX ropronyc
) (con%a]owed 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.

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-{[5-oxido-4-(phenylsulphonyl)-1,2, S-oxadiazol-3-yl]-

oxy}-propionyl)-amino]-succinate

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 ml of anhydrous DMF is stirred for 72 hours
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(conpound B4) 14 g of the conmpound obtained in Step A

di ssolved in 100 m of dichl 1'7omet hane are pl aced

under argon, 10 m of TFA aré’added, and then stirring

is carried out for 6 hours at anbient tenperature. 20
at ThebisR! ¥RRESNAE SnAGA%E 1 ;o€ residue i s

crystalli ged_i noar sogﬁgpw‘% igﬁﬁﬁrs ¥e(5n(§>’iegﬁ°é' gltsﬁléatlon and then the
fe@ﬂb%@tfebergm?dgwo _nﬂ/mhftzva(n@handn:rmlﬁlsﬁf etﬁlyl)eac?@tze: {186 ol bhase is

- 2- - - - 4- (phenyl sul phon -1, 2, 5- oxadi azo

thél-g?aﬁﬁﬁ‘{- ("3%/%6‘? 0N fqlgﬂ%% nE5ds 0 LX{MS& 28l fhen evaporated to
drgmdselt Tiecrode felerGOBANAGs SR GidNRAq] ve Ste

{:\2. 7 g - 8 nml), di -ter%?]%uty%ﬁ%@p@?@%@gga&yus&% as eluant a
OBy} 8} dichioenmetaneeing agetate Snintwed. ), EDCl (1.62 g - 8

mmol ), DIEA (1.32 g - 8 mmol) and HOBT (1.1 g - 8

munol ) in 100 m of anhydrous DVMF is stirred for 72
Stégolir:s  (25]-2-[48-{ VO RIBL4- 55 IhS1) USG90 2 The DI

s remved by disti]| a??lgﬁﬁa’ﬁ% Gl

t aken REPIARYA oW ike/ -Bicciiwa @vid Gadipd@e? By). of et hyl

acetate, The organic phase is then washed with 5%

NaHCO8 sol ution, dried over Na9SO4 and then evaporated
A solutig pii élss corfandr abdiné e RCihe Ab o d Selpcla &S W[ﬂlédl?% B¥0 ml of

.flash chroma raphy using as eluant a 5 (90:10
dig '%Hﬁ%ﬁ’&ﬁ%?ﬁ‘mgﬂ’@t ‘iﬁg//TFfédétsﬁtf@d 91x@ bpers WBderepBon. The solvents are
distiZ &) -off I Aryhks PHedRsid; | phenyl ) - 125- oxadi azol -
Béll J- oxy) -ar}%r opi onyl ilﬁ‘éénﬁ)ﬂgf - gﬁe?cgn‘?é%giqpag E%%h%?fuﬁ ours until
crygiylisajiors o¢qurs. Grtepbiftwich aetipgwrg obt ai ned in the above
. A G 1bya~mmol) in 100 mM of dichl oronethane and
Mg‘i@?@%‘g}?e&%lscsti rred for 6 hours under argon. The
solvents are 10 distilled off to dryness. The residue
triturated in diisopropyl ether for 2 hours until

IS
S—felerfy'st dPPl-44(3-tA-@udersph@lsubionfli-1\8 3-bxdhiebl- 1] -6545)y-

Mel ti ' : .130-131C. :

(25) - PR amigg e gt P S e Reyl 02288k azo

| -3 yl@# +bam i1t bihirdpa 07 D 89 o o 25 rboxylic
328, y7(a2§93f?[ (dzalﬁsf?fyéig?}[‘(% g)ﬁ?nfﬂ%éb DG A9 izt arbo yli
(et ho&rébbbny1 ) - but yI | - ani no} :

propi ntyl J- oct ahydro-1Hiridol e-2-carboxylic

A solution of perindopril or (28,3aS,7aS)—1-[(ZS)-2-{[(1S)—l-(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 mmol) in 50 ml of water and 50 ml of
acetonitrile is prepared. Filter through Whatman filter and lyophilise.
Elemental microanalysis :

%C %H %N %S
Calculated 51.19 5.94 8.78 4.02
Found 5149 579 880  3.70
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acid (1:1) A solution of perindopril or

(2S,3aS,7aS)-1-[(29)-2-{[ ( 1S>- 1- (et hoxycar bonyl) - but yl ]
- arni no}-propionyl]-octahyd 871 Hirrdol e- 2- carboxylic
acid (368 g - 1 nmol) and of the conpound obtained in
the above Step (429 g - 1 nnnol) in 50 m of water and
50 rnl of 20 acetonitrile is prepared. Filter through

EXAMPIRE 2f: RSSaSsad)-1y@8)i2-([$ES)- I RheRcakbotiyd)-Bal AL #inS) -
U 9% 9N 9B I culll ed 51.19 5.94 8.78 4. 02" "Found
51.49 5. 79"%’?’8‘6‘@?"/‘63- o-ltmdele=2parboxylic acid — 4-methyl-1,2,5-

2S, 3aS, 7asXaddarole2Badboklid Rig 5-dRih@ycar bonyl ) -but yl |
Earri no} p??p?i onyl ] - oct zgh%r 0- 1H-(|‘ nd‘g@eiﬁz- carboxylic
acid - 4-nethyl-1,2,5- oxadiazol e-3-carboxylic acid
5-oxide (1:1) Step A : 4-Methyl-1,2,5-o0xadi azol e

e e . sol ut,i,an of .
&%? gg\g t%ﬁ@%gpdé?%gzazy}gg'of “’%zﬁ %ﬂgqulﬁg@% m of acetic

acid is cooled to 0-5C and added in the course of 3
A sdvfian doreronaldehyde 610 s ol Y2 inon) mf209aml afmcetid 4did B doa%A t60-5°C

I n.400. ni| of ter. After stirring for 1
anf o DA% ol Nl b 20" Bl @rssoluen af eobwmi e (40 ¢ -

4.2cmol)iie 00U Of twates Alck RAR k11 BE C'r%ﬂ A ek LBadded and
100,]1)':113 coLr]ht;i ned or gan_iec hg{s%es are uvrvas géuvm&?ﬁ f%& nppécec an
CXRICURA dpFarTief ou @ Hves with 28om] ahdH.@l apdrtahed to dryness.

' - riftie fl.ash chromat ography using
P i P! At il (ot e dBsboves Mpse: and
evaporatdbtotdryneks.2, 5- oxadi azol e 5- oxi de- 3-carboxylic acid

conpound 15.14.2 g of KMhO4 (90 mmol ) are added in
Th%) quﬁ%s ﬁ%plfrﬁ{%l@ a5 chomsograpiyuisingolichleromethanets euant.
Mt wpechai ntai ned at 20C, to a solution of 7 g of

the conpound obtained in Step Ain 400 m of water.
100 nil of 1M NaOH are then added and filtration

Sre& |P’ .'oﬂ%z‘h%g—gj% -gyfcaaggz!ollet .onide-.? -carboxylic acid (compound B;)

14.2 g of KMnO, (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 ml 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
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-[(2S)-2-{[(15)-1 ~-(Ethoxycarbonyl)-butyl] -amino}-propionyl]-
octahydro-1H-indole-2-carboxylic acid — 4-methyl-1,2,5-oxadiazole-3-
carboxylic acid 5-oxide (1:1) |

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

b

starting from perindopril and the compound obtained in the above Step.
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is carried out. The filtrate is then acidified with 100
m of 1M HO and concentrateg to a volunme of 100 ni
using a rotary evaporator. Plomﬁng extraction 8 tines
with 100 m of 20 dichl oronet hane each tinme, the

ERnAMI £idrb@risans are dried over Na2SO4 and then
evaporated to yield the expected conpound. Mlting
point : 92C6Gtd:%H %N

C%%@%% S, 7a§%éh}(}i%leh (1S) 1- ( Et hoxycar bon) ;

anhhhydro 1 iond o @& 2- qag@oxylic acid -
4-nzet hyl -1, 2, 5- oxadi azol e-3 25 carboxylic acid 5-oxide

(1:1) The conpound is obtained according to the

ESASHELRSS GRS Db B BB R 2t

Step. -29-3-] pisaécmmccrmaw 2.8 3a8, K [ (RY-2-1((1.9)-1- -
Chl bl atod By G0 e Ay NS 3 A A1 Pt (ethoxy
EXAMPLE 3. carbonyl)-butyl]- -amino}-propionyl]- octahydro 1H-indole-2-

2R, 3R) - 2- 57 0Xi do- 4- ( phenyl sul phonyl )-1,2,5
SoxadlLzoléugagﬁéz%“iglghcmnlc ggld Y P v
(2S, 3aS,7aS)-1-[(2S)-2-{[(1S) - 1- (et hoxy-

_ﬂaﬁ_bon@k Yerbbutyl (IZRaiﬁ)rﬂakydnmgpf-@[bybﬂzd&zi@hwﬁlsi)%%{ihyl) -1,2,5-
utyl

ndol e- 2- ic acid 1) Std: Di-tert

(2R, SRVFQ%T?Eg? %VyéﬂqTﬁuﬁ&ldo 4- (phenyl sul phonyl ) -1, 2,
5- 10 oxadi azol - 3yl J- oxy}-succi nate 50% NaOH sol ution
(1.2 g - 30 nmol ) is added in the course of/2 hour to a

50$0Na®Hosolwion Q. Zlgblfﬁ)(lﬁﬁﬁ)ﬂbyﬂs sHERNRNNE )coﬂrsg 0?’/‘%&9' t@zaogo?qonon of
0 79 - i_mMmo an i-tert-butyl tartrat

3 ‘éblsﬁ%gnxﬁimoqyﬁ h86-arpdigrolanhyxideud EHF. 19ARM]) stnidr di-rRg-butyl

he | ed,.of ne

tm&ﬁ%(? eo$25| eﬁﬂggpgggﬁmgwﬁ V@ggégégﬁgﬂggﬁé{5§eé§d%§sdvan

is Wof@&dovﬁ doidcyfesaand die 1teSlddé isethkwh bt F M&Wm@h 1 acetate. The
eva ted nd subsequent y purified %

or %aﬂna ﬂP & %gwégﬁ\f; (345 Vgp((rg‘@ 29 dryness and subsequently purified

byCﬂe@,BMﬁf&HﬁbQﬁﬁl@}l QISH%”Q'@%%H#%RI&%?%&?Q%&M& né%ﬁn% ap eluant, to

t he expect ed product our |
yield the expected product in the form of a colourless oil.

Step B :  (2R,3R)-2-Hydroxy-3-{[5 -oxido-4-(phenylsulphonyl)-1,2, 5-oxadiazol-3 -yl]-
oxy}-succinic acid (compound Bs)

The compound obtained in the above Step is stirred for 4 hours in 50 m1 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.
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Stems : (2R _ L o
3R) - 2- Hydr oxy- 3- ([ 5- oxi do- 4- .(3ﬁ.h_eny| sul phonyl) -1, 2,
5-oxadi azol -3 y1J- oxy}-succi-nic acid (conpound B3) 20
The conpound obtained in the abovcﬁ Step :js st r]reg for
i f . di-C g ane,an i
S e e LR
i s crystapi-sgedic ncidi-i(QS)(Baxémﬂ)-ze[(bg)tz-{[(b/g)-yJ(ago)@gg,,rbonyz)_bu,ﬂ]_
- C._.-30- Step,C: , ' o
3R) - 2- HPBRSPITBU el {edefe-Sukphentt yeid (2.)
5- oxadi azol -3 ylJ oxy}-succinic acid -
(2S, 3aS, 7a5)-1-[ (25 -2-{[ (I ) - 1- (et hoxycar bonyl ) - bzct yl
The compaurd is phlejsied ny¢irdingttaltyedprocdddre ﬂék@fibac?hﬁ&?p@;(%ﬁe}llﬁample 1,
' 1) - i bt ai ned according to
st%ﬁiaggggﬂ%e} -élig‘gr%lic %Fefgﬁ) UQ"%&O@BS Eggil‘n% A H51380Ye Step, st arti ng

i i [ in the above
Llevenmbmidrodepisis . and t he conpound obt ai ned in
Step. Elemental nncroanalvsis : % %1 %N\ %6 Cal cul at ed

50.13 5.70 754 48> Folind %0568 5.30 7.74 4.17 10
FSHNVBLE 4: .
C( 29) '.eg- [ (3-5€[]g- O‘(si 70{1)0- 4-7'(5|5lhe_n§‘r3§ul phonyl) -1, 2, 5- oxadi azo
Faung- y| | - oxyp-68pr sgigonyl7)74ami ngl- pent anedi oi ¢ acid -
(2S,3aS,7a9)-1-[(25)-2-{[(19)- 1- _ -
(et hoxycar bonyl ) - butyl]-am no}-propi onyl ] -oct ahydr o-

EXBULEE & (251 RS I5c0 A0St obodis bRl ) S oSastasodali-so-
2ol - 3 yl S?pli{ﬁ?wfbiaqgimwpgmmﬁgiaﬁfﬂd\Oézsgﬁistﬁﬂﬁ%%lszt@ggs)_l_

' ared fr t he conpound B4 obtained in-™
Emo;J t IE;)2wﬁ%@%fyiafpgnglﬂbuwu’m‘)},'Pr@l’lqﬂefﬂtomwlro—1H-mdole-2-

j Aylid ﬁpgaf - 1.62
hydr ochl ordag ig! afye (2.36 ¢ 8 mmol ), EDC (
gy- 8 mmol )a,EODI EAagl. 2)m - 8 r cool) and HOBT (1.1 g
- 8 mol) in 100 nil of anhydrous DM is stirred for

72 hours at anbient tenperature. The DMF is renoved by

< N . . s tak S 100
S B P AR e ke aafon e s Segarmid -
phase dxg}-megh@g] wirkiro bYeakdkR 50!l ution and then with

wat er, dried over

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 ml of anhydrous
DMF is stirred for 72 hours at ambient temperature. The DMF is removed by distillation
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% NaHCOs solution and then with water, dried over
Na;SO4 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.
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Na2S04 and evaporated to dryness. Purification by flash
chromat ography is carried ou using a (90:10)

di chl oronmet hane/ et hyl acetaté m xture as eluant to
yield the expected product in the formof a colourless

SebB.: - -  Oxido-4-(nhe } . ‘
JL)ﬂ(azs i 2?‘?’?3%(([355){-[ %(c;ixo%; - Rhemisp ko el A draradiazole-Wiogawia s
1- 3yl | Posydmpkapinofrybitanddioe heideesanr@i®,L aci d

(conpound B6) A solution of the conpound obtained in
Step A(3 g - 55nmol) in 100 mM of dichl oronethane

Aagulutidn OF [th@fcoffduh® obidi fi urs under on

_The sol ventls ar gﬁ 5 di tg{u:ielrdlegld S?)%H‘ @l’ Rgvécugg JFH%&F gjéi e ml of

diglojomethanataad LSnmbiof I6r Brefitredtihes, hobitd tuefeedredhf THE thlvents arc
d

. i QA dried, i .uo,, t ield th t
dl%ﬁfe 'o?f‘mi ‘%’g?%ghhgg? %:?15 mﬁq%e%gggig{sgyr&ﬁ [gg}ef,ifﬁg:?x ef%w?th suction

oduct
and $Henld&r8Q.in SEOP tEyield the expected pr i i
S)-2: (31 5- i do- 4- ( phenyl Q0uFt in the fprm of yhite crystals.
Mejti nh7 N T-8587C) - oxy} - propi onyl ) - an7i noj pent anedi oi ¢
acid - (2S, 3aS, 7aS)-1-[(29-2-{[(15)-1 10
(etlioxycarbonyl)-bzrtyl]-an7i 7i o} prropi onyl J- oct ahydro

Stegd € | n@61)@-/234{5&-69W14-gahe@ﬁz&zﬂpl(o}qyzy)z,2T5L%x&$%@-l3_[}g]-@ 4
obt ai ned accBr dl_ﬂ% to the procedure described i p E
of ExafiFPE"RY-andberRergyedioimadidr (At 1aS)-dad2.S)12ef/(15)-1-

COnmpoung j i bhe -ahove Step. FElLepental )
71 o1 oD by L O B Whioc i Bl oo
8.63 3¢@&(I:Fbund 51.21 5.93 8.69 3.68 EXAMPLE 5:

(2E) - 3- (4- Met hyl - 5- oxi do- 1, 2, 5- oxadi azol -3-yl)-acrylic
acid -

Thé 25mamd’ ; FdRi =1 | )= byt yl
oL B e Sl R bk AR ISR & 3 oot 1
staguefrqm peyindgpgil and drcoBpoyid obtained in the above Step.

El&gdntariib b iEh by - 5- oxi do-1, 2, 5- oxadi azol -3
yl )-acr ) sol ution prepared fromthe conmpound
obt ai ned i % St epyAHof Epanple 2 (3.9 g - 30 nmol) and

ert-butyl _triphenyl phosphi nonet hyl i denecar boxyl ate
Cach .’%Pg - §157‘?rm‘6p<§ i 563100 3¢5 of anhydrous THE is

Foshd rred fog; 3;hoppsat a@pbi enf .4 enperature.

EXAMPLE 5 : (2E)-3-(4-Methyl-5-oxid0-1,2,5-0xadiazol-3—yl)—acry]ic acid -
(2S,3aS,7aS)-1-[(2S)—2-{[(lS)-l-(ethoxycarbonyl)—butyl]-amino}-
propionyl] -octahydro-1H-indole-2-carboxylic 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 triphenylphosphinomethylidenecarboxylate (13.1 g - 35 mmol) in
100 ml of anhydrous THF is stirred for 1 hour at ambient temperature.

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.
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25 The solvent is renoved in vacua and then the residue
is purified by flash chronatg raphy using
di chl oronmet hane as eluant to %leld t he expected product
|n the formof white crystals. Melting point :72-74"C.
StepB - 12F - .
E) 4 )(S.Z ?‘Kl/]bl%f]hyll _550x(z)a)’(o ég 5 1015’47’;;1201 -3- %ill)aaéwhc:%gﬁ (cg;gpcg;md(ﬁy)
acid (conpound B,) A solutlon of the conpound obt ai ned
in the above Step (6.2 - 27 nnnol) in 100 m of
A gPlakipl obiha semeotad wbidned inghe Thava &tep (6.2reed 2f70ﬁm81)hﬁ u08 ml of
erat yr. The s are t
U RRIER, BERCRT LT IngrRErralpaus fe lqgtt@mpwg@ae The
Solvnnﬁd laeet thyth eedpoertedanfd ibvaub 264 Hﬁr}EiMuJ is ch%fa@l e@fid dl\@d ether and
$ Igbfqnd qg;ed to yield the expected product
SupsSANGSY 1iligred off withspgiion andudried to pisldthe exis6:C. prsmpnﬁhe form of
wiirtErvspif 4- N@th)yl 5- oxi do-], Z5- oxadi azol -3 yl)-acrylic
aC|dy (2S, 3aS, 7aS) - 1-
Mgltipgpoint {JGOPG) - 1- (et | i oaycar bonyl ) -hattyl ] -am 770}
propi onyl ] -oct ahydro-1H 10 i ndol e-2-carboxylic acid
(1:1) The conpound i s obtained according to the
©®ced 3ders t ta
S por ndaprr | ong P £D o le PSR Tl o b dB0 eI

St ep. l@?@n%lﬁf(éf) hﬁ@‘hmmﬁvwl}ibuzyﬁ/@n%b}?@*opﬂo% I\gfﬁcﬁ‘dhh)@toeg{

55.75 1 O Foun
2-[(3- zﬁ% aﬂ aﬂhfﬁﬁ@ﬂ§ﬂgulphonyl) 1, 2 5- oxadi azol - 3-y
|']-oxy}- propionyl)-amno]- ethanesulphonlc acid -
%28 3aS,7aS)-1-[(29)-2 {
The cqmpounid létqbé%zwa&qg@mg) topibe gotqoedme nmcmd i Seepl § 008k adiple 1,

staﬁgfg%dfﬁexffdgb&% th% % ar bxﬁi(ﬂy e )ﬂﬁ ;bO%% §tSJ$7eoxad|: azol

Elengenyll drigoghalpsiopi onyl ) - oxyJ} -
5-nor bornepe- 2, 3-di car boxi nni de A solution of the
conpound B@tha(r(‘éd ihMtep B of Exanple 1 (2.5 g -

Calufhrégol ) , 55 W hygy é? r bor nene- 2, 3-di car boxnni de
(1.03 g - 5.4 nnnlf and’ (1.17 g -

Found 35.90 7.06 10.25

EXAMPLE 6 : 2—[(3-{[5-0xid0-4-(phenylsulphonyl)—l,2,5-0xadiazol—3-yl]-oxy}-
propionyl)-amino]-ethanesulphonic acid - (25,3aS8,7a8)-1-[(25)-2-
{[(1S)-1-(ethoxycarbonyl)-butyl]-amino}-propionyl]-octahydro-lH-
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 -
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

vacuo.
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25 5.4 mnol) in 100 nil of anhydrous THE is stirred
for 20 hours at anbient tenpgrature. The

di cycl ohexylurea forned is r Aoved by filtration and
the THE is renoved by distillation in vacuo. -33- The

TEé bifhfe PFRREETs thferd Qﬁf &D86 B! Jf é:ﬁ%(l) @C?}g{?ngﬁ!@éé ?g%gta%a %Vaporated to

filtered again and ‘evaporate

drypessy Bheeastiosted estsosooiitanetkid usel i Seeh B Mvillob gl 1t
being purified. Step B :
2-[(3-{[ 5- Oi do- 4- (phenyl sul phonyl )-], 2, 5-oxadi azol -3

Stgp B--0X 2}/ (P ﬁb@%@-@h@ﬁ}ﬁ&z@%loh?)baj]?—%% 209! -i39ézl]g—§,{'ygl—propionyl)-

(conpound 5 A Sol uti of “thé activate

obt ai néWinad-athaesiiphaniSia@ (do2ybbnd)B;;) 5. 4 mol ), taurine
(0.81 g - 6.5 rmol), and NaHCO3 (0.54 g - 6.5 nmmol) in
80 m of water is stirred at anbient tenperature for

A 48lubionifo$ theT heivareiRt SbAaiRdrigTRY yoidhi st ik Lati on | .
Ovacuo. The residues are 1t aken ug%lvkrei Slt%%)%jn?é gf -‘%,-\,gtng}l&), taurine
O2i 8 1685 Mo, hYrHEOL (858, 8 F6LI ownoly e 80rmaCHT aater aetirred at

' s-phase is el uted .col um _ of
anij.(ﬁ&ﬁ %ﬂé@é\%\)ﬁ&f%g)tr?’%n%%%g& é[%g ﬁglgraléts PECSEGH}OV?‘{% gy %bqtlyémn jnsvacuo. The
resgugsarataken op in i 00 maoDwatel bed 1 @B YE eth§] Rikkd. iFBH WhgHtraction
i,nyerse phase preparative HPLC col umm él uted wth a
anf‘e%ﬁ?‘&%’@? i@e RAYES Rheecoi elufddeomRACominat of POWEE POWES cation
exf:l'ieiﬁgglr@sﬁ'ﬁ. hé SJJNQIRhi'Slévﬁg ate?t(ﬁf) izg:vazio’. 2"[: hesr_eaig]é% is, pyyified on an

2- [ [ 5- Oxi do- 4- (‘phenyl'sul pniony| _ .
INArSE- phiesq pispaptivniPLC aiimo Fueddaiie s b shosy: £) wakdacetonitrile-TFA

: 5. 7a9)-1-[(29)-2-{[(1S)-1 15

it 95 DA op B MG lsi no)
propi onyl J- oct ahydro-| Hirzdol e- 2- carboxylic acid
(1: e conpound i s obtained according to the

1) Th .
A b ol g L s e
L S A e A e P
Cal cul (atiedyckBb&51)000] B} BrddonfiRoBEn o U 5:3R-Beb8 oxyic

8. 08 -34-
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
Calculated 48.66 6.00 887 812
Found 4832 632 866 808
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EXAVPLE 7 :
(2S,3aS,7aS)-1-[(29)-2-{[ ( 18)3- 1- (Et hoxycar bonyl) - but yl ]
-am no} propionyl]-octahydr6- A i ndol e- 2- car boxylic
acid - {[(3-{[5-o0xido-4-

E | IR0, Y5312 OXaft &ZPlr - vl 1.- oxyl-propj onyl
-am n%E| -Spmet Ayl }’?a;ﬁolsgg%)%gﬂﬁ@r%@‘i’:‘%ﬂ%g%&bgﬂgﬁfﬂmYno)}-
[ [ (3-{[ 5- Crirapdeuyl[-ptiahydi- Lt phdo1y-2) calboRilic T ad'{[@zgls:&ido_4-
yl J- oxy} - QAR 10 I %1 nj noJ- et hyl } phosphoni ¢ aci
(conpound BYY XSH% Vlé'ﬁr’Z;ﬁ'@i%’flé@lﬁrﬂgr\oﬁh}epmﬁm{lhdﬂﬁnol-
obt ai ned i mefiygpP ﬁoﬁfhoﬁi&aﬂﬂi .f (2.14 g - 4.5 mol),
am nonet hyl phospﬁoni c acid (g.' g - 6 rnmol) and NaHCO3

(1 9g- 12 rnrnol) in 50 m of dioxane and 50 m of

er | } L r, 7 ours.at_anbi ent tenperature.
S T s R R ek B Bl e St el gdsoniney -
t he resmthof-nesinlplRespYUPnit Bcigi%bnmougfz’BL,?Nat er and 100
of ethyl acetate and stirred for 1 holr. After

decanting, the aqueous phase is purified on a colum

| hange resi.n., The residue '
A e o e BB IR e ' it af Trample 6 (214 ¢ -
4. Tyt g hinirgeethylphephatit beil (@7 of-id lhﬁfo%ngf}ﬁm@éjw(rls% i3 i, ol) in
5Oanldq&@en dri g in \t(acua,to. yi el.d t he 'expect ed product.
18 YAy ﬁ‘bﬁg Ol of yater isspigred Gyl Igurs at ambient temperature.
The291v3a4S, 1l - -1- oxycar bonyl ) - but yl
oy e e g G bt ah O IUREE 25 Pk e b m of

waéqgi?agd 10Q pd 3£ ¢! anetadoantt ftipled iy Shphanw decanting, the aqueous phase

. - oxadiazol - .
' é]ﬁﬁeo%x%(% F%@F’é]n%s?@%%o‘q‘l‘%% O TRshptEsTiesin aEhairesitiug pbtained
folROving @ vaigunst ths vl gl r:di 0.t h rocedur.e .
sc?i ,\t,)ed in Step E ofr%%&iﬂﬁg?%%? ’u‘E' ag%gﬁl& fléfgﬁlfe?%(?nffdw“h suction
aﬂ%@@ﬁi&s‘é’macaﬂ@p yighl the axmeated podstuat.ned i n t he above
: . t-gb~N2i croanal vsis % %1 %N % Cal cul at ed
o T 2 S O Found 47,38 & 05 0. 07 507
-35- EXAMPLE 8
, 38 aS)-1-1(29)-2-{[(1S)-1-(Et hoxycarbonyl)-butyl]
&e\&ﬁ n Sg?gkﬂén% @SL&{A%M dzﬂ ericadoingl) udt-beialipeopionyl] -
acid - ] (B Sy . )
oxi do 4 RlRdre T e Zearbonylicadid 55 (3 {Fprigorfr phepyingoms)-

opi onyll 3 S-oxadiazol-3-yl]-oxy}-propionyl)-amino [-methyl}-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.
Elemental microanalysis :
%C %H %N %S
Calculated 48.00 598  9.03 4.13
Found 47.38 6.05 9.07 397
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i mno]-diacetic acid (1:1) 5 Std

tert-Butyl 2,2"-[(3-([5-o0xido- g (phenyl sul phonyl ) -1, 2, 5-
oxadi azol -3 yl J- oxy}- proploﬁ [)-am no] - di acetate A

sol ution of the conpound obtained in Step B of Exanple

- I t 2,74
A AP L T s P AR RAERR -
- 12 rmol pmpwn)dpﬁ)ctalnydmﬁlmﬂnj«ﬂéau&r%hlcsacﬁi Lry gd[(g\.t{[s_
anbient te t 2 hour s DVMF is renoved
by distil &558%«5%%&@9 Oﬁﬂklazéweﬂﬂém&ﬂékew}mmpmnyl)-
100 ni | of in@bphiacéidaci@¢1:4) of ethyl acetate. The

organi ¢ phase 1s washed wth aqueous 5% NaHCCO3
solution, dried over Na?SO4 and evaporated to dryness.

h to raphy usin
SR 32%?H§W’%ép§§'{@ SR R ek e 2 DALY S
m Xt ur groptonyl)ehsinb h&aceseect ed product in the formof a

colourless oil. 15 Step B : _
-1 (3- {[5 Oxi do- 4-) ghenyl szdphonyl ) - 1, 2, 5- oxadi azol -

cet d (conpound
B ISR PG P, RN v
ungtceipcequﬁg g 11 5mﬂﬁll)| HOoBT 3G ¢l 1ptnm<51) &8 BDOTRE A3Ne 2 mmol)
[ s stirred for 6 hours at anbi ent
n ?@ﬁ’ﬁ‘i Pgi“ﬁ}y Ouff doftiFesdias ampient ﬁmel@v?p@?raﬁémuaff in
r. | I R
ey o LoV L oh Y hdly (B8 Sest st P RRABRY i of water
angd, 1§8rmk op @ﬂpfl wadtateniThe opgaicl phive 1e>«mﬁécedv1thpa<gﬂu@§ 5% NaHCO;

[tin ol nt :
solﬁ.\ggnf&egi]SI er %éBS@% Se%?p'o%ate to dlyngssp The residue is purified by flash

ch(oﬂﬁt@@h}aﬁ)ng]as [elu) 2 @)5{ i)(dlc?‘)lm%m(e ﬁfaﬁ@ éﬁl&?&fp&?p%ﬁgmreﬁo X/leld the
-am 770} propionylJ- octahydro-| OXYy

exprefed pro@cgm_ the for] of axsaliuleds lehenyl 25
sul phonyl ) -], 2, 5- oxadi azol - 3yl J- oxy} _
proplonyl)-|n2|no] di acetic acid (1:1) The conpound is

StepB ai nBY-[EE¢ - Okialg-4- PrehEsppRmSHIYT L5 gﬁ&%féa@?@ﬂ] Qxy§tﬁ9ngnyl)
of Exanp starting from perindopril and-t
conpodWH"%%&%FﬁEU“Wﬁﬁ?ﬁ@oﬁﬁb&é Step. -36- Elenental
m croanalysis : % %1 %N % Cal culated 51.19 5.94 8.78
4.02

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,
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:  (28,3a8,7aS)-1-[(2S)-2-{[(1S)-1 -(ethoxycarbonyl)-butyl]-amino} -propionyl]-
octahydro-1H-indole-2-carboxylic acid — 2,2"-[(3-{[5-oxido-4-(phenyl-
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

3

starting from perindopril and the compound obtained in the above Step.
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Found 51.41 5.93 8.79 3.56 5 EXAMPLE 9 :
(2S,3aS,7aS)-1-[(25)-2-{[(1S),-1- (Et hoxycar bonyl) -but yl |
-am no}- propionyll-octahydr 6FH—|ndoIe 2- carboxylic

acid - (2-[(3-{[5-o0xido-

_EﬂmémhpmﬁﬁéMhpﬂgnyl) 1, 2, 5- oxadi azol - 3-yl | - oxy}- propi ony
[)-a mnol - efﬁyl}-phosphorlc acid (1:1) Std:

{[ (3-{[5- O&%dob- 4% phenyt 3ul phosyl ) - 1, 2, 5- oxadi azol -
I y}pr [ yI - 10 noJ- ethyl} phosphoni c aC|d
C%kihgéund e?%% éﬁ%& i €-08bt ai ned according to the
Faqudcedur e ququgqg |n83@ep Asaf Exanple 7, with the

repl acenent of an1nonethy|phosphon|c acid with
arnlnoethylphosphonlc acid. Melting oint:162C. Step

DA S P I U atiho Ry g e b oy bk
28: Shéni%)lﬁﬁ@lzddg@%%%@gll%hﬁmé -2- c}:/ayboxyhc acid — {2-[(3-{[5-oxido-

propi onyl )4 Q?ﬁ%ﬁ!ﬁ“hlhﬁ’?b’})ﬂhbé—ph@dmwl-byﬁ]«bxy}l-pildpla'tbﬂ) -amino]-
conpound i accor to the procedure
descrlbedeﬁnﬂ@ 6?“%&%2Lﬁg starting from
perlndoprll and the conpound obtalned in the above
g? gyigy m croanal ysis : % % 9N %6

bul WL ‘émnﬁlﬂe’zzhw@d 2 Bovrndiand- B -GxH6piBpRRyl)-
4.42 -Bdmo
(2S. 3a8 "77aS) IFJ(H_’E ogicqcid Gompoynd Bl o car bony! ) - but y1 |

-am no} propionyl]-octahydro-I Hindol e-2-carboxylic
. p iy = . d - 4-.
Th?%hgﬁyﬁ“‘dz s{‘*?g%’% 30%“211@ xthaiEecstiurg desqribest yn Stephyof Esmople 7,

withphefdptaca@st of alniddm&hydbEdpho
1215~ oxi do- 4- (phéﬁy@& oh on“ylf% ?Q’gﬁ]?{ol?%‘?}h%\%?sl’%"mc acid.
- I8Ry1  phosphonat e 50% NaCH sol ution in water
(1.5 g - 32 mol) is added in the course of/2 hour to a

StepB:  (28,3a8,7aS)-1-[ (28)-2-{[(15)-1 -(Ethoxycarbonyl)-butyl] -amino}-propionyl]-
octahydro-1H-indole-2-carboxylic acid — {2-[(3-{[5-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.
Elemental microanalysis :
%C %H %N %S
Calculated 48.66 6.13 8.87  4.06
Found 4881 6.06 890 442
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sol ution of 3,4-bis(pheny|su|phonyl)-1,2,5-oxad|azole
2-oxide (7.5 g - 20.7 mol gnd di nmet hyl

2- hydr oxyet hyl phosphonat e (4 g - 31 mol) in 100 m
of THF. After stirring 10 for 1 hour, the solvent is

EXSSIPEE 10 B A ST bR S
phases is dprqdonﬂ@mcﬁh?%lﬁlﬁddbl@@cﬁ%@ﬂﬂfcadcﬁﬂ 1 @-{[5-oxido-4-

is purified by flash
SHBEE? ogr aE?-RF L‘F‘Hﬁwgﬂog@ é)oxad@mlo?r-ml] oxg}-hdyB/hdsphatic acid
mxture as gl:gpnt to yield the expected product in the
formof a col ourless oil. 15 St B :
(2 {[5-Oxi do- 4{% hen)i saul phonyl )-1, 2, 5-oxadi azol-3
Stepyd oxy Piraerty] (9~ Efﬁv pHotrenduithoe b ond io)- nglﬁoiﬂ} ethyl

of trlgﬁ%gg&?hgyl brom de (4 eq.) are added to

sol uti e conpound obtained in the above Step
(1.8 g - 4 mmol) in 50 mM of dioxane, and then the
reaction mxture is heated for 4 hours at 60C. 20 The

50% Na@;ﬁi solatien m/&;atnr 4l &dg of3R eollr ¥NRIFEd il AR cf(ﬁl?éedﬂﬂel/z our to a
0 lum eluted with a (1/1)
SOR‘% /f §c%{qi§ﬁ?q’€’ IF@P#WS)U} &>-opadiazely A-9xide (Torgt ai20ilgmmol ) and

|
dll?glgygg-lsl?%rg%?aﬂﬁ%h&g)ﬁo%ﬁé[’ Flpfh d %F %Etlﬁ% grg é@@r B 8§ i )HFh aﬂlfSea §tirring
for. b hpre thepsodysing isyethoved: ratnedo <andi lthe fbdﬂh&sZtaEéH BOxYWher (100 mi)

an? ngQ]sacgg(age dq{lbé o]i%( ?:HVI o\gga%ﬁ@ﬁ%%sﬁ% :d)plre]% B%lrlg a{p@%@,c angkthen ¢viepoiated to

dryFiess. CDiep @etidhel $s @lﬂhﬁhdﬂagx%%) rc‘ﬂ&&ﬂat% ]Pllpf u@ﬁgcg dnqérS/%) dichloro-

bed in Ste anpl e 1,
es C);?IH’@%P I1{nx§q¢g ag p]@a@tdmmhd]ﬂlempmtﬂépkodmtmhﬂle&bﬂﬂ ©f a colourless

Step. -38- Elemental mcroanalysis % %1 YN %S
Oll'CaI gul ated 48. 46 6. 03 7.80 4.46 Found 48.53 5.97 7.95
4 61 5 EXAWPLE 11

S 2 ethoxycarbonyl) but yl ]
? 2/3 %’H%%%s@’ ‘2’@@{"% szmzel -3yl ambypresiyi)c
d pHBn
ﬁflroéﬁ& hexah;ﬁigm 10”?%3%)b]furan 3-yl) succinate

1:1)
2.9(1111 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.
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:  (25,3a8,7a8)-1-[(25)-2-{[(1S )-1-(Ethoxycarbonyl)-butyl] -amino}-propionyl]-
octahydro-1H-indole-2-carboxylic acid — (2-{[5-oxido-4-(phenylsulphonyl)-
1,2, 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.
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St A : Mono-(6-nitrooxy-hexahydro furo[3, 2-b]firran-3yl

succi nate (conpound Bl12) A ggl ution of isosorbide

nmononitrate (5.73 g - 30 mmot), succinic anhydride

(3.0 g - 10 30 imol) and 100 ng of DVAP in 100 m
Elegehlidbdianss -heated at reflux for 20 hours. The

sol vent 1s then renoved by evaporation. The product is

purified bysfd asts Hchr é6dit ogfaphy using a (98/2)

i.chl gr onet hane/ et hanol, i xture as eluant. The product
C%%”%’\}le%ed isfllgr -c%)ﬂét al I71'8?ed f-#8m di i sopropyl ether to

Foyingl d the egpgct gdprogust jp;the foamof a white
solid. 15 Melting point: 65C. Step B.

(2S,3aS,7aS)-1-[(29)-2-{[(1S)-1-(Ethoxycarbonyl)-hzrtyl
' g \ &2 Q-J H-indol e- 2-car boxylic
EX AR RSB s ASb RBERN - s monsh ber kaino)-
yl) succi napsopidriyl)-odiBBy BOTIRLRTbIE-2-QARH G CoLGhfgs.
to the procedure described in Step E g? é@g%ﬁ@g 215191162‘86
starting froWoeayiheaalprdro-fare32Hd foompbyh duatht zte (Rd) | n
the above Step. Elenental mcroanalysis : % %1 %N
s Cal cul ated 52.80 688 6.37 Found 52.66 6.87 665 -39-
StEEXANPLEHONE- (6-nitrooxy-hexahydro-furo[3,2-b]furan-3-yl nat
(25, 3aS, 7aS) - 1- [ (29) - 2 {[ (19) - 1- (Bt hoxycar bony! { < BEeiq B
-am no) propionyl]-octahydro-| Hindol e-2-carboxylic

A 86luflon obHdodofbid i - ini i

oxi do- 4- ( ph%%%sﬂl PORanae Q73 & LAYy suscin andydiide (3,0 ¢ -
30 praehy |a1)d5 16f) lylgiorﬁ fMAl;dn (ao ihl)l af}et&ﬁi&ﬂi i%zh'eaﬁg& fa reaﬁ_\ik Y(Lr|203}10u1's.

- = 0%l do- 4- sttlphonyl-1,2, 5-o0xadl azol -

TS, O T AR FEOTSE iy AR, <Bhprodcsr it menfied. by fash
chioampshy Mg an©8/2) BicRloRinS R (k- -4

rmol ), tyertl?t?gt yl ) ICI. ycCi ﬁa%lgel{eéo. gln-?xrz&ller?gsrgﬁsagt‘ EDCI
The progiycigpbiaigedyigwe-prysiadlisedDBTm( diisbFrogyt etherrtoyidld the Rxpecdl product

in Ak t;aplg DMF is stirred for 24 hours at anbient
mten%gIr% ur}él‘#%ﬁog%f argon. The 10 DWF is then renoved by
Medtirgt pditratoise@. and the residue is taken up in 100 m of

wat er and

Step B :  (28,3aS,7aS)-1-[(28)-2-{[(1S)-1 -(Ethoxycarbonyl)-butyl]-amino}-propionyl] -
octahydro-1H-indole-2-carboxylic acid —mono- (6-nitrooxy-hexahydyo-
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,
starting from perindopril and the compound obtained in the above Step.
Elemental microanalysis -
%C %H %N
Calculated 52.80 6.88 6.37
Found 5266 687 @ 6.65
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100 rnl of ethyl acetate. The organic phase is washed

wi th 5% NaHCO3 sol ution in V\géer dri ed over Na2SO™4

and then evaporated to dryne Purification by flash
chromat ography is carried out using a (95/ 5)

EX AP roret e XL RS

yield fﬁme ggggéfngpr ggg%:? {F(nglﬁ ho %?’03?15& %ﬂ} “PRdRo}-
0| | . 15 St prepignyl]- Octahydro lH-mdole-Z-carboxyhc acid — N-(3-{[5-

N-(3-{[5-Oxid &;ﬁ. hon 1, 2, 5- oxadi azol -3
yl J-oxy} pr 8§%8n‘§/ 9&’i’ﬂgylab¥’§ ({X@é}?ﬁebml]@xx}-mopwnyl)-
sol ution of glya ﬁ,eq{éﬂpgui(}d obtai ned in the above Step
(1.7 g - 4rmm|) in 100 mM of dichloronethane and 10

m of TFA is stirred for 6 hours at anbi ent

er r | vent gr e then re n vacuo and
S & ey B S e e b ot g Grol Sl 2
hour's pripidnyfrglsdimdrb | sation occurs. Filter off with
suction, dry under a punp vacuum Melting oint:177C.

Step C: (2S, 3aS, 7aS)-1-[(2S)-2-{[(|
A Riutkord B RO gﬁ’{@y &w&’% Eéé'yl Nz aP§ Bﬁleﬂrﬁ@ MY Ao, tert-butyl

octahydro-1H1Tn -car
glyqiraze {.6-gox Hoinmé)( ﬁmmsat ¢ Phofilol) a2 HOEX Al %0l 4 g.mol) in

d (1:1) 25 Th
10} g o by B LD BB iiged Boriiciopreon g @mfmé&?é;“ﬁrgm The
DI@F ap tlﬁnotfem@@@drg& th%ﬂauﬂ & H{éQeé?Qmspt%l nd%m%&% V\pa(teer and

onpound obtained Int ove
10@ pd)of 2tifyl acqifts-The otgare @hh&eny msumrmy 5% NalCH; esiRdb@%Pwater,

dnl(agé %&‘kﬂ s%}ncg 1%% gé:jvp Zz'at?c?‘l 'iol(%;m%lsj Clg:ull 1nﬁ|c(.e:ltloancb}gi flash chromatography is

carfrietl e R i 194/3y Bih)rdm@Mine/cthyl acetat
i no} - propi onml ]- )oct ahydr o- | I9|-e| i dof e- mlxmeb%sx)e’]'uam toc}qald the
expepteghprgdusi ¢ t%le form of a colourless oil.

4-1 (5- CMIdO 4- (phenyl sul phonyl ) -1, 2, 5- oxadi azol -
yl ) - oxyJ-but anoi cacid (conpound Bt6) The expected

Stepdip LR/ [5sOabib-ak Pheh dhm 25%&9@2

described in Ste (g Aygﬁ% y }3 e&foﬁ{/emg%ﬁl'{epmpmnyl)
r epl SOLHERCD 01"@?’(’1%@15 Al 3- hydr oxypr opi onate with
tert-butyl 4- hydroxybutanoate in Step A. 10 Melting
point : 130-131 C Step B:

A gabgjorpof (he-doptpolud dbtathefiphehy bbsttendepyi V-4 - 2, AnRRRRI BFPmI of
dlciﬂoroﬁ{etﬂane le)d 10 ml of TFA is stirred for 6 hours at ambient temperature.
The solvents are then removed in vacuo and the residue is triturated in diethyl ether for

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

Melting point : 177°C.

Step C : (28,3a8,7a8)-1-[(2S)-2-{[(1S)-1- -(Ethoxycarbonyl)-butyl]-amino}-propionyl]-
octahydro-1H-indole-2-carboxylic acid — N-(3-{[5-oxido-4-(phenylsulphonyl-
1,2,5-oxadiazol-3-yl]-oxy}-propionyl)-glycine 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.
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20

but anoyl ) -am noJ-succinic acid (conpound B, 4). The
expected conpound i s obtained . according to the
procedure described in Steps &-and D of Exanmpl e 1,
starting fromthe conmpound obtained in the above Step.

EXAMPER 1G: -2-[(4-{[5-Oxidq-4- .
EOURER I G971 0ag-tphenyisulphanpy L3 5-oxagisggledyl-oxy)-
zol - 3yl J- odbyfanoyl)taming|-fuainio atidsu¢es,Bas,7a9)L o (2S)-2-{[(1S)-1-

(25, 3aS, 7as£ﬁ'_-f-f1‘_ ZSI))- 2-)[£(I S)-1- ;et hoxycar bon)[;
)-but);1J- fipicarbonyl)-butyl]-amino}-propionyl]-octahydro-1H-indole-2-
yropi onyl J- Qﬂlltb’ﬂ}yﬂé Qcihl(ll:ilpdol e-2-carbonylic acid (1:1)

The conpound is obtained according to the procedure
described in Step E of Exanple 1, 20 starting from

i ngops ... and the ound, ohtained in the above
SRR el A SIS Selanerom v v wronad
51. 78(comp8uii B3) 3. 95 Found 52.52 605 8.82 3.47 -41-
EXAMPLE 14 :

{ [ 5- Oxi do- 4- (phenyl sul phonyl ) - 1, 2, 5- oxadi azol - 3-y11- oxy
TH PSRy iy fugings aocpreie o e piogRYABSHYYY e and B
OfEa&aiélpb}l L rpﬁx;!né mgydcbme@ttcﬁmwb@ryl bl BRRY Srogronst RAEHtSutyl 4-
Ci £1) :
hy?f%‘y F%‘Bl)-tﬁm(ﬁ%ﬁyl sul phon) 71) -1, 2, 5- oxadi azol - 3

Matkib@byhaceio.g3i@ei d 5 (compound Bjs) The expected
conmpound i s obtained according to the procedure
described in Steps A and B of Exanple 1, with the

| ac f t-butyl 3-hydroxypropionate with
Sy “S AT 1 Bt et e blray b Srag aet- w10
5- Oxbudén hRpYL s WV doibodnd B7.9%adi azol - 3

i/l[ ]- oxyl} - aog}gt(?c g‘%:llk%dél a?%&?é?bl (C)o’ 1}70an§,§’.

(2S,3aS,7aS)-1-[(295)-2-{[(1S)-1- (et hoxycar bonyl) -bu%l J

= ' | J- .oct al zydr o- |.H i ndo] e- 2- b i
T SR B O i P S oSt e oian bises C and D
of Proogd Uy sadiegdried dompSuaPolinkd E?‘tﬁé'@l!)&ze?tepﬁt arting

from perindopril and the conpound obtained I'n the above
Step. Elenmental mcroanal ysis :

Step C:  (25)-2-[(4-{]. 3-Oxido-4-(phenylsulphonyl)-1,2, S-oxadiazol-3-yl]-oxy)-
butanoyl)-amino] -succinic acid - (28,3as, 7a8)-1-[(28)-2-{[(1S)-1-
(ethoxycarbonyl)-butyl]-amino}-prop ionyl]-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 :
%C %H %N %S
Calculated 51.78 6.08 863 395
Found 5252 6.05 882 347
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15 %C 9%H 9N %6 Cal cul ated 52.09 6.03 8.38 4.80 Found
51.76 5.84 8.50 4.97 EXAMPLE &5:
3-[(5-Ckido-4-(pheny|su|phoﬁﬂ -1, 2, 5-oxadi azol -3-yl)-o0
xyl - propionic acid -

EXAMBEB, 143 S [sLokidS) Shhetfiexycarbanyly- 20
T O henb b 3 roiRara- s oagatic aca
ic acid (1= ]()2S;BhSﬂ_aS);M@S()LZI-ﬁ(l@bﬂ%eﬂﬁﬁy@ﬁ‘b@ﬂﬁl‘)%&l?amno}-

t he procedure desclil beglI in Step E of Exanple 1,

starting fr BhPHERYNEQEBAYHroshl-indalecseaboxdicasid(n®d i n

Step B of Exanple 1. -42- EXAMPLE 16:

4-[ (5- Oi do- 4- (phenyl sul phonyl) - 1, 2, 5- oxadi azol -3-yl)-o0
EL%yzﬁ - bulBn@ridodeipdenylsulphonyl)-1,2, 5-oxadiazol-3 -yl]oxy}acetic acid

(2S, 3a -1,[ (2S)-2-{[ (1S)- 1- (et hoxycar bonyl)-butyl]

- am ngio?%%%ﬁ}g% | ]-octahydro-I|Hindol e-2-carboxylic

acid (1:1) The conpound i s obtained according to the
Tl‘Erocedu e described in Step E of Exanple 1, 5 starting

SR e iis elfaineheccottmptorttic phicadure dedcrib&t #1StépA and B

13, 7 . . ]
O FRRT (2 SOMRERFaL OBy Y! S-hetpionionsico et tept-butyl
hydtoxgagetdtoiyJtepropi oni ¢ aci d -
(2S,3aS,7aS)-1-[(2S)-2-{[(1S)-1- (et hoxy-
carbonyl ) - butyl]-am no}- propi onyl]-octahydro-I Hindol e-

S RO R i o i -
5- oxadf? aS,JaS)yi}[oasy-)z-{mmpL(em@mmyocb@mpumﬂwglmpiony;]_
The ex %gt?ql Z&ngg{gnd) i s obtained according to the
pr oce(fgcr VEES LT T BEY e rrashaplc aciddl 1B of Exanple 1,

with the replacenent of
3, 4- bi s(phenyl sul phonyl ) -1, 2, 5-oxadi azol e 2-oxide wth

The camppwq 15-bitainedogsiserdng) tosthe phamegtine-desibed i 3epak O Example 1,

= OXd e - 15 Step B.. . .
sl ol 8P i oh S PoitRbinot i thstase Biep: 5. oxadi az
Elapbensil yiyroxydlysipr opi oni ¢ acid -

(2S, 3aS, 7as) - 1- [C( 2S)-2-{[(1S)-1-(ethoxycarbon)71)-bzity

| J- anm no%%r optedhy| F4dtt algdr o- | H i ndol e- 2- car boxyl i ¢
CaBeifed 1: 1) C ound,$ys Q i ned according to the

pr ocedur e %I%-Q%ri@g}d) [ nédjé% ep %@f Exanpl e 1,
Found 51.76  5.84 8.50 4.97

EXAMPLE 15 : 3-[(S-Oxido-4-(phenylsulphonyl)—l,2,5-0xadiazol—3-yl)-oxy]-
propionic acid - (2S,3aS,7aS)—1-[(ZS)-2-{[(1S)-l-(ethoxycarbonyl)-
butyl]-amino}—propionyl]-0ctahydro-lH-indole-2-carb0xylic 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 Step B of Example 1.
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15

starting from perindopril and the conpound obtained in
t he above Step. -43- EXAMPLE 18:
(2S)-2-{[3-({4-[(4-Cnhlor ophéﬁ%l’) sul phonyl ] - 5- oxi do-1, 2,
5- oxadi azol 3-yl}oxy)propionyl]am no}succinic acid -

EXK@H‘Sﬁﬁ, a.S = -EXX?(@- &0 . .
S) - 1I-( eflzﬁoxbcgsr bonyl 3‘%%1&%[{% ﬁ‘h-l%hrﬂnﬁg}'l-’%ﬂsboﬁ‘iag}ﬁﬂﬂ]' 3-5Qt0a{p{i78ptanmc
E,.2|S )H 2i ?Fgl gclg-f;g&gls,vas&)-ﬁ{xas?-?-l{[(lls)ﬁs-@:hﬁxyscarbgn 1)-5)1113/1]-

- 2- - - - orophenyl ) su onyl J-'S- oxi do-], 2,
5- oxadi azol g‘é‘-‘“‘bmwﬂaﬁb&tﬁmfsé#ﬁmg-a@@rbnx«liaacid 1:1)
(conpound B18) The expected conpound is obtained

accor di ng_to the procedure described in Steps C and D
Thercomponpd és abtaiged peonding to thet precalarmpdesndbabinad e dffExample 1,

st sf_‘ré_n‘(i{e&i__ﬁ?ﬁgﬂ lg?gr -ﬁéﬁoﬁpgﬁ%ﬂg Hl%az)uggl Iubﬁtﬁﬂ y;k of Example 13.

(2
11- 5-oxi do-1, 2, 5-oxadi azol -3- 10

I I Y, ?r opi.onyl Jan7i no} succinic acid -
—%ﬂ 17 4 Sp-(13(4>CShlozophquyBbyulphonyl]-5-oxido-1,2,5-0xadiazol-3-
(et hoxycarhb - ) ~tJ-amn
yr opi onyl J%@%%Yﬁ}% pg)a]nh ?cﬁ%ndl @-%f-aéa?'&-}g/[ﬂ%—%ﬂ@Si-lc(f.ﬂmxy-
The C_onpounchrbenﬂbibatﬂ}%dnﬂﬂwﬂgmyuoo&my&&q@ﬁﬂmofe-z-
described in ﬁte%ﬁg‘ of Exanple 1, 'starting from
peri ndopri | “4ABXYlfacddlsbund obt ai ned in the above
Step. 15 Elenental niicroanalvsis : % %1 YN %6 %
Cal cul ated 49.07 5.57 8.41 3.85 4.26 Found 49.12 5.82
Steg 7 337OH-HHCIBXMNPIE) sulphonyl]-5-oxido-1,2,5-oxadiazol-3-y1}oxy)-
(29) - 2-7{)1%%;%6[5-. i do- 4’%524?]”3" sul phonyl ) -1, 2, 5- oxadi azo
| - 3- y ] 2R ACH0(CQEBOYIY Z1atmi no] - succinic acid -
(2S,3aS,7aS)-1-[(29)-2-{[(1S)-1-
%et hoxycar bonyl ) - but yl ] - am no} - propi onyl | - oct ahydr o- M i
Th gunested.copppparkipl abtaings agcgrding)to Stegpodedure described in Steps A and B

of EFBlplE L it e o RATRAph SRRk S ot onide
witBB4)-bisHB8-chheoghenely tsbhe TP 2T ot i 2Bl HE e ﬁ@% ng to

the procedure described in Steps Ato D of e 1,
with the replacenment of tert-butyl 3-hydroxypropi onate

Stepipt h tey, {V—'[P#Wkorophenyl)sulphonyl] -J-oxido-1,2, 5-oxadiazol-3-yl}oxy)-
propionic acid - (2S,3aS,7a8)-1-[(2S)-2-{[(15)-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

3

starting from perindopril and the compound obtained in the above Step.
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hydr oxyacetate in Step A -44- St_ e B:

(2S)-2-1(3-{[5-Oxido-4-( phenxésul phonyl) -], 2, 5- oxadi azo

| - 3-7dJ-oxy}-acet)zl) minoJ-Succinic acid -

(2S,3aS,7aS)-1-[(2S)-2-{[(1S)-]-(ethozycarbon),l)-
EXAMPEE a8t ha®s)-2-113-(£4-[(4- . :

yropi onyl J- gg%)azhé[g’r (6{4 - Chlor F%lfef-ypg?llgggwl’ -2 %14 og1,P-9xadiazol-

The conpounéylioxplprepioeyl]animidicomid acid he (39, UKTHE) 4 -[(2S)-2-

descri bed i p of a 1, 5 starting from
peri ndopri | ﬁg@%’ﬁ&%ﬁ%’&ﬂg&l)%t&ﬂﬁ@%}“?hplfqpéo%b(?@ahydl‘o-lﬁ-

Step. El enepidale-20caFH0a ﬁéX&Hg%ﬂ

50.57 5.79

8.94 4.09

% 9% YN %S Cal cul at ed

ound 15.79 9.04 3.82 10

EXAMPLE 20 :

42 Ao B T O A RS SHLROCEY )i 3, 5 S5 ke 320
(2S, 3a3dafprofioliki Pdmindstibdidid )i (compound B;s) .
(et hoxycar bonyl ) - but yl ] - ammo} - propionyl ] -oct ahydro-| Hi
ndol e-2- carboxylic acid (1:1) Step A: D -tert-butyl

sotsd o2y A linol succinate 1 .

T S R R SRR S BN CHPELE Stiped ingteps Cana D

of Rymople, 1, Sabingrfoet teronpodnBdbiained irﬂ@ceﬁKDcif)E@ﬁﬂ)lé@ﬁog’
(5.6 g - 40 mol) in 100 mM of acetonitrile iS heated
at reflux for 16 hours. The mneral salts are filtered

Stepfd - angds ' distillation in_

o, e L QLRI b RIRY St BB bk Pridiesgr->-

f I ash Jétemiveedgndfomynehusiiic oeaidge|(2S, 38 1) a-{(KHLBY/(15)-1-

di chl or gnet hane/ et.hanol m xture as. el uant. The expected

pr oduc(% &lo“?ca ’%gfbé‘p%ﬂmi”??é PR P g egredHolifpleiscarboxylic
oi | . Sleep(IBl):

(2S)-2-[(2-{[5-Oxi do- 4- (phenyi sul phonyl )-1, 2,

5- oxadi azol - 3- yl Joxy} et hyl)am noJsuccinic acid
- ou i s obtained according to
TG Rt SR B G e SRS £ S 0g! B 1
stamting frcnin perirefobat amdehe cohipéieidtobiad in@hé%rvemegr opi onat e

with the conpound 25 obtained in the above St
E—Ze%@ﬂiiﬁlﬁ%’—‘%ﬂg@-lﬁo- 16]' C

t ep.

%C %H %N %S % Cl
Calculated 49.07 557 841 385 426
Found 49.12  5.82 8.27 370 412

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

Step 4 :  (28)-2-[(3-{[5 -Oxido-4-(phenylsulphonyl)-1,2, 5-oxadiazol-3 -yl]-oxy}-acetyl)-

aminof-succinic acid (compound B,).

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.
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-45- Step C:

(2S)-2-[(2- ([ 5- i do- 4- (phenyl sul phonyl ) -1, 2,

5- oxadi azol - 3 yIJoxy}ethyI)aﬁflno]su00|n|c acid - (2S,
3aS, 7aS)-1-[(29)-2-{[(1 §)-1-
(etlaoxycarbonyl)-butyl J-an7i no} _
proplon | J- oct ahydro-| Hindol e-2-carboxylic acid (1:1)

élﬁ)ét[ A, [f5SOUUb€&’F @édz}mwodymg 2 DotdhBal- QS@dMﬁ-acegd)
32??252@?’. PR L origSans 65k Ll AU 1Bhé (abovear o)
51 49 6180 10 a1y Rk e il 715
EXAMPLE 21: 5
TS & b e B it detieed i Son of Example 1

st{riifyg fam, [76&13)10 1[#hd Be émpound obtained in the_above Ste
¢ 159 etﬁ%iycarbony”% butyl]-an1no}-prop|%nyl] octa

El Ui ’0’ -2-carboxylic acid (1:1) 15 gtep_ﬁ 5
25)-2-{[3 [ G th phenyl ) sul phonyl J- S- oxi do-
(, % oxgg|2§gf 34§$$0i% proﬁn%nyl]an1no}su00|n|c acid

Cqlodaedund B6Lsy Thegr9conmpaeynd kggoobt ai ned according to
1 nqsrocedé; € descri bed |n Stegs A to D of Exanple 1,
Bi’4

Foun ﬁgﬁt |
é{gpb}Q?pLenylgﬁlphonSI) 1, 2, 5- oxadi azol e 2-oxide W th
3,4-bisg(4-nethylphenyl)sndphonyl]-1,2,5-oxad|azole

E A @S- 2-{BeOMelot4-(thengisilphonf-4;2168Fadiid-3 B
:(25) 2- {[ 3-THEOH By RRmiRAIHssings 3did 11 AfstaR, nS3-loi2 De2-1I(BS)-1-

, 5 d J) n _| d I
_ nggagagglgl chb}oﬁyM)bQﬁ? %ﬁ( }]-ﬁxtupllcrh%x}l]sty&gll]ydro 13 indole-2
(et hoxycar besy OX))hctﬁJ_c!d {:1) an7i no} . , _

yropi onyl ] - oct ahydr o-] H i ndol e- 2-cal boxylic acid (1:1)

25 The conpound is obtained according to the procedure

Stegeb cr | Beri-burdt@§)-E/, CEmlexaneingl é&mma}%&k}”{gg from

perindopril and the conpound obtained Iin the above

Step. -46-
A solution of di-tert-butyl L-aspartate (5.62 g — 20 mmol), 2-bromoethanol (2.84 ml —
40 mmol) and K>CO;5 (5.6 g — 40 mmol) in 100 m! of acetonitrile is heated at reflux for
16 hours. The mineral salts are filtered off and the solvent is removed by distillation ir
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

obtained in the form of a colourless oil.

St B - ?S)_ 2_[( ?_{[5_( )xid0_4..(])henyls‘ul[)honyl)- Z, ?’ 5-0xadiazol_ 3-
olep b
yl]oxy}ethyl)alnl)’lo;SllCCiniC acid (c0n7pozmng5)

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
obtained in the above Step.

Melting point : 160-161°C.
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El enental mcroanalysis : % C %1 YN % Cal cul at ed
51.78 6.08 8.63 3.95 Found§%925968453965

EXAMPLE 22:
(2S)-2-{[3-({4- [ﬁ; Cﬁ;orophengzésukgggggL? FCO;LFS 1, 2,
d i -
S @ B Y SO D5 Lt
S)-1 - (Eﬁb’é’}}?félﬂlt)@znmjsyedwztcydc]d arﬁ?.ﬁ@}zS {JdiS)pj p(ay) Dpesphydr

lic. a (1:1
So b ( (AR Car o h PO stine P s Ry Sl indide-E-cartgyic
- oxadi az@l(73) 10 yl }ozy) but anoyl Janzi no}succinic acid
(conpound B, 6) The expected conpound is obtained
according to the procedure described in Steps Ato D

f r cenent n ep, A _ of
THRLcomRRY & dotihbe ol DR ERe RSt desPrbRyisyfp B of Example 1
Stmﬂlgﬂom)gehuﬂmﬂah& ihe&fcbﬁhpbfmd obtained in the above Stg}g{l de with

3, 4- bj s( phenyl sul phonyl )-1, 2, 5- oxadi azol e
ézgﬂﬂv%Lgégﬁkéﬁﬁﬁroghenyl) sul phonyl ] - 1, 2, 5- oxadi azol e
2- oxi de. l[th po 146C. Ste B :
(2S) - 2- {[3- Fﬁ Er d&oph%ﬁgl)sulphonyl] 5-oxi do-1, 2
CHcdsiadi azob4 39 yBdey)baatan¢yVJatn|no}su00|n|c acid -
3a5, 7a S) 2-{[(IS)-1-
Fa g?hox carg%ﬁ} § ﬁzztgéb anf-A6} .
y .
propi onyl J- octahydro | Hindol e-2-carboxylic acid (1:1)
20 The conpound is obtained according to the procedure
EXAMBLE2Y: | |6233t-23ﬁSE{{4}1[(4Ebdatmﬂld%ehyl)sﬁlghbiﬂ{lﬁ-ofxidgﬁ%/ é ,5-oxadiazol-
I d the co und tained. in e abo
S ep. B ekt AP WPEPSaRA e sucapRoatida GEIEIIS) 1-125)2-
cal cul.at ed_0561-@itiody BarbBush e A Ahind2p B 1 5t edlyaro-17-
5.78 8.20 -
(2S) - 2- 1] 3-indaler2-ganberyld atid (kL) sul phonyl } - 5- oxi do- 1, 2,
5- oxadi azol 3-yl}oxy)butanoyl}am no}succinic acid -
(2S, 3aS, 7aS) - 1-[ (29) - 2-
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.

Melting point : 167-168°C.

Step B:  (25)-2-{[3-({4-[ (4-Methylphenyl)sulphonyl] -5-oxido-1,2, 5-oxadiazol-3-
yl}oxy)propionyl]amino}succinic acid - (25,3aS,7aS)-1-[(28)-2-{[(1S)-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.
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([(2 S)-1-(ethoxycarbonyl)-butyl]-a
m no} - propi onyl ] - oct ahydr o- | i ndol e- 2-carboxylic acid
(1:1) 5 StepAA : (29)- 2-{[3-'}(1%4'- [ (4- Met hyl phen) ;
| ) sul phonyl ] -5-o0xi do-1, 2, 5- oxadi azol - 3-
EMmerx st angy! Jazzi no} succi nic acid (conmpound B27)
The expected conmpound i s obtai ned according to the
procedure déderi éd i n %iveps9ASto D of Exanple 1 with

| ace , Jn St , of tert-butyl
Céj?ﬁlﬁ%?gxypr%neﬁ@ Wi %t%ferg-%but yl
Fdwridy dr oxybut/agpoatsegs ang 8f 3 94
3, 4- bi s(phenyl sul phonyl ) -1, 2, 5-oxadi azol e 2-oxide with

10 3, 4-bi s[ (4-net hyl phenyl ) - sul phonyl ]-1, 2, 5- oxadi azol e

EXAUPER X" 8P B-{iri Cifsrip ors s plabipy H-Ssmvese-4a. o mdiazol-

5- oxadi azo 13%&}0&&}&%&%6{}%&(}]&%@&&& RIS Y °(§§,§B§,7§§)i-fj-[(28)-2-

(_5,3a5 7a5)-1-[(2S)-2-{[(19)
(et hoxycar bﬁﬁlﬁ))l'@ig‘!zﬁylc}‘r@m’ﬁd}utyﬂ-amiHO}-propionyl]-octahydro-lH-

pr opi onyl p- wdr g- | b1 ndql e-2-carboxylic 15 acid
(1:1) The cgﬁn%%% aﬁsoxg%fgflﬁég'liccor ding to the
procedure described in Step E of Exanple 1, starting

from perindapri nd the_ conpound obtained in the above
Stegd 5. gﬁé’%ﬁ@?‘éf‘)‘(ﬁ&%@ﬁﬁﬁW{)gulph@}@l]wowoﬂl&, S-2@adiazol-3-

Eallgu l_ fZ}é @%ﬂ@?@ggé% }ﬁlcﬁz%icsaﬁﬁ (c057%81r)79d g 226) 66 6.15 8.67

2-[(3-{[ 5- Oi do- 4- (phenyl sul phonyl ) -1, 2, 5- oxadi azol - 3-y
L1 but anoyl ) - am np] - et hanesul phonj c acid -
Thf %él?%g{f}g, C?gg)o}uié_( tsz yist %ccordmg to the I?rrocedure described in Steps A to D

f Ekdibple I-Wigh X834 I; tyl 1 ionyl]-aqcta
° é&ir?IeH- i ndol eIQZE?g%é%()S/%PéAY gg}%wgiﬂg&&( gpp%ﬂk%lﬂthteﬁ'
busy] fl(hgdl{qxgb@mqy@ﬁ, and phaMybis(phenylsulphonyl)-1,2,5-oxadiazole 2-oxide with

A B ek Er BRBIPL B S Rlrpbibides) =7

Melting point : 145-146°C.

Step B :  (2S)-2-{[3-({4-[(4-C. hlorophenyl)sulphonyl]-5-oxido-1,2, 5-oxadiazol-3-
Yl}oxy)butanoyl] amino}succinic acid - (28,3a8,7aS)-1-[(2S)-2-{[(1S)-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 :
%C %H %N %S % CI
Calculated 49.67 572 828 379 419

Found 4944 578 820 370 410
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The expected conpound i s obtained according to the
procedure described in Steps ,(A and B of Exanple 6 with
the replacenent, in Step A,"% “conmpound B4 with
conpound B16 obtained in Step A of Exanple 13. Melting

EXAML 1- 1305 4SH B« . .
EXAMIER 13 (30 1P Rl M tyimbenrutehony S gxidar 2 Sroxagiazol-
I( ; éogy)s- gutS érwb}ﬁl[x?bum;yﬂﬂﬂfnsd}amﬁml kpbidnt ¢2884817aS)-1-[(2S)-2-

, 2aS, fadS)yy s - & Lo . .
(et hoxyca- bQﬂ]@ﬂ)‘éaﬂwﬁb&ﬁvbd}“fﬂl@mlemyr0p@atlhh§tahxdm-lH-
H-i ndol e- 2- pr¥oROX¥hioxyRChda (1)) The conpound is
obt ai ned according to %Ihe procedure described in Step E
of Exanple 1, 15 starting from perindopril and the

ojmo [ ' he ~abgve, Ste El e al )
S o aray ol 307 Bl S el auho. Saredinzed- 11
7.98  HpoiptbidshodBakinbsiBe e il beompBundfBs,) EXAMPLE 25:
N, N- Bi s( 2- sul phoet hyl ) -4-{[ 5- oxi do- 4- ( phényl sul phonyl ) -
1, 2,5 oxadi azol - 3-yl ] oxy} but anam de -

) - = S)-.1-, (et hoxycarb. .
Th&%&lﬁ%?%uct%y }nz]ﬁnisgo _%efdg)a{&[uér%i%}{g]t_o R %ﬂcif)ﬁeo‘?qsﬁpl?eﬂdﬂ Steps A to D
of Eaathpbeyl with teireplicenisht, 5n StepA,Af tert-butyl 3-hydroxypropionate with tert-
buNi%;?[' &(3-%}1[15- Oxi do- 4- (phenyl sul phoi zyl)-1,2," ’ .

1 dhydroxy tg%o%]anégg i@y {puiphonyl)-1,2,5-0xadiazole 2-oxide with

3 AR\ RS DA Rhénsd] FCALRRN BRI MG jalNe expect ed

[
conmpound i's obtai according to the procedure
argnditied 477l 48f€p A of Exanple 6, with the repl acenent
of conpound B4 with conpound B16 obtained in Step A of
Exanpl e 13. Step B:

Stepl® Bi S©8)-34f Rhast e Anidipn Qb k% 1= ybszhlphon %)'

1,2,5- oxaﬁii{gzgﬁ?[g- 10 y_\%’ Jgg@}%t aJr)érri %\Zg{%éh%;%l%ﬁ%
yl}oxy)butanoyl]amino}succinic acid - (28,3as, 7aS)-1-[(28)-2-{[(1S)-1-
(ethoxycarbonyl)-butyl]-amino}—propionyl]-octahydro—]H—z'ndole-Z-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 %S
Calculated 52.36 6.22 8.48  3.88

Found 52.66 6.15 867 416
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The expected conpound is obtained according to the

procedure described in Step % Exanple 6, starting
fromditaurine (prepared acc ? i ng to DE 10033580) and

the conpound obtained in the above Step. 15 Step C. -

EMEE 245219 ﬁgfg-b%}dﬂ A: (?h bﬁ%ﬂao%g 41 £ gh xaé%zglz g-yﬂ ho?&?}-

- oxa i azol -

(28 3aS 7aS))u@nPyD$)tn1ﬁoI {et@ﬂlﬁésulpl((ﬁii&t@oibl .chmm kiuf(yj)-z_
- anai no} kaQ:% hJ oct ah Sro ] Hindo] e- 2- carboxyllc

aC| d (1:1) C E‘% &atf&’ﬂé titidanyae bppienxlboetabydro-1H-
procedur e digield- mgru(ﬁ ﬁggadglqa Example 1, 20

starting from perindopfil e compound obtained in

the above Step. PHARVACOLOG CAL STUDY OF THE PR(D UCTS

THE | nor activity
4 3 o N el v koo b _buramoyt)-
Af ter {amfimj-ﬁ’ﬂm@ém@ﬂ@ﬁiidd}m (cﬂﬂﬂ&ﬁg{ E’:}{ 60 MM KCl to

characterise the sensitivity of the rlng, and washi ng,
a stable contraction is induced by - 50- noradrenallne

ThéQx d sence of .a
e oo b R G PRSP g b ek A anap
of d mpihft bavitorths eeplesmicat, Appte dh, 200 cahSodat BY iith Gm }%&ﬁad B
ob E undfeﬁ)&;l Lﬁﬁ is calculated by an | C50 (dose t 16
|hnr‘13| B]il ePeh MEdPef fect by 50 9. Results : the

M orpsinds) 3acceedi ng to the invention have a quite
significant relaxing effect; 5 by way of exanple, the

conmpounds of Exan'pl es 1 and 7 have 1 C50 val ues of 0.048

SR bt TR G e Frlbaive b pricpeasited W wsgh-sanoy)-
Rat s aman@hﬂaﬁ&ﬁéaﬁ&;%ﬁg a¥ict h (Pﬁ%o%zl}' }@% AD V[i] ﬁced

wider artificial respiration, and t
arteri %howéslwy/é bil@’lfrtélamc?}@do}bqnyé] -cathyek: @-tIHLzhdblefEa&n -boxylic
been pl.aged;in the femoral artery and is connected to
a pressure ensor. The vagus nerves are divided into
sect| ons and mecam | am ne (synpathetic ganglion
Tt | ocker jected i.v. at 1.5 ng/kg. After
1639%“3?? éf |OBﬁlnegr?§pQ}‘figqgstp rhg piosequag descaitied jrvSteptE af Bxample 1,

starfiglh bm perindopril and the compound obtained in the above Step.
Elemental microanalysis :
%C %H %N %S
Calculated 49.30 6.14 871 7.98
Found 49.15 6.12 882 822
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The maxi num hypertensive response to angiotensin | is

nmeasured in rats that, 60 mnytes 15 prior to

anaest hesi a, have received by”’the oral route either

Senegal gum al one (control group), or the conpound
EXAGEPLESS!: | Bty RS 4 PRI L R ef fect |

det er m ned %N%Q%@é%nt agyelyfg ?{&Smggﬁjg %@g%g%‘élp?‘f}“yl?'l’z’s'

angi ot ensi nOKa@i@mia}-yiﬂioxM}bintahhmidmnt(BSJ3aSJ7@Sp1-[&S§JzLH?S')_1-

. the conpogqﬁs according tg the invention have a quite

si gni fi cant (FAAXYSATRYD-Rytyleqminobpropions-ogtahzdrarbHeindole-2-

i njected at carh@§Re 86idQ1:1) "0/ kg the conpounds of

Exanples 1 and 7 result in angiotensin | inhibitions

of 85 and 88 % respectively. EXAVPLE 28 :

Phar maceuti cal conposition Preparation fornmula for 1000
S_t%;ﬁ_g : gj}f 'S%e(@%E{ 52?9 ’tfglt‘)g&’%gnﬂs qu ?O%J’ﬁ'ff 21 9 -gx%az%?ggf? -Qfly} beutanoyl /)-

..... axy[ }-5-norbarnene-2,3-dicarboximide- - - -+« « o

..... 100 g 25 Hydroxypropyl cellul ose

100 g Magnesium stearate

Step B : . .N,N—Bis(2—sulphoetky-l)-—4-{[5-oxida-4*(phenylsulphgnyg?-J,' ;_Tl-oxddiaz'ol—.?-
al C

......... 3 g -51- CLAIMS 1. Conpounds of fornula (1)
The Axpect¢dByompdyndwi erbedinedladoofilis ﬁf‘hﬂ% ?ﬁcedure descriged in Step B of
ngj ot.ensi n-caonvert.ing enzyme i nhibitor conpoun
Ex%gﬁjtea%nisf?ég%& T o %&é‘%ﬂ% n@repared. pesording thabiEc 10033680 brand the
coBp&s e REERMSindh & HHOWAG, contai ning at | east one salt-
form ng acid function and at | east one NO donor group,

m represents the nunber of acid fractions of B that

S et S SN ler- Trdo- Kby S Rb@ ok 5-oxadiazol-3-
, tcafidd . . 0nds 7 bes) d
ot ardcssi, 25802V Y Yl -
accor dVHECA R oploayivoriahy dronbil-éivioke-Betioigslit acifl gr-mul a | |

R3 Cy
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.

PHARMACOLOGICAL STUDY OF THE PRODUCTS OF THE INVENTION

EXAMPLE 26: NO donor activity

In vitro
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
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20

25

(H RIO0C H O COOH wherein: - Rl represents a

hydrogen atomor a |inear or @Lanched Cl- Coal kyl group,

- R2 represents a |inear or %ranched Cl1- Ceal kyl group

or an aryl-(Cn-C6)al kyl group 15 in which the ?!kyl
no@ddeeralihg (0.1 e inbthanbRdee or FRh&PHES 15! d inhibitor,
ng brancéed Cny%%glkqugroup or an anino?¥%§X%%)3PE§g
ORRALD LVR- Griuerlative cahepitratjpwsguies ¢ dpiphiedrndthehcavicheithe product

. Lic or bicyclic . 0
bt SRS PIRSEUTNS R ShEHE b mamom iy 1
Regaltdrahe asropsurdp dcdoadiap ketheinRanoiBavene e sgﬂiﬁ%am relaxing effect;

additéonal hetero atons selected fromN, and S, th

by ok gaie-oipe icemaPrydsh Brgmmnigsst andif duve JCsoorabuesrof 0.048 and
r | ected fromlinear or branched

Olgﬁfgg%%a%eﬁvﬁyhear or branched G -C6al koxy, oxo,

carboxy, aryl, C3-Cscycloal kyl, heterraryl, _

-Cl-Cg)al kyl 5 in which the alkyl group is

E—.’E—*@iﬁ&& “br aOZGH?é'd? indHbiting pngiogensih Eeenverting anzymee

ni trogen-containing systemis bicyclic, it may be

fused, spiro or bridged. 3. Conpounds of formula (I)
In@weording to claim2, wherein Cy represents N a

i di.ne. hydr oi | e, hyd |.opent a[ bj pyr
Rag%/ ér’re Oa{nh?slalgeglg?cr g{ltﬁé)er olbrzliﬁ_dtgtaf é]il(f gf??g? 512 Cé%liﬁﬁcgpll ]ﬁé}glfqtlﬁg,_ and the
avérag OB el Higssefe &ahsAdhRd(Bh) a 3Gl DY Hho _blggl?gmcgd in the femoral

wherein A represents enalapril, enalapri e, .
artpiysAnd gpequnectpd td apspird senperr Thelvggus netves areativided inkg sections and

' [ | il. l. i ]ate, 1 mdapril
me BBl oS Bsion oHPRRFT dt SRR ChpBiis ke After
stabibisanidna afgipteAsis OigdinRgtetlo. veatai Tpud/ikgsel ected fromthe

follown . , - : :
The maxunumqmypertenswe response to angiotensin I is measured in rats that, 60 minutes

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

Results : the compounds according to the invention have a quite significant inhibitory
effect ;

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 110 25 ......c.ovueieeeeeeeeeeeereeeeeeeeeeeeoeeeeon, 100 g
Hydroxypropyl CEIIULOSE ......c.cueururirireererereiceeeceee e ee e e e e, 2g
WHEAL STAICH ...ttt et 10g
LACLOSE ...vvvriiice ettt e e e e e 100 g
Magnesium STEATALE .........cccceueerurrerrereeetete ettt eeeees e seeee s e e s es s s 3g



15 conpounds OH bco0. O (la) -53 OH HOOOCH3 N HB
/O(g)p NHZ B HOON :TNHB OO HO (lc) OH H3CO O

O/ CH3 H3CNHBH O (IdJ°

CLAIMS

1. Compounds of formula (I) :

A)me B @D

wherein A represents an angiotensin-converting enzyme inhibitor compound containing at

5  least one salt-forming basic function, B represents a compound containing at least one salt-
forming acid function and at least one NO donor group, m represents the number of acid
functions of B that have been converted to a salt and n represents the number of basic
functions of A that have been converted to a salt,

the bond or bonds between A and B being of the ionic type.

10 2. Compounds of formula (I) according to claim 1, in which A belongs to formula II :

R, R, Cy

COOH

wherein:
- R; represents a hydrogen atom or a linear or branched C1-Cealkyl group,

- Ry represents a linear or branched Ci-Cealkyl group or an aryl-(Cy-Cg)alkyl group

15 in which the alkyl group is linear or branched,

- R; represents a linear or branched C1-Cealkyl group or an amino-(C;-Cg)alkyl

group in which the alkyl group is linear or branched,

Cy
- represents a monocyclic or bicyclic nitrogen-containing system having



OCHBH H3 NHBH O (le) - 54 OH H3CO O O CH3
H (1t) OH H3CO.0 O CH3 HB 3 0 (1g) OH
H O (1RY oH

from 3 to 12 carbon atoms and capable of having one or more additional hetero
atoms selected from N, O and S, the said system optionally being substituted by
one or more groups selected from linear or branched C1-Cealkyl, linear or branched
C1-Cealkoxy, oxo, carboxy, aryl, C;-Cgeycloalkyl, heteroaryl, carboxy-(C;-Cg)alkyl

5 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

bridged.

3. Compounds of formula (I) according to claim 2, wherein Cy
N

represents

a pyrrolidine, perhydroindole, octahydrocyclopenta[b]pyrrole, imidazolidine or
10 tetrahydroisoquinoline ring.

4. Compounds of formula (I) according to claim 1, wherein A represents enalapril,
enalaprilate, lisinopril, perindopril, perindoprilate, ramipril, spirapril, trandolapril,

trandolaprilate, imidapril, moexipril, quinapril or ramiprilate.

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

15 compounds :

OH

0
H,C o} o)
3 \/ CH3 .
N

N
H.B
0



(h) -55 OH HCO O O 3 CHs | ~N- CH3
| CH3 NN/ HB
| N/ HBO (hn) OH

OH

H.,C

O
H,C

HO .
& cH, H
N
H,C N
H.B ’



HOO CH3 HWj] JHH O (In) 5 in which fonnulae B
is as defined in claim1. S 6. Conpounds of fornmula
(1) according to any one of faims 1 to 5, wherein B

belongs to the following formula (I11) : X-(Akl), (Y)y
(Ak,)z Z (I'l1) wherein 5 - X represegs a CO7H, SO3H

or P(O(OH) 2 group, - Akl and Ake, ch may be
identical or diffgjent, each repr ts a saturated or
unsat urated, |inear’ Or AT et Q”%CSaL. eneygroup in

whi ch one or nore of the p.rbon

by an oxygen, oge Sz
group, the sai /1 ene oroupNogtl
substituted by nor e group from

C02H, SO03H, hyo v and anmino, - x,% and z, mhlch may
be identical or different, each represents 0 or 1, -
represents COor CONH, - Zre sents an NO donor
group. 7. Conpounds of formula’(l) according to claim
6, wherein the conmpound of formula (I1l1) 15 1is

sel ected fromthe conpounds of the fqllow ng fornul ae
HO2C- (Al cl)x Z (Ma) HO C CH=CH ( Ak3) x Z (IIIb) HO2C
Akd [ (y )N “”?1)0 H@S Het (ﬁkm

JYOO

(Ig)
OH
O
H.C O @] ‘.
3
~" CH,
N
H.B
0]
(Ih)
OH
HO o 90—,
CH, i
N
H.B
O




(Ak3)r \ (111d) HOZC 0 Z -57- 2 C\\\ OH Ak (IIlle)
HO2C CONH 311 2 HOZC HQZCN,_,, i(Ak3)z, (MO (Yi )Y Z
HO HO P-Ak3Z (ig) O HO HO>? P- Ak3 CONH- Ak3-Z (111 h)
0 5 H®BS- Akfi CONH Ak3-Z (IIli) HzZN ~ O Ak6~Z |Y
(HJ) C2H HO2C /(Ak3) = (El k), HRRG O Z in which
formulae : Ak1l, x, y, z and Z are as/defined in claim
6, 10 Ak3 and AkS, cwhichymay pe Ddentical or different,

each represents a ‘saturat I'negy or-. nched
h onefjor mgre _the carbon
3

d - Coal kyl ene group in whi
N
N
v Y

atons may be

0 0
1)
OH
O:Z
HaC\/O @]
CHs ) O\
CH,
N
N
H - B O/CH3
O
(Ik)
OH
HC O 0 O:Z,,'
CH, “
)YN
N
H-B
O
(Im)
OH
o o =3,
CH, " H
N
N
H.B H
@]
(In),

m which formulae B is as defined in claim 1.



10

15

repl aced by an oxygen, sul phur or nitrogen atomor by
an SQ2 group, Alen representg a saturated |inear or
branched G - C3al kyl ene gr oup ©H which one of the
carbon atons may be replaced by an oxygen, sul phur or

- NCbPERUsHFIonR1a B a8drEHE to 4my &{eo&fﬂt’lai%lgﬁ't&gf %}ggrlem Selongs to

represents a saturated |i1near “or branc
ghsdpllowingforwhilodE) of the carbon atons may be repl aced
by an oxygen, sul phur or nitrogen atomor by an SO, -
group, Het represents O or NH, 5 and Y1 represents a

carbonyl group. 8. &g Al Akfzgz'rulgﬂ ) according
to eit%ergof cl ai ns quﬁw,)y%eﬁgl n é |)é sel ected
fromthe follow ng groups : ONO (Z1) ONOX2 (]\IO (Z7?)
"@RGAL T~ ONO ONO, (Z3) 10 O --,,ti(COm'~ 1i:r
OB (24) OONONN-N (25) ~O R 0 ~N N+i N-R2 (Z6)
O

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

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

- Y represents CO or CONH,

- Zrepresents an NO donor group.

- Compounds of formula (I) according to claim 6, wherein the compound of formula (III)

is selected from the compounds of the following formulae :

HO,C-(Ak;)-Z (I1Ta)
HO,C-CH=CH-(Ak;),-Z (IIIb)
HO,C
" ak,
Ilc)
V) (
HO,C” Hel | TAky—Z

HO,C IOH
(AKy), (IIId)
HO,C o T~z
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15

15 -59- NNM-0 0- +' 0" N and its regioisoner R3 R3
XZ7) (Z'7) O N ~N+, O OWNO~1.,1u~ and its regioi soner
1 // A0 RS v~ -OR(28) t73) NONO- +ONNRS "4
and its regioisoner R /'& O SO SO (Z9) (Z9), in
whicgh fornulae : 5 in represents 0 or 1, R and R2,
whi ch Yoke identical or different, each represents a
Iinear branched Cl - C63hﬁ¥ group, or R and R2,
glh%bt _thékni troge omcarrying them forma
gen- G i ni ng Heterocycle having from3 to 7 ring
nenb which is optionally substituted by a |inear or
br anch®e - C6al kyl group, 10 R3 represents a nethyl or
am nocar bonyl group, and R4 and R 4, which may be
|degt|caIN r dL/f@uF edBH) r epresents a hydrogen or
hal oge \ﬁbar or branched Cl - Chal ky],
trlfluoronethyl or trifluoronethoxy group. - 60 9.
Qnds of forrmula (1) according to any one of clains
Ihg_5+PMmggekn Bis selectfdg)
Y

o)
HO

Ho—//P——Aks— CONH—AKk;—Z  (Ilh)
o

HO,S—Ak;~ CONH—Ak;—Z (IITi)

H,N o /Aks\z .
(103)
CO,H
HO,C
j\ ARk, (1),

HO,C o) z

in which formulae :

Ak, X, y, z and Z are as defined in claim 6,

Akjs and Aks, which may be identical or different, each represents a saturated linear or

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 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,



he fol |l ow ng conpounds: HO H3C O / \N(B1) O

fromt

~NOOCH H3CO- 0 O~s O OH OH - (B3) N Q0z
HO O 5000 SuOp //\\ (ég) + NOH,~-N~0O O -61 O
O H /OH S ON, OH

Akg represents a saturated linear or branched Cy-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,

5 and Y, represents a carbonyl group.

8. Compounds of formula (I) according to either of claims 6 and 7, wherein Z is selected

from the following groups :

e ONO, (Z))
ONO,
(Z,)
ONO,
Zy)
10 ONO,
0]
ONO
W\M’(CO)m\ 2 (Zy)
0
O

\ +
ZLLL‘WCON_/g/N\N/\\ (Zs)
(.

N N
o RTR, )

O—Z

15
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NNO O
NpOH(Bs) 00CH O\ OHH S//N/O(B6)
0HO 0N 0 H SO Qo s e o OBy L 90
00 SJ~NO(B) /N, ~NOHOO O5S OHOH H
r O(B9) ,NO CHO
N/O\N+/o_ O_\N+/O\N
>\ /< and its regioisomer H
R, R,
(Z,;) Z7)
N OO O~y N
}\ /< and its regioisomer }\ /<
w~0 R, e R,
(Zy) (Zs)
N AN +/O & 0O~ Ry
N N
and its regioisomer )\___/< R,
w0 50,
(Zy) Z'y),

in which formulae :

m represents 0 or 1,

R; and R,, which may be identical or different, each represents a linear or branched
Ci-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 Ci-Cealkyl group,

R; represents a methyl or aminocarbonyl group,

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

atom or a linear or branched C;-Cgalkyl, trifluoromethyl or trifluoromethoxy group.



-w-a\/osmlz(mq w/ oH OOQ\OTS
ONO ZNO OH OO0 O011 M@I&f ro O(Bl12) O=H
O0 O/OHS// NOH(BL) 77 1/NOO5000H HO
JONI." O SOHO OH (B14) N

9. Compounds of formula (I) according to any one of claims 1 to 5, wherein B is selected

from the following compounds :

HO

H,C 0

N/ >N (B,)
o~ ©
0
OH

H,C —

+/ \N (BZ)
N~

S O O
55 S T



00SO /
~N+\ NO O H00\§000(17)
O\ iOH\ SO N-~ L-oH(B1s) 'H d iN
© OH
O. .0
N/ H
\S/ O_\_<|” O
.
©/N+/ >N N og (B9
0

\\

©r H “—<

©/>—<—\—\<—\__ ®,)

N\ N
0)
OH
@ H N o w
N\ /
@)
\\s// 0 % OH
o
7\ \ \ (By)
NN OH



/ \\ (B19) ~N-~G 00 -64- 0/OS
) NOHOOO OH O\ OHS N O NO
HBC0 0 OO0 S H & (B?2) +~ NHO~N pi
OHILOH S N
N2

S 0O /OH
P—

@ ;/ { 7 oo
N OH

(Byy)

(By2)

(B;3)

Nlln

O
O



OH (B23) ~ H/\III( /N 0O O500H O\ /
1, O H 0 OH (B24) N~ QO %9-65004 o\ /
O\/Np H OH(B,s) _,N, BNOO\SOOH
INN-p OCH (B,6) O
0] 0
\7
7o
0]
O
N N HO
7
(@)
0] ¢
7
7 o
©/+/ \ ‘\_>:
N /N
SN
0 O HO
0] 0]
\7
JoRE o=
7\
Cl + N OH
AN~
0]
O

OH

OH

(B1s5)

(B16)

(B17)

(Big)



SOOHHO-N4 HB3 CNo OH(B,7) 50 O-0\%/ \ SO3H

Np (Bas) OO SQIH O\ /2480\\--SOH p/ N O (Bas)
Conpounds of formul'a’(1) according to claiml1,

d fromthe follow ng conpounds: -66- - (2S)-2-

[(3 - { [ 5- OXIdQ@4 (ehenyl sul phonyl)-1,2, 5

- oxadi azol -3 - ]-b§9} -pr%?lonyl aning]-succinic acid

Hhokycar bor(®l))- but y! ]
- ami no} - priQpi guyl ] - o€t aRydr o- | H i ndoD&E 2- car boxyl i c
acid (1:1); /
(25)-2-[(3-{[5-0 i-do- 4(1phenyIS|dphonyI) 1, 2, 5-oxadi azo
| -3-y1] - oxy}- progﬂonyl) 5 am no] - pentanedioic acid -
(2S,3aS,7aS)-1-[(2S)-2-{[(1S)-1- (et hoxycar bonyl) -

but yl ] - am no} - pr opi onyl ] - oct al ydr o- | H ni dol e- 2- car boxyl
ic acid (1:1); - )

2-[(3-{[ 5-oxi do- 4- (phenyl sul phonyl ) - 1 Obixadi azol - 3-y
l]- oxy} propi onyty- 2 no -ethanesplp onic acid -

e- 2- car boxyl

(2S, 3aBC aé) (2§)‘\2/\{Iﬂ(18) 1- (€ hoxycar K3yl ) - l}ﬂ)yl]
- anmo} - proplorugLT

>/’\< —>=0 (B,,)
N

H \”/ (By3)

© OH
OQ\éf) H
S OWNI o 0
©/N+/ \N 6] OH (Byy)
e \\O/



oct ahydro-| H i ndol e- 2-carboxylic acid -

{[(3-{[ 5- oxi do- 4- (phenylsulpgsnyl)-l,Z,S-

oxadi azol - 3-yl ] - oxy} pr opi onyt)™-ai ni no] - net hyl } - phospho
nic acid (1:1);

(28,SaS,7aS)-1-[(28)-2-{[(1S)-1- t hoxycar bonyl ) - but yl ]
-ai ni no} - propi onyl]- octahydro-| 1¢- 2- car boxylic
acid - 2,2 [(X& @-oxido-4-(qﬁien | sul phonyl)- 15

1, 2, 5- oxaghazol > -yI]-@i?}\Bngwo yl)-iigio] -diaectic

[(1S)- 1l¥ethox car bonyl ) -

- hydr o- |H—|ndoIeOEfcarbo£9ﬁ
acid - {2-[(3-{}B> ¢K'o-4-(pheny|su|phony|)-

1, 2, 5- oxadi az9l - 3-yI'] - oxy}

-proplonyl) am no] - et hyl } - phosphonic acid (1:1); -
(2S,3aS,7aS)-1-[(2S)-2-{[ (1S )-1- (et hoxycar bonyl) - butyl
] - am no} - propi onyl] 20 octahydro-| H i ndol e-2-carboxylic
acid - (2- {[5 & dg34- (phenyl sul phon
oxadi azol - I']-oxy}-ethwyl ) - phosphoni c

(2S) - 2- [( OX|§O-4/\/( h
| -3-yl]-a tangyTl )\

28 3 -

( ﬁo} proplog§ﬁ e

}<@6tahydro:lkkk9dole-2- 3fboxy(Bg)

mr—’h

ytyl]

(1:1).; -
)-1, 2, 5-oxadi azo

aC|d (1:1); 2p-
(2S)-2-{[3-({4-[(4-clilorophenyl)sul phonyl]-5-o0xido-1,2
, 5-oxadi azol - 3- yl }oxy) propi onyl ] am no}succinic acid -
(2S,3aS,7aS)-1-[(29)-2-{[(1S)-1- (et hoxy-

car bonyl ) - but yIQ ¢ @ﬂ@no} propi onyl]-o hydro-iFLindoIe-
2-carboxylic acidk(1:1)¢ -

(29)- 2- {[(4;1%{1 henyl)suﬁph yl1-5-oxi do-1, 2,
5- oxadi az XY \pr opi o r sucgiPic acid -
(28, Eﬁé [(25) [(1S) bt Rdxy-
carb l)- butyl])%n*a propionyl [

5 2-carboxylic aqgid (171); -
(29)-2-{[3-({4-[(4- nethylphenyl)sulphonyl]-5-oxido-1,2,
5- oxadi azol - 3-yl }oxy) - butanoyl ] am no}succinic acid -
(2S, 3aS, 7aS)-1-[(2S)-2-{[(1S)-1- (et hoxycar bonyl) -
but yl } - ar ni nOXs propi onyl ] - oct ahydr o-1 H i ndol e- 2- car boxy
lic aci L. 1S Conpoqus of formula (II1) :

<

X-(Akl) J) n X represents a
CO2H, P
+$D) ( SO,H
/N\O/ (st)
SO,H
0] )
\
>0 H
I TN
+/ \ SO.H
N N :
A o (By)-
o)

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

compounds :
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30

Akl and Alc,, which may be identical or different, each
represents a saturated or Qé%Q§atyrated, i near or
branched Cl1-Csal kyl ene group I'n which one or nore of
the carbon atons may be replaced by an oxygen, sul phur
or nitrogen atomor by an SO2 group, the said alkylene
group optionally being substituted by one or nore

grouf3s)- s[@-é[ét@d«f-ﬂdnhmtspmhxmyl&ll&id?k%gﬂd]gz?g?éyg{l@lxyggﬁggﬁonyl)-
¥ ooy 5208 Sucg 660 TS AT L Bl B -t ommbapony butyl-
€0} -Prapi Gyt AR da 1 480 fN-chfd B R

OoRe g Ty BB B MR G A by

wher@ h2®8-dA cP?qrletf*-(phﬂnahulphyrllqﬁ)e 1 J2oﬁemad‘iablh-g{y(1)]-oexr¥} propiony))-

di f f.gL8pt hEpLegents R T ]

or aﬁlhﬁﬁfe%ern?%l%a%)?canéﬁéd d (-%éﬁ%( ’%g)f le?(lzlg} #1{ldFy gé?th?"yc@rbonyl)

15 thuitl]- iy gtrbeisyy 19 ookRydrd A - Rid8kes Sarh oty i heia (1

synt i s.of the conpounds of fornula ?ﬁ -accorairng to

ol ai#grﬁ%{fs'%‘g%‘i‘@hé@ﬂﬁéﬂmﬂ&H,%Sfosaélaad-aﬂylﬂhfiy}o%ﬁmwfﬁ@l)B

: . . 2( t /) §AHI V. lents o ]

conpound A ea PR SR ek bRy 87 nestamponsy

as ubilleminogipediientl]-actaionipe-u Atingble-20xb iy |a@i_d((ﬁ:)1?;

accos di t ope of claims 1 to 10 in“conbinati’on

i t R SHS ) T4 el ethare aabond bespllsinting }-progictuy]-

NON ot @K dro S IoRNE SaBbx AR Jot £ @8 ot 1)-1,2,5-

Pha?naq%u?icaﬁ 8onpo%it¥%n gcpoﬁé%ﬁ &e) %ﬁé?ﬂ??@?ﬁ%PHY)

use ow@m3ty1bamemopmyl)gamm¢]anaﬂas>l}ggﬁaﬁtﬁ%ﬁge}cgg%e%

tical sjtion accor . ;

For (B S T T aa R~ lsi ey b -buts-amino)-propiony1]-
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)-
1,2,5-0xadiazol-3-yl]-oxy} -propionyl)-amino]-ethyl} -phosphonic acid (1:1);

- (25,3a85,7a8)-1-[(28)-2-{[(15)-1 ~(ethoxycarbonyl)-butyl]-amino }-propionyl]-
octahydro-1H-indole-2-carboxylic acid — (2-{[5-0xido—4-(phenylsulphonyl)-1,2,5—
oxadiazol-3-yl]-oxy} -ethyl)-phosphonic acid (1:1).;

- (25)-2-[(4-{[5 -oxido-4-(phenylsulphonyl)-1,2,5-oxadiazol-3 -yl]-oxy}-butanoyl)-
amino]-succinic acid - (2S,3aS ,7aS)-1-[(25)-2-{[(1S)-1 —(ethoxycarbonyl)-butyl] -
amino}-propionyl]-octahydro-1 H-indole-2-carboxylic acid (1:1);

- (28)-2-{[3~( {4-[(4-chlorophenyl)sulphonyl] -5-oxido-1,2,5-oxadiazol-3-
yl}oxy)propionyl]amino} succinic acid - (2S,3aS,7aS)-1—[(28)-2-{[(18)-1-(ethoxy—
carbonyl)-butyl]-amino}-propionyl] -octahydro-1H-indole-2-carboxylic acid (1:1);

- (25)-2-{[3~( {4-[(4-methylphenyl)sulphonyl]-5-oxido-1 ,2,5-oxadiazol-3-
yl}oxy)propionyl]amino}succinic acid - (28,3a8,7a8)-1-[(28)-2-{[(15)-1 -(ethoxy-
carbonyl)-butyl]-amino} -propionyl]-octahydro- 1H-indole-2-carboxylic acid (1:1);

- (25)-2-{[3-({4- [(4-methylphenyl)sulphonyl]-5-oxido-1 ,2,5-0xadiazol-3-yl} oxy)-
butanoyl]amino}succinic acid - (28,3a8,7aS)-1-[(2S)-2-{[( 18)-1-(ethoxycarbonyl)-
butyl]-amino} -propionyl]-octahydro- 1H-indole-2-carboxylic acid (1: ).
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ertension and the vascular and renal sequel ae

?h2¥gof, systolic hypertension, peripheral vascular

di sease, atherosclerosis, rést'enosis, cardiac
insufficiency, thronbosis and any thronboenbolic I
events, stable or unstable angina pectoris, cerebra
vascul ar acci dents, coronary accidents, nyocardia
11.nfGemepousds of fosmulag{ll) 1 enpdel | i ng, di abetes and the
vascul ar and renal sequel ae thereof, conplications 10
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13.
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pat hol ogi es invol ving inflammtion and oxi dative

SUI €§ferein

- 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 Ci-Csalkylene 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 carboxy, SOsH, hydroxy and amino,

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

- Y represents CO or CONH,

- Zrepresents a group Zo or Z's :

0 - R, . R

N/ \N+/O O\N+’O\N 4
L TN O

w0 SO,

Z '

Z5) (Z')

wherein R4 and R'4, which may be identical or different, each represents a hydrogen

or halogen atom or a linear or branched C1-Cealkyl, trifluoromethyl or

trifluoromethoxy group.

Process for the synthesis of the compounds of formula (I) according to claim 1,
wherein compound A is reacted with compound B in an amount at least equal to

(/m) equivalents of compound A.

Pharmaceutical composition comprising as active ingredient a compound of
formula (T) according to any one of claims 1 to 10 in combination with one or more

pharmaceutically acceptable, inert, non-toxic excipients or carriers.
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14.

15.

16.

- 68 —

Pharmaceutical composition according to claim 13 for use in the treatment of

cardiovascular pathologies.

Pharmaceutical composition according to claim 14 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.

Pharmaceutical composition according to claim 13 for use in the treatment of

pathologies involving inflammation and oxidative stress.



