1 NOVEL DI AZENI UVDI OLATE DERI VATI VES, METHOD FOR THE PREPARATI ON
THERECOF AND PHARMACEUTI CAL COWVPOSI TI ONS CONTAI NI NG THE SAME The
priesent invention relates to new di azenjundi ol ate conpounds, to a
process for NOVEL DIAZERUMDADILATE DERIVATIVEY) METACE HOR TAE PREAPRATIDNGREREOF
cont ai ni ng them TANBPHABRMAGEHTICARhDOHPOSTIHONSCONTAININGSTHERAMEY be
used in the field of hypertension and cardi ovascul ar di sease.
S5Hypertensi on brings about an increased risk of vascul ar accidents,
especially at the cerebral and coronary level. It is nore and nore
frequent |y Tas $msémthﬂbﬁ teladeshte rnepaditmehingidédats wahpasidg tth erpeake fop Sheir
or netabolic di sord ﬁuch a? qbes it di abetes .or renal

i nsuf fi ci eREPIRRIEH: zﬁ’)B BOPEBH C%P%%%Oé‘gc‘f LA AEMt “spasns and
thronboses. Diuretics represent a class of very effecti ve

anti - hypert{ensive nmedj canents. Their reduce the
ROt al or | BROEADTPRGIds PN Bl STHIES A RGeSt Bkt i oG PVaBT M Hrk
decr easi ngcRhidsimuldodittdss. Di uretics reduce the nunber of

cardi ovascul ar accidents and are also effective in cardiac
insufficiency. They al so have the advantage of having few

cont r a- s ndigadricRAsn Ve Plabbifi A0 iedabedt AbIETRIRSLulaFNRYIdERY, BPeGANPLNGR
w th ot her asses of anti-hypertensives and are syst enati cal | y

i ncl uded V\/ﬁ‘é?brél ppd cgiongry levele Ihpy mage raadumprsd frequently rpggsiciated with other
deri vati ves, @6l Sk Qéﬁﬂeras%lemﬁg BRI B G ¥ Berd SRR obdity Riifbetel LBZAM
JP 58 124766 and FR 2 3 311, or as antidiabetic agents”in Liu et
al . (Bioor ngUflﬁ@Gﬂcmbéﬁh amqablmggaseigle rigiobspayms Fidtembpgesdi scovery
of its car g} ouag Q%B rE nv]aEfcia%‘of e d%%%%cud%' dniC Qrtéﬁ%?%ﬁé&ﬁca&'é@s Jg?e? r REAN
recogni sed as a v odi | at ory and”vasopr ot ec ve nol ecul e capable o
pr eveni® ngeffot isds oxipesiis totaltisaplosdirenisaics b irgraabing teesrstion dizgodium and
endogenous f

i seace. - NG TEEE leshol 45y le. ShlDRRR ST AR At f A AF YOS A g
car di ovascuk aisopfszehmeogu atsdlacdysﬁﬁﬁnwm}o They alshdaen thet ddehntagn dahsng faw
e ey la SRHSHENEHD O Reab D PIESRE ) M SR BRHAE S B o
pectoris amti-lpgedéraives asdibfel systematycally hm:lzlmneﬁhemaabl- ef rbdteraply it Img:&ed.

pr oduc SsOcCi ted with t act to for n

b *frot kol PSR RS trReeF dsdioselbis af BB R e sBeng DL, URRFE P BRAETIeY
t he hy per t gidSIRVE 0@ms 1160t ad HoRleabdR @ﬁt@ I’ns LOpetSe (Biddh MaThah. Lett. 2003,
reduction jn é(iifbm ic arterial pressure. Uncontrolled systolic

arteri al 2d8¥ i s a significant risk factor for cerebral and
cardiac accidents and is often resistant to anti- - 2 - hypertensive
treatnents. |ndeed, despite the denonstrated anti -hypertenS| ve and
vasopr ot ectip¢rehe fisenvesy Qfﬂts&ﬁi&*r‘é’ﬁc&“ agtignde A0, pitigegpgorsxide (NO) has been

anti - hyperfgnsaisy® £ Qduaiilaeft Ghi alasBhBReNE mASRRC @bdbYe I¥S bRV Edting
remains difficult to control, "and the nor bi dlrtgé and nortality rates

r emai n2thi gtisospasire aékfmsplemsmoﬁndaﬂm@mdhatpﬁ eenoys traediterr 8xups coffering
product s ‘(’)@b‘r.le&dnn@af?x\é@cz{rﬁiﬁbefsmﬁ&t disdh ef)gxﬁé gé‘ §§s¥x§1all9 g:‘i&iu & 9% QRL dndGmang

vascul oprotective properties and Irect anti-thronpotic
action, NGeHawndg im q@k@@‘eilseﬂaramtholagg&, edwtinagorared tat ¢éndothelbyrhocduses a

ef f ect (V\ﬁ%&@lg‘q‘ﬂ,g? g&olgg}mm w903, J. Thronb. Haerpst., 1, 2112-2118).

Mor eover Vatives are disclosed in Konter et al. (Eur.
J. Og. Chérov0dtor@dMpauids, such as nitroglycerine, have been used for a long time to treat

25 angina pectoris and cardiac insufficiency. The beneficial effect of those products is
associated with their capacity to form NO (spontaneously or metabolically). Their use has
also led to the observation that in the hypertensive patient those NO donors cause a
substantial reduction in systolic arterial pressure. Uncontrolled systolic arterial pressure is

a significant risk factor for cerebral and cardiac accidents and is often resistant to anti-



10 In addition to having a novel structure, the conmpounds of the
present invention exhibit such a dual pharnmacol ogical activity,
conferring upon thementirely surprising-and val uabl e properties in

the field af,diuperd eRsthiaNthdead, dideypas C WleardeRdhiiRtaAgi B8-hypb@sive and
specifically, the present invention relates to conpounds of formula

(1) 1 SwhevasoRrotecfe pifstsefetirstics ang @Fhsyelassat %ﬁnﬁﬁz'p@éw%@mdéwt& ytesiah
Gor a lingakapd epge%ﬁﬁtﬂ%t&g re@mﬁl dssﬂcug &@bmm%p Qﬁa kﬁé&hs@l&% ﬁdgﬁ&%ﬁty
G wherein G represents a - CH2),,,-B-

group wher gites rempinihighg, 1, 2 or 3 20n1|s 0, 1, 2 or 3 pis O or 1, -
0is 0,51 é | N
dlfferent Qézéﬁhggbﬁgég?ﬁ)?@ﬂ;ﬁ?gg%ﬂlg?g%?%$q§o¢gﬁggbﬁéxnl?gﬁgﬁgéaml

(Ci - C6) al kyjzpeqpml\w cardiopro¢ptive jand (yn&cumorqtmvg powppsics @ -waytd a@@R4 Rrect

L
whi ch nay Gﬁmﬁﬂénﬁleﬁhlplﬂﬁ;ﬂféhﬂmﬂ>I@a&hﬁnebr%@éﬁﬂuﬁ Pbarelver, NNIO-donora

group - dérlvgflv]é]s' are disclosed in Konter et al. (Eur. J. Org. Chem. 2007, 616-24).

10 In addition to having a novel structure, the compounds of the present invention exhibit
such a dual pharmacological activity, conferring upon them entirely surprising and

valuable properties in the field of hypertension and cardiovascular pathologies.

More specifically, the present invention relates to compounds of formula (I) :

R3 Me
N Cl
NH R ¢y
N/ :
0 SO, \R2

15  wherein :

R; represents a hydrogen atom,

R, represents a group G or a linear or branched (C,-Cs)alkyl group substituted by a group
G, wherein G represents a -(CHy)p-A-(CH2)m-B-(CR4R5)p-(CHz)o-Rs group wherein :
- nis0,1,20r3,
20 - mis0,1,20r3,
- pisQOorl,

- 0is0,1lor2,

25



10 1 - and R6 represents a group /"NeNie 9 R8 wherein R8
and R9, which may be identical or different, each represent a |inear
or 15branched (Cl-C6)al kyl group, R3 represents a hydrogen atom or an
NC2 group, to their enantioners and di astereoi soners and also to
addition salts thereof with a pharnaceutically acceptable acid or

base. Anong theRpﬁﬁ‘rRmﬁ’é@bif@éﬂbleyd@&&@?éﬁt diffFrent eachgenrpispiea Inulyogsa atom or a
mentioned, wt hlgﬁgar (© tation, hydrochloric acid,
hydrobrom' c aci sul p%r?‘g a(2:(|96 pﬁ%)s honi ¢ aci d, acetic acid,
trifluoroaceti cwhapid, oeaef he growms, ~G¥Hpr Wvi- GRa%:i bf tﬂml%wh@mam)d equally be
succini ¢ acid, [ f C

20i d, ot ric adraibahiLIRRte o LR A8 thoidITE BUGORS) Bronk TR o
aci d. Anon@pnbtmephﬂmalr)naceutl cally accept abI e bases there nay be
menti oned, vvithu [ in an a [

pot assi um hydr oxi'd Br’T{)V‘rfll}le}f %‘ayg)r%lﬁeémcgeorr td%tg r?ﬂt1 am n rese}ﬁ{ja 'NH' ora
especi al l y, thegrbn‘;yentl on reI ates to corrpounds of forrrul a (I) V\/nerei n
R1 represents a hydrogen atom Advant ageousl y, the invention rel ates
to conpounds of formula (1) wherein d?3 rep)gsents a hydrogen atom or
an NO2 group. e\”/

o]

10
?-
- and R¢ represents a group O\N’/NiN/ Ry
| 3
wherein Rg and Ro, which may be identical or different, each represent a linear or
15 branched (C;-Cg)alkyl group,

R; represents a hydrogen atom or an NO; group,

to their enantiomers and diastereoisomers and also to addition salts thereof with a

pharmaceutically acceptable acid or base.

Among the pharmaceutically aceeptable acids there may be mentioned, without implying
20  any limitation, hydrochloric acid, hydrobromic acid, sulphuric acid, phosphonic acid,
acetic acid, trifluoroacetic acid, lactic acid, pyruvic acid, malonic acid, succinic acid,
glutaric acid, fumaric acid, tartaric acid, maleic acid, citric acid, ascorbic acid,

methanesulphonic acid, camphoric acid.

Among the pharmaceutically acceptable bases there may be mentioned, without implying

25  any limitation, sodium hydroxide, potassium hydroxide, triethylamine, tert-butylamine.



“wherein R6 is as defined hereinbefore. The preferred R6 group
according to the invention is the group4=0-N=N(0)-NR8R9. The bond

-N=N- of the R6 group preferably has the Z configuration. 10R8 and R9
“preferably represent a linear (Cl-C6)al kyl group, such as, for

exanpl e, Moregishgdially, thepinvéven rmiates te spepowids f fodneila AY evderean Ry e¢atests a
to the fqﬁ]omnn%tconpounds of fornmula (1) :

(12) - 2, 2 THAREFY AL o) i dohy dr azono] ani no{ oxy) met hyl 3- { [(

{2- chl oro-5 -[(2 met hyl-5 -nitro-2,3 -di hydro-1J1i ndol -
-yI)carbanDyIThhenylIsulphonyl) 15an1no]nethy||benzoate

({RIZ)-2 Azd\@n@g Imm@l@mmrralzxtﬁsé? sempeynshe\of hemhya (13 whefein R represents a
2-chl or o5 ihydro- 1 H in dol -1 -yecarbanoyl]
phenyl hgu %ﬁ HF%%%%%%%’% Netr yl | benzoat e, tert-butyl

({2- chloro 5-[(2-nmet hyl-2, 3-di hydro-1Hindol-1-y1) car bapoyl
]phenylf205u|phonyf|RI[(12) 2, 2-di et hyl - I - oxi dohydr azon
oxy)nethyl] - carbarpate, - 5 -

({[ ( 14- 2,R>-adivantageQuslygePiessiyfeir S58WG1 ani noéﬁxy)
N-(tert-but oxycarbonyl) -

N- (125chl or o- 51( 2- et hyl - 2, 3- dlhydro IH-|ndoH31ryl car banoyl ] phenyl | s
ul phonyQgl ycinate, ({[(1 Z) 2, 2-di et hyl -
-oxidohydrazono]anino'oxy)nethyl N ({2- chloro 5- [(2- nethyl-

- di hydr o- 1H-i ndo).- yI)@@rbanDyfIphenyk)sulphonyeegC|nate
({[(12)-2, 2-dig 1- oxndohyd(azono]anlggkfxy)nethyl 4-
{{({2-chloro-5 CH of —CH—R
met hyl - 2, 3~ “1H i ndol - 1- ypcarbanﬁ?&]ph@nylIs%dphonytanfnof-
nmet hyl i benzoat e,

{[(1Z)-2, 2-di et hyl - | - oxi dohydr azono] am no} oxy) net hyl
-({[(2-chloro-5-{ [(2R) -

- met hyl sheBeinlRp ydasadetided heeinbtfoyé.] car banoyl ) phenyl ) sul phonyl j am no}
nmet hyl ) benzoat e,

[ (1.2)-2,2-diethyl-1-o0xi dohydrazonol anm no} oxy) net hyl

{

e

[

(
ﬁ4( { 210Rb 0t R gro ?%Tc&}f&m% S theqhbé&ﬁliroﬁ létﬁe'g?&ﬂ;-:dN%%fml ]

yl sul phonypam noj e enzoat e,

(12) - Zhg bdné Ny~ of br |Pdcgu«yld1 m&mﬁlzahamtb]: dapnfigttagibn4- {21(
2-chloro-5- [((2 R-2-methyl-2,3 -di hydro- | Hindol-1-yl)carb
anoyl ] phenyl } sul phonyl)- am nol ethyll benzoate.

10 Rg and Ry preferably represent a linear (C;-Cg)alkyl group, such as, for example, an ethyl

(
4
2
({
4-
ph -
({

{

group.
Even more especially, the invention relates to the following compounds of formula (I) :

e ({[(12)-2,2-diethyl-1-oxidohydrazono]amino }oxy)methyl 3-{[( { 2-chloro-5-[(2-

methyl-5-nitro-2,3-dihydro-1H-indol-1-yl)carbamoyl]phenyl}sulphonyl)-
15 aminoJmethyl}benzoate,

o ({[(1 Z)-2,2-diethy1- 1-oxidohydrazonoJ]amino}oxy)methyl 3-{[({2-chloro-5-[(2-
methyl-2,3-dihydro-1 H-indol-1-yl)carbamoyl]phenyl } sulphonyl)amino}-
methyl}benzoate,

e tert-butyl ({2-chloro-5-[(2-methyl-2,3-dihydro-1H-indol-1-yl)carbamoyl]phenyl }-

20 sulphonyD)[({[(12)-2,2-diethyl-1-oxidohydrazono]amino }oxy)methyl]-

carbamate,



The invention relates also to a process for the preparation of the

conpounds of formula (1) which is characterised in that there is used
as starting material a conpound of formula (Il1) : 20 (T) wherein R3
is as defined for formula (1), to yield a conmpound of forrmula (IV) :
0 wherein R3 is as defined hereinbefore, and R represents a |inear

or branched (Cl- 5C6) al kyl group or an aryl-(Cl-C6)al kyl group in
whi ch the al kyl, }ﬁ mgtha?l[-%z‘x&o%?drazonﬁﬁ%l%n? gmetm W~ g?PV& gutg&@ on(y@,)

in the presence of " a’base
wherein R2 is as Mé{ﬂrchl@cb Sﬂﬁ(ﬂ-m@hyrlﬂBadm}ld)o- bitihdXl- t-gDeadmenyBplenyip ogen
at om sulphonyl)glycinate,

e ({[(12)-2,2-diethyl-1-oxidohydrazono]amino }oxy)methyl N-({2-chloro-5-[(2-

5 methyl-2,3-dihydro-1H-indol-1-yl)carbamoyl]phenyl} sulphonyl)glycinate,

e ({[(12)-2,2-diethyl-1-oxidohydrazonolamino }oxy)methyl 4- {[({2-chlo fo-S -[(2-
methyl-2,3-dihydro-1 H-indol-1-yl)carbamoyl]phenyl } sulphonyl)amino]-
methyl}benzoate, ,

e ({{(12)-2,2-diethyl-1-oxidohydrazono]amino } oxy)methyl 4-({[(2-chloro-5-{[(2R)-

10 2-methyl-2,3-dihydro-1H-indol-1-yl]carbamoyl} phenyl)sulphonylJamino}-.
methyl)benzoate, «

e ({[(12)-2,2-diethyl-1-oxidohydrazono}amino }oxy)methyl 4-{2-[({2-chloro-5-[(2-
methyl-2,3-dihydro-1H-indol-1-yl)carbamoyl]phenyl} sulphonyl)aminoJethyl } -
benzoate,

15 e ({[(12)-2,2-diethyl-1-oxidohydrazono]amino } oxy)methyl 4-{2-[({2-chloro-5-
[((ZR)-2-methyl-2,3-dihydro-1H-indol-1-yl)carbamoyl]phenyl } sulphonyl)-

amino]ethyl} benzoate.

The invention relates also to a process for the preparation of the compounds of formula (I)

which is characterised in that there is used as starting material a compound of formula (II) :

R; Me
1\{ cl (W
NH |
o) S0, NH,

20

wherein Rj is as defined for formula (I),



to yield a conmpound of formula (I/a), a particular case of the
conpounds of formula (1) : 10 wherein R R2 and R3 are as defined
herei nbefore, - 7 - it being possible for the conpounds of formula
(I/a) to be obtained al so by condensati on of a conpound of fornula
C140-12)0-4 wherein o and R6 arc as defifted for fornula (1), with a
carboxylic or phosphorami dic function present in the group G

whi ch conmpounds of forrmula (l1/a) are optionally heated in acid nedi um
to yield a 5 conpound of fornula (lib), a particular case of the
conpounds of fornula (1) : wherein R2 and R3 are as defined for
formula (1), which conpounds of fornmulae (l1/a) and (1/b), the
totality of which constitutes the conpounds of fornula (1), are
purified, where appropriate, according to a conventional 10
purification technique, are optionally separated into isoners
according to a conventional separation technique and are converted,

if desired, int addi ti al t th a pharmaceutically acceptable
acid or basé®” de@“?@ﬁ% 52 %ﬁﬁ®0rnula (I'l) as defined herei nbefore
are obtained by conventional reactions of organic chem stry, such as,
for exanple, the process described in patent 15specification FR 2 003
311. G ven their pharng s properties, the conpounds of the
present invention arfe—o r' rddd reat ment of hypertension and
cardi ovascul ar pat hol og dyconpl i her eof , such as
retinopathy, cerebral ac0|dent$ de t ventrlcul

hypertrophy, cardiac insuffici éft pectoris, nyocardia

i nfarction and nephropathy. The c%)

wherein Rj is as defined hereinbefore, and R represents a linear or branched (C;-
5 Cg)alkyl group or an aryl-(C;-Cg)alkyl group in which the alkyl moiety may be linear
or branched,

which is condensed, in the presence of a base, with a compound of formula (V) :
X—R; (V)
wherein R; is as defined for formula (I) and X represents a halogen atom,

to yield a compound of formula (I/a), a particular case of the compounds of formula (I) :

1‘{ Cl
NH }Rz l/a)

N
0 SO; \H/O\
0

10

wherein R, R, and R are as defined hereinbefore,



20 according to the invention are also of use in cardi ovascul ar
pat hol ogi es associ ated wi th at herothronbesis, such as cerebral and
coronary accidents, arteritis and vascul opathies, as well as in
~vascul ar conplications of a nunber of disorders, such as diabetes,

obesity, - 8 - netabolic syndrone, cancer, fibrosis of the |iver
etc. The. v f ' P ' | .
chei ar i SBEHARIELE R Sllnls kAR G181 Sy B BB ensation o

phar mac e utdoafloufid 6pfosmiula00Is(CINNPRE, Sitgeia D MdtR Mie b @efidedi forinulag@ tvith
one conpound of formula (1), .an optical isoner thereof, or an

addi t i on asghoxyliqar phsphgremidic Sretinn pesgentdatheergup &bt abl e aci d or

base, alone or in conbination with one or nore pharmaceutically
acceptable, inert, non-toxic excipients or carriers. Anong the

phar macewthidalcompopadsi of dosnde ddkyiang optondily heateditin cavid heediumato peld a
mentioned nore especially those which are suitable f or al

o erbor spmppe SUGRBE (/bhe Paisei e GinS Htatas 6 LB : or
trans- cut aneous, intravaginal, rectal, nasal, 10perlingual, buccal,
ocul ar or respiratory adm nistration. The pharmaceutical conpositions
according to the invent"'\i parenteral injections include
especially sterile ?f b nd nNgQn- agueous sol utions, dispersions,
suspensi ons and enutrsi et | sterile powders for the
reconstitution of injects S uti ons joF W spefsi ons. 15The

phar maceuti cal conpositions accdr i ng i nvention fqpbfolid or al
adm ni stration include especi al abl & dr agees, subl i'ngual

tabl ets, sachets, capsules and gra ,N\for-NHKHquid oral, nasal,
buccal or ocul ar adm nistration, tHK&y incIudeSQspeEHQJIy emul si ons,

sol utions, suspensions, drops, syrups and aerosols. The

phar maceuti cal conpositions for rectal or vaginal admnistration are
preferably 20suppositories, and those for per- or trans-cutaneous
adninistVé@ﬁ%%Rﬁﬁ%¢3dé“@§ﬁ@§ﬂ%1ﬁyﬁﬁﬁﬂdéﬂ§, aerosol s, crearns,

oi ntments, gels and patches. The pharmaceutical conpositions

menti oned above illustrate the invention but do not limt it in any
way. Aieig colpopdtar thdembuleal (I/4) andefittabltle; totakiyt pof nelnich codnstitutes the

excipients or carrjers there may .25be nti oned, by way. of exanple. .
and wi t hswpp?wa%ﬁfjrﬁﬂaﬂi? Wl e &%’*Pgﬁ,a WHEIPEPTists, VFRIGing to a conventional

10 purification technique, are optionally separated into isomers according to a conventional

separation technique and are converted, if desired, into addition salts with a

pharmaceutically acceptable acid or base.

The compounds of formula (II) as defined hereinbefore are obtained by conventional
reactions of organic chemistry, such as, for example, the process described in patent

15  specification FR 2 003 311.

Given their pharmacological properties, the compounds of the present invention are of use
in the treatment of hypertension and cardiovascular pathologies and complications thereof,
such as retinopathy, cerebral accidents, dementia, left ventricular hypertrophy, cardiac
insufficiency, angina pectoris, myocardial infarction and nephropathy. The compounds
20  according to the invention are also of use in cardiovascular pathologies associated with
atherothrombosis, such as cerebral and coronary accidents, arteritis and vasculopathies, as

well as in vascular complications of a number of disorders, such as diabetes, obesity,



“preservatives, wetting agents, enulsifiers, dispersants, binders,

swel ling agents, - 9 - disintegrants,-8etardants, |ubricants,

~absorbants, suspension agents, colourants, flavourings. The dosage
used varies according to the age and weight of the patient, the )

adni ni st matebekicrsypdiome; gangskaktbrasis i tbaliveoaigod e compamisare dlso pleuse in
nature a it [ the adm nistration of any

associatggpéﬁﬁgﬁﬁéﬁ‘gﬁnqﬁgmggggggﬁé%ﬁgggg rom0.1 ngto 1l g in one or
nore adm ni strations per day. The Exanples which follow illustrate

the invention but do not limt it in any way. The starting materials.

enpl oyed TAFPTRIFHMPISRERR H1ated Alsg, 19 apuHial CNRRSEING; SR B MenBiwACt Ve

procedur ggoredi@ntT9et bRE ESLESuRS off BEmERTPO YR GRS SEhEeHeleBt, [ &n addition
Exanpl es re detennined according to the usual spectrophotonetric

t echnb queslt (hendafavitted pharNEicORjcalimsscapprble acidret byde, albine of o keombingtion with
Preparations | ead to synthesis internediates for use in the.

pr epar at i°Bfi 06@"%%“\5@?{%%%‘?@5 TR HR'S) MG TGIXICECIR e AT

15- (Benzyl oxy) - 5- oxopent anoi e acid Di ssolve glutarie anhydride

(8. 76x1lenol) in dichloronethane (300 m) and place under stirring.

Add 4- di feneng dhe ndeymacsitieal ( gorsBesioE  Aesloydiag diob diez yinveatiephdiere may be
(7.88x10-2 | t . I i ] r e at | :

terper at (raToN Bty AEiBR G (TERARL LGPl PR injravengus
W t h aquestsnduias diru Rulsandneoad)e el wki GanstAR4iheoly,. irbepagiatle 20tal,haasal,
two phases by decantjng. The aqueous phase |s then acidified with
aquedbis PEINZHPeRCAl SF AT AP eIy ARSI ®ubsequent | y ext r act ed
with ethyl acetate. The organic phase is washed with brine, dried

over magnesi um sul phate, filtered and evaporated to dryness under
reduced (fhespharmaceutical Jdrepdsitidne mocodlicg to shebheéntiod fon pdrentéxahninjettiens

white soL%ﬁ@yhich.%i %se@ Wi t hout subseﬂuent purE{ication. - 10 - d
| nt er medit2 e SPREIRLY PRl AIPBOHS R OB SOHE GO BRI BS (4 b~ Suspensions an
i nt er nedieafi®sidns( 4s 2441 Qs Ztdk | pdwilet €8 MeOrmBbAMIRRIcN 7 OF Mhjdetaldld kol@ic®E or

(75 m) and
dispersions.

15  The pharmaceutical compositions according to the invention for solid oral administration
include especially tablets or dragées, sublingual tablets, sachets, capsules and granules and,
for liquid oral, nasal, buccal or ocular administration, they include especially emulsions,

solutions, suspensions, drops, syrups and aerosols.

The pharmaceutical compositions for rectal or vaginal administration are preferably
20  suppositories, and those for per- or trans-cutaneous administration include especially

powders, aerosols, creams, ointments, gels and patches.

The pharmaceutical compositions mentioned above illustrate the invention but do not limit

it in any way.

Among the pharmaceutically acceptable, inert, non-toxic excipients or carriers there may
25  be mentioned, by way of example and without implying any limitation, diluents, solvents,

preservatives, wetting agents, emulsifiers, dispersants, binders, swelling agents,



then cool to OC while stirring vigorously. Subsequently, add sodi um
hydr ogen carbonate (8.91x1 (12 nol) and tetrabutyl anmoni um sul phate
(2.24x10-3 nol ). After 15 mnutes, add 5 dropw sc a sol ution of

chl oronet hyl chl orosul phate (2.70x10-2 nol) in dichl oronethane (20
ml). Stir the reaction mxture vigorouslPy at 0OC for 1 hour and then
allowto return to anbi ent tenperature. After 1 hour and 30 m nutes,
the two phasgs .are sep d decant i . niC

washed with Smtﬁ%am f"ar oSte’r q}rér%mﬁ%tg ar?ﬁsuim-[%j\ats%p(g “fnt er %gé n%i(ﬁ? ants
evapor at ed tﬂavoirryugess under reduced pressure. 10The title product |s
obtained in the formof a colourless oil which is used w thout -
subsequent purification. Internediate 3: Beaty' i odonetbyl

pent anedi oatThe Bosrgolised veueh agnarding iadibe g FOxIGeIR ofrtiie paiiont, decadorivisitation
m). Place ol

(2. 25x10- 2 %\% tpﬁﬁ%@%@%@?%ﬁﬂﬁ@o@ %gg%&hgggg% ig%ingewﬁ%y 43 {3}% gﬁsgrdgr
45C. Aftér 48d hoardminididon ezoy poeristediraaimeeniss The dasegeaangeTiemdol gto 1 g
residue is r Iy Tie=To) hen the filtrate is evaporated to
dryness undell'}&r%e l’%\}é% pre?gég?%&pﬁ?ltltle product is obtained in the
formof a viscous brown residue which is used w thout subsequent

purificatioRyg |EQ51§ pedLRh Q”oﬁ]bw xll%stéa%eﬂl% Xﬁ\%ﬁﬁ(c)n ﬂlt%%mlﬁi'ﬁ% th ﬁg" @332 Ghe

Di ssol ve succinic anh drid éi | or oret hane

and pl ace uﬁ@@rﬂgﬂﬁqu}a SrRPIoNg amw%pmwcéwrrmwwr%e@ 80035@11@& to lﬁ%‘l*"ll
and benzyl ?}Oggh,ggs (8.3x102nol ) and then | eave the reaction m xture
at anbi ent tenperature. After 1 hour and 30 mnutes, the mxture is
hydrol yd8d with an aqueous 5% sodi um car bonate sol uti on (200 mi).

Separate theps y@lcﬁfﬂ@&ﬂ%embn% @r@@uesegbedmalemegw weRagrisied ARBrding to
acidified with an aque 5

1M h hI or acid sol ution and
subsequent | eyl sRECEY Of“r‘?“&tw{“q ?ée %W%ﬁ?ﬁ??mﬁ Qse i's
washed with brine, dried over magnesi um sul phate filtered and
evapor at ed ness, under r.educed ressure title pr odu
bt &t ned 1 nRHE PSR AP g 1 S AT e g B e isgpatibon bine
subsequent patipouhdsadfiti@rinventiod.er medi at e 5: Benzyl chl or onet hyl
but anedi oate Di ssolve internediate 4 (4.80x10-3 nol) in

di chl oronet hane (15 m ), add water (15 m) and then cool to OC while
stirringsvi boaousiiate 1 Subd-@eyibky-S-adpergadiicavidiydr ogen car bonat e

Dissolve glutaric anhydride (8.76x10 mol) in dichloromethane (300 ml) and place under
stirring. Add 4-dimethylaminopyridine (7.88x107 mol) and benzyl alcohol (7.88x1 02 mol)
and then leave the reaction mixture at ambient temperature. After 4 hours and 30 minutes,
the mixture is hydrolysed with aqueous 5% sodium carbonate solution (200 ml). Separate
20 the two phases by decanting. The aqueous phase is then acidified with aqueous IM
hydrochloric acid solution and subsequently extracted with ethyl acetate. The organic
phase is washed with brine, dried over magnesium sulphate, filtered and evaporated to
dryness under reduced pressure.
The title product is obtained in the form of a white solid which is used without subsequent

25  purification,



(1 .90x 10-2 nol) and tetrabutyl ammoni um sul phate (4.80x104 nol).

After 15 mnutes, add 5 dropw se a solutG-on of chl oronethy

chl orosul phate (5.76x10-3 nol) in dichloronethane (4 ml). Stir the
reaction m xture vigorously at OC for one hour and then allow to
return t oletyediaterZorm ezt ehlopfmethybpindamelioatd 30 ni nutes, the two
phases are separated by decanting. The organic phase is mashed W th
brine, dried over magnesi um sul phate, filtered and then evaporated to
dryness ubiigslve aferardidns BEBME07ThE) addiohiol@sshaie! (V5 &l dad Rk @mBIGY) and
is chromat ographed on a silica colum using as el uant an 80/ 20

n- hept anether ﬁ9<|>1 tadetaviilasticting aigorpislyt iSubeequenbiu dd sedigt kydhegen) qarhanate

form of -0 t

but ancdi g(a ?] ssol)\s/ae&fsgt aﬁ%ﬁéﬁgi \ﬂ%‘} gﬂ? %8@?4 (;)) %%E?EaA?ée/etr&rslemlP_uL@S add

m). Bl ac&oplwd;era sdlufibri 0 chlvdorhéran dlﬂaﬂ;dul@hstel(amﬁm %)fnol)nihemﬂﬂldhﬁh@hﬁle

(3.89x10- in acetqne (7.5 nl). Heat the reaction m xture

45C. Aft eé() énlhoﬁﬂrsthe FREIPTS BEE BV B ioUER it 0C flon | Bpwicancrifen alipy do eturn to

resi due i g, fib RS fehpi ke 20G1LNE 13 !

dryness undér redd%&d Sressure t ah@?ﬂ)hﬁﬁ?%%d%%Q%é %ngyﬁgg a&ﬁﬂﬁi%y

f orm of adecatousiter osganicephatees whashhd |\31tlm§3$nhewdt1habmves uhappgsient sulphate,

purificat} nternedia e 7 : Methyl br ono )benzoate

Di ssolveingﬁ§Wu5 ﬁ%FWﬁPﬁEﬁ%ﬁﬁ#&m?éug%%f@iﬁeﬁﬂﬁ¥ﬂ1 chl or of orm (30
m) . Add MhDEHABDSHER Nk NAERES 18 A%d Gordn & 21100?0@1%@%913%(0% is used without

-methyl propionitrile) (3 .65x1 0-4 nol) and heat prowessively to 65C

to al | ow Suhpadquent R ﬁﬁmhe free-radical reaction. Subsequently,

reflux the reaction m xture for 5 hours. The mixture is then cool ed

to 25anbi ent tenperature. Filter off the precipitate that has forned.

Evapor at eintéienddisfer3at € Benzfl ivaemethynpentanedisatd pressure. The title
product is obtained in the formof an orange-coloured oil which is

used wi t hout subsequent purification. - 12 - nediate 8 :
4- Chl )
L o & Sl oA g ) Sy A8 ey B ORP A

3- (am nosaddpheolytipa @fahtennedlbte(z{zﬁékm YihoD, @ adétonh HOaly. Hadd-iha d@hcﬂon

-1 yl|5) bemnéi?'ur}]e (glte 4§: %r rAlft%g 4g ?murs the rrg C%I;)g trrlu¥'§1rec gl tr ltered. ?12 rsglngge%lg({ue 1S rmsed
with acetone and then the filtrate is evaporated to dryness under reduced pressure.

The title product is obtained in the form of a viscous brown residue which is used without

subsequent purification.

Intermediate4: 4-(Benzyloxy)-4-oxobutaneic acid

20 Dissolve succinic anhydride (0.10 mol) in dichloromethane (300 ml) and place under
stirring. Add 4-dimethylaminopyridine (8.3x1072 mol) and benzyl alcohol (8.3x107 mol)
and then leave the reaction mixture at ambient temperature. After 1 hour and 30 minutes,
the mixture is hydrolysed with an aqueous 5% sodium carbonate solution (200 ml).
Separate the two phases by decanting. The aqueous phase is then acidified with an aqueous

25 1M hydrochloric acid solution and subsequently extracted with ethyl acetate. The organic
phase is washed with brine, dried over magnesium sulphate, filtered and evaporated to
dryness under reduced pressure.

The title product is obtained in the form of a white solid which is used without subsequent

purification.



I nt er redi at e 9Met hyl 4- (2- bronoet hyl ) bencoat e Suspend

4- (2-bronoet hyl ) benzoic acid (1.31 x10.2 fml) in methanol (40 ml).
Place the m xture under stirring, add sul phuric acid (1 nml) and heat
at 60C. After approximately 10 mnutes, the mxture is perfectly
clear. After heating for 2 hours, the reaction is 10 term nated.

Al | th 1 Xt uy.e, t t nbi te rature and then pour it
Tt o vat dnterndligtes” Rt oo SnufylpGRERASE" 5 ¥ 100 )" The

organi ¢ phase is washed with brine, dried over nagnesi um sul phate,
filtered and then evaporated to.dryness under reduced pressure.

The tit| disptuebtermedist 4(H8K10R nedlyint dehiprsmeihans|(brlk edd iater whi wh and
. Al _ bk e \
0 b o R A3 PS8! SRS EA Bl g Whonac

(2. 18x1013.90el )™ D naidw@oebut{lhZnmbium Rukbetet(AB0Ri Xt tiod). widen 5 stihtites,ngld
and then slowly add sul phuric acid (0.5 nﬂ%. After stirring for one

ni ght 2at GAPYERE® SRRpAr 8f GRleromefayl ddetosyrhaie p (1PE1Y smebunedichlqtagnethane
water ( 50(?}1'}1?1% f?tﬁ'ttﬁgg%]acﬁgn m&tﬂ%ed\'/i%g%ﬁ%?%g*@ﬁﬁ dng WouBhdthin a{[g'ﬁ to return to
organi ¢ phase is washed wth briHfe, i ed over magnesium sul phat e,
filtered amndetthempevaypor atfed S bows yamds30 umdetes,r thd uisved piwases s sepafdied by

title product.is . gbtained in the fo of. a.coloyrless oil which i
used Wt rfg’ﬁ?ntg’@b uBIPARIGUPRARE da Y Q& V-V‘ﬂlé’“ﬁeEgﬁ |GYey magnesium sulphate,

({[(12) - Zn12er& RA¥En Jevgadrg@ax@ HAZRROhRIT RLRXY bRBRELY! TR Q1R HbAY crude
54(2-met hyl -5-nitro-2, 3-di hydro-"1H-i ndol - I - yBear banoyl | pheny1} -

sul pHénylaredrichas aleomprogrimhed eat @ silica column usigy ep elant e 808(tnrheptane/ethyl
[ (2-chl ora%-tS-ell%{ %-rmat hyl -2, 3-di hydro- 1H i ndol- 1-

5yBami nol ss# o fl‘l‘ﬁhenyBsul phonyl | ear bamat e Suspend

3- (am nosTHephttdducdticodtaned N-the faret &84 codowdteds byydr o- 1H-i ndol- 1- yCoenz
am de (1.37x10-2 nol) in dichloronethane (125 m ) and pl ace under
vigorous stirring. Add triethylam ne (1.50x10-2 nol),

0 e Gy S A, 2 010
Evol ution
Dissolve sodium iodide (4.67x107 mol) in acetone (18 ml). Place under stirring and then
15 add a solution of intermediate 5 (3.89x10™ mol) in acetone (7.5 ml). Heat the reaction
mixture at 45°C. After 6 hours, the reaction mixture is filtered. The solid residue is rinsed
with acetone and then the filtrate is evaporated to dryness under reduced pressure.
The title product is obtained in the form of a viscous brown residue which is used without

subsequent purification.

20 Intermediate 7: Methyl 2-(bromomethyl)benzoate

Dissolve methyl 2-methylbenzoate (3.33x102mol) in chloroform (30 ml). Add

N-bromosuccinimide (3.50x107 mol), 2,2'-azobis(2-methylpropionitrile) (3.65x10™ mol)

and heat progressively to 65°C to allow initiation of the free-radical reaction.

Subsequently, reflux the reaction mixture for 5 hours. The mixture is then cooled to
25 ambient temperature. Filter off the precipitate that has formed. Evaporate the filtrate to

dryness under reduced pressure.

The title product is obtained in the form of an orange-coloured oil which is used without

subsequent purification.



10 of gas is observed and rapidly the reaction m xture becones
perfectly clear. After | hour and 30 mldutes, the reaction mxture is
~concentrated to dryness using a rotary evaporator. The residue
obtained is taken up in ethyl acetate (50 m) and then washed with
wat er (200 ne. The aqueous phase is acidified with 1IN hydrochloric

organ: o bdthedial3 . PR ER 2R S Fen IR I e
over nmagnesi um sul phat egucffuallﬂ@ngdnﬁdaﬁkd@vaporat ed to dryness under

reduced pressure to yield the title product in the formof a
| enon-yel | ow solid which is used w t hout subsequent purification.

Step BMet t r W o n
di hydro-1 g‘ }() ltfg[l% g#r??)%rﬁegalrgg % 112&1% %sﬁaln%ﬁégélﬁpgﬁzlgéﬁlﬁogo N-2
met hyl t beﬁét(hgl-e DdEsdry-a H- hﬂ&dnpbbﬂ&aﬁbﬂal p&diedn oot epyA prdpaz@Xld- Giral
ol ) in acetonitrile (6 nm), add diisopropylethylanne (1.54x10-3

mol ) and PrAREOLHIBRY- stirring. Add methyl-3- bronmonet hyl benzoat e
(1.41x10-3 nol) and heat the reaction m xture at 80C. After heating
for 3 hours, the m xture is evaporated to dryness using a rotary
evapor at dnterhieelizie @de Methybdi2-brombathyblienmathr omat ogr aphed on a
silica colum using as eluant a 90/10 then 75/25 n-hept ane/ et hyl
acetate mxture. The title product is obtained in the formof a

yel | ow Soéids?end 4-(2bromsSEEN benzmc acid (1.31x107 mol) 1n methanol 340 ml) Place the
C3- (Wert - But oxycarbonyl) [(2-chl oro-5-{1(2-neth ro-1

i ndol Thy Dairiure Ilmérlbsm’ylhg,pmmhur}sh (1 ) med ﬂteatmj[lioﬁﬁnz%(ﬁec aamodlmatdy

Di ssol ve compoun t ai.ned St )

acetont ¢ r1OEFIRRee SR Pk Gl bl ATl B ehofa Bk rapstion i
(1. 14910-t@rmitRAtyd. anidow €iad mattu2Qe r&hﬁﬂo%ﬁﬁléﬂt Rémp&hiues altbabh Pull ©intd water
hours, the reaction mxture is poured into water (100 ml). Extract 3

tines w t(hOQuhY Exgael with cthgbagetate (Zrrd 08 pyanihe %E%Fg‘eph%setlhétﬂSWs‘ﬁ’é]él brine,
Wi th wat Efirrle el e n\éélgllﬁ Qﬂ ?e i d-&f! 8&’ %eﬁ%@?&t%‘té ‘dkﬁt& gt& etrerreduced

filtered an evapo ate ﬁess undef ‘reduc pressur-e.
dryi ng undesu@. vacuum ranp, the title product is obtained in the form

of a bro sqQl.id and i.s uysed w.thout. subseque purific on t e
L (11( 12\% Slles rupehst 11 kERsh VrtBe o 4 %&P&Py et yWﬁlC‘h B udt®Ridhou

3- (Vgkt - QHB%M&Q%QBM%}JH(Z chl oro S5-{[(2-rnethyl-5-nitro-2, 3-di hydro-
1H i ndol - hyDat ni noi car bonyDphenyGsul phonyl | am nol et hyl ) - 15bet uoat e

Di ssol ve the conpound obtained in Step C (8.41x10-4nol) in

di met hyl fOE mam.de ﬁ!é under s rr| ng and under nitrogen,
and thent d i-gwl%@t\?ﬁfﬂﬁmesﬁw g‘bxy) NNO- azoxy] - N-
et hyl et hanamine (9.25x 10-4 not) in di met hyl f ormam de (4 ni). Add

caesi um carbonate in one go (8.41x10-4 nol). and | eave the reaction
Dissolve 4-(1-bromoethyl)benzoic acid (2.18x10™ mol) in methanol (12 ml). Place the

mixture under stirring and then slowly add sulphuric acid (0.5 ml). After stirring for one

night at ambient temperature, the reaction mixture is poured into water (50 ml). Extract
20  with dichloromethane (3 x 30 ml). The organic phase is washed with brine, dried over

magnesium sulphate, filtered and then evaporated to dryness under reduced pressure.

The title product is obtained in the form of a colourless oil which is used without

subsequent purification.



20m xture at anbient tenperature with stirring. After 2 hours, the

m xture is poured into water (50 nil). B&+act 3 times wth ethyl
~acetate (20 m). The organic phase is washed with brine, dried over
magnesi um sul phate, filtered and concentrated under reduced pressure.

The oi | y Bxample.-lco| (142 2rDitthylrioexidohydrazomaddminojony jomethplgh-§l (Zechlore-

a silica colum usi a | yant.. a H5/ h 50 = hept ane/ et hyl
acetate m xture. 25#= ﬂ(ez"f%F@yggbnr%raszg?'%%'B?Qi"ﬁ%éjﬂq%ﬁ)%%ég?wwée‘én'
yellow solid. - 15ulpkéB)akiino]methyl}benzoate

(WLZ) - 2, 2- Di et hyl - 1- oxi dohydr azonol am no} oxy) met hyl 3- {K{2-

ehl or 0- 54( 2- et hyl - 5-ni tro- 2, 3-di hydro- 1H-i ndol - 1-yl ) -

ear banoyl | phenykisul ph _I]% ﬂ?i. | | }ibe ey RI ey 4 1.
conmpound obt ai ng#iié'u'sﬁ g’% 4R§§§<I§%Q'§l W?‘Zeﬁﬁhdlz’?xdgﬁg&%ﬁhgﬁ??l LI ace
under 5 5 stirring and tyhamiadidasidaeytypheachiulphenydtheb{date nl) and
heat at 70C. After 2 hours, the reaction mxture is poured into water
(50 ml). Extract 3 tinmes with ethyl acetate (20 nme. The organi ¢c phase

I's washedsyahidi \'ﬁéa%{in@s@@p%klﬁ'j-4\l@ﬁl&8-bz(f-i(_@-%letﬁlﬁiﬁﬂ-dﬁ&@fo-ma&ai-#%tﬁngmide

sul phate, fil tey ed and concentrated using a rotary evaporator:
oi |y or andé7sb0 omobd irc dihdorpmethant (3B ailheddi slachnoduat egoaphestininga Add

silica cal.u usin want. a, 60/ 4 On- hept ane/ et acetate

m xture. qﬂ?@%"‘“&?@?ﬂ?&‘ﬁhem’ Lvé‘éﬁ‘@ﬁﬁ%ﬁ?ﬁﬂn%ﬁ’éﬁﬁ (ﬁﬁgxmt’fr‘éﬁ)p@%u&en a
i s obt ai n@Hition dftie Ok Picabshdtd . 5 ¥x 10€ hOWirs @lch@rorMhieN®0 REY. Mvolution
85-86C El enental m croanalysis : CHNS 15% t heoreti cal

: 50. 494. et 18s x1abwssvethad pepidhethe atactivn mixsoq bedguessmrierdynglear. After 1 hour

$11( 15 o Bufhis de HAGBIGLAGE ROLATMRAKIW AEhEK using o rojagy sxgporatgr

| phony1) -Tirnics@baebmmhddBnaket ap2aSiteyl Aetate (50 ml) and then washed with water
M 12) -2, 2-Di et hyl - 1- oxi dohydr azongl am nol OX}-/;) met hyl 3-({(tert-
but oxycarBehily [Ihe -2gues hasq s @sididechyrthd N hydmgliprc eeidiselionsin water and

yQani no] gay Qapaeke}g gfpﬁ g%ﬂ%péﬁ%g&w)sﬁ &ﬂéﬁ&%@%@%@% N2 Wi EWRELTHE then

obtained in Step react
ALRZ)L5 ( chidr dnethdryg -oviNOragnesiyh- hilghdty | Sltdrad aunil nevaporagedic or deymess under
with the rBE %?es(szgrgqlot;iglgsthg Ef\i%(e: r;;rct))&gct Iirr1] the form of a lemon-yellow solid which is

used without subsequent purification.

Step B: Methyl 3-({(fer-butoxycarbonyl)[(2-chloro-5-{[(2-methyl-2,3-
dihydre-1H-indol-1-yl)amino]carbonyl}phenyl)sulphonyl]-

20 amino}methyl)benzoate

Dissolve the compound obtained in Step A (1.29x107 mol) in acetonitrile (6 ml), add
diisopropylethylamine (1.54x10° mol) and place under stirring. Add methyl-3-
bromomethylbenzoate (1.41x10 mol) and heat the reaction mixture at 80°C. After heating
for 3 hours, the mixture is evaporated to dryness using a rotary evaporator. The crude

25  product obtained is chromatographed on a silica column using as eluant a 90/10 then 75/25
n-heptane/ethyl acetate mixture.

The title product is obtained in the form of a yellow solid.



25 Step D of Exanple |I. The title product is obtained in the form of
a yellow solid after chromatography on & silica colum using as
~eluant a 65/35 n-heptane/ethyl acetate m xture. - 16 - Step B:
(1[(12)-2, 2-Di et hyl - 1- oxi dohydrazonoLam’ no oxlyl nmet hyl 3- 11&12- )
chl or 0-5- 1( 2- meBHpPL.C 2 B-tlida/dPetoxyearheyD) [(Z-phloserShdFopethyl-2,3-dihydro-1H-
pbenyi | sul phonyl | am nol,; hy | : Th .o ne is identical.to
Step E of Exanple 1, stlgg{'l%gbs ‘?‘%’q?‘?@“é‘?éﬁsgﬁnﬁgﬁgﬁ}hé’?’ Xgamf%ogng%@l%p
A. The title product i shenkbigiagkRld in the formof a whitish solid after
chromat ography on a silica colum using as eluant a 60/40
n- hept ane/ et hyl acetate m xture. It is subsequently dried under a

I

vacuum r QC fQfhodd : i.NOn 66 3 t .
m cr oanaﬁg}éf@? gHNS Oldoc%% t %2@# {éltﬁ ?dca éﬂggg%QQ Ilzg(%g . gjﬁcﬁygg ﬁi acetonitrile/water
exper iSmen#alml/Huhl)7 65xtaekl 2A<2c®4it918rrE>h§dm»b<'eie3(l.léb<rmlz Budlyland heat at 50°C with

2-ehl oro-5-1(2=-nmet hyl -2, 3-dj hydro-111-j ndol - 1-y1) - .
fagr banoy | SR %ftgruf‘i%‘&ﬁyfﬁ X ii‘f%i ?er’%t’dype?lﬁwne%’ﬁz&?o&ﬁﬁ]y Y ey (100 ml).

am no} oxyifelchy! dsay QﬁH}%ﬂ%{l Lodihe (@P Ay cthobiahiR %aééﬁils%&g wr%sl’)zgd with water

Example | (1.00x1(13 nol) “is dissolved in acetonitrile (
sol uti on dnd themeath bekerdristli avier mpgnédamdivioeps didierat md evapnsitddl to2dryhess

nol ) and then sol ution of

N[(2) -(CLWI 8’%%?%%?%&{%SP¥GAV- azoxy] - N- et hyl et hanam ne (1.10x10-3 nol)

in aget onhfér digidguitik} a VHeaimtia@p! BRCHHOProdLXt HIBtbed/RGhE Formg FAUSSwWn
and 30 m nutes. Pour the reaction m xture into water (20 m) and

ext ract 3ot gad isgse vatigyl subscqueritraridication. ml) . The organic phase is
washed with water and then with brine, dried over nagnesi um sul phate,
filtered and concentrated to dryness using a rotary evaporator. The

oi | y orange- col $tepddl : Cr({{dRZ)pL,2Miethydtadides) drazdife] Hifiodexy) a1 3N {@ert-

silica columm using as eluant an 80/20 n-heptane/ethyl acetate

mxture. A yellow sh sdtepycarbaydi@rdtororhd[@imethyhpavigret2,3-dihydro-1H-

obtai ned in the form ofy,a-RLBNIE: l%%?g ?‘k’i Hosin@stndhdetidl. on

25t hr ough Sephadex LH- 20 usfljgg as 0gfl‘luant pi_it ﬁuﬁ; Y1 ikic) e }%

acet dde/ di chl or omet handenmeodtar e. Mel ting point : 80-81C El enent al

m croanal ysi s : CHNS
Dissolve the compound obtained in Step C (8.41x10™ mol) in dimethylformamide (5 ml).
Place under stirring and under nitrogen, and then add a solution of N-[(Z)-
(chloromethoxy)-NNO-azoxy]-N-ethylethanamine (9.25x10™ mol) in dimethyl-
formamide (4 ml). Add caesium carbonate in one go (8.41x10™ mol) and leave the reaction

20  mixture at ambient temperature with stirring. After 2 hours, the mixture is poured into

water (50 ml). Extract 3 times with ethyl acetate (20 ml). The organic phase is washed with
brine, dried over magnesium sulphate, filtered and concentrated under reduced pressure.
The oily orange-coloured crude product obtained is chromatographed on a silica column

using as eluant a 65/35 then 50/50 n-heptane/ethyl acetate mixture.
25  The title product is obtained in the form of a yellow solid.



91 theoretical : 51.10 5.77 13.75 5.25 % experinmental : 51.36 5.90
13.16 5.34 - 17 - Exanple 4 : -15-

(H(12) -2, 2-Di et hyl - | - oxi dohydr azonol am no) oxy) net hyl

N- (tertbutoxycarbon N- chl oro-5-[(2-nethyl -2, 3-di hydro-1H-i ndol-
1- vyl ) car banoyl ﬁ&méyl }@H%)Té@yp)e@lﬂéi mﬂehy(Blﬁé?}l%amME)W)methyl 3-{l({2-
N-(tert butoryearbonyl) 2013 )
5d|(hydro Wi ndol - 1- yBam%'&’é%l@ony@%gn@%“?dﬁh I2H§l %/Oellln‘élt)e The

conpound obt ai ned in St@pbﬁnoyl]ﬁmfyp}lselphonﬂ)maﬁqﬁdtwumnbmyI _
bronpacetate in accordance with the process conditions described in
Step B of Exanple 1. The oily yell ow sh crude product obtained is

chromat ogfHARNEH Rt othpdlihd GBtafith Y BtiSh RE3 88 08! AN th &Bxane (25 ml). Place under
5  stirring and then add 37% hydrochloric acid (3.5 ml) and heat at 70°C. After 2 hours, the
reaction mixture is poured into water (50 ml). Extract 3 times with ethyl acetate (20 ml).

The organic phase is washed with water and then with brine, dried over magnesium

sulphate, filtered and concentrated using a rotary evaporator. The oily orange-coloured

crude product obtained is chromatographed on a silica column using as eluant a 60/40

10 m-heptane/ethyl acetate mixture.
After drying under a vacuum ramp at 60°C, the title product is obtained in the form of a

slightly yellow solid.

Melting point : 85-86°C

Elemental microanalysis : C H N S
15 % theoretical : 50.47 4.67 14.21 4.65
% experimental : 51.14 5.04 13.19 4.55

Example 2 : ({{(1£)-2,2-Diethyl-1-oxidohydrazono]jamine}oxy)methyl 3-{[({2-chloro-
5-[(2-methyl-2,3-dihydre-1H-indol-1-yl)carbamoyl]phenyl}sulphonyl)-

amino]methyl}benzoate

20 Step A :  ({[(12)-2,2-Diethyl-1-oxidohydrazono]amino}oxy)methyl 3-({(tert-
butoxycarbonyl)[(2-chloro-5-{[(2-methyl-2,3-dihydro-1H-indol-1-
yl)amino]carbonyl}phenyl)sulphonyljamino}methyl)benzoate

The product obtained in Step C of Example 1 is reacted with N-[(Z)-(chloromethoxy)-
NNO-azoxy|-N-ethylethanamine in accordance with the process conditions described in
25  Step D of Example 1. The title product is obtained in the form of a yellow solid after
chromatography on a silica column using as eluant a 65/35 n-heptane/ethyl acetate

mixture.



1080/ 20 n- hept andet hyl acetate m xture. The title product is obtained
inthe formof a slightly yellow solid 16tep B :

N- (tert-Butoxycarbonyl)-N R2-ehl oro-5-{[ (2-nethyl -2, 3-di hydrolHi ndol
- 1-yOani no] ear bonyl | phenyGsul phonyl i gl yei ne The conpound obt ai ned in
Step A (1.34x |erol(){Klg)-%l,ﬂsléi@thyéd-¢xid@hy1%mz1audmi@}()@0mml}yl 3tH({2-
Add pal | adi um on-car bon t 09 . L t.h | age th
reaction m xture under ﬁ%‘;@lrog%'ﬁ%qg&hgl{ i%%‘?%é"ﬁ%@?‘é‘ 8?2‘ ﬁ%lrcbamqul'

at mospheric pressure. AlieayllgdiphobyisaminomeddEibearoate xture is
filtered through Celite and then the filtrate is evaporated to
dryness under reduced pressure. The oily orange-col oured residue

obt ai ned ek 0 - LS| : :
di chl or orbrHEe R R ERIER gy i PSRl SHRHEHDR, B8 cFhHAR obtained in
20nmet Bane$teptthdheltitlaipxddicels obtendd ih ltlee foradfatwhitsiodtlial afed chnontabheyrdpdiyron
of a yellow.sh solid. Step.C: ) .

(1[ (12) - 2 2Lies QM- Ueing @SV PG b AP iABY BRY Y Jsskinyixture. It is subsequently
N-(tert - byt e DOk ddpled 569 roudub2- et hyl - 2, 3-di hydr o4 i ndol
-1-y1) car banoyl | phenyl i sul phonyQgl yci nat e 25D ssol ve t he product
obtained in Step B (1.0 1 x1013 nol) in dinmethylformam de (5 nil).

Pl ace und stirrin add a sol ution of
N-[(7) -(é?@r%lﬁé%o%@?%/ 0-azoxyl - N- et hyl et hanani ne (2. 23x| (13

mol ) in digekhwl e pamige (3 ml). Subsequentgy, add caesium - X8 -
carbonate in one go (1.0Ix10-3nol). After 2 hours, the reaction
m xt Ufe is poured iftbeaneticsf - (30 MB)Y9 Extract!B tinmes MiBh et hyH.97

acetate (20 nl). T ani hase: j 5. washe i th wat er, and t he i th
brine, dried over n@é’genésf%enﬁﬁ%lgl ph25t4l'e7;% fil te(rjj‘e and cogg‘e trat edguérgder
reduced pressure. The residue obtained is chromatographed on a silica

col unm usi ng as 5eluant an 80/20 then 70/ 30 n-heptane/ethyl acetate

m xture. Hxampled o fsriobui (Rschipoat-t@ampthylRe-dibyarad Haindel-givdk-y
yel low solid. 10 .fLehbiRvPRVEsulpt®ndBiti(¢12)-2,2-diethyl-1-oxidohydrazono]-

aminojoxy)methyl]carbamate

15 The product obtained in Step A of Example 1 (1.00x10° mol) is dissolved in acetonitrile
(5 ml). The solution is placed under stirring. Add diisopropylethylamine (1.20x10™ mol)
and then a solution of N-[(Z£)-(chloromethoxy)-NNO-azoxy]-N-ethylethanamine
(1.10x10™ mol) in acetonitrile (2 ml). Heat the reaction mixture at 70°C for 2 hours and
30 minutes. Pour the reaction mixture into water (20 ml) and extract 3 times with ethyl

20 acetate (15 ml). The organic phase is washed with water and then with brine, dried over
magnesium sulphate, filtered and concentrated to dryness using a rotary evaporator. The
oily orange-coloured crude product obtained is chromatographed on a silica column using
as eluant an 80/20 n-heptane/ethyl acetate mixture. A yellowish solid is recovered.

The title product is obtained in the form of an orange-coloured solid after gel-filtration

25  through Sephadex LH-20 using as eluant a 1/1 acetone/dichloromethane mixture.

Melting point : 80-81°C

Elemental microanalysis : C H N S
% theoretical : 51.10 5.77 13.75 5.25
% experimental : 51.36 5.90 13.16 5.34
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Example 4 : ({[(1£)-2,2-Diethyl-1-oxidohydrazone]amino}exy)methyl N-(fert-

butoxycarbonyl)-N-({2-chlore-5-[(2-methyl-2,3-dihydro-1 H-indol-1-
yhcarbamoyl]phenyl}sulphonyl)glycinate

Step A : Benzyl N-(fert-butoxycarbonyl)-N-[(2-chloro-5- {[(2-methyl-2,3-
dihydro-1H-indol-1-yl)amino]carbonyl}phenyl)sulphonyl]-
glycinate

The compound obtained in Step A of Example 1 is reacted with benzyl bromoacetate in
accordance with the process conditions described in Step B of Example 1. The oily
yellowish crude product obtained is chromatographed on a silica column using as eluant an
80/20 n-heptane/ethyl acetate mixture.

The title product is obtained in the form of a slightly yellow solid.

Step B: N-(tert-Butoxycarbonyl)-N-[(2-chlore-5-{[(2-methyl-2,3-dihydro-
1H-indol-1-yl)amino]carbonyl}phenyl)sulphonyljglycine

The compound obtained in Step A (1.34x10° mol) is dissolved in ethyl acetate (50 ml).
Add palladium-on-carbon catalyst (10%, 82 mg) and then place the reaction mixture under
hydrogen at ambient temperature and atmospheric pressure. After 24 hours, the reaction
mixture is filtered through Celite and then the filtrate is evaporated to dryness under
reduced pressure. The oily orange-coloured residue obtained is chromatographed on a
silica column using as eluant dichloromethane and then a 98/2, 95/5 and 90/10 dichloro-
methane/methanol mixture.

The title product is obtained in the form of a yellowish solid.

Step C:  ({[(12£)-2,2-Diethyl-1-oxidohydrazonolamino}oxy)methyl N-(tert-
butoxycarbonyl)-N-({2-chlore-5-[(2-methyl-2,3-dihydro-1H-indol-
1-yDearbamoyl]phenyl}sulphonylglycinate

Dissolve the product obtained in Step B (1.01x10° mol) in dimethylformamide (3 ml).
Place under stirring and add a solution of N-[(Z)-(chloromethoxy)-NNO-azoxy]-N-

ethylethanamine (2.23x10 mol) in dimethylformamide (3 ml). Subsequently, add caesium



Example 5 : ((K12)-2, 2-Di et hyl - 1- oxi dohydr azonol am no}oxy) net hyl

N- (12- ehl or 05-[ (2- net hy1- 23-di hydro- 1H-i$dol - 1-y1) ear banoyl | phenyl | su

| phonyl)- gl ycinate The conpound obtained in Step C of Exanple 4
"(4.06x10-4 nol) is dissolved in 15 di ehl oronmet hane (12 m). The

sol uti on ¢sbewés &dono gg(ﬂéﬂdl(@j?m@@d Afted & heurp,r thie rrgactidddmixture is poured into

mxture St LuR0a Pt it dnr b biasPat o el Hicpap e PRESH S vin
i s concenivh@t @6l fHen AFilH eSS, dEbd v raindtiimPiARRta dkred HhE Bhéshti@fedd@der

product recovered is chromatogaphed on a silica colum using as )

el uant a wdpaO presws Ofisoresidhe pbinedeis iroradtegrapkedpi utilica gdmma using as
titlegro ' t.al hi w solid after

gel -f i5I t r%#%ﬁhfg r‘??%u%%‘pg@%%g’d{égﬁﬂ%w %‘Isﬁteﬁa&glglugﬁ'uant alll

acet one/ dileditds prodtbrdanebtainsd i the fodeh bi SElight§8886 sElignent al

m croanal ysis : CHNS % theoretical :48555.1414.775.64 2591

experinmental :48.165.2414.175.46 - 19 - Exanple 6:

litert-Bujg RNy RB(A2-chl or o- 5- 1( 2- met hyl - 2, 3-di hydr o- 1 Hi ndol - 1-
yDear banoyT T phenyl } sul phonyBar ni nol net hyl (I1[(12)-2, 2-di et hy1-1-

oxi dohydr @zemolamicrokmdysynet hyl peiit anedi oat’d Step AN Benzyl S

Reert-butoxycarbonyl) bl e fiuO" > st 2 M Y15 ¢, 3-dihyepos, 479
10 % experimental : 50.34 5.74 12.36 4.65

Example S : ({[(1£)-2,2-Diethyl-1-oxidohydrazeno] amino}oxy)methyl N-({2-chloro-
5-[(2-methyl-2,3-dihydre-1H-indol-1-yl)carbamoyljphenyl}sulphonyl)-
glycinate

The compound obtained in Step C of Example 4 (4.06x10™mol) is dissolved in
15  dichloromethane (12 ml). The solution is cooled to 0°C and placed under stirring. Add
trifluoroacetic acid (4.06x107 mol). After 1 hour, the reaction mixture is placed at ambient
temperature. After 3 days, the mixture is concentrated to dryness using a rotary evaporator.
The oily crude product recovered is chromatographed on a silica column using as eluant a
60/40 then 50/50 n-heptane/ethyl acetate mixture.
20 The title product is obtained in the form of a yellow solid after gel-filtration through

Sephadex LH-20 using as eluant a 1/1 acetone/dichloromethane mixture.

Melting point : 68-69°C
Elemental microanalysis : C H N S
% theoretical : 48.55 5.14 14.77 5.64
25 % experimental : 48.16 5.24 14.17 5.46




51H i ndol - 1- yBcar banoyi | phenyl i sul phonyBam nol net hyl pent anedi oat e

Di ssol ve the conmpound obtained in Step ®Wof Exanple 1 (2.15x1013 nol)
in acctonitrile (10 mM) and place the solution under stirring. Add

"di i sopropyl et hyl ami ne (2.57x1013 nol) and then a sol ution of

i nt er medi Bxample(®: sﬁmemtmombom)e{ammmw— Zem¢th§l-2B)dibhpdro-hly-indel-1-
10addition, the reactio di sh .an

becones col ourl ess. C}b-fé“z{g th’?&Yf&#‘é‘ij} g&m“}iﬂ ?hﬁqgg@aghdi %/'fbyl'l'
mnutes, the reacti gdohydrazénd]amSYABLY R ARYI Rentineagsste under reduced
pressure. The solid yellow residue obtained is chronat ogaphed on a
silica colum using as eluant an 80/20 then 70/30 n-heptane/ethyl

acetate mxt ”re%&gg : LBy P[ @bt cABO AV HES-chlbrb B2 G G823 -dibydro-

yell ow solid. 1

5- (1(tsert-But oxycar bonyil)l(nix&olm_{mmiﬁn{o@ﬂ A&y sl oiygbﬁuﬂ@]mdthyl

i ndol - 1- yCcar hanoyl i phenyBsuI honyl i am noFrret hoxy} - 5- oxopent anoi ¢

aci d Di ssol ve the conpdifid iedtped in Step A (1. 45x10 nol ) in ethyl
acetate (100 m). Add pall adl um on-carbon catal yst (10% 100 ng) and
then at anbient tenperature place the 20 reaction m xture under

hydr ogen Eisscdvﬁm]mjbkﬁnp@nﬂr(ﬁﬁauece in Bfeper FEhapis | (Qhéxﬂ@éﬁtoil)om acetonitrile

m xture is fi tere Cell and new l.l adi um on-car
cat al yst 45 19 %‘ééflﬂ p %m f@éerrﬁljmngrh%d jopFepyieth P@H@o&éﬂé& mol)

hydrogen ag@aingn auébqil?[font &eln%?ﬂi%dﬁ%ng' §'3@53f() 331?101t hasgedagfle @ﬁg?\l)' During the

her ei nabove, for an additional 24 hours eaction Is
t er mi fat eatlditidne thi reaetiom ixtdic|toms ectidigir amlgtll'lemmdlg bamtnem@iomrlms Heat the

resi due. oBLATHeN PECer il dUPRAREG bRE G | FEdGoe bR it S@porated 10
el uant a @9hekstufas Rdh@ddireiR! TRELHANGANRE RANRE obtxiddrie chﬂi‘&t@%&ﬂ)&d on

product is obtained in the formof a creamcoloured solid
Step C : asilica column using as eluant an 80/20 then 70/30 n-heptane/ethyl acetate mixture.

Rtert- But tﬁ?ern‘srﬁ?é{&)is( @teu% 9nt%e§o&r§ﬂf¥§%%io§d3 di hydr o- 1H ndol- 1-y1

) ear banoyl | sul‘phonyDam nol 2, 2-

di et hyl -1 - oxi dohydr azono] am nof oxy) net hyl pent anedl oate Di ssol ve the
corrpound obtalnedln Step B (9. 4 mol) in dinethylfornmanm de

n). 15 ?[(tert—Butoxycarbonyl) {2-chloro- 5 [(2-methyl-2,3-dihy ro 1H—

indol-1-yl)carbamoyl]phenyl}sulphonyl)amino|methoxy}-5-

oxopentanoic acid

Dissolve the compound obtained in Step A (1.45x10° mol) in ethyl acetate (100 ml). Add
palladium-on-carbon catalyst (10%, 100 mg) and then at ambient temperature place the

20 reaction mixture under hydrogen at atmospheric pressure. After 36 hours, the reaction
mixture is filtered through Celite and new palladium-on-carbon catalyst is again added
(10%, 100 mg). The mixture is placed under hydrogen again, under the same conditions as
those described hereinabove, for an additional 24 hours. The reaction is then terminated,
the mixture is filtered through Celite and then the filtrate is evaporated to dryness under

25  reduced pressure. The residue obtained is chromatographed on a silica column using as
eluant a 98/2 then 97/3 dichloromethane/methanol mixture.

The title product is obtained in the form of a cream-coloured solid.



‘5 Place under stirri ng and under nitrogen, and add a sol ution of

N RZ) - (chl or onet hoxy) - NNO- azoxyl - N-etdgd et hanam ne (1.1 1x103 nol)

in dinmethylfonram de (3 m ). Subsequently, add caesium carbonate in
one go (9.23x104 nol). After 1 hour and 30 m nutes, the reaction

m xture is pour &ten @t:o MateButoxpGirhbipyl)Ekichboro-53[(2-imebyla2,8wlikydnok1H-
acetate (75 nl). The or, hase i s sh ith ter nd, t i
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or ange- col oured residue obtained is purified by chromatography on a
silica colum using as eluant a 70/30 then 60/40 n- heptane/ethyl

acet at e nbﬁ&g(ﬁéh o?%)o%ﬂg obfafned i %te@ﬂgiﬁ%x i oa L din Cf:h]%ﬁ{lf)ormaml%e (alg ml).

Li chroprep I s necessar ons ar
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i cr oanal S reREnE Fhliecuibln Sy Cin 84 3B TERSE Gaolr, 2R P o and

: 50. 835. 7AhikhS, 2 fexaivpl mixture is poured mto water (100 ml) Extract 3 times with ethyl
V\ért-Buto earb 0(12-ehl or o- 5- rreth 2,3-dilly 1/-| I-1-
yOear bano%ﬁf— 3%{9@% %%SF%?BW%%?F st Wot e@{wzthz‘)vatgr zmg %@rhwf brine. It is
oxi d dr i
Dt %?%%3%??%2‘2%‘??”& SR LRRE, BRrE) anPhRl ofpoPRBEY] dryness under
25111- i ndwsHucedy | pressutranohiiel prigny biase¢-phlonseBantesidiiere bhiginedutianguiiridad e by
D ssol ve the co nd obt lned in Step A qr a 0x103 I
o oot ordp o aRR on S e i 58 S S SR o bl g Syt
di i sopr opyckgitdiiaticn® debo@DXxdRi-sHaka, cﬁﬁﬂnétb?@pﬁy ) lalnlugap@f) RP-18 column

intermediate 6 (1 .65x103 m)l) in acetonitri . During the
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he naacts o s TrarelT 2 shaBTH PG R B T Bl 33y 4D E 1%

The sol i obﬂmhm@&yﬁidtmmemﬁmoom@madzmﬁnmhé@rrat ographed on a

silica colum using as chant an 80/20, 70/ 30 then, 60/40

n- hept anel Rt 'H{A Pragerta ePtansd i tae fopmyef 4 slightly yellenyish nesingBe-aj ned in

the foini of a yellow neringue. Step B: 4-t [(le rt-Butoxy

car bonyB({2-chl oro-5-[(2-nethyl-2, 3-di hydro- 1H ndol- 1- yQcar banoyl | phe
S

nyBsul phoyBamuhmwjared i - 4- oxolit anoi ¢ adid N
% theoretical : 50.89 5.74 11.13 4.25
20 % experimental : 50.83 5.74 1116 3.99

Example 7 : [(fert-Butoxycarbonyl)({2-chloro-5-[(2-methyl-2,3-dihydro-1H-indol-1-
yhecarbamoyl]phenyl}sulphonyl)aminojmethyl ({{(12)-2,2-diethyl-1-

oxidohydrazenojamino}oxy)methyl butanedioate

Step A : Benzyl [(tert-butoxycarbonyl)({2-chloro-5-[(2-methyl-2,3-dihydro-
25 1H-indol-1-yl)carbamoyl|phenyl}sulphonyl)amino|methyl

butanedioate

Dissolve the compound obtained in Step A of Example 1 (1.50x10° mol) in acetonitrile
(7 ml) and place the solution under stirring. Add diisopropylethylamine (1.80x107 mol)

and then a solution of intermediate 6 (1.65x107 mol) in acetonitrile (7 ml). During the



Di ssol ve the compound obtained in Step A (1.08x10-3 nol) in ethyl
acetate (75 ml). Add 10 pal | adi um on-c&lbon catal yst (10% 75 ng) and
‘then at anbient tenperature place the reaction mxture under hydrogen
at atnospheric pressure. After 36 hours, the reaction mxture is
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the formor a creamcol oured solid. Step C
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poured into water ml). Extract times with ethyl "acetat
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The title product is obtained in the form of a cream-coloured solid.

Step C:  [(fert-Butoxycarbonyl)({2-chloroe-5-[(2-methyl-2,3-dihydro-1H-
20 indol-1-yl)carbamoyl]phenyl}sulphonyl)amino]methyl ({[(1£)-2,2-
diethyl-1-oxidohydrazono]amino}oxy)methyl butanedioate

Dissolve the compound obtained in Step B (8.30x10™ mol) in dimethylformamide (9 ml).
Place under stirring and under nitrogen, and add a solution of N-[(Z)-(chloromethoxy)-
NNO-azoxy]-N-ethylethanamine  (9.96x10*mol) in  dimethylformamide (3 ml).
25  Subsequently, add caesium carbonate in one go (8.30x10™ mol). After 1 hour, the reaction
mixture is poured into water (100 ml). Extract 3 times with ethyl acetate (75 ml). The
organic phase is washed with water and then with brine. It is subsequently dried over
magnesium sulphate, filtered and then evaporated to dryness under reduced pressure. The
oily orange-coloured residue obtained is purified by chromatography on a silica column

30 using as eluant a 70/30 then 60/40 n-heptane/ethyl acetate mixture. A second, reverse-



Example 8 : (IRl Z)-2, 2-di et hyl-1-oxi dohydrazonol am no} oxy) net hyl

4- (1({2-ehl oco5-4(2-net hyl -2, 3-di hydr o-225 i ndol- 1-yl ) car banoyl i phenyl

‘i sul phonyl)- 10am ncdnet hyl i benzaate Step A: Mt hyl

4- W ert - but oxycar bonyl ) (1 2-chloro-5-[(2-met hyl -2, 3-

di hydr o- Jﬂl@%,n@m@mn%ya@hy melﬂphmle%dBm@djméﬁ@xﬂ@Dmhw hdsesratyatldhe
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m ). The organic phase is washed with brine, dried over magnesi um

sul phat e, Ekinktrel ettramehlpvapor at ed o drynesgfunder reddced S
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pressure. dry| ng under a vacuumranp, the tit product is

obtained in the f or m ofdilydyoold-indel §-ybcarbammoy H phenylsadphgnyhguino]-

??F?igyegt 2IOIIIJ)|r IeI Ih;clﬁt Ilog?q §%EB§& zono] am no} oxy) et hyl
but oi yearbonyl)({z ehl or o- 5- [(2 nmet hyl - 2, 3-di hydro- 1Hi ndol- 1-

At A TR R M e kA Q‘?Jn%&#laeacetgmtrﬂe

m). 15 (8 ml) and place the solution under stirring. Add diisopropylethylamine (2.06x10~ mol)

and then, after stirring for 10 minutes, methyl 4-bromomethylbenzoate (2.57x102 mol).
Heat the mixture at 60°C. After 2 hours and 30 minutes, the reaction mixture is poured into
water (30 ml). Extract 3 times with ethyl acetate (20 ml). The organic phase is washed with
brine, dried over magnesium sulphate, filtered and evaporated to dryness under reduced

20  pressure. The oily orange-coloured residue obtained is chromatographed on a silica column
using as eluant a 90/10 to 75/25 n-heptane/ethyl acetate mixture.

The title product is obtained in the form of a yellow meringue.

Step B: 4-{[(tert-Butoxycarbonyl)({2-chloro-5-[(2-methyl-2,3-dihydre-1H-
indol-1-yl)carbamoyl]phenyl}sulphonyl)amino|methyl}benzoic
25 acid

Dissolve the compound obtained in Step A (1.30x10™ mol) in a mixture of acetonitrile
(45 ml) and water (9 ml). Add lithium hydroxide (1.30x107 mol) and heat at 50°C with

stirring. After heating for 5 hours, the dark-brown reaction mixture is poured into water



10 Pl ace under stirring and under nitrogen, and then add a sol ution

of N-[(2)- (chloronethoxy)-NNO azoxy] -3t hyl et hanam ne (1.17x10-3

mol) in dinethyl fonnam ide (1 nml). Add caesium carbonate in one go

(9.41x104 m)l) and | eave the reaction m xture at anbient tenperature

vvl t h stireliOAgnD.Apxteet Dtimesmath ol apgtate (P @mils The orgsaid phase isdher wt@@d with
Extr t h a S

vvashed w?ﬁl%ﬁr%fl%etﬂggrv?% gldgri%%vée{rr dn%‘%%?sll n%glgn‘"@@%g{léq Fﬂ%tereg nggr%ted to

concentrad@desmﬂderreé@hedepdespmessure The oily orange-col oured crude

pr oduct ob al ned |s%§£rorrat ographed on_a silica colunmn_ usi ?fg as el

uant a 65MEST ALEMHIRGRE fetasyImagaaths Wils praduct mrRbisined @ fedguatofjabrown
bt ai ned Step D
((){ 1?I1 ) - ‘ln@mt’ th@Fmsq%ﬁ‘?doﬁt’gféggg%F&rﬁ“ﬁlg CaUO et hyl 4-{ [ ((2-

20ehl or o- 5 1(2 rret hyl 2, 3-di hydro-11/-indol - 1- yDear banpoy11-

phenyDsul phony hnet zoat e Di ssqlve the orrpo nd obt ai ne
Step C (4.74x10 ¥ Ri%-%ﬁ ridietind- c@ﬂﬁﬁl}ydw A gar)mqﬂaﬂ ‘hﬁ

stirring at arrbl ent termﬁﬁﬂé%ﬁo@ﬂﬂ{i gglprééq(zlqlmyloismﬁmrwmmm 1-

of HC in 1.4-dioxane. The 1nitidl | owi'sh reaction m xture
becones darker and dar IQd)cauhambyll]phenm}silkphunylt)amiritﬂmbtlad}hen@dater
stirring for 2 days at anbient tenperature, the reaction mxture is
evaporated to dryness under reduced pressure. The black residue

obt ai ned DRs6INE BB RYRRAD BtBMedBinSSthp BABIIUWOM mib) ROdiARIRlféARhmale (8 ml).
50/ 50 n-heptane/ ethyl acetate m xture. After recrystallisation

f r om I9- hcjpeteundehestiring e apd otiodsr  ingragisnai andd then tadsl faorsalwiona athiN-H2)-
30sol i d. (chlo?(ﬁnethg@)zivﬁg-a%%(ﬂ- —eth%f(?etggn%mme (1.17x10° mol) in dimethylformamide

(1 ml). Add caesium carbonate in one go (9.41x10™ mol) and leave the reaction mixture at

ambient temperature with stirring. After 2 hours, the mixture is poured into water (50 ml).

Extract 3 times with ethyl acetate (20 ml). The organic phase is washed with brine, dried
15  over magnesium sulphate, filtered and concentrated under reduced pressure.

The oily orange-coloured crude product obtained is chromatographed on a silica column

using as eluant a 65/35 n-heptane/ethyl acetate mixture.

The title product is obtained in the form of a yellow solid.

Step D:  ({[(12)-2,2-Diethyl-1-oxidohydrazono]amino}oxy)methyl 4-{[({2-
20 chloro-5-[(2-methyl-2,3-dihydro-1 H-indol-1-yl)carbamoyl]-
phenyl}sulphonyl)amino|methyl}benzoate

Dissolve the compound obtained in Step C (4.74x10™ mol) in 1,4-dioxane (5 ml). Place the
solution under stirring at ambient temperature and then add 10 ml of a 4N solution of HCI
in 1,4-dioxane. The initially yellowish reaction mixture becomes darker and darker until it
25  is virtually black. After stirring for 2 days at ambient temperature, the reaction mixture is
evaporated to dryness under reduced pressure. The black residue obtained is
chromatographed on a silica column using as eluant a 50/50 n-heptane/ethyl acetate
mixture.
After recrystallisation from n-heptane, the title product is obtained in the form of a white

30  solid.



*EI enent al

mcroanalysis : C11 NS %theoretical : 53.99 5.16 13.03

4.97 %experinmental : 54.24 5.27 12. 652460 5Exanple 9 :
Q12) -2, 2-Di et hyl - 1- oxi dohydrazonoJam nol oxyPnet hyl 2-{Rtert-
but oayear honyl ) (P-chl or o-5-[ ( 2- net hyl - 2, 3-di bydro-111-i ndol - 1-
yCcar banoyl | phenyl , sul phonyl ) am nol net hyl ) benzoat e

5

10

15

20

25

Melting point : 96-97°C

Elemental microanalysis : C H N S
% theoretical : 53.99 5.16 13.03 4.97
% experimental : 54.24 5.27 12.65 4.60

Example 9: ({[(12)-2,2-Diethyl-1-oxidohydrazono]amino}oxy)methyl 2-{[(tert-
butoxycarbonyl)({2-chloro-5-[(2-methyl-2,3-dihydro-1H-indol-1-
yhcarbameyl]phenyl}sulphonyl)amino]methyl}benzoate

Step A :  Methyl 2-{[(fert-butoxycarbonyl)({2-chlore-5-[(2-methyl-2,3-
dihydro-1H-indol-1-yl)carbamoyl]phenyl}sulphonyl)amino]-
methyl}benzoate

Dissolve the compound obtained in Step A of Example 1 (1.72x107 mol) in acetonitrile
(8 ml) and place the solution under stirring. Add diisopropylethylamine (2.06x10™ mol)
and then, after stirring for 10 minutes, intermediate 7 (2.62x10~ mol). Heat the mixture at
60°C. After 5 hours, the reaction mixture is poured into water (30 ml). Extract 3 times with
ethyl acetate (20 ml). The organic phase is washed with brine, dried over magnesium
sulphate, filtered and evaporated to dryness under reduced pressure. The oily orange-
brown residue obtained is chromatographed on a silica column using as eluant a 90/10 to
65/35 n-heptane/ethyl acetate mixture.

The title product is obtained in the form of a yellow meringue.

Step B: 2-{[(fert-Butoxycarbonyl)({2-chloroe-5-[(2-methyl-2,3-dihydro-1H-
indol-1-yl)carbamoyl]phenyl}sulphonyl)amino|methyl}benzoic

acid

Dissolve the compound obtained in Step A (1.26x10™ mol) in a mixture of acetonitrile
(45 ml) and water (9 ml). Add lithium hydroxide (1.26x107% mol) and heat at 50°C with
stirring. After heating for 5 hours and 30 minutes, the dark-brown reaction mixture is
poured into water (100 ml). Extract 3 times with ethyl acetate (50 ml). The organic phase is
then washed with water and then with brine, dried over magnesium sulphate, filtered and

evaporated to dryness under reduced pressure.



Step A: Methyl 2-{[(tert-butoxycarbonyO({2-chloro-5-[(2-methyl-2, 3-

di hydr o- 1H i ndol - 1- yQcar banoyl ] phenyBsii5phonyBami noi -

_10met hyl i benzoat e Di ssol ve the conpound obtained in Step A of Exanple
1 (1 .72x1()13.mol)_ in acetonitrile (8 m) and place the solution
under st i MFINGYINEIMIdST BsESHEBYPEIPh heail Brodpcios obtarsedyis, the dqem tafenbrown
after stirrk .o L Ny ' ' (2.62x1013 nol ). Heat

t he m xt u@%ﬁ%% ?}}%fl{%e(?H@ﬁ%ﬂé@%@%@%@?@%@%ﬁ m xture is poured

into water (30 m). Extract 3 times with 15 ethyl acetate (20 ml).

The organi c phase i s washed wi.ith brine, dried over nmagnesium
sul phate, filt eg-&a_éhd @%@o%%t%ﬂ’%-lm%@%iramam&uﬁeﬁaﬂffﬂ@é%{rl@?ﬂ-

The oily orange-brown ngsi (e S, ehiR rapl 1Sl diga
col um using as el uant lgﬁg%;b%aﬁ@ﬁégg%lbﬁo Egg)gﬁré et?@?@(@tﬁaﬁéﬂddlq
m xtube. The title prodistrbanadiptienglsalphoing)dminw]okthyhbehkowe

meri ngue. 20Step

B2-{| (tert-ButoxycarhonyQ(12-ehl oro-5-[(2-nethyl-2,3-di hydro-1 H

i ndol- 1- yihik6Avd BFRntHRaM Yblstddrh ayPaniss ket M(l)} ind@RelytoAfhdide (8 ml).
Di ssol ve the conpound obtained in Step A (1.26x1013 nol) "in a m xture
of acet orfilege |undensstiting apned wandsr  agraged.. andd thént hiddmahysptwicndeof N-[(2)-

1. 26x10 | d i i 25.Sti 1 pbng.s Af i ng for.
(oo s BBl D870 2 BOR b PR | B o o S53blPBghShice
into wat g2 nf1}.00dd@desiubx tarBeatSid bt @.4dx 16T i) acElkakethe 3Ohcibh milige at

organi c phase is then washed with water and then with brine, dried
over RagriéstieithtenPyrgire Withistifange d\fignd hovp dheamiduteds @pyige dto prter (50 ml).
reduced o j , Tt

e odocy TSBRYS Sy en PHASIe SV AR MDA MRSUATMEIR o Bl
Wi t hout swbseggeastunpsulphate dilteoed andStoaperffrated under reduced pressure.

((1012), 2y Belit ot Solyar peongl 1ol SKYIEUNL e cotun using o
dro- 1H i ngigde 370230 )-$ephagenl] Rheny Mi%&@%@%ég&?,geg%ﬁ%@ék LRSRZEAMSHhy

Di ssol ve the conpound obtainéd in Step B (8.
di metlhy| fosnadnickhiop(ed RP)18 Pblapm imdetessty.r Thaglaiveh corditionsi sreogrefigllows :

i 1 e B S hE P B R G Ao o g o7 B
Add caesifuim £aiRAEAESN 70 QN3%90f B8n B6diA4EB) frordBY tb 260%8 JfIBEin18aRINRR.
m xture at 10 anbient tenperature with stirring. After 3 hours, the

m xt ur e iAfteaeeragallisatonfsere anslepiare/ et eetete neixurerdhe ifle prasiupt/is obtained
acetate (20, hno'llfg%ﬁé‘g@gﬁ& phase is washed with brine, dried over
a Tt

nagnesiun1su|8 te, ered and concentrated under reduced pressure.
The oily brown crude product obtained is chromal ographed on a silica

col um usi as eluant a 70/ 30 n-heptane/ethyl acetate m xture. A
secofl, %&gﬁ%éﬂﬁhag%f”éﬂr onat ogr aphy
Elemental microanalysis : C H N S
% theoretical : 54.80 5.54 11.28 4.30

% experimental : 54.57 5.65 10.82 3.88



150n a Li chroprep RP-18 colum is necessary. The elution conditions
are as follows : (eluant A: 1000 m H2®¥®25 m CFECN ; eluant B : 25
~nil H20/1000 mM CII13CN) 20% of B for 15 mnutes, from20 to 83% of B

in 60 mnutes, fro tQ 100% of B.in 15 mnutes. After
Ceryst al Exmmpledt i UEiZka 2t rasidahyiradnalam oypxn piegyl Al rehlago-

roduct i s obtai nedgls 16 ok _Op s 4. ' h Nt :
70-81C H enent al m'd% r{gzakﬁglgé%’m %Eﬁ%h%dhg}gr‘g?{’Ecgfl}?&%’ﬁﬁ.%"gl}@ﬁﬁﬂ1. 28
4.30 % experi nent al sulplhehyljaAntinébnéthgl)Bénz8a®8 - 26 - Exanple 10 :
(11(12) -2, 2-di et hyl - 1- oxi dohydr azonol am nol oxyl net hyl
4- (6(2-ehl oro5-1[(2R) - 2- net hyl - 2, 3-di hydro- 111-i ndol1- 1-yl | ear banmoyl | p

henyl) - sul phougidpaan: NGByl (ERERAHB-{[(2R)-2-methyl SR dfhy dr61i7-Ritiol)1-
[ (2-ehl oro-5-{] -2-net hyl - 2, 3-di hydro- 1H i ndol™- 1-
5yl ] ea@r banoyl | pheny Csulydlearbdex}premal)sulphonyljcarbamate

Suspend intermediate 8 (6.0x10” mol) in dichloromethane (55 ml) and place under
vigorous  stirring. Add triethylamine (6.60x107 mol), 4-dimethylaminopyridine
(6.0x10* mol) and then a solution of di-tert-butyl dicarbonate (6.90x10° mol) in
dichloromethane (20 ml). Evolution of gas is observed and the reaction mixture rapidly
10 becomes perfectly clear. After 1 hour and 30 minutes, the reaction mixture is poured into
water (100 ml). Extract 3 times with dichloromethane (50 ml). The organic phase is then
washed with water and then with brine, dried over magnesium sulphate, filtered and
evaporated to dryness under reduced pressure.
The title product is obtained in the form of a lemon-yellow solid which is used without

15  subsequent purification.

Step B :  Methyl 4-({(tert-butoxycarbonyl)[(2-chloro-5-{[(2R)-2-methyl-2,3-
dihydro-1H-indol-1-yl]carbamoyl}phenyl)sulphonyl]amino}-
methyl)benzoate

Dissolve the compound obtained in Step A (7.57x10~ mol) in acetonitrile (35 ml) and

20  place the solution under stirring. Add diisopropylethylamine (9.09x10™ mol) and then,
after stirring for 10 minutes, methyl 4-bromomethylbenzoate (1.15x107* mol). Heat the
mixture at 60°C. After one night, the reaction mixture is poured into water (100 ml).
Extract 3 times with ethyl acetate (50 ml). The organic phase is washed with brine, dried
over magnesium sulphate, filtered and evaporated to dryness under reduced pressure. The

25  residue obtained is triturated in an n-heptane/ethyl acetate mixture, bringing about the
precipitation of a solid which is recovered by filtration.

The title product is obtained in the form of a white solid.



,. Suspend intermediate 8 (6.0x10-3 nol) in dichloronethane (55 m) and
pl ace under vigorous stirring. Add triet’r yl amine (6.60x10-3 nol),
. 4-di et hyl am nopyridi ne (6.0x10-4 noll and then a sol ution of

di -tert-butyl garhona 0x10- 3. nol n dic e 0 ml).
Evol ution of gag—elﬂs—obs%&@té’ﬁ Hxi"?‘i'ébi”é’é}i(é' hloge- f@&% g}ﬂ(zz%o
becomes perfectly cl earginfioel FindOU-y ARFHHIMOFTIPUE RS sul aRtiheyn
m xture is poured into . fﬂ 101(5 rril)yﬂExtraOtm}g tmsgél\nﬁ)m &

di chl or onet hane (50 m )meﬂilﬁl%bmzyama(udphase is then washed with water
and then with brine, dried over magnesi um sul phate, filtered and
evaporated to dryness under reduced pressure. The title product

i s obt ai NBsdife thecddpdind dbt@inkEmPStaebl gVQB%(Pbis choirCh thixtd#8 @A acetonitrile
wi t hout 15subsequent purification. Step

4- ({ (Pen-Bit sy pasy 3 0d- AWl ditlyusL Mi(rwyle (. ﬂélﬁwmcﬂ) 3nd heat at 50°C with

di hyd
o gl e e 0e P S B, 0 T B LPRIE
acetoni t r(QD@HﬂBBEXﬁaﬁ anﬂnesZ\Qn}p letts/® atdigte YOF Vbl R ITheNsdginis tphﬁiel 1lgherAd/dshed

di i sopropyl et hyl am ne ( x10-3 noll and then, after_stirring for 10
mi nut gs g f/r@n%lt%%l@ awfbé#%&wér pnagnesion sulppaty. filfged a@%@vaporated to
mxturea&&gg: Alid-ehe RRES MY e r ti SisP 0
wat er (100yml) uExtraec::t 3 tijnesu’r?/vl ?ﬁlee?}?g r‘gsgdel{@a?oteb ‘E%d mi) %ﬁ‘ged th an
or gardidc phbepganegetind sieetdtevwnixtudy brvezingl abed peacgpitanag o€ sisolid sublighhiatregovered
filtered a(r)%g{ev%gorat ed to dryness under reduced pressure. The

25r esi dué’ AQ5d is triturated in an n- hept ane/ et hyl acetate

m xture, el f6d@R pUsbraingd RIRE kil std QBarRicoRupld dofiqwhi ch i s
recovered by filtration. The title product is obtained in the form of

a white solid. - 27 - Step

i hydro- 1 Fi odoRl: iﬁﬁf@%g ifie bk oA bl ovame Ut drigere

acid Dissolve the c0rrpmmdx)@bﬂad@mi(mm&t«ﬁﬂ{Rzkiiz%&hypz3 dWydrd-DH2
m xture of acetonitrile 5 (175 m) and water (35 m). Add |1thium

hydr dxi de (5. 03x10-2 mymjolalnul]wbﬁnwl}sh@mwlplgmyﬂamqrgo}nmtbxelbbenzoate
heating For 3 hours, the dark-brown reaction mxture is poured into
water (200 nl). Extract 3 tines with ethyl acetate (150 ml). The

or ganl c ;ihas&éva the tcbm[poumisb}ﬁmnwd ihSwat@2.20xd 0T meol) i dimetityil foemadideqdo mi).
over ?SI u uI phate tered and evaporated to drynefs under

reduced THETBS | 9“ cdidghienigivesi-negdi dheny jaddr gt sglutigna et N-[(2)-
10n- hept qaﬁéﬁm(ﬁo@ AaD %z&zij E@lylel?rfdnﬁﬂﬁrf&g (@@@Mb 3%&9'19' &ﬁ%thggftogflaﬁglg

solid which is recovered by filtration. Tetlt e product 1s
in the fdpmipfAdd cacsiam mlbmteem @elgod3. 05x107 mol) and leave the reaction mixture at
20  ambient temperature with stirring. After 3 hours and 30 minutes, the mixture is poured into
water (200 ml). Extract 3 times with ethyl acetate (150 ml). The organic phase is washed
with brine, dried over magnesium sulphate, filtered and concentrated under reduced
pressure.
The oily orange-coloured crude product obtained is chromatographed on a silica column

25  using as eluant a 65/35 n-heptane/ethyl acetate mixture.

The title product is obtained in the form of a yellow solid.



‘Step D : ({[(12)-2, 2-Di et hyl - 1- oxi dohydr azono] ami no} oxy) net hy|

4- (1(tert-butoxycarbonyl)[ (2-chloro-5-1342R) - 2- et hyl - 2, 3-di hydro- | H
.15i ndol Thyl | car hanoyl } phenyDsul phonyl I am no} net hyDbenzoat e Di ssol ve

t he conpound obtai ned i e (2.90x1Q-3 npl) in dinethylformm de
(30 nl). Place =st@Kf%@zgﬁdtZHﬁ-&e?mﬁ?hWawol%malq}ﬂ medayl 4-({12-
solution of N-[(2)- (chiy@reos-iRs ﬂﬂwh‘%& 3ahRYHo-DShAYE1-Gi BaBatof -
(4.88x10-1nol) in dinmet hyll%oor %n@ée (% ) Aggéd/é)aesi um ca onatae 0?%
one go (3.05x10-3 nol) plrayDsdpbonylpmieatmetry)benzaate at 20 anbi ent
tenperature with stirring. After 3 hours and 30 m nutes, the m xture
is poured into water (200 nil). Extract 3 times with ethyl acetate
(150 nll) . Diskd1ec HIesthsouRbabing WSt W 47 0PI A i6nD 8Fl SVEUN solution of

magnesi um sul phate, filtered and concentrated under reduced pressure.
The oidl y Brhige-tdicxanednd rlers prdsd utirriegt Bha éaitiplly eblowish ogaciphnetixnre

asilicag I hg.as el t. a. 65/.35. n; hept ane/.et hyl etate ..
i xture. FROMET FRRUSMRE AR T s iRl i B ARG FE I MRS bpmjent
- 28 - Sttempératuré,lthé kéictidn2mBit@t Y levip@xtedabydidyaze m.ah@;rrﬂea@édax%r)em&é]yﬁhe
4- (W2- chloro-5-{[(2R).-2- et hyl -2, 3-di hydro- 1H i ndol - 1-yl | ear banoy1} -
phenyl i sutiptforspidusrabidneee thympeaassnbed ogs o silicat qpdurap Hsingnes elbenti #88/50
hi Step D _ Lol ). kn.20 nil of a 4N solution of 5 HCL in

1, 4-di oxglnéépéﬁﬁ%ﬁégggﬂaﬁd)enr lg?i rring. The initially yell ow sh

r eactlibon Aftet neceystaiaties frdar kaeptang thkatie praduti Is dbtaihe] i tht dednt wi a white
bl ack. After, stirring for 18 hours at anbient tenperature, the
reaction ¥ ¥ture is evaporated to dryness under reduced pressure. The
bl ack residue obtained is chromatographed on a silica columm using as
el uant a 50/ 50 n-heptane/ ethyl acetate m xture. 10After

recryst alMelagipoint f 78&MIChept ane, the title product is obtained in
the form of a ite solid. Melti ngbpoi nt : g-?QC El erj“gental g
mcroanal%ﬂé—%ﬁ&%@ﬁ%’w retical = 53.995.1613. 034. 97°15%
experimental :53.704.8412i05. 06 Bgagypl e 11576 13.03 4.97

({1(12) -2, 2-di et hyl - 1- oxi dohydr azono] am no} oxy) met hyl hydrogen (17-
ehl orld- 5- | (2- met hy | 2x@rédwdro- | P8-1/ndol - 1443 ar banoyFi%heny1} 9.06
sul phonyl ) am dophosphat e
Example 11 : ({[(12)-2,2-diethyl-1-exidohydrazono]amine}oxy)methyl hydrogen ({2-
chloro-5-[(2-methyl-2,3-dihydro-1 H-indel-1-y)carbamoeyl]phenyl}-
sulphonyl)amidophosphate

Step A : Diethyl ({2-chloro-5-[(2-methyl-2,3-dihydro-1H-indol-1-yl)-
20 carbamoyl]phenyl}sulphonyl)amidophosphate

In a three-necked flask fitted with two addition ampoules, dissolve 3-(aminosulphonyl)-4-
chloro-N-(2-methyl-2,3-dihydro-1 H-indol-1-yl)benzamide (1.37x107? mol) in aqueous 1N
sodium hydroxide solution (25 ml). The lemon-yellow solution obtained is placed under
stirring at ambient temperature and under nitrogen. Add dropwise a solution of diethyl
25  chlorophosphate (9.56x1072 mol) in tetrahydrofuran (50 ml) and simultaneously aqueous
3N sodium hydroxide solution (45 ml) in such a manner as to keep the reaction mixture
perfectly homogeneous. When the addition is complete, the reaction mixture is left at
ambient temperature for 2 hours. Pour the reaction mixture into water (200 ml) and extract

3 times with ethyl acetate. The aqueous phase is acidified to pH 4 and then extracted again



Step A: Diethyl 02-chloro-5-[(2-nethyl-2,3-di hydro-11-/-indol - 1-yO0-
ear banoyl i phenyDsul phonyDami dophosphat€2941n a three-necked fl ask
fitted with two addition anpoul es, dissolve 3-(am nosul phonyl)-4-
chl oro-N-(2-net hyl- hydro-1 Hindol-1-yl)benzam de (1.37x10-2 ,
mol) in aw%oeﬁ@/q %‘d.ﬂm PREGPIG xPIECSSs BCuET %lin%%SdfFﬁ dy overpygagnesium sulphate,
| enon-yel 'd'i’ﬁﬁr tirring at anbient

t enper at uitﬂgélygﬁglll(yu%]‘z:lgereﬁél‘a:tr%ogenSé %d%w&%gsgl eggélriol ution of diethyl

25 chl or opiosh atelu¢Ois Sbxd feinntbt Yoinn of et bedmgecofourainoi( SMidkl  wedl without
si mul taneo sl s 3N sodi um hydroxi de solution (45 m) in such a
manner as’ %8%‘33 Kalihction mxture perfectly honpgeneous. Wen

t he addition is conplete, the reaction mxture is |eft at anbient
tenperature for 2 hours. Pour the reaction mxture into water (200

m) add extract S&pB red{WGHowst- T (2-mettyh2S-dillydrad feimds]-phydserhanoyl]-
acidified to pH 4 and then ract a with ethyl

acetate. The organic p §F} lé’ggﬁﬁg?lﬁgﬁhowlg&%% magnesi um

sul phate, filtered and evaporated to dryness under reduced pressure.
The title product is obtained in the formof an orange-col oured oil

whi ch i s Risealvedhenenmposing sbipieast inpSied #4 Ca230N.” 18} ép dBhloromethane (130 ml).

2- Chl
é%enyl I g'[lgp%o{%%é ﬁgé %K%nrdgr §%9 & )e(aglrogég n&l}der g\{th)@%%ogr%b()sﬁ%%nﬂ%t dhgr(?p Wﬁse
Step A (lrigixh0siR1 nodijle i(h.4dk o mphm ieange (aidQion k. conlpaee, fehe: to return to

sol ution under stirring at.  OC and under nitro Subsequent |y, add
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After 18 ours reaction m xt I's evaporated to dryness un
reduced pnesggay etir ‘fcfrak@num;temandbrtbwm cvgRirategoi dryaesd Sagud. lThid brown remdue

acet one/ er st r for. 15 m nut and then evapprate to
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colum. The e ion conditions are as follows: : (eluant A

15 HAG/ 258192 Tpd GAHzCNe L glant 1B: 2528 HHO/10¢MDmi GOBCN) 10PBON) AI@G% tinlen A0/10
95/5 then /10 AJB. The fractions containing the expected product
are lyophilTsed. the title product is obtained in the formof a flaky

yel | ow SOlrheCfractloﬁé &t&ing the e?ected product are lyophilised.
(11(12 di et hyl - 1- ozni ohydr azonol am no} oxy) nmet hyl hydrogen

2-
20( ( 2- chﬂ%}redlt@ modyas isghtaipedinghe jerrool aflalyasioy- spBdar banoy! 1 -
phenyl | sul phonyBamn dophosphat e

Step C: ({[(12)-2,2-diethyl-1-oxidohydrazono]amino}oxy)methyl hydrogen
20 ({2-chloro-5-[(2-methyl-2,3-dihydro-1H-indol-1-yl)carbamoyl]-
phenyl}sulphonyl)amidophosphate

Dissolve the compound obtained in Step B (3.81x10° mol) in N,N'-dimethyl-N,N'-
propylurea (25 ml). Add triethylamine (8.88x10 mol) and then stir at ambient temperature
for 10 minutes. Subsequently, add  N-[(Z£)-(chloromethoxy)-NNO-azoxy]-N-
25  ethylethanamine (15.25x107 mol), sodium iodide (7.62x10” mol), and heat the reaction
mixture at 50°C. After one night, the reaction mixture is poured into diethyl ether (200 ml).
Filter off insoluble material, which is taken up in acetonitrile. The solid that remains in
suspension 1is filtered off and removed and the filtrate is evaporated to dryness under

reduced pressure.



Di ssol ve the conpound obtained in Step B (3.81x1013 nol) in

N, N-di met hyl - N, N1- propylurea (25 nml).-3dd triethylam ne (8.88x10l3
nmol) and then stir at anbient tenperature for10

m nut es. Subsequent |y, addN-[ ( Z) - (chl or omet hoxy) - NNO- azoxy] -N- 25

et hyl et hahkariresedue1ehta|ed 19 porified by 3 cuéasasivodevtese(phas xhoinBteghphicnad a
heat the yeaction,m xfure at 50C, After e night, ~the reacti.on .
mxtur o S KPR Yifbaf, M b BhaBliS b Fet EGHOR jplogo mi
mat eri al , Hyd26 il GHiEK e8ludft B N 2866tI90/1000 @1 CHIENS Gh4 6f Bt 10 @ffités from
in suspension is filtered off and renoved and the filtrate is

evapor at edta &%y Bea$Ouniautes s dedo pPeitkin 10 mgpytes. Thefrpgting gantaining

obt ai ned j Lf4 : I ve reverse-phase chromat ographi es
on a ﬁch@gsg%kﬁég%&cggﬁulﬁﬁ&ﬁﬁe? elution conditions are as foll ows:
(el uant AThd@Oprstudd2O6R5inedl irfOihk 36 of ehulanyelBw sa2kl. M H20/ 1000 m
CH3CN) 5% of B for 10 mnutes, from5 to 75% of B in 60 mnutes, from
75 to 100% of Bin 10 mnutes. The fractions containing 5the expected
product apg,Lyephildlasd,dhe title proguct ispobtained in the form of
a flaky yertow solitd. Elenental microanalysis. CHNS d %

t heoretical :%A4Red8lidnl78 14.222.68 4.78 14.22 5.43 6.00

% experimental : 42.58 5.24 13.20 5.13 5.62

10 Example 12 : (({[(1£)-2,2-Diethyl-1-oxidohydrazono]amine}oxy)methyl 4-{[({2-
chloro-5-[(2-methyl-2,3-dihydro-1H-indol-1-yl)carbamoyl]phenyl}-
sulphonyl)amino|methyl}phenyl)acetate

Step A :  (4-{[(tert-Butoxycarbonyl)({2-chloro-5-[(2-methyl-2,3-dihydroe-1H-
indol-1-yl)carbamoyl]jphenyl}sulphonyl)amino]methyl} phenyl)-

15 acetic acid

Dissolve the compound obtained in Step A of Example 1 (3.22)(10'3 mol) in acetonitrile
(15 ml) and place the solution under stirring. Add diisopropylethylamine (3.86x107 mol)
and then 4-bromomethylphenylacetic acid (7.08x107 mol). Heat the mixture at 65°C. After
3 hours, the reaction mixture is evaporated to dryness under reduced pressure. The oily

20  orange-coloured residue obtained is chromatographed on a silica column using as eluant a
60/40 then 50/50 n-heptane/ethyl acetate mixture.

The title product is obtained in the form of a whitish solid.

Step B: ({[(12)-2,2-Diethyl-1-oxidohydrazonojamino}oxy)methyl (4-{[(tert-
25 butoxycarbonyl)({2-chloro-5-[(2-methyl-2,3-dihydro-1H-indel-1-
yl)carbamoyl|phenyl}sulphonyl)amine|methyl}phenyl)acetate

Dissolve the compound obtained in Step A (2.03x107 mol) in dimethylformamide (10 ml).
Place under stirring and under nitrogen, and then add a solution of N-[(£)-

(chloromethoxy)-NNO-azoxy]-N-ethylethanamine (2.64x107 mol) in dimethylformamide



“5. 43 6.00 % experinmental : 42.58 5.24 13.20 5.13 5.62 10Exanple 12:
(01(12)-2, 2-Di et hyl - 1- Oxi cl ohydr azonol-aiti-nol oxy) met hyl 4-8(12-
_chl oro-5- 1(2 rret hyl - 2, 3- di hydr o- 1Hi ndol - 1- yOcar banoyl | phenyl i sul phon

B | th h B t at St A:
] (bt A0 CaehR o prss tyibis 5 €. 0T el ncbleavecthegencsion Frinses at

-1-yl)car t

Di sgol) ve the CJ%@%&%%&?&S&%Z@@ (%%k 61@{ %%%%?o?%ﬁﬁfb%?@&b%l).
nol ) in dédtashB ttimdsewitld bthyl hcedatd (PO ad)e Tﬂqh@rgzaiicupham isimashiedswith biring,. dried
Add diisopro Iethla'e 10- 3 nol

4- br omonet Ry %é@?ﬂaéeéfﬁreae? PO r)der RS BES ISt ur e at
65C. Aft efh&mﬂpblfa%ge %Ql%ufeﬁa&ﬁ&é)ﬁm%&‘tt Wifink® 1@&%8&%%%%%@ ol Y §88S column

under reduced pressure. The oily 20orange-col oured resi due obtal ne
i s chr omatsog aphent 00535 gi-hdptznetthyl apetatsiomigtuas ¢l uant a 60/ 40 t hen

;5(3/ then%o ttﬁpe/ eéw#ﬁ%ﬁm%chn&%%tur%fpaﬁq%‘}hinterligg&r oduct is obtained

(11(12)-2, 2-Di et hyl - 1- oxi dohydrazonol am no} oxy) net hyI
(4- (Wert 25but oxycar bony I)ﬁ(fZ chl ore-5-[(2-nethyl -2, 3-di hydro- 1Hi ndol
-1- y1)car banoy Ayl %@@B&ﬂﬂmmmramommﬁhﬂ (4-{1({2-

chloro-5-[(2-methyl-2,3-dihydroe-1H-indol-1-yl)carbamoyl]-
10 phenyl}sulphonyl)amino]methyl}phenyl)acetate

Dissolve the compound obtained in Step B (8.86x10™ mol) in 1,4-dioxane (5 ml). Place the
solution under stirring at ambient temperature and then add 10 ml of a 4N solution of HCI
in 1,4-dioxane. The initially yellowish reaction mixture becomes darker and darker until it
is virtually black. After stirring for 36 hours at ambient temperature, the reaction mixture is

15 evaporated to dryness under reduced pressure. The black residue obtained is
chromatographed on a silica column using as eluant a 60/40 n-heptane/ethyl acetate
mixture.

The title product is obtained in the form of a slightly yellow meringue.

FElemental microanalysis : C H N S
20 ; % theoretical : 54.66 5.35 12.75 4.86
% experimental : 54.60 5.43 12.30 4.96




Di ssol ve the compound obtained in Step A (2.03x10-3 nol) in

di et hyl fonnani de (10 m ), Place under-®4rring and under nitrogen,
~and then add a solution of N-[(2)-

(chl oronet hoxy) - NNO- azoxy] - N- et hyl et hanam ne (2. 64x10-3 m)lthi n

di net hyl f edg : (134)-2,2Diethyl-1-axidobydiazong laminy ey anethylsh-id2-
(2.13x10-3 mol | and Ve jh G4 L. X G WF _1aihi ure
wth stirring, AfterNgha o fifa% Aibylsil bl TR ilmbATRRGS
m). Extract 3 ti mes:phédylantinb]etied}laineo480 ne. The organi c phase is
washed with brine, dried over magnesi um sul phate, filtered and
concentrated under reduced pressure. 5The oily orange-col oured crude
product obt ai neg¢dysachr @ﬁﬁ@r _ Lhd ) WSin PEN

el uant a 65/ 35 gté el?)t anNgI et hgl{ggctkg?alﬁgoggc% E?‘g@(%igm??? Pgt{;g}o cltz’? S
obt ai ded in the form ofdibydmet1dvindel 1-pcerbastoytipBenyl}sulphonyl)amino]ethyl}-
({[(12")-2, 2-Di et hyl- 1-0xi dohydrazonol am no} oxy) net hyl (4-11([ 2-

ehl or 0- 51( 2- met hy1- 2, 3-RFE8r o- 1H- i ndol - hypear bamoyl i -

10phenyl i sul phonyl ) am nol et hyl } phenyl )i teetate D ssol ve the conpound
obtained in Step B (8.86x104 rnol) in 1,4-dioxane 55 n), Place the
sol ut i on Bierdre sha eamprymngtobiginideint Steernp e dixampleahd ] Oheh) auid!) 10 asktooitrile

| ' oSl . The jinitiall |l owd P
mixture tooomah ke R Soifasl RARNGrde A Ll Gplqbylethe) By HRFYL B

stirring dndr ti36, hdkr stiatingarfbi et mindRe rafth&liatthe el 00mdY) XlidddRed Sin
15 evaporated, to dryness_ under r.educedaé)roessur e. _The bl ack residue )
obt ailfed 3°§toBHHEEI Y aHel thh mixaire |4 HE 6} UMierud dpy, dBe dpaplign Rixture is
60/ 40 n- ] T ' AR j

'n the for o apeats MneBARIl Rulted e 1o kil BEFRAGS chdnfl AR on
: CHNS 20% siheorodtg abing 34 ekibnt. $3) 5125 #9p@bic/tthgkpetatarmittate.

 54. 605. ]é%itﬁeogﬁbgl?ct is obStE%néd in the form of a pale yellow meringue.

Step B: 4-{2-[(fert-Butoxycarbonyl)({2-chloro-5-[(2-methyl-2,3-dihydro-
15 1H-indol-1-ylcarbamoyl]phenyl}sulphonyl)amino]ethyl}benzoic

acid

Dissolve the compound obtained in Step A (5.10x10* mol) in a mixture of acetonitrile

(18 ml) and water (3 ml). Add lithium hydroxide (5.10x107 mol) and heat at 55°C with

stirring. After heating for 4 hours, the dark-brown reaction mixture is poured into water
20 (100 ml). Extract 3 times with ethyl acetate (75 ml). The organic phase is then washed with

water and then with brine, dried over magnesium sulphate, filtered and evaporated to

dryness under reduced pressure.

The title product is obtained in the form of a brown meringue which is used without

subsequent purification.
25



MExarrpI e 13: ({[(12)-2,2-D et hyl -1-oxi dohydr azonol am no) oxy) net hyl
4-12-1(12- -33-
_chloro-5-[(2-met hyl -2, 3-di hydro-1Hi ndol - 1-yl ) car banoyl ] phenyl | sul pho

nyl ) am nol et hyl } benzoate Step A.. Methyl | .
2 45 R ort -but oS BorgIEies: LR e Iy dahatdrgronplaminoloxy)methyl 4-(2-

5di hydro- 1Hi ndol-1-y RaR i ) vl N0 QLY ks 1.
benzgat e Dissol ve theocc[ ﬁpoungk%%ggl e !{Iilgﬂ%%g [§ o¥ wl!:“?air}r%ldtllahyldm 17
(1.04x10-2 nol) in acetiodokl-yl)earhdtayli)phany}pilploenytfaminojetityl frenaoate r
stirring. Add diisopropylethylam ne (1.24x10-2 nol) and then, after
stirring for 10 mnutes, internediate 9 (2.20x10-2 nol) dissolved in

10 acet onpistdive he2bbrifdund BAdindd & MeptB(€.02106R61) i'ﬁfdiﬁ{et}@l@%ﬁnid‘éft? ml).
reaction mxture is evaporated to dryness under reduced pressure. The
resi dde obieed nedpristirgirg enduoderapiregerorand &id| & selubon wimV-ig)ichlamethoxy)-

I t 7 5 n- a et hyl ac m xt.ure, The titl roduct iLs
gb'tJ :inneg ]}U?O%egngﬂ&%&hy@%ﬁg{n e yg‘mor@?ﬁﬂxgug (%gfegﬁ' léngamlcl[é ml)
4- 12- 1( 't eSubsBicany catdaanythn(darboatedn @nd b (22081 01Ymbh2 ABel RYGY, @ reaction

151H i ndol- 1- yBear banpyl | phenyli}sul phonyBamn noi et hyl i benzoi ¢ aci d

Di ssol ve MAUgosprae H1e avated(30mBt Extracy 3. tross1vit ¢tbyl) adetatey (39 urkhe
of acetonifri: 8: ( 1.1 hj roxi.de .

(5. Towto-Sebbh Pradeipby RIE ilert h b 66 Drigb LT AKROAM B arigd over
hour 40 t heaglesknbsidphute, fleiredmdnhsh gh gpdrsted aoldpthessniimlenaddaced pf2s{utéOrhe
ml). Extract 3 tinmes wth ethyl acetate (75 nil). The organic phase is
then vasHal BiOHT TRAIHF OBREnech PRIt r PHEMAEHIYOUA Shgrieimmusing as

sul phat e, f ikt eked AR tﬁ%é?&ﬁ}ﬁ%&&gtetﬁixglr&ness under reduced pressure.

The title product is obtained in the formof a brown neringue which
i's used Whetgle predins egelgained ur the iferat of0m. or2dge-brown meringue.

Step D :  ({[{(12)-2,2-Diethyl-1-oxidohydrazono]amino}oxy)methyl 4-{2-[({2-
15 chloro-5-[(2-methyl-2,3-dihydro-1 H-indol-1-yl)carbamoyl}-
phenyl}sulphonyl)amino]ethyl}benzoate

Dissolve the compound obtained in Step C (2.17x10™ mol) in 1,4-dioxane (2 ml). Place the
solution under stirring at ambient temperature and then add 4 ml of a 4N solution of HCI in
1,4-dioxane. The initially yellowish reaction mixture becomes darker and darker until it is

20  virtually black. After stirring for 40 hours at ambient temperature, the reaction mixture is
evaporated to dryness under reduced pressure. The black residue obtained is
chromatographed on a silica column using as eluant a 55/45 n-heptane/ethyl acetate
mixture. A second, reverse-phase, chromatography on a Lichroprep RP-18 column is
necessary. The elution conditions are as follows: (eluant A : 1000 ml H,O/25 ml CH;CN ;

25  eluant B : 25 ml H,0/1000 ml CH3CN) 10% of B for 20 minutes, from 10 to 80% of B in
70 minutes, from 80 to 100% of B in 15 minutes.

The title product is obtained in the form of a slightly yellow meringue.

Elemental microanalysis : C H N S
30 % theoretical : 54.66 5.35 12.75 4.86
% experimental : 54.34 5.43 12.46 4.72




- 33 - Step C: (W2Z)-2,2-Diethyl -1 -oxidohydrazonol am no}ory) net hyl
4-12- Rtert-butoxycarbony0O((2-ehl oro-5B@2 net hyl - 2, 3-di hyd

_ro-1Hi ndol- 1- yBear banoyl | phenyl ) sul phonyDam nol et hyBbenzuat e Di ssol ve
t he conpound obtained in Step B (4.0x10-4 nol) in dinethylfornmam de
(3 nl). 5 Place under stirring and under nitrogen, and add a

sol ution (A ).

(5. 21510 Kamplera) (ftzpe 2IBlARL bR BN KL R BPE -
caesi um car bonat e |dshlones-ngk)dfzaﬂetkﬁl-z3¥mhyéroﬁﬁéﬁ&dl-hguéarbhhﬁ}yi]
reaction mxture is poured into water gSO m). Extract 3 times with
ethyl acetate (50 l;) E@PB&%‘B“}?&% @l}i’?}m&gﬂwed with water and
then with brine. i s subsequently dried over 10 magnesi um sul phate,
filtered and then evaporated to dryness under reduced pressure. The
oily br ovﬁtam'mgifmmimhnafidiae@&ithe pue pfoded ibybiahmed nmbagrdgpby with the siokédime

col umm ant hept ane/ et hyl acetate m xture. The
title oi?ﬁ‘%fbel%é g%pélphé’ Oﬁ f‘?f@p]fsggm of an orange- brown meri ngue.
Step D ({[(12) -2, 2-Di et hyl - 1- oxi dohydr azonoj anm no} oxy) net hyl

4- (2-[({2- 15ehl oro-51(2-nethyl -2, 3-di hydro-1Hindol - 1- yDear banoyl | -
pheny Bs ul Exampiod i :nd] (éZh%JZI-Bbbﬂr)dél-exi@hﬁmaW@mlhmimdnpmnﬂ!hﬁbt-éi f(élll- in

Stirring at anbi ent HetBlGr RPN ohEa - R T G Sl o

HC1 in 1, 4-di oxane. suTmoﬂym)am,ﬁb]emﬂpJel,@ymgh reaction m xture becorres
darker and darker unti | is 20 virtually black. After stirring for

40 hours at anbi ent terrperature the reaction m xture i s evaporated

to dryness unde (g )
chr omat ogr aphedgoh—a qﬁl @Qﬁf}m ertyﬁ%gjcggﬁ% y@iL Hﬁog }3?&%&)&23
n- hefdbane/ et hyl acet at alihyditout B-indolsbghctbatwyHphenylpadghonyl)amino]ethyl}-
chromat ography on a Li chroprep RP- 18 colum is necessary. The elution
conditions arc as fol | J%&829%t€| yant A: 1000 ml 1-120/25 ml CH3CN ; 25
eluant B: 25 m 1120/1000 m CH3CN) 10% of B for 20 m nutes, from 10
to 80%of Bin 70 minutes, from80 to 100% of B in 15 m nutes. The
title pr dbllamlw theotstnapaved Gbteindveinf Stem Avfof &xshipihi 1(2.40%10 omolyeni acgtowitrile
El ement aI Efaéestlhg solu%on under stirring. Add diisopropylethylamine (2.90x107 mol)
and then, after stirring for 10 minutes, intermediate 10 (3.38x10™ mol) dissolved in
15  acetonitrile (2 ml). Heat the mixture at 60°C. After 3 days, the reaction mixture is
evaporated to dryness under reduced pressure. The oily yellow residue obtained is
chromatographed on a silica column using as eluant a 75/25 n-heptane/ethyl acetate
mixture.

The title product is obtained in the form of a pale yellow meringue.

20 Step B: 4-{1-[(fert-Butoxycarbonyl)({2-chloro-5-[(2-methyl-2,3-dihydroe-
1H-indol-1-yl)carbamoyl]phenyl}sulphonyl)aminoe]ethyl}benzoic

acid

Dissolve the compound obtained in Step A (1.58x107 mol) in a mixture of acetonitrile
(60 ml) and water (10 ml). Add lithium hydroxide (1.58x10 mol) and heat at 55°C with
25  stirring. After heating for 4 hours, the dark-brown reaction mixture is poured into water

(200 ml). Extract 3 times with ethyl acetate (100 ml). The organic phase is then washed



NS %theoretical . 54.66 5.35 12.75 4.86 % experinmental : 54.34 5.43
12.46 4.72 - 34 - Exanple 14 : -35-

(((12)-2, 2-Di et hyl -1 -oxi dohydr azonol am nol oxy) net hyl 4- (2-1(12-

chl or o- 5- MR) - 2- net hy1- 2, 3-di hydro- 1H i ndol- 1- yQcar banoyl | phenyl | sul
hony! ) ani VB &tatsF| apd dberowtth brine,” dsted qvieh glagnesism Selphaediligrad gnd etpporated to

title progyglsivsd 1agd.d ccordance with the procedure 5described
in Steps %\9t oD o%%m%éés%g@' Exanpl e 15:

(0(12) - 2, PheDtide hpyddiubt ax iotiainedr azihin doamni ofoa bxyymretdridgud -viltlied (sl dsed without
chloro-5-1(2-neth 1.-f2, 3-di hydro-1H i ndol- 1-y1) car banoyl | phenyl } -
sul phony WF’%&H\%&’H M2 0ate Step A1 Methyl 4-11-Rtert-huto
xycar bonyl ) (12-chl oro-5-[ (2- net hyl - 2, 3-
10di hydr o-1 Thi ndol - 1-y1) car banoyl | phenyl } sul phonyl ) am ncdet hyl | -
5 Step C: ({[(12)-2,2-Diethyl-1-oxidohydrazono]amino}oxy)methyl 4-{1-
[(fert-butoxycarbonyl)({2-chlero-5-[(2-methyl-2,3-dihydro-1H-

indol-1-yl)carbamoyl]phenyl}sulphonyl)aminojethyl}benzoate

Dissolve the compound obtained in Step B (1.07x10™ mol) in dimethylformamide (6 ml).
Place under stirring and under nitrogen, and add a solution of N-[(Z)-(chloromethoxy)-

10 NNO-azoxy]-N-ethylethanamine  (1.40x10° mol) in dimethylformamide (2 ml).
Subsequently, add caesium carbonate in one go (1.13x10™ mol). After 1 hour and 30
minutes, the reaction mixture is poured into water (50 ml). Extract 3 times with ethyl
acetate (50 ml). The organic phase is washed with water and then with brine. It is
subsequently dried over magnesium sulphate, filtered and then evaporated to dryness under

15 reduced pressure. The oily brown residue obtained is purified by chromatography on a
silica column using as eluant a 65/35 n-heptane/ethyl acetate mixture.

The title product is obtained in the form of an orange-coloured meringue.

Step D :  ({[(1£)-2,2-Diethyl-1-oxidohydrazono]amino}oxy)methyl 4-{1-[({2-
chloro-5-[(2-methyl-2,3-dihydro-1H-indol-1-yl)carbamoyl}-
20 phenyl}sulphonyl)amino]ethyl}benzoate

Dissolve the compound obtained in Step C (7.07x10™* mol) in 1,4-dioxane (7 ml). Place the
solution under stirring at ambient temperature and then add 15 ml of a 4N solution of HCl
in 1,4-dioxane. The initially yellowish reaction mixture becomes darker and darker until it
is virtually black. After stirring for 2 days at ambient temperature, the reaction mixture is

25 evaporated to dryness under reduced pressure. The black residue obtained is
chromatographed on a silica column using as eluant a 60/40 n-heptane/ethyl acetate
mixture.

The title product is obtained in the form of a pale yellow meringue.



benzoate Di ssol ve the conmpound obtained in Step A of Exanple 1
(2.42x10-3 nol) in acetonitrile (8 m)-3nd place the sol ution under
.stirring. Add diisopropylethylamne (2.90x10-3 nol) and then, after
stirring for 10 m nutes, internediate 10 (3.38x10-3 nol) dissolved in
15 acet onflewpnigl pirrognalysieat the fi xture at /50C. AftedV 3 days, fhe
reaction mxture is;eyaporated to dryness undgr reducegd pressurg.gsThe
oily yellow residue obtalined is chromatographed on a silica colum
usi ng as cluant a ™MleXrimdie@t-ane/5et3vyl acetdatse m xt url@.28The ti yl&
product is obtained in the formor a pale yellow neringue. 20Step 8:
4-11-1(sert-Butoxycarbonyl)(}2-chloro-5-[(2-nethyl-2,3-di hydro-
1H i ndol- 1-yl ) car banoyl | phenyl } sul phonypam no] et hyl | benzoi ¢ aci d
Di ssol ve the conpound obtained in Step A (1.58x10'in a m xture of
acetonitrile (60 mM) and water (10 mil). Add |ithium hydroxide
(1.58x10-2 nol) and heat at 55C with 25stirring. After heating for 4
hours, the dark-brown reaction mxture is poured into water (200 ml).
Extract 3 tinmes with ethyl acetate (100 ml). The organi c phase is
then washed -35 - wth water and then with brine, dried over
magnesi um sul phate, filtered and evaporated to dryness under reduced
pressure. The title product is obtained in the formof a brown
meri ngue which is used w thout subsequent purification. 5Step C
ORI Z) - 2, 2- Di et hyl - 1- oxi dohydr azonoj am no} oxy) net hyl 441-

Rt ert - but oxyear bonyD( P- ehl or o- 5- 1( 2- et hyl - 2, 3- di hydr o- 1Hi ndol- 1- 371)
car banoyl | phenyl } sul phonyl ) am nol et hyl | benzoat e Di ssol ve the conpound
obtained in Step B (1.07x10-3 nol) in dinmethylformam de (6 nil).

Pl ace under stirring and under nitrogen, and add a sol ution of

N RZ) - (chl or omet hoxy) -



10 NNO azoxyl - N- et hyl et hanam ne (1.40x10-3 nol) in dinethylionnam de
(2 ml). Subsequently, add caesium carbol¥ate in one go (1.13x10-1
~nmol). After 1 hour and 30 mnutes, the reaction m xture is poured
into water (50 ml). Extract 3 tinmes with ethyl acetate (50 rﬂ) The
organi c phase is washed with water and then wth brine.
ng;gggfgé' %’Pﬁf e AR 0GR ) av, f‘ﬁkepkbﬁﬁ §6FaﬁﬁE‘ﬁWENT10N

Yy orowr
resi due obtained is purified by chronatography on a silica columm
using as eluant a 65/35 n-heptanc/ethyl acetate m xture. The title
product is obtained in the formof an orange-col oured neringue. Step

0: (([(121};};31\213 byiasetivee@enydrazonol anti fl o} oxy) methyl 4-(1-[({2-
ehl or o- 5- - y1-2, 3-di hydro-I| Hindol - hyDcar banoyl] -
20phenyl } sul phonyl ) am no] et hyl | benzoate Di ssol ve the conpound
obt ai nedi&n Step C (7.07x1 o- mol) in 1,4-dioxane (7 nil). Place the
sol ution ndeor stirring at anbient terrperature and then add 15 ml of
a 4N sol utheodiuetic B8kct i8 tdstet 6H ExABRuUs Wistal Rits. I'BHel Minkk laf e ci Rt thQhg
m xture becones darker and darker until it is virtually black. After
sti rrPng o8 b bgkye therexapmmenftand euper atliat ef watse 99 sxnwtepbefpiodhe pepdrignent.
25 evapor | ur t K resi
obt ai ng d T:ﬁse ‘%I%)Eri‘g%a n}{l&et%g%lgggeq{ a&rﬁ%&kl?&g% B%aglﬁsb%%rce Peedmg ﬁxle urgtn%s pqaced ina
60/ 40 n- hﬁaaanmhetcbge aﬁ@&hat\@ll{ﬁle(tdﬂhﬁme'rﬁ‘erriehidr&i Qﬁ@ﬂ'ﬂiq{oul’gi ot ablned is
in the form of a pal e yel |l ow neringue. - 36 - El enental
mi cr oanal §Fgressed g rﬁ?ﬂ‘l’@ 1§ thg v pluBlednsasured.in g gopigolszraup of rats.

Results : the increase in urine volume obtained using the products under test is greater than

10 or equal to 20%.
By way of example, at an oral dose of 10 mg/kg the compounds of Examples 1 and 10

increase the excretion of urine by 108 and 248%, respectively.

EXAMPLE B : NO-donor activity

In vitro

15 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
noradrenaline (0.1-0.3 pM) in the presence or absence of ODQ. A cumulative concentra-
tion series is applied and the activity of the product under test is calculated by an ICsg
(dose that inhibits the maximum effect by 50%).

20 Results : the compounds according to the invention have a quite significant relaxant effect
with ICs values of less than 1uM.
By way of example, the compounds of Examples 1 and 10 have an ICsy of 0.12 and
0.04 uM, respectively.



12.75 4.86 % experinental : 54.36 5.46 12.28 4.71 - 37 -

PHARVACOLOG CAL STUDY OF THE PRODUCTS -GF -THE | NVENTI ON EXAMPLE A:
Diuretic effect In vivo The diuretic effect is tested on consci ous

W st ar ni” The animals are subjected to fasting for 18 h before the
experi me WHY put on a diet of water 90 minutes before the

exper i Menfpe ﬁ@dcﬁfo@@%&t dfqg@Eoﬁlgél}nd' i3 e&z!ﬂﬁ&e@@?‘tﬂé RlGLiEsh 1 %rﬁhésﬁreb aused in
force-feeding, the rat is placed in a nmetabolfsmcage an e Vo

of urine %19 meamardbetmtd ewtlﬁphnubaesblté[hAﬂeo Ismbﬂlsatsorexb thesareatial pressure, the

relatlontot e asured in.a.control oup of rats.

Resul ts :PPHYe uﬂg?réﬁggs%lﬂﬁeﬁ%d bolllﬁlf?érw&dﬁg‘if usi ng the products
under st esRedufts 9rLa¢RIctibMaF ﬁl@oért&fh‘llaﬂreésgrezg%atBﬁéaé’ﬁ’ayo%f isCYBIPIR with the
an oral dose of 10 np/kg the conpounds of Exanples 1 and 10 increase

t he excr eqomnoupgs qﬁthﬁenmythroa dench l2as8hgn oreselioi 0 mg/kgENVELE i :

used. af 187 S48 bl Ba o0l B GBI BRI SRR g 10

the sensiredvdettie @xfteﬁdmprersmlbyasdnms% Ré@pedivehyabl e contractl on is
i nduced by noradrenaline (0.1-0.3 uM in the presence or absence of

ODQ A cunul ative concentration series is applied and the activity of
t he product under test is calculated by an 1Cso (dose that inhibits
t he maxi num effect by 50% . 20 Results : the compounds according to
t he i nverEXAMPBEAC a Rhsrhexceu@eil compotitior! axant effect with |1 C50

val ues of less than Ip.M

Preparation formula for 1000 tablets each containing a dose of 100 mg of ({[(12)-2,2-
diethyl-1-oxidohydrazono]amino}oxy)methyl 3-{[({2-chloro-5-[(2-methyl-5-nitro-
10 2,3-dihydro-1H-indol-1-yl)carbamoyl]phenyl} sulphonyl)aminoJmethyl } benzoate

(EXAMPIE 1) oottt ettt ettt ettt 100 g
Hydroxypropyl CITULOSE .....o..oeciimiiieieiececeeeeee e 2¢g
WHEAL STATCH ... vttt nens 10g
LACTOSE ...ttt ettt et et ettt e te e e e e eanen et e eneenas 100 g
15 Magnesium SEEATALE .......coceecueierieriecreeeeste sttt ete et et eteete et et e teene et eteereenseneeneeenseneesaesas 3g



By way of exanple, the conpounds of Exanples 1 and 10 have an | C50 of
0.12 and 0.04 ul Vf, respectively. - 38 - In vivo The NO donor effect
of the compound is evaluated by the reduygtion in pressure caused in
SD rats anaesthetised with pentobarbital. After stabilisation of the
arterial pressure, the product under test is admnistered i. v. in

i ncreasing doses. 5Results : a reduction of the arterial pressure of
at | east 50%is observed with the co 4¥§ of the invention at doses
| ess than or equal to 0.3 ng/kg. By way of exanple, at an i. v. dose
of 100 Kg/ kg the conmpounds of Exanples 1 and 10 reduce the arterial
pressure by 56 and 55% respectively. FXA PEE C Pharnaceuti cal
conposition Preparation fornula for 1000 tablets each containing a
dose of 100zngodfpotfdsof Tty @y:di et hyl - 1

- oxi dohydrazone] am nol oxy) nmethyl 3- { [( { 2- chloro-5 - [(2-nethyl-
5-nitro- 10

2, 3-di hydro- 1H i ndol- 1-yDea
ate (Exanple 1) 100 g _Hyg
Lact 0se100 g 15Magnesifum(b

banoyl i phenyl { sul phonyHam no] net hyl | benzo
cel l ul ose2 g Wieat starch 10 g
g Malc3g -39 -

" Lo
N o
0 807 Ng

wherein :
5 R, represents a hydrogen atom,

R, represents a group G or a linear or branched (C,-Cg)alkyl group substituted by a group
G, wherein G represents a —(CHz)n-A-(CHz)m-B—(CR4R5)p-(CH2)0-R5 >gr0up wherein :
- nis0,1,20r3,
- mis0,1,2o0r3,
10 - pisQorl,
- 0is0,1lor2,
- R4 and Rs, which may be identical or different, each represent a hydrogen atom or a
linear or branched (C,;-Cg¢)alkyl group,
wherein one of the groups -CH,- or -CR4Rs- of the G chain may equally be
15 replaced, if desired, by a phenylene, -PhC(O)- or -PhC(O)O- group (wherein Ph
denotes phenyl),
- A and B, which may be identical or different, each represent a bond, a nitrogen

atom or a group :

O
o]
~Nor /U\
e
&



CLAIMS 1. Compounds of fornula (1) : wherein : 5 Rl represents a
hydrogen atom R2 represents a group Gor a |linear or branched
(G -C6)al kyl group substituted by a groug.G wherein Grepresents a
-(CH2)11-A-(CH2) ", -B-(CR4ft5) p- (CH2) 0- R6 group wherein : nis 0, 1, 2
or 3,. ms 0, 1,2 or 3, 10- pis Oor 1, ois 0, 1 or 2, 124 and R5,
whi ch may be identical or different, e;ach represent a hydrogen atom
or a linear or br hed %C% G’)ugl k)gl ou wherei n one of the
groups -CH2- or 2 RECSES ¢ ¢haih \Nﬁy equal ly be 15repl aced, if
desired, by a phenyl ene, -PhC(0)- or -PﬁSC(O)O group (wherein Ph
denotes phenyl), A and B, which may be identical or different, each
represent a bond, a nitrogen atomor a group : _
wherein Rg and R, which may be identical or different, each represent a lmear or

branched (C;-Cg)alkyl group,
R; represents a hydrogen atom or an NO; group,

5 their enantiomers and diastereoisomers and also addition salts thereof with a

pharmaceutically acceptable acid or base.

2. Compounds of formula (I) according to claim 1, wherein R3 represents a hydrogen atom,
their enantiomers and diastereoisomers and also addition salts thereof with a

pharmaceutically acceptable acid or base.

10 3. Compounds of formula (I) according to claim 1, wherein R; represents an NO; group,
their enantiomers and diastereoisomers and also addition salts thereof with a

pharmaceutically acceptable acid or base.

4. Compounds of formula (I) according to claim 1, wherein R; represents

9]
0]
o g /tL CH

a group : s Pty s
& CH ’ \CHz 0 \Ré

CH,

O
CH
0/ 2 6
or —CH;—R, wherein R is as defined in
\CHZ
15

claim 1, their enantiomers and diastereoisomers and also addition salts thereof with a

pharmaceutically acceptable acid or base.



- 40 - and R6 represents a group /0. /NN. ,-.R9 R3 wherein R8 and
R9, which may be identical or different, each represent a |linear or
branched (Cl-C6)al kyl group, R3 represenfs a hydrogen atom or an NO2
group, 5their enantioners and di astereoi soners and al so addition
salts thereof with a pharnmaceutically acceptable acid or base.
Conpounds of. fGempatml ©Of)forvder@i necordng |taikim, Lnkaiai is Fﬁ(lﬂéérzecb@hﬂsl

a hydrogen at | )
addi tion salt?gpﬁgﬁﬁ&gnﬁﬁﬁﬁkgggﬁ S ceu?(§§Pﬁ§8§c eptg@fgqgg?£§%ﬁwmn
base. 10 3. Odfdbodwidsylbﬁaﬂfamomﬂjﬂwnylﬁ 9ulpiwnyalbamm@nteﬁlyt}lba1mtle itsh enaatipm s
represents an . grou their ant i Lereal r

i 50 addi t1 on “baisdeRhBrabR i OGN aPRES 0l RSB RARRL B
or base.54. Casipoubads. of formula (I) according to cIa|n11 wherein R2
represents 0 claiml, their enantionmers and di astereoi so ers and
al so addition salts thereof with a pharmaceutically acceptable acid
or base. 6. Compound of formula (I) according to claim 1, which is ({[(12)-2,2-diethyl-1-oxido-

hydrazono]amino}oxy)methyl  4-{[( {2-'ch10ro-5-[(2—methy1—2,3 -dihydro-1H-indol-1-
yDcarbamoyl]phenyl}sulphonyl)amino]methyl}benzoate, its  enantiomers and
diastereoisomers, and also its addition salts with a pharmaceutically acceptable acid or

10 base.

7. Compound of formula (I) according to claim 1, which is ({[(12)-2,2-diethyl-1-
oxidohydrazono]amino }oxy)methyl 4-({[(2-chloro-5-{[(2R)-2-methyl-2,3-dihydro-1H-
indol-1-yl]carbamoyl } phenyl)sulphonyl]amino }methyl)benzoate, its addition salts with

a pharmaceutically acceptable acid or base.

15 &8 Compound of formula (I) according to claim 1, which is ({[(12)-2,2-diethyl-1-
oxidohydrazonoJ]amino }oxy)methyl  4-{2-[({2-chloro-5-[(2-methyl-2,3-dihydro-1H-
indol-l—yl)carbamoyl]phenﬂ}sulphonyl)amino]ethyl}_benzoate, its enantiomers and
diastereoisomers, and also its addition salts with a pharmaceutically acceptable acid or
base.

20

9. Compound of formula (I) according to claim 1, which is ({[(12)-2,2-diethyl-1-
oxidohydrazonolamino}oxy)methyl  4-{2-[({2-chloro-5-[((2R)-2-methyl-2,3-dihydro-
1H-indol-1-yl)carbamoyl]phenyl}sulphonyl)amino]ethyl } benzoate, its addition salts

with a pharmaceutically acceptable acid or base.

25  10.Process for the preparation of compounds of formula (I) according to claim 1,

characterised in that there is used as starting material a compound of formula (II) :



-41- 5. Conpound of fornula (1) according to claim1, which is
({[(12)-2, 2-di cthyl-1- oxi dohydrazono] am nol oxy) net hyl 3-
{[({2-chloro-5-[(2-nmethyl-5-nitro-2, 3-dihydrol Hindol - 1- yCcar bar noyl |
phenyl } sul phonyl ) am nol net hyl } benzoate, its enantiorners and

di astereoi sorners, and also its addition salts wth a

pharmaceutical ly acceptab exbacid or base. 6. Conmpound of forrmula (I)
according to cIa|n11,Rwh| S
'/.

({[(12) -2, 2-di et hyl -1 -8xild
{2-chl oro-5-[ (2- net hyl- 2, 3@ hydNo- 1H i
yl)carbanDyI]phenyI}suIphonyl)anggﬁlnet Bnzoat e, i t senant i oner sand
di astereoi soners, and also its a 7oN S § wth a pharmaceutically
acceptabl e acid or 10base. 7. Cbnpougd of formyha{H, according to
claim1, which is ({[(12Z)-2,2-diethyl-1- oxidohydrazono] am no }
oxy) met hyl 4-({[ (2-chl oro-5-

{[(2R) - 2-nmet hyl- 2, 3-di hydr o- 1H ndol- 1-y1] car banoyl | phenyl ) sul phonyli a
m no} met hy ebewhaoainds i§ asdediddd for mmshal(Ds wi th a pharnaceutical ly
acceptabl e acid or base. 158. Conpound of fornula (1) according to
claiml, whichis ({[(12)-2,2-diethyl-]I-

oxi dohydr azono}yéehl aopopyindetf fiorthule-(IY)24( {2-chl oro-5-[ (2-m

et hy1- 2, 3-di hydr o- 1H ndol- 1- yQcar banoyl ] phenyl sul phonypam no] et hyl
benzoate, its enantioners and di astereoi soners, and also its addition
salts with a pharmaceutjeally acceptable acid or base. 20 9. Conpound
of formula (1) accq& which is

({[(12)-2, 2-di et hyl™1 anlno}oxy)nethyl 4-
{2-1({2-chloro-5-[((2/ 0> hy1-2, 3 H i ndol - 1- ypcar bamoyl ] p
henyl)sulphonyl)anino]ethylIbe?ﬁf addi tion salts wvYh a
pharmaceutically acceptabl e act 25it’> Proccss for the

Cl (0

preparation of conpounds of fornufa (1) ac ? ¢glaim1,
charactcrised in that there is uséd as star g er|é1 a conpound
of formula (Il) : - 42 - wherein R3 is as definggl for formula (1),

to yield a conmpound of fornula (I1V)
5 wherein Rj is as defined hereinbefore, and R represents a linear or branched (C;-
Ce)alkyl group or an aryl-(C;-Cg)alkyl group in which the alkyl moiety may be linear
or branched,
which is condensed, in the presence of a base, with a compound of formula (V) :
X—Ry, (V)

10 wherein R; is as defined for formula (I) and X represents a halogen atom,

to yield a compound of formula (I/a), a particular case of the compounds of

formula (I) :



S5wherein R3 is as defined hereinbefore, and R represents a |linear or
branched (Cl- C6)al kyl group or an aryl-(Cl-C6)al kyl group in which
the alkyl noiety may be linear or branched, which is condensed, in
the presence of a base, with a conmpound of forrmula (V) : X-R2 (V)
10wherein R2 is as defined for fornmula (1) and X represents a hal ogen
atom to yield a conpou formula (Fa), a particular case of the
conpounds of foonul R - Wherein R R2 and R3 are as

defi ned herei nbef or €3 g agﬁsible for the conpounds of
formula (Pa) to be obtarwed a
formula C-(CH2)0-R6, wherein
(), with a carboxylic or phos

as defined 5for, formla
'uncti%% present VA the
5 ﬁ) ion@lly heated in

acid nediumto yield a conpound of”fornul a F *b), parkicul ar case
of the compounds of fornula (1) : wherein R2 and are as defined
for formula (1), 10which conpounds of fornulae (lI/a) and (lib), the
totality of which constitutes the conmpounds of fornula (1), are
purified, wherg a priate, ac di i conventional purification
t echni que, ar ﬁ%%ﬁ?%%ﬁﬁ?iﬁﬁéfﬁ?%%%ﬁdg%?%gﬁgghers according to a
conventional separation technique and are converted, if desired, into
addition salts with a pharmaceutically, ac t apl cjd or hase. 15
/1. Pharmaceufi®Hig #8 %igfﬁdﬁ% C&’B‘ﬁf}‘r"{dﬁ ‘F‘fg%gg’“g‘cﬁse{‘ﬁ H@r%bg?l it aﬂjo by
conmpound accododiéiatiod dRYcofPEurl ofFbidiul® CL(AH), R, Wheeiity fltR Qe ¥ defined

one or nore pharmaceutical l cceptabl e, inert,. non-toxic.excipients
or carriers pfor formulalél), wgfh a%ar oxyli% or phosphoramld;[c function present in the g‘R)up %t,

which compounds of formula (I/a) are optionally heated in acid medium to yield a

compound of formula (I/b), a particular case of the compounds of formula (I) :

R; Me
1‘{ cl
NH by
~NH
0 SO, R,
wherein R, and Rj; are as defined for formula (I),
10 which compounds of formulae (I/a) and (I/b), the totality of which constitutes the

compounds of formula (I), are purified, where appropriate, according to a conventional
purification technique, are optionally separated into isomers according to a
conventional separation technique and are converted, if desired, into addition salts with

a pharmaceutically acceptable acid or base.

15 11. Pharmaceutical compositions comprising as active ingredient a compound according to
any one of claims 1 to 9 in combination with one or more pharmaceutically acceptable,

inert, non-toxic excipients or carriers.



- 44 - 12. Pharmaceutical conpositions according to claimll
conprising at |east one active ingredient according to any one of
claims | to 9 for use, as a nedicanment, 4in the treatnent of

hypert ensi on and car di ovascul ar pathologles and conplications

t hereof, such as retinopathy, cerebral accidents, denentia, |eft
ventri cuI ar hypertrophy, cardiac 5 i nsuffi ci ency, angi na pectoris,
myocar di al rctl on _and ne pat. n eat ne

car di ovascuﬁ? ﬁeult% i€ Oénpogg?)m ar ?é\in\%l ttohd%l1 erof)ﬁllp r’r%‘cf’)mI Loast %I}:ehacuve
cerebral and tralivar ycaedihglentsy ot bLLlanisS1 and foas:sulasrramladlemem,mntthe
treatment of vascul ar. conplicatigns o unber rders..such as
di abet es, obegﬁtﬂ?entn%ﬁlg’%’nﬁ?némgﬁ? CS‘E%O"&?:C&R‘E é’?t%fi]lpgﬁ‘ef BP‘ZS??’QP 6‘?&tl?rf1settﬂere°f’
liver; and i ngicheskétR@dpamy)tcebrah y@aleh8N&ntntiQflefp ubmmaddryhypd@oshyl, aardiac

ortal arigin, . , s . .
P 5 g insufficiency, angina pectoris, myocardial infarction and nephropathy; in the treatment

of cardiovascular pathologies associated with atherothrombosis, such as cerebral and
coronary accidents, arteritis and wvasculopathies; in the treatment of vascular
complications of a number of disorders such as diabetes, obesity, metabolic syndrome,
cancer or fibrosis of the liver; and in the treatment of hypertension of pulmonary,

10 ocular or portal origin.



