WD 01/55130 1 PCT/ FR01/ 00226 NOVEL 1, 3- Dl HYDRO- 2H- | NDCL- 2- ONE DERI-VATI VES,
PROCESS FOR PREPARI NG THEM AND PHARVACEUTI CAL COVPOSI TI ONS CONTAI NI NG THEM

ori DatTvas, 1o n proces for' proparing thom andto nar nac MRNGLAIENN

conpositions containing them The conpounds according to the present

i nvention haxe gaf fggudey for and selectivity towards thgw HhoMliygLLEpPt ors
or towards both the Vib and Via receptors of arginine-vasopressin (AVP).

AVP is a hornone which is known for its antidiuretic effect and its effect

in regul ati ngyo@kf, ef i 9LDPﬁ?]§§@r§H~ﬁJDéL' ﬁvbﬁheéEﬁwﬁﬁbEgyp%ﬁo&s o

receptor: V1 (Via, Vib) . These receptors are locate Inparticular in

the liver, theF\o@S%@dE@M@ﬁﬁm ANTE ARG wEF RN I domBdir Pl €l ets, the

ki dneys, the uterus, the adrenal glands, the pancreas, the central

nervous system and the pi tui t ar ycghangnt@vYPrizRMs exerts 20 cardi ovascul ar
hepatic, pancreatic, antidiuretic and platelet-aggregating effects and

ef fects on the centralTheand gz tphieradn sy atsl Siysd efp @neeON the uterine
sphere. The location of the various receptors is 25 described in: S. Jard

et al., Vasdpreshihydmd Zdiitolkilnr2-one derivatives, to a process
for preparing them and to pharmaceutical compositions
containing them.

The compounds according to the present
invention have affinity for and selectivity towards the

10 Vip receptors or towards both the Vi, and Vi, receptors
of arginine-vasopressin (AVP).

AVP is a hormone which is known for its
antidiuretic effect and its effect in regulating
arterial pressure. It stimulates several types of

15 receptor: Vi (Via, Vip), V2. These receptors are located
in particular in the liver, the vessels (coronary,
renal and cerebral), the platelets, the kidneys, the
uterus, the adrenal glands, the pancreas, the central
nervous system and the pituitary gland. AVP thus exerts

20 cardiovascular, hepatic, pancreatic, antidiuretic and
platelet-aggregating effects and effects on the central
and peripheral nervous system, and on the uterine
sphere.

The location of the various receptors is

25 described in: S. Jard et al., Vasopressin and oxytocin
receptors: an overview, in Progress in Endocrinology.

H. Imura and K. Shizurne ed., Experta Medica,

T

*GONON*



receptors: an overview, in Progress in Endocrinology. H Imura and K

Shi zurne ed., Experta Meudica, 2 Ansterdam 1988, 1183-1188, as well as in
the followwng articles: J. Lab. din. Md., 1989, 114,6(6), 617-632 and
Phar macol . Rev., 1991, 43(1), 73-108. More particularly, the AVP Via
receptors are 5 located in many peripheral organs and in the brain. They
have been cloned in rats and man and thgy regulate nost of the known
effects of AVP:. platelet aggregation; uterine contractions; the
contraction of blood vessels; secretion of aldosterone, cortisol, CRF

(corticotropinaté@dael, easisng ﬁagbaﬂhs@”da%d&%ﬂgpQ%§'ﬁﬁnﬂHH”EdRﬂBWEHEW
(ACTH); hepatic glycogenolysis, cell proliferation and the main central

ef fects of AVPithgpot ber wad,. madwr.yMedet,c1989., Tha M¥) reneptays were
initially identified in 15 the adenohypophy5|s‘_r'var|ous ani mal species
(rats, pigsandoPhaesmacehieepevet,clpoilnckdadilng mar108.. Jard et al., Mol.

Phar macol ., 1986, 30, 171-177; Y. Arsenijevic et al., J. Endocrinol., 1994,
141, 383- 391; J. SchM@rEzpertébulaEﬂdocmhﬂomN@yviagﬂaceﬂﬁ@ﬁé)are20
1107-1109; Y. De Keyser et al., FEES Letters, 1994, 356, 215-220) in which
they stiful heeathd P8l Bas¥ DRTripbesAdcorvrbst Poghia fidverbreivi.a AVP and
potenti ate the effects of CRF on the release of ACTH (G E Gllies et al.
Nat ure, 19g8Bheggbaveshpen| glppedniBorpspanng, man and they regulate

most of the known effects of AVP: platelet aggregation;

uterine contractions; the contraction of blood vessels;

secretion of aldosterone, cortisol, CRF (corticotropin-
10 releasing factor) and adrenocorticotrophic hormone

(ACTH) ; hepatic glycogenolysis, cell proliferation and

the main central effects of AVP (hypothermia, memory,

etc.).

The Vi, receptors were initially identified in

15 the adenohypophysis of various animal species (rats,

pigs, bovines, sheep, etc.) including man (S. Jard

et al., Mol. Pharmacol., 1986, 30, 171-177;

Y. Arsenijevic et al., J. Endocrinol., 1994, 141, 383-

391; J. Schwartz et al., Endocrinology, 1991, 129(2),
20 1107-1109; Y. De Keyser et al., FEBS Letters, 1994,

356, 215-220) in which they stimulate the release of

adrenocorticotrophic hormone via AVP and potentiate the

effects of CRF on the release of ACTH (G.E. Gillies

et al., Nature, 1982, 299, 355). In the hypothalamus,
25 the Vi, receptors also induce a direct release of CRF

(Neuroendocrinology, 1994, 60, 503-508) and are, in

these various respects, involved in stress situations.



25 the VIb receptors also induce a direct release of CRF _
( Neur oendocri nol ogy, 1994, 60, 503-508) and are, in these various

respects,

i nvolved in stress situations.

3 These VIb receptors have been

cloned in rats, man and mce (Y. De Keyser, FEES Letters, 1994, 356,

215-220; T. Suginoto et al., J. Biol. Chem 1994, 269(43), 27088-27092; M
Saito et al., Biochem 5 Biophys. Res. nmun., 1995, 212(3), 751-757; S.J.
Lolait et al., Neurobiology, 1996, 92, 6783-6787, MA. Ventura et _
Mol ecul ar  Endocri nol ogy, 1999, 22, 251-260) and various studies

Jour nal of

(insitu hybridizat i om,d2eRy,pol JOBEASE, hAVD A0cheBELhOR] s oL)

t he ubi quitous presence of t

ese receptors I n varil ous centr

(brain, hypeihhaha s cand vadeRoRRARY Sigsdd er@iéé'xcé{! afdg ANGy 5 per i

ti ssues (kidney, pancreas, adrenals, heart,

ungs, intestine—'sto

al .,

reveal
sues

pher al
nmach,

liver, neseauerp20hl addefugit sl Spleemidit efdson § eiddig, thyroid,

etc.) and

in certain tunmours (hypophyseal, pulnonary, etc.) sugg

esting a

broad bi ol 08i60dK3andRa08Bathaloagi eal =gl dtoralt.hess dassptors and a

pot enti al

i nvol venent in various diseases. 20 By way of exanpl e,

studi es BavBiophywn Rest AYRmuagul A9SS t 24 28(3dqcrisie-1Encr eas, Vi a

receptors,

by stimulating the secretion of insulin and gl ucagon (

inrats,
the VIb
B. Lee et

al ., Am J. SPHysieillait2eg @lndodisureioiolisab. 1386, BH9HRRLMEY,87,995) or
the 25 prodﬂckion of catecholam nes in _the nedul | o-adrenal

10

15

20

25

Ventura et al., Journal of Molecular
Endocrinology, 1999, 22, 251-260) and various studies
(in situ hybridization, PCR [polymerase chain
reaction], etc.) reveal the ubiquitous presence of
these receptors in various central tissues (brain,
hypothalamus and adenohypophysis in particular) and
peripheral tissues (kidney, pancreas, adrenals, heart,
lungs, intestine, stomach, liver, mesentery, bladder,
thymus, spleen, uterus, retina, thyroid, etc.) and in
certain tumours (hypophyseal, pulmonary, etc.)
suggesting a broad biological and/or pathological role
for these receptors and a potential involvement in
various diseases.

By way of example, in rats, studies have
shown that AVP regulates the endocrine pancreas, via
the Vi, receptors, by stimulating the secretion of
insulin and glucagon (B. Lee et al., Am. J. Physiol.
269 (Endocrinol. Metab. 32): E1095-E1100, 1995) or the
production of catecholamines in the medullo-adrenal
which is the site of a local synthesis of AVP

(E. Grazzini et al., Endocrinology, 1996, 137(a), 3906-



which is the site of a |local synthesis of AVP (E. Gazzini et al.,
Endocri nol ogy, 1996, 137(a), 3906 4 3914). Thus, in the latter tissue, AVP
is thought to have a crucial role, via these receptors, in certain types
of adrenal pheochronocytonas which secrete AVP and thereby induce a
sust ai ned production of 5 catechol am nes which are the cause of
hypertension and which are resistant tg angiotensin Il-receptor

ant agoni sts and to conversion enzyne inhibitors. The adrenal cortex is
also rich in Via receptors involved in the production of glucocorticoids

and 10 m neral1QG0r trizd ds; agl,gg)sltae,{tcg&e oca %ﬁplgs t\@ 1thege receptors,

AVP (in the circul ation or syntheS|zed can in a productlon of

al dost er one hahtch sar riRfifd 10 acn dvhigihy |18 LA tﬂ%t %% iotensin |
(G @uillon et al., Endocrinology, 1995, 136(3), 1285 15 1 %§ Cortisol is

a powerful regesatod adlrda PHAHHHIIE oG TRide sdéLsse hgpsone. Recent

studi es have al so shown that the adrenal glands are capable of directly

rel easi ng CRhd aherebyAGCHdUHa aachisatiiney PrddigetMidh ane/ or Via 20
receptors borne by the nmedullary cells (G Mzzocchi et al., Peptides,

1997, 18(2) catethtdbsmibBesGuirizimiaret tde ,caliseCld . hypuiacsisiodn 4t ab. |
1999, 84(6), 2195- 2203). The Vib receptors are also considered as a 25
| abel for A@THCheeret ey iskhaotr &5 wotyias eperimaiTl pidasptary tunours, certain
bronchi al carci nomas (SCLC
antagonists and to conversion enzyme inhibitors. The
adrenal cortex is also rich in Vi, receptors involved in
the production of glucocorticoids and
10 mineralocorticoids (aldosterone and cortisol). Via
these receptors, AVP (in the circulation or synthesized
locally) can induce a production of aldosterone with an
efficacy which is comparable to that of angiotensin II
(G. Guillon et al., Endocrinology, 1995, 136(3), 1285-
15 1295). Cortisol is a powerful regulator of the
production of ACTH, the stress hormone.
Recent studies have also shown that the
adrenal glands are capable of directly releasing CRF
and/or ACTH via activation of the Vi, and/or Vi,
20 receptors borne by the medullary cells (G. Mazzocchi
et al., Peptides, 1997, 18(2), 191-195; E. Grazzini
et al., J. Clin. Endocrinol. Metab., 1999, 84(6), 2195-
2203).
The Vi, receptors are also considered as a
25 1label for ACTH-secreting tumours such as certain

pituitary tumours, certain bronchial carcinomas (SCLC

[small lung cell cancers]), pancreatic, adrenal and




[small lung cell cancers]), pancreatic, adrenal and 5 thyroid carcinonas,
i nduci ng Cushing's, syndronme in certain cases (J. Bertherat et al., Eur.
J. Endocrinol., 1996, 135, 173; G A Wttert et al., Lancet, 1990, 335,
991-994; G Dickstein et al., J. 5 din. Endocrinol. Mtab., 1996, 81(8),
2934-2941). As regards the Via receptors, they are a nore specific |abel
for small cell lung cancers (SCLC) (P.J5 Wl | et al., Biochem Biophys.
Res. Commun., 1989, 164(1), 66-73). Thus, the conpounds according to the
present 10 invention are obvious diagnostic tools and offer a novel

t herapeutic i1, rol;i ferati d_ detecti of t.hes_e tunours,
even at an gg%qgggg%l%pgl&%dl a g%lcﬁ%lgo%é%%dng[ ssl’ngﬁyé'l%%r?&eonmem ssion

comput ed t owRgtaRRAY kasRET (3CARRATIOLEH1SST Gfy 1 Onpgr aphy 15 scanner]).
The abundant presence of the Vib receptor nessenger in the stomach and

intestine seggestinal.,i nwolkverss!, af73AVRR W .aihice ieeRplar on the rel ease
of gastrointestinal hornones such as chol ecystokinin, 20 gastrin or
secretin (TLaBegithotlooet, 3Bs, bbleowlar 25 nalcitRd ard faunct iponal
expression of Vib receptor gene, in Neurohypophysis: Recent Progr ess of
Vasopr es§i nCand. @uybetiinoRessatal;. ,T199@,t @1 (I§) ,Keookaws 4and Qs Yoshi da
ed., Elvesier Science, 1995, 409-413). 1, 3-D hydro-2Hi ndol -2-one

derivati vesrhaaedshsbr Vescorddstanrs carliey rmypatemormpppeat fioms as

label for small cell lung cancers (SCLC) (P.J. Woll
et al., Biochem. Biophys. Res. Commun., 1989, 164(1),
66-73) . Thus, the compounds according to the present

10 invention are obvious diagnostic tools and offer a
novel therapeutic approach in the proliferation and
detection of these tumours, even at an early stage
(radiolabelling; SPECT [single photon emission computed
tomography]; PET scan [positron emission tomography

15 scanner]).

The abundant presence of the Vi, receptor
messenger in the stomach and intestine suggests an
involvement of AVP via this receptor on the release of
gastrointestinal hormones such as cholecystokinin,

20 gastrin or secretin (T. Sugimoto et al., Molecular
cloning and functional expression of Vi, receptor gene,
in Neurohypophysis: Recent Progress of Vasopressin and
Oxytocin Research; T. Saito, K. Kurokawa and S. Yoshida
ed., Elvesier Science, 1995, 409-413).

25 1,3-Dihydro-2H-indol-2-one derivatives have
been described in certain patent applications as

arginine-vasopressin receptor ligands and/or oxytocin



ar gi ni ne-vasopressin receptor |igands and/or oxytocin 6 5 receptor |igands:
mention may be nade of patent applications WO 93/ 15051, EP-A-0 636 608.
EP- A-0 636 609, WD 95/18105, WD 97/15556 and WD 98/25901. No non- pepti de
conmpound with affinity for and selectivity towards the Vib receptors or
simul taneously for and towards both the Vib and Via receptors of

ar gi ni ne-vasopressin is known to date. vel 1, 3-di hydro-2Hi ndol - 2-one
derivatives 10 have now been found which have affinity for and
selectivity towards the Vib receptors or for and towards both the Vib and

Vi a receptogé?g£tgggiggﬁgdgasﬁghggghapagh%%em @p%&n%%%%§¥hbe used for the

preparation o I Ccln pr oducts 't re USG e treatnment or

prevention ghran¥apabhel @By ohn14aEeh @bdhnigng3yageRr essin and/or the Vib
receptors or Eoth the Vib receptors and the Via receptors are involved, in

particul ar Ep-phe tBeakoBNt wWOr oByeve DL, ORo0H70aBRIsa Ry of the
cardi ovascul ar system for exanpl e hypertenS|on 20 of the central nervous

system forwexaspkeostress, anxiety, depression, conpul sive obsessive
di sorder and panic attacks; of the renal system of the gastric system as
wel | as bn the treat nNot nofi-pepklideekbbmbongd warbeasfiofi tgbasirt Wwndof type
Il diabetes; of insulin 25 resistance; of hypertriglyceridem a; of
at her oscl ereslectdvitushpwgrdssyher Upe regferors or simultaneously

for and towards both the V;, and V;, receptors of

arginine-vasopressin is known to date.

Novel 1,3-dihydro-2H-indol-2-one derivatives

10 have now been found which have affinity for and
selectivity towards the Vi, receptors or for and towards
both the Vi, and Vi, receptors of arginine-vasopressin.

These compounds may be used for the
preparation of medicinal products that are useful in

15 the treatment or prevention of any pathology in which
arginine-vasopressin and/or the Vi, receptors or both
the Vip receptors and the Vi, receptors are involved, in
particular in the treatment or prevention of complaints
of the cardiovascular system, for example hypertension;

20 of the central nervous system, for example stress,
anxiety, depression, compulsive obsessive disorder and
panic attacks; of the renal system; of the gastric
system as well as in the treatment of small cell lung
cancers; of obesity; of type II diabetes; of insulin

25 resistance; of hypertriglyceridemia; of

atherosclerosis; of Cushing'’s syndrome; of any

pathology following stress and chronic stress states.



pat hol ogy foll ow ng stress and chronic stress states. 7 Thus, according to
one of its aspects, one subject of the present invention is conpounds of
formula: (1) 5 in which: - Rl represents a halogen atom a (Cl-C4)al kyl; a
(C1-C4)al koxy; a trifluoromethyl radical; a trifluoronethoxy radical; R2
represents a hydrogen atom a halogen atom a 10 (Cl-C4)al kyl; a
(C1-C4)al koxy; a trifluoronethyl radical; - or R2is in position -6- of
the indol -2-one ring and Rl and R2 together represent a dival ent
trimethylene radical; 15 - R3 represents a hal ogen atom a hydroxyl; a
(C1-C2) alkyl; a (C1- I : if j.cal; - R4
represents a hydr ogen%%losﬁ}] Iég:)@r?zidgé{g:] tgt %&ﬁq?ﬁ-ﬁéﬂdaﬁciylo?e a (Cl-C)
al koxy; - osuB4ecct of RO PreRent iOfvddia ey lccipbRuanke R4 toget her
represent a nethyl enedioxy radical; - R5 represents an ethyl am no group; a
di met hyl am fiormblgroup; an azetidin-l-yl radical; a (Cl-C2)al koxy; - R6
represents a hydrogen atom a (Cl;C4)alkyl; a group - (CH2) n-COR9 ; a
group -CO (CH2) n-NR1OR11l; - RY presents a (Cl-C4)al koxy;

5 in which:

- Ry represents a halogen atom; a (C;-C4)alkyl; a
(C1-Cy4)alkoxy; a trifluoromethyl radical; a
trifluoromethoxy radical;

- Rz represents a hydrogen atom; a halogen atom; a

10 (C1-Cq)alkyl; a (Ci;-Cy)alkoxy; a trifluoromethyl
radical;

- or Ry is in position -6- of the indol-2-one ring and
R; and R; together represent a divalent trimethylene
radical;

15 - Rj3 represents a halogen atom; a hydroxyl; a
(C1-C2)alkyl; a (Ci-Ci)alkoxy; a trifluoromethoxy
radical;

- Ry represents a hydrogen atom; a halogen atom; a



- R8 represents a (Cl-C4)al koxy; 10 - RO represents a hydroxyl; a
(Cl-C4) al koxy; a group -NR12R13 ; - R10 and Rl11 each i ndependently
represent a (Cl-C4) alkyl; - or R10 and R11, together with the nitrogen
atomto 15 which they are attached, constitute a heterocyclic radical
chosen from azetidin-l-yl, pyrrolidin-1-yl, piperid-1-yl, piperazin-1-yl,
mor phol i n-4-yl or thionorpholin-4-yl; - R12 represents a hydrogen or a
((Cl-C4)al kyl; 20 - R13 represents a (ciicn) al kyl ; a -C (CH3) 2CH2COH
group; a -C(CH3) (CH2OH) 2 group; a -C (CH2OH) 3 group; - or R12 and R13,
together with the nitrogen atgmto ich they are attached, constitute a
het erocyclic (éﬁéﬁgghkgﬁdséh %¥6h¥)%. ?¥Nin-1-yl, pyrrolidin-1-yl, 25

i id-1-yl, pi in-21-yl | inz4:-yl t hi hol i n-4-yl; - i
Do 20 o % B R et e B ‘Wt T HEraok: i e possi bl ¢
lts th o ] ' ' : " hal t ont'
2 chiorine, . BRoRrRar TPacerRatol MeGrREeRaing YRt t P\ O g

SR | LERECIpI e R bR qiane e ety adhag o o oo
asymetrsCc cagbohpat @BazbReasaLROD1ak@Mical; a (C1-Cy)alkoxy;

- Re¢ represents a hydrogen atom; a (C;-Cy)alkyl; a group
-(CH2)n-CO-Rg; a group -CO-(CH;)n-NRjpR1i1;

- Ry represents a (C1-Cs)alkoxy;

- Rg represents a (C;-Cylalkoxy;

10 - Ry represents a hydroxyl; a (C;-Cq)alkoxy; a group
—-NRi2Ra3;

- Rjp and Rj; each independently represent a
(C1-Cs)alkyl;

- or Rjp and R;;, together with the nitrogen atom to

15 which they are attached, constitute a heterocyclic
radical chosen from: azetidin-1-yl, pyrrolidin-1-vy1,
piperid-1-yl, piperazin-l-yl, morpholin-4-yl or
thiomorpholin-4-vl;

- Ry; represents a hydrogen or a (C;-Cs)alkyl;

20 - Ri; represents a (C1-Cyq)alkyl; a -C(CH;),CH,OH group; a
-C(CHi3) (CH0H),; group; a -C(CH;OH)s; group;

- or Ri; and Ri3, together with the nitrogen atom to
which they are attached, constitute a heterocyclic
radical chosen from: azetidin-1-yl, pyrrolidin-1-yl,

25 piperid-1-yl, piperazin-1-yl, morpholin-4-yl or
thiomorpholin-4-vyl;

n is 1 or 2;



10 bearing the substituent CORS has the (S) configuration, and the carbon
atom bearing the substituent OR6 has either the (R) configuration or the
(-S) configuration. The optically pure isoners of the conmpounds of fornula
(1) and the m xtures thereof in all proportions 15 formpart of the
invention. The salts are generally prepared with pharmaceutically
accept abl e acids, but the salts of othgr aci ds which are useful for
purifying or isolating the conpounds of fornmula (1) also formpart of the
20 invention. The pharmaceutically acceptable salts of the conpounds of

formula (1) a3 e1f10laLXAWPIL1 VNS s %ﬁ&h' Idaf‘teé‘ &Leqpé o gy Syl phate,

hydr ogen sul phate, di hydrogen phosp anesul ona

benzenesul pperaisl naphihaleRay PRARS! Gui AR 2 td}lg}éﬁﬁf‘é%l shanate,

mal eate, funmarate, succinate, citrate, acetate, gluconate or oxal ate.

According to the presamie itaventiHan.oddit akbroomaunys ofhfarmd a (1) that
are preferred are those in which: - Rl represents a halogen atom a

(Cl1-C4) al kprpménet,r iffllusariowreidry li adddiecaltorg tri fl uoromet hoxy radical; 5 -
R2 represents a hydrogen atom a halogen atom a (Cl-C4)alkyl; a
(CL- C4) aPkoxy; a trif Mher geetisy|aliqdi‘cand -*adrkd®,s dabpgeasiitvely - 6- of
the indol-2-one ring and Rl and R2 together represent a dival ent
trinEthylen@eaEOarégm@éw;Or branched alkyl radical or alkoxy

radical, respectively.

The compounds of formula (I) comprise at
least 3 asymmetric carbon atoms, the carbon atom

10 bearing the substituent CORs has the (S) configuration,
and the carbon atom bearing the substituent OR¢ has
either the (R) configuration or the (S) configuration.
The optically pure isomers of the compounds of
formula (I) and the mixtures thereof in all proportions

15 form part of the invention.

The salts are generally prepared with
pharmaceutically acceptable acids, but the salts of
other acids which are useful for purifying or isolating
the compounds of formula (I) also form part of the

20 invention. The pharmaceutically acceptable salts of the
compounds of formula (I) are, for example, the
hydrochloride, hydrobromide, sulphate, hydrogen
sulphate, dihydrogen phosphate, methanesulphonate,
benzenesulphonate, naphthalenesulphonate, para-

25 toluenesulphonate, maleate, fumarate, succinate,

citrate, acetate, gluconate or oxalate.

According to the present invention, the



- R3 represents a hal ogen atom a hydroxyl; a (Cl-C2) al koxy; - R4
represents a hydrogen atom a hal ogen atom a (Cl-C2) alkyl; a (Cl-C2)
al koxy; 15 - or RA is in position -3- of the phenyl and R3 and R4 together

represent a nethyl enedioxy radical; - R5 represents an ethyl am no group; a
di met hyl am no -group; an azetidin-1-yl group; a (Cl-C2)al koxy; R6
represents a hydrogen atom a(Cl-C4) alkyl ; 20 -R7 represents a

(C1-4) al koxy; -R8 represents a (Cl-C4)al koxy; as well as the sol vates
and/or hydrates thereof and the possible salts thereof with mneral or

or gani ¢ aci ds Accoy di pr.ese inventio th C ounds of
formul a (1) SOFRAM ngé L@ﬁ]t@ r]'tarﬁ PSR r%g r?e’f%ﬁ%r?%l cal or a
trifluoronet, h0>§v¥1 cl‘adl cal are preferred. 11 According to the present

i nvention, tﬁle corrpounds of formula (1) in which R2 represents a hydrogen

atomor is |_n é#’!"g enfés f hbhg |eﬂdglt Ee E"”dc alﬁﬁontas a chlorine

atom a net hy rreth Xy Fad 'r onet hyl radi cal
are preferre@rl/quxw&ﬂﬁ thRRasen ﬂﬂ\ﬁ%r‘?ﬂ?neﬁ}r&ﬁ{y cofpQunds of

formula (1) in which R3 represents a chlorine atom a fluorine atom a
met hoxy madical, rapréfefitBo¥yniadbgah Qtod;t hi hhueyenekihexy kadical are
(C1-Cs)alkyl; a (Ci1-Cy)alkoxy; a trifluoromethyl
radical;
- or Ry is in position -6- of the indol-2-one ring and
R; and R, together represent a divalent trimethylene
10 radical;
- Ry represents a halogen atom; a hydroxyl; a
(C1-Cz)alkoxy;
- Ry represents a hydrogen atom; a halogen atom; a
(C1-Cz)alkyl; a (Ci-Cz)alkoxy;
15 - or Ry is in position -3- of the phenyl and R; and Ry
together represent a methylenedioxy radical;
- Rs represents an ethylamino group; a dimethylamino
group; an azetidin-1-yl group; a (Ci1-C;)alkoxy;
- Rg represents a hydrogen atom; a (C;-Cs)alkyl;
20 - Ry represents a (C;-Cslalkoxy;
- Rg represents a (Ci1-C4)alkoxy;
as well as the solvates and/or hydrates thereof and the
possible salts thereof with mineral or organic acids.
According to the present invention, the
25 compounds of formula (I) in which R; represents a

chlorine atom, a methyl radical or a trifluoromethoxy

radical are preferred.



preferred. According to the present invention, the conpounds of fornula
(1) in which R4 represents a hydrogen atomor is in position -3- or -4- of
the 15 phenyl and represents a fluorine atomor a methoxy radical; or R4
i's in position -3- of the phenyl and, together with R3, represent a

net hyl enedi oxy radical, are preferred. According to the present invention,
the 20 conpounds of formula (1) in whigh R5 represents a dinmethylam no
group, an azetidin-1-yl radical or a methoxy radical are preferred. _
According to the present invention, the conpounds of fornmula (1) in which

R6 represents a 25 halQaam:a{PRo %H@tﬁ%éséﬁgi%eni?{;o ,th‘%lllxe;adi cal, a

tert-but oxycarbonyl net hyl radical, a carboxynet ica

[ [ 2- hydr oxydonfdoicex W etfutnu 12 & methwhetdy |4 andpgleariony met hyl
radical, a (1-piperazinyl)carbonylnethyl radical, "a _
(4- mor phol i Iyidreardortiaretdy iy adi Glsiich {4 moymhol 4yl ) prgpanoyl
radi cal are preferred. 5 According to the present invention, the conpounds
of fornula @nd inepweisemtR7 & sHlvyioss tdtn,- 2 Mthdk Rfatdel phenyl and
represents a nethoxy radical are preferred. According to the present
i nventi o, mMeghoxy cedicwidoria froririllurdne iy Whiahi 028l rge esents a
nmet hoxy radical are preferred.
preferred.
According to the present invention, the
compounds of formula (I) in which R; represents a
chlorine atom, a fluorine atom, a methoxy radical, an
10 ethoxy radical or a trifluoromethoxy radical are
preferred.
According to the present invention, the
compounds of formula (I) in which Ry represents a
hydrogen atom or is in position -3- or -4- of the
15 phenyl and represents a fluorine atom or a methoxy
radical; or Ry is in position -3- of the phenyl and,
together with R;, represent a methylenedioxy radical,
are preferred.
According to the present invention, the
20 compounds of formula (I) in which Rs represents a
dimethylamino group, an azetidin-1-yl radical or a
methoxy radical are preferred.
According to the present invention, the
compounds of formula (I) in which Rs represents a
25 halogen atom, a methyl radical, an ethyl radical, a

tert-butoxycarbonylmethyl radical, a carboxymethyl

radical, a [[2-hydroxy-1- (hydroxymethyl)-



According to the present invention, the conpounds of formula (1) in the
formof optically pure isoners are preferred. 15 Particularly preferred
are the optically pure isoners of the conpounds of formula: (S) XT 1V /1
Tin which Rl, R2, R3, R4, R5, R6, R7 and R8 are as defined for a conpound
of formula (1), the carbon atom bearing 13 substituent OR6 has the (R)
configuration and the carbon atomin ition 3 of the indol-2-one has
€ither the (R configuration or the ( configuration. The | aevorotatory

i soner of the conpounds of 5 fornmula (la) is nore particularly preferred.

Most parti cyYl aidopArBhiRrred; an%&lﬂmﬁ%mg;] f la (la),
| aevorotatory isorrygr, rﬁ{] ]%?lg{]&é epresen srogadlccg%i;)r'li%e atom a nethyl
radi cal or a1-tyiiddrsesi t)@%drﬁﬁ!nﬁ@éﬁylqu%di%lr,epé esents a hydrogen atom

or is in position -6- of the inddl-2-one and represents a chlorine atom a

net hyl radi qal-mcaxprilien )divealy fetthy 1 riddiuqrongt hyl radical ; - R3
represents a chlorine atom a fluorine atom a 15 nethoxy radical or an

et hoxy radi dal(4 -moRphiodfingse Mrdrartydl GgRI l1om A dfefidrPasi tion -3- or
-4- of the phenyl and represents a fluorine atom

According to the present invention, the
compounds of formula (I) in which R; is in position -2-
or -3- of the phenyl and represents a methoxy radical
are preferred.

According to the present invention, the

10 compounds of formula (I) in which Rg represents a
methoxy radical are preferred.

According to the present invention, the
compounds of formula (I) in the form of optically pure
isomers are preferred.

15 Particularly preferred are the optically pure

isomers of the compounds of formula:

(I2)

Ry

in which R;, Rz, Rs, R4, Rs, Rg, Ry and Rg are as defined

for a compound of formula (I), the carbon atom bearing



or a nethoxy radical; - or R4 is in position -3- of the phenyl and,

together 20 with R3, represent a nethyl enedioxy radical; - R5 represents a
di ret hyl am no radical or a nethoxy radical; - R6 represents a hydrogen
atom a nethyl radical; an ethyl radical; a tert-butyl oxycarbonyl net hyl
radical; 25 a carboxynethyl radical; a [[2-hydroxy _
l«(hydroxynethyl)-1-nethy|ethyl]anino]qgrbonylnethyl radical; a

("1- pi per azi nyl ) car bonyl net hyl radical; "a 14 (4-mor phol i nyl) car bonyl net hyl
radi cal ; a 3-(4-norpholinyl)propanoyl radical; - R7 is in position -2- of

the phenyl %ﬁ@s&ﬁ&h@§ﬁﬁkﬁ%aha§EEﬂgxXFBag%&%gpu§aii8% %%%Tgﬁﬁgts a_met hoxy

radi cal; as well as the salts thereo neral ~or “org aci ds, and
the sol vat egaadhoh devdnal godialgof ke Holdaung compeunds:; ¢, 2S,
4R)-1-[5-Chloro-1-[(2, 4-di net hoxy- 10

phenyl ) sul phaey [(R) 3 coafiRfui@tiRRe b Jrids opegd- configuration.

2, 3-di hydro-1 Hindol - 3-yl]-4-hydroxy-N, N-di met hyl -
2-pyrrolidinecar boxanithe, llaaeé@iodadiodhy 1w jof the compounds of
(2S,4R)-1-[5-Chl oro-1-[(2, 4-di net hoxy- phenyl)

sul phonyPp] - 8ofuiet Hary phenylore?paxaitlarly preferred.

2, 3-di hydro-1 Hindol - 3-yl ] -4-net hoxy- N, N-di met hyl -

2-pyrrolidinecar boxanM@st paevdrcoilatdyy predeeed ar2Sthe compounds
4R) - 1-[ 5- Chl gr 0- 3- (2-chl or ophenyl ) - L , ,

1-[ (2, 4- di nBEh6RYPHEAY (84U pRERYPFOLasREY2 iBatieydriar which:

- Ry represents a chlorine atom, a methyl radical or a
trifluoromethoxy radical;

10 - R, represents a hydrogen atom or is in position -6-
of the indol-2-one and represents a chlorine atom, a
methyl radical, a methoxy radical or a
trifluoromethyl radical;

- R3 represents a chlorine atom, a fluorine atom, a

15 methoxy radical or an ethoxy radical;

- Ry represents a hydrogen atom or is in position -3-
or -4- of the phenyl and represents a fluorine atom
or a methoxy radical;

- or Ry is in position -3- of the phenyl and, together

20 with Ri, represent a methylenedioxy radical;

- Rs represents a dimethylamino radical or a methoxy
radical;

- Rg represents a hydrogen atom; a methyl radical; an
ethyl radical; a tert-butyloxycarbonylmethyl radical;

25 a carboxymethyl radical; a [[2-hydroxy-
1—(hydroxymethyl)—l—methylethyl]amino]carbonylmethyl

radical; a (l-piperazinyl)carbonylmethyl radical; a



1H i ndol - 3-yl ] - 4- hydr oxy- N, N-di net hyl - 2-pyrrol i di ne- 20 carboxam de,
| aevorotatory isomer; - (2S, 4R)-1-[5-Chl oro-3-(2-chl orophenyl) -

1-[ (2, 4-di met hoxyphenyl ) sul phonyl ] - 6- net hoxy- 2- oxo-

2, 3-di hydro-1 Hindol - 3-yl ] -4-nmet hoxy- N, N- di net hyl -
2-pyrrolidinecarboxam de, |aevorotatory isoner; 25 - (2S,

4R) - 1-[5-Chl oro-1-[ (3, 4-di net hoxy-

phenyl ) sul phonyl ] - 3- ( 2- net hoxyphenyl ) - 2% xo0-

2, 3-di hydro-1 Hindol -3-yl ]-4-hydroxy-N, N-di net hyl 15

IRy oL L ecBL AR A oy PRYAIOLA ARk PP B s cal P B! (28

phenyl )-1-[(3,4-4dir 1595%/]}1{15:1;1% | ]1-2r -

2, 3-di hydro-|1 I—fi %d(ﬁgé- -yl T-4- i/%?%é%@%?%y%?%}?%?he 5 car boxyl at e,

| aevor ot atory 4.s B i 3 )L~ = = J4( I -~ phenyl)
sul phonyl ] - 3- (Ri- %e@fﬁélx%%éﬁyfﬁz?éx? I\@{énﬂhény[l s qléﬁ'lépé(ryts d
2, 3-di hydr o- | hdt¥inly 3adidcdht hydroxy- N, N-di net hyl -
2-pyrrolidinecarboxam de, |aevorotatory isoner; 10 - (2S,

4R) - 1- [ 5-5Chl-o/R}- keb2séntismet kethoxy radical;

phenyl ) sul phonyl ] - 3- (2- net hoxyphenyl) - 2- oxo-

2, 3-di hydr o-dsHuigldolas3-tig -= ) Bz etheh do fl-wi €larhiytat or organic
4- hydr oxypyrrolidi necarboxam de, |aevorotatory isoner; - (2S,

4R) - 1- [ 5- Tr igdiglsr,ometchoohe |sq & tdes 1dnd/or hydrates thereof.

di met hoxyphenyl ) sul phonyl ] - 3- ( 2- net hoxyphenyl ) - 2- oxo-

2, 3-di hydro- 1 Hi ndol - 31 [Eol knmfrmes ye e wiidiet hyl -
2-pyrrolidinecarboxam de, |aevorotatory isoner; - 528,'
4R)_1_[5_Ch|0r0_|_[(2;4(%§n34%byy:[5—c loro-1-[(2,4-dimethoxy-

phenyl) sy PROY! b 3 L8 VP ENY ey &5 et I A O oo

2,3-dihydro-1H-indol-3-yl]-4-hydroxy-N, N-dimethyl-
2-pyrrolidinecarboxamide, laevorotatory isomer;

- (2S,4R)~1-[5-Chloro-1-[(2,4-dimethoxy~
phenyl) sulphonyl] -3~ (2-methoxyphenyl) -2-oxo-

15 2,3-dihydro-1H-indol-3-yl]-4-methoxy-N,N-dimethyl-
2-pyrrolidinecarboxamide, laevorotatory isomer;

- (28, 4R)-1-[5-Chloro-3-(2-chlorophenyl) -
1—[(2,4—dimethoxyphenyl)sulphonyl]éz—oxo—z,3—dihydro—
1H-indol-3-yl]-4-hydroxy-N,N-dimethyl-2-pyrrolidine-

20 carboxamide, laevorotatory isomer;

- (28, 4R)-1-[5-Chloro-3-(2-chlorophenyl) ~
1-[(2,4-dimethoxyphenyl) sulphonyl] -6-methoxy-2-oxo-
2,3-dihydro-1H-indol-3-yl]-4-methoxy-N, N-dimethyl-
2-pyrrolidinecarboxamide, laevorotatory isomer;

25 - (258, 4R)~-1-[5-Chloro-1-[(3,4-dimethoxy-
phenyl) sulphonyl] -3- (2-methoxyphenyl) -2 -oxo-

2,3-dihydro-1H-indol-3-yl]-4-hydroxy-N,N-dimethyl-



20 2, 3-di hydro-| Hindol -3-yl]-4-hydroxy-N, N-di net hyl
2-pyrrolidinecarboxam de, |aevorotatory isoner; - (2S,

4R) - 1-[ 3- (2- Chl or ophenyl ) -1-[ (2, 4-

di met hoxyphenyl ) sul phonyl ] -5, 6- di met hyl - 2- oxo-

2, 3-di hydro-1 Hindol -3-yl ]-4-hydroxy-N, N-di net hyl 25
2-pyrrolidinecarboxam de, |aevorotatorydsoner; - (2S,
4R)-1-[5-Chloro-1-[(2, 4-di net hoxy-

phenyl ) sul phonyl ] - 3- (2, 3- di met hoxyphenyl ) - 2- oxo 16
2,3'd|hydrOﬁJﬁyﬂﬁgﬂfé%ﬁ@déf%dggﬂﬁﬁﬁﬁrié%égfgggﬁgf%:ﬂfomer;

2-pyrrolidinecarboxam de, |aevorotatory isoner; -

4R) - 1-[5- Chl oro- | - [ ( 2,-4m&impt hexy: PﬁﬁDYlIS—%hloro—B—(2—methoxy—

sul phonyl ] - 3- (2- met hoxyphenyl )-6-trifl uoro-

met hyl - 2- ox @har3-1di-ydr @ | 4+d indadhckydterdy IR IBNony1 ] - 2 - oxo-

N, N- di net hyl - 2- pyrrol i di necarboxam de, |aevorotatory isoner; -

4R) - 1- [ 6- Chl20Be-diHy(d@,of-1dineided3-y 1] -4~-hydroxy-2-pyrrolidine-

phenyl ) sul phonyl ] - 3- ( 2- net hoxyphenyl ) - 5- net hyl - 2- oxo 10

2, 3- di hydr odapbioniglat®.y | Jaetrarettaiopy, iNahievet hyl -

2-pyrrolidinecarboxam de, laevorotatory isomer; - (2S,

4R)-1-[5-Chloro-I-[ (2438 ,neéfkoox:y—-[S—)Methyl—l— [(2,4-dimethoxy-
henyl ) sul phonyl ].- 3- (2- net hoxyphenyl ) - 2- oxo-

I[2), 3- )(;i )hydr gpﬂlﬁnih’ﬂd& fl@%ﬂfﬂYMrérH@x@%h@@inhaW) ~P5-oxo-

4R 1[5 ChPor 6 R Tb (B g i riEeRag- 1] ~4- iy drony v - dimethy1 -
phenyl ) sul phonyl ] - 3-. 3- di met hoxyphenyl) - 2- oxo- , _
2, 3-di hydr o-alﬂX’Flﬁ(‘i’gﬁ%?‘ﬁcﬁffoﬁ?m%?y- ﬁ@@v LRHARALY isomer;

2- pyrrohkindi necar boxam_d I orot at « isoner: 20, -.(2 _
4R) - 1- | |,06- Di chl or o- 3- (%Sc'h?%/)op%e%%gloro "B (£ ad R noxy

phenyl) sulphonyl]-3- (2-methoxyphenyl) -2-oxo-

(25,

2,3-dihydro-1H-indol-3-yl]-2-(azetidin-1-ylcarbonyl) -

4-hydroxypyrrolidinecarboxamide, laevorotatory isomer;

- (28, 4R)-1-[5-Trifluoromethoxy-1-[(2,4-

15 dimethoxyphenyl)sulphonyl]—3—(2—methoxyphenyl)—2—oxo—

2,3-dihydro-1H-indol-3-yl]-4-hydroxy~-N,N-dimethyl-
2-pyrrolidinecarboxamide, laevorotatory isomer;

- (28, 4R)-1-[5-Chloro-1-[(2,4-dimethoxy-

phenyl) sulphonyl]-3- (2-methoxyphenyl) -6-methyl-2-oxo-

20 2,3-dihydro-1H-indol-3-yl]-4-hydroxy-N, N-dimethyl-
2-pyrrolidinecarboxamide, laevorotatory isomer;

- (28, 4R)-1-[3-(2-Chlorophenyl)-1-[(2, 4~
dimethoxyphenyl) sulphonyl]-5, 6-dimethyl-2-oxo-
2,3-dihydro-1H-indol-3-yl]-4-hydroxy-N, N-dimethyl-

25 2-pyrrolidinecarboxamide, laevorotatory isomer;
- (28, 4R)-1-[5-Chloro-1-[(2,4-dimethoxy-

phenyl) sulphonyl]-3- (2, 3-dimethoxyphenyl) -2-oxo-



1-[ (2, 4-di met hoxyphenyl ) sul phonyl ] - 2- oxo- 2, 3- di hydr o-

1H i ndol - 3-yl ] - 4- hydr oxy- N, N-di net hyl - 2- pyrrol i di ne- carboxam de,
|.aevorotatory isomer; -Methyl (2S, 4R)-1-[5-chloro 25

- [ (2, 4-di met hoxyphenyl ) sul phonyl ] - 3- (2- met hoxyphenyl ) -

2- 0X0- 2, 3-di hydro-| Hindol - 3-yl ] - 4- met hoxy- 2-pyrrolidi necarboxyl at e,
|-aevorotatory isoner; 17 -Methyl (2S, 4B -1- [5-chloro-

I-[ (2, 4- di net hoxyphenyl ) sul phonyl ] - 3- ( 2- net hoxyphenyl ) -

6- met hyl - 2- oxo- 2, 3-di hydro-| Hi ndol - 3-yl ] - 4- met hoxy-

2-pyrrolidi necaghexyirala.y-liaear-at at1ary i L ' i
4R)-1-[5-Cnhl Oro-1-[ (2, 4-di ret hox?. P19 Ry N W dihethy

phenyl ) sul phopytrlrod+@2neicaexrRande), - 1-a@Xrd 3ty Admer;

1H i ndol - 3-yl ] - 4- hydr oxy- N, N-di net hyl - 2- pyrrol i di he- carboxam de,

| aevorotatory isoner; --(A2S,4RR1 i -feridws-ord (4 24 ddthemidexy- 10
phenyl ) sul phonyl ] -3-(2, 3-di fl uor ophenyl ) - 2- oxo-

2, 3- di hydr opheniyddel®hphnly14-Byd2enetNoMyeiheeity |6 -trifluoro-
2-pyrrolidi necarboxam de, | aevorotatory isonmer; - (2S,

4R) - | - [ 53ChinetbylLl-R(2x0-8i, Fethbygro-1H-indol-3-yl] -4-methoxy-
phenyl ) sul phonyl ] - 3- (2, 4- di net hoxyphenyl ) - 2- oxo- 15
2,3-dihydroNPNFﬁh@6F zlyQrpxrﬁpdﬁdx@empmb@mngﬂ@ﬂ, d-agynorgitiadiamcar boxam de,
Iaevorotatoré i soner; - (2S, 4R)-1-[5-Chloro-I-[(2, 4-dinmet hoxy-
phenyl ) sul phef#Ff- 3- (1, 3- benzodi oxol - 4-yl ) - 2- oxo-

2, 3-di hydro-I Hindol - 3-yl ] -4-hydroxy-N,_N-di net hyl 20_.
2-pyrrolidinecarboxani o‘ésll égsggﬁt@-&yq%@r&(y2,_4—(d2'1g}ethoxy—
4R)'1'[5’6'£h8H§959ﬁhb£g%yfj~3—(2—methoxyphenyl)—5—methyl—2—oxo—

10 2,3-dihydro-1H-indol-3-yl]-4-methoxy-N, N-dimethyl-
2-pyrrolidinecarboxamide, laevorotatory isomer;

- (28, 4R)-1-[5-Chloro-1-[(2,4-dimethoxy-
phenyl) sulphonyl]-3- (2-methoxyphenyl) -2-oxo-
2,3-dihydro-1H-indol-3-yl]-4-ethoxy-N,N-dimethyl-

15 2-pyrrolidinecarboxamide, laevorotatory isomer;

- (28, 4R)-1-[5~Chloro-1-[(2,4-dimethoxy-
phenyl)sulphonyl]-3-(2,3-dimethoxyphenyl) -2-oxo~
2,3-dihydro-1H-indol-3-yl]-4-hydroxy-N,N-dimethyl-
2-pyrrolidinecarboxamide, laevorotatory isomer;

20 - (28, 4R)-1-[5,6-Dichloro-3-(2-chlorophenyl) -
1-[(2,4-dimethoxyphenyl) sulphonyl]-2-oxo0-2,3-dihydro-
1H-indol-3-yl]-4-hydroxy-N,N-dimethyl-2-pyrrolidine-
carboxamide, laevorotatory isomer;

- Methyl (2S, 4R)-1-[5-chloro-

25 1-[(2,4-dimethoxyphenyl) sulphonyl]-3-(2-methoxyphenyl) -
2-0x0-2,3-dihydro-1H-indol-3-yl]-4-methoxy-

2-pyrrolidinecarboxylate, laevorotatory isomer;



di met hoxyphenyl ) sul phonyl | - 3- (2- met hoxyphenyl ) - 2- oxo-
2,3-dihydro-|FLindoI-3-y|]-4-hydroxy-N,N7d|nethyl-
2-pyrrolidinecarboxam de, |aevorotatory isomer; 25 - tert-Butyl 2-[[(3R
55)-1-[5-chloro-I-[(2, 4-

di met hoxyphenyl ) sul phonyl ] - 3- ( 2- net hoxyphenyl ) - 2- oxo-

2, 3-di hydro-1 Hindol - 3-yl ] - 5- [ (di met hyligm no) carbonyl ] 18
3-pyrrolidinyl]oxy]acetate, |aevorotatory isoner; - 2-[[(3R
55)-1-[5-Chloro-I-[(2, 4-di net hoxy- phenyl)

sul phonyl ] - 3- (2- met hoxypdenyl ) ¢23 0X4R) -1- [5-chloro-
2,3-dihydro-lFLindoI-3-yI]-5-[(dinethylanlno)carbonyl] 5

3- pyrrolidi ayll](@xgl-ddstethoayphenyds sulgtairgrly] - S0(Binethoxydhenyl) -
4R) - 1-[5-Chl oro-1-[ (2, 4-di net hoxy- .

phenyl ) sul pRompithy3d-E2-omet-Ro By shdy@rp-A-+oximdol-3-y1l] -4-methoxy-
2,3-di hydro-IHindol-3-yl]-4-[2-[[ 2- hydr oxy- _

1- ( hydr oxynét RyFyoiifdnierpabeyvilationollapvoxsdtatony] ispmer ;

N, N—dlneghyl 2-pyrrolidinecarboxani de, Iaevorotatory i soner; - (2S,
4R) - 1-[ 5Chl or o-1 - [ ( 27 4%H métfosdy-[5-Chloro-1- (2, 4-dimethoxy-

e %iﬁ'rS“ﬁsﬁyhejapﬁéh%}v‘iﬁhxﬂ‘?”y' hor el 2ro-2, 3-dibydro-

(o B R St R e o daniglglery eomer -
- (2- d |-3-yl]-N, N-

gigétﬂgfhox %Q%gé ﬁioxﬁaévé 8£Q¥§Q§h 0%258 2- pgrlolldlnecarboxanlde

| aevorotatory isoner; . -(23Rag5Sh-I s %thrQJQL 1 ld 2 49 dmIRRY -
phenyl ) sul phonyl ] - 3- (2 nethoxyphenyl)

10 phenyl)sulphonyl]-3-(2,3-difluorophenyl)-2-oxo-
2,3-dihydro-1H-indol-3-yl]l-4-hydroxy-N,N-dimethyl-
2-pyrrolidinecarboxamide, laevorotatory isomer;

- (28, 4R)-1-[5-Chloro-1-[(2,4-dimethoxy-
phenyl) sulphonyl]-3-(2, 4-dimethoxyphenyl) -2-oxo-

15 2,3—dihydro—1H—indol—3—yl]—4—hydroxy—N,N—dimethy1—
2-pyrrolidinecarboxamide, laevorotatory isomer;

- (28, 4R)-1-[5-Chloro-1-[(2,4-dimethoxy-
phenyl) sulphonyl}-3-(1,3-benzodioxol-4-yl)-2-oxo-
2,3—dihydro—1H—indol—3—yl]—4—hydroxy—N,N—dimethyl—

20 2-pyrrolidinecarboxamide, laevorotatory isomer;

- (28, 4R)-1-[5,6-Dichloro-1-[(2,4-
dimethoxyphenyl) sulphonyl]-~3- (2-methoxyphenyl) -2-oxo-
2,3-dihydro-1H-indol-3-yl]-4-hydroxy-N,N-dimethyl-
2-pyrrolidinecarboxamide, laevorotatory isomer;

25 - tert-Butyl 2-[[(3R, 5S)-1-[5-chloro-1-[(2, 4-
dimethoxyphenyl)sulphonyl]—3—(2—methoxyphenyl)—2—oxo—

2,3—dihydro-1HFindol—3—yl]—5—[(dimethylamino)carbonyl]-



2, 3-di hydro-I Hindol -3-yl]-5-[(di met hyl am no) car bonyl ]- 3-pyrrolidinyl
3-(4-nor phol i nyl ) propanoate, 25 | aevorotatory isoner; as well as the

possi ble salts thereof with mneral or organic acids, and the sol vates
and/or 19 hydrates thereof are nore particularly preferred. According to
anot her of its aspects, a subject of the present invention is a process for

preparing conpounds of forrmula (1), %h bIe salts 5 thereof with m neral
or organi c acids, and sol vates and/or ydrates thereof, characterized in
that: a conpound of fornula: R4 | R~ N6 in which Rl, R2, R3, R4,

the presence 73 pace ikl %éﬁota&"é’ﬁ ?Ja“f@%} lerls Tensted o
|r2 which R7 and R8 are pas[deig neglsfof - 959(?@ é f@rgy}ngtﬁg)%and Hal
presents a hal ogen atom The conpound o ornu a is optionally
convert ed I@h@n@lS@bﬂp&M@ﬁﬂqtjM@dlﬁaﬂHH%?pHthNﬁﬁﬁuékoﬁC'ds
2,3-dihydro-1H-indol-3-yl]-5-[ (dimethylamino) carbonyl] -
5 3-pyrrolidinylloxylacetic acid, laevorotatory isomer;

- (28, 4R)-1-[5-Chloro-1-[(2,4-dimethoxy-
phenyl) sulphonyl]-3- (2-methoxyphenyl) -2-oxo-
2,3-dihydro-1H-indol-3-yl]-4-[2-[[2-hydroxy-

- (hydroxymethyl)-1-methylethyl]lamino] -2-oxoethoxy] -
10 N,N-dimethyl-2-pyrrolidinecarboxamide, laevorotatory
isomer;

- (28, 4R)-1-[5-Chloro-1-[(2,4-dimethoxy-
phenyl) sulphonyl] -3~ (2-methoxyphenyl) -2-oxo-
2,3-dihydro-1H-indol-3-y1l]-N,N-dimethyl-4-[2-0ox0o-

15 2-(l-piperazinyl)ethoxy]-2-pyrrolidinecarboxamide,
laevorotatory isomer;

- (28, 4R)-1-[[(2,4-Dimethoxyphenyl)sulphonyl]-
3~ (2-methoxyphenyl) -2-ox0-2, 3-dihydro-1H-indol-3-y1]-N, N-
dimethyl-4-[2-0x0-2- (4-morpholinyl)ethoxy] -

20 2-pyrrolidinecarboxamide, laevorotatory isomer;

- (3R, 5S)-1-[5-Chloro-1-[(2,4~dimethoxy-
phenyl) sulphonyl]-3- (2-methoxyphenyl) -2-o0oxo-
2,3—dihydro—1H—indol—3—yl]—5—[(dimethylamino)carbonyl]—
3-pyrrolidinyl 3-(4-morpholinyl)propanoate,

25 laevorotatory isomer;
as well as the possible salts thereof with

mineral or organic acids, and the solvates and/or



The reaction is carried out in the presence of a strong base, for instance
a netal hydride such as 20 sodium hydride or an alkali netal al koxide such
as 20 potassiumtert-butoxide, in an anhydrous solvent such as

N, N-di met hyl f ormam de or tetrahydrofuran and at a tenperature of between
-70C and +60C. The reaction is preferably carried out using a conmpound of
S formula (I11) in which Hal = d. A carpound of forrmula (1) in which R6
represents a (Cl-C4)al kyl may al so be prepared by reacting a conpound of
formula (1) in which R6 represents hydrogen with a (Cl-C4)al kyl halide, in

the 10 presenerstfes dasRHUHEY A%k djidh e M4, dealddert  sol vent
such as N, N-di net hyl formam de or tetrahydrofuran according to the

conventional methods. Adcaieitnd Ofardourad af [)cd nddy RG represents a
group -(CH2)n-CO-R9 in which RO represents 15 a hydroxyl is preferably
prepar ed by swpdreaitysilnghe eorgeeutd iofvdrmriad a d |9 groodHLhEdP represents a
group -(CH2)n-CO- RO in which RO represents a tert-butyloxy, in acidic
medi um usi BgeRpagtinghgoawiotinsigc o faformilfd udr)oagetsstikde dsadreshydrochl ori ¢
acid in a solvent 20 such as dichl oronet hane or di oxane and at a

t enper at 8r e ther epdt Wadh odraralr @@’motrémmémtameis A agaismindh tofs formul a (1)
in which R6 re resents a group - -CORO in which RO represents a

group - - NR12R28/ P§ BW@F@F&EIﬁhﬁF@ﬁéne§h@FQQQﬁﬁhﬁﬁ§-aDQSﬁEUnpound of formula

) in which RO represents a
(1) P a compound of formula:

ey

in which Ry, Ry, Ri, Rs, Rs; and R¢ are as defined for a
10 compound of formula (I), is reacted, in the presence of

a base, with a halide of formula:

Hlal-so:—-(/_\/—rz8 (111
:\t—-_/

R,

in which R; and Rg are as defined for a compound of
formula (I) and Hal represents a halogen atom.

15 The compound of formula (I) is optionally
converted into a salt thereof with mineral or organic
acids.

The reaction is carried out in the presence
of a strong base, for instance a metal hydride such as

20 sodium hydride or an alkali metal alkoxide such as



hydroxyl with an am ne of fornula H NR12R13 according to the conventional
met hods of peptide coupling. 21 5 The conpounds of fornmula (l) thus
obtained nay be subsequently separated fromthe reaction nedium and
purified according to the conventional nethods, for exanple by
crystallization or chromatography. The conpounds of fornmula (I) thus
obtained are isolated in free base orygalt form according to the
conventional techniques. Wien the conpounds of formula (1) are obtained in
free base form the salification is carried 10 out by treatnment with the

sel ected acpdy] (o] L t. By tr L efr di ssol ved,
bdthBs20mO G2 Bu%%gc‘ia@,i é'tﬁh )??1 %}?ﬁéﬁ?ﬁqo EI ﬁoégr%rg?%gkca

for exanple, in an ether such as d or such as

2- propanol gg NDNaaﬁh@BﬁyQEoEﬁamQH%herQ%EEQ%?%gd@hﬁﬁﬁ ebhylaacetate or in
ed acl

15 acetonitrile, with a solution of the selec in one of the

abovement i oseflpsebyartsoft betweehesnordi Bad salotd.s TR didaedi ophiigh i's
i sol ated according to the conventional techniques. Thus, the

hydr ochl ori degefhydbdpr oardeed 3Qtsulphat @, compblumer @Zcet at e, hydr ogen
sul phate, di hydrogen phosphate, nethanesul phonate, oxal ate, nualeate,
succi nat &, fanmmraae(I2Ihapht Waliehedallphonat.e, benzenesul phonat e,

par a-t ol uenesul phonate, gluconate, <citrate or acetate is prepared, for
exanple. 25 At the en8l ePmphundeadt fommuilhe (onpoumis cbf Re

represents a (C;-Cy)alkyl may also be prepared by
reacting a compound of formula (I) in which R¢
represents hydrogen with a (Ci-Cs)alkyl halide, in the
10 presence of a base such as a metal hydride, in an inert
solvent such as N,N-dimethylformamide or
tetrahydrofuran according to the conventional methods.
A compound of formula (I) in which Rg
represents a group -(CH;)n-CO-Ry in which Ry represents
15 a hydroxyl is preferably prepared by hydrolysing a
compound of formula (I) in which R¢ represents a group
- (CHz)n-CO-Ry in which Ry represents a tert-butyloxy, in
acidic medium, using a strong acid such as
trifluoroacetic acid or hydrochloric acid in a solvent
20 such as dichloromethane or dioxane and at a temperature
of between 0°C and room temperature.
A compound of formula (I) in which Rg
represents a group -(CH;)n-CO-Ry in which Rs; represents
a group -NRjpRi13 is preferably prepared by reacting a
25 compound of formula (I) in which Ry represents a
hydroxyl with an amine of formula H-NRi;R;3 according to

the conventional methods of peptide coupling.



formula (1) may be isolated in the formof a salt thereof, for exanple the
hydrochl ori de or oxalate; in 22 this case, if necessary, the free base may
be prepared by neutralizing the said salt with a mneral or organic base,
such as sodi um hydroxide or triethylamne or with an alkali netal
carbonate or bicarbonate, such as 5 sodium or potassium carbonate or

bi carbonate. The conmpounds of formula ghl) are prepared by reacting a

3- hal 0- 1, 3-di hydr o- 2Hi ndol - 2- one conpound of formula: 10 in which Rl, R2,
R3 and R4 are as defined for a conpound of forrmula (I) and Hal represents

a hal ogen atom pref @h@bbbnggh%sn%forfmwaneox>Wittrﬂlsa o%yr?é.%:%bd of

formula: 15 in which R5 and are as defined for a conpo formul a
(). The remali be ksabsetiicad 19Uiscparbhed FrRHERTR Yot HIE n%&%n@s

dii sopropyl ethylamne or triethylamne, in an inert solvent such as

di chl or onet hadeporiféedahydoetiingn tor thdlioshiied tafondd ReIREO! Vit s and at
a tenperature of between room tenperature and the reflux tenperature of

t he sol vent ex@mpleobyoumnystefl lfiaamiba Ekl chrama tiogawmhgr. prepared by known
met hods such as those disclosed in 5 EP-B-0 469 984 and WD 95/18105. For

exanpl e, 2t he conpound®hef chbmprunds( bif| Eomampallae (AN epaned oy a ibaldogenat i ng
t he correspondi ng benzenesul phonic acids or salts thereof, for exanple the
sodi um or pgfgsépgﬁﬁted in free base or salt form, according to
the conventional techniques.
When the compounds of formula (I) are
obtained in free base form, the salification is carried

10 out by treatment with the selected acid in an organic
solvent. By treating the free base, dissolved, for
example, in an ether such as diethyl ether or in an
alcohol such as 2-propanol or in acetone or in
dichloromethane, or in ethyl acetate or in

15 acetonitrile, with a solution of the selected acid in
one of the abovementioned solvents, the corresponding
salt is obtained, which is isolated according to the
conventional techniques.

Thus, the hydrochloride, hydrobromide,

20 sulphate, trifluoroacetate, hydrogen sulphate,
dihydrogen phosphate, methanesulphonate, oxalate,
maleate, succinate, fumarate, 2-naphthalenesulphonate,
benzenesulphonate, para-toluenesulphonate, gluconate,
citrate or acetate is prepared, for example.

25 At the end of the reaction, the compounds of
formula (I) may be isolated in the form of a salt

thereof, for example the hydrochloride or oxalate; in



salts thereof. The reaction is carried out in the 10 presence of a

hal ogenati ng agent such as phosphorus oxychloride, thionyl chloride,
phosphorus trichloride, phosphorus tribrom de or phosphorus pentachl ori de,
wi t hout solvent or in an inert solvent such as a hal ogenated hydrocarbon
or N, N-di met hyl formam de and at 15 a tenperature of between -10C and 200C.
2, 4- Di met hoxybenzenesul phonyl chlori de ﬁs prepared according to J. Am
Chem Soc., 1952, 74, 2008. 3,4-D wet%oxybenzenesulphonyl chloride is
commercially available or is prepared according to 20 J. Med. Chem, 1977,
20(10), 1235-123 he; go of rmdla ( are k re

pr epar ed ac%%%%i%%s%g k%oﬁggﬁggﬁgﬁé gﬁ%ﬂyggeth%%g &§¥s§%ggégggﬁe§o

95/ 18105. L £ L €; 5 A GoPRauRd; af sLeormul g, 24 igqWaich, Rl ;R2, R3 and
R4 are as gg¥ineg %orlg c%npoup% lofs orgﬁbgh(%)?ﬁrg gonvertg _Fﬁ?g a
conpound ofp,d0f Mb@ck | 38 §8a¥ChyHRbxTaEl obY L RetAG hAAnef okhigry 5
chloride in the presence of a base such as pyridine,; in an inert solvent

such as di civh of D&t hanetandecatbenatenper Bl aebehabet WagenOgsand room
tenperature. According to another exanple for preparing the conpounds of
formul a §1 \8oed:burodp opitla ©fifnar dkBonRéde( ¥k| pidlrbonate.

The compounds of formula (II) are prepared by

reacting a 3-halo-1,3-dihydro-2H-indol-2-one compound

of formula:

10 in which R;, Rz, R; and Rs; are as defined for a compound
of formula (I) and Hal represents a halogen atom,
preferably chlorine or bromine, with a compound of

formula:

15 in which Rs and R¢ are as defined for a compound of
formula (I). The reaction is carried out in the
presence of a base such as diisopropylethylamine or
triethylamine, in an inert solvent such as

dichloromethane or tetrahydrofuran or a mixture of



in which Rl, R2, R3 and R4 are as defined for a conmpound of fornula (1),
is converted into a conpound of formula (1V) by neans of a hal ogenati ng
agent such as bromine, according to the process disclosed in Farm
Zh.(Kiev), 15 1976, 5, 30-33. The conpounds of fornula (VI) are known and
are prepared according to known nethods such as those 25 disclosed in WO
95/18105. For exanple, a conpound of fgrnula (VI) is prepared by reacting
a 1Hindol e-2, 3-di one derivative of fornula: (VIII) 5 in which Rl and R2
are as defined for a conpound of fornmula (I), with an organomagnesi um

derivative ehesbOu@ik@ntk0 dry Wi ¢h R and A &1 3548 ér{‘e]%cfén?r a conpound

of formula (1) and Hal represents a halogen atom ~preferably brom ne or

iodine, in aempeebtuyel Well t3kCheratixd QlnplrdiQf il alF i digihyd,ether. It

is also possible to prepare a conpound of = 15 fornula (VI) in ich R3is
as defined for a conpated cofipchaddulo® (Formnd ReoTMhiLhe g Rkhesr t han

hydrogen, is in position -3- or -6- of the phenyl, by reacting a conpound
of fornul a: pEXWRKEA2DYI knelinc meRBoids anctiefisnatdsy & samaand pf formila
(1) and R4 is in position -2- or -5- of the phenyl, with a
5 EP-B-0 469 984 and WO 95/18105. For example, the
compounds of formula (III) may be prepared by
halogenating the corresponding benzenesulphonic acids
or salts thereof, for example the sodium or potassium
salts thereof. The reaction is carried out in the
10 presence of a halogenating agent such as phosphorus
oxychloride, thionyl chloride, phosphorus trichloride,
phosphorus tribromide or phosphorus pentachloride,
without solvent or in an inert solvent such as a
halogenated hydrocarbon or N,N-dimethylformamide and at
15 a temperature of between -10°C and 200°C.
2,4-Dimethoxybenzenesulphonyl chloride is
prepared according to J. Am. Chem. Soc., 1952, 74,
2008. 3,4-Dimethoxybenzenesulphonyl chloride is
commercially available or is prepared according to
20 J. Med. Chem., 1977, 20(10), 1235-1239.
The compounds of formula (IV) are known and
are prepared according to known methods such as those

disclosed in WO 95/18105.

For example, a compound of formula:




26 lithiumderivative such as n-butyllithium and the |Ilithiated
intermedi ate thus obtained is then reacted with a conpound of fornula
(VIl'1). The reaction is carried out in a solvent such as diethyl ether, 5
tetrahydrofuran or hexane or a mxture of these solvents, at a tenperature
of between -70C and room tenperature. The 1H i ndol e-2, 3-di one derivatives
(VI'l11) are comrercially available or are prepared according to 10 the

et hods di scl osed in Tetrahedron Letters, 1998, 39, 7679-7682; Tetrahedron
Letters, 1994, 35, 7303-7306; J. Og., Chem, 1977, 42(8), 1344-1348; J.
Og. Chem, 1952, 17, 149-156: J. AmR:Chem Soc., 1946, 68, 2697- 2703
Organi ¢ Synt heses, 1925, V, 71-74 and ] ges in 15 Heterocyclic

Chem stry, AR Katritzky and A J. Boul Academi c Press, New York, 1975,
18, 2-58. The organonmagnesi um derivaiis | X) are prepared according to
the conventional methods that are Rg khown to those skilled in the art.
20 The conpounds of fornul &, (XVI are knpwn_or pﬁ Bhred according to
known met hods. A conpound of fpf y! al so be prepared by
air-oxidation of a compound of|f in the presence of a base such
as sodium 25 hydride and in tpELpresgnet di met hyl disul phide. In
particul ar, the conpounds of Rgrnula h 1) i@ which R3 = (C1-C2) al koxy and
R4 = H or R3=PR4 = 27

in which R;, Rz, R3; and R, are as defined for a compound
of formula (I), is converted into a compound of
formula (IV) in which Hal = Cl by the action of thionyl
5 chloride in the presence of a base such as pyridine, in
an inert solvent such as dichloromethane and at a
temperature of between 0°C and room temperature.
According to another example for preparing

the compounds of formula (IV), a compound of formula:

(VII)

10

in which Ri, Rz, R; and R, are as defined for a compound
of formula (I), is converted into a compound of formula
(IV) by means of a halogenating agent such as bromine,
according to the process disclosed in Farm. Zh. (Kiev),
15 1976, 5, 30-33.
The compounds of formula (VI) are known and

are prepared according to known methods such as those



5 (Cl1-C2)al koxy with R4 in position -3 or -6 of the phenyl, R2 is other
than a halogen atomand Rl is as defined for a conmpound of formula (1),
may be prepared by follow ng the process descrlbeg in Schene 1. Scheme 1Y
(X) © R3 = (Cl-C)alkoxy, R4 = H R3 =R4 = (Cl-C)alkoxy with R4 in
position -3 or -6; Y=Hor .Br. R (XIl) COCREt (X) 1) 2 tert -BuL

N HBoc 2) (XI) (V) bl In step al of gghene 1, a conpound of formla (X)
i"s first reacted with a |lithiumderivative such as n-butyllithium in the
absence or presence of a 10 base such as N,N, N, N -tetranet hyl enedi am ne,

and the |i@hisabeddatier t s obtained is then reacted with di et hyl
oxal ate to g?&e ?%e cgnpgﬁﬂgg/? gghula (XI'). The reaction is carried out

n an inert solvent hyl fur or. 28 hexane or
i 5N At Y RRhmd & ZHB&?ﬂuge @)

a mxture of these solvents and at a teéenperatur tween -70C and room
tenper at ur eprepared by reacting a 1H-indole-2,3-dione derivative

of formula:
R, 0
(VIII)
0

N

R2 H

in which R; and R, are as defined for a compound of
formula (I), with an organomagnesium derivative of

formula:

R,

MgHal  (IX)

10 in which R; and R; are as defined for a compound of
formula (I) and Hal represents a halogen atom,
preferably bromine or iodine, in an inert solvent such
as tetrahydrofuran or diethyl ether.

It is also possible to prepare a compound of

15 formula (VI) in which R; is as defined for a compound
of formula (I) and Ry, which is other than hydrogen, is
in position -3- or -6- of the phenyl, by reacting a

compound of formula:

R

.
(XVID)
R,

20 in which R; is as defined for a compound of formula (I)

and Ry is in position -2- or -5- of the phenyl, with a



In step bl, a conpound of formula (XIl) is first reacted with two

equi valents of a lithium5 derivative such as tert-butyllithium and the
lithiated internmediate thus obtained is then reacted with the conpound of
frformula (XI) to give the expected conmpound of fornula (VI). The reaction
is carried out in an inert solvent such as diethyl ether, tetrahydrofuran
or 10 pentane or a m xture of these sokgents and at a tenperature of

bet ween -70C and room tenperature. The“Conpounds of formula (X) are
commercially available or synthesized conventionally. The conpounds of

formula (Xl Ee_pr red. 15 _by,reacti t he.correspondi ng aniline
derivativesi%fﬁﬁsmdggggyggﬁﬁ?yFuépcgfbgnggéyggéiﬁﬂpﬁb f%ﬁ%lﬁ§%n3nventional
met hods. The. cQE d g ) . win _a ar red
accordi ng tglﬁﬁgaggﬁe?ﬂg%gRgégﬁkgseﬁk%sgﬁ%glgggc gsg ePnr%EE%%%€81QS or in
J. Og. Cheﬁlth186§om%§und1§f0f$§ﬁ§1aTh@I§9Wpo%ﬂgsr%%cEQB%UH% (V) in which
R5 represents a (Cl-C2)al koxy and R6 H are coomercially available. 25
The conpoundsreiefobitl an(Y) sbivehiCBuRE akepresents edheel- C2) al koxy and
R6 = (C1-C4) alkyl are known or are prepared according to known net hods
such 29 ms tbosehddscfasefl on HexMhd. ohaMixt888, 03lch@ge-885 starting
wth (2S, 4R - or (2S, 4S)-4-hydroxy-

solvents, at a temperature of between -70°C and room

temperature.
The 1H-indole-2,3-dione derivatives (VIII)
are commercially available or are prepared according to
10 the methods disclosed in Tetrahedron Letters, 1998, 39,
7679-7682; Tetrahedron Letters, 1994, 35, 7303-7306;
J. Org. Chem., 1977, 42(8), 1344-1348; J. Org. Chem.,
1952, 17, 149-156; J. Am. Chem. Soc., 1946, 68, 2697-
2703; Organic Syntheses, 1925, V, 71-74 and Advances in
15 Heterocyclic Chemistry, A.R. Katritzky and
A.J. Boulton, Academic Press, New York, 1975, 18, 2-58.
The organomagnesium derivatives (IX) are
prepared according to the conventional methods that are
well known to those skilled in the art.
20 The compounds of formula (XVII) are known or
prepared according to known methods.
A compound of formula (VI) may also be
prepared by air-oxidation of a compound of
formula (VII) in the presence of a base such as sodium
25 hydride and in the presence of dimethyl disulphide.
In particular, the compounds of formula (VI)

in which Ry = (C;-Cy)alkoxy and Ry = H, or R3y = Rg =



pyrrolidine-2-carboxylic acid protected on the nitrogen

pyrrolidine. 5 The conpounds of forrmula (V) in which R5 is an ethylam no

or di methylamno group or an azetidin- 1-yl radical and R6 = H or
("Cl-C4)al kyl are prepared according to Schene 2 below in which Pr
represents an N-protecting group, in particular benzyl oxycarbonyl
t-ert - but oxycarbonyl. 30 Schenme 2 ROO (R or (S) (R) or (S) HOH COOH N (9S)
%1 a2 130 ( R or (S) (S) (S) (R or (S)7 NCOON "I 1-1< uml
R = (C -C)al kyl

T

10

(Ci1-Cy)alkoxy with Ry in position -3 or -6 of the
phenyl, R; is other than a halogen atom and R; is as
defined for a compound of formula (I), may be prepared

by following the process described in Scheme 1.

Scheme 1
1) n-BuLi
2y CO,Et R
R4 4 )l < 4
3 5 CO,Et
2 6 1 =
R; ) a R;
Y CO-CO,Et
(X) : R, = (C,-C,)alkoxy, R, = H . XD

R, =R, =(C,-C,)alkoxy with
R, in position -3 or -6;

Y =H or Br.
Rl
1) 2 tert -BuLi
2) (XI)
NH-Boc » (VD)
2 bl
(XII)

In step al of Scheme 1, a compound of
formula (X) is first reacted with a lithium derivative
such as n-butyllithium, in the absence or presence of a
base such as N,N,N’,N’-tetramethylenediamine, and the
lithiated intermediate thus obtained is then reacted
with diethyl oxalate to give the compound of
formula (XI). The reaction is carried out in an inert

solvent such as diethyl ether, tetrahydrofuran or

atom of the

or

Pr

10
(XV1)



HO ,

COR;

(V)

.NCPr (XIV) d2 NCOOH Pr (X111) ~b2 S ' (R or (S) ROO)

Pr
Rh -

10

15

20

25

(XV) : R, =(C-C)alkyl I e2 (R or (S) RGO),(,S N COR

(C -CHalkyl c2 O

28

hexane or a mixture of these solvents and at a
temperature of between -70°C and room temperature.

In step bl, a compound of formula (XII) is
first reacted with two equivalents of a lithium
derivative such as tert-butyllithium, and the lithiated
intermediate thus obtained is then reacted with the
compound of formula (XI) to give the expected compound
of formula (VI). The reaction is carried out in an
inert solvent such as diethyl ether, tetrahydrofuran or
pentane or a mixture of these solvents and at a
temperature of between -70°C and room temperature.

The compounds of formula (X) are commercially
available or synthesized conventionally.

The compounds of formula (XII) are prepared
by reacting the corresponding aniline derivatives with
di-tert-butyl dicarbonate according to the conventional
methods.

The compounds of formula (VII) are known and
are prepared according to known methods such as those
disclosed in WO 95/18105 or in J. Org. Chem., 1968, 33,
1640-1643.

The compounds of formula (V) in which Rg
represents a (C;-C;)alkoxy and R¢ = H are commercially
available.

The compounds of formula (V) in which Rg
represents a (C1-Cz)alkoxy and Re¢ = (C1-C4)alkyl are

known or are prepared according to known methods such

(

NI
H



(R orS 3)~~(S) NCOR H (V):R6=H In step a2 of Schene 2, the nitrogen
atomof the 4(R)- or 4(S)-hydroxy-(S)-proline is protected 5 according to
t.he conventional nethods to obtain a conmpound of forrmula (XII1). The acid
(XIl1l) is reacted in step b2 with ethylam ne, dinmethylamne or azetidine
according to the conventional methods of peptide coupling to give the (S
31 conpound (XIV), which is deprotectedygaccording to the known nethods,
fo give a conmpound of formula (V) in which R6 = H In step d2, the
conmpound (XI'V) may be reacted 5 with a (Cl-C4)alkyl halide, in the
presence of s& hasfse Ut RS B af . hysli | de\oF. anlsﬂéska'il e 74 _£g¢ bonat e or

al kaline-earth netal carbonate such as K2CO3 or CB,—1n an inert

sol vent suchlstastiely aRwd of 28 anrr- % Nk m@iiqmﬂg and at a

tenperature of between 10 OC and the reflux tenperature of the solvent, to

give a conpyunel(Mne-2-dara:3A 0%t i sidy AYtthden 1 ©asddon of a
conpound (XIV) with a (Cl-C4)al kyl halide under conditions of

phase-tr anskd&onc atfalbhs pyrmoltidmer.esence 15 of a base such as an al kal i
nmet al hydroxi de, for exanple sodi um hydroxi de, and of a phase-transfer
5 The compounds of formula (V) in which Rg is
an ethylamino or dimethylamino group or an azetidin-
1-yl radical and R¢ = H or (Cl-C4)alkyl are prepared
according to Scheme 2 below in which Pr represents an

N-protecting group, in particular benzyloxycarbonyl or

10 tert-butoxycarbonyl.



catal yst such as a substituted quaternary amonium salt, for exanple

t et rabut yl ammoni um hydr ogen sul phate, in an inert solvent such as

di chl oronet hane or benzene 20 as a mixture with water. Deprotection of the
N protecting group of conmpound (XV) gives, in step e2, the conpounds of
formula (V) in which R6 = (Cl-C4)al kyl. Alternatively, in step f2, the
hydroxyl of 25 conpound (XII1) is alkylated by reaction with a
(C1-4) al kyl halide under the conditions of step d2, and the acid (XVl)
thus obtained is reacted in step g2 with 32 ethylam ne, dinethylam ne or
azetidine according to the conventisepal,smethods of peptide coupling to
give conpound (XV). (2S, 4R)- and (2S, 4S)-4-hydroxypyrrolidine- 5
2-carboxylic acid are commercially avail able. The conpounds of formula (V)
in which RS representsm?ﬁ%%gfiL?nino group, a di methyl anino group, an
azetidin-1-yl radical or’a (L1-®&®)al koxy and R6 = -(CH2)n-CO-R9 in which n
is 1 or 2 and RO represents anl1l0'qocli- C4) al koxy are prepared according to
Schenme 3 below in which Pr répresents an N-protecting group, in

particul ar benzyl oxycarbonyl o¢# tert-butoxycarbonyl. Schenme 3 HO

ROCO(CH, )"O ROCO(CH, ), o PrHOlS (R or (S) ) (R or (S) (S) b3 (R or (S (9

®) or (s?Z—)(\S)

N~ “COOH
|
Pr
(X
b b2
(R)Rig) HO,, , HO
o (S) ®orS) \ g = ® or(sm(\s)
N COooH SN NCOR, N “COR,
Pr l!’ H
r 7Y . =
(XVI) : R, = (C,-C,)alkyl XIV) (V):Ry=H
2 | @
RO, !
(R)m(ﬁthlg)
N7 TCOR,

|
Pr

(XV) R, = (C,-C,alkyl

l e2
R0

(R) or (S;Zj(\s)

N COR,
H ¢

(V) : R, - (C,-C,palkyl

In step a2 of Scheme 2, the nitrogen atom of
the 4(R)- or 4(S)-hydroxy-(S)-proline is protected
5 according to the conventional methods to obtain a
compound of formula (XIII).
The acid (XIII) is reacted in step b2 with
ethylamine, dimethylamine or azetidine according to the

conventional methods of peptide coupling to give the



N (SCORS a -- NCORS NCOR, I I H(XVIII) Pr (XIX) (V) In step a3 of Schene
3, a conmpound of formula (XVIIIl), prepared as descri bed above, is reacted
with a conpound of fornula Hal-(CH2)n-COR9 in which Hal represents a
hal ogen atom preferably chlorine or bromine, nis 1 or 2 and RO
represents a 20 (Cl-C4)al koxy. The reaction is carried out under the
condi tions described above in step d2 @f Scheme 2, to give a conpound
(XI'X). Deprotection of the N-protecting group of conpound (XIX) gives, in
step b3, the expected 33 conpounds (V). The conFoun?s ofdfornula (V) in
which RS is in or ..f. u a n =
_(CH2)n-CI}E§ﬁ?%Q§%ié%gxgfswglggnggaﬁgp%étégﬁggfegéﬁ%ggénﬁsgpo§§ﬁ are
prepared bykasisi sebddas! yebsgi9t 8 eompsound eg ffen_»pquha () Xhni N whi ch R9
represents a tert-butoxy and Pr represents a benzyloxycarbonyl. The
reaction iswhkachiRg -out, using a strong acid such as trifluoroacetic acid or
hydrochloric acid in a solvent 10 such as dichloromethane or di oxane and
at a tenperature of betweep QC, atHer eofpbafpen Aty emaPepeot-egtian of the
N-protecting group according to the conventi onal

5 with a (C;-C4)alkyl halide, in the presence of a base

such as a metal hydride or an alkali metal carbonate or
alkaline-earth metal carbonate such as K,CO; or Cs2CO05,
in an inert solvent such as tetrahydrofuran or
N,N-dimethylformamide and at a temperature of between
10 0°C and the reflux temperature of the solvent, to give
a compound (XV).
It is also possible to carry out the reaction of a
compound (XIV) with a (C;~-Cs)alkyl halide under
conditions of phase-transfer catalysis, in the presence
15 of a base such as an alkali metal hydroxide, for
example sodium hydroxide, and of a phase-transfer
catalyst such as a substituted gquaternary ammonium
salt, for example tetrabutylammonium hydrogen sulphate,
in an inert solvent such as dichloromethane or benzene
20 as a mixture with water.

Deprotection of the N-protecting group of
compound (XV) gives, in step e2, the compounds of
formula (V) in which R¢ = (C;-C4)alkyl.

Alternatively, in step f£2, the hydroxyl of

25 compound (XIII) is alkylated by reaction with a
(C1-C4)alkyl halide under the conditions of step d2, and

the acid (XVI) thus obtained is reacted in step g2 with



met hods gi ves the expected conpounds (V). The conpounds of fornmula (V) in
which R5 is 15 as defined for a conpound of fornula (I) and R6 = -
(CH2)N-CO-R9 in which nis 1 or 2 and RO represents a group -NRL2R13 are
prepared by reacting a corresponding conpound in which R9 represents a
hydr oxyl and protected on the nitrogen atom of the 20 pyrrolidine, wth an
am ne HNR12R13 according to the 25 conyegntional nethods of peptide
coupling. Deprotection of the N-protecting group according to the
conventional nethods gives the expected conpounds (V). The conpounds of
formul a (V)etRythaieheR5ai hEPROIERE ReaBehbykatne gl'é%dl%ngGt'Hatﬂ% ami no
group, an azetidin-1-yl radical or a (Cl-C2)al koxy and

- CO- (CH2) n- 04 i bnahhinebhBdksot gep2idedcBiPiang tBlLidfe as defined for
a conpound of formula (1) are prepared according to Schenme 4 below in

whi ch Pr repmesends (&) N-protecting group, in particular 5
benzyl oxycar bonyl or tert-butoxycarbonyl. Schene 4 Hal-(CH ,)n COO R R HO
1111N-(CH ) 1 000 (28, 4R)- and (28, 4S)-4-hydroxypyrrolidine-
5 2-carboxylic acid are commercially available.
The compounds of formula (V) in which Rg

represents an ethylamino group, a dimethylamino group,

an azetidin-1-yl radical or a (C;-C;)alkoxy and Rg =

-(CHz2)n-CO-Ry in which n is 1 or 2 and Ry represents a

10 (Ci-C4)alkoxy are prepared according to Scheme 3 below

in which Pr represents an N-protecting group, in

particular benzyloxycarbonyl or tert-butoxycarbonyl.

Scheme 3
HO R,CO(CH,),0 R,CO(CH,).0
(R) or (S;Z_)(\S) z(R) or (S)Z /\\_(S) . (R) or (S')‘Z_}(\S)
$ COR, _ & ‘N7 “COR, ——— N~ COR,
H
Pr Il’r
V)
(XVIIL) (XIX)
15 In step a3 of Scheme 3, a compound of

formula (XVIII), prepared as described above, is

reacted with a compound of formula Hal- (CH;)n-CORy in

which Hal represents a halogen atom, preferably

chlorine or bromine, n is 1 or 2 and Ry represents a
20 (C1-C4)alkoxy. The reaction is carried out under the

conditions described above in step d2 of Scheme 2, to

give a compound (XIX).

Deprotection of the N-protecting group of

compound (XIX) gives, in step b3, the expected



_n(R1) or (9 (R or (S) (S) (R or (S) ) Cbd(Sad NCOT? - -

10

15

20

25

NI --~Pr R (XVITI)Pr (XX RLLRLON-(CH,)n000 (R or (S) c4

33

compounds (V).

The compounds of formula (V) in which Rs is
as defined for a compound of formula (I) and
R¢ = -(CH2)n-CO-Rg in which n is 1 or 2 and Re
represents a hydroxyl are prepared by acidic hydrolysis
of a compound of formula (XIX) in which Ry represents a
tert-butoxy and Pr represents a benzyloxycarbonyl. The
reaction is carried out using a strong acid such as
trifluoroacetic acid or hydrochloric acid in a solvent
such as dichloromethane or dioxane and at a temperature
of between 0°C and room temperature. Deprotection of
the N-protecting group according to the conventional
methods gives the expected compounds (V).

The compounds of formula (V) in which Rs is
as defined for a compound of formula (I) and
R¢ = -(CH2)n-CO-Ry in which n is 1 or 2 and Ry
represents a group -NR;;R13 are prepared by reacting a
corresponding compound in which Ry represents a
hydroxyl and protected on the nitrogen atom of the
pyrrolidine, with an amine HNR;;R;3 according to the
conventional methods of peptide coupling.

Deprotection of the N-protecting group
according to the conventional methods gives the
expected compounds (V).

The compounds of formula (V) in which Rs
represents an ethylamino group, a dimethylamino group,

an azetidin-1-yl radical or a (C;-Cz)alkoxy and



(V) HN" COR (S) ~Pr (XXI) In step a4 of Schene 4, a conpound of
formula (XVI11) is reacted with a conmpound of formula 10 Hal - CO- (CH2) n- Hal *
i.n which Hal and Hal' each independently represent a hal ogen atom
preferably chlorine or bromine, and nis 1 or 2. The reaction is carried
out in the presence of a base such as triethylamne or

di i sopropyl ethylamne, in a solvent 15.guch as dichloronethane or
tetrahydrofuran and at a tenperature of between OC and the refl ux
tenperature of the solvent. In step b4, the reaction of the conmpound of 35

the for mul ax(00_thuscabhaledzf Y SuEampai, of of of il LIFIORLL gives a

conpound of Ttornu Yeactionis carried dut tHe®p presence of

a base suchg, pasAdigd h-yéﬁﬂé@ pcgrl\gl\b(glfhb 5 OQY! gﬁpﬁ{hggl I’(lf ggeu3| ng 5 an

excess of the compound HNR1OR11l, in a soO ent suc di c | or omet hane or

tetrahydrof yrepaged alccarid@merd Weher! Palrsn QL Ay herref | ux
tenperature of the solvent. Deprotection of the N-protecting group of 10

conpound ( X¥eprgiseats iah St-@rctéctiibly epeg ed € ymaundlar

5 Dbenzyloxycarbonyl or tert-butoxycarbonyl.

Scheme 4
(R) (s> e oo KR N-CH)CO0
or
m) R o s ® o1 (L“Z—)(\S)
COR,d COR,
Pr Pr Pr
(XVIII) (XX) (XXT)

RI lR | 01\ (CHE)nCOO
R S
o (R) or(t?Zi—_:xif)

= N~ COR,

H
v)

In step a4 of Scheme 4, a compound of

formula (XVIII) is reacted with a compound of formula

10 Hal-CO-(CHyz)n-Hal’ in which Hal and Hal’ each
independently represent a halogen atom, preferably
chlorine or bromine, and n is 1 or 2. The reaction is
carried out in the presence of a base such as
triethylamine or diisopropylethylamine, in a solvent

15 such as dichloromethane or tetrahydrofuran and at a
temperature of between 0°C and the reflux temperature
of the solvent.

In step b4, the reaction of the compound of



of formula (V).

Scherme 5 bel ow in which Pr
particul ar benzyl oxycarbonyl

In particular,

-CO (CH2)n-NR1OR11 in which nis 2 can also be .
15 represents an N-protecting group,

a conpound of forrmula (V)
prepared according to

or tert-butoxycarbonyl.

in which R6 =
in
Schene 5 HO B

CH2=CHCOO RI 1RLON- (CH, ), Coo (S) () or( ) f5) (R or(S)/ (S) RS 5 b5 Pr N

-~ NCORS | 1 Pr (XVIII)

S -

'n step a5 of Scheme 5, a conpound of _ _
under the conditions described above in step a4 of

acryl oyl chlori de,

R |R|0N3 , COO (R) or
ormula (XVII11)

(S) c5 (XXIl) (V) 36
is reacted with

Scherme 4, tengdl ¥& I8 c3RUNY ¥ Sl (O )y compound of

formula HNR;oR;; gives a compound of formula (XXI).

The

reaction is carried out in the presence of a base such

as triethylamine or N,N-diisopropylethylamine, or using

5 an excess of the compound HNR;oRi1,

in a solvent such as

dichloromethane or tetrahydrofuran and at a temperature

of between 0°C and the reflux temperature of the

Deprotection of the N-protecting group of

In particular,

gives,

in step c4,

a compound of formula (V)

the expected compound

in

(CH2)n-NR31gR;; in which n is 2 can also be

prepared according to Scheme 5 below in which Pr

solvent.

10 compound (XXI)
of formula (V).
which Ry = -CO-

15

represents an N-protecting group,

benzyloxycarbonyl or tert-butoxycarbonyl.

CH,=CHCOO

) or (S?Z—B@

Pr
(XVII)

——rtr—

R;R,,N-CH,CO0
®or )/ \(s)
c5 '

N
H
V)

Scheme 5

(R) or (S)

(S)
N)\CO

l
Pr

(XXI1)

COR,

in particular

R, R,oN-(CH,),C00

1Mo 2/n
ps (R or (S) (S)
R, ————

N COR;
|
Pr

(XXIII)



5 1n step b5, the reaction of conpound (XXII) wth a conpound of fornula
HNR1OR11 gives a conpound of fornula (XXIIl1). The reaction is carried out

i.n the presence of ferric chloride, in a solvent such

as di chl or omet hane

and at a tenperature of between room 10 tenperature and the ref | ux
tenperature of the solvent. Deprotection of the N-protecting group of
conmpound (XXII'l') gives, in step c5, thggexpected conpound of formula (V).
When it is desired to prepare an optlcally 15 pure conpound of formula
(I'), an optically pure conmpound of formula (I1) is preferably reacted with

a conpound of fornul an(kkkp ggcg&d@@geh% %heap
The optically pure conpounds of formula

the raceni cfeerpodndxofir2d far puhateldVieiWnt Bc 1%9;t1'
formula (V), followed by separation of the m xturé of

accordi ng tantlbe ehaveshddnabneetleesibelonbeRMAe e s

ghe i nventi on.

e prepared by reacting

M1k iRy e compound of
di ast er eoi soners

st |1 zati on or

chromat ography. Alternatively, the m xture of diastereoisoners of the
conpound of SEébemsl 4, (tb) gtar bhe reapbefdwotth folemudenpowid)of formula (111)

and the 37 m xture of diastereoi soners of the conpound

of formula (1) thus

obt ai ned>can be separ &redtebubbngthery reficthens bépsompoumde pRXIIY t he

conpounds of formula (I) or the internedi ate conpounds

with a compound of formula HNRj;oR;; gives a compound of

formula (XXIII). The reaction is carried out in the

presence of ferric chloride, in a solvent such as

dichloromethane and at a temperature of between room

10 temperature and the reflux temperature of the solvent.

Deprotection of the N-protecting group of

compound (XXIII) gives, in step c¢5, the expected

compound of formula (V).

When it is desired to prepare an optically

15 pure compound of formula (I), an optically pure

compound of formula (II) is preferably reacted with a

compound of formula (III) according to the process of

the invention.

The optically pure compounds of formula (II)

20 are prepared by reacting the racemic compound of

formula (IV) with an optically pure compound of

formula (V), followed by separation of the mixture of

diastereoisomers according to the conventional methods,

for example by crystallization or chromatography.

25 Alternatively, the mixture of

diastereoisomers of the compound of formula

(II) can be

reacted with the compound of formula (III) and the



S of formula (1), (IV), (V) or (M), it may be necessary and/or desirable
to protect the reactive or sensitive functional groups, such as the anine,
hydroxyl or carboxyl groups, present on any of the nolecules concerned.
FThis protection may be carried out using 10 conventional protecting groups,
such as those described in Protective Groups in Organic Chenmistry, J.F. W
McQOm e, published by Plenum Press, 19737 in Protective Goups in O ganic
Synthesis, T.W Geene and P.GM Wits, published by John Wley & Sons,
1991 or in 15 Protecting G oups, Kocienski P.J., 1994, Georg Thiene

Verl ag. Themigtoval o8f di BetprebesbinBesgbeURsMYbmReungdlbE ed out in a
sui tabl e subsequent step using the nethods known to those skilled in the

art which dbomotlaaffecthtibeobeatinetl the el eepheateacerned. 20 The
N-protecting groups optionally used are the conventional N-protecting
groups that are well Dknbmg &nyt hbésehekikked iEnrt beepatringueheas, for
exanpl e, the tert-butoxycarbonyl, fluorenyl nmethoxy- carbonyl, benzyl,
benzhydryl i demeowrdsentyfoxyoiabéhyl or26hgr duperiediesrpeomgeuatisf or mul a
(I'l) are_novel _and formpart of the invention. 38 Thus, according to
anot her »f ?fsfezpetes(Ih) . stbyeet (¥ ehe (VAVentitomays beompoasdsryf

formula: R4 in which: 5 - Rl represents a halogen atom a (Cl-C4) alkyl; a
and/or desirable to protect the reactive or sensitive

functional groups, such as the amine, hydroxyl or
carboxyl groups, present on any of the molecules
concerned. This protection may be carried out using

10 conventional protecting groups, such as those described
in Protective Groups in Organic Chemistry,

J.F.W. McOmie, published by Plenum Press, 1973, in
Protective Groups in Organic Synthesis, T.W. Greene and
P.G.M. Wuts, published by John Wiley & Sons, 1991 or in

15 Protecting Groups, Kocienski P.J., 1994, Georg Thieme
Verlag. The removal of the protecting groups may be
carried out in a suitable subsequent step using the
methods known to those skilled in the art which do not
affect the rest of the molecule concerned.

20 The N-protecting groups optionally used are
the conventional N-protecting groups that are well
known to those skilled in the art, such as, for
example, the tert-butoxycarbonyl, fluorenylmethoxy-
carbonyl, benzyl, benzhydrylidene or benzyloxycarbonyl

25 group.

The compounds of formula (II) are novel and

form part of the invention.




(Cl-C4)al koxy; a trifluoronmethyl radical; a trifluoromethoxy radical; - R2
represents a hydrogen atom a hal ogen atom a (ClL-C4) alkyl ; a (ClL-C4)

al koxy; a trifluoronethyl 10 radical; - or RZis in position -6- of the
rndol -2-one ring and Rl and R2 together represent a divalent trinethylene
radical; - R3 represents a halogen atom a hydroxyl; a 15 (Cl1-C2) alkyl; a
((C1-C2) al koxy; a trifluoronmethoxy radjgcal; - R4 represents a hydrogen
atom a halogen atom a (Cl-C2) alkyl; a (Cl-C2) alkoxy; - or R4 is in
position -3- of the phenyl and R3 and R4 20 together represent a

met hyl enedi oxy radi calthus ,ReJRRHEIRN S aHhaIHW a5 no. gr yﬁQ'c@s a

di met hyl am no group; an azetidin-lI-yl radical; a (Cl-Cf?a oxy: - R6
represents aubydcegert aheminyeEhidA)id kdnpaurtPdWr FEormifd) n-CO- RO | a
group -CO (CH2) n-NR1OR11l; -R9 rgpresents a hydroxyl; a (Cl-C4) al koxy; a
group -NR12R13 ; -R10 and Rlleach ependently represent a 5(Cl1-C4) al kyl;
-or R10 and R11, together with th ithogen atomto which they are
attached, constitute a heterocyclilc ridical gghosen from azetidin-I-yl,
pyrrolidin-l-yl, piperid-I-yl, gpi i n- 1-A1° nmor phol i n-4-yl or 10

t hi onor phol i n-4-yl ; R,
N (II)
/& ((S)
N~ ~0o O~
R, H O// Ry
in which:
S5 - R; represents a halogen atom; a (C1-Cy)alkyl; a

(C1-Cy)alkoxy; a trifluoromethyl radical; a
trifluoromethoxy radical;
- R; represents a hydrogen atom; a halogen atom; a
(Ci-Cq)alkyl; a (Ci1-C4)alkoxy; a trifluoromethyl
10 radical;
- or Ry is in position -6- of the indol-2-one ring and
R; and R; together represent a divalent trimethylene
radical;
- R3 represents a halogen atom; a hydroxyl; a
15 (C:-Cz)alkyl; a (C;~Cz)alkoxy; a trifluoromethoxy
radical;
- Ry represents a hydrogen atom; a halogen atom; a
(Ci-Cz)alkyl; a (Ci-Cy)alkoxy;
- or Ry is in position -3- of the phenyl and R; and R4
20 together represent a methylenedioxy radical;
- Rs represents an ethylamino group; a dimethylamino
group; an azetidin-1l-yl radical; a (C;-C;)alkoxy;

- Re¢ represents a hydrogen atom; a (C;-C4)alkyl; a group



- R12 represents a hydrogen or a (Cl1-C4) alkyl; - R13 represents a (Cl-C4)
alkyl; a -C (CH3) 2CH2OH group; a -C (CH3) (CH20H) 2 group; a -C (CH2OH) 3
group; - or Rl12 or R13, together with the nitrogen atomto 15 which they
are attached, constitute a heterocyclic radical chosen from

azetidin-l-yl, pyrrolidin-1-yl, piperid-I|-yl, piperazin-1-yl,

ror pholin-4-yl or thionorpholin-4-yl; zgnis 1 or 2; 20 as well as the
Salts thereof with mneral or organic acids, in the formof optically pure
isomers or in the formof a mxture of diastereoisoners. The salts of

conpounds of f-oroniha-€bli,; CANPELSS LOOScM A gk ngral or organic acids
which 25 allow a suitable separation or crystallizaflon of the conpounds

of formula ¢l Ry sepbessntBeahygueehhari de,(c,hygyobron dey @gte, maleate,
succinate, fumarate, 40 citrate or acetate. The conpounds of formula (1)
above al so coMRiiRg;those in which one or nore hydrogen or carbon atons
have been replaced with their radi oactive 5 isotope, for exanple tritiumor
carbon-14. Suého drabeRiedachnindegendestiyetrepriedemet abol i c or

phar macoki neti c research studies, in biochem cal assays as receptor

| i gands. 5The d&mpGuraitkykrording to the invention have 10 undergone

bi ochem cal studies. The affinity of the conpounds of formula (1)
- or Rjo and R;;, together with the nitrogen atom to

which they are attached, constitute a heterocyclic
radical chosen from: azetidin-1-y1l, pyrrolidin-1-y1,
piperid-1-yl, piperazin-1-yl, morpholin-4-yl or

10 thiomorpholin-4-y1;

- Ri2 represents a hydrogen or a (C;-C4)alkyl;

- Ri3z represents a (C;-C4)alkyl; a -C(CHs),CH,0H group; a
-C(CH;3) (CH;0H),; group; a -C(CH,0H); group;

- Or Riz or Rj3, together with the nitrogen atom to

15 which they are attached, constitute a heterocyclic

radical chosen from: azetidin-1-yl, pyrrolidin-1-vy1,
piperid-1-yl, piperazin-1-yl, morpholin-4-yl or
thiomorpholin-4-y1;

- nis 1 or 2;

20 as well as the salts thereof with mineral or organic
acids, in the form of optically pure isomers or in the
form of a mixture of diastereoisomers.

The salts of compounds of formula (II)
comprise those with mineral or organic acids which

25 allow a suitable separation or crystallization of the
compounds of formula (II) such as the hydrochloride,

hydrobromide, oxalate, maleate, succinate, fumarate,



according to the invention for the arginine-vasopressin Vib receptors was
determned in vitro using the nethod disclosed by Y. De Keyser et al.,
Febs Letters, 1994, 15 356, 215-220. This nethod consists in studying in
vitro the displacenent of tritiated argini ne-vasopressin ([3H -AVP) from
the Vib receptors present on rat or human adenohypophyseal or cel

menbrane preparations bearing the Vib ggceptors. The concentrations of the
20 conpounds according to the invention which inhibit 50% (IC50) of the
binding of the tritiated arginine- vasopressin are |ow and range from 10-6

to 10-9 M mirte-at@rds Gladdpge from 10-' to 10-9 M The affinity of the
conmpounds of formula (1) 25 according to the invention for the

ar gi ni ne-vasopressi n e dOGRAIIS &@Sf&ﬁﬁ@i£1pfﬂ dBovdt£Psysing the
met hod disclosed by M Thibonnier et al., J. Biol. Chem, 41 1994, 269,

3304- 3310. THurmpmietehathasansirs tvwhidh Sdrwlycbflgnoztél }yydf@géﬂgeo@@@hggﬁrrent of
tritiated argi nine vasopressin ([3H -AVP) fromthe Via receptors present on
rat or huma@tesld heverdrdsraneereapsd ati tdnst e i rgdidwect bvdi a recept ors.
Anong t he conpounds of formula (1), some also have affinity for the

ar gi ni nevasdGPtePsi.n IaeﬂﬁmﬂﬁQermaIumIdi%bam%mn&ﬂ&%usmnhange from 10-6
to 10-9 M _nore particularly from10-7 to 10-8 M The affinity of the
conpounds of-3rlhech compoungiss @ disrfulo drhane trakeritiomof or t he vasopressin

V2 15 receptgfs was . gl so ,studi ed (nethod disclosed by
armacokinetic research studies, in biochemical assays

as receptor ligands.
The compounds according to the invention have
10 wundergone biochemical studies.
The affinity of the compounds of formula (I)
according to the invention for the arginine-vasopressin
Vip receptors was determined in vitro using the method
disclosed by Y. De Keyser et al., Febs Letters, 1994,
15 356, 215-220. This method consists in studying in vitro
the displacement of tritiated arginine-vasopressin
([*H]-AVP) from the Vip receptors present on rat or
human adenohypophyseal or cell membrane preparations
bearing the Vi, receptors. The concentrations of the
20 compounds according to the invention which inhibit 50%
(ICs0) of the binding of the tritiated arginine-
vasopressin are low and range from 107° to 10° M, more
particularly from 1077 to 10° M
The affinity of the compounds of formula (I)
25 according to the invention for the arginine-vasopressin
Via receptors was determined in vitro using the method

disclosed by M. Thibonnier et al., J. Biol. Chem.,



M Birnbaumer et al., Nature (Lond.), 1992, 357, 333- 335). The conpounds
studied have little or no affinity for the V2 receptors. Conpounds of the
present invention are especially active principles of pharmaceutical
conpositions, the toxicity of which is conpatible with their use as
medi ci nal products. According to another of its aspects, the 20 present
i-nvention relates to the use of the conpounds of forrmula (1), or a
pharmaceutically acceptable salt, solvate and/or hydrate thereof, for the
preparation of nedicinal products intended for treating any pathology in

L o T O SO s WA B £ L

receptors and its Vira receptors are 1 nvolve ccordi ng

aspects, the 38 it | ONRN QndAl B €54 o 10E-48pl o eogpOUNTs of

formula (1), or a pharmaceutically acceptable salt, vate and/or hydrate

thereof, fowaduprusanar at j*en -alp) Mediosl Rale ngdf@éépwf@ 8s&QL Lpeating

pat hol ogi es of 5 the cardi ovascul ar system of the central nervous system

of the renalrasystrehumarfcdlle @AstdnSr&YSepatet 6hs BSasRy ! tge! | |ung
cancers, obesity, type Il diabetes, insulin resistance,

hypertri @ y¥es i teeepaorsf Ambhegrtisel esnsbsndSushii GgrmausEndrone somk
stress-related 10 pat hol ogi es and chronic stress states. Thus, the
conpounds aédérdihfye @fifiaitwnvan idre moobensehsopreasnimrvani mal's, in
the receptors with ICsy values which range from 107°° to
107° M, more particularly from 1077 to 1078 M.
The affinity of the compounds of formula (I)

10 according to the invention for the vasopressin V3
receptors was also studied (method disclosed by
M. Birnbaumer et al., Nature (Lond.), 1992, 357, 333~
335) . The compounds studied have little or no affinity
for the V,; receptors.

15 Compounds of the present invention are
especially active principles of pharmaceutical
compositions, the toxicity of which is compatible with
their use as medicinal products.

According to another of its aspects, the

20 present invention relates to the use of the compounds
of formula (I), or a pharmaceutically acceptable salt,
solvate and/or hydrate thereof, for the preparation of
medicinal products intended for treating any pathology
in which arginine-vasopressin and/or its Vip receptors

25 or both its Vi, receptors and its Vi, receptors are

involved.

According to another of its aspects, the



treatment or prevention of various vasopressin- dependent conplaints such
as cardi ovascul ar conplaints, 15 for instance hypertension, pul nonary
hypertensi on, cardiac insufficiency, nyocardial infarction or coronary
vasospasm in particular in snokers, Raynaud's disease, unstable angina
and PTCA (percutaneous translum nal coronary angioplasty), cardiac
i-schaem a, 20 haenostasis disorders; capplaints of the central nervous
system such as mgrai ne, cerebral vasospasm cerebral haenorrhage,
cerebral oedena, depression, anxiety, stress, obsessive-conpul sive

di sorder, ppRbSendl Lackscibsy ¢RALIC SR @hARGITRID b Aispigderss for 25
exanpl e; conplaints of the renal system such as renal “vasospasm rena

cortex necrbsrsulaeph)ogeri a ghababesutiRelnhduscsgtmtial S ©f the gastric
system such as 43 gastric vasospasm cirrhosis of the liver, ulcers,

vomi ting pashbvage, ahdroexayplre teatheseofc! Fdirn g Heagsedarealised &y

chenot herapy and travel sickness; diabetic nephropathy. The conpounds
accordi ng t®edheinaleprpencssminteansedhd ours ¢ddart inve gatdatlnentesofofi sor der s
of sexual behaviour; in wonen, the conpounds according to the invention
may be u3edth® ERrE@ioVpSAEASKr Bysseor Ofr dinet weatralomervive conpounds
according to the invention nmay also be used in the treatnent of small 10
cel | lung cEVEEFS: ﬂ?thﬁtFéﬁﬁi Xeépmarapathitls gasiinionsvys tsymdr one,

Meni ere's diseanicglaucoEE, ﬁgt racts; obesity; type Il diabetes;
at her oscl er68i €% ShPRGLS S§hdr OHBY FABGERS 1 Ebesisnce type II
diabetes, insulin resistance, hypertriglyceridaemia, of
atherosclerosis, Cushing’s syndrome, all stress-related
10 pathologies and chronic stress states.

Thus, the compounds according to the
invention may be used, in man or animals, in the
treatment or prevention of various vasopressin-
dependent complaints such as cardiovascular complaints,

15 for instance hypertension, pulmonary hypertension,
cardiac insufficiency, myocardial infarction or
coronary vasospasm, in particular in smokers, Raynaud’s
disease, unstable angina and PTCA (percutaneous
transluminal coronary angioplasty), cardiac ischaemia,

20 haemostasis disorders; complaints of the central
nervous system such as migraine, cerebral vasospasm,
cerebral haemorrhage, cerebral oedema, depression,
anxiety, stress, obsessive-compulsive disorder, panic
attacks, psychotic states and memory disorders, for

25 example; complaints of the renal system such as renal
vasospasm, renal cortex necrosis, nephrogenic diabetes

insipidus; complaints of the gastric system such as



hypertriglyceridaem a; in post-operative treatnent, in 15 particular after
abdom nal surgery. The conpounds according to the invention may also be
used in the treatment or prevention of all stress-related pathol ogies such
as fatigue and its syndromes, ACTH dependent disorders, cardiac disorders,
20 pain, changes in gastric enptying, faecal excretion (colitis, irritable
bowel syndrome, Crohn's disease), acid,gecretion, hyperglycaem a,
i"mmunosuppression, inflammatory processes (rheumatoid arthritis and
osteoarthritis), multiple infections, cancers, asthna, 25 psoriasis,

al I ergi es ang, Mari Ous, NG )’C@iﬁﬂé&s%f%ﬂgr 1 §d¢gh agl gggég?;a nervosa,

bulima, nood disorders, depression, anxiety, s eeglhg é£ 44)pan|c
attacks, phaiimisirmPSRSHOIbgPAl 5P LN ONadlSQr 8L S r ia
neurodegenerativé' | Seases f)zhelner§ﬁ5d€se%se Paréllrl\so}rllgsggM %se

Hunt i ngt on’ s:auﬁe@agﬁ)chéi@p@r&%rw £ a Saps1 aBLexn HE0g gQB&tE& stress,
nmuscul ar spasns and hypogl ycaem a. The 10 conpounds according to

i nvention wmppﬁnnpdrhyﬁﬂmheldbmﬂUhﬂqé%ﬁéﬁﬁﬁdﬁﬁgpfévgﬁé'Pﬂvéﬁtfgﬁon'C
stress states such as i munodepression, fertility disorders and

dysf unct iSonsnayf allse fpgpotdeal aino-thyp apteesmatit enfil dbxbBded®eogonpounds
according to the invention may also be used as psychostinmul ants, bringing
about an | FEPREde Hehasuimsut ousnessnamd tire ermtpomads r@acérdiny tdowar ds
the environment and facilitating adaptation

the invention may be used to treat dysmenorrhoea or

premature labour. The compounds according to the

invention may also be used in the treatment of small

10 cell lung cancers; hyponatremic encephalopathies;
pulmonary syndrome, Meniére’'s disease; glaucoma,
cataracts; obesity; type II diabetes; atherosclerosis;
Cushing’s syndrome; insulin resistance;:
hypertriglyceridaemia; in post-operative treatment, in

15 particular after abdominal surgery.

The compounds according to the invention may
also be used in the treatment or prevention of all
stress-related pathologies such as fatigue and its
syndromes, ACTH-dependent disorders, cardiac disorders,

20 pain, changes in gastric emptying, faecal excretion
(colitis, irritable bowel syndrome, Crohn's disease),
acid secretion, hyperglycaemia, immunosuppression,
inflammatory processes (rheumatoid arthritis and
osteoarthritis), multiple infections, cancers, asthma,

25 psoriasis, allergies and various neuropsychiatric

disorders such as anorexia nervosa, bulimia, mood

disorders, depression, anxiety, sleeping disorders,



thereto. 15 The conpounds of fornula (1) above, or a pharnmaceutically
acceptable salt, solvate and/or hydrate thereof, may be used at daily
doses of from 0.01 to 100 ng per kilo of body weight of the mammal to be
treated, preferably at daily doses of from0.1 to 20 50 ng/kg. In man, the
dose may preferably range from 0.1 to 4000 ng per day, nore particularly
from0.5 to 1000 ng depending on the age of the individual to be treated
or the type of treatnment: prophylactic orf curative. 25 For their use as
medi ci nal products, the conmpounds of formula (1) are generally

adm ni st er edhd gk - PSS, LN ﬁobﬂgg,s@%gegg%égah#%%ﬁ§ﬁéigg§%§£%rably 45

formul ated i'n pharmaceutical conpositrons i1n ive principle is

m xed with Qes@FadPs e(f PhAsHRSEYL A Fal n%f&&é&@ﬁérai{?yé’d@gggﬁgisng to

anot her of its aspects, 5 the present 1nvention relates to pharmaceuti cal

CONPOSi ti ONS(XDMHSH NG @Bs@éé Y epREk DL €s eiséggapumnein&%ﬂwlsa (1),
or a pharnmaceutically acceptable salt, solvate and/or hydrateé thereof. In

t he phar macelitseztd e o0 npasérid@nsSy obn thesuBOe pHes eMhabnyephhgncf or oral,
subl i ngual , inhal ed, subcutaneous, intranuscular, intravenous,

transder rial ,stiesnl norsqwldal spakmi std dhyedglEaee@lch i veheri nci pl es may be
adm nistered in unit admnistration fornms, m xed

compounds according to the invention may also be used

in the treatment or prevention of chronic stress states

such as immunodepression, fertility disorders and

dysfunctions of the hypothalamo-hypophyso-adrenal axis.

10 The compounds according to the invention may
also be used as psychostimulants, bringing about an
increase in consciousness and in emotional reactivity
towards the environment and facilitating adaptation
thereto.

15 The compounds of formula (I) above, or a
pharmaceutically acceptable salt, solvate and/or
hydrate thereof, may be used at daily doses of from
0.01 to 100 mg per kilo of body weight of the mammal to
be treated, preferably at daily doses of from 0.1 to

20 50 mg/kg. In man, the dose may preferably range from
0.1 to 4000 mg per day, more particularly from 0.5 to
1000 mg depending on the age of the individual to be
treated or the type of treatment: prophylactic or
curative.

25 For their use as medicinal products, the

compounds of formula (I) are generally administered in

dosage units. The said dosage units are preferably



wi th conventional pharnmaceutical supports, to aninmals 15 and humans. The
appropriate unit administration forns conprise oral forms such as tablets,
gel capsules, powders, granules and oral solutions or suspensions,
sublingual and buccal admnistration forns, aerosols, topical

adm nistration forms, inplants, subcutaneous, 20 intranuscular,
i-ntravenous, intranasal or intraocular gzadmnistration forms and rectal

adm nistration forms. Wien a solid conposition is prepared in the form of
tabl ets or gel capsules, a mxture of pharmaceutical excipients which may

be conposed ffrmA% tdd UeNtsh Y dfi Jor £51 4R 958 hich, the
I cal ctum phosp 5%e,

m crocrystalline cellul ose, starch, S I hders  such as,

for exanpl e actf vRolppiineilyng el indong oFi diy B yg¥ qpyddret hyl cel | ul ose,
di sintegrati ng agents such as crosslinked polyvinylpyrrolidone or

crossl i nked pheataeeutsidayl eaddigiess.s.fl ow agents such as silica, 5 talc,
| ubricants such as magnesium stearate, stearic acid, glyceryl tribehenate

or sodium stearyl fumitate dczcadied to thitaadd W priicigdestwhi ch may or
may not be micronized. Wetting agents or surfactants such as sodium 10
| auryl sal ph&ee prgsiepdorivaten t8Ona b lpdlesx are plEdbnamsu tlicdle added to the
formul ation. The tablets may be prepared by various techniques, direct
tabl eting, BPFPGEARdIORS Gontadning, as active principle, a
compound of formula (I), or a pharmaceutically
acceptable salt, solvate and/or hydrate thereof.
In the pharmaceutical compositions of the
10 present invention for oral, sublingual, inhaled,
subcutaneous, intramuscular, intravenous, transdermal,
local or rectal administration, the active principles
may be administered in unit administration forms, mixed
with conventional pharmaceutical supports, to animals
15 and humans. The appropriate unit administration forms
comprise oral forms such as tablets, gel capsules,
powders, granules and oral solutions or suspensions,
sublingual and buccal administration forms, aerosols,
topical administration forms, implants, subcutaneous,
20 intramuscular, intravenous, intranasal or intraocular
administration forms and rectal administration forms.
When a solid composition is prepared in the
form of tablets or gel capsules, a mixture of
pharmaceutical excipients which may be composed of
25 diluents such as, for example, lactose,

microcrystalline cellulose, starch, dicalcium

phosphate, binders such as, for example,




granul ation, or hot-nelt. The tablets nay be plain or sugar-coated (for
exanpl e coated with sucrose) or coated with various polyners or other
suitable materials. The tablets nay have an inmedi ate, delayed or o
sust ai ned rel ease by producing polynmer matrices or by 20 using specific
polymers in the filmcoating. The gel capsules may be hard or soft, and
filmcoated or otherwse, so as to hav?GinnEdiate, sust ai ned or del ayed
activity (for exanple via an enteric form. 25 They nay contain not only a
solid formulation formulated as above for the tablets but also liquid or

serri - sol | 0 pG1HVLAYL 808041 abnll 8RARYHLAN KNS feRiP e A D OF el ixir

may contain the active principle togeét etener, preferably a

cal ori e-fr egi siaebgRet ingMabBYkBALAREN 23N PQAYRAADEN as antiseptic, as
well 5 as a flavouring and a suitable colorant. The water-dispersible

powders or pgoapuieglppyrotodbaenorheragkivexed nciple as a mxture with
di spersants, wetting agents or suspending agents, such as
pol yvi nyl pycavbosipmethadceklhlasew fhosvwageaner sueh ak0 sfilldwayr enhancers.
15 For rectal admnistration, use is nade of suppositories which are
pr epar eddwi taloi ntebxichntsnebth at mhgneedtal steapertat useeafrdic exanpl e
cocoa butter or
acid, glyceryl tribehenate or sodium stearyl fumarate
is added to the active principle, which may or may not
be micronized.
Wetting agents or surfactants such as sodium
10 lauryl sulphate, polysorbate 80 and poloxamer 188 may
be added to the formulation.
The tablets may be prepared by various
techniques, direct tableting, dry granulation, wet
granulation, or hot-melt.
15 The tablets may be plain or sugar-coated (for
example coated with sucrose) or coated with various
polymers or other suitable materials.
The tablets may have an immediate, delayed or
sustained release by producing polymer matrices or by
20 using specific polymers in the film coating.
The gel capsules may be hard or soft, and
film-coated or otherwise, so as to have immediate,
sustained or delayed activity (for example via an
enteric form).
25 They may contain not only a solid formulation

formulated as above for the tablets but also liquid or

semi-solid formulations.



pol yet hyl ene gl ycol s. Aqueous suspensions, isotonic saline solutions or
sterile injectable solutions which contain pharmacol ogically conpatible

di spersants and/or solubilizing agents, for exanple propylene glycol, are
used for parenteral, intranasal or intraocular 20 adm nistration. Thus, to
prepare an aqueous solution for intravenous injection, a co-solvent such
as, for exanple, an alcohol such as eghanol or a glycol such as

pol yet hyl ene gl ycol or propylene glycol, and a 25 hydrophilic surfactant
such as pol ysorbate 80 or pol oxamer 188 may be used. To prepare an oily

solution for intranugcykabagghgghigﬂ,th@efgggi%g Qrg@gﬂg @ may 48 be
dissolved with a triglyceride or a glycerol ester. Ciealis, ointnents,

gel s, eye debpsiandagprensainythe Heedvboprkaeabladmdgictticat kQrn Batches in
multilayer formor in a formwith 5 a reservoir in which the active
princi pl e nswebeenar, abrefierablgohutatbriandrepr awecteneke used for
transdernmal adm nistration. An aerosol containing, for exanple, sorbitan
triol eate orebhylipanebenasndepropylparabechher ahiticeptiichaae, well

di chl or of | uor onet hane, dichlorotetrafluoroethane, freon substitutes or any
ot her bidl o3 cal f{a¥ewpingbaedpaopelitahiegaslozansed for adninistration by

i nhal ation; a systemcontaining_ the active principle alone or conbined
with an The water-dispersible powders or granules may

contain the active principle as a mixture with
dispersants, wetting agents or suspending agents, such
as polyvinylpyrrolidone, as well as with sweeteners or

10 flavour enhancers.

For rectal administration, use is made of
suppositories which are prepared with binders that melt
at the rectal temperature, for example cocoa butter or
polyethylene glycols.

15 Aqueous suspensions, isotonic saline
solutions or sterile injectable solutions which contain
pharmacologically compatible dispersants and/or
solubilizing agents, for example propylene glycol, are
used for parenteral, intranasal or intraocular

20 administration.

Thus, to prepare an agqueous solution for
intravenous injection, a co-solvent such as, for
example, an alcohol such as ethanol or a glycol such as
polyethylene glycol or propylene glycol, and a

25 hydrophilic surfactant such as polysorbate 80 or
poloxamer 188 may be used. To prepare an oily solution

for intramuscular injection, the active principle may



15 excipient, in powder form may also be used. The active principle my
also be in the form of a conplex with a cyclodextrin, for exanple a, R Y-
cycl odextrin or 2-hydroxypropyl-R-cyclodextrin. The active principle may
al so be formulated 20 in the formof mcrocapsul es or mcrospheres,
optionally with one or nore supports or additives. Anmong the

sust ai ned-rel ease forns that are usef in the case of chronic treatnents,
i*t is possible to use inplants. These ray be prepared in the 25 form of an
oily suspension or in the formof a suspension of mcrospheres in an

i sotonic negguahsgglggghwggﬁagetgﬁ%ﬁgg%?gd%ﬁg&yga%ﬁyggﬂgfaégtégafornula

(I') is present In the anmounts tail 0ses envisaged. In

general , each dosage upkhmkS o2RRHEPRIsAL Glof of ald,Qr %ﬂ}o%%C%lfer [ggﬁa té he

dosage and the type of adm nistration plranned, “for exanple s, 5 gel

capsul es anflayhbel Lked saehebsalaBpHliesst¥4atyRs.and the |ike, and drops,
such that such a dosage unit contains fromO.1 to 1000 ng of active

principle, preferablpatehes0ih 01230 aperWMEcehh oy @ ke ram Riisier ed one
to four tines a day. 10 Although these dosages are exanples of average
situati obs,atheserwvayrbénpehitchukhe easése prinkiphehimglebeorid ower dosages
are appropriate, and such dosages also formpart of the invention.
Accor di ng talcehelisuaplpraeni cendt kerdysageywbiechsiesl &opr opriate for 15
each patient is determ ned by the doctor according to
transdermal adminlistration.
An aerosol containing, for example, sorbitan
trioleate or oleic acid as well as
10 trichloroflucromethane, dichlorofluoromethane,
dichlorotetrafluoroethane, freon substitutes or any
other biologically compatible propellent gas is used
for administration by inhalation; a system containing
the active principle alone or combined with an
15 excipient, in powder form, may also be used.
The active principle may also be in the form
of a complex with a cyclodextrin, for example o, B,y-
cyclodextrin or 2-hydroxypropyl-B-cyclodextrin.
The active principle may also be formulated
20 in the form of microcapsules or microspheres,
optionally with one or more supports or additives.
Among the sustained-release forms that are
useful in the case of chronic treatments, it is
possible to use implants. These may be prepared in the
25 form of an oily suspension or in the form of a

suspension of microspheres in an isotonic medium.

In each dosage unit, the active principle of




the node of administration, age, weight and response of the said patient.
The conpositions of the present invention may contain, along with the
compounds of formula (1), or a 20 pharmaceutical |y acceptable salt,

sol vate and/or hydrate thereof, other active principles which nay be
useful in the treatment of the disorders or diseases nmenti oned above.
Thus, a subject of the present inventiogyis 25 also pharmaceutical
tonposi tions containing several active principles in combination, one of
which is a conpound according to the invention. 50 5 10 15 20 25 Thus,

accordi ng tqaﬂ%ﬁﬂgeégan'Bg%géﬁ%hin;%ﬁg{%ﬁﬁk&éﬁfﬁﬁfnggéi%i° S _cont ai ni ng

e .
a conpound according to the 1nvention co a conpoun acting on

the CRF receplions dedededroyf&y. e SUPoUNds, &5C8s8k b &Igitg_?ﬁsei nvention

may al so be used to prepare conpositions for veterinary us

Prepar at i onspprbppiamees sl drddld @b rdidd!sts atge tASs A S & OfL Y t hout
however, limting it. The foll ow ng abbreviations are used in the
Prepar at i onsyaed afn adwei rExsipateissn planned, for example tablets,

5 gel capsules and the like, sachets, ampules, syrups and
the like, and drops, such that such a dosage unit
contains from 0.1 to 1000 mg of active principle,
preferably from 0.5 to 250 mg which is to be
administered one to four times a day.

10 Although these dosages are examples of
average situations, there may be particular cases in
which higher or lower dosages are appropriate, and such
dosages also form part of the invention. According to
the usual practice, the dosage which is appropriate for

15 each patient is determined by the doctor according to
the mode of administration, age, weight and response of
the said patient.

The compositions of the present invention may
contain, along with the compounds of formula (I), or a

20 pharmaceutically acceptable salt, solvate and/or
hydrate thereof, other active principles which may be
useful in the treatment of the disorders or diseases
mentioned above.

Thus, a subject of the present invention is

25 also pharmaceutical compositions containing several
active principles in combination, one of which is a

compound according to the invention.



ether: Diethyl ether iso-ether: Diisopropyl ether DWVF:

N, N-Di met hyl for mam de THF: Tetrahydrofuran DCM Di chl oronmet hane Et OAc:

Et hyl acetate DI PEA: Diisopropyl ethylam ne TFA: Trifluoroacetic acid Boc:
wert- But oxycarbonyl Cbz: Benzyl oxycar bonyl BOP:
Benzotriazol -1 -yl oxytris(dinmethyl am no)- phosphoni um hexaf| uor ophosphat e
DCC: 1, 3-Di cycl ohexyl carbodii m de HOBEp 1-Hydroxybenzotriazol e hydrate
PS-Trisam ne: Tris(2-am noethyl)am ne pol ystyrene 1% crosslinked with

di vi nyl benzene, 51 containing 3.62 mllinol of am ne function per gram of

resin, sold by Argona@hugecgggbgah 9% 2oMefe MRIERO ;RO 3 AT Room
tenperature b.p. BO|I|ng poi nt HPCC. Hi g er ornance Iquid

chronatographarmabeuaﬁeamncaﬁgaeﬁteohese&%@aﬁnﬁ ? mJeReld @ are recorded
at 200 MHz in DMBO-d6, using the peak f as reference The

cheni cal shaétsr8iagetdOtReptaseadibn eambaneerw&thleoeohgﬁmhd.The signal s
observed are expressed as follows: s: singlet;
acting on the CRF receptors may be prepared.

5 The compounds according to the invention may
also be used to prepare compositions for veterinary
use.

The Preparations and Examples which follow
illustrate the invention without, however, limiting it.
10 The following abbreviations are used in the
Preparations and in the Examples:
ether: Diethyl ether
iso-ether: Diisopropyl ether
DMF: N,N-Dimethylformamide
15 THF: Tetrahydrofuran
DCM: Dichloromethane
EtOAc: Ethyl acetate
DIPEA: Diisopropylethylamine
TFA: Trifluoroacetic acid
20 Boc: tert-Butoxycarbonyl
Cbz: Benzyloxycarbonyl
BOP: Benzotriazol-l-yloxytris (dimethylamino) -
phosphonium hexafluorophosphate
DCC: 1,3-Dicyclohexylcarbodiimide
25 HOBT: l-Hydroxybenzotriazole hydrate
PS-Trisamine: Tris(2-aminoethyl)amine

polystyrene 1% crosslinked with divinylbenzene,




bs: broad singlet; d: doublet; dd: doubled doublet; t: triplate; q:
quartet; m unresolved peak; nt: nmultiplet. 15 The nass spectra indicate
the val ue MH+. PREPARATI ONS Preparation of the conpounds of forrmula (I1V)
Preparation 1.1 3, 5-Di chloro 3-(2- nethoxyphenyl) 1, 3-di hydro- 20
2Hindol -2-one (1V) : R d; R = H R3 OCH3; R4 = H Hal = d A

5- Chl or 0- 3- hydr oxy- 3- ( 2- nethoxyphenyl) 11, 3 di hydr o- 2H-i ndol - 2 one 25 This
conmpound i s prepared according to the procedure di scl osed in WO 95/18105.
A solution of 2- nethoxyphenylnagnesrunlbronlde IS prepared from16 g 52 of

nagnesi um i godkathioly at.ker rand iffam
1- br ono- 2- net hoxybentiqene in 175 lmo ofoefet%h llHé | S s&ffﬁ i aafded

dr opwi se, uméeﬁnans@&@ObyamE@%ﬁﬁﬁ&eméd%d%l1g$é”e of 30 g Of
5-chloro-IHindole- 5 2,3-dione in 250 M of THF, cool ed beforehand in a

bath of ice, and themrpxt:uMelitinighedilngft stirring while allow ng the
tenperature to return to RT. After stirring for one hour at RT, the
reaction mxture is pour @bosl awimperattarsat urat ed NHAC sol ution and the
THE 10 is evaporated off under vacuum The precipitate formed is
spin-fil Pered of f andbwieshedoiilting poiatther. 42 g of the expected product
are obtained and are used in the
HPLC: High performance liquid chromatography
The proton magnetic resonance ('H NMR)
spectra are recorded at 200 MHz in DMSO-ds, using the
peak for DMSO-ds as reference. The chemical shifts § are
10 expressed in parts per million (ppm). The signals
observed are expressed as follows: s: singlet;
bs: broad singlet; d: doublet; dd: doubled doublet;
t: triplate; q: quartet; m: unresolved peak;
mt: multiplet.
15 The mass spectra indicate the value MH'.
PREPARATIONS
Preparation of the compounds of formula (IV)
Preparation 1.1
3,5-Dichloro-3- (2-methoxyphenyl)-1,3-dihydro-
20 2H-indol-2-one
(IV): Rt = C1; R; = H; Ry = OCH3; Ry = H;
Hal = C1
A) 5-Chloro-3-hydroxy-3-(2-methoxyphenyl) -
1,3-dihydro-2H-indol-2-one
25 This compound is prepared according to the

procedure disclosed in WO 95/18105. A solution of

2-methoxyphenylmagnesium bromide is prepared from 16 g



next step without further purification. B) 3, _

5- Di chl or o- 3- (2- et hoxyphenyl ) -1, 3- 15 di hydro-2Hi ndol - 2-one Thi s conmpound
i's prepared according to the procedure disclosed in WD 95/18105. A mi xture
of 12.71 g of the compound obtained in the preceding step in 105 m of DCM
is cooled to OC and 5.3 ml of 20 pyridine are added, followed by 4.9 nml of
thionyl chloride. After stirring for 89 mnutes, water is added to the
reaction m xture and the DCMis evaporated off under vacuum The
precipitate formed is spin-filtered off, washed three tinmes with water and
then three ¢f mesg@és inuh hin s»s embesfasdhdei add EBofbagsefiuthencwgect ed
product are obtained and are used without further purification. 53
Preparati onl24 g Sf Bt oipperbe ehimebh8xyBenhkneophenyb) ml of ether.

1, 3-di hydro-2Hindol-2-0ne (1V) : RL=0; RR=H R3=0; R4 =H 5 Hal =
Br 10 Thi s Eohpotmbuttopriparddedcdovodvnget ountler pnoeedones di scl osed in
WO 95/ 18105 in steps A), B) and C) of Preparation 2. Preparation 1.3

3- Chl or 0- 5-HEAPSPLECE 2- FRt hoRypEerg| P 30 g-dfhjdeblekoradolingodge (V)

RL= O B S HGnd&BT 8801 & Tl coolea beforehand in a bath
of ice, and the mixture is then left stirring while
allowing the temperature to return to RT. After
stirring for one hour at RT, the reaction mixture is
poured slowly into saturated NH;Cl solution and the THF

10 is evaporated off under vacuum. The precipitate formed
is spin-filtered off and washed with iso-ether. 42 g of
the expected product are obtained and are used in the
next step without further purification.

B) 3,5-Dichloro-3-(2-methoxyphenyl)-1,3-
15 dihydro-2H-indol-2-one
This compound is prepared according to the
procedure disclosed in WO 95/18105. A mixture of
12.71 g of the compound obtained in the preceding step
in 105 ml of DCM is cooled to 0°C and 5.3 ml of

20 pyridine are added, followed by 4.9 ml of thionyl
chloride. After stirring for 30 minutes, water is added
to the reaction mixture and the DCM is evaporated off
under vacuum. The precipitate formed is spin-filtered
off, washed three times with water and then three times

25 with iso-ether and dried. 13.66 g of the expected
product are obtained and are used without further

purification.




Ha
1
’
.

| = d A 5-Mthyl-3-hydroxy-3-(2-nmethoxyphenyl)- 15

, 3-di hydr o- 2Hi ndol - 2-one A sol ution of 2-nethoxyphenyl magnesi um brom de
s prepared from®6.8 g of nmagnesiumin 15 m of THF and froma sol ution of
52.5 g of 1-brono- 2-nmethoxybenzene in 75 m of THF. This solution is 20
added dropw se at RT, under an argon atnosphere, to a mxture of 8.9 g of
S-nmethyl -1 Hindole-2,3-dione in 80 m saf THF and is then refluxed for 3
hours. After <cooling to RT, saturated NH4Cl solution is added to the
reaction mxture, the resulting mxture is extracted 25 three tines with

Et OAc and the conbi ned UGG Jhases are washed twice with water and with
saturated NaCl solution, dried over Na2SO4 and the solvent is partially 54

5 concentrated. The pre@dgiratse dHrgwd 3-s(sRiHtdtddeesm ) of f to give 9 g of
t he expected product. B) 3-Chloro-5-nethyl-3-(2-nmet hoXyphenyl)- 1,

3- di hydr o- 2H, Brddhy@rare FA imddluze ogfe 2 g of the conpound obtained in the
preceding step in 15 mM of DCMis cooled to OC and 0.82 m of pyridine is
added, followed by 0. AGWi: & =tblengt <hliprRdes At e, stwr;ring for 20

m nutes, water is added to the reaction nediumand the DCMis 10 evaporat ed
of f undeP vHadum BThe aqueous phase is extracted with EtOAc and the

organi ¢ phase is washed with water, with saturated NaC solution and dried
over This compound is prepared according to the

procedures disclosed in WO 95/18105 in steps A), B) and
C) of Preparation 2.
Preparation 1.3
10 3-Chloro~5-methyl-3- (2-methoxyphenyl) -
1,3-dihydro-2H-indol-2-one
(IV): Ry = CH3; Ry = H; Ry = OCH;; Ry = H;
Hal = C1
A) 5-Methyl-3-hydroxy-3- (2-methoxyphenyl) -
15 1,3-dihydro-2H-indol-2-one
A solution of 2-methoxyphenylmagnesium
bromide is prepared from 6.8 g of magnesium in 15 ml of
THF and from a solution of 52.5 g of 1l-bromo-
2-methoxybenzene in 75 ml of THF. This solution is
20 added dropwise at RT, under an argon atmosphere, to a
mixture of 8.9 g of 5-methyl-1H-indole-2,3-dione in
80 ml of THF and is then refluxed for 3 hours. After
cooling to RT, saturated NH,Cl solution is added to the
reaction mixture, the resulting mixture is extracted
25 three times with EtOAc and the combined organic phases
are washed twice with water and with saturated NaCl

solution, dried over Na,S0; and the solvent is partially




Na2SO4, and the solvent is evaporated off under vacuum 1.5 g of the
expect ed product are obtained after 15 crystallization froma DCM i so-ether
mi xt ure. Preparation 1.4 3-Chl oro- 3-(2-net hoxyphenyl)
5-trifluoromethoxy-1, 3-dihydro-2Hindol-2-one (I1V) : RL = OCF3; R2 = H R3
=/ OCH3 ; R4 = H 20 Hal = A A) 3-Hydroxy-3-(2-nethoxyphenyl) -
5-trifluoronethoxy-1, 3-di hydro- 2H i ndol-2-one A sol ution of . .

2- met hoxyphenyl magnesi um bromde is prepared from1l.9 g of nmagnesiumin 4
m of 25 ether and froma solution of 14.54 g of 1-brono 2-net hoxybenzene

in 21 m of &P Hisys i éfb-éﬁ%@*&&@ﬁ&&ﬁfs,sg§9§Eier%é8°”
ofﬂ]jgb g ot

at nosphere, to a mxture

5-trifl uor oy dikd @%%@,&gi%é% 26-§d,0f  THF, cool ed bef orehand

in an ice bath, an then heated at the refl'ux point of the ether for 1

hour 30 m nutes and alg)O\@a@Hl%ﬁch_Iﬁ&}@'l_jrh@zrlﬁ@g%ﬂ?% %,tq%i;;ure i s poured
C,

slowy into saturated NHA4Cl solution and extracted w the organic

phase is washed diliyidr GBHIACED ST riedn, With water and with saturated
NaCl solution and dried over Na2SO4, and the solvent is evaporated off

under vaduum 2.8 g ofA miixtexpecifed kP qf othetc@nigowhd abvesdin&l in
3- Chl or o- 3- ( 2- net hoxyphenyl )- 5-trifl uoronet hoxy-I|, 3-di hydr o- 2H i ndol - 2- one
A mixture ofth2 gpreicadimac eierurid: dift ailnexf iDCM is cooled to 0°C and
0.82 ml of pyridine is added, followed by 0.76 ml of
thionyl chloride. After stirring for 20 minutes, water
is added to the reaction medium and the DCM is
10 evaporated off under vacuum. The aqueous phase is
extracted with EtOAc and the organic phase is washed
with water, with saturated NaCl solution and dried over
Na,S04, and the solvent is evaporated off under vacuum.
1.5 g of the expected product are obtained after
15 crystallization from a DCM/iso-ether mixture.
Preparation 1.4
3-Chloro-3- (2-methoxyphenyl) ~
5-trifluoromethoxy-1,3-dihydro-2H-indol-2-one
(IV): Ry = OCF3; Ry = H; R; = OCH3; Ry = H;
20 Hal = C1
A) 3-Hydroxy-3-(2-methoxyphenyl) -
5-trifluoromethoxy-1,3-dihydro-2H-indol-2-one
A solution of 2-methoxyphenylmagnesium
bromide is prepared from 1.9 g of magnesium in 4 ml of
25 ether and from a solution of 14.54 g of 1l-bromo-

2-methoxybenzene in 21 ml of ether. This solution is

added dropwise, under an argon atmosphere, to a mixture



the preceding step in 20 M of DCMis cooled to OC, 15 0.7 g of pyridine

i s added, followed by 1.05 g of thionyl chloride and the mixture is
stirred for 15 mnutes. The reaction mxture is concentrated to a volune
of 10 M and this solution is used in this form in Preparations 3.9 and
3.10. 20 1, 3-di hydro-2Hindol-2-one (1V) : Rl = d; R2 = 6-CH3; R3 = OCH3;
R4 = H Preparation 1.5 3,5-Di chloro-342-nethoxyphenyl)-6-nethyl Hal = d
25 A) Ethyl 2-(2-methoxyphenyl)-2-oxoacetate A solution of 27 g of 1-brono
2- met hoxybenzene in 270 m of ether is cooled to -70C, 56 under an argon

at nosphere, 30 gy of¢ %%ﬁﬂwéﬁé%@ﬁﬁlﬁ:%ﬁi%&é Q%yﬂ&p pept ane are

added dropwi se and the mxture 1s stirre mnutes. 78 m of

di et hyl oxabat eardr adged daicH oSk dilindri 34 Wik §Se St ! T&gly whi | e

allowing the tenperature to return to RT. After stirring for hour at RT,

saturat ed Nid#ch Heeltdd ot itheaddsd 0 ddigt eRetdinn dipd Ml or the phases are
separated by settling, the aqueous phase is extracted with ether, the

conbi ned or ganimd muhase amt & lldweshed sddh vater, M hrsattrst ed Nadl
solution and dried over Na2SO4, and the solvents are evaporated off under
vacuum FPhemextes® disetdoureakallaiwd v Stenmegdidytred NH,C1l solution
and extracted with EtOAc, the organic phase is washed
with 5% K,CO; solution, with water and with saturated
NaCl solution and dried over Na;S0;, and the solvent is
evaporated off under vacuum. 2.8 g of the expected
10 product are obtained.
B) 3-Chloro-3-(2-methoxyphenyl) -
5-trifluoromethoxy-1, 3-dihydro-2H-indol-2-one
A mixture of 2 g of the compound obtained in
the preceding step in 20 ml of DCM is cooled to 0°C,
15 0.7 g of pyridine is added, followed by 1.05 g of
thionyl chloride and the mixture is stirred for
15 minutes. The reaction mixture is concentrated to a
volume of 10 ml and this solution is used in this form
in Preparations 3.9 and 3.10.
20 Preparation 1.5
3,5-Dichloro-3- (2-methoxyphenyl) -6-methyl-
1,3-dihydro-2H-indol-2-one
(IV): Ry = Cl; Ry = 6-CH3; R3 = OCH3; Ry = H;
Hal = Cl
25 A) Ethyl 2-(2-methoxyphenyl)-2-oxoacetate
A solution of 27 g of l-bromo-

2-methoxybenzene in 270 ml of ether is cooled to -70°C,




distillation under vacuum (b.p. = 87C at 2000 Pa). The resulting product

i s chromat ographed on silica gel 15 eluting with a DCM hexane m xture
('50/50; v/v) and then wth DCM The product obtained is purified by
distillation under vacuum 13 g of the expected product are obtained; b.p.
= 110C at 3 Pa. B) 5-Chl oro-3-hydroxy-3-(2-nmet hoxyphenyl)- 20

* 6-methyl -1, 3-di hydro-2Hi ndol - 2-one a) glgert-Butyl 4-chloro-3-nethyl phenyl
carbamate A mixture of 10 g of 4-chloro-3-nmethylaniline and 15.26 g of
di-tert-butyl dicarbonate in 50 ml of 25 dioxane is stirred for 24 hours at

RT. The reaghised a8 AR a2 nftUpRIN atRfl n’ﬁin%ef’ aVSLC.Lngﬁ %gﬁé_#g%e#édue i's

chromat ographed on silica gel, €luting wth a gradi ent xane

mxture of HremctaaA%%iu Wh Herkt@S3Qre Ydled Drorhite i eRect ed

product are obtained and are used w thout further purification. b) A

sol ution of mSxguek tier thlwt Wrid+ed dor- 45 IrifRided penwicadamate in 45 m
of ether is cooled to -70C, under an argon atnosphere, 30 M of a 1.5 M

sol uti on of diethylubyhlliatk ane added angiarly addedhad npwiaey ithe m xture
is stirred for 1 hour while allowing the tenperature to rise to -10C, and
is 10 stbrrediroedlwhale 43 lowingeshat telp@rabhere eactrierurmibd RE. i S
cooled to -70C, a solution of 5 g of the conpound obtained in step Ain 25
m of THE i Af&ededtidropai oraddhome witxRIr e sadugtEitaded G 1 hour while

solution is added to the reaction mixture, the phases
are separated by settling, the aqueous phase is
extracted with ether, the combined organic phases are
10 washed with water, with saturated NaCl solution and
dried over Na,SO4;, and the solvents are evaporated off
under vacuum. The excess diethyl oxalate is removed by
distillation under vacuum (b.p. = 87°C at 2000 Pa). The
resulting product is chromatographed on silica gel
15 eluting with a DCM/hexane mixture (50/50; v/v) and then
with DCM. The product obtained is purified by
distillation under vacuum. 13 g of the expected product
are obtained; b.p. = 110°C at 3 Pa.
B) 5-Chloro-3-hydroxy-3-(2-methoxyphenyl) -
20 6-methyl-1,3-dihydro-2H-indol-2-one
a) tert-Butyl 4-chloro-3-methylphenyl-
carbamate
A mixture of 10 g of 4-chloro-3-methylaniline
and 15.26 g of di-tert-butyl dicarbonate in 50 ml of
25 dioxane is stirred for 24 hours at RT. The reaction
mixture is concentrated under vacuum and the residue is

chromatographed on silica gel, eluting with a gradient



allowing the tenperature to rise to -30C, and is then 15 stirred overnight
Wmle allowing the tenperature to return to RT. Saturated Na4C solution
s added to the reaction mixture, the THE is evaporated off, the _
resul ting aqueous phase is extracted three times with EtOAc, the organic
phase is washed with water, with 20 saturated NaC solution and dried over
Na2SO4, the solvent is partially evapgtated off and the crystalline
product is spin-filtered off. 2.6 g of the expected product are obtai ned;
mp. = 254-256C. C) 3,5-Dichloro-3-(2-nmethoxyphenyl)-6-nethyl- 25

1,3- dlhydrOaﬁkbcmﬂﬁéxan@nﬁlﬁtﬁkétafefeéml(gé/goofvVQZ ¢@Rawndoobtai ned in
step Bin 20 mM of DCMis cooled to OC, 0.51 pyridine is added,

followed by Ovp7 Bl6oy dhi thyl expbteeddproandt akkebpbabhaednankhe
tenperature to return to RT, the mxture is stirred for 1 hour. Water and

DCM are aduesl toedheitkacti furthatuperapdcaaibar separation 5 of the
phases by settling, the organic phase is washed four tinmes with water,
dri ed over Na2SO4 andb) chnsehttadrdofindeg wécuem:tbuaytobunklefo20 nl, and
this solution is used in this formin Preparations 3.11 and 3.12 or 3 31.
10 Pr epat atdgrethslprizenyil eavbang pe chh o ophengf) esherdisethyled to
1.3 dlhydro 2F+épq8Ad§r02§ aéégg atggsgkgigi E% ;lGOEHg le ; o R4=H
solution of tert-butyllithium in pentane are added
dropwise, the mixture is stirred for 1 hour while
allowing the temperature to rise to -10°C, and is
10 stirred for 1 hour 45 minutes at -10°C. The reaction
mixture is cooled to -70°C, a solution of 5 g of the
compound obtained in step A in 25 ml of THF is added
dropwise and the mixture is stirred for 1 hour while
allowing the temperature to rise to -30°C, and is then
15 stirred overnight while allowing the temperature to
return to RT. Saturated Na;Cl solution is added to the
reaction mixture, the THF is evaporated off, the
resulting aqueous phase is extracted three times with
EtOAc, the organic phase is washed with water, with
20 saturated NaCl solution and dried over Na,SOs, the
solvent is partially evaporated off and the crystalline
product is spin-filtered off. 2.6 g of the expected
product are obtained; m.p. = 254-256°C.
C) 3,5-Dichloro-3-(2-methoxyphenyl)-6-methyl-
25 1,3-dihydro-2H-indol-2-one
A mixture of 1.25 g of the compound obtained

in step B in 20 ml of DCM is cooled to 0°C, 0.51 ml of



Hal = A 15 A) N-(3, 4-D net hyl phenyl ) - D, L- 2- chl oromandel - am de A m xture
of 50 g of 3,4-dinethylaniline and 76.5 g of D, L-2-chloronmandelic acid in
250 m of 1,2-dichlorobenzene is heated at 227C for 7 hours, 20 while
renoving the water formed with the aid of Dean- Stark apparatus. The
reaction mxture is concentrated under vacuumto half its volume and is

l eft to crystallize at RT. The crystalls ne product fornmed is
spin-filtered and washed with iso-ether. 89.42 g of the 25 expected product
are obtained, a sanple of which is recrystallized froma DCM i so-ether

mXture; M Byriidg2:1736a059 Bhid ekl R I )i G it hy! -
13- di hydr oP et i5%00s oo plgsnEd) PPRIEI e Y -10C, 12

m of fumi nghsukphYri enasi drE63%maeM @ tte T ARAES (U QPW S & VB, 30

m nutes and the mxture is stirred while allowng the tenperature to rise

to +10C. The RTXtuhe mixeaekedsagaiiftricd For 231 u¥ .Ofwatdle LRMRuNd
obtained in the preceding stage are added portionw se over 10 m nutes and

the resul ti agemdtiadetdOthe searrednwhiikeuald awd)g diftert emeraiturdh to rise,
the tenperature stabilizing at 29C. After stirring for 2 hours at RT, the
react i on5ni kEutkei shpeasedyorettildag, antiet begphnde phHaatee ifsomBhd®
spin-filtered off. The precipitate is dissolved in 1000 m of DCM and 200
m four times with water, dried over Na,S0, and
concentrated under vacuum to a volume of 20 ml, and
this solution is used in this form in Preparations 3.11
and 3.12 or 3.31.
10 Preparation 1.6
3-Chloro-3-(2-chlorophenyl) -5, 6-dimethyl-
1,3-dihydro-2H-indol~2-one
(IV): Ry = CH3; Ry = 6-CH3; Ry = Cl; Ry = H;
Hal = C1
15 A) N-(3,4-Dimethylphenyl)-D,L-2-chloromandel-
amide
A mixture of 50 g of 3,4-dimethylaniline and
76.5 g of D,L-2-chloromandelic acid in 250 ml of
1,2-dichlorobenzene is heated at 227°C for 7 hours,
20 while removing the water formed with the aid of Dean-
Stark apparatus. The reaction mixture is concentrated
under vacuum to half its volume and is left to
crystallize at RT. The crystalline product formed is
spin-filtered and washed with iso-ether. 89.42 g of the
25 expected product are obtained, a sample of which is

recrystallized from a DCM/iso-ether mixture; m.p. =

172-173°cC.



15 of THF,

the pHis brought to 2 by adding solid K2CO3, this m xture is

filtered and the filtrate is concentrated under vacuum The residue is
chr omat ogr aphed on silica gel, eluting with a gradient of DCM Et OAc/ THF
mi xture of from (90/10/5; v/v/iv) to 20 (80/20/5; v/vliv). 7.72 g of the
expected product are obtained; mp. = 231C. C _

3- (2- Chl or ophenyl ) - 3- hydr oxy- 5, 6-di met Byl - 1, 3-di hydroi ndol - 2-one 0.65 g of
60% sodi um hydride in oil is added 25 at RT, under an argon atnosphere, to

a solution of 4 g

of the conmpound obtained in the preceding step in 70 n

o the reaction

of THF. After the evobytbQQZQEh@%%OEﬂapﬁﬁﬁz%q’JbﬂﬁéyqﬁﬁlCﬁ di et hy

di sul phi de are added and a stream o . .
m xture forj43bguhgaabiRio1-3henkeaction mixture is poured into water, the

THE i s

under

b

concentrated under vacuum the aqueous phase is 5 extracted with

Et OAc, the organic phase i3 wasbed wuliphuwadiehciW Wiesalgy@edNad
solution and dried over Na2SO4, the solvent is partially concentrated

vacuutoaad Lhemtr ps$t duhing puoghat-itoarEd i (%5¥idleun)l taafeed of f. 3.

3

g of the expected product are 10 obtained; mp. = 251-253C. D)

3- Chl or 05 3-4@defil dropheryl pvBr63di mhhykes and- diheydricetdd Adol - 2- one A

suspension of 1 g of the conpound obtained in the preceding step in 7 n
of DCM i s cobirdedowhbCle a3lowdngl the pgmpdiracure dddedsef ad owed by 0. 37

m of

10

15

20

25

+10°C. The mixture is cooled again to 0°C, 23.8 g of
the compound obtained in the preceding stage are added
portionwise over 10 minutes and the resulting mixture
is stirred while allowing the temperature to rise, the
temperature stabilizing at 29°C. After stirring for
2 hours at RT, the reaction mixture is poured onto ice
and the precipitate formed is spin-filtered off. The
precipitate is dissolved in 1000 ml of DCM and 200 ml
of THF, the pH is brought to 2 by adding solid K,COs,
this mixture is filtered and the filtrate is
concentrated under vacuum. The residue is
chromatographed on silica gel, eluting with a gradient
of DCM/EtOAc/THF mixture of from (90/10/5; v/v/v) to
(80/20/5; v/v/v). 7.72 g of the expected product are
obtained; m.p. = 231°cC.

C) 3-(2-Chlorophenyl)-3-hydroxy-5, 6-dimethyl-
1,3-dihydroindol-2-one

0.65 g of 60% sodium hydride in oil is added
at RT, under an argon atmosphere, to a solution of 4 g
of the compound obtained in the preceding step in 70 ml

of THF. After the evolution of gas has ceased, 1.7 ml



thionyl chloride, and the mxture is stirred for 30 mnutes. The reaction

m xture is diluted by adding 30 ml of DCM the organic phase is washed

with 20 M of water and dried over Na2SO4, and the solvent is 20 partially

eoncentrated under vacuum at a tenperature below 40C. This solution is

used in this formin Preparations 3.13 and 3.14. Preparation 1.7

3,5-Di chl oro-3-(2, 3-di net hoxyphenyl ) - 1, 3-di hydr o- 2H i ndol - 2-one (1V)
=C; RR=H R3=0CH3; R4 =3 - ; Hal = d 61 A Ethyl

2- (2, 3-di net hoxyphenyl ) - 2- oxoacetate A m xture of 27.6 g of

L, 2- di methoyybanzengyl Nal681phiat SLACLASLANL LOA0C 220, of 1.6 M

solutlon of n-butyllithiumi exane are a de drop WSe

|5 then sti pusg1 ar i 20ohedes releke cal hawkig el g TRRLALIILG. b return to

RT. The reaction mxture is cooled to -20C, ‘oxal ate are

added qui ckirdeandatbeofli Ki MEQrES 18t bole@aMInke w@ltleQW' R et Fr@mt gperature to
return to RT. After 10 stirring for 30 m nutes at RI, the reaction mxture

is poured tohoesaratatedn8idCrasalunti @he bh@cRNRSPhadke isSeparated by
settling, the aqueous phase is extracted wth ether, the conbined organic
phases abe emthedtedwithwEtbAwvat eheabdganiedphuee mgzaggheanwl&me sol vent s
15 are evaporated of f under vacuum The excess diethyl oxalate is renoved
by distillav@barundethvagtumatbdpNacCl solution and dried over

Na,S04, the solvent is partially concentrated under
vacuum and the crystalline product formed is spin-
filtered off. 3.3 g of the expected product are
10 obtained; m.p. = 251-253°C.
D) 3-Chloro-3-(2-chlorophenyl)-5, 6-dimethyl-
1,3-dihydro-2H-indol-2-one
A suspension of 1 g of the compound obtained
in the preceding step in 7 ml of DCM is cooled to 0°cC,
15 0.4 ml of pyridine is added, followed by 0.37 ml of
thionyl chloride, and the mixture is stirred for
30 minutes. The reaction mixture is diluted by adding
30 ml of DCM, the organic phase is washed with 20 ml of
water and dried over Na;S0,, and the solvent is
20 partially concentrated under vacuum at a temperature
below 40°C. This solution is used in this form in
Preparations 3.13 and 3.14.
Preparation 1.7
3,5-Dichloro-3-(2, 3-dimethoxyphenyl) -
25 1,3-dihydro-2H-indol-2-one
(IV): Ry = Cl; Ry = H; R; = OCHs; Ry = 3-0OCH;;

Hal = C1



90C at 2400 Pa). The resulting crude product is chromatographed on silica
ge[, eluting with a heptane/iso-ether mxture (90/10; v/v). 25 g of the 20
expect ed product are obtained and are used in the next step without
further purification. B) 5-Chloro-3-hydroxy-3-(2, 3-di nmet hoxy-

phenyl) -1, 3-di hydro-2H-i ndol -2-one a) tert-Butyl 4-chlorophenyl carbamate
25 A mxture of 12.7 g of 4-chloroanilgne and 22 g of di-tert-butyl

di carbonate in 60 m of dioxane is stirred at RT for 24 hours. The
reaction mxture is 62 concentrated under vacuum the residue is taken up

in pentane and the pmc;aehpatg_f@cgeaiinétﬁekg};hgh 319 Bhbacard dri ed
22.5 g of the expected product are obtained. A mxture of 11.4 g of
tert-butyl 5 4-chlorophmebytaaebafage. 5ngl8@ i 20hiskhebxybetoehed to -40C,

under an atnosphere of dry nitrogen, 80 nm of a 1.5 Msolution of
tert-butyl linhl@dnimh pEnetheraie cadiled doopwdse,angot he wifxttusem s stirred
at -20C for 3 hours. The reaction mxture is cooled to -40C, a 10 solution
of 14 g of Inkuebepoahdnobbbyhbithhust &p Rekane568rel adfle@iHBropwadded over
one hour_and the mxture is stirred for 4 days at RT. The reaction m xture
is pourad 3%l o-RathiAteHe NHRCthen| ativnednforhd4 ppucepivhale fornmed is
spin-filtered off and dried. 15 10.2 g of the expected product are obtained
and are usEHlPWIRPetRRxECEPRFR WRFROL® FaFurRer tpuRTEi €A sRACtEPN
3,5-Di chloror3}$2 3:dinetroxyghen 1) - .
mixture is cooled -20°C, 136 ml of diethyl oxalate
are added quickly and the mixture is stirred while
allowing the temperature to return to RT. After
10 stirring for 30 minutes at RT, the reaction mixture is
poured into saturated NH,Cl solution, the phases are
separated by settling, the agqueous phase is extracted
with ether, the combined organic phases are washed
twice with water and dried over Na,SO,, and the solvents
15 are evaporated off under vacuum. The excess diethyl
oxalate is removed by distillation under vacuum (b.p. =
90°C at 2400 Pa). The resulting crude product is
chromatographed on silica gel, eluting with a
heptane/iso-ether mixture (90/10; v/v). 25 g of the
20 expected product are obtained and are used in the next
step without further purification.
B) 5-Chloro-3-hydroxy-3-(2,3-dimethoxy-
phenyl) -1, 3-dihydro-2H-indol-2-one
a) tert-Butyl 4-chlorophenylcarbamate
25 A mixture of 12.7 g of 4-chloroaniline and

22 g of di-tert-butyl dicarbonate in 60 ml of dioxane

is stirred at RT for 24 hours. The reaction mixture is




1, 3-dihydro-2Hindol-2-one 0.8 m of pyridine and then 1.2 m of thionyl
20 chloride are added, at RT, to a mxture of 2 g of the conpound obtained
'n step Bin 50 nl of DCM and the mxture is stirred until dissolution is
eonpl ete. The reaction mxture is washed with 1N HC1 solution and then
twice with water and dried over Na2SO4, and the 25 solvent is evaporated
of f under vacuum The residue is chr ogat ographed on silica gel, eluting
With a DCMEtOAc mixture (95/5; v/v). 1.2 g of the expected product are 63
5 obtained and are used wi thout further purification. Preparation 1.8 3,

5-Di chl oro- aoﬁaeﬁEEBQéﬂphﬁ@éE)va@uhH'“HHEwyggﬂBﬂe %s taken
3 di hydro-2H-indol -2-one (1V) : RL ad; R = 6- (If% R4 = H Hal

Cl A) 5-Chkatansd- hydr akyg- @réaiﬁﬁtbﬁkyﬁth@d is spln flltered off
6 trifluoromethyl-1,3-di hydro-2Hindol -2-one a) tert-Butyl
4-chl or o- 3- &ndf ﬂumedrreﬂlyl‘s glofphiey lespdeamt &rBiiue t© @FROWHEd gl epar ed
according to the procedure described in step B a) of Preparation 1.5,
from4-chloro-3-trifl bor dnmatikybaei bifnd ladd gdioft erdrt-muityll di car bonate in
di oxane. The expected product is 15 obtained in the formof an oil which
sol i di fi@s; 4nfplorgpeny]carbasmatieoanofl 00 gqlofoft ethayutid obadddrm
-40°C, under an atmosphere of dry nitrogen, 80 ml of a
1.5 M solution of tert-butyllithium in pentane are
added dropwise and the mixture is stirred at -20°C for
3 hours. The reaction mixture is cooled to -40°C, a
10 solution of 14 g of the compound obtained in step A in
50 ml of THF is added over one hour and the mixture is
stirred for 4 days at RT. The reaction mixture is
poured into saturated NH4Cl solution and the
precipitate formed is spin-filtered off and dried.
15 10.2 g of the expected product are obtained and are
used in the next step without further purification.
C) 3,5-Dichloro-3-(2,3-dimethoxyphenyl) -
1,3-dihydro-2H-indol-2-one
0.8 ml of pyridine and then 1.2 ml of thionyl
20 chloride are added, at RT, to a mixture of 2 g of the
compound obtained in step B in 50 ml of DCM, and the
mixture is stirred until dissolution is complete. The
reaction mixture is washed with 1IN HCl solution and
then twice with water and dried over Na,S0O,;, and the
25 solvent is evaporated off under vacuum. The residue is

chromatographed on silica gel, eluting with a DCM/EtOAc

mixture (95/5; v/v). 1.2 g of the expected product are



3-trifluoromet hyl phenyl carbamate in 30 m of ether is cooled to -70C,

under an argon at nosphere, 22 ml of a 20 1.5 M solution of
tert-butyllithiumin pentane are added dropwi se and the m xture is stirred
f.or 1 hour while allowing the tenperature to rise to -10C and is stirred
for 2 hours 30 mnutes at -10C. The reaction mxture is cooled to -70C, a
solution of 3.05 g of the 25 conpound tained in step A of Preparation 1.5
i'n 15 M of THE is added dropwi se and The mxture is stirred for 1 hour
while allowing the tenperature to rise to -30C 64 and then for 16 hours

while al | owpagal Aed! SRRCLAILE L kel A0 Jfk, SUALEL NHCL sol ution
is added to the reaction m xture, the ‘ether and are evaporated off,

the resulting aqueous pplaasgaird ceXhr@cted with EtOAc, 5 the organic phase is
washed with water, with Saturated NaC solution and dried over Na2SO4, and

the solvent is evaposageQi@hﬁog@d@L(Qa%@@mbggahg jiydue is
chromat ographed on silica gel, eluting with an then with a DCM Et OAc

m xture (90610ri¥ivprohetByd-af, 31Aithharexpectiedidir-gdusiie are obtai ned after
crystallization froman iso-ether/hexane m xture; mp. = 230-231C. B)

3, 5-Di chbor o- 3- ( 2- net Ha¥yph@ay+ )l b-Ry i laraamreryk- OCHa; Ry = H;

3-di hydr o- 2H i ndol - 2-one A suspension of 1.3 g of the conpound 15 obt ai ned
in step A iBa8 AiCéf DCMis cooled to OC, 0.43 nl of pyridine and then 0.4
m of thionyl chloride are added and the m xture is stirred for 15

m nutes. The reactioft) nPxEhierps3nhyirdxyhBed 2r-megdonyifhenatler-,

6-trifluoromethyl-1, 3-dihydro-2H-indol-2-one
a) tert-Butyl 4-chloro-3-trifluoromethyl-
10 phenylcarbamate

This compound is prepared according to the
procedure described in step B a) of Preparation 1.5,
from 4-chloro-3-trifluoromethylaniline and di-tert-
butyl dicarbonate in dioxane. The expected product is

15 obtained in the form of an oil which solidifies; m.p. =
90°cC.

b) A solution of 4 g of tert-butyl 4-chloro-
3-trifluoromethylphenylcarbamate in 30 ml of ether is
cooled to -70°C, under an argon atmosphere, 22 ml of a

20 1.5 M solution of tert-butyllithium in pentane are
added dropwise and the mixture is stirred for 1 hour
while allowing the temperature to rise to -10°C and is
stirred for 2 hours 30 minutes at -10°C. The reaction
mixture is cooled to -70°C, a solution of 3.05 g of the

25 compound obtained in step A of Preparation 1.5 in 15 ml
of THF is added dropwise and the mixture is stirred for

1 hour while allowing the temperature to rise to -30°C



the organic phase is dried over Na2SO4 and the solvent 20 is partially
evaporated of f under vacuumdown to a volune of 10 ml. This solution is
Used in this formin Preparations 3.17 and 3.18. Preparation 1.9

3, 5-Di chl oro- 3- (2-chl or ophenyl ) - 6- net hoxy- 25 1, 3-di hydr o-2H-i ndol - 2- one
(IV) : RL=d; R =6-0CH3; R3=0; R4 =H Hal =d 65 A) _

4- Chl or 0- 3- net hoxyani | i ne A mi xture of g of 2-chloro-5-nitroanisole and
Raney(r) nickel in 150 m of MeOH and 200 mMl of THE is hydrogenated in Par
apparatus for 4 hours, at 35C 5 and at a pressure of 1.3 bar. The catal yst

is filteredanef ferm G e Howdnd Jihe d iéf%ﬁﬁ%}ﬁegn@d&mé%%&”%r

vacuum 28 g of the expected product are obtal are used Wt hout

further puriddiga @ 5B, N4 q@fﬁc][ie;sﬁ%x%%nws) hlaéile'd 1Y the

2-chl oromandel am de A mi xture of 28 g o e conmpound obtained Tn the

precedi ng stepcaidn3hikdugedf thd -AHd¥ ariangeld e Apighidtd@8 ¢, of

1, 2-di chl orobenzene is heated at 230C for 4 hours, while renoving the water
formed withthi5 riese laiitgoh geatsSiaids @ pparatisac thie weactioad) xture 20 is
partially concentrated under vacuumand left to crystallize. The

cryst al | Bne tpeodugenfior phe sies ispiwasHdd tverdd wafferandviigs hedtuwd ted so- et her .

40 g of the
NaCl solution and dried over Na,;S0s, and the solvent is
evaporated off under vacuum. The residue is
chromatographed on silica gel, eluting with DCM and
then with a DCM/EtOAc mixture (90/10; v/v). 1.48 g of
10 the expected product are obtained after crystallization
from an iso-ether/hexane mixture; m.p. = 230-231°C.
B) 3,5-Dichloro-3-(2-methoxyphenyl) -
6~-trifluoromethyl-1, 3-dihydro-2H-indol-2-one
A suspension of 1.3 g of the compound
15 obtained in step A in 8 ml of DCM is cooled to 0°C,
0.43 ml of pyridine and then 0.4 ml of thionyl chloride
are added and the mixture is stirred for 15 minutes.
The reaction mixture is washed three times with water,
the organic phase is dried over Na;S0O; and the solvent
20 1is partially evaporated off under vacuum down to a
volume of 10 ml. This solution is used in this form in
Preparations 3.17 and 3.18.
Preparation 1.9
3,5~-Dichloro-3-(2-chlorophenyl) -6-methoxy-
25 1,3-dihydro-2H-indol-2-one
(IV): Ry = Cl; Ry = 6-0CH3; R; = Cl; Ry = H;

Hal = C1



expect ed product are obtained. C) 5-Chloro-3-(2-chlorophenyl)-6-nmethoxy- 1,
3-di hydr o- 2H i ndol -2-one 40 g of the conpound obtained in the preceding
Step are added rapidly to 550 g of pol yphosphoric acid, the mxture is
then heated at 60C 25 for 8 hours and is left stirring overnight while
allowing the tenperature to return to RT. lIce-water is added to the
reaction m xture and the precipitate 6gsforned is spin-filtered off and
washed with water. The precipitate is taken up in EtOAc and, after
slurrying, the white product obtained is spin-filtered off and washed

with iso-ether. 17.2 @)ofs_icha 96R8CLREHREQIUGE i5are obtained; mp. =
243-247C. D) 5-Chl oro-3-(2-chl orophenyl)-3-hydroxy-

6- et hoxy- 1, 3- di hydr oa2htiiitaiele 2F0NG ¢2.0F6 29 B A5 Qi Hydidde in oil
are added at RT, under an argon atnosphere, to a solution of 10 17.2 g of

t he conpoundndbRaneg® nickled pnedsdi g Sifepreotn a2l 200 &f1 B TAfter the
evol ution of gas has ceased, 6.85 g of dinethyl disul phide are added, air
i s bubbl edienhydrhgeneseti on Paxt appazadulsh€or Xt Wiokidss a4 i3goed at RT for
72 hours. Water is added to the 15 reaction m xture, the THF i s evaporated
of f undeP @Bdudh at Reessmaieniciglagubers fhaseaitslextr dct ed Mwdded Et OAc,

t he organi c phase is washed wth water, with saturated NaC solution and
dried over REQSQ%,C&ﬁat?@ean§oFh@nﬁiﬂ§IQVQpéﬁap@@C@htan$§'um@@uunl The

pr oduct vacuum. 28 g of the expected product are obtained, and
are used without further purification.
B) N-(4-Chloro-3-methoxyphenyl)-D, L-
10 2-chloromandelamide
A mixture of 28 g of the compound obtained in
the preceding step and 33.13 g of D,L-2-chloromandelic
acid in 128 ml of 1,2-dichlorobenzene is heated at
230°C for 4 hours, while removing the water formed with
15 the aid of Dean-Stark apparatus. The reaction mixture
is partially concentrated under vacuum and left to
crystallize. The crystalline product formed is spin-
filtered off and washed with iso-ether. 40 g of the
expected product are obtained.
20 C) 5-Chloro-3-(2-chlorophenyl) -6-methoxy-
1,3-dihydro-2H-indol-2-one
40 g of the compound obtained in the
preceding step are added rapidly to 550 g of
polyphosphoric acid, the mixture is then heated at 60°C
25 for 8 hours and is left stirring overnight while
allowing the temperature to return to RT. Ice-water is

added to the reaction mixture and the precipitate



20 obtained is dissolved in DCM the solvent is partially concentrated,
the product is allowed to crystallize and the crystalline product forned
i's spin-filtered off. 6 g of the expected product are obtained; mp. = 237-
240C. 25 E) 3,5-Dichloro-3-(2-chl orophenyl)-6-met hoxy-

1, 3-di hydro- 2Hi ndol - 2-one A suspension of 1.5 g of the conmpound 67

obtai ned in the preceding step in 20 mggf DCMis cooled in an ice bath,
0.375 m of pyridine and then 0.33 nl of thionyl chloride are added and
the m xture is stirred for 30 mnutes. At the end of the reaction, 5 a

suspensi on @orikel @xpegtied MNeduEy Wi € haSadHaE Ptttk dn, thg DCM i s
obtai ned and this suspension is used directly in Preparations 3.19 and

3.20. Preparecion thtE0 i3, GaRicehhgy dr3- E(tz}mtd}m(WHW)sﬁl%%é 10
1, 3- dlhydro 2Hindol -2-one (IV) : RL = CH3; R2 = 6-

Hal d A)tBeCWhgme-ﬁrmduhylobuaﬂdthﬂn(Bpih%fnmﬂeﬁkd)dﬁflaﬁuﬂ-2 one and
4- chloro 5-nmet hyl 15 3-net hyl thio-1, 3-di hydro-2Hi ndol -2-one 8.5 m of
chlorine arwaghedowitd iisptet3ee .ml7 .¢f DM ddd etkpertetD @rddaidtowed by
addition, over 20 m nutes and at -70C, of a solution of 24 m of ethyl
nethylthﬁoaééﬁapétﬁﬁneé -8 BORE 3arkd %

D) 5-Chloro-3-(2-chlorophenyl)-3-hydroxy-
6-methoxy-1, 3-dihydro-2H-indol-2-one
2.56 g of 60% sodium hydride in oil are added

at RT, under an argon atmosphere, to a solution of

10 17.2 g of the compound obtained in the preceding step
in 220 ml of THF. After the evolution of gas has
ceased, 6.85 g of dimethyl disulphide are added, air is
bubbled into the reaction mixture and the mixture is
stirred at RT for 72 hours. Water is added to the

15 reaction mixture, the THF is evaporated off under
vacuum, the remaining aqueous phase is extracted with
EtOAc, the organic phase is washed with water, with
saturated NaCl solution and dried over Na,;S0,, and the
solvent is evaporated off under vacuum. The product

20 obtained is dissolved in DCM, the solvent is partially
concentrated, the product is allowed to crystallize and
the crystalline product formed is spin-filtered off.
6 g of the expected product are obtained; m.p. = 237-
240°cC.

25 E) 3,5-Dichloro-3-(2-chlorophenyl) -6-methoxy-
1,3-dihydro-2H-indol-2-one

A suspension of 1.5 g of the compound



20 m xture is stirred for 15 mnutes at -70C. A solution of 52.64 g of
3-chloro-4-nethylaniline in 100 M of DCM is then added, at -70C and over
30 mnutes, and is stirred for 1 hour 45 mnutes at -70C. Finally, 41.3 ni
of triethylam ne are added, at -70C, and the 25 mixture is stirred for 1
hour while allowng the tenperature to return to RT. The reaction m xture
s washed twice with 250 ml of water, gthe organic phase is 68 dried over
MySO4 and the sol vent is evaporated of? under vacuum The residue is taken
up in a mxture of 600 m of ether and 130 ml of 2N HCl, and is stirred

for 72 hourgnahiREa AR ikhgobhRlce Rnedutly Sof bldt af1ed S i .; 4 he phases of

the filtrate are allowed to separaté by settling, the organic phase is

washed twi ceowilbl iwahar iaedu@drhed 0ovens MISE4 dihe sRldy@Hed S
evaporated of f under vacuum The residue is chromatographed on silica gel,

el uting witb.BEMnandf£18ht baglwichh oa i REMAEEOAGIEX aHE tHb %t le/) . The
m xture obtained is re-chromatographed on silica gel, eluting wth DCM
and then w fh atDEkkfEt OAc B0Xtinetel5/ Bt the) endlhed thMe i iorar e
separated. - 1.16 g of the less polar isonmer, which is 15
6- chl or 055- aeshgbe8sienhylft hhe- &xBeditkydprodMcitnddli<h haxe, are obtai ned, -
0.72 g of the nore polar isoner, which is
4- chl or o- 5- REEAYPiBaedhint khe- PCY- dishpbiteined mesl thdsomeispensdorai ned. 20
is used directly in Preparations 3.19 and 3.20.
Preparation 1.10
3,6-Dichloro-3- (2-methoxyphenyl) -5-methyl-
10 1,3-dihydro-2H-indol-2-one
(IV): Ry = CH3; Ry = 6-Cl; Ry = OCHs; Ry = H;
Hal = C1
A) 6-Chloro-5-methyl-3-methylthio-
1,3-dihydro-2H-indol-2-one and 4-chloro-5-methyl-
15 3-methylthio-1,3-dihydro-2H-indol-2-one
8.5 ml of chlorine are introduced into 320 ml
of DCM cooled to -70°C, followed by addition, over
20 minutes and at -70°C, of a solution of 24 ml of
ethyl methylthicacetate in 60 ml of DCM, and the
20 mixture is stirred for 15 minutes at -70°C. A solution
of 52.64 g of 3-chloro-4-methylaniline in 100 ml of DCM
is then added, at -70°C and over 30 minutes, and is
stirred for 1 hour 45 minutes at -70°C. Finally,
41.3 ml of triethylamine are added, at -70°C, and the
25 mixture is stirred for 1 hour while allowing the

temperature to return to RT. The reaction mixture is

washed twice with 250 ml of water, the organic phase is



E) 6-Chloro-5-nethyl-1Hindole-2,3-dione A mixture of 1.16 g of

6- chl oro-5-net hyl 3-net hyl t hi o- 1, 3-di hydr o- 2Hi ndol - 2- one obtained in the
precedl ng step and 0.681 g of N-chlorosuccinimde in 100 m of carbon
tetrachloride is refluxed for 1 hour. 25 The reaction mxture is
concentrated under vacuumand the residue is taken up in a mxture of 80
m of THE and 20 ml of water and thenggefluxed for 16 hours. The 69 THE is
évapor at ed of f under vacuum the remaining aqueous phase is extracted with
Et OAc, the organic phase is washed with water, with saturated NaC

sol uti on andirdrdedverenddalSRAa and TSBQV%QlltVeL%t vaipoRMapP Hed of f under
vacuum The residue is chromatographed on silica gel, eluting with DCM and
then with augciedi ertcusin. DEMELG@AG dUetill el i i 85/ Bt wid) o 0. 793 g of
t he expected product is obtained; mp. = 264C. 10 O

6- Chl or o- 3- 0Ydr oy -oF- E2heet Iamc?y;ﬂhi@yﬂl) -o5-2etHYl - |3184 di hyslt D244 i ndol - 2- one
A sol ution of 2-nmethoxyphenyl magnesi um bromide is prepared fromO0.687 g of
magnesi um i #O¥. §2nhougis @th&T .akd fimsnlaksls wrichiaf 5 36 Yrefed- brono 15
2- met hox%benzene in 7.55 mM of ether. This solution is added dropw se,

under an ar@ 'att ﬁlli’é‘rsés o &he Eidteats are) 3l lsfwachet @ cvgroamatt @bt ai ned
in the prec in 14 m of THE cool ed beforehand in an ice bath,
and the m lflﬁentéﬁ” PrEGNMS alg cvé pahed dovieepektt ure to

return to RI. After stirring for_ 1 hour
water and dried %ver MgSOs, and the solvent is

evaporated off under vacuum. The residue is
chromatographed on silica gel, eluting with DCM and
10 then with a DCM/EtOAc mixture (85/15; v/v). The mixture
obtained is re-chromatographed on silica gel, eluting
with DCM and then with a DCM/EtOAc mixture (95/5; v/v).
The two isomers are separated.
- 1.16 g of the less polar isomer, which is
15 6-chloro-5-methyl-3-methylthio-1,3-dihydro-2H-indol-2-~
one, are obtained,

- 0.72 g of the more polar isomer, which is
4-chloro-5-methyl-3-methylthio-1,3-dihydro-2H-indol-
2-one, is obtained.

20 E) 6-Chloro-5-methyl-1H-indole-2,3-dione

A mixture of 1.16 g of 6-chloro-5-methyl-
3-methylthio-1,3-dihydro-2H-indol-2~one obtained in the
preceding step and 0.681 g of N-chlorosuccinimide in
100 ml of carbon tetrachloride is refluxed for 1 hour.

25 The reaction mixture is concentrated under vacuum and
the residue is taken up in a mixture of 80 ml of THF

and 20 ml of water and then refluxed for 16 hours. The



at RT, the reaction mxture is poured slowy into saturated NHCl _
the THE is evaporated off under vacuum the aqueous phase is
with EtOAc, the organic phase is washed with water, with 25
NaCl solution and dried over Na2SO4 and the EtOAc is evaporated
vacuum The residue is chromatographed on silica gel, eluting
with DCM and 70 then with a DCM MeOH miggture (98/2; v/v). 1.6 g of the

sol uti on,
extracted
sat ur at ed
of f under

éxpected product are obtained after crystallization

mp. = 2660C. D) 3, 6-Dichloro-3- (2 met hoxyphenyl) S-methyl- 5
und obtai ned

m xt ure;

1, 3-di hydr or2H i Bdekagoag A %fsfp%'i‘l%‘e‘}nv%

|nthe preceding step in 15 mM of DCMis cooleg:ln anlce ath, |

pyridine andgtbenslpBlsa ief extira@rtlecchiion daone added,

froma THF/ MeOH

5
m of

tdhe mxture 10

is stirred for 2 hours. The reaction mxture is 15 partially concentrated
under vacuuphdeen isowasheldumg tof wat@r)yl wanth tdaitsirstdd ingirli s used in this

formin

Preparations 3.21 and 3.22. Preparation 1.11

3- Brom)-5, 6sdiluhlionoadd( dxrdleidoowetre iphb 30, 1, dnadli ttydr 9o Rdrehdok - 2- one (1V)
R =d; R=6-0; RB3=0; RA=H Hal = Br This conpound is prepared

accor di né t@V@E@r%eér efEdundsrdivechosed The WOsASRESLRS i n st eps A,

10

15

20

25

chromatographed on silica gel, eluting with DCM and
then with a gradient of DCM/EtOAc mixture down to
(85/15; v/v). 0.793 g of the expected product is
obtained; m.p. = 264°C.

C) 6-Chloro-3-hydroxy-3-(2-methoxyphenyl) -
5-methyl-1, 3-dihydro-2H-indol-2-one

A solution of 2-methoxyphenylmagnesium
bromide is prepared from 0.687 g of magnesium in 1.5 ml
of ether and from a solution of 5.35 g of l-bromo-
2-methoxybenzene in 7.55 ml of ether. This solution is
added dropwise, under an argon atmosphere, to a mixture
of 1.4 g of the compound obtained in the preceding step
in 14 ml of THF cooled beforehand in an ice bath, and
the mixture is then stirred while allowing the
temperature to return to RT. After stirring for 1 hour
at RT, the reaction mixture is poured slowly into
saturated NH4Cl solution, the THF is evaporated off
under vacuum, -the aqueous phase is extracted with
EtOAc, the organic phase is washed with water, with
saturated NaCl solution and dried over Na,SO, and the
EtOAc is evaporated off under vacuum. The residue is

chromatographed on silica gel, eluting with DCM and

B) and



C) of Preparation 72. Preparation 1.12

3, 5-Di chl or o- 3- ( 2- et hoxyphenyl ) - 1, 3-di hydro- 2Hindol-2-one 25 (IV) : R =
C; R =H R3 =0CHCH3; R4 = H Hal = d A I|-Bronp-2-ethoxybenzene 71 A
m xture of 17.5 g of 2-bronophenol, 66 m of diethyl sul phate and 170 mni
of 10% NaOH solution is refluxed for 2 hours. After cooling the reaction
m xture to RT, it is extracted with EtG&c, the organic 5 phase is washed
with 2N NaCH solution and dried over Na2SO4, and the solvent is evaporated
of f under vacuum 19.6 g of the expected product are obtained. B)

5- Ohl or 0- 3- (el XD e oty diikeirrdl, (S hlrgy 2H 1 pdols2-gge 10 A
sol ution of 2-ethoxyphenyl magnesium bromde is prepared ffom 2.2 g of

magnesi um i expeadedipreiciest aad dotemried ol fld0neBfs L B £ 10forf he conpound
obtained in the preceding step in 40 m of ether. This solution is added

dropwi se andronmder THFIMaObyeri-aturesphene t=0 Zelde m xture of 5 g of
5-chloro-1Hindole-2,3-dione in 20 M of THF, while keeping the
tenperature of the reddti3o®-Disdilomdd ol 3@ hAftstrerstl 45 ngetflof1 2 hour s
at RT, the _reaction mxture is poured into 200 mM of 2N HCl, the m xture
i s extract ed wi-thwooRe 2H-Hadedganicanephase 20 is dried over Na2SO4 and t he

sol vents are evaporated off ,
A suspension of 2.5 g of the compound

obtained in the preceding step in 15 ml of DCM is
cooled in an ice bath, 1 ml of pyridine and then
1.09 ml of thionyl chloride are added and the mixture
10 1is stirred for 2 hours. The reaction mixture is
partially concentrated under vacuum down to a volume of
10 ml and this solution is used in this form in
Preparations 3.21 and 3.22.
Preparation 1.11
15 3-Bromo-5, 6-dichloro-3-(2-chlorophenyl) -
1,3-dihydro-2H-indol-2-one
(IV): Ry = Cl; Ry = 6-Cl; Ry = Cl; Ry = H;
Hal = Br
This compound is prepared according to the
20 procedures disclosed in WO 95/18105 in steps A), B) and
C) of Preparation 72.
Preparation 1.12
3,5-Dichloro-3-(2-ethoxyphenyl) -1, 3-dihydro-
2H-indol-2-one
25 (IV): R1 = Cl; Ry = H; Ry = OCH,CHs; Ry = H,
Hal = C1

A) 1-Bromo-2-ethoxybenzene



under vacuum The residue is taken up in hot iso-ether and left to
crystallize. The crystalline product formed is spin-filtered off,
With iso-ether and dried. 5.7 g of the expected product are obtai ned; mp.

. 25 251C. C) 3,5-Dichloro-3-(2-ethoxyphenyl)- 1, 3-di hydro-2Hi ndol
72 1 m of thionyl chloride is added, at RT, to a mixture of 3 g o
conpounds obtained in the preceding sg;p and 2 m of pyridine in 50 m of
DCM and the m xture is stirred for 1

i s chromat ographed on silica gel, 10 eluting with DCM 2.4 g of the

d duct : gl t | Li_zati f I SQ- et,her
105G Preparation 1 13 TS B chlora 3 B2 ot P DRy pRaIY

or o- 2-t X0 -

3- di hydr o- 2k aQeEh%ioaﬁlé%ﬁ{)cei aRh 176 ian%le'd'%@%oﬁ Qe iRA I

C A) 5-Chl oro- 3-hydroxy-

(2-trifluoronet hoxy-

phenyl ) -1, 3rdEhyfea- 2bri DdabuZzsQNRfAe$0LBLI QRGO hed @@t 1Lrbr ono-
2-trifluoronet hoxybenzene in 130 m of ether is added dropw se to

m xture of RiRtgreftompmesiumicne2@rattefl wethekroard emee d@nief | uxi ng

has started it

5

10

15

20

25

phase is washed with 2N NaOH solution and dried over
Na,S04, and the solvent is evaporated off under vacuum.
19.6 g of the expected product are obtained.

B) 5-Chloro-3-(2-ethoxyphenyl) -3-hydroxy-
1,3-dihydro-2H-indol-2-one

A solution of 2-ethoxyphenylmagnesium bromide
is prepared from 2.2 g of magnesium in 10 ml of ether
and from a solution of 16.5 g of the compound obtained
in the preceding step in 40 ml of ether. This solution
is added dropwise and under a nitrogen atmosphere to a
mixture of 5 g of 5-chloro-1H-indole-2,3-dione in 20 ml
of THF, while keeping the temperature of the reaction
medium below 35°C. After stirring for 2 hours at RT,
the reaction mixture is poured into 200 ml of 2N HC1,
the mixture is extracted with EtOAc, the organic phase
is dried over Na,S0O, and the solvents are evaporated off
under vacuum. The residue is taken up in hot iso-ether
and left to crystallize. The crystalline product formed
is spin-filtered off, washed with iso-ether and dried.
5.7 g of the expected product are obtained; m.p. =
251°cC.

C) 3,5-Dichloro-3-(2-ethoxyphenyl) -

1,3-dihydro-2H-indol-2-one

washed

-2-0ne
f the

our at RT. The 5 reaction m xture

. M P.
11
Hal =

a

is 20 naintained. At the end of the addition the m xture is



refluxed for 1 hour. A mxture of 7.5 g of 5-chloro-IH indole-2,3-dione in
fol | owed by

ref | uxi ng for 1 hour. After cooling to RT, the reaction mxture is 25
poured into an ice/concentrated HC1L m xture, the resulting mxture is
extracted with EtOAc, the organic phase is washed with water,
solution and 73 5 dried over Na2SO4, ang the solvent is evaporated under
vacuum 6.5 g of the expected product are obtained after crystallization

100 m of THE is then added, at a tenperature bel ow 40C,

froma DCMiso-ether mxture (20/80; v/v); mp. = 214C.

B)

with 1IN NaOH

3,5-Di chl or 0-3- (2-tri 1 uer et dor dad- d hwdaga 2H £ ne! - 20ne 0. 7

m of thionyl chloride is added, at a tenperature bel ow 20C, t
of 2.7 g of a hdxamwr Dhi ahachd rednioui @ eslh g $é@pirnghd M of 10

pyridine in 20 m of DCM and the mxture is stirred for

1 hour.

0 a mxture

The

reacti on m yrecedisigvestem dnd e mii tdf pyat iadiné hien o3 @ani cophecie, i s dried

over Na2SO4 and the solvent is evaporated off under vacuum 1.8

g of the

expect ed pr edwctther eniotiendds aftierest yimll ilzxadr cmt 18T f rTine i so- et her; m p.
= 185C. Preparation 1.14 3,5-Dichloro-3-(2,3-difluorophenyl)-1, 3-
di hydr o- 2H re@eItizro me ¥upe i sRrhragatReraphed R sFlidd geB, F: 20 Hal =

c

eluting with DCM. 2.4 g of the expected product are

obtained after crystallization from iso-ether;

m.p. = l1l98°cC.

Preparation 1.13

10 3,5-Dichloro-3-(2-trifluoromexothyphenyl) -

1,3-dihydro-2H-indol-2-one

(IV): R]_ = Cl,’ R2 = H,' R3 = OCF3,‘ R4 = H,

Hal = Cl

A) 5-Chloro-3-hydroxy-3-(2-trifluoromethoxy-

15 phenyl)-1,3-dihydro-2H~-indol-2-one

A solution of 25 g of 1l-bromo-

2-trifluoromethoxybenzene in 130 ml of ether is added

dropwise to a mixture of 2.8 g of magnesium in 20 ml of

ether, and once the refluxing has started it is

20 maintained. At the end of the addition the mixture is

refluxed for 1 hour. A mixture of 7.5 g of 5-chloro-1H-

indole-2,3-dione in 100 ml of THF is then added, at

temperature below 40°C, followed by refluxing for

a

1 hour. After cooling to RT, the reaction mixture is

25 poured into an ice/concentrated HCl mixture,

the

resulting mixture is extracted with EtOAc, the organic

phase is washed with water, with 1N NaOH solution and



A) 5-Chloro-3-(2, 3-di fluorophenyl) - 3-hydroxy- 1, 3-di hydro-2Hi ndol-2-one A
solution of 5.6 g of 1,2-difluorobenzene in 50 m of ether is cooled to
-10C, 31 mM of a 1.6 M 25 solution of n-butyllithiumin hexane are added
dropwi se and the mxture is stirred at -10C for 2 hours. The reaction
mxture is cooled to -50C, a solution of 4 g 74 of

5-chloro-I Hindole-2,3-dione in 40 mM efy THE is added and the resulting

m xture is stirred for 12 hours, while allowing the tenperature to return
to RT. The reaction mxture is poured into a concentrated 5 HCl/ice/water

m xture, tharhiesulkicdg NE,EbY Cahd €XET86166nW 1B ELLPGrat b8 eﬁggi&c phase
is washed with 1IN NaOH solution, with water and dried over Na , and

t he sol vent vaguevaper.at ed oFf fthedafpat@iProfetd e dbe sqect ed product
are obtained after crystallization 10 fromiso-ether; mp. = 248C. B)

3, 5- Di chl or e£f8ef? c3vaithllddreptieny |Hronl 3 -DtiMpido-ctithd N del xAane 0.9 m of
thionyl chloride is added to a mxture of 2.8 g of the conpound obtai ned
in the 15 prl@®é@0ngvevap ame.1l=n21df°Qyridine in 30 M of DCM and the

m xture is stirred for 1 hour at RT. The reaction mxture is washed tw ce
with wat&r and dried Bover SNPisSHlorsend -t (Re tedl flemir dree ttheapartatradl of f  under
vacuum The_residue is chromatographed on silica gel, 20 eluting wth DCM
0.9 g of thé-éxpab¥eyoprditiadals 2-6Beai ned.

0.7 ml of thionyl chloride is added, at a
temperature below 20°C, to a mixture of 2.7 g of the
compound obtained in the preceding step and 1 ml of

10 pyridine in 20 ml of DCM, and the mixture is stirred
for 1 hour. The reaction mixture is washed twice with
water, the organic phase is dried over Na,S04 and the
solvent is evaporated off under vacuum. 1.8 g of the
expected product are obtained after crystallization

15 from iso-ether; m.p. = 185°C.

Preparation 1.14

3,5-Dichloro-3-(2,3-difluorophenyl)-1, 3-
dihydro-2H-indol-2-one

(IV): Ry = Cl; R; = H; Ry = F; Ry = 3-F;

20 Hal = C1

A) 5-Chloro-3-(2,3-difluorophenyl)-3-hydroxy-
1,3-dihydro-2H-indol-2-one

A solution of 5.6 g of 1,2-difluorobenzene in
50 ml of ether is cooled to -10°C, 31 ml of a 1.6 M

25 solution of n-butyllithium in hexane are added dropwise
and the mixture is stirred at -10°C for 2 hours. The

reaction mixture is cooled to -50°C, a solution of 4 g



25 Preparation 1.15 3,5-Dichloro-3-(2, 4-di net hoxyphenyl) -

1, 3-di hydro-2Hindol -2-0one (1V) : RL=C0; R2 = H R3 = OCH3; R4 = 4-OCH3;
Hal = C1 A) 5-Chl oro- 3- hydroxy- 3- (2, 4- di met hoxy 75

phenyl ) -1, 3-di hydro- 2Hi ndol - 2-one A sol ution of _ _
2, 4- di met hoxyphenyl magnesi um brom de is prepared from2.2 g of magnesiumin
10 M of THE and froma solution of 18 g of 1-bronp 5 2, 4-di net hoxybenzene
i'n 40 m of THF. This solution is added dropwi se to a m xture of 5 g of
5-chloro-IH indole-2,3-dione in 50 Ml of THE at a tenperature of 30C, and

the mixturedss dhan dref st ddle & houssndhe, Jeaeti6R Fintyre is cool ed

to RT and poured into 10 saturate 1 solution, This mxture is

extracted 1aatidd drdOAhe e OrGaY miBhases i S V@@ﬂg.ﬁea"i o water and dried
unaer

over Na2SO4, and the solvent is evaporated off _ vacuum 7.2 g of the
expect ed prdQutiovarss wolilladl rad Gy tHe talddZation {6 oradipln i 89-ether. B)

3,5-Di chl oro-3-(2, 4-di net hoxyphenyl)- 1, 3-di hydro-2H-indol -2-one A m xture
of 2.5 g of Rifhe Thenpeandt iaht aiingdide ifdhepieeeding d eforadeh O-He o of
pyridine in 20 M of DCMis cooled to a tenperature bel ow 10C, 0.6 nl of
20 t hi onyl &ERldriicee wiag ead deck tdrepwitdes arebulhel g xidktudts is
extracted with EtOAc, the organic phase is washed with
1IN NaOH solution, with water and dried over Na,;S04, and
the solvent is evaporated off under vacuum. 2.8 g of
the expected product are obtained after crystallization
10 from iso-ether; m.p. = 248°cC.
B) 3,5-Dichloro-3-(2,3-difluorophenyl) -
1,3-dihydro-2H-indol-2-one
0.9 ml of thionyl chloride is added to a
mixture of 2.8 g of the compound obtained in the
15 preceding step and 1 ml of pyridine in 30 ml of DCM,
and the mixture is stirred for 1 hour at RT. The
reaction mixture is washed twice with water and dried
over Na;S0O,;, and the solvent is evaporated off under
vacuum. The residue is chromatographed on silica gel,
20 eluting with DCM. 0.9 g of the expected product is
obtained.
Preparation 1.15
3,5-Dichloro-3-(2,4-dimethoxyphenyl) -
1,3-dihydro-2H-indol-2-one
25 (IV): Ry = Cl; Ry = H; R3 = OCH3; Ry = 4-OCHj;
Hal = Cl

A) 5—Chloro—3—hydroxy—3—(2,4—dimethoxy—



stirred for 15 mnutes. The reaction mxture is washed tw ce with water
and dried over Na2SO4, and the solvent is evaporated off under vacuum The
éxpected product is obtained, and is used in this formin Preparations
3.38 25 and 3.39. Preparation 1.16

3,5-Dichloro-3-(1, 3- benzodi oxol -4-yl)-1,3 76 di hydro-2H-indol -2-one (1V)
RL=0; RR=H R3+R4 =2 3-OCH2-Qg 5 Hal =d A

4- Br ono- 1, 3- benzodi oxol This conmpound is prepared according to the process
di scl osed in Tetrahedron Lett., 1995, 36, 6413- 6414. B)

5- Chl or o- 3- Phe3nOnzIod Xy d-d A g- Jidydrpxy: . 3-di hydro- 2H-i ndol - 2-one 10
A sol ution of 1,3-benzodi oxol -4-yl magnesium brom de is prepared from 0. 85

g of nagnesiumin 10 M sofuthidn ax j,r@lai%é@{dﬁmrﬁzﬁ_%cjn Pl the

conpound obtained in the preceding step in 40 m" of This solution is

added dr opwisendnitt ats preppresatisen elow I 4giaspumixi we Rf g of
5-chloro-1Hindole- 2,3-dione in 50 mM of THE and the resulting mxture is

then stirre@HForant Howm aTtselngdet @t misktgrer ils-Hanied into saturated
NHACL solution, the resulting mxture is extracted with EtOAc, the organic
phase i s S5waghéddimathoxybsmzeneana dil ed oferTHR2 9D s aswlldtisorsaiyent i s
added dropwise to a mixture of 5 g of 5-chloro-1H-
indole-2,3-dione in 50 ml of THF at a temperature of
30°C, and the mixture is then refluxed for 2 hours. The
reaction mixture is cooled to RT and poured into
10 saturated NH4Cl solution, this mixture is extracted
with EtOAc, the organic phase is washed with water and
dried over Na;SO4, and the solvent is evaporated off
under vacuum. 7.2 g of the expected product are
obtained after crystallization from hot iso-ether.
15 B) 3,5-Dichloro-3- (2, 4-dimethoxyphenyl) -
1,3-dihydro-2H-indol-2-one
A mixture of 2.5 g of the compound obtained
in the preceding step and 0.6 ml of pyridine in 20 ml
of DCM is cooled to a temperature below 10°C, 0.6 ml of
20 thionyl chloride is added dropwise and the mixture is
stirred for 15 minutes. The reaction mixture is washed
twice with water and dried over Na;SO,, and the solvent
is evaporated off under vacuum. The expected product is
obtained, and is used in this form in Preparations 3.38
25 and 3.39.

Preparation 1.16

3,5-Dichloro-3-(1,3-benzodioxol-4-yl)-1, 3~



evaporated of f under vacuum 1.12 g of the expected product are obtained
after crystallization fromDCM mp. = 271C. O

3,5-Di chl oro-3-(1, 3-benzodi oxol -4-yl)- 25 1, 3-di hydro-2Hi ndol -2-one 0.3 mni
of thionyl chloride is added, at a tenperature below 25C, to a m xture of
1.1 g of the 77 conpound obtained in the preceding step and 0.4 m of
pyridine in 20 Ml of DCM and the nixtg@p is stirred for 30 mnutes. The
reaction mxture is washed twice wth water, the organic phase is dried
over Na2SO4 and 5 the solvent is evaporated off under vacuum O0.62 g of

t he expect egi&&%gtzﬁgn%@g;})qleafter crystallization fromDCM mp. =

241C. Preparatron 1. r1ichl oro- 3- (2- met hoxyphenyl )- 10

1, 3- di hydr o- 2H i ndol - e @,V c1Rlrs O, RR, 5 6,CL ,R3 3 @B R4 = H

Hal = d A 5, 6-Dichl g(ggﬁ}l H'ndolé- 2, 3-di ohe 3I'h+i S 4corrpdun5) i'S 2pr epar ed
accordi ng taatthe ci5 procedure disclosed in J. Am Chem Soc., 1946, 68, 20
2697- 2703 or according to the procedure disclosed in J. Og. Chem, 1952,

17, 149-156. B) 5, 6- @)chl-gr@md-1yd-Betddidetat hxyphenyl ) - 1,
3-di hydr o-2Hi ndol - 2-one 5.57 g of 1-brono-2-nethoxybenzene are added
5 This compound is prepared according to the
process disclosed in Tetrahedron Lett., 1995, 36, 6413-
6414.
B) 5-Chloro-3-(1,3-benzodioxol-4-yl)-
3-hydroxy-1, 3-dihydro-2H-indol-2-one
10 A solution of 1,3-benzodioxol-4-ylmagnesium
bromide is prepared from 0.85 g of magnesium in 10 ml
of THF and from a solution of 6.7 g of the compound
obtained in the preceding step in 40 ml of THF. This
solution is added dropwise and at a temperature below
15 40°C to a mixture of 3 g of 5-chloro-1H-indole-
2,3-dione in 50 ml of THF and the resulting mixture is
then stirred for 1 hour. The reaction mixture is poured
into saturated NH4,Cl solution, the resulting mixture is
extracted with EtOAc, the organic phase is washed with
20 water and dried over Na,S0,, and the solvent is
evaporated off under vacuum. 1.12 g of the expected
product are obtained after crystallization from DCM;
m.p. = 271°C.
C) 3,5-Dichloro-3-(1,3-benzodioxol-4-yl)-
25 1,3-dihydro-2H-indol-2-one
0.3 ml of thionyl chloride is added, at a

temperature below 25°C, to a mixture of 1.1 g of the



dropwi se to a suspension of 0.72 g of magnesiumin 15 m of ether
containing a few crystals of iodine, and the refluxing is maintained once
it has started. At the end of the addition, the mxture is refluxed for 25
2 hours. A suspension of 2.7 g of 5,6-dichloro-IH indole-2,3-dione in 30
m of THE is then added and this mxture is refluxed for 30 m nutes. After
cooling to 78 RT, the reaction nixture-+s poured into a water/ice/
concentrated HC1 m xture, the resulting mxture is extracted with EtOAc,
the organi c phase is dried over Na2SO4 and the solvent is evaporated off

under vacuuBonolh lodtiadufed Sirs!uHd i ddl gy é%%s \;eéxtllﬁro apd,{ hg

precipitate fornmed is spin-filtered off and wash et her. 5 g of the
expect ed pr gguddiaree i@bRA AAd.o fOD@1,5, ordl T r:0r3rd 2t fret hoxyphenyl ) -

1, 3-di hydro-2Hi ndol - 2-one 10 A suspension of 1.5 g of the conpound

obt ai ned i n folre 3r edediteg .StRE ireadlidn ofi-RAMé Sis GRsIEEd | fwddei ce bat h,
and 0.56 m of pyridine is added, followed by 0.5 m of thionyl chloride.
After stirmwiinl Weter hdlve atrd@fid hasacitd ariv&taver iMa80,dahdt ed by
addition _of DCM the organic phase is washed wth water to neutral pH and
dried ovér KNAE2SERlveRd tlise evegloratted ©fdfyaputent ethafimundes2 vaoafim 1.5 g
of the expected product are obtained in the formof a foam which is used
in this for¥e26XPEEFELaPEORUST tife ¥ mices & fifer orms talMzat Rympar at i on

2.1 a) from DCM; m.p. = 241°C.

Preparation 1.17
3,5,6-Trichloro-3- (2-methoxyphenyl) -
10 1,3-dihydro-2H-indol-2-one
(IV): Ry = C1; Ry = 6-Cl; R; = OCH3; Ry = H;
Hal = C1
A) 5,6-Dichloro-1H-indole-2,3~dione
This compound is prepared according to the
15 procedure disclosed in J. Am. Chem. Soc., 1946, 68,
2697-2703 or according to the procedure disclosed in
J. Org. Chem., 1952, 17, 149-156.
B) 5,6-Dichloro-3-hydroxy-3- (2-methxyphenyl) -
1,3-dihydro-2H-indol-2-one
20 5.57 g of 1-bromo-2-methoxybenzene are added
dropwise to a suspension of 0.72 g of magnesium in
15 ml of ether containing a few crystals of iodine, and
the refluxing is maintained once it has started. At the
end of the addition, the mixture is refluxed for
25 2 hours. A suspension of 2.7 g of 5,6-dichloro-1H-
indole-2,3-~dione in 30 ml of THF is then added and this

mixture is refluxed for 30 minutes. After cooling to



(2S, 4R) - 4- Hydr oxy- N, N-di et hyl - 2-pyrrol i di ne- carboxam de hydrochl oride (V)
, HCl: R5 = N (CH3) 2; R6 = H 25 A

(2S, 4R) - 1- (tert - But oxycar bonyl ) - 4- hydr oxy-

N, N- di et hyl - 2-pyrrol i di necarboxanm de A mxture of 11.2 g of
(2S,4R)-1-(tert 79 butoxycarbonyl)-4-hydroxy-2-pyrrolidinecarboxylic acid
Fn 50 mM of DCMis cooled to 0C, 8.45 of DI PEA and then 21.2 g of BOP
are added and the resulting mxture 1S stirred for 10 m nutes.

D nethylam ne gas is then 5 added by sparging and the m xture is stirred

for 3 hourg.at . fFeactiopn mxture i s partially ancentr.ated under
vacuumto aﬁ%blﬁﬁ% nggblﬁﬁ %ﬁ E%ﬁe ﬁ%s%PHEF@ %ﬁf@rﬁawaﬁgrﬁﬁFFéred of f. The

filirate Lscosbenpphogsanhecon sibl ogugelocthyt b0 tlilig DOV NeCH 10

m xture (94? e product "obtained is'r chromat ogr aphed on

al um na, el Y {pgobhhy ar POM HOH )tﬂifgtégg%gg%éas\y ¥k ng}l QR the

expected product are obtained. B droxy- N, N-di net hyl - 15

2-pyrrol i digggy,bexanicte Rydreel oY @ apdriatidd &1 hdew Wfcddig. conmpound
obtained in the preceding step in 69 m of a 4N solution of HC1L in ether

is stirred Tle Peboauée 86 Rlurfhbedr eachbenispi-sthee kadcemneentrated under
vacuum the residue is 20 taken up in ether and the solvent is evaporated
of f under paecipitébesfopmedt isnspéhnfjilepeatiedffewatalvashiedesith g of the
expect ed product are obtained.
ether. 3 g of the expected product are obtained.
C) 3,5,6-Trichloro-3- (2-methoxyphenyl) -
1,3-dihydro-2H-indol-2-one
10 A suspension of 1.5 g of the compound
obtained in the preceding step in 30 ml of DCM is
cooled in an ice bath, and 0.56 ml of pyridine is
added, followed by 0.5 ml of thionyl chloride. After
stirring for 1 hour at RT, the reaction mixture is
15 diluted by addition of DCM, the organic phase is washed
with water to neutral pH and dried over Na;S0,, and the
solvent is evaporated off under vacuum. 1.5 g of the
expected product are obtained in the form of a foam
which is used in this form.
20 Preparation of the compounds of formula (V).
Preparation 2.1 a)
(2S,4R) -4-Hydroxy-N,N-dimethyl-2-pyrrolidine-
carboxamide hydrochloride
(V), HCl: Ry = N(CH3)2; Rg = H
25 A) (28,4R)-1-(tert-Butoxycarbonyl)-4-hydroxy-
N,N-dimethyl-2-pyrrolidinecarboxamide

A mixture of 11.2 g of (2S,4R)-1-(tert-



Preparation 2.1 b) (2S,4R)-4-Hydroxy-N, N-di net hyl - 2-pyrrolidine- 25
carboxam de trifluoroacetate (V) , CF3COOH: R5 = N (CH3) 2; R6 = H A
solution of 2.1 g of the conpound obtained 80 in step A of Preparation 2.1
a) in5nm of DCMis cooled to 0C, 10 ml of trifluoroacetic acid are added
and this mixture is stirred for 2 hours at RT. The reaction mxture is
concentrated under vacuum the 5 residyg is taken up in DCM and the sol vent
i's evaporated off under vacuum this operation being repeated several
times. The expected product is obtained, and is used directly in

PreparatiOnbuaoky%a&bo%yao—Mﬂﬂﬁaﬁa%yﬂz reAidinecarboxylic acid

(2S, 4R) - 2- (Azet i di n- 1-yl carbonyl) - 4-hydroxypyrrolidine (V): Ro= -Nc> ;
R6=H. A) (2$p4RD- inl( BEnDEMOXYC @deqrd Je2-0azets N milDf DIPEA and

1-yl carbonyl ) - 4-hydroxypyrrolidine A solution of 5 g of (2S,4R)-

(benzyl oxyc&hbongll). 24 ghydr BOP- 2xey adddd isnet aHenddil t ded dnitedfe M of DCM
and 10 ml of DVF is prepared, 2.7 g of HOBT and then 4.15 g of DCC are
added and t he s2drresulfornd Oniminutesi.s Diiterttad ddmel Qyad nid esheri  RT. The
reaction mxture is cooled to OC, 2 g of azetidine are added and this

m xture Ps 38APFeBYf 6Parginguend whid eixture is stirred for

3 hours at RT. The reaction mixture is partially
concentrated under vacuum to a volume of 20 ml and an
insoluble material is filtered off. The filtrate is
chromatographed on silica gel, eluting with a DCM/MeOH
10 mixture (94/6; v/v) and the product obtained is re-
chromatographed on alumina, eluting with a DCM/MeOH
mixture (96/4; v/v). 11.1 g of the expected product are
obtained.
B) (2S,4R)-4-Hydroxy-N,N-dimethyl-
15 2-pyrrolidinecarboxamide hydrochloride
A mixture of 6.9 g of the compound obtained
in the preceding step in 69 ml of a 4N solution of HC1
in ether is stirred for 2 hours at RT. The reaction
mixture is concentrated under vacuum, the residue is
20 taken up in ether and the solvent is evaporated off
under vacuum, this operation being repeated several
times. 4 g of the expected product are obtained.
Preparation 2.1 b)
(2S,4R) -4-Hydroxy-N,N-dimethyl-2-pyrrolidine-
25 carboxamide trifluoroacetate
(V), CF3COOH: Rs = N(CH3),; Rg = H

A solution of 2.1 g of the compound obtained



allowing the tenperature to return to RT. The precipitate forned is
filtered off, the filtrate is 25 washed twice with saturated Na2CG3
solution, the organic phase is dried over Na2SO4 and the solvent is
evaporated off under vacuum The oil obtained is chromatographed 81 5 on
silica gel, eluting wwth a DCM MeCH m xture (95/5; wv/v). 2.1 g of the
expected product are obtained. B) (2S, 4R -2-(Azetidin-1-ylcarbonyl)-

4- hydroxypyrrolidine 1.8 g of the conmpound obtained in the preceding step
and 0.58 g' of 10% pal | adi um on-charcoal in 80 m of EtOH is hydrogenated

overni ght ati nRE il Alof A OSHNATIdnh B 8SSHY & Thenfaiplysy {g filtered off

on Celite(r) and the filtrate is concentrated under vacuum 10 0.9 g of

the expect edopledico icc@btia red.of R8N H+ e acid are a% ed.
(2S, 4R) - 4- Met hoxy- N, N-di met hyl 2-pyrrolidi necarboxam de hydrochloride (V)

, HC 1 : RSandNtiGBmixtue 3 LT ikred for 2 hours at RT. The
(2S,4R) -1 -(tert-But oxycarbonyl) - 4- net hoxy-
N, N- di met hy re2cptyiomo Iniidi tneceariizo xamicde t v tsal Winder ofadudn g ©ie t he conpound
obtained in step A of Preparation 2.1 a) in 70 mMl of THEis cooled to OC,
1.2 g of 60%rsddiugmilsy draken iup dil DEMe arRD tdoklexb Jpoerit ainsvi se and t he
mxture is stirred for 30 mnutes at 0C. A solution of 2.35 nl of nethyl
i odi de in 16VAPCSRIRAEGLS tundieraddeduar opliise aomratieon being

repeated several times. The expected product is

obtained, and is used directly in Preparations 3.1 and

3.2.

10 Preparation 2.2
(25,4R) -2~ (Azetidin-1-ylcarbonyl) -

4-hydroxypyrrolidine

(V): R, = —N<> ; R,=H.

A) (28,4R)-1-(Benzyloxycarbonyl)-2-(azetidin-
15 1l-ylcarbonyl)-4-hydroxypyrrolidine
A solution of 5 g of (28,4R)-
(benzyloxycarbonyl)—4—hydroxy—2—pyrrolidinecarboxylic
acid in 50 ml of DCM and 10 ml of DMF is prepared,
2.7 g of HOBT and then 4.15 g of DCC are added and the
20 resulting mixture is stirred for 10 minutes at RT. The
reaction mixture is cooled to 0°C, 2 g of azetidine are
added and this mixture is stirred for 12 hours, while
allowing the temperature to return to RT. The
precipitate formed is filtered off, the filtrate is
25 washed twice with saturated Na,CO; solution, the organic
phase is dried over Na,S0O, and the solvent is evaporated

off under vacuum. The oil obtained is chromatographed



m xture is stirred for 2 hours, while allowing the tenperature to return
to RT. 5 drops of water are added 25 and the reaction mxture is
neutralized by addition of concentrated HCl and is concentrated under
vacuum The residual water is renoved azeotropically by addition of 82 5
benzene and the resulting mxture is concentrated under vacuum The
residue is chronmatographed on silica g%l , eluting wwth a DCM MeOH m xture
(96/4; v/iv). 6.1 g of the expected product are obtained. B)

(2S, 4R) - 4- Met hoxy- N, N-di met hyl - 2-pyrrolidi necar boxam de hydrochl oride A

mxture of 8nlsd10kal R 1COBUIKPRIANG pdif il RSEaI DY 84 £p, and 65 m

g
of a 4N solution of H in ether is stirre ours. The reaction

mixture 10 bgugoaneent (orl s RNy dditid e G d Sadidkgn UP Tn DO

and the solvent is evaporated off under "vacuum iS operatlion being

repeated several tinmes) 4245 4R)00H- (tmtq&%llaq,]m%gﬁyla)r_e obt ai ned.
Preparation 2.4 15 (2S, 4R) - 4- Et hoxy- N, N-di net hyl - 2- pyrroli di ne- car boxam de

trifluoroacdtayveroYypyreold@ddde RS = N (CH3) 2; R6 = -CH2CH3 A)
(2S,4R)-1-(tert-Butoxycarbonyl)-4-et hoxy- 2-pyrrolidinecarboxylic acid 20
1.72 g ob6 60% sodi um Ay@r icdefi nthe lcoapeumided,a iuderira gHd r ogen
at nosphere, to a solution of 5 g of
(2S, 4R) - 1- (PEPEelinex gterbend P-.58hwdodxy-0% palladium-on-charcoal
in 80 ml of EtOH is hydrogenated overnight at RT and at
atmospheric pressure. The catalyst is filtered off on
Celite® and the filtrate is concentrated under vacuum.
10 0.9 g of the expected product is obtained.
Preparation 2.3
(2S,4R) -4-Methoxy-N,N-dimethyl-
2-pyrrolidinecarboxamide hydrochloride
(V), HCl: Rs = N(CH3),; Rg = CHj
15 A) (2S8,4R)-1-(tert-Butoxycarbonyl) -4-methoxy-
N,N-dimethyl-2-pyrrolidinecarboxamide
A solution of 6.5 g of the compound obtained
in step A of Preparation 2.1 a) in 70 ml of THF is
cooled to 0°C, 1.2 g of 60% sodium hydride in oil are
20 added portionwise and the mixture is stirred for
30 minutes at 0°C. A solution of 2.35 ml of methyl
iodide in 10 ml of THF is then added dropwise and the
mixture is stirred for 2 hours, while allowing the
temperature to return to RT. 5 drops of water are added
25 and the reaction mixture is neutralized by addition of

concentrated HCl and is concentrated under vacuum. The

residual water is removed azeotropically by addition of



2-pyrrolidinecarboxylic acid in 100 ml of THF, and the mxture is stirred
for 45 mnutes at RT. 3.27 g of 25 ethyl iodide are then added, the m xture
i's refluxed for 3 hours and stirred for 18 hours while allow ng the
tenperature to return to RT. The reaction mxture is 83 concentrated under
vacuum the residue is taken up in 5% KHSO4 solution and extracted with

Et OAc, the organic phase is dried overggNa2SO4 and the solvent is
evaporated off under vacuum 4.5 g of the expected product are 5 obtained
in the formof an oil. B) (2S,4R)-1-(tert-Butoxycarbonyl)-4-ethoxy-

N, N- di met hy beRzRye @niddithRe aiheXaTirde mid Rk of s tdd I A Le ghen 7.6
g of BOP are added to a solution of 4.5 g of the conpound 10 obtalned in
the precedi ngcsiep imMhel @@silduef iBOMh et dd¥aHpHEX N i si &l igded for 15

m nutes at RT. Dinethylamne gas is then added by sparging and the

m xture is eflutieg With3 ah®OMyMaOHRTI xEhe e e@d 14N v )Xt W €l i¢ eoncentrat ed
under vacuum the residue is 15 extracted with Et OAc, the organic phase is
washed wi t hthsyeKeecteds prediuct, awet PBHiKIISE sol ution and dried over
Na2SO4, and the solvent is evaporated off under vacuum The residue is

chr onmat ogr aphed on si B cd2§eR) -dI-Meithexui-th Ne DOMVAH i xt ure ( 95/ 5;

viv). 2 ¢ o; the 20 expected product are obtained in the formof an oil.

O (2S, 4R) - A"BYRERyIRIRegArPeRamide. hydrachdiordele boxani de trifl uor oacet at e

A solution of 2 g of khe.c ound qbtai ned in
mixture of 6.1 g of the compound obtained

in the preceding step and 65 ml of a 4N solution of HC1
in ether is stirred for 2 hours. The reaction mixture
10 is concentrated under vacuum, the residue is taken up
in DCM and the solvent is evaporated off under vacuum,
this operation being repeated several times. 4.45 g of
the expected product are obtained.
Preparation 2.4
15 (25,4R) -4-Ethoxy-N,N-dimethyl-2-pyrrolidine-
carboxamide trifluorocacetate
(V), CF3COOH: Rs = N(CH3),; Rg = -CH,CH,
A) (25,4R)-1-(tert-Butoxycarbonyl)-4-ethoxy-
2-pyrrolidinecarboxylic acid
20 1.72 g of 60% sodium hydride in oil are
added, under a nitrogen atmosphere, to a solution of
5 g of (28,4R)-1-(tert-butoxycarbonyl)-4-hydroxy-
2-pyrrolidinecarboxylic acid in 100 ml of THF, and the
mixture is stirred for 45 minutes at RT. 3.27 g of
25 ethyl iodide are then added, the mixture is refluxed
for 3 hours and stirred for 18 hours while allowing the

temperature to return to RT. The reaction mixture is



the preceding step in 10 M of DCMis cooled to OC, 25 10 m of
trifluoroacetic acid are added and the m xture is stirred for 2 hours at
RT. The reaction mxture is concentrated under vacuum the residue is
taken up in 84 DCM and the solvent is evaporated off under vacuum this
operation being repeated several times. 2 g of the expected product are
obtained. Preparation 2.5 5 (2S, 4S) - 4-Kydroxy- N, N-di et hyl - 2- pyrrolidi ne-
car boxam de hydrochloride (V) , HCl: RS = N (CH3) 2; R6 = H A
(2S,4S)-1-(tert-Butoxycarbonyl)-4-hydroxy- 2-pyrrolidinecarboxylic acid 10

13.2 of djz i r d : X5 UL e g of
(2S, 4%) -4- h?é’%g%%?%%:d. g%ﬁ%&b%%%g?ggx%}%cq%%lﬁ%n%tﬁﬁ%* “g; TI0% sol uti on

of triethybgmkneo, nsOBLP2R! an@NdxtPac B! i eni BrbRen chef buxgd,for 45
m nutes. The reaction mxture is 15 concentrated under vacuum tﬁe resi due

I's taken upphase4@sndrobdneier dadsesighd ik too DTt 24 HYersgbtseaq0f
concentrated HCl1 solution, the resulting mxture is extracted wth EtQAc,

t he organi cofiiasades gacedmovdr 5 Nad$O4handxdee ted vaiddudt emapor at ed of f
under vacuum 20 7.5 g of the expected product are obtained. B)
(2S, 4S) - 3- (bbttiBetloinc ahbolpln- 4£hwdr oxyl-.
N, N- di net hyl - 2- pyrrol i di necarboxam de A m xture of 7.5 g of the conpound
obtai ned in the prece8ind28t éB)i-A-10@rH-Boft BEMairboryd!)ed -tedchoxy -
N,N-dimethyl-2-pyrrolidinecarboxamide
3.5 g of triethylamine and then 7.6 g of BOP
are added to a solution of 4.5 g of the compound
10 obtained in the preceding step in 100 ml of DCM, and
this mixture is stirred for 15 minutes at RT.
Dimethylamine gas is then added by sparging and the
mixture is stirred for 3 hours at RT. The reaction
mixture is concentrated under vacuum, the residue is
15 extracted with EtOAc, the organic phase is washed with
5% Na;CO3 solution, with 5% KHSO; solution and dried
over Na;S0O4, and the solvent is evaporated off under
vacuum. The residue is chromatographed on silica gel,
eluting with a DCM/MeOH mixture (95/5; v/v). 2 g of the
20 expected product are obtained in the form of an oil.
C) (25,4R)-4-Ethoxy-N,N-dimethyl-
2-pyrrolidinecarboxamide trifluoroacetate
A solution of 2 g of the compound obtained in
the preceding step in 10 ml of DCM is cooled to 0°C,
25 10 ml of trifluorocacetic acid are added and the mixture

is stirred for 2 hours at RT. The reaction mixture is

concentrated under vacuum, the residue is taken up in



25 4C, 5.7 mM of DIPEA and then 14.4 g of BOP are added and this m xture
is'stirred for 30 mnutes at 4C. Dinethylanmne gas is then added by
sparging for 85 10 nminutes and the mixture is stirred for 3 hours at RT.
The reaction mxture is concentrated under vacuum the residue is _
extracted with Et OAc, the organic phase is washed with 5% KHSO4 sol uti on,
with 5% Na2CO3 5 solution, with saturatgd NaC solution and dried over
Na2SO4, and the solvent is evaporated off under vacuum The residue is
chromat ographed on silica gel, eluting with a DCM MeOH m xture (93/7;

/v). 2.4 uct '
\(/2;) 4S) - 4- EwﬂgyoxhgﬁN%ﬁﬁg%%ﬁedl%peyr rﬁ(;tilloag—itera%car oég%%ev%cilu ochl ori de A

m xture of 2 s oferldts PO PR NI sdvbtde PiReedi Ng, SCEPptljlé:'héS i

of a 4N solution of HCL in dioxane is stirred for 2 hoyrs at 4C. _
reaction lexmexttede prodienc g aatiduder vacuum and w t hout heating, the

residue is taken up in ether and the precipitate fornmed is spin-filtered
off. 0.9 g of the expeepedagrimduc.5 s obtained. Preparation 2.6 20
tert-Butyl 2-[[(3R, 5S)-5-[(dinmethylam no)-
car bonyl P- 3- pyrrol i di ylS),@8)]-dcétyatmx\N , N-KE me tthy IGH3) pyr r 61 ¢ nH2COO- C
(CH3) 3 25 A (2S,4R)-1-(Benzyl oxycar bonyl) -4-hydroxy- N,
N- di net hyl - 2a5§apﬂémi@1iefwé)cfairmrﬁrd@e
(V), HCl: Rs = N(CH3)2; Rg = H
A) (28,48)-1-(tert-Butoxycarbonyl)-4-hydroxy-
2-pyrrolidinecarboxylic acid
10 13.2 g of di-tert-butyl dicarbonate are added
to a mixture of 4 g of (2S,4S)-4-hydroxypyrrolidine-
2-carboxylic acid in 50 ml of a 10% solution of
triethylamine in methanol, and the mixture is then
refluxed for 45 minutes. The reaction mixture is
15 concentrated under vacuum, the residue is taken up in
40 ml of water and acidified to pH = 2 by addition of
concentrated HCl solution, the resulting mixture is
extracted with EtOAc, the organic phase is dried over
Na;SO4 and the solvent is evaporated off under vacuum.
20 7.5 g of the expected product are obtained.
B) (28,48)-1-(tert-Butoxycarbonyl)-4-hydroxy-
N,N-dimethyl-2-pyrrolidinecarboxamide
A mixture of 7.5 g of the compound obtained
in the preceding step in 100 ml of DCM is cooled to
25 4°C, 5.7 ml of DIPEA and then 14.4 g of BOP are added

and this mixture is stirred for 30 minutes at 4°C.

Dimethylamine gas is then added by sparging for



A mxture of 15 g of (2S, 4R) - 1-(benzyl oxy-

carfbonyl) - 4- hydr oxy- 2- pyrrolidi necarboxylic acid, 7.64 g of HOBT and 11.65
g of DCCin 250 m of DCMis 86 stirred for 1 hour at RT. The reaction

m xture is cooled on an ice bath, dinethylamne gas is added by sparging
for 10 mnutes and this mxture is stirred for 3 hours at RT. An insoluble
material is filtered off 5 and the fil}\i\5ate is concentrated under vacuum
The residue is taken up in saturated 2C8 solution and extracted with
DCM the organic phase is dried over Na2SO4 and the solvent is evaporated

of f under vaeuum,, 3 &.Qf gﬂf@%ﬁgrﬁ%e&wfw% aihed.in the form

10 of an oil. B) tert-Butyl
1-[ (Benzyl oxycar i | 5
[( RICARRN Dol drd ﬂ@éﬂﬂ@@ﬁ“%&gé%ﬂ%%%ed under vacuum, . .

3-pyrrolidinyl]oxy]acetate A m xture conpound o 15

the precedi nstepiang 30 éfcriRiiabu shirERILAM by dsogen subphate 1n 100

m of benzene is cooled to O0C, 50 ml of aqueous 50% Na solution are

added, ol liewadshnedindpn $& aud,i e610kibng @fthesk RaLyb, bronmacetate,
and this mxture is stirred vigorously 20 for 30 m nutes. The reaction

m xture 5s dioluttacryi twith seenrensdDOMal xdalng; i drheahakesedr €vsepar at ed by
settling, the organic phase is dried over Na2SO4 and the solvents are
evapor at ed deLSOndeand acheinsoIfhent es$ deeaposatchd onfif ogndphedaonusi.l i ca gel
eluting with EtOAc., 25 6.3 % of the expected product are obtained in the
form The residue is chromatographed on silica gel, eluting
with a DCM/MeOH mixture (93/7; v/v). 2.4 g of the
expected product are obtained.
10 C) (2S,48)-4-Hydroxy-N,N-dimethyl-
2-pyrrolidinecarboxamide hydrochloride
A mixture of 2.4 g of the compound obtained
in the preceding step in 15 ml of a 4N solution of HC1
in dioxane is stirred for 2 hours at 4°C. The reaction
15 mixture is concentrated under vacuum and without
heating, the residue is taken up in ether and the
precipitate formed is spin-filtered off. 0.9 g of the
expected product is obtained.
Preparation 2.6
20 tert-Butyl 2-[[(3R,58)-5-[ (dimethylamino) -
carbonyl]-3-pyrrolidinyl]oxylacetate
(V): Rs = N(CH3)2; Rg = —-CHCOO-C(CH3)3
A) (2S,4R)-1-(Benzyloxycarbonyl)-4-hydroxy-
N,N-dimethyl-2-pyrrolidinecarboxamide
25 A mixture of 15 g of (28,4R)-1-(benzyloxy-

carbonyl) -4-hydroxy-2-pyrrolidinecarboxylic acid,

7.64 g of HOBT and 11.65 g of DCC in 250 ml of DCM is



of an oil. C tert-Butyl 2-[[(3R 5S)-5-[(dinethylam no) 87

carbonyl ] - 3-pyrrolidinyl]oxy]acetate A mxture of 6.3 g of the conpound
cbtained in the preceding step and 0.7 g of 10% pal | adi umon- charcoal in
200 M of EtQOAc is hydrogenated for 5 3 hours, at RT and under atnospheric
pressure. The catalyst is filtered off on Celite and the filtrate is
concentrated to half its vol ume under ggfuunl A solution of the expected
product is obtained, which is used in Preparations 3.43 and 3.44. 10
Preparation 2.7 (3R, 5S)-5-[(Di nethylam no)carbonyl]- 3-pyrrolidine

3- (4- nor pholdViRf o onatifsMar #b. ondVedddeion MimaPIECH N O \-J
A) Benzyl (2S, 4R)-4-(acryl oyl oxy) (1}15&! oy A - f
2- [ (di net hylcawilre) G kenYilde ot " HinfitI8LHPRY | HE 1 £ RIS, O g o
thé(conpou%d obtained in éiep A ofJPreparation fﬁ% éhd 2f§% &Q%f

triethyl am sparigint0Gcd 1af BGMtes corl athitsd MGt drd 18 Hf 1Ayl Ay
chloride are added dropwi se and the m xture is stirred 20 for 2 hours at

OC. The readt homns »atulRe .i Arwasized ulilidh manaireralands dfi eck@roNa2sS04, and
the solvent is evaporated off under vacuum 5.5 g of the expected product
are obt aPnednidn thiee ffiditmadgfe drs cidndentBenzad (REAR)adxd diTrs hyl am no) - 25
carbonyl]-4-[[ 3-(4-norpholinyl)propanoyl ] oxy] -

residue is taken up in saturated Na,CO; solution and

extracted with DCM, the organic phase is dried over

Na,S0O; and the solvent is evaporated off under vacuum.

13 g of the expected product are obtained in the form

10 of an oil.

B) tert-Butyl 2-[[(3R,58)-
1-[(Benzyloxycarbonyl)-5-[ (dimethylamino)carbonyl]-
3-pyrrolidinyl]oxy]acetate

A mixture of 5 g of the compound obtained in

15 the preceding step and 3 g of tetrabutylammonium
hydrogen sulphate in 100 ml of benzene is cooled to
0°C, 50 ml of aqueous 50% NaOH solution are added,
followed by dropwise addition of 5 g of tert-butyl
bromoacetate, and this mixture is stirred vigorously

20 for 30 minutes. The reaction mixture is diluted with a
benzene/DCM mixture, the phases are separated by
settling, the organic phase is dried over Na,S0, and the
solvents are evaporated off under vacuum. The residue
is chromatographed on silica gel, eluting with EtOAc.

25 6.3 g of the expected product are obtained in the form

of an oil.

C) tert-Butyl 2-[[(3R,5S)-5-[(dimethylamino) -



1-pyrrolidinecarboxylate 0.265 g of ferric chloride and then 2.13 g of 88
nor phol ine are added to a solution of 5.5 g of the conpound obtained in
the preceding step in 100 Ml of DCM and the mxture is stirred for 18
hours at RT. The reaction mxture is washed with saturated Na2SO4 5
solutlon t he phases are separated by settling, the organic phase is dried
over Na2SO4 and the solvent is evaporgted off under vacuum The residue is
¢hromat ographed on silica gel, eluting mnth DCM and then with a DCM MeCH
m xture (94/6; v/iv). 4.5 g of the 10 expected product are obtained in the

formof an ar bonyl 3-pyrrolidine
3- (4- nor pho %%???g%op|§%§§}o HPure é?%%‘%%k%bf thg Lonpogﬁd obtalned in
t he precedlng step ang nggugeogflg%gpg# %g}%% %%Quﬁﬁqﬁﬁgﬁl 200 nm of

Et OAc i s hydrogenated for 3 hours at at eric pressure. The

catal yst isjhithergdeebliing Sekpt enand. bh@ bl 103t @413 actRH S ated to
hal f its vol ume under vacuum A solution of the expected product is

obt ai ned, wBh&hcbs8l20nused mh bl &tbaemiisn hPoepdetait@d FAS. Preparation of
t he conpounds of formula (I1). Preparations 3.1 and 3.2
(2S, 4R) -3- [ 5-Bbhlios 0- 8t (RTnehtoupdeengltinospheric pressure. The
2- 0x0- 2, 3-di hydro-| H-indol - 3-yl ] - 4- hydroxy-N, N- 25
di net hyl - 2-pgtabyeti hechiborasideffi son€elAtandnidsdiner fBltrate is

concentrated to half its volume under vacuum. A

solution of the expected product is obtained, which is

used in Preparations 3.43 and 3.44.

10 Preparation 2.7
(3R,58)~-5~[ (Dimethylamino)carbonyl] -

3-pyrrolidine 3-(4-morpholinyl)propionate

(V):R¢=-N(CH,), ; R,=-COCH,CH~N O
—/

A) Benzyl (28,4R)-4-(acryloyloxy)-
15 2-[(dimethylamino)carbonyl]-1l-pyrrolidinecarboxylate
A mixture of 5 g of the compound obtained in
step A of Preparation 2.6 and 2.31 g of triethylamine
in 100 ml of DCM is cooled to 0°C, 1.6 ml of acryloyl
chloride are added dropwise and the mixture is stirred
20 for 2 hours at 0°C. The reaction mixture is washed with
water and dried over Na,S0,, and the solvent is
evaporated off under vacuum. 5.5 g of the expected
product are obtained in the form of an oil
B) Benzyl (2S,4R)-2-[(dimethylamino) -
25 carbonyl]-4-[[3-(4-morpholinyl)propanoyl]oxy]-
l-pyrrolidinecarboxylate

0.265 g of ferric chloride and then 2.13 g of



(1) : M =d4d; R =H RBE=0CH3;, R4 =H 89 R =N(CH3) 2 ; R6 = H The
conpound obtained in Preparation 2.1 b) is dissolved in 5 mM of DCM 1.62
g of triethylami ne are added, followed by a suspension of 2.2 g of the 5
conpound obtained in Preparation 1.1 in 2 m of THF, and this mxture is
stirred for 6 hours at RT. 3 x 0.8 g of triethylam ne are then added over a
period of 24 hours with stirring. At tdge end of the reaction, the

formati on of an abundant precipitate is observed. 10 The precipitate forned
is spin-filtered off and taken up in a m xture consisting of 5% K2CCO3

sol ution anegorppd1Minedfard REILOHAI NI KO 0 Of JBOH, 5fet19éga”i ¢ phase
is washed with 5% K2CO3 solution, with saturated NaC~solution and dried

over Na2SO4coamdunide cbladerics itb e fraidd@ldy svaporatego aff ypder vacuum
The precipitate formed is spin-filtered off to give 0.875 g of isoner A

The spin-fi PCMat iamudl robteheri dthcpeoriss astd rreaiht de d e whe ogmtwer aphed on
alumna, eluting with a gradient of a DCM MeOH m xture of from (96/4; v/v)
to 20 (95/5reacionThdxbtnrd sensveshade veafarsttattated eajgess pol ar, isoner
A. compound of Preparation 3.1, giving an additional 0.359 g; mp. =
265- 268C2 aS228tion) gGhec phager6 anshisersimatgd 135 setteimpr eclpol ar, i somer
B: conmpound of Preparation 3.2, which is recrystallized froma
organic phase is dried over Na;SO; and the solvent is
evaporated off under vacuum. The residue is
chromatographed on silica gel, eluting with DCM and
then with a DCM/MeOH mixture (94/6; v/v). 4.5 g of the
10 expected product are obtained in the form of an oil.
C) (3R,5S8)-5-[(Dimethylamino)carbonyl]-
3-pyrrolidine 3-(4-morpholinyl)propionate
A mixture of 4.2 g of the compound obtained
in the preceding step and 0.45 g of 10% pralladium-on-
15 charcoal in 200 ml of EtOAc is hydrogenated for
3 hours, at RT and at atmospheric pressure. The
catalyst is filtered off on Celite and the filtrate is
concentrated to half its volume under vacuum. A
solution of the expected product is obtained, which is
20 wused in this form in Preparation 3.45.
Preparation of the compounds of formula (II).
Preparations 3.1 and 3.2
(25,4R)-1~[5-Chloro-3- (2~-methoxyphenyl) -
2-0ox0-2,3-dihydro-1H-indol-3-yl]-4-hydroxy-N, N-
25 dimethyl-2-pyrrolidinecarboxamide, isomer A and isomer

B

(IT): Ry = Cl; Ry = H; Ry = OCH;; Ry = H;



DCM i so-ether mxture to give 0.72 g, containing 90 0.15 nol of iso-ether.
aD5 = -193.7C (¢ = 0.16; chloroform. Preparations 3.3 and 3.4

(°2S, 4R) - 1-[ 5- Chl or 0- 3- (2- chl or ophenyl )-2-o0x0 5

2, 3-di hydro- 1H-i ndol - 3-yl ] - 4- hydr oxy- N, N- di et hyl -

2-pyrrolidinecarboxani de, isoner A and isoner B (Il1) : RL =d; R =H R3
=d; M=H R =N(CH) 2; R = H @8 g of the conpound obtained in
Preparation 10 2.1 a) and then 3.5 m of DI PEA are added, at RT, to a

m xture of 3 g of the conpound obtained in Preparation 1.2 in 50 m of DCM
and this myluceyigy,pfi @ed for 12 hours at RT. The reaction mXxture is
concentrat ed under vacuum the residue is extracted 15 wth EtOAc, the

organi ¢ phase is washetheMddhR¥er? G a iSO b d &%iém.w]{m vat er,

with saturated NaCl solution and dried over Na2SX4, and the so vent is
evapor at ed afsf airgelweruwms The gresdie 1 52 romatogsapieshore silica gel,

eluting with a DCM MeCH 20 m xture (95/5; v/v). The two isoners are
separated: aret leddesss fipdllawed Symer AlspmRGMb O . Prepst atheon 3.3, which
is re-chromat ographed on alumna, eluting with a DCM MeOH m xture (95/5;
v/iv) to 5gi vempol8Z @bt253naldh in FA¥paFatcion (L.15;ircH anlofef MHF -, the nore
pol ar, isoner B: conpound of Preparation 3.4, which is re-chromatographed
on and this mixture is stirred for 6 hours at RT.
3 X 0.8 g of triethylamine are then added over a period
of 24 hours with stirring. At the end of the reaction,
the formation of an abundant precipitate is observed.
10 The precipitate formed is spin-filtered off and taken
up in a mixture consisting of 5% K,;CO; solution and
100 ml of EtOAc containing 10 ml of MeOH, the organic
phase is washed with 5% K,CO; solution, with saturated
NaCl solution and dried over Nay;S04s, and the solvents
15 are partially evaporated off under vacuum. The
precipitate formed is spin-filtered off to give 0.875 g
of isomer A. The spin-filtration mother liquors are
combined and chromatographed on alumina, eluting with a
gradient of a DCM/MeOH mixture of from (96/4; v/v) to
20 (95/5; v/v). The two isomers are separated:
- the less polar, isomer A: compound of
Preparation 3.1, giving an additional 0.359 g;
m.p. = 265-268°C.
a2’ = +180° (c = 0.16; chloroform);
25 - the more polar, isomer B: compound of

Preparation 3.2, which is recrystallized from a

DCM/iso-ether mixture to give 0.72 g, containing



91 5 10 alumna, eluting with a DCM MeOH m xture (95/5; v/iv) 0.68 g is

obtained after crystallization froma DCMiso-ether mxture; mp. =
266-267C. aD5 = -225.6 (¢ = 0.117; chloroform. Preparations 3.5 and 3.6
€2S, 4R) - 1- [ 5- Met hyl - 3- ( 2- net hoxyphenyl )

2- 0X0- 2, 3-di hydro-1 Hindol - 3-yl ] -4-hydroxy-N, N-

di met hyI 2-pyrrolidi necarboxam de, iso A and isonmer B (Il) : R1L = CH3;
R2 =H RI=0CH3 ; R4 =H R5 = N ( 2, R6 = H3.5 n of D PEA and
then 1 g of the conpound obtained in Preparation 2.1 a) are added to a

m xture of gl4% e Af dihe Lomaound obtained in Preparation 1.3 in 15 15 ni
of DCMand 3 mM of THF, and this mxture is stirred for 5 hours at RT. The

reaction mxture is dbmr'cen{l%\?n gteanfier= vacuem chbheroesigdyue i s extracted
with Et OAc, the organic phase is washed with 5% K2CO3 solution, three

times with water, w tPreafdr=aliethd\aC3 2t W ion and dried over Na2SO4,
and the solvent is evaporated off under vacuum The residue is

chromat ographed on si (253 4591-1-€5:0h1G -3+ @ LEM IR Ph et Xt L 54 R6/ 4,
v/iv). The two isoners are separated: - the less polar, isomer A conpound
of 25 Pr&pakaBi-0Ahy & o-ilH-dmdcd -Grydt]ald-rgett dyoN aq-m&ﬁet&grl-et her m xture.
0.183 g is obtained;, mp. = 257-258C
2- pyrrolldlnecarboxamlde, isomer A and isomer B
(IT): Ry = Cl; R, = H; Ry = Cl; Ry = H;
Rs = N(CH3)2; Re = H
0.8 g of the compound obtained in Preparation
10 2.1 a) and then 3.5 ml of DIPEA are added, at RT, to a
mixture of 3 g of the compound obtained in
Preparation 1.2 in 50 ml of DCM, and this mixture is
stirred for 12 hours at RT. The reaction mixture is
concentrated under vacuum, the residue is extracted
15 with EtOAc, the organic phase is washed with 5% K2CO5
solution, three times with water, with saturated NaCl
solution and dried over Na,;S0Os;, and the solvent is
evaporated off under vacuum. The residue is
chromatographed on silica gel, eluting with a DCM/MeOH
20 mixture (95/5; v/v). The two isomers are separated:
- the less polar, isomer A: compound of
Preparation 3.3, which is re-chromatographed on
alumina, eluting with a DCM/MeOH mixture (95/5; v/v) to
give 0.182 g.
25 oy’ = +235.3° (¢ = 0.15; chloroform);

- the more polar, isomer B: compound of

Preparation 3.4, which is re-chromatographed on



aD5 = +151.6 (¢ = 0.122; chloroform; 92 - the nore polar, isoner B:
cofrpound of Preparation 3.6, which is re-chromatographed on alumna,
€luting with a DCM MeOH mi xture (97/3; v/v) 0.498 g is obtained, which is
wsed without further 5 purification. Preparations 3.7 and 3.8

(25, 4R) - 1-[ 5- Chl or o- 3- ( 2- net hoxyphenyl ) -

2- 0x0- 2, 3-di hydro-1 Hindol - 3-yl ] - 2- (azghi di n- . .

T-yl carbonyl) - 4- hydroxypyrrolidine, isoner Aand 10 isomer B (I1):R _ Cl
; R=H; R3=CCH. ; RA=H; RS= -N, ~ ;R6=H. 1.82 g of the conpound obt ai ned

in Preparabighikal andetiben.d ol bl REARLE AdHed, (/s RT, 0 a sol ution
of 0.9 g of thelcgrrpoundlog?ai nedai n 1gPPreparat| on ‘%’Qﬁ n 1§ r12| of DCM

and this mgtegeg ss boebeded aARCr QrydhAUriSailg, 18aGL ipn M xture is
concentrated under vacuum the residue is taken up in 5% K2CO3 sol ution

and extract padMyhsee ethees miixithret; O p. theegmgred or gani c phases are
washed with water, with;20 saturated NaC solution and dried over Na2SO4,
and the solvent is efapdrat?dd St Uhder0 vEElumhidreofeendue i s
chromat ogr aphed on alumna, eluting with a DCM MeOH mi xture (96/4; v/v).
The two Psoners are s@paparedionst Be5l essl Boléar, isonmer A: conpound of 25

Preparation 3.7, which is recrystallized fromiso-ether to give 0.243 g;
mp. = 270-271C. (2S,4R) -1~ [5-Methyl-3- (2-methoxyphenyl) -

2-0ox0-2,3-dihydro-1H-indol-3-yl]-4-hydroxy-N, N-
dimethyl-2-pyrrolidinecarboxamide, isomer A and
isomer B
10 (IT): Ry = CH3; R, = H; Ry = OCH;3; Ry = H;
Rs = N(CH3)2; R = H
3.5 ml of DIPEA and then 1 g of the compound
obtained in Preparation 2.1 a) are added to a mixture
of 1.5 g of the compound obtained in Preparation 1.3 in
15 15 ml of DCM and 3 ml of THF, and this mixture is
stirred for 5 hours at RT. The reaction mixture is
concentrated under vacuum, the residue is extracted
with EtOAc, the organic phase is washed with 5% K,CO,
solution, three times with water, with saturated NaCl
20 solution and dried over Na;S0Os;, and the solvent is
evaporated off under vacuum. The residue is
chromatographed on silica gel, eluting with a DCM/MeOH
mixture (96/4; v/v). The two isomers are separated:
- the less polar, isomer A: compound of

25 Preparation 3.5, which is crystallized from a DCM/iso-

ether mixture. 0.183 g is obtained; m.p. = 257-258°C.

02’ = +151.6° (c = 0.122; chloroform) ;



a2b5 = +169.5 (c = 0.115; chloroform; 93 - the nore polar, isomer B:
conpound of Preparation 3.8, to give 0.716 g which is used w thout

further purification. Preparations 3.9 and 3.10 5

€2S,4R) -1 -[ 3- (2- Met hoxyphenyl ) - 5- _

trifluoromet hoxy- 2- oxo- 2, 3-di hydro-1H-indol -3-yl |- _

4- hydr oxy- N, N-di met hyl - 2- pyrrol i di necardzoxani de, isomer A and isomer B
(1) + RL=0CF3; RR=H; RB=0CH3 ; R4 =H; 10R =N(CGB) 2; R =H
4 m of DIPEA and then 1.26 g of the conpound obtained in Preparation 2.1
a) are added to the soldHd eibrd Fddmea€ompaitsl- abt aé&%tll_rﬂggggar ation 1.4

in DCM and this mxture is stirred for 4 hours at reaction

mxture is Eoepanratdiosd urdewhiatluig Adiechrded thwrdshext sact ed with Et OAc,
the organic phase is washed with 5% K2CO3 solution, twice with water, with

sat urat ed Nadumgoleut iedmtamg oviitddl e0\EIM NEXFO41 e d heo7 59} veny) | s _
evaporated off under vacuum The residue is 20 chromatographed on al um na,
eluting witR-BSM &nd st iedkainead atyraidiientusdd aviDCMeGhntxéxire up to
(95.5/4.5; v/vy). The two isoners are separated: - the |less polar, isoner
A: conpodndPYF1ipFEFarat-i on 3.9, which is crystallized fromiso-ether 25
to give 0.09 g, mp. = 231-233C. aD5 = +152 (c = 0.123; chlorofornm; - the
nore pol ar, isoner B: FEGRFSGdoms 3.7 and 3.8

(28,4R)—l—[5—Chloro—3—(2—methoxyphenyl)—
2-0x0-2,3~dihydro-1H-indol-3-y1]-2- (azetidin-
l-ylcarbonyl) -4-hydroxypyrrolidine, isomer A and

10 isomer B

(I:R, = Cl ; R,=H; R;=0CH, ; R,=H ;R = —N<> ;R =H,

1.82 g of the compound obtained in
Preparation 1.1 and then 2 ml of DIPEA are added, at
RT, to a solution of 0.9 g of the compound obtained in
15 Preparation 2.2 in 15 ml of DCM, and this mixture is
heated at 40°C for 3 hours. The reaction mixture is
concentrated under vacuum, the residue is taken up in
5% KyCO3 solution and extracted three times with EtOAc,
the combined organic phases are washed with water, with
20 saturated NaCl solution and dried over Na,;504, and the
solvent is evaporated off under vacuum. The residue is
chromatographed on alumina, eluting with a DCM/MeOH
mixture (96/4; v/v). The two isomers are separated:
- the less polar, isomer A: compound of
25 Preparation 3.7, which is recrystallized from iso-ether
to give 0.243 g; m.p. = 270-271°C.
03> = +169.5° (¢ = 0.115; chloroform);



94 Preparation 3.10, to give 0.323 g; mp. = 219-220C. abDs = -220 (c =
0.11; chloroform. Preparations 3.11 and 3.12

(2S, 4R) - 1- [ 5- Chl or o- 3- ( 2- net hoxyphenyl ) 5

6- met hyl - 2- oxo- 2, 3-di hydro-| Hindol - 3-yl ] - 4- hydr oxy-

N, N- di met hyl - 2- pyrrol i di necar boxam de, isoner A and isoner B 10 (I1) : Rl
=C; R =6-CH3; R3=0CH3; R4 = H Kx=N(CH3) 2, R6 = H The solution
of the compound obtained in Preparation 1.5 in DCMis cooled to 0C, 2.25
m of DI PEA are added, followed by 0.83 g of the conpound obtained in

Preparation 2.1 a), anddid sno¥ieXiddiud S isdndy &8t fmdR.pWs while
allowing the tenperature to 15 return to RT. The reaction mxture is
concent r at etPrepadert ivac 3ud, tthe giesi AUl Exilan ek Wddd BAout he

organi ¢ phase is washed with 5% K2CO3 solution, with water, with saturated
NaCl sol uti dmraierdpued fovert iNm2S0O4, and the solvent is evaporated off
under vacuum 20 The residue is chromatographed on silica gel, eluting
with a DCM MeCOH ni xt uPgepaseas;iopsy)3.. STead \io liconers are separated: - the
| ess pol ar, isonmer A: conpound of Preparation 3.11, which is crystallized
fromisoether 25 to (gSvéR0-1393g (2mMethoxypheareil -5 = +162.5 (¢ = 0. 144;
chloroform;
Er1fluoromethoxy—2—oxo—2,3—dihydro—1H%indol—3—y1]—
4-hydroxy-N,N-dimethyl-2-pyrrolidinecarboxamide,
isomer A and isomer B
(II): Rl = OCF3,‘ Rg = H,’ R3 = OCH3,’ R4 = H,’
10 R5 - N(CH3)2; R5 = H
4 ml of DIPEA and then 1.26 g of the compound
obtained in Preparation 2.1 a) are added to the
solution of the compound obtained in Preparation 1.4 in
DCM, and this mixture is stirred for 4 hours at RT. The
15 reaction mixture is concentrated under vacuum, the
residue is extracted with EtOAc, the organic phase is
washed with 5% K;CO; solution, twice with water, with
saturated NaCl solution and dried over Na,S0,, and the
solvent is evaporated off under vacuum. The residue is
20 chromatographed on alumina, eluting with DCM and then
with a gradient of a DCM/MeOH mixture up to (95.5/4.5;
v/v). The two isomers are separated:
- the less polar, isomer A: compound of
Preparation 3.9, which is crystallized from iso-ether
25 to give 0.09 g; m.p. = 231-233°C.

a2’ = +152° (¢ = 0.123; chloroform);

- the more polar, isomer B: compound of



CCD - the nore polar, isomer B: conpound of 95 Preparation 3.12, to give
0.606 g which is used without further purification. Preparations 3.13 and
3.14 (2S,4R)-1-[3-(2-Chl orophenyl)-5,6-dimethyl- 5

2- 0X0- 2, 3-di hydro-1 Hindol - 3-yl ] -4-hydroxy-N,N

di met hyl - 2- pyrrol i di necar boxami de, isomer A and isonmer B (Il) : RlL = CH3;
R2 =6-CH3; RB=0d; A =H RS = N (6if3) 2; R6 = H 10 The solution of the
conmpound obtained in Preparation 1.6 in DCMis cooled to 0C, 0.6 nl of

Dl PEA is added, followed by 0.7 g of the conmpound obtained in Preparation

2.1 a) and bhipabXlivhe 31.90 Stld 8GO WERBI0N, whil e aldping dhe
terrpe%ature to§T5 rilse to RI. Thgqréeacti on %txtwﬂ.e i's cgjrllmcen rated under
vacuum the residue i 9¥aker220P i fr 5%K2XAB @olstdbermangd  ext racted with
Et OAc, the organic phase is dried over Na2SO4 and the solvent is

evaporated of f under vaegaratibhe Regildead $.ahr omat ographed on silica gel,
eluting 20 with a DCM MeCH m xture (95/5; v/v). The two isoners are

separated: - the |ess (g6l d4R) -ilsd3eChAoresnpaerthehoxpiganati-on 3. 13. - the
nore polar, isoner B: conpound of 25 Preparation 3.14, to give 0.363 g in
t he fornPof bameshyl-dhpak-iks 3uslédydirphddt- ihdotlRer- yiuH4-hgatroxy.-
N,N-dimethyl-2-pyrrolidinecarboxamide, isomer A and
isomer B
(IT): Ry = Cl; Ry = 6-CH3s; Rs; = OCH3; Ry = H:
Rs = N(CH3)2; R¢ = H
10 The solution of the compound obtained in
Preparation 1.5 in DCM is cooled to 0°C, 2.25 ml of
DIPEA are added, followed by 0.83 g of the compound
obtained in Preparation 2.1 a), and this mixture is
stirred for 12 hours while allowing the temperature to
15 return to RT. The reaction mixture is concentrated
under vacuum, the residue is extracted with EtOAc, the
organic phase is washed with 5% K;CO; solution, with
water, with saturated NaCl solution and dried over
Na;S04, and the solvent is evaporated off under vacuum.
20 The residue is chromatographed on silica gel, eluting
with a DCM/MeOH mixture (95/5; v/v). The two isomers
are separated:
- the less polar, isomer A: compound of
Preparation 3.11, which is crystallized from iso-ether

25 to give 0.139 g, m.p. = 260-261°C.

a§5= +162.5° (¢ = 0.144; chloroform);

- the more polar, isomer B: compound of



Preparations 3.15 and 3.16 96 5

(2S,4R)-1-[ 5- Chl or o- 3- (2, 3-di net hoxyphenyl ) -

Z- oxo- 2, 3-di hydro- | Hi ndol - 3-yl ] - 4- et hoxy- N, N-

di met hyl - 2- pyrrolidi necarboxam de, isoner A and isonmer B (lIl) : RlL = d;
R2 =H RBR=0CH3; R4 =3-CCH3; R5 =N(CHs) 2 ; RE =CH3 1.71 m of
DI PEA and then 0.75 g of the conpound ajf ained in Preparation 2.3 are
added, at RT, to a solution of 1.1 g of the conpound obtained in 10
Preparation 1.7 in 20 mMl of DCM and this mxture is stirred for 3 hours

at RT. The r@agid:Qt Bt i sco Wr@r@é@dg%%?ﬁﬁ&%ﬂg%%&due s

extracted wth EtQAc, the organic phase 1s washe sol ution,

twice wth airethemigdrisaitdy@ted, NaCl 15 sol ution and dried over Na2SO4,
and the solvent is 20 evaporated off under vacuum The residue is

chronat ogr aphed on al wdemsrad s B Vi3 hared o3 agdi ent of a DCM MeOH ni xture
of from(98.5/1.5; v/v) to (98/2; wv/v). The two isoners are separated: -

the | ess polar, isoner(28, 4F0nioultt Of -Clxepaslednywh) 36 16-dimeghye- 0. 32 g -
the nore polar, isoner B: conpound of Preparation 3.16, which is
recryst all i ZedRadm3-sbi-hysiteerl H-o rglade- D-v0)] ¢4 -y qroxy 28N 237C 25
dimethyl-2-pyrrolidinecarboxamide, isomer A and
isomer B
(II): Ry = CH3; R; = 6-CH3; Ry = Cl; Ry = H;
Rs = N(CH3)2; Re = H
10 The solution of the compound obtained in
Preparation 1.6 in DCM is cooled to 0°C, 0.6 ml of
DIPEA is added, followed by 0.7 g of the compound
obtained in Preparation 2.1 a) and this mixture is
stirred overnight while allowing the temperature to
15 rise to RT. The reaction mixture is concentrated under
vacuum, the residue is taken up in 5% K,;CO3; solution and
extracted with EtOAc, the organic phase is dried over
Na,S0O; and the solvent is evaporated off under vacuum.
The residue is chromatographed on silica gel, eluting
20 with a DCM/MeOH mixture (95/5; v/v). The two isomers
are separated:
- the less polar, isomer A: compound of
Preparation 3.13.
- the more polar, isomer B: compound of
25 Preparation 3.14, to give 0.363 g in the form of an oil
which is used without further purification.

Preparations 3.15 and 3.16



a25 = -160.7 (c = 0.102; chloroforn) Preparations 3.17 and 3. 18
(2S, 4R) - 1-[ 5- Chl or 0- 3- ( 2- net hoxyphenyl ) 97

6-trifluoronethyl-2-oxo-2, 3-di hydro-| Hi ndol -3-yl ] - _

4- et hoxy- N, N-di met hyl - 2- pyrrol i di necar boxam de, isoner A and isoner B

g Rl =0C; RR=6-CF3; R3 =0CH3; R4 =H 5R =N(CB) 2, R6 = C3
2.5 m of DIPEA and 0.870 g of the compgund obtained in Preparation 2.3
are added to the solution of the conpound obtained in Preparation 1.8 in
10 mM of DCM and the mixture is stirred for 10 hours at RT. The 10
reaction mixture is cqngentr)atied sURGALAGUUD A RE mdi8sidHshds, 8t ract ed
with Et OAc, the organic phase is washed with 5% K2CO3 solution, twice with
wat er, w t h2-sgbunatediNg@rosalritingd1and ydri-ad eueio-Na3s@t, and the
solvent is evaporated off under vacuum The residue i's 15 chromat ographed
on al unmi na, délmethyd -2-pyraofrddineria rdoxamilddyl NeGnad »t wrel (98.5/1.5; v/v).
The two isoners are separated: - the |ess polar, isoner A conpound of
Preparati oni8oh@r ®hich is crystallized fromDCMto 20 give 0.23 g; mp. =
291-293C abs = +131.6 (c = 0.12; chloroform; - the nore polar, isomer B:
conpound>of Preparat i(éA)3. R8, =wBl chRi 5= gie®Rapit &0 ; f Rons hex@@;t 0  gi ve

0.44 g; mp. = 138-140C 25 a25 = -157.1 (¢ = 0.098; chloroform
Rs = N(CH3)2; R¢ = CH,

o —

1.71 ml of DIPEA and then 0.75 g of the
compound obtained in Preparation 2.3 are added, at RT,
to a solution of 1.1 g of the compound obtained in

10 Preparation 1.7 in 20 ml of DCM, and this mixture is
stirred for 3 hours at RT. The reaction mixture is
concentrated under vacuum, the residue is extracted
with EtOAc, the organic phase is washed with 5% K,CO;
solution, twice with water, with saturated NaCl

15 solution and dried over Na,;S0s, and the solvent is
evaporated off under vacuum. The residue is
chromatographed on alumina, eluting with a gradient of
a DCM/MeOH mixture of from (98.5/1.5; v/v) to (98/2;
v/v). The two isomers are separated:

20 - the less polar, isomer A: compound of
Preparation 3.15, to give 0.32 g

- the more polar, isomer B: compound of
Preparation 3.16, which is recrystallized from iso-
ether to give 0.49 g; m.p. = 235-237°C

25 a3’ = -160.7° (c = 0.102; chloroform).

Preparations 3.17 and 3.18

(25,4R)-1-[5-Chloro-3- (2-methoxyphenyl) -



Preparations 3.19 and 3.20 (2S, 4R)-1-[5-Chl oro-3-(2-chl orophenyl) 98

6- et hoxy- 2- oxo- 2, 3-di hydro-1| Hi ndol - 3-yl | - 4- met hoxy-
N,N—dinethyI-Z-pyrroIidinecarboxanide, isoner A and isonmer B (Il) RL = d;
R2 6-OCH3; R =C; RA =H O5R =N(CB) 2; R =CH 1.5 g of the
corrpound obtained in Preparation 2.3 are added, under an argon atnosphere,
fo the suspension of the conpound obtaigwed in Preparation 1.9 in DCM

foll owed by dropw se addition 10 of a solution of 1.8 g of DIPEAin 2 m of
DCM and the mxture is stirred for 2 hours at RT. The reaction mxture

i s concent r gted iRy ofRGHM - A he J-esifl Hfdré afﬁrswlh&gp n_}%/ CCB sol ution

and extracted with EtOAc, the organi’c phase wth

saturated 13 N@@hdﬁ%JﬁINﬁaﬁmaiﬂymJ%iﬁyﬁ¥of¥é¥ﬂ¥bafﬂﬁké% i's part'a"y

concentrated and the precipitate fornméd is left to crystallize and is

spin-filterdgonkl AABNGdMIMerd B8 Separated out: - isoner A conpound of
Preparation 3.19, to 20 give 0.581 g; mp. = 249-250C. a25 = +202.5 (c =

0.12; chloroform. TheIgpi ®.f &l Clat Ren=1690By ;s RAre ochr oMy agrigphed on
alumna, eluting with a DCM MeOH m xture (98/2; v/v). The other isomer is
separ at ed oBt:=28(CHi)he Rere @Bt ar, isoner B: conpound of Preparation
3.20, to give 0.519 g after crystalllzatlon
.5 ml of DIPEA and 0.870 g of the compound
obtained in Preparation 2.3 are added to the solution
of the compound obtained in Preparation 1.8 in 10 ml of
DCM, and the mixture is stirred for 10 hours at RT. The
10 reaction mixture is concentrated under vacuum, the
residue is extracted with EtOAc, the organic phase is
washed with 5% K,CO; solution, twice with water, with
saturated NaCl solution and dried over Na,SO,, and the
solvent is evaporated off under vacuum. The residue is
15 chromatographed on alumina, eluting with a gradient of
a DCM/MeOH mixture (98.5/1.5; v/v). The two isomers are
separated:
- the less polar, isomer A: compound of
Preparation 3.17, which is crystallized from DCM to
20 give 0.23 g; m.p. = 291-293°C
o3> = +131.6° (c = 0.12; chloroform);
- the more polar, isomer B: compound of
Preparation 3.18, which is precipitated from hexane to
give 0.44 g; m.p. = 138-140°C
25 a3’ = -157.1° (c = 0.098; chloroform).
Preparations 3.19 and 3.20

(25,4R)-1-[5-Chloro-3-(2-chlorophenyl) -



froma DCM Et OAc m xture; mp. = 243-244C 99 5 = -221.8 (¢ = 0.13;
chlforoform. (XD Preparations 3.21 and 3. 22

(2S, 4R) - 1- [ 6- Chl or 0- 3- ( 2- net hoxyphenyl ) -

5- et hyl - 2- oxo- 2, 3-di hydro-I Hindol - 3-yl ] -4-methoxy 5

N, N- di met hyl - 2- pyrrol i di necar boxani de, isomer A and isomer B (l11) : RL =
CH3; R = 6-d; RB=0OCH3; R4 = H Rogg N (CH3) 2; R6 = CH3 5.5 ml of

Dl PEA and then 1.85 g of the 10 conpoué? obtained in Preparation 2.3 are
added to the solution of the conpound obtained in Preparation 1.10 in

DCM  and th%—Eﬂéﬁt}w}ﬁrjﬁ—o%&;-rf,@j—ciiq{yéx%iﬂ#'—rﬁmﬂ;l—%r—'yl]be-rﬁgﬁﬁ%itc n mxture

is concentrated under vacuum the Tresidue Is extracted wt c, the

organi ¢ phasg N-3like tiasher kb B4 KRB 15otathi @9, {9k Wi tdhyater, with
saturated NaCl solution and dried over Na2SO4, and the solvent is
evapor at ed dfsom#girde vacuum The residue is chromat ographed on al um na,
eluting with a DCM MeOH mixture of from (99/1; v/v) to (98/2; v/v). The
two 20 isoners are sepdriat &]: =281; Rhe=| €sGCRO! &z = €AFRR,A= BOmpound of
Preparation 3.21, to give 0.7 g after crystallization fromiso-ether; mnp.
= 264C ab5 Rs+388(CH::=0.Rk; =chHerof orm); - the nore polar, isoner B:
conpound of
1.5 g of the compound obtained in
Preparation 2.3 are added, under an argon atmosphere,
to the suspension of the compound obtained in
Preparation 1.9 in DCM, followed by dropwise addition
10 of a solution of 1.8 g of DIPEA in 2 ml of DCM, and the
mixture is stirred for 2 hours at RT. The reaction
mixture is concentrated under vacuum, the residue is
taken up in 5% K;CO; solution and extracted with EtOAc,
the organic phase is washed with water, with saturated
15 NaCl solution and dried over Na;S0O,, the EtOAc is
partially concentrated and the precipitate formed is
left to crystallize and is spin-filtered off. An isomer
is separated out:
- isomer A: compound of Preparation 3.19, to
20 give 0.581 g; m.p. = 249-250°C.
a2’ = +202.5° (¢ = 0.12; chloroform).
The spin-filtration liquors are
chromatographed on alumina, eluting with a DCM/MeOH
mixture (98/2; v/v). The other isomer is separated out:
25 - the more polar, isomer B: compound of

Preparation 3.20, to give 0.519 g after crystallization

from a DCM/EtOAc mixture; m.p. = 243-244°C



Preparation 3.22, to give 1.275 g after crystallization fromiso-ether;
mp. = 245C 100 abD5 = -195.1 (¢ = 0.12; chloroform Preparations 3.23 and
3.24 (2S,4R) -1-[5-Chl oro-3-(2-net hoxyphenyl)

2- 0x0- 2, 3-di hydro-| Hindol - 3-yl ] -4-ethoxy-N, N-di nethyl- 5
2-pyrrolidinecarboxam de, isoner A and isonmer B (Il1) : RL=Cd; RR = H R3
=OCH3i R4 = H R5 =N(CH3) 2 ; R6 =4,CH2CH3 A mixture of 2.15 g of the
conpound obtained in Preparation 1.1, 3 g of the conmpound obtained in 10
Preparation 2.4 and 1.4 g of triethylamne in 50 M of THE is stirred for

48 hours at RT. The regftd orpai xdaur g 4 sp concem 1§t &ebHpder vacuum the
residue is taken up in water and extracted wwth DCM the organic phase is

dried over Na2SO4 andptlag-$@ltMeRls i3S 2avapy at &g of f 15 under vacuum The
residue is taken up in a Et OAc  m xture (50/50; v/v), heated to ref |ux

and left to stand. Thespuegi-pitatenidrd (S sidhddjdiia ) of f and
isolated: - isomer A conpound of Preparation 3.23, t0O 20 give 1.1 g; mp.

= 236C aDb 5-méBAy(c2=0R022; 3cklitrahermy- i HoR 158111 d-mddiay) quors are
chromat ographed on silica gel, eluting with an EtQAc/ MeOH m xture (97/3;
v/ v) and5t hy, StHémeithpier -byrra] isd pacatredeutiide, tikmer e pelar, isoner B:
conpound of
isomer B
(IT): Ry = CHs; R, = 6-Cl; Ry = OCH;; Ry = H;
Rs = N(CH3)2; Re¢ = CH3
5.5 ml of DIPEA and then 1.85 g of the
10 compound obtained in Preparation 2.3 are added to the
solution of the compound obtained in Preparation 1.10
in DCM, and the mixture is stirred for 12 hours at RT.
The reaction mixture is concentrated under vacuum, the
residue is extracted with EtOAc, the organic phase is
15 washed with 5% K;CO; solution, twice with water, with
saturated NaCl solution and dried over Na;S0;, and the
solvent is evaporated off under vacuum. The residue is
chromatographed on alumina, eluting with a DCM/MeOH
mixture of from (99/1; v/v) to (98/2; v/v). The two
20 isomers are separated:
- the less polar, isomer A: compound of
Preparation 3.21, to give 0.7 g after crystallization
from iso-ether; m.p. = 264°C
a§5= +183° (c = 0.1; chloroform);
25 - the more polar, isomer B: compound of

Preparation 3.22, to give 1.275 g after crystallization

from iso-ether; m.p. = 245°C



Preparation 3.24, to give 1 g 101 5 = -164 (c = 0.25; chloroform. (XD
Preparations 3.25 and 3.26 (2S,4R)-1-[5-Chloro-3-(2, 3-di net hoxyphenyl) -

2- oxo- 2, 3-di hydro-1 Hindol - 3-yl ] - 4- hydroxy-N, N 5

di met hyl - 2- pyrrol i di necarboxam de, isonmer A and isoner B (lIl1) RL =d; R2
=H RBR=0CH3 ; R4 =3 -0CH3; R5 =N(CH3) 2, Re = H2.5nm of D PEA and
then 1 g of the conpound 10 obtai ned i pgfreparation 2.1 a) are added, at
RT, to a solution of 1.6 g of the conpound obtained in Preparation 1.7 in
10 M of DCM and the m xture is stirred for 48 hours at RT. The
precipitate formed, oc@f’resppasing {6 £SOMEE; Achebo¥roksm)Spin-filtered of f.
15 The filtrate is concentrated under vacuum the residue 1is extracted

with Et OAc, the organim-dmssticnyvashes ai th HY6 K2CO3 sol ution, with
water, with saturated NaC solution and dried over Na2S™, and the sol vent

is evaporated of f unders UM [SHEhIES -Bie( 3 -mthShfsaiwoy aphed on
silica gel, eluting with a gradient of a DCM MeOH m xture of from (99/1;
v/iv) to (93RFoxon2y)3~dhliy dmem- i rs-dretcl -6 Sephratiasky -N ihhadimsshypl ar,
i soner A: conpound of Preparation 3.25, which is recrystallized with the
25 first Scr @pratawd ifdigraca ideMarnsigient higromextAlrad isqmer R61- 263C
(II): Ry = Cl; Rz = H; Rz = OCHs3; Ry = H;
Rs = N(CH3),; Rg = ~CH,CH;
A mixture of 2.15 g of the compound obtained
in Preparation 1.1, 2 g of the compound obtained in
10 Preparation 2.4 and 1.4 g of triethylamine in 50 ml of
THF is stirred for 48 hours at RT. The reaction mixture
is concentrated under vacuum, the residue is taken up
in water and extracted with DCM, the organic phase is
dried over Na;SO; and the solvent is evaporated off
15 under vacuum. The residue is taken up in a DCM/EtOAc
mixture (50/50; v/v), heated to reflux and left to
stand. The precipitate formed is spin-filtered off and
isolated:
- isomer A: compound of Preparation 3.23, to
20 give 1.1 g; m.p. = 236°C
a2’ = +109° (¢ = 0.22; chloroform).
The spin-filtration liquors are
chromatographed on silica gel, eluting with an
EtOAc/MeOH mixture (97/3; v/v) and the other isomer is
25 separated out:

- the more polar, isomer B: compound of

Preparation 3.24, to give 1 g




= +119.3 (¢ = 0.135; chloroform aD5 102 - the nore polar, isoner B:
conpound of Preparation 3.26, which is recrystallized in a DCM i so- ether
m xture to give 0.94 g; mp. = 167-169C. 25 = -168.6 (¢ = 0.172;
chloroform. CCD 5 Preparations 3.27 and 3. 28

(2S,4R)-1-[5, 6-Di chl oro-3-(2-chl or ophenyl)

2- 0X0- 2, 3-di hydro-| Hindol - 3-yl ] - 4- hydr@xy- N, N-

di met hyl - 2- pyrrolidi necarboxam de, isonmer A and isomer B 10 (Il) : Rl =
d; R =6-d; RB=A;. R4 =H R =N(CH) 2, R =H1.6 g of the
conpound obtai ned in OI%Pep&rlaM"on(dL.:ljoaaﬁj; tdierob i3l . of DI PEA are added,
at RT, to a mxture of 0.8 g of the conpound obtained 15 in Preparation 2.1

a) in 15 mM of DCM apdepheartishere.26sasid nr.e¢ for 15 mnutes at RT. The
reaction mxture is concentrated under vacuum the residue is extracted

with Et OAc, the organi(éSphaseli-$SwahhedowdtH 25%-K2 668 hoxeipliengn,) -Wi t h
water, with saturated NaC solution and 20 dried over Na2SO4, and the
sol vent is 2vepeoratéddohydrand&rindoliuiryThedrbyddoayt¥, ¥hr omat ogr aphed on
silica gel, eluting with a DCM MeOH mi xture (95/5; v/v). The two isoners
are sepa? at@gmethyhe2rp¥srpbidinerasherapideonpsonerof and
isomer B
(IT) Ry = Cl; R, = H; Ry = OCHs; Ry = 3-OCH;;
Rs = N(CH3)2; R = H
2.5 ml of DIPEA and then 1 g of the compound
10 obtained in Preparation 2.1 a) are added, at RT, to a
solution of 1.6 g of the compound obtained in
Preparation 1.7 in 10 ml of DCM and the mixture is
stirred for 48 hours at RT. The precipitate formed,
corresponding to isomer A below, is spin-filtered off.
15 The filtrate is concentrated under vacuum, the residue
is extracted with EtOAc, the organic phase is washed
with 5% K;CO3 solution, with water, with saturated NacCl
solution and dried over Na,;SO,, and the solvent is
evaporated off under vacuum. The residue is
20 chromatographed on silica gel, eluting with a gradient
of a DCM/MeOH mixture of from (99/1; v/v) to (93/7;
v/v). The two isomers are separated:
- the less polar, isomer A: compound of
Preparation 3.25, which is recrystallized with the
25 first crop above from a DCM/iso-ether mixture;
m.p. = 261-263°C
o3> = +119.3° (c = 0.135; chloroform)




25 Preparation 3.27, which is crystallized fromiso-ether to give 0.08 g;
mp. > 260C. aD5 = +219.4 (¢ = 0.103; chloroform 103 - the nore polar,
i'somer B: conpound of Preparation 3.28, to give 0.661 g which is used

wi thout further purification. Preparations 3.29 and 3.30 5 Met hyl
(2S,4R)-1-[5-chl oro-3-(2-

et hoxyphenyl ) - 2- oxo- 2, 3-di hydro-1 Hi ngdgj - 3-yl ] - 4-

hydr oxy- 2- pyrrol i di necarboxyl ate, isoner A and isoner B (I1) : RL =d; R
= H R3=0CH3; R4 =H R =0CH3 ; R6 =H104 mM of D PEA and then 1.64

g of nethyl (2S5, 4R) - 4- hypdr ee-e? g0l ixdi rho yrochl ori de are
LS iloRREATNORM R fun I

added, at RT, to a m xture of 1. of the conpoun talned in

Prepar ati onpiepairat20nn .0f6, RKEMchAnG R SHUNE Ak St ' &b Qrgol? hours
at RT. The 15 reaction mxture is concentrated under vacuum the residue

i s extract edtherhmfk@Ace the gdrgani.o4phgsem.ips nasved eddd 5% K2CO8
solution, with water, with saturated Nad solution and dried over sodi um
sul phate, and the sol%ert ld&\ahotated o412 urderoxafemml . The 20 resi due
i s chromat ographed on silica gel, eluting wwith a DCM MeOH m xture (97/3;
v/iv). The two isonersPaeparsspenst 8d27t had 8sf8pol ar i soner, isomer A
conpound of Preparation 3.29, to give 0.3 g; mp. = 234-235C 25
(25,4R)-1-[5,6-Dichloro-3- (2-chlorophenyl) -
2-0x0-2,3-dihydro-1H-indol-3-yl]-4-hydroxy-N, N-
dimethyl-2-pyrrolidinecarboxamide, isomer A and isomer
B
10 (II): Ry = Cl; Ry = 6-Cl; R3 = Cl; Ry = H;
Rs = N(CH3)2; Rg = H
1.6 g of the compound obtained in
Preparation 1.11 and then 2.13 ml of DIPEA are added,
at RT, to a mixture of 0.8 g of the compound obtained
15 in Preparation 2.1 a) in 15 ml of DCM, and the mixture
is stirred for 15 minutes at RT. The reaction mixture
is concentrated under vacuum, the residue is extracted
with EtOAc, the organic phase is washed with 5% K,CO;
solution, with water, with saturated NaCl solution and
20 dried over Na,;SO;, and the solvent is evaporated off
under vacuum. The residue is chromatographed on silica
gel, eluting with a DCM/MeOH mixture (95/5; v/v). The
two isomers are separated:
- the less polar, isomer A: compound of

25 Preparation 3.27, which is crystallized from iso-ether

to give 0.08 g; m.p. > 260°C.
02® = +219.4° (¢ = 0.103; chloroform)



a2D5 = +143

.3 (c = 0.136; chloroform; - the nore polar isoner, isonmer B:

conpound of Preparation 3.30, which is recrystallized froma 104

DCM i so-eth
chl or of orm

er/ hexane m xture to give 1.1 g ab5 = -199.1 (c = 0.112;
. Preparation 3.31 Methyl (2S, 4R)-1-[5-chloro-3-(2-nethoxy- 5

phényl ) - 6- met hyl - 2- oxo- 2, 3-di hydro-| Hindol - 3-yl ] -

4- hydr oxy- 2
(rr)y : R1 =
sol ution of
concentrate
of THE and

2-pyrrolidi reegerasiat 8 JR8jr achlgivelen i ssrdsflashiah £, uddaf@itryed by 0.8

g of trieth
reaction m
with DCM t
and t he sol

-pyrrolidinecarboxylate, m xpgre of the two diastereoisoners
C; R =6-CH3; R3=0CH3; R4 = H R5 =0CH3 ; R6 = H 10 The
t he conpound obtained in Preparation 1.5 in DCMis

d under vacUuRe rid¥e rRSi4lte iSohakes. U@o:i%@oénai ggure of 20
10 M of DCM 0.715 g of nethyl (2S, 4R)-4-hydroxy-

ylam ne, and the m xture is stirred for 48 hours at RT. The
Yuntdrers pugdrfdestdaired under vacuum the residue is extracted
he organi c phase is washed with water and dried over Na2SO4,
vent i s evaFeraredishts 2. Athderd vaclum The residue is

chromat ographed on silica _gel, eluting with a DCM Et QAc m xture (50/50;

viv). 1-8
Prepar ati on

10

15

20

25

g of a ni xMAEYH 2% 4Rio 1t Estdhlewiaoiretd- are  obtai ned. 25
n%t%%xyphenyl)—2—oxo—2,3—dihydro—1H—indol—3—yl]—4—
hydroxy-2-pyrrolidinecarboxylate, isomer A and isomer B

(IT): Ri = Cl; R, = H; Ry = OCH3; Ry = H;
Rs = OCH3; R¢ = H

4 ml of DIPEA and then 1.64 g of methyl
(25, 4R) -4-hydroxy-2-pyrrolidinecarboxylate
hydrochloride are added, at RT, to a mixture of 1.4 g
of the compound obtained in Preparation 1.1 in 20 ml of
DCM, and the mixture is stirred for 12 hours at RT. The
reaction mixture is concentrated under vacuum, the
residue is extracted with EtOAc, the organic phase is
washed with 5% K,CO; solution, with water, with
saturated NaCl solution and dried over sodium sulphate,
and the solvent is evaporated off under vacuum. The
residue is chromatographed on silica gel, eluting with
a DCM/MeOH mixture (97/3; v/v). The two isomers are
separated:

~ the less polar isomer, isomer A: compound
of Preparation 3.29, to give 0.3 g; m.p. = 234-2350°C

a2’ = +143.3° (c = 0.136; chloroform);

- the more polar isomer, isomer B: compound

of Preparation 3.30, which is recrystallized from a



(2S, 4S)-1-[5-Chl oro- 3- (2- net hoxyphenyl )

2- 0x0- 2, 3-di hydro-I H i ndol - 3-yl ] -4-hydroxy-N, N-

di met hyl - 2- pyrrolidi necarboxam de, m xture of the two 105 di ast ereoi soners
(1) : R =04d; R=H RR=0CH3 RA=H R =N(CH3) 2, Re =HA

m xture of 4.6 g of the conpound obtained 5 in Preparation 2.5 in 50 m of
DCMis cooled to 4C, 2.7 g of the co ynd obtained in Preparation 1.1 and
then 5 m of triethylam ne are added and the m xture is stirred for 48
hours at RT. The reaction m xture is concentrated under vacuum the

residue i S e AYRLAR DO | e is washed with 5%
Na2CO3 solution, with sfa,ylt ur at ed %@%%@%&%%?@r?ed over Na2SsH™, and

the solvent is evapor atEd=offoander (yacuonil2Thehlesbdben)S chromat ogr aphed
on alumna, eluting with a DCM MeOH mi xture (98/2; v/v). 1.6 g of a
m xture of 15 the two rdicpsreit8Qirsoeys are obtained. Preparation 3.33
(2S, 4R) - 1- [ 5- Chl or o- 3- ( 2- et hoxyphenyl ) - 2- oxo
2, 3-di hydr o- | Hi ndol - 3tetHy14- (Reirargy-1N, fé-GHESFBH 3~ (2-methoxy-
2-pyrrolidinecarboxam de, |aevorotatory isonmer 20 (I1) : Rl =d; R =H
R3 = OCH2CHRheR& 1} -1-meRfy 42 (0Rd3)2 , 3 ~d iR6/dr d+ 1H-3hdb I3 1J1E] conpound
obtained in Preparation 2.1 a) and then 1.46 g of DI PEA are added to a
sol uti on of 42hydsoxvhe ~corpodidisstcaniekylntds Rueparsd iof tdhd 2cwe 20 m of
DCM and the m xture is

diastereoisomers

(ITI): Ry = Cl; Ry, = 6-CH3; Ry = OCH3;; R4 = H;

R5 = OCH3,‘ RG = H

10 The solution of the compound obtained in
Preparation 1.5 in DCM is concentrated under vacuum,
the residue is taken up in a mixture of 20 ml of THF
and 10 ml of DCM, 0.715 g of methyl (25,4R) -4-hydroxy-
2-pyrrolidinecarboxylate hydrochloride is added, at RT,

15 followed by 0.8 g of triethylamine, and the mixture is
stirred for 48 hours at RT. The reaction mixture is
concentrated under vacuum, the residue is extracted
with DCM, the organic phase is washed with water and
dried over Na;S0O;, and the solvent is evaporated off

20 under vacuum. The residue is chromatographed on silica
gel, eluting with a DCM/EtOAc mixture (50/50; v/v).

1.8 g of a mixture of the two diastereoisomers are
obtained.
Preparation 3.32

25 (28,48)-1-[5-Chloro-3- (2-methoxyphenyl) -

2-o0x0-2,3-dihydro-1H-indol-3-yl]-4-hydroxy-N, N-

dimethyl-2-pyrrolidinecarboxamide, mixture of the two



stirred for 12 hours at RT. The reaction mxture is concentrated under
vacuum the residue is extracted 106 with Et OAc, the organic phase is
washed with 5% K2CO3 solution and dried over Na2SO4, and the solvent is
evaporated of f under vacuum The residue is chromatographed on al unm na,
eluting with a DCM MeOH 5 m xture (95/5; v/v). The two di astereoi soners are
separated and the nore polar conpound §ggcol |l ected and re-chromatographed
on silica gel, eluting with a DCMEtQAc m xture (60/40; v/v) and then with
DCM MeOH (94/6; v/v). 0.726 g of the expected product is 10 obtai ned.

Prepar ati onglids¥4rad sdmérs (2S, 4R) - 1-[5-Chl oro-3-(2-trifl uoromet hoxy
phenyl) - 2- oxo- 2, 3-di hydro-1 H i ndol - 3-yl ] - 4- hydr oxy- N, N-

di met hyl - 2- pyrrol i di ng@anhoxrantdey ;i gpnergA gpd. k. soger_By(11) : Rl = d
RR=H R3 =0CF3; R& = H R5 = N (Chs) 2 %Jg = H,&'mﬁ?(tu?%’of 1.6 g of

t he conpound8sobtMi@Ed ;i RePeeparation 1.13, 0.8 g of the conpound obtai ned
in 20 Preparation 2.1 a) and 1 mM of DIPEAin 20 mM of DCMis stirred for

24 hours at RT. The pResiipituaiee offodn®dg oForirs RAMHdWhd GHEARIG A Wwhich
is the | ess polar conpound on silica gel, DCM MeOH (98/2; v/v) (conpound
of PrepaPat #BnP3eBayatiensgi. h- fhnl 66r ed offf DCFhd sspiov12G fid tacad,i on | i quors
are placed t70C fgrtﬁg hours and the precipitate formed, again
cor r espondi g tg © compound obtained in Preparation 1.1 and
then 5 ml of triethylamine are added and the mixture is
stirred for 48 hours at RT. The reaction mixture is
concentrated under vacuum, the residue is extracted
10 with EtOAc, the organic prhase is washed with 5% Na,CO3
solution, with saturated NaCl solution and dried over
NaS04, and the solvent is evaporated off under vacuum.
The residue is chromatographed on alumina, eluting with
a DCM/MeOH mixture (98/2; v/v). 1.6 g of a mixture of
15 the two diastereoisomers are obtained.
Preparation 3.33
(28,4R)—1—[5—Chloro—3—(2—ethoxyphenyl)—2—oxo—
2,3—dihydro—lH—indol—3—yl]—4—hydroxy—N,N—dimethyl—
2-pyrrolidinecarboxamide, laevorotatory isomer
20 (II): Ry = Cl; R, = H; R3 = OCH,CH3; Ry = H;
Rs = N(CH3),; R¢ = H
1.38 g of the compound obtained in
Preparation 2.1 a) and then 1.46 g of DIPEA are added
to a solution of 2 g of the compound obtained in
25 Preparation 1.12 in 20 ml of DCM, and the mixture is

stirred for 12 hours at RT. The reaction mixture is

concentrated under vacuum, the residue is extracted



isoner A, is spin-filtered off. The spin-filtration 107 liquors are washed
with water, the organic phase is dried over Na2SO4 and the solvent is
evaporated off under vacuum The residue is chromat ographed on silica gel,
eluting with a DCM MeOH mi xture (98/2; v/v). The 5 other isomer is
separated out: - the nore polar, isoner B: conpound of Preparation 3. 35,
to give 0.2 g. Preparations 3.36 and 333¢

(2S,4R)-1-[5-Chl oro-3-(2, 3-di fl uor ophenyl)- 10

2- 0x0- 2, 3-di hydro-| Hindol - 3-yl ] - 4- hydr oxy-N, N

di thI 2- prdrol CaHO | SRS ) : Rl =
C:meRZy: H; mléxi’?:C :EIE@AI%E 3- )I?’BEI%%C: N (CI—BI% %hé&%h%%%ﬁdg of 0.4 g of

t he conpoungodhitdiorednd MrArRDasais Qnazbo%aﬁd?»tHeOEolb@nEOHEOUHd obt ai ned
in Preparation 2.1 a) and 0.45 g of DOPEA in 20 ml of DCM is stirred for

2 hours at RVapbretedecif taided aramtim.caHespadicing i® i somer A, which is
the | ess polar 20 conmpound on al um na, DCM MeOH (98/2; v/v) (conmpound of
Prepar at i on c3r@8ptograghied fdrl tednad el ,f e Iiitei repiwi-tH id tDEN/OH | quors are
concentrated under vacuum the residue is taken up in an Et OAc/ acetone

m xt ure, 3t heixtege ti%%g i /orle iThd dfwo fddrasterenirsonmderanel d 25
conditions, and the precipitate, again corresponding to isoner A is

spi n-fil t er 8PGEALEFh@nghithe Mareamad®r compound is collected and

re-chromatographed on silica gel, eluting with a
DCM/EtOAc mixture (60/40; v/v) and then with DCM/MeOH
(94/6; v/v). 0.726 g of the expected product is
10 obtained.
Preparations 3.34 and 3.35
(25,4R) -1-[5-Chloro~3-(2-trifluoromethoxy-
phenyl) -2-ox0-2,3-dihydro-1H-indol-3-yl]-4-hydroxy-N, N-
dimethyl-2-pyrrolidinecarboxamide, isomer A and
15 isomer B
(II): Ry = Cl; Ry = H; Ry = OCF3; Ry = H;
Rs = N(CH3)2; R¢ = H
A mixture of 1.6 g of the compound obtained
in Preparation 1.13, 0.8 g of the compound obtained in
20 Preparation 2.1 a) and 1 ml of DIPEA in 20 ml of DCM is
stirred for 24 hours at RT. The precipitate formed,
corresponding to isomer A, which is the less polar
compound on silica gel, DCM/MeOH (98/2; v/v) (compound
of Preparation 3.34), is spin-filtered off. The spin-
25 filtration liquors are placed at 0°C for 48 hours and
the precipitate formed, again corresponding to

isomer A, is spin-filtered off. The spin-filtration



|l iquors are washed with water, the organic phase is 108 dried over Na2SO4
and -the solvent is evaporated off under vacuum The residue is
chromat ogr aphed on alunmina, eluting with a DCM MeOH ni xture (98/2; v/v).
The other isoner is separated out: 5 - the nore polar, isomer B: conpound
of Preparation 3.37, to give 0.1 g. ab5 = -231 (¢ = 0.16; chloroform.
Preparations 3.38 and 3.39 (2S,4R)-1-1§7Chl oro-3-(2, 4-di met hoxyphenyl) 10
2- 0X0- 2, 3-di hydro-| Hindol - 3-yl ] - 4- hydr oxy- N, N-

di met hyl - 2- pyrrolidi necarboxam de, isoner A and isonmer B (lIl) : RlL = d;
R2 = H R3 2iQhd¥s, afe wabkhe@Chd th wdrer N dHdiDrdanf® phdkd5d.- 5 g of the
conpound obtained in Preparation 2.1 a) are added to a solution of the

conpound obtiaiiedd ovier Regpaj adndntHe 1Sobnend & ebapoi-gtbyl apEne in 20 n

of DCM and this mxture is stirred for 1 hour at RT. The reaction mxture
i s washed twhderwvilcuwat.eThet hesdGuer ganichyhase grapghdd®dbrover] NaSO4 and
the solvent is evaporated off under vacuum The residue is

chromat ogr apRéd €AuEing wa thelauDOMy MEOH @M uared (4842 ; with) a TEM MeOH

m xture (98.2; v/v). The two isoners are separated: 25 - the |ess polar,

i soner A: c@&b@ﬁnéS@merPﬂépéﬁﬁﬁﬁéﬁeﬁ;$@t4 the nore polar, isoner B

conmpound of .
- the more polar, isomer B: compound of

Preparation 3.35, to give 0.2 g.
Preparations 3.36 and 3.37
(2S,4R) -1-[5-Chloro-3-(2,3~difluorophenyl) -
10 2-ox0-2,3-dihydro-1H-indol-3-yl]-4-hydroxy-N, N-
dimethyl-2-pyrrolidinecarboxamide, isomer A and
isomer B
(IT): Ry = Cl; R, = H; Ry = F; R, = 3-F;
Rs = N(CH3)2; R = H
15 A mixture of 0.4 g of the compound obtained
in Preparation 1.14, 0.3 g of the compound obtained in
Preparation 2.1 a) and 0.45 g of DIPEA in 20 ml of DCM
is stirred for 2 hours at RT. The precipitate formed,
corresponding to isomer A, which is the less polar
20 compound on alumina, DCM/MeOH (98/2; v/v) (compound of
Preparation 3.36), is spin-filtered off. The spin-
filtration liquors are concentrated under vacuum, the
residue is taken up in an EtOAc/acetone mixture, the
resulting mixture is left for 12 hours under cold
25 conditions, and the precipitate, again corresponding to
isomer A, is spin-filtered off. The spin-filtration

liquors are washed with water, the organic phase is



109 Preparation 3.39, to give 0.26 g 25= -157 (¢ = 0.15; chloroform

Prepar ati on

3.40 (2S,4R)-1-[5-Chl oro-3-(1, 3-benzodi oxol -4-yl) 5

2- 0x0- 2, 3-di hydro- 1| Hi ndol - 3-yl ] - 4- hydr oxy- N, N-

di met hyl - 2- pyrrol i di necar boxani de, |aevorotatory isomer (IlI) : Rl =
=H RB+R =2, 3-OCH2-0-; RS = N(CH3) 2; R6 = HA mxture of 1
the conpound obtained 10 in Preparati§P81.16, 0.9 g of the conpound

obtai ned in
stirred for

vacuum 15 The residue is chromatographed on a

DCM MeOH mi
and t he nor

Preparation 2.1 a) and 1 of DOPEAin 20 M of DCMis

C
7

2 hours at RT. The reaction mxture is washed with water,

organi ¢ phagesics dead e, MadSHe a1 4BA:S0LVEDL LI FUAPRER! ed of T under

umn ingwth

(XD

; R2
g of

t he

Xindled (R2utim V/the 8 40 i 4l Ast e Sqdhe separ ated out

e polar conpound is collected. 0.42 g of" t

expect ed product

i s obtai nedal2ialh =lutlihd it .al BoreMeBof i Mure P[$PA aty pps, 3. 41 and
3.42 (2S,4R)-1-[5, 6-Di chl oro- 3-(2-net hoxyphenyl)
2- 0X0- 2, 3- diTinedoahleht iirmtoler3-id |sebdnatiark \out N

di met hyl - 2-

d; R2 =56-
10
15
20
25

pyrrolidi necarboxam de, isonmer A and 25 isoner B (I1)
d; R3 = CcH¥heRMnoreHpRmrs NqdiHdd) B dinpouhd of

Preparation 3.37, to give 0.1 g.

02> = -231° (¢ = 0.16; chloroform).

Preparations 3.38 and 3.39

(25,4R)~-1-[5-Chloro-3-(2, 4-dimethoxyphenyl) -
2-0x0-2,3-dihydro-1H-indol-3-yl]-4-hydroxy-N, N-
dimethyl-2-pyrrolidinecarboxamide, isomer A and
isomer B

(II): Ry = Cl; Ry, = H; Rz = OCHs; Ry = 4-0OCHsy;
Rs = N(CH3)2; R¢ = H

1.5 g of the compound obtained in Preparation
2.1 a) are added to a solution of the compound obtained
in Preparation 1.15 and 1 ml of triethylamine in 20 ml
of DCM, and this mixture is stirred for 1 hour at RT.
The reaction mixture is washed twice with water, the
organic phase is dried over Na,S0, and the solvent is
evaporated off under vacuum. The residue is
chromatographed on alumina, eluting with DCM and then
with a DCM/MeOH mixture (98.2; v/v). The two isomers
are separated:

- the less polar, isomer A: compound of
Preparation 3.38

- the more polar, isomer B: compound of

R1



110 A m xture of 1.57 g of the conpound obtained in Preparation 1.17, 1.45
g of the conpound obtained in Preparation 2.1 a) and 0.8 ml of DI PEA in 15
m of DCM is stirred for 1 hour 30 mnutes at RT. The precipitate 5
formed, corresponding to isomer A which is the | ess polar conmpound on
silica gel, DCM MeOH (94/6; v/v), is spin-filtered off. The
spin-filtration |iquors are concentratgg under vacuum the residue is
extracted wth EtOAc, the organic phase is washed with 5% K2CO3 10
solution, with water, with saturated NaC1 solution and 15 dried over

Na2S04, and;t E&cgﬁ/fg}; 3s3gava@@r{;§ nder vacuum The residue is
chr omat ogr aphed on silica gel utlng MAt the DCM MeCOH m xture (94/6;

viv). The two isonersaire sépaPateds 0.16e tRisrpébam) .i somer A conpound
of Preparation 3.41, which is crystallized froman iso- ether/MOH m xture

to give 0.295 g; mp. PxlfElrattid aDMG +113.8 (¢ = 0.12; chloroform - the
nore pol ar, isoner B: conpound of 20 Preparation 3.42, to give 0.74 g.

Preparations 3.43 and @:A4R)ert- Bﬂqﬂl&c{{jsaﬁﬁ)béni&dm&@xm%ﬂ?_
met hoxyphenyl ) - 2- oxo- 2, 3-di hydro-| Hi ndol - 3-yl ] - 5-

[ (di met h;ﬂ ari’i—rmc)ocaW @m@d@ydi—qa;ﬂm-alnctb]nyﬂﬂx]yim@t@;y-ﬁmi soner A and
i somer CF%— d; R =H R3= OCH3; R4 = H R5 =N (QH3) 2; R6 =
-C}QC[EC ( y@ghyl 2- pyrrolldlnecarboxamlde, laevorotatory isomer
(IT): R1 = Cl; R, = H; Ry + Rg = 2,3-0-CHy-0-;
Rs = N(CHs)2; R¢e = H
A mixture of 1.7 g of the compound obtained
10 in Preparation 1.16, 0.9 g of the compound obtained in
Preparation 2.1 a) and 1 ml of DIPEA in 20 ml of DCM is
stirred for 2 hours at RT. The reaction mixture is
washed with water, the organic phase is dried over
Nay;S0; and the solvent is evaporated off under vacuum.
15 The residue is chromatographed on alumina, eluting with
a DCM/MeOH mixture (97/3; wv/v). The two
diastereoisomers are separated out and the more polar
compound is collected. 0.42 g of the expected product
is obtained.
20 a2’ = -108° (¢ = 0.12; chloroform).
Preparations 3.41 and 3.42
(28,4R)-1~[5, 6-Dichloro-3- (2-methoxyphenyl) -
2-0x0-2,3-dihydro-1H-indol-3-yl]-4-hydroxy-N, N-
dimethyl-2-pyrrolidinecarboxamide, isomer A and
25 1isomer B
(II): Ry = C1; R, = 6-Cl; Ry = OCH;; Ry, = H;:

Rs = N(CH3)2; R¢ = H



111 200 M of THF, 1.87 g of triethylamne and then 4.5 g of the conpound
obtained in Preparation 1.1 are added to the solution of the conpound
obtained in Preparation 2.6 and the mixture is refluxed for 5 48 hours.
The product is concentrated under vacuum and the residue is

chromat ographed on silica gel, eluting with a DCM MeOH m xture (96/4;

v/v). The isonmers are separated: - theqhess polar, isomer A- conpound of
10 Preparation 3.43, to give 1 g 15 mxture of the two di astereoi soners -
the nore polar, isoner B: conpound of Preparation 3.44, to give 3 g in the

formof an oil. aD5 =x 15 = H or of Preparation 3,45
(3R 5S) - 1- [ 5- Chl or o- 3- ( %‘%e%lﬁroe;y%hglnﬁ?w 81D combd R 8t 2l
2- 0X0- 2, 3- diiby drreddtdtidel -13-11 | -B-4d LN : ;

car bonyl ] - 3- pyr rlgﬁ di nyl 3-(4- m)rlph{)al( f!jn;?% %%;Enéo}g‘%%l}mz I?S’t‘aﬂe:%l HRo=H;
R3=0CH3; R4 FepRratiNmCHER)1Z;aR62rdD- CHZGH. dY BB8A 50l 1 i d@E d‘;‘?@ of the
conpound obtained in Preparation 1.1 in 100 mM of THE Is adde o the

sol ution of ishetdemesurfebrotit dicwed 30 MATRNATAEIORE. THE pREHAS AN t he

m xture is stirred for 4 days at RT. The reaction mxture is concentrated
under valuukPIRE  25orasisthondingetior detcatmiat,h wHiQde i d heheorigayd ¢ phase is
washed with water and dried over Na2SO4, and the solvent 1is evaporated off
under Vacuuﬁpl?ﬁecpggpggg o5 silica gel, DCM/MeOH (94/6; v/v), is

spin-filtered off. The spin-filtration liquors are
concentrated under vacuum, the residue is extracted
with EtOAc, the organic phase is washed with 5% K,CO;

10 solution, with water, with saturated NaCl solution and
dried over Na,SO,, and the solvent is evaporated off
under vacuum. The residue is chromatographed on silica
gel, eluting with the DCM/MeOH mixture (94/6; v/v). The
two isomers are separated:

15 - the less polar, isomer A: compound of
Preparation 3.41, which is crystallized from an iso-
ether/MeOH mixture to give 0.295 g; m.p. = 261-262°C

03° = +113.8° (¢ = 0.12; chloroform)
- the more polar, isomer B: compound of
20 Preparation 3.42, to give 0.74 g.
Preparations 3.43 and 3.44
tert-Butyl 2-[[(3R,58)-1-[5-chloro-3-(2-
methoxyphenyl)—2—oxo—2,3—dihydro—lH—indol—3—yl]—5—
[(dimethylamino)carbonyl)—3-pyrrolidiny1]oxy]acetate,
25 1isomer A and isomer B
(II): Ry = Cl; Ry = H; R3 = OCH3; Ry = H;

Rs = N(CH3),; R¢ = —CHzCOOC(CH3)3



112 chr omat ogr aphed on silica gel, eluting wth a DCM MeOH m xture (92/8;
viv). 4.2 g of the expected product are obtained in the formof a foam
BEXAMPLE 1 5 (2S,4R)-1-[5-Chl oro-1|-[ (2, 4-di met hoxyphenyl) -

sul phonyl ] - 3- (2- met hoxyphenyl ) - 2- oxo- 2, 3-di hydro-| H

i ndol - 3-yl ] -4-hydroxy-N, N-di net hyl - 2-pyrrolidine- carboxam de,
I"aevorotatory isoner, 0.25 iso-ether (497: RL=d; RR = H R3 =0CH3; R4
=H 10RE=N(CH3) 2; RE=H R7 =2 -0CH3 ; R8 = OCH3 A m xture of
0.67 g of the conpound obtained in Preparation 3.2 (isonmer B) in 10 m of

DM 1s cooled 0 0C 2undan 38 akgon1anDepBer &xiGeifd Lhidle G sodi um
hydride in oil is added and the mxture i§ 15 stirred until the evolution

of gas has erefied.50g484 gheOtoRpdudidmeibirexveanzeneswhamilochl aride is
then added and the mxture is stirred for 3 hours at RT. The reaction

m xture i s poaraddedt 005 K2E6Rus bt ib@n tard comploact b tsitdedEti@Ac, the
organi ¢ phase is washed with 20 water, with saturated NaC solution and
dried over PNep&tAtiand2t heasndl vbet mixtevepdsatred lafkfedufder vacuum  The
residue is chronatograghed on alumna, eluting with a DCM MeOH mixture
(99/ 1; vPv)480oheessg Bhet hrodrpéciedcopredtetties ubbaim e cafureand
crystallization froma 25 DCMiso-ether mxture. (XD = -200C (c = 0. 26;
chi or of or m) the HrRFREuUENVES: gBremgfEagrapber: 08 gppafFa; gele: eluying
with a DCM/MeOH mixture (96/4; v/v). The isomers are
separated:
- the less polar, isomer A: compound of
10 Preparation 3.43, to give 1 g
- the more polar, isomer B: compound of
Preparation 3.44, to give 3 g in the form of an oil.
a2’ = -154° (¢ = 0.37; chloroform).
Preparation 3.45
15 (3R,58)-1-[5-Chloro-3- (2-methoxyphenyl) -
2-0x0-2,3-dihydro-1H-indol~3-y1l]-5-[ (dimethylamino) -
carbonyl]-3-pyrrolidinyl 3-(4-morpholinyl)propanoate,

mixture of the two diastereocisomers

. /N
(iR, =Cl; R, =H;R, = OCH,; R, =H;R, = -N(CH,), . R,=-CO-CH,CH~N_ 0

20 A solution of 3 g of the compound obtained in
Preparation 1.1 in 100 ml of THF is added to the
solution of the compound obtained in Preparation 2.7 in
EtOAc, and the mixture is stirred for 4 days at RT. The
reaction mixture is concentrated under vacuum, the

25 residue is extracted with EtOAc, the organic phase is
washed with water and dried over Na;S804, and the solvent

is evaporated off under vacuum. The residue is



m: 2H 2.1 to 3.1: m 8H 3.35: s: 3H, 3.7: s: 3H 3.9: s: 3H 4.4: nt:
1H 4.6: m: 1H, 6.6 to 8.1: m 10H EXAMPLE 2 5

(2S,4R) -1 -[5-Chl oro-1-[ (2, 4-di net hoxyphenyl ) -

sul phonyl ] - 3- (2- met hoxyphenyl ) - 2- oxo- 2, 3-di hydro-| H

i ndol - 3-yl ] -4-met hoxy- N, N-di net hyl - 2- pyrrolidi ne- carboxam de,
l'aevorotatory isomer (1) : RL=Cl ; o= H; RB=0CH3 ; RA = H; 10 R5
=N(CH3) 2; RB=H; RfT =2 -0CH3 ; RB = OCH3 0.04 g of 60% sodi um

hydride in oil is added, at RT and under an argon atnosphere, to a
sol ution of ch@ohd%ogrefoHdie PmauRe Ui ned, d i X ' of DM,
and stirring is continued until the egg%ution f% of 322%%§¥h@3§§g%. 0.11 n

of nethyl | odikderes (Skes; added anag @h%ﬂﬁ@ﬁéﬂé&ﬂé&gﬁdrﬂé?éﬁég hours at
RT. A further 0.04 g of 60% sodium hydride in oil is added, followed by
0.33 nl of pbthyihedodndehenifidrnsiofr 3 m@adr 3 days at RT. The reaction

m xture is poured into water 20 and extracted with Et QAc, the organic phase
is washed with water EXWMPR.Esdt urated NaCl solution and dried over Na2SO4,
and the solvent is evaporated off under vacuum The residue is

chr onmat o§r aphed on si I(R8a4§e1-dBuChigronlt-H (2 ,BCM M= axyehers 1)98/ 2;

v/v). 0.082 OL the 25 expected product is obtained after crystallization
from a E(MF&%B-QPHéﬂ‘ﬁf%?UW@Fhﬁﬁﬁphﬂnyggrﬁgpep-21$—EMANE&E%&EF

(28’4R)_1_[§ﬁ825959§§jgzlﬁgagggghﬁvﬁtéliethyl—2—pyrrolidine—
carboxamide, laevorotatory isomer, 0.25 iso-ether
(I): Ry = Cl; Ry, = H; Ry = OCHi3; Ry = H;
10 Rs = N(CH3)2; R¢ = H; R; = 2~0CH;; Rg = OCH;
A mixture of 0.67 g of the compound obtained
in Preparation 3.2 (isomer B) in 10 ml of DMF is cooled
to 0°C, under an argon atmosphere, 0.069 g of 60%
sodium hydride in oil is added and the mixture is
15 stirred until the evolution of gas has ceased. 0.404 g
of 2,4-dimethoxybenzenesulphonyl chloride is then added
and the mixture is stirred for 3 hours at RT. The
reaction mixture is poured into 5% K;CO;3 solution and
extracted with EtOAc, the organic phase is washed with
20 water, with saturated NaCl solution and dried over
Na;S04, and the solvent is evaporated off under vacuum.
The residue is chromatographed on alumina, eluting with
a DCM/MeOH mixture (99/1; v/v). 0.565 g of the expected
product is obtained after crystallization from a
25 DCM/iso-ether mixture.

a3’ = -200°C (¢ = 0.26; chloroform).

'H NMR: DMSO-dgs + TFA, 360 K: & (ppm) : 1.6:



[ (2, 4-di met hoxyphenyl ) sul phonyl ] - 2- oxo- 2, 3-di hydro-| H

i ndol - 3-yl]-4-hydroxy-N, N-di net hyl -2- 5 pyrrolidinecarboxam de,
I*aevorotatory isoner (1) : RL=C; R =H RBR=0; R4 =H R = N/(CH)
2; R =H R7 =2-0CH3 ; Ra = OCH3 A m xture of 0.567 g of the conpound
obtained in Preparation 3.4 (isonmer B) in 5.5 nm of DVF is 10 cooled to
0C, under an argon atnosphere, 0.062 ggpf 60% sodiumhydride in oil is
added and the m xture is stirred for 10 m nutes. 0.338 g of

2, 4- di net hoxybenzenesul phonyl chloride is then added and the mxture is

stl rred form8:hour s2at RE. 3Vt:em: i %H153agl@ed .0 Jhe ¥ eactd orgﬁn xture, the
resulting mxture is extracted three times with Et QAc, the conbi ned

organic phases are3mashed:with sat;unateadm¥aClipsolditd i and . gf.i ed over
Na2SO4, and the solvent is evaporated off under vacuum The residue is
chromat ogr apbeEd on silica 20 gel, eluting wwth a DCM MeCH m xture (98/2;
viv). 0.647 g of the expected product is obtained after <crystallization
fromiso-ether; mp. EXBBBLES568C. aD5 = -250 (c = 0.142; chloroform.
EXAMPLE 4 25 (28 4R) -1 - [ 5- Chl or 0- 3- ( 2-chl orophenyl)

1-[ (2, 4-di met hoxyphemﬂz?séRﬂ)hénﬁﬁ]-Cblne‘phdxy (2- dxdimethoxyphenyl) -

2, 3-di hydro-1 Hindol -3-yl] - 4- net hoxi'/l N, N-di net hyl 115

2- pyrrol i di ﬁ’ééeh%xéﬂwae( rRetBPEYR 6r1yl' SBMeKO(R) 3--dRhydro-1HY = 6- OCH3;

R3 =d ;R4— = H R7 =2 -0CH3 ; R8 = OCH3
dgﬁ 3 l] 4- &CHgoxy N,N dlmethyl 2-pyrrolidine-

carboxamide, laevorotatory isomer
(I): Rt = Cl; R, = H; Ry = OCH3; Ry = H;
10 Rs = N(CHi3)3; R¢ = H; Ry = 2-0OCHj; Rg = OCH;

0.04 g of 60% sodium hydride in oil is added,
at RT and under an argon atmosphere, to a solution of
0.559 g of the compound obtained in Example 1 in 6 ml
of DMF, and stirring is continued until the evolution

15 of gas has ceased. 0.11 ml of methyl iodide is then
added and the mixture is stirred for 24 hours at RT. A
further 0.04 g of 60% sodium hydride in oil is added,
followed by 0.33 ml of methyl iodide, with stirring for
3 days at RT. The reaction mixture is poured into water

20 and extracted with EtOAc, the organic phase is washed
with water, with saturated NaCl solution and dried over
Na;S04, and the solvent is evaporated off under vacuum.
The residue is chromatographed on silica gel, eluting
with a DCM/MeOH mixture (98/2; v/v). 0.082 g of the

25 expected product is obtained after crystallization from

a DCM/iso-ether mixture; m.p. = 189-191°C.



0.072 g of 60% sodium hydride in oil is added 5 at RT, under an argon

at nosphere, to a suspension of 0.719 g of the conpound obtained in
Preparation 3.20 (isomer B) in 7 m of DV, and the mixture is stirred
until the evolution of gas has ceased. 0.390 g of

2, 4- di met hoxybenzenesul phonyl chloride is then added 10 and the m xture is
stlrred for 3 hours at RT. The reactgg? m xture is poured into 5% K2CCO3
solution and extracted with Et QAc an %en with DCM the organic phases
are washed separately with water, dried over Na2SO4 and conbi ned, and the

solvents are partial | gxhpg@naentrated under vacuumto the point of
crystallization. The precipitate fornmed is spin- filtered off to give 0.735

g of the expected prodagt 4r)mip. C 0.11;
chloroform . 20 25 EXAMPLE & (33, f%;i-%f-%?% ﬁ?ﬁ&ﬂr‘{pﬁ% el hoxyphenyl )
sul phonyl | - 3{224ret hexyphepiiehy2) @x0plodydiinedse:d . 3-aihydro-1x-

i ndol - 3-yl ] -4- hydroxy- N, N-di met hyl - 2-pyrrolidi ne- carbox |%(f
Iaevorotatolydpéoaeyldkﬂ hyBtoxy€N, NRalmethR32‘ OCH3; Ré = H R5 = N
(CH3) 2 ; R6 H; Rt =2 -0CH3 ; R8 OCH3 A solution of 0.043 g of the

corrpounds1lByﬁﬁPéiﬁéEePﬁerapmndELoﬂtaﬁvﬁr@ta@ﬂi&ly Bsomeyl M of THE is
cooled to -30C, under a nitrogen atnosphere, a
I): Ry = Cl; Ry = H; R; = Cl; Ry = H;
Rs = N(CH3)2; R¢ = H; Ry = 2-OCH;; Rg = OCH3;
A mixture of 0.567 g of the compound obtained
in Preparation 3.4 (isomer B) in 5.5 ml of DMF is
10 cooled to 0°C, under an argon atmosphere, 0.062 g of
60% sodium hydride in oil is added and the mixture is
stirred for 10 minutes. 0.338 g of
2,4-dimethoxybenzenesulphonyl chloride is then added
and the mixture is stirred for 3 hours at RT. Water is
15 added to the reaction mixture, the resulting mixture is
extracted three times with EtOAc, the combined organic
phases are washed with saturated NaCl solution and
dried over Na,;S0,, and the solvent is evaporated off
under vacuum. The residue is chromatographed on silica
20 gel, eluting with a DCM/MeOH mixture (98/2; v/v).
0.647 g of the expected product is obtained after
crystallization from iso-ether; m.p. = 254-256°C.
05’ = -250° (c = 0.142; chloroform).
EXAMPLE 4
25 (28,4R)—1-[5—Chloro—3—(2-chlorophenyl)—
1—[(2,4—dimethoxyphenyl)sulphonyl]—6—methoxy—2-oxo—

2,3—dihydro—lﬂ;indol—3—yl]—4—methoxy-N,N—dimethyl—



solution of 0.22 g of potassiumtert-butoxide in 1 mM of THE is added and
thé mxture is stirred for 5 15 mnutes while allowng the tenperature to
rise to O0C A solution of 0.035 g of 3,4-dinmethoxybenzene- sul phonyl
chloride in 1 mM of THE is then added with stirring, while allow ng the
tenperature to return to RT, and the mixture is then heated at 30C for 2
Hours 10 15 mnutes. 0.1 g of PS-Trisaf%ge is added and the mxture is
stirred for 1 hour 15 mnutes at RT. 1 of DCMand 1 ml of water are
added with stirring, the aqueous phase is then renoved by filtration

through a ¥hgise81fkihRarBbhiandidd enAbdmanaanigphase is 15

concentrated under vacuum The residué | 0 graphed on silica gel,
eluting with DCM and (tthengyi £hea, _Et@%cmg(tﬂére_: %;L'f ngn]:( 0/ 10; v/v) to
(70/30; v/v) and finally with a DCM MeCH m xtur e “of rom (99/1; v/v) to
(96/4; v/v)Rs0=026CH: of; Rie=20; erpectpco@apdygt =i caht ai ned. M+ = 629.
EXAMPLE 6 Methyl (2S, 4R)-1-[5-chl oro-3-(2-nmet hoxy-
phenyl)-1-[ (3, 4- di met RoXyRhenylf) S0P kORI 2ry@¥ad-de?Sn o0il is added
2, 3-di hydro-1| Hindol - 3-yl ] -4-hydroxy 2-pyrrolidinecarboxyl at e,
| aevor ot at of§ RE¥enendef]| pn: aRyon GitmoRplerd, RD a Qudpenfbr=dt 117 RS =
OCH3 ; R = H R7 =3 -0CH3 ; R8 = OCH3 A mxture of 0.477 g of the
conpound obfa’h8d9 PA PhepsrarpPund3 o3t adineshem Breparétiod f2OMF is
(isomer B) in 7 ml of DMF, and the mixture is stirred
until the evolution of gas has ceased. 0.390 g of
2,4-dimethoxybenzenesulphonyl chloride is then added
10 and the mixture is stirred for 3 hours at RT. The
reaction mixture is poured into 5% K,CO; solution and
extracted with EtOAc and then with DCM, the organic
phases are washed separately with water, dried over
Na;S04 and combined, and the solvents are partially
15 concentrated under vacuum to the point of
crystallization. The precipitate formed is spin-
filtered off to give 0.735 g of the expected product;
m.p. = 283-288°C.
a2’ = -266.3° (¢ = 0.11; chloroform).
20 EXAMPLE 5
(28,4R) -1-[5-Chloro-1-[ (3, 4-dimethoxyphenyl) -
sulphonyl]—3—(2—methoxyphenyl)—2-oxo—2,3—dihydro—1H—
indol—3—yl]—4—hydroxy—N,N—dimethyl—z—pyrrolidine—
carboxamide, laevorotatory isomer
25 (I): Ri = Cl; Ry = H; R; = OCHi; Ry = H;
R5 = N(CH3)2,‘ R5 = H,' R7 = 2—OCH3,' Rg = OCH3

A solution of 0.043 g of the compound



cooled to OC under an argon atnosphere, 0.055 g of 60% 5 sodi um hydride in
oil is added and the m xture is stirred for 10 mnutes. 0.297 g of

3, 4- di met hoxy- benzenesul phonyl chloride is then added, and the mxture is
stirred for 3 hours 30 mnutes at RT. Water is added to the reaction

m xture, the resulting mxture 10 is extracted three tinmes with EtQAc, the
conbi ned organi c phases are washed wijhswater, with saturated NaCl
solution and dried over Na2SO4, and the solvent is evaporated off under
vacuum The residue is chromatographed on silica gel, eluting with a

DCM MeOH 15 oiostivicd (97 /miepdreidh 3 @ Ofi ddie2Peced RObiC tarks (Obt ai ned

after crystallization froma DCMiso-ether mxture. (XD = -1 c =

0. 115; chl oref eonle® 25 IWVPUEIet @anthi& rogen atmosphere a
(2S,4S)-1-[5-Chloro-1-[(2, 4-di met hoxyphenyl)

sul phonyl ] - 3e(2tierhafy ghey g oF @oradsiui mekwo-ddtoxide in 1 ml

i ndol - 3-yl]-4-hydroxy-N, N-di net hyl - 2- pyrrolidi ne- carboxam de,

| aevor ot at opf TEFNEr addedexndtdteatmimturesdrerst(igred Ror= 0 ; R2 = H R3 =
OCH3;, R4 = H R5 =N(CH3) 2, R =H,; RT =2 -0CH3 ; R8=G:HBAm xture
of 0.82 § oft5t ménusesowhd lebtedilivad niyl & hien tRmpEaretien t2 32 enivd ure of

di astereoisoners) in. 5 mM of DM is cooled to 4C, under a nitrogen
0°C. A solution of 0.035 g of 3,4- dlmethoxybenzene—

sulphonyl chloride in 1 ml of THF is then added with
stirring, while allowing the temperature to return to
RT, and the mixture is then heated at 30°C for 2 hours
10 15 minutes. 0.1 g of PS-Trisamine is added and the
mixture is stirred for 1 hour 15 minutes at RT. 1 ml of
DCM and 1 ml of water are added with stirring, the
agueous phase is then removed by filtration through a
Whatman FT 5.0 u PTFE filter and the organic phase is
15 concentrated under vacuum. The residue is
chromatographed on silica gel, eluting with DCM and
then with a DCM/EtOAc mixture of from (90/10; v/v) to
(70/30; v/v) and finally with a DCM/MeOH mixture of
from (99/1; v/v) to (96/4; v/v). 0.026 g of the
20 expected product is obtained.
MH" = 629.
EXAMPLE 6
Methyl (2S,4R)-1-[5-chloro-3-(2-methoxy-
phenyl)-1-[(3, 4-dimethoxyphenyl)sulphonyl]-2-oxo-
25 2,3-dihydro-1H-indol-3-yl]-4-hydroxy-
2-pyrrolidinecarboxylate, laevorotatory isomer

(I): R; = Cl; R = H; Ry = OCH3; Ry = H;



at nosphere, 0.076 g of 60% sodium hydride in oil is added and the m xture
is stirred at 4C for 30 mnutes. 5 0.451 g of 2, 4-di net hoxybenzenesul phonyl
chloride is then added and the mxture is stirred for 3 hours at RT. 50
m of water are added to the reaction nmixture, the resulting mxture is
extracted with Et OAc, the organic phase is washed with 5% Na2CO3 sol uti on,
with 10 saturated NaC solution and dri over Na2SO4, and the solvent is
evaporated of f under vacuum The residue is chronatographed on al um na,
eluting with a DCM MeOH mi xture (99.2/0.8; v/v). The two di astereoi soners

are separaged= -, tdhe J ess polLak: npoynd. anple 7, 0.122 g of
which is COF'ectégH%TJg? c?@sgglligapﬁgﬁ’ #?on?%gggne; mp. = 151C aD5 =

- = : = | e 8, 20
154 (c = 0.1; chlor o0k turlh® 1y & PPl Al s %oﬂnﬁ%@é B8%re: m D.

which is obtained after crystallization froma 0- €

= 283C a2D5in PkéQak@tiod B:. 300 Qe )\Lking agcqydi t:ﬂset he

procedures described in the Exanples above, starting with t conpounds of
25 formul a ¢bbledesor Obedundelr @pabaidom e thdihere, 0.055 g of 60%

2, 4- di met hoxybenzenesul phonyl chl oride, the conmpounds according to the
i nventi oh cebHatmdhiydrIdel énl ohél dw hileat and epry edixtla & d
stirred for 10 minutes. 0.297 g of 3,4-dimethoxy-
benzenesulphonyl chloride is then added, and the
mixture is stirred for 3 hours 30 minutes at RT. Water
is added to the reaction mixture, the resulting mixture
10 is extracted three times with EtOAc, the combined
organic phases are washed with water, with saturated
NaCl solution and dried over Na,S0,, and the solvent is
evaporated off under vacuum. The residue is
chromatographed on silica gel, eluting with a DCM/MeOH
15 mixture (97/3; v/v). 0.3 g of the expected product is

obtained after crystallization from a DCM/iso-ether

mixture.
o5’ = -139.1° (c = 0.115; chloroform).
EXAMPLES 7 and 8
20 (2S,4S)-l—[5—Chloro—l—[(2,4—dimethoxyphenyl)—

sulphonyl]—3-(2—methoxyphenyl)—2—oxo—2,3—dihydro—1HL
indol-3-yl]-4-hydroxy-N,N-dimethyl-2-pyrrolidine-
carboxamide, laevorotatory isomer and dextrorotatory
isomer

25 (I): Re = Cl; Ry = H; Ry = OCH3; Ry = H;
Rs = N(CH3)2; Re = H; Ry = 2-OCH;3; Rg = OCH,

A mixture of 0.82 g of the compound obtained



R4 (1) OCH Ex-RLR2ZR3R4AR5R6Sol vate, anpl eshydrate; mp.C, crystallization
solvent; abDs (chlorofornm 9CH3HOCH3H N (CH3) 2HO0. 65 H20 (a)162-164

i 50-ether -202.8(c=0.139) 10C HOCH3HNHO. 25 H2O (b) 161- 162 i so- et her
-205.9(c=0.135) 110CF3HOCH3H N (CH3) 2H (c) 147 DCM hexane -223(c=0.13)
12C 6- CH3OCH3H- N (CH3) 2H (d)- iso-ether -162.1(c=0.103) 13CH36-CH3C H N
(CH3) 2H1 H20 (e)232 DCM i so-ether -239¢g=0.1) 120

10

15

20

25

in Preparation 3.32 (mixture of diastereoisomers) in

5 ml of DMF is cooled to 4°C, under a nitrogen
atmosphere, 0.076 g of 60% sodium hydride in oil is
added and the mixture is stirred at 4°C for 30 minutes.
0.451 g of 2,4-dimethoxybenzenesulphonyl chloride is
then added and the mixture is stirred for 3 hours at
RT. 50 ml of water are added to the reaction mixture,
the resulting mixture is extracted with EtOAc, the
organic phase is washed with 5% NayCO; solution, with
saturated NaCl solution and dried over Na,SO,, and the
solvent is evaporated off under vacuum. The residue is
chromatographed on alumina, eluting with a DCM/MeOH
mixture (99.2/0.8; v/v). The two diastereoisomers are
separated:

- the less polar: compound of Example 7,
0.122 g of which is collected after crystallization
from hexane; m.p. = 151°C

a2’ = -154° (¢ = 0.1; chloroform)

- the more polar, compound of Example 8,
which is obtained after crystallization from a DCM/iso-
ether mixture; m.p. = 283°C

02’ = +140° (c = 0.1; chloroform)

Working according to the procedures described
in the Examples above, starting with the compounds of
formula (II) described in Preparations 3 and
2,4-dimethoxybenzenesulphonyl chloride, the compounds

according to the invention collated in Table I below



14CI HOCH33- OCH3- N (CH3) 2-CH3 (f)233-234 DCM i so-ether -198(c=0.11)

150 6- CF3OCH3H N (CH3) 2-CH3 (g)230-231 DCM i so-ether 16CH36- CIOCH3H- N
(CH3) 2-CH3. - (h)238-240 DCM i so-ether -163.2(c=0.12) 17C HOCH3H N ( CH3)
2-- (1) CH2C169 H3i so-et her/ hexane -207(c=0.2) 18C HOCH33- OCH3- N( CH3) 2H-
(7)148 150 DCM i so-et her -207.3(c=0.11) 19 6-Cl1CH N (CH3) 2H (k)181
i'so-ether -265.3(c=0.17) 20C HOCHSHCI:H%Iib (1) 185-186 DCM i so- et her

-180. 9(c=0. 15) 21d 6- CH3OCH3HOCH3H

are prepared:

Table I

ey
OCH,
Ex- R1 R2 R3 R4 R5 R6 Solvate,
amples hydrate; m.p.°C;
crystallization
solvent; ags
(chloroform)
9 CH;, H OCH; H -N(CH3),| H 0.65 H,0
(a) 162-164

iso-ether
-202.8°(c=0.139)

10 |c1| ® | ocw H _ H 0.25 H,0
N 161-162

(b) .
iso-ether
-205.9°(c=0.135)
11 OCF4 H OCH; H ~-N(CH3), H -
(c) 147
DCM/hexane
-223°(c=0.13)
12 Cl [6-CH;| OCH, H -N(CH;);| H -
(d) -
iso-ether
-162.1°(c=0.103)
13 CH; {6-CH; Cl H -N(CHs), H 1 H,0
(e) 232

DCM/iso-ether
-239°(c=0.1)




(I'n)226 DCM i so-ether -131(c=0.17) 22C HOCH2H- N (CH3) 2H (n)CH3135-149
ether/iso-ether -188.3(c=0.11) 23C HOCF3H N(CH3) 2H (0)- -105(c=0.12)
240 HF3- F-N(CH3) 24 (P)- -174(c=0.15) 250 HOCH34- OCH3-N (CH3) 2H- ((q) 183
i so-ether -194(c=0.16) 26C H2, 3-0-CH2-0--N (CH3) 2H (r)192 iso-ether
-200(c=0.16) -170(c=0 11) 121 27C16-CIOCH3H N (CH3) 2H (s)160-161
i'so-ether/DCM -138. 8(c=0.11) (a) 120

14 Cl H OCH, 3-0CH; |-N(CH;), -CH, -

(£) 233-234
DCM/iso-ether
-198°(¢=0.11)

15 Cl |6-CF;| OCH, H -N(CH,) ;| -CH;3 -

(g) 230-231
DCM/iso-ether
-170°(ec=0.11)

16 CH; | 6-C1 | OCH,4 H -N(CH;) 5| -CH; -

(h) 238-240
DCM/iso-ether
~163.2°(c=0.12)

17 Cl H OCH;3 H -N(CHs3) 5 - -

(1) CH,C 169

H; |iso-ether/hexane

-207°(c=0.2)
18 Cl H OCH, 3-0CH; |~N(CHs), H -

(3) 148-150
DCM/iso-ether
-207.3°(c=0.11)

19 Cl |6-C1 Ccl H ~N(CHs) 2 H -
(k) 181
iso-ether

-265.3°(c=0.17)

20 Cl H | OCH, H OCH; H -

(1) 185-186
DCM/iso-ether
-180.9°(c=0.15)

21 Cl |6-CH;3| OCH; H OCH; H -

(m) 226
DCM/iso-ether

-131°(¢c=0.17)

22 Cl H OCH, H -N(CHs) > H -

(n) CH;4 135-149
ether/iso-ether
-188.3°(c=0.11)

23 Cl H OCF; H ~N(CH3), H -

(o) -
-105°(¢c=0.12)

24 Cl H F 3-F -N(CHj), H -

(p) -

-174°(c=0.15)

25 Cl H OCH; 4-~0CH; |-N(CH3), H -

(a) 183
iso-ether

-194° (¢c=0.16)

26 Cl H 2,3-0-CH;-0~ |-N(CHs),| H -

(r) 192
iso-ether

-200°(c=0.16)




This conmpound is prepared according to the procedure described in Exanple
3, starting with the conpound obtained in Preparation 3.6, isoner B. The 5
product is chromat ographed on silica gel, eluting wwth a DCM MeOH mi xture
(97/3; v/iv). (b) This conmpound is prepared according to the procedure
described in Exanple 3, starting with the conpound obtained in Preparation
3.8, isomer B. The 10 product is chromppgraphed on silica gel, eluting
with a DCM MeCH m xture (96/4; v/v). (c) This conpound is prepared
according to the procedure described in Exanple 3, starting with the
conpound obtai ned in Preparation 3.10, isomer B. The 15 product is
chromat ogr gphed oh &I Il[igca10€bea£TUTTAT W INTcag PO MECH T xture (9674,
v/v). (d) Thigs)conppound is prepared accordlng to the progsflye desdri bed
in Exanple|3, starting with the |[conpound obtained in Prenasati, epy3.|12,
i somer B. The 20 prodyct i9g chrofatographed on gilicla _ggg,gdqbublmg)vmth a
DCM MeOH m xture (9674, v/iVv). (€) This compound IS prepared accordrng to
the procedure described in Exanple 1, starting with the conpound obtai ned
in Preparatilen 3.14, ThiseroBpolhe 25 prefucied achraiodaphed on silica
gel, eluting wth 122 a DCM MeOH m xture (98.5/1.5; v/v). (f) This conpound
I's prepar edpaecefdirrgdescrhbedpioc Edamplaeescr ished tiimgExdng ehls starting
with the conpound obtained in Preparation 3.16, isonmer B. The

compound obtained in Preparation 3.6, isomer B. The

5 product is chromatographed on silica gel, eluting with

a DCM/MeOH mixture (97/3; v/v).
(b) This compound is prepared according to the
procedure described in Example 3, starting with the
compound obtained in Preparation 3.8, isomer B. The

10 product is chromatographed on silica gel, eluting with
a DCM/MeOH mixture (96/4; v/v).
(c) This compound is prepared according to the
procedure described in Example 3, starting with the
compound obtained in Preparation 3.10, isomer B. The

15 product is chromatographed on silica gel, eluting with
a DCM/MeOH mixture (96/4; v/v).
(4d) This compound is prepared according to the
procedure described in Example 3, starting with the
compound obtained in Preparation 3.12, isomer B. The

20 product is chromatographed on silica gel, eluting with
a DCM/MeOH mixture (96/4; v/v).
(e) This compound is prepared according to the
procedure described in Example 1, starting with the
compound obtained in Preparation 3.14, isomer B. The

25 product is chromatographed on silica gel, eluting with



5 product is chromatographed on silica gel, eluting wwth a DCM MeCH

m xture (98.5/1.5; v/v). (g) This conpound is prepared according to the
procedure described in Exanple 1, starting with the conpound obtained in
Preparation 3.18, isomer B. The 10 product is chronmatographed on silica
gel, eluting with a DCM MeOH mixture (98/2; v/v). (h) This conpound is
prepared according to the procedure described in Exanple 1, starting with
the conpound obtained in Preparation 3.22, isonmer B. The 15 product is
chromat ographed on silica gel, eluting with a DCM MeOH m xture (98.5/1.5;

viv). (i) TaisceprmpoHnfliiksupeepeped,/aceordiyyg to the procedure described
in Exanple 3, starting with the conpound obtained in Preparation 3. 24,

i somer B. The) 20 prodUhisi sompoonat 0gr ppepedren sickbedigg! tofltl Ng With a
DCM Et OAc mi xture (80/20; v/v). (j) This conmpound is prepared according to
the procederecedscei fedcrmbedaipl Ex8npiealt i Bgavittihgt ke thcemeound obt ai ned
in Preparation 3.26, isonmer B. The 25 product is chromatographed on silica
gel, el uti reerwernd sobcMlved@Hini Rtepard9168; 3vLi6) . iskmhvRE . DivEE- d6: 8
(ppm. 1.4 to 3.3: m 10H 3.4 to 123 3.95. 3s: 9H, 4.2 to 5.0: m 3H 6.6
to 8.0: I BrPdugk)ishrhrenapesrarhedperepat diicacoeldi rjutdngheithr ocedur e
described in Exanple 3, starting with the conpound obtained in Preparation
3.28, isomgt EMARAY Wﬁﬁ%uﬁ%nbg%n@/is5pr%bﬁied according to the

(g) This compound is prepared according to the
procedure described in Example 1, starting with the
compound obtained in Preparation 3.18, isomer B. The
10 product is chromatographed on silica gel, eluting with
a DCM/MeOH mixture (98/2; v/v).
(h) This compound is prepared according to the
procedure described in Example 1, starting with the
compound obtained in Preparation 3.22, isomer B. The
15 product is chromatographed on silica gel, eluting with
a DCM/MeOH mixture (98.5/1.5; v/v).
(1) This compound is prepared according to the
procedure described in Example 3, starting with the
compound obtained in Preparation 3.24, isomer B. The
20 product is chromatographed on silica gel, eluting with
a DCM/EtOAc mixture (80/20; v/v).
(3) This compound is prepared according to the
procedure described in Example 3, starting with the
compound obtained in Preparation 3.26, isomer B. The
25 product is chromatographed on silica gel, eluting with
a DCM/MeOH mixture (91/9; v/v).

'H NMR: DMSO-ds: 8 (ppm): 1.4 to 3.3: m: 10H; 3.4 to



procedure described in Exanple 3, starting with the conpound obtained in
Preparation 3.30, isoner B. The product is chronmatographed on silica gel,
etuting with a DCM MeCH mi xture (97/3; v/v). 10 (m This conpound is
prepared according to the procedure described in Exanple 3, starting with
the conpound obtained in Preparation 3.31 (m xture of diastereoisoners).
The product is chromatographed on siligsa gel, eluting with a DCM Et CAc

m xture (50/50; 15 v/v) and the (-) isomer is separated out. (n) This
conmpound i s prepared according to the procedure described in Exanple 3,

starting w Bhothe 3sqompuad 20hiaisned it Pepas & i@ 8. 33 They product is
chromat ographed on silica gel, eluting wth a DCM MeOH 20 m xture

(95.5/4.5; vky). (0) This compownd iis Pregared iy t thge procedure
described in Exanple 3, starting with the conpound obtalned in Preparation
3. 35, isoneprBeefipyreThiescedinedurich Exampdpared saeaaridiqgrith tdge 25
procedure described in Exanple 3, starting with the conpound obtained in
Pr epar at i on©8mMBPunfdsobsaiBedTia Prepduettics: chr@vatiegmephal on al umi na,
eluting with_a 124 DCM Et OAc mi xture (97/3; v/v). (q) This conpound is
prepar ed®acéeél di ng t oTHRE cpreesad: & sdeseriayed avdowtipie t3 tHarting with
the conmpound obtained in Preparation 3.39, isoner B. The 5 product is

chr omat ogr aBh8GeBHT S ApEgrderd druEXagndie B, BERrting with the

compound obtained in Preparation 3.30, isomer B. The
product is chromatographed on silica gel, eluting with
a DCM/MeOH mixture (97/3; v/v).

10 (m) This compound is prepared according to the
procedure described in Example 3, starting with the
compound obtained in Preparation 3.31 (mixture of
diastereoisomers). The product is chromatographed on
silica gel, eluting with a DCM/EtOAc mixture (50/50;

15 wv/v) and the (-) isomer is separated out.

(n) This compound is prepared according to the
procedure described in Example 3, starting with the
compound obtained in Preparation 3.33. The product is
chromatographed on silica gel, eluting with a DCM/MeOH

20 mixture (95.5/4.5; v/v).

(o) This compound is prepared according to the
procedure described in Example 3, starting with the
compound obtained in Preparation 3.35, isomer B.

(p) This compound is prepared according to the

25 procedure described in Example 3, starting with the
compound obtained in Preparation 3.37, isomer B. The

product is chromatographed on alumina, eluting with a



(r) This conmpound is prepared according to the procedure described in
Exanple 3, starting wiwth the conpound obtained in Preparation 3.40. The
product is 10 chromat ographed on silica gel, eluting with DCM and then
with a DCM MeOH m xture (99/1; v/v). (s) This conpound is prepared
according to the procedure described in Exanple 3, starting with the
conpound obtained in Preparation 3.42.1Jhe product is 15 chromatographed on
silica gel, eluting wwth a DCM MeCH m xture (96/4; v/v). EXAMPLE 28
tert-Butyl 2-[[(3R, 5S)-1-[5-chloro-

1-[ (2, 4- di mpthoxphenydi keuidehqryl k- 3+(/2,met hoxyphenyl) - 20
2- 0x0- 2, 3-di hydr o- 1H i ndol - 3-yl ] - 5- [(dlnethylanlno)

carbonyl] 31gyrrolld|nmjbo&bmyaﬁﬁqu &Qkﬁ%&@b dx =d;
R2 = H R3 = OCHBR4-1H R5 = S@@ﬁa rC%E&CI—B)B;W:Z

-OCH3 ; RS praeaaurezaeﬁhmﬁb@@nﬁ@uman@w apars&xasl&xg dfiith tihd he
procedure described in Exanple 3, starting with 2.9 g of the conpound

obt ai ned i ncPmppangt cbtainéd 125 PriepamertiBn, 30.3233 igdafer6@b smed um hydri de
inoil, 15 M of DW and 1.25 g of 2,4-di net hoxybenzenesul phonyl

chl ori de5 Theogugués chromasogrephedhed eildida gelgelgluteing iwighvi th a
DCM Et OAc m xture (80/20; v/v). 3 g of 5 the expected product are obtained
after crystBFMization from hexane.

(r) This compound is prepared according to the
procedure described in Example 3, starting with the
compound obtained in Preparation 3.40. The product is
10 chromatographed on silica gel, eluting with DCM and
then with a DCM/MeOH mixture (99/1; v/v).
(s) This compound is prepared according to the
procedure described in Example 3, starting with the
compound obtained in Preparation 3.42. The product is
15 chromatographed on silica gel, eluting with a DCM/MeOH
mixture (96/4; v/v).
EXAMPLE 28
tert-Butyl 2-[[(3R, 5S)-1-[5-chloro-
1-[(2, 4-dimethoxyphenyl) sulphonyl]-3- (2-methoxyphenyl) -
20 2-ox0-2,3-dihydro-1H-indol-3-yl]-5-[ (dimethylamino)-
carbonyl]-3-pyrrolidinyl]oxylacetate, laevorotatory
isomer.
(I): Ry = Cl; R, = H; Rz = OCH3z; Ry = H;
Rs = N(CHj3)2; Re¢ = -CH,COOC(CH3)3; Ry = 2-OCHi3; Rg = OCH;.
25 This compound is prepared according to the
procedure described in Example 3, starting with 2.9 g

of the compound obtained in Preparation 3.44



-

aD _ -159 (c = 0.23; chloroform. EXAMPLE 29 2-[[ (3R
55)-1-[5-Chloro-I-[(2, 4-di net hoxy- 10

phenyl ) sul phonyl ] - 3- ( 2- net hoxyphenyl ) - 2- oxo-

2, 3-di hydro-I Hindol -3-yl]-5-[(di met hyl am no) car bonyl ] -

3-pyrrolidinyl]oxy]lacetic acid 0.55 trifluoroacetate, |aevorotatory
i'sorrer.(l),TFA:R1:CI;R2:H:;L2§:OCH3;R4:H; 15 R5 = N
(CH3) 2 ; R6 = -CH2COOH, R7 = 2 -OCH3 ; = OCH3 . A mxture of 3 g of the

conmpound obtained in Exanple 28 and 15 nl of TFA in 15 m of DCMis
stirred for(iddna s)at RB33The Jeafdd Wbdm ot Lﬂﬁgi’lz%d{%%e&i atf?al{limder
a

vacuum the residue is taken up in iso-ether
i's spin-fil g eMrOlng 2..250 Plof ther -exRRotRsk Bs QLG

he™ preeci pi

A EIb A

e forned
ined. aD= -179

(c = 0.31; chloroform. EXAMPLE 30 (2S, 4R)-1-[5-CheT oro-1-[1(2, 4-di nmet hoxy-
25 phenyl) sehjloariyld.- The? preiduety ghe ok t@draphed on silica gel,

2,3-di hydro-I Hindol -3-yl]-4-[2-[[ 2- hydr oxy-1 -

(hydr oxynet euxibgmetith et mOM/abdore] ridsceass h@yj2N, NA&26. 3 g of

di met hyl - 2- pyrrol i di necarboxam de, |aevorotatory isoner.

R8 =
(CH2OH) 2 ; R7 = 2 -OCH3 ;
from hexane.

a2’ = -159° (c = 0.23; chloroform).

EXAMPLE 29

R5

N (CH3) 2; 5

OCHS. thp exRected prRfuctHarRS cht@EAMRId RE terH:.cRs tm L IGHRGANHC ( CHR)

2-[[(3R, 58)-1-[5-Chloro-1-[(2,4-dimethoxy-

10 phenyl)sulphonyl]-3-(2-methoxyphenyl)-2-oxo-

2,3—dihydro—1H—indol—3—yl]—5—[(dimethylamino)carbonyl]—

3-pyrrolidinyl]oxylacetic acid 0.55 trifluoroacetate,

laevorotatory isomer.

(I), TFA: Ry = Cl; Ry, = H; R = OCH3; R4 = H;

15 Rs = N(CHi3)a; Rg = ~-CH,COOH; Ry = 2-0CH;; Rg = OCH;.

A mixture of 3 g of the compound obtained in

20

25

Example 28 and 15 ml of TFA in 15 ml of DCM is stirred
for 3 hours at RT. The reaction mixture is concentrated
under vacuum, the residue is taken up in iso-ether and
the precipitate formed is spin-filtered off. 2.2 g of
the expected product are obtained.

0z’ = -179° (c = 0.31; chloroform).

EXAMPLE 30

(25, 4R)-1-[5-Chloro-1-[(2,4-dimethoxy-
phenyl)sulphonyl]-3- (2-methoxyphenyl) -2-oxo-
2,3-dihydro-1H-indol-3-yl]-4-[2-[[2-hydroxy-1-

(hydroxymethyl)—l—methylethyl]amino]—2—oxoethoxy]—N,N~



A mxture of 0.5 g of the conpound obtained in Exanple 29, 0.085 g of
2-am no- 2-net hyl - 1, 3-propanediol, 0.290 g of BOP and 0.187 g of
triethylamine in 20 mM of DCMis stirred for 3 hours at 10 RT. The reaction
m xture is diluted by addition of DCM the organic phase is washed with
water, with saturated Na2CO3 solution and dried over Na2SO4, and the
solvent is evaporated off under vacuumygThe residue is chronmatographed on
silica gel, eluting with a DCM MeCH 15 m xture (94/6; v/v). 0.31 g of the
expected product is obtained after crystallization fromiso-ether; mp. =

154C. 20 a -4t 1= D hoir ST Al U BoxarR VPR S0 20t 4 25y

4R) - 1-[5-Chl oro-1 -] (2, 4-di nmet hoxy-

phenyl ) sul phemyldr.3- ( 2- met hoxyphenyl ) - 2- oxo-

2, 3-di hydro-1 Hindol -3-yl]-N, N-di met hyl - 4-[ 2- oxo-

2- (1- pi perazi nyl ) et hoxia)-:22-Rayer alli;dRpecan porRa deCHP Rt &i f1l, uor oacet at e) ,
| aevorotatory isonmer. 25 (1) , 2TFA: RL = Cd; R2 = H R3 = COCH3; R4 = H,
R5 = -N (CHBy 2 N(CHY) R( R¢ =CHCHEUDNAC NEH;) RH,OH),OCRB = ROCHLCH3. A) A
m xture of 0.7 g of the conpound obtained in Exanple 29, 0.2 g of

| - (tert-But BeycaPBBnyl) 5 piperazine, 0.404 g of BOP and 0.263 g of

triethylamne in 20 nl of DCMis stirred for 2 hours at RT. Water is
A mixture of 0.5 g of the compound obtained

in Example 29, 0.085 g of 2-amino-2-methyl-
1,3-propanediol, 0.290 g of BOP and 0.187 g of
triethylamine in 20 ml of DCM is stirred for 3 hours at
10 RT. The reaction mixture is diluted by addition of DCM,
the organic phase is washed with water, with saturated
NazC0Os; solution and dried over Na,SO,, and the solvent
is evaporated off under vacuum. The residue is
chromatographed on silica gel, eluting with a DCM/MeOH
15 mixture (94/6; v/v). 0.31 g of the expected product is
obtained after crystallization from iso-ether;
m.p. = 154°C.
a2’ = -142° (c = 0.19; chloroform).
EXAMPLE 31
20 (25, 4R)-1-[5-Chloro-1-[(2,4-dimethoxy-
phenyl)sulphonyl]-3-(2-methoxyphenyl) -2-oxo-~
2,3-dihydro-1H-indol-3-yl]-N,N~-dimethyl-4-[2-0x0-
2-(l-piperazinyl)ethoxy] -2-pyrrolidinecarboxamide
bis(trifluoroacetate), laevorotatory isomer.
25 (I), 2TFA: Ry = Cl; R, = H; Ry = OCH3; Ry = H;

Rs = -N(CHj3)2;



added to the reaction mxture and the resulting m xture

for 3 hours. The reaction m xture i s concentrated under

is extracted with
DCM the organic phase is washed with saturated Na2C33 sol ution and dried
over Na2SO4, and the 10 solvent is evaporated off under vacuum The residue
is chromatographed on silica gel, eluting with a DCM MeOH m xture (97/3;
v/Vv). The product thus obtained is taken wup in hexane and the precipitate
forned is spin-filtered off to give 0.72¢. 15 B) A mxture of 0.7 g of the
conmpound obtained in step Aand 10 mM of TFAin 10 m of DCMis stirred

1

vacuum the

66C. 20 a = -133

residue is t kenng in efhek and the 20 precipitate formed is spin-filtered

off. 0.6 g ofsirieMELpedt ed AW odfcT 21 ohtRair e, m p. =
(c = 0.27; chloroform. MPLE 32 (2S,

4R) - 1-[ (2, 4- Di et hoxyphenyl ) sul phonyl]- 25

3- (2- met hoxyphenyl ) - 2- oxo- 2, 3-di hydro-| Hi ndol -3-yl ] -
N,N—dinethyl-4-[2-oxof@-(4-nnrpholinyl)ethoxy] 128
2-pyrrolidinecarboxam de,, | aevorotatory isoner. () :

R1

=d; R =H R3

= OCH3; R4 = H, Rs =% eEH° 2 F%-chjizt-@cwmeu&?ﬂgn#g?%gg = 0o,
> A M XUre 0 el Lhd 1% PPN LY LS A BB 2 0- 085 9 ©

. 1
nor phol i ne, ~0.

5 piperazine, 0.404 g of BOP and 0.263 g of triethylamine

10

15

20

25

in 20 ml of DCM is stirred for 2 hours at RT. Water is
added to the reaction mixture and the resulting mixture
is extracted with DCM, the organic phase is washed with
saturated Na;CO3 solution and dried over Na;SO,, and the
solvent is evaporated off under vacuum. The residue is
chromatographed on silica gel, eluting with a DCM/MeOH
mixture (97/3; v/v). The product thus obtained is taken
up in hexane and the precipitate formed is
spin-filtered off to give 0.7 g.

B)

A mixture of 0.7 g of the compound obtained
in step A and 10 ml of TFA in 10 ml of DCM is stirred
for 3 hours. The reaction mixture is concentrated under
vacuum, the residue is taken up in ether and the
precipitate formed is spin-filtered off. 0.6 g of the
expected product is obtained; m.p. = 1l66°C.

a§°= -133° (¢ = 0.27; chloroform).

EXAMPLE 32

(28, 4R)-1-[(2,4-Dimethoxyphenyl) sulphonyl]-
3-(2-methoxyphenyl) -2-ox0-2, 3-dihydro-1H-indol-3-y1] -

N,N-dimethyl-4-[2-0ox0-2- (4-morpholinyl)ethoxy] -



and 0.227 g of triethylamne in 20 M of DCMis stirred for 2 hours at RT.
Theé reaction mxture is extracted with DCM the organic phase is washed
with water and 10 dried over Na2SO4, and the solvent is evaporated off
under vacuum The residue is chromatographed on silica gel, eluting with a
DCM MeOH mi xture (95/5; v/v). 0.53 g of the expected product is obtained
after «crystallization fromiso-ether; p. = 210C. 15 aD= -153 (c = 0. 28;
chloroform. EXAMPLES 33 and 34 (3R, %g§ 1-[5-Chl oro-1 -

[ (2, 4-di met hoxyphenyl ) sul phonyl ] - 3- (2- met hoxyphenyl ) -

2- 0X0- 2, 3- digh ;

5-1(di met hylzaﬁrg)aclgdblg%%ﬁ%a%éﬁ rz% [ |aney\for%r3?%?%rlp%%rfl?ﬂyl ) pr opanoat e,

| aevorotatory isoner and . ggxtr enot @ ongi,.sp%.Oélj(lj)_;< rRL 5,0; RR = H R3
= OCH3; RA = H R5 =-N(CH3) 2; 120 R6 = - CHICH: " N;'R = 2-CCH, ;
R3 = OCHl. Rhese-NoUROuUds are prepared according to the procedure
described in Exanple 3, starting with 3.1 g of the conpound obtained in
Preparation 3. 45 20 m of DMF, 0.238 g of 60% sodi um hydride in oil and

1.27 g of 4- <ybé€nzegresul phon chl oride. The product is
chronatograpﬁgd‘o SE?% & geI eJB%rﬁb%@ﬁhh1&=D@NHNbCH m xture (90/10;
v/iv). The two dlastere0|s S are separated: 10

5 A mixture of 0.6 g of the compound obtained
in Example 29, 0.085 g of morpholine, 0.347 g of BOP
and 0.227 g of triethylamine in 20 ml of DCM is stirred
for 2 hours at RT. The reaction mixture is extracted
with DCM, the organic phase is washed with water and

10 dried over Na;SO4, and the solvent is evaporated off
under vacuum. The residue is chromatographed on silica
gel, eluting with a DCM/MeOH mixture (95/5; v/v).

0.53 g of the expected product is obtained after
crystallization from iso-ether; m.p. = 210°C.

15 a§’= -153° (¢ = 0.28; chloroform).

EXAMPLES 33 and 34

(3R, 58)-1-[5-Chloro-1-
[(2,4—dimethoxyphenyl)sulphonyl]—3—(2—methoxyphenyl)—
2-0x0-2,3-dihydro-1H-indol-3-y1]-

20 5-[(dimethylamino)carbonyl]-3-pyrrolidinyl
3-(4d-morpholinyl)propanocate, laevorotatory isomer and
dextrorotatory isomer.

(I): Rt = Cl; R, = H; R; = OCH3; Ry = H;

Rs = -N(CHj3)3;



- the less polar: conpound of Exanple 33, 2.8 g of which are obtained
after solidification in hexane. aD = -154 (¢ = 0.3; chloroform. - the
nore pol ar: conpound of Exanple 34, 15 1.3 g of which are obtained after
solidification in hexane. = +127 (¢ = 0.29; chloroform. aD WD 01/55130
130 PCT/ FR01/ 00226 CLAIM5S 1. Conmpound of formula: R4 (1) in which: 5 - Rl
represents a hal ogen atom a (Cl-C4)al kyb; a (Cl-C4)al koxy; a
trifluoronmethyl radical; a trifluoronmethoxy radical; - R2 represents a
hydrogen atom a hal ogen at om (C1-4) alkyl ; a (CL-C4) al koxy; a tri f
| uoronethyl 10 r gi al; - or/ R2 \s in position -6- of the indol-2-one ring
and Rl and IBELTO@ t HECH@‘p'r sent Q diRuat 2CH; i; Ryth(@he radical; - R3
represents a hal ogen atom a oxyl; a 15 (Cl1-C2) alkyl ; a (Cl-C2)
al koxy; a tri f luoronethoxy radical;

These compounds are prepared according to the

procedure described in Example 3, starting with 3.1 g
of the compound obtained in Preparation 3.45, 20 ml of
5 DMF, 0.238 g of 60% sodium hydride in oil and 1.27 g of

2,4-dimethoxybenzenesulphonyl chloride. The product is
chromatographed on silica gel, eluting with a DCM/MeOH
mixture (90/10; v/v). The two diastereoisomers are
separated:

10 - the less polar: compound of Example 33,
2.8 g of which are obtained after solidification in

hexane.

20
Op

= -154° (c = 0.3; chloroform).

-~ the more polar: compound of Example 34,
15 1.3 g of which are obtained after solidification in

hexane.

07’ = +127° (¢ = 0.29; chloroform).



- R4 represents a hydrogen atom a halogen atom a (Cl-C2)alkyl; a
(Ca-C2)al koxy; 131 - or R4 is in position -3- of the phenyl and R3 and R4
toget her represent a nethyl enedi oxy radical; - R5 represents an et hylam no
group; a dinethylamno group; an azetidin-1-yl radical; a (Cl-C2)al koxy; 5
- R6 represents a hydrogen atom a (Cl-C4)al kyl; a group - (CH2) n-CO RO ;
a group - OR11; - R7 repr nts a (Cl- =

COwd @¥)s51NRL 939 @?ﬁéﬁ?ﬁ/—%%ﬁoxy; a

represents a (CL-C4) al koxy; - R9 represénts a hydro

group 10 -NR12R13 ; - R10 and R11 each independently represent a (Cl-C4)

al kyl; - or R10 and R11, together wt nitrogen atomto which they are
attached, constitute a heterocyclic radi cal chosen from azetidin-1-yl,
pyrrolidin.1-yl, piperid 1-obmodiuh8!SE fodaia, morphol in-4-yl or

t hi onorpholin-4-yl; - R12 represents a hydrogen or a (Cl-C4)al kyl; - R13

represents a (Cl-C4) alkyl; a -C BQHS) 2CH20H group; a 20 -C(CH3) (CH20H)
2 group; a -C (CH2OH) 3 group; - orxRi2 and R13, together with the nitrogen
atomto which they are attached, @

tute a heterocyclic radical chosen
from azetidin-1-yl, pyrrolidin-1-} pi peri MR, yl, piperazin-1-yl,

nmor phol i n-4-yl or 25 thionor phoRi n- 2yl ; is 1 or 2
: N
(S) 1)
O _
R, | O4C R,
SO2
R'.'
Rs
in which:
5 - R; represents a halogen atom; a (C1-Cy)alkyl; a

(C1-C4)alkoxy; a trifluoromethyl radical; a
trifluoromethoxy radical;
- Ry represents a hydrogen atom; a halogen atom; a
(C1-Cq)alkyl; a (C;-Cq)alkoxy; a trifluoromethyl
10 radical;
- or R; is in position -6- of the indol-2-one ring and
R; and R; together represent a divalent trimethylene
radical;
- R3 represents a halogen atom; a hydroxyl; a
15 (C1-C2)alkyl; a (C;-Cy)alkoxy; a trifluoromethoxy
radical;
- R4 represents a hydrogen atom; a halogen atom; a

(Cl—C2) alkyl ; a (Cl-CZ) alkoxy;



t he sol vates and/or hydrates thereof and the possible 132 salts thereof
with mneral or organic acids. 2. Conpound according to Claiml1, in the
formof optically pure isoners. 3. Conpound according to Claim2, of 5
formula: in which: the carbon atom bearing substituent OR6 has the (R
configuration and the carbon atomin position 3 of the 10 indol-2-one has
either the (R configuration or the (S)sqiconfiguration. 4. Conpound
according to Caim3, inthe formof the |aevorotatory isonmer. 5. Conpound
according to Claim4, of 15 fornula (la) in which: Rl represents a

chl ori ne “at omoxa et Bk nr 3dkgak opr -a- g fﬂﬂéorﬁ?{@é{loi%d ?iﬂ;i %F&'giz R R

represents a hydrogen atomor is in position -6- e ind e and
represents a aigwiier ddifeserkd® MW 10 taky AadBLypXy radical or a
trifluoromethyl radical; - R3 represents a chlorine atom a fluorine atom

a methoxy radscabpoesantet Baxythgdiaédhno Yroufh lLRIGRAMS ikl ogen at om
or is in position -3- or -4- of the phenyl and represents a fluorine atom

or a mnethoxy cadiugsl an ametRAirs-liHypasddicdl ; 3 of,-Neapkeryl; and,

t oget her
5 - Re¢ represents a hydrogen atom; a (C1-C4)alkyl; a group

- (CHz)n~CO-Ry; a group -CO- (CH;)n-NRjoRi;;

- Ry represents a (C;-Cyq)alkoxy;

- Rg represents a (C;-C4)alkoxy;

- Ro represents a hydroxyl; a (Ci-Cy)alkoxy; a group

10 ~NR;i2R13;

- Rip and Ri;; each independently represent a
(C1-Cyq)alkyl;

- Or Rjo and R;;, together with the nitrogen atom to
which they are attached, constitute a heterocyclic

15 radical chosen from: azetidin-1-yl, pyrrolidin-1-y1,
piperid-1-yl, piperazin-1-yl, morpholin-4-yl or
thiomorpholin-~-4-yl;

- Riz represents a hydrogen or a (C;-C4)alkyl;

- Ri3 represents a (C;-Cy)alkyl; a -C(CH3),CH,OH group; a

20 -C(CH3) (CH20H), group; a -C(CH,0H); group;

- or Riz and Rj3, together with the nitrogen atom to
which they are attached, constitute a heterocyclic
radical chosen from: azetidin-1-yl, pyrrolidin-1-vy1,
piperid-1-yl, piperazin-1l-yl, morpholin-4-yl or

25 thiomorpholin-4-y1;

- nis 1 or 2;

the solvates and/or hydrates thereof and the possible



with R3, represent a nethylenedioxy radical; 10 - R5 represents a

di met hyl am no radical or a nethoxy radical; - R6 represents a hydrogen
atom a nethyl radical; an ethyl radical; a tert-butyl oxycarbonyl net hyl
radi cal; a carboxynethyl radical; a [[2-hydroxy 15

1- (hydr oxymet hyl ) - 1- met hyl et hyl ] ami no] car bonyl met hyl radical; a

(1- pi perazi nyl ) carbonyl met hyl radical;;8, (4-norpholinyl)carbonyl methyl
radical; a 3-(4-norpholinyl)propanoyl radical; R7 is in position -2- of

t he phenyl and represents a 20 nethoxy radical; R8 represents a nethoxy
radi cal ; angagihe saldSdeks ' ' organj g.acids, and the

sol vat es and/ or hydr at es@ﬁ]ﬁoﬁiﬁ%ﬁmﬁp%ﬂ %%%Oé?gli%% to daimb5, chosen
25 from - (2S, 4R)-1-45- Cdigisdnd (Fodtsdi Y, 1y- .

sul phonyl ] - 3- ( 2- met hoxyphenyl )Iszd- 0X0-2, 3%%%3% GLEMI1; in the

1H i ndol - 3- \lopmd-dfy dripdyedN, IN- dud hdomedyr rol i di ne- car boxami de,

| aevorotatory isoner; - (2S,4R)-1-[5-Chloro-1-[(2, 4-di met hoxyphenyl) -

sul phonyl ] - 3- ( 2- met hox3y.phednpdirek Gdbcrdidy d®-chaim 2, of

1H i ndol - 3-yl ] - 4- met hoxy- N, N-di net hyl - 2- pyrrol i di ne car boxam de,

| aevor ot &t ofpriwdmeer; - (2S, 4R)-1-[5-Chloro-3-(2-chlorophenyl)-1-[(2, 4-di-
nmet hoxyphenyl ) sul phonyl ] - 2- oxo- 2, 3- di hydro-1| Hi ndol -

3-yl]-4-hydroxy-N, N-di met hyl - 2- i

OR,
R ; {(R)
N
(Ia)
(S)
0O
R,’! , //eC _RS

so, ©

R?
R,

in which:
the carbon atom bearing substituent OR¢ has the (R)
configuration and the carbon atom in position 3 of the
10 indol-2-one has either the (R) configuration or the (S)
configuration.
4. Compound according to Claim 3, in the
form of the laevorotatory isomer.
5. Compound according to Claim 4, of
15 formula (Ia) in which:
- Ry represents a chlorine atom, a methyl radical or a
trifluoromethoxy radical;
- Ry represents a hydrogen atom or is in position -6-

of the indol-2-one and represents a chlorine atom, a



10 |l aevorotatory isoner; - (2S,

4R) - 1-[ 5- Chl or 0- 3-(2-chl orophenyl ) -1-[(2, 4-di -

met hoxyphenyl ) sul phonyl ] - 6- net hoxy- 2- oxo- 2, 3- di hydr o-

1H i ndol - 3-yl ] - 4- met hoxy- N, N-di met hyl - 2-. pyrrolidi ne- carboxam de,

| aevorotatory isonmer; 15 - (2S, 4R)-1-[5-Chloro-I|-[(3, 4-di net hoxyphenyl) -
sul phonyl ] - 3- (2- met hoxyphenyl ) - 2- oxo- 23 33di hydr o-
1H—indoI-3-y|]-4-hydroxy-N,N—dinethyI-Z-pyrroIidine car boxam de,

| aevorotatory isomer; - Methyl (2S, 4R)-1-[5-chloro-3-(2-nethoxyphenyl)- 20
1-[ (3, 4- di met heerphenddisdiphanderds:ax o-2a A hydro-

1H i ndol - 3-yl ] - 4- hydr oxy- 2- pyrrol i di necarboxylate, |aevorotatory isoner; -
(2S, 4R)-1-[ 5tvetfydoronfetiy4- digeetdioxyphenyl ) -
sul phonyl ] - 3- (2- met hoxyphenyl ) - 2- oxo- 2, 3-di hydro- 25
1H i ndol - 3- yl Rs4rbpdeszytdl & dhireirhyle- 2tpy,r al ifduee ie@r Bexa de,
| aevorotatory isoner; - (2S, 4R -I1-[5-Chloro-I|-[(2, 4-di met hoxyphenyl) 135
sul phonyl ] - 3- fretimextyoscpdieail or2-aox ethy@aditadliras] ;
1H i ndol - 3-yl ]-2-(azetidin-1-yl carbonyl)-4-hydroxy- pyrrolidi necarboxan de,
| aevor ot & ory s@ﬁﬁresen\:gga ﬁRl,ﬂng?S Atpfl oor asetihoppslitlicd, 43¢ net hoxy- 5
phenyl) sul phonyl ] %2 met hoxyphenyl ) - 2- oxo-
2, 3-di hydr o- | A¥i ndol © FHE- 2hengrlo neRsigrsrind @ fluorine atom
2-pyrrolidinecar boxamn I aevor Qtatory isomer; - (2S,

BXY| K

4R) - | - [ 5- Chl oP&- P- [ig3! Sﬁlphenyu
| phonyl 2-peth h hy - 10
>3 dinydto-1 e ReotS 3201505 P oxg-xOF:. GRRePRPY] and, together

with R;, represent a methylenedioxy radical;

10 - Rs represents a dimethylamino radical or a methoxy
radical;

- Rg represents a hydrogen atom; a methyl radical; an
ethyl radical; a tert-butyloxycarbonylmethyl radical;
a carboxymethyl radical; a [[2-hydroxy-

15 l—(hydroxymethyl)—l—methylethyl]amino]carbonylmethyl
radical; a (l-piperazinyl)carbonylmethyl radical; a
(4-morpholinyl)carbonylmethyl radical; a
3-(4-morpholinyl)propanoyl radical;

- Ry is in position -2- of the phenyl and represents a

20 methoxy radical;

- Rg represents a methoxy radical;
and the salts thereof with mineral or organic acids,
and the solvates and/or hydrates thereof.

6. Compound according to Claim 5, chosen

25 from:

- (25, 4R)-1-[5-Chloro-1-[ (2, 4-dimethoxyphenyl) -

sulphonyl]-3-(2-methoxyphenyl)-2-oxo-2,3-dihydro-



2-pyrrolidinecarboxam de, |aevorotatory isoner; - (2S,

4R) - 1-[ 3- (2- Chl or ophenyl ) - 1-[ (2, 4- di net hoxy-

phenyl ) sul phonyl ] -5, 6-di met hyl - 2- oxo- 2, 3- di hydr o-

1H i ndol - 3-yl ] - 4- hydr oxy- N, N-di et hyl - 2-pyrrol i di ne 15 car boxam de,

| aevorotatory isoner; - (2S, 4R)-1-[5-Chloro-I-[(2, 4-di net hoxyphenyl) -
sul phonyl ] - 3- (2, 3- di net hoxyphenyl ) - 2- qg? 2, 3-di hydr o-

1Hi ndol - 3-yl ] - 4- met hoxy- N, N- di net hyl pyrrolidine- car boxam de,

| aevorotatory isomer; 20 - (2S, 4R)-I-[5 Chloro-I|-[(2, 4-di net hoxyphenyl) -

;nggfﬂgglo Lgn§§5h§§¥§pfﬁy kgtﬁo ﬁo%ggﬁkgﬁh %J%f%rolldlne—

2- pyrrol i di ageBbRAMaEEde 1 2L3BV r ro- (25,
4R)-1- [ 6- Chlof o-1 -[ (2, 4- i et hgﬁﬁgﬁ’gﬁy%‘*ﬁ‘%@

sul phonyl | - 3- (2smeRhoxypBenyh bra= EEQW2|4ZGQﬁ%thoxyphenyl)
2, 3-di hydro-I Hindol -3-yl]-4-nmet hoxy-N, N-di net hyl -

2-pyrrol i di setghbayani-de,(2laerabaipheny 1) S0MBko-236 -diheSro-

4R) - 1-[5-Chl oro-1-[(2, 4-di net hoxyphenyl ) -

sul phony% ] - BH{ 2adel haxyphedynpt RogxoN2N3ddimey #i0~2 -pyrrolidine-

1H i ndol - 3-yl ] - 4- et hoxy- N, N-di net hyl - 2- pyrrol i di ne- car boxam de,

| aevor ot at orgrhevamides laggSrodlRfoty[ Ss6hkero-1-[ (2, 4- di met hoxyphenyl) -
sul phonyl ] - 3-(2, 3-di net hoxyphenyl ) - 2- oxo- 2, 3- di hydr o-

1H- i ndol - 3- yl}za hﬁa?o%ylﬁrﬂhépﬁ@tﬂyl22¢b99r9bhénm@4 -darld@xdridde,

| aevor ot at or soner; - [5,6-Dichloro-3-(2-chlorophenyl) 10

1-[(2, 4- dlﬁ@¥%% Eﬁ?Y}iﬁPEﬁBﬁ?V}J2209602233dﬁh9Mﬂéo 1H-indol-
11 ndof - 3- §’—31114—£‘Y1%’§8¥¥x3'>'-§5 fLgetovl, fopyrolidine carboxamide,

10 laevorotatory isomer;

- (28, 4R)-1-[5-Chloro-3-(2-chlorophenyl)-1-[(2,4-di-
methoxyphenyl) sulphonyl]-6-methoxy-2-oxo-2, 3-dihydro-
1H-indol-3-yl]~4-methoxy-N,N-dimethyl-2-pyrrolidine-
carboxamide, laevorotatory isomer;

15 - (28, 4R)-~-1-[5-Chloro-1-[(3,4-dimethoxyphenyl)-
sulphonyl]-3- (2-methoxyphenyl) -2-ox0-2, 3-dihydro-
1H-indol-3-yl]~-4-hydroxy-N,N-dimethyl-2-pyrrolidine-
carboxamide, laevorotatory isomer;

- Methyl (2S, 4R)-1-[5-chloro-3-(2-methoxyphenyl)-

20 1-[(3,4-dimethoxyphenyl)sulphonyl]-2-oxo-2,3-dihydro-
1H-indol-3-yl]-4-hydroxy-2-pyrrolidinecarboxylate,
laevorotatory isomer;

- (28, 4R)-1-[5-Methyl-1-[(2,4-dimethoxyphenyl) -
sulphonyl]-3-(2-methoxyphenyl)-2-o0x0-2,3-dihydro-

25 1H-indol-3-yl]-4-hydroxy-N,N-dimethyl-2-pyrrolidine-
carboxamide, laevorotatory isomer;

- (28, 4R)-1-[5-Chloro-1-[(2, 4-dimethoxyphenyl) -



car boxam de, | aevorotatory isomer; - Methyl (2S,

4R)-1-[5-chloro-1-[(2, 4-di met hoxyphenyl)-

sul phonyl ] - 3- (2- met hoxyphenyl) - 2- oxo- 2, 3- di hydro- 15 _ .
1H i ndol - 3-yl ] - 4- met hoxy- 2- pyrrol i di necarboxyl ate, |aevorotatory isoner; -
Met hyl (2S, 4R)-1-[5-chloro-I-[(2,4-di met hoxyphenyl) -

sul phonyl ] - 3- (2- met hoxyphenyl ) - 6- et hyl1-3s 0X0-

2, 3-di hydro-1 Hindol -3-yl ] - 4-net hoxy-2-pyrrolidine 20 carboxyl ate,

| aevorotatory isomer; - (2S, 4R)-1-[5-Chloro-1-[(2,4-di net hoxyphenyl) -
5U|phony|]'35&293®ﬁﬁxyphenﬂL%e@h@%ﬁpﬁeﬁyQ'hﬁdﬁgo ,3-dihydro-.

1H i ndol - 3-yl ] - 4- hydr oxy- N, N-di et hyl - 2= pyrroli di né- carBboxani de,

| aevor ot at or YH+ sodet 32511 -228z4R1dinf 5= meﬁﬁrgohyh()244h%%g&oxyphenyl)
sul phonyl ] -3-(2, 3-di fl uorophenyl) - 2- oxo- 2, 3- di hydr o-

1H i ndol - 3- ypgrmhy@xmqammmnéehynaavpybtahbdyn@sbﬁérqar boxam de,

| aevorotatory isoner; - (2S, 4R -I-[5-Chloro-I|-[(2, 4-di net hoxyphenyl) -

sul phonyl ] 3=( stlr d‘ﬂ%‘chok@lﬁﬂlemjllmgzemgbhﬁxy di-hydr e~dimethoxy-

1H i ndol - I hydr oxy- N, N-di et hyl - 2-pyrrol i di ne- 5 carboxam de,

| aevor ot at yl%/l']‘ ulph?%slliﬁ?)(? net@hkppbehy[l | 2240sbret hoxyphenyl ) -
sul phonyl] 31 benzodi oxol - 4-yl ) -2-o0xo0- 2, 3-di hydr o-

1H i ndol - Af? o+ @TW@?%‘E%W“%WY@@PKMrNeN dampbkaii-de,

| aevor ot at or

4R)-1-[5, 6- ISO%E{Jtdlt’i%%‘(%‘?’?@?%%?yp%%‘ﬁ‘ﬂ‘l’fotatory isomer;
illﬂll- PESSY” il ]((22 y@ﬂo{@hﬁ]{éﬁ%‘?ﬁ T-ng‘gfgﬁrﬁ‘?ﬁ]ﬂﬂ’éyphenyl)‘
sulphonyl] - -3-(2-methoxyphenyl) -6-methyl-2-oxo-

10 2,3—dihydro—1H—indol—3—yl]—4—hydroxy—N,N—dimethyl—
2-pyrrolidinecarboxamide, laevorotatory isomer;

- (28, 4R)~-1-[3-(2~-Chlorophenyl)-1-[ (2, 4-dimethoxy-
phenyl)sulphonyl]—S,6—dimethyl—2—oxo—2,3—dihydro—
lH;indol—3—yl]—4—hydroxy—N,N—dimethyl—2—pyrrolidine—

15 carboxamide, laevorotatory isomer;

- (28, 4R)—l—[5—Chloro—l—[(2,4—dimethoxyphenyl)—
sulphonyl]—3—(2,3—dimethoxyphenyl)-2—oxo—2,3—dihydro—
1H>indol—3—yl]—4—methoxy—N,N—dimethy1—2—pyrrolidine—
carboxamide, laevorotatory isomer;

20 - (28, 4R)-1-[5-Chloro-1-[ (2, 4-dimethoxyphenyl) -
sulphonyl]—3—(2—methoxyphenyl)—6—trif1uoromethyl—2—oxo—
2,3—dihydro—1H;indol—3—yl]—4—methoxy—N,N—dimethyl—
2-pyrrolidinecarboxamide, laevorotatory isomer;

- (28, 4R)—1—[6—Chloro—1—[(2,4—dimethoxyphenyl)—

25 sulphonyl]—3—(2—methoxyphenyl)—5—methyl—2—oxo—

2,3—dihydro—lH—indol—3—yl]—4—methoxy—N,N—dimethyl—

2-pyrrolidinecarboxamide, laevorotatory isomer;



car boxam de, | aevorotatory isomer; - tert-Butyl 2-[[(3R
55)-1-[5-chloro-I-[(2,4-di- 15

met hoxyphenyl ) sul phonyl ] - 3- ( 2- met hoxyphenyl ) - 2- oxo-

2, 3-di hydro-I Hindol -3-yl]-5-[(di met hyl am no) car bonyl ] -
3-pyrrolidinyl]oxy]acetate, |aevorotatory isoner; - 2-[[(3R

55)-1-[5-Chloro-I-[(2, 4-dinet hoxyphen;z/i%G
sul phonyl ] - 3- ( 2- net hoxyphenyl ) - 2- oxo- Z,3-di hydro- 20
1H i ndol - 3-yl ] -5-[ (di met hyl am no) car bonyl ] 3-pyrrolidinyl]oxy]acetic acid,

| t at i N 1 1628, - 1- | ar.0-| - di th h ) -
i omony ] 5 (SRl e I S it horphen )
1H i ndol - 3- ¥;} phohel L%-hnd&@%axy%%%&qw@&to%-)z &g ydro-

1- met hyl et hyl ] am no] - 2- oxoet hoxy] - met hyl - 2-pyrro I necar boxam de,

| aevor ot at of y-i HABBL3 -y 1(2Se t4Bky-N, ﬁ—@lh@t@g‘l‘—b(—%ﬁ:@ﬂ%iﬁféﬁy phenyl) 138
sul phonyl ] - 3- ( 2- met hoxyphenyl ) - 2- oxo- 2, 3- di hydr o-

1H i ndol - 3- gh¥bbixbimdidest hylevério2a®xey24 cbmeirper azi nyl ) -

et hoxy] - 2- pyrrol i di necar boxam de, | aevorotatory isomer; - (2S,

4R) -1 -[[ 62, 4- Deet ABX ypRdBY Chiokrpharyl(R,8-dimethoxyphenyl) -

3-(2- net hoxyphenyl ) - 2- oxo- 2, 3-di hydro-1| Hi ndol - 3-yl ] -

N, N- di net hysudphenygid-2-((2- fodphelthoxlypbenydy -2 -2xpH2r, @ -idiyebar-boxani de,
Iaevorotatorg i soner; - EBR, 5S5)-1-[5-Chl oro-1-[ (2, 4-di net hoxyphenyl ) -

sul phonyl ] - 3H¢ 2nfel hdxyphedyhydzogyoN2 N3 ddmeydvd - 2tpyrrolidine-

1Hi ndol - 3-yl ] -5-[ (di_nmet hyl am no) car bonyl] 3-pyrrolidinyl

3- (4- nor phofF RRYP}BFdPEM0APEYOTPABFEI Yt AE6FETiisomer; as wel | as the possible

salts thereof with, gyneral Q' 11oro-3-(2-chlorophenyl) -

10 1-[(2,4-dimethoxyphenyl) sulphonyl]-2-oxo-2,3-dihydro-
1H-indol-3-yl]-4-hydroxy-N,N-dimethyl-2-pyrrolidine-
carboxamide, laevorotatory isomer;

- Methyl (2S, 4R)-1-[5-chloro-1-[(2,4-dimethoxyphenyl) -
sulphonyl]-3- (2-methoxyphenyl)-2-o0ox0-2, 3~-dihydro-

15 1H-indol-3-yl]-4-methoxy-2-pyrrolidinecarboxylate,
laevorotatory isomer;

- Methyl (2S, 4R)-1-[5-chloro-1-[(2,4-dimethoxyphenyl) -
sulphonyl]-3-(2-methoxyphenyl)-6-methyl-2-o0oxo-
2,3-dihydro-1H-indol-3-yl]-4-methoxy-2-pyrrolidine-

20 carboxylate, laevorotatory isomer;

- (28, 4R)-1-[5-Chloro-1-[(2,4-dimethoxyphenyl) -
sulphonyl]-3-(2-ethoxyphenyl)-2-0x0-2,3-dihydro-
1H-indol-3-yl]-4-hydroxy-N,N-dimethyl-2-pyrrolidine-
carboxamide, laevorotatory isomer;

25 - (28, 4R)-1-[5-Chloro-1-[(2,4-dimethoxyphenyl) -
sulphonyl]-3-(2,3-difluorophenyl)-2-o0xo-2,3~-dihydro-

1H-indol-3-yl]-4-hydroxy-N, N~-dimethyl-2-pyrrolidine-



organic acids, and the solvates and/or hydrates 15 thereof. 7. Process for
preparing conpounds of formula (1) according to Claiml, possible salts
thereof with mneral or organic acids and solvates and/or hydrates _
t hereof, characterized in that: 20 a conpound of fornmula: ORG R, R~ N in
which R, R2, R3, R4, R5 and R6 are as defined for a 139 conpound of
formula (1) in daiml, is reacted, injghe presence of a base, with a
halide of fornmula: Ha]-SO ~j--Rg (1l11) in which R7 and R8 are as defined
for a conpound of 5 formula (1) in Caim1l and Hal represents a hal ogen

atom 8. Conpaetteckenfidedr Maleviodtdry nighhad; 10 - Rl represents a hal ogen
atom a (d-C4)alkyl; a (Cl-C4)al koxy; a trifluoronethyl radical; a

trifl uoromat—hd)Q)S,rM)c—d]—;[&dkﬂdx&p{ﬁ-spmgadm&fmejf?ﬁém) a hal ogen at om
a (Cl-c4) alkyl; a (Cl-C4) al koxy; a trifluoronethy
sulphonyl]—3—(2,4—dimethoxyphenyl)—2—oxo—2,3—dihydro—
lH;indol—B—yl]—4—hydroxy—N,N—dimethyl—2—pyrrolidine—
5 carboxamide, laevorotatory isomer;
- (28, 4R)—1—[5—Chloro—l—[(2,4—dimethoxypheny1)—
sulphonyl]—3—(1,3—benzodioxol—4—yl)—2—oxo—2,3—dihydro—
1H>indol—3—y1]—4—hydroxy—N,N—dimethyl—2—pyrrolidine—
carboxamide, laevorotatory isomer;

10 - (28, 4R)—1—[5,6—Dichloro—l—[(2,4—dimethoxyphenyl)—
sulphonyl]—3—(2—methoxyphenyl)—2—oxo—2,3—dihydro—
1H—indol—3—y1]—4—hydroxy—N,N—dimethyl—2—pyrrolidine—
carboxamide, laevorotatory isomer;

- tert-Butyl 2-[[(3R, 5S)-1-[5-chloro-1-[(2, 4-di-

15 methoxyphenyl)sulphonyl]—3—(2—methoxyphenyl)—2—oxo—
2,3—dihydro—lH>indol—3—yl]—5—[(dimethylamino)carbonyl]—
3-pyrrolidinyl]oxy]acetate, laevorotatory isomer;

- 2-[[(3R, 58)-1-[5-Chloro-1-[ (2, 4-dimethoxyphenyl) -
sulphonyl]—3—(2—methoxyphenyl)—2—oxo—2,3—dihydro—

20 1H—indol—3—yl]—5—[(dimethylamino)carbonyl]—
3-pyrrolidinyll]oxylacetic acid, laevorotatory isomer;
- (28, 4R)-1-[5-Chloro-1-[(2, 4-dimethoxyphenyl) -
sulphonyl] -3- (2-methoxyphenyl) -2-0x0-2, 3-dihydro-
lH—indol—B—yl]—4—[2—[[2—hydroxy—1—(hydroxymethyl)—

25 l—methylethyl]amino]—2—oxoethoxy]—N,N—dimethyl—
2-pyrrolidinecarboxamide, laevorotatory isomer;

- (28, 4R)-1-[5-Chloro-1-[(2, 4-dimethoxyphenyl) -



15 radical; - or R is in position -6- of the indol-2-one ring and Rl and
R2 ‘together represent a divalent trinethylene radical; - R3 represents a
hal ogen atom a hydroxyl; a 20 (Cl-C4) alkyl; a (Cl-C2) al koxy; a
trifluoronmethoxy 140 radical; - R4 represents a hydrogen atony a hal ogen
atom a (Cl-C2)al kyl; a (Cl-C2)al koxy; or R4 is in position -3- of the
phenyl and R3 and R4 5 together repr t amth | ey enedioxy radical;
R5 represents an ethylam no group; a dinmethylam no group; an azetidin-21-yl
radical; a (Cl-C2)al koxy; R6 represents a hydrogen atom a (Cl-C4)al kyl; a

group - (Ckelﬁﬂb 93, (3 -HR¥R 3 FRent/ Zbé 3@%%@%%5iﬁgﬁfof@ represents a

hydr oxyl; a (Cl-C4) al koxy; a group or 0 an er wth the

nitrogen atom-tAdoNRE2R13 i, RlQigke Bl sea6h Jrdepend:s ! ent a
(C1-A4) alkyl; 15 which they aré attgbhed? constitﬁ?é%gﬁ#%§%§¥¥ (ﬁ iC

radi cal chosehokyQre -ggetrodiidiherhrbbaildedi Nakwnot RS | sdmadd »
pi perazi n-1-yl, norpholin-4-yl or
- (28, 4R)-1-[[(2,4~-Dimethoxyphenyl)sulphonyl]-

5 3—(2—methoxyphenyl)—2—oxo—2,3—dihydro—lH;indol—3—yl]—
N,N-dimethyl-4-[2-0x0-2- (4-morpholinyl)ethoxy] -
2-pyrrolidinecarboxamide, laevorotatory isomer;

- (3R, 58)-1-[5-Chloro-1~-[ (2, 4-dimethoxyphenyl) -
sulphonyl]—3—(2—methoxypheny1)—2—oxo—2,3—dihydro—

10 1H-indol-3-yl]-5-[(dimethylamino)carbonyl]-
3-pyrrolidinyl 3-(4-morpholinyl)propanoate,
laevorotatory isomer:
as well as the possible salts thereof with mineral or
organic acids, and the solvates and/or hydrates

15 thereof.

7. Process for preparing compounds of
formula (I) according to Claim 1, possible salts
thereof with mineral or organic acids and solvates

and/or hydrates thereof, characterized in that:

20 a compound of formula:

(I)

in which Ri, Rz, R3, Ry, Rs and R¢ are as defined for a



t hi onorpholin-4-yl; R12 20 R13 represents represents -C (CH3) (CH20H) 2 or
R12 and R13, which they are radical chosen a hydrogen or a (Cl-C4) al kyl ;
a (Cl-c4) alkyl; a -C (CH3) 2CH2OH group; a group; a -C(CH2OH) 3 group;
together with the nitrogen atomto attached, constitute a heterocyclic
from azetidin-1-yl, pyrrolidin-1-yl, 25 piperid-1-yl, piperazin-1-yl,

nmor pholin-4-yl or thionorpholin-4-yl;q39n is 1 or 2; 141 and the salts
thereof with mneral or organic acids, Iin the formof an optically pure
isomer or in the formof a mxture of diastereoisoners. 9. Pharnaceuti cal
CONposi ti on coRffung RE fordRctiMe P idcdahe aﬁ%@%’é‘@é’dac%ﬁr %89 to any
one of Cdains 1 to 6, pharmaceuticaliy acceptable sa thereof with
mneral or prgasnceaeifds bk, Rl L3 | yf acseRL Abl e sol vates and/ or

hydrates thereof.
Hal-so:/~(_\\f—R8 (I10)

R-r

in which R; and Rg are as defined for a compound of

5 formula (I) in Claim 1 and Hal represents a halogen

atom.
8. Compound of formula:
5)
R,
Rl
N (1)
/& I®
N 0 '~
R, H 0,7 Rs
in which:
10 - R; represents a halogen atom; a (C1-C4)alkyl; a

(C1-Cy)alkoxy; a trifluoromethyl radical; a
trifluoromethoxy radical;

- Rz represents a hydrogen atom; a halogen atom; a
(C1-Cy)alkyl; a (C1-Cs)alkoxy; a trifluoromethyl

15 radical;

- or R; is in position -6~ of the indol-2-one ring and
R; and R; together represent a divalent trimethylene
radical;

- R3 represents a halogen atom; a hydroxyl; a

20 (C1-C4)alkyl; a (C;-Cy)alkoxy; a trifluoromethoxy



. Use of a conpound according to any one of Cainms 1to 6, _
éga’rlgaceut ically a(r:rgept able salts thereof with mneral or organi ]? a](c:l ds'E e
and pharmaceutical ly acceptabl e sol vates and/or hydrates thereo ] Ior he
preparation of medicinal products 15 intended for treating any pat 13 ogy |
whi ch argi ni ne- vasopressin and/ or its Vlib receptors or both |t3 V
réceptors and its Via receptors are inyglyved. 11. Medicinal product ¢ 20
characterized in that it consists of a conpound according to any one o

Clains 1 to 6.
radical;

- Ry represents a hydrogen atom; a halogen atom; a
(C1-Cy)alkyl; a (C1-Cz)alkoxy;

- Or Ry is in position -3- of the phenyl and R; and R,

5 together represent a methylenedioxy radical;

- Rs represents an ethylamino group; a dimethylamino
group; an azetidin-l-yl radical; a (C1~-Cz)alkoxy;

- Re represents a hydrogen atom; a (C;-Cy4)alkyl; a group
- (CH2)n-CO-Ry; a group -CO-(CHz)n-NR;oR11;

10 - Ry represents a hydroxyl; a (C1-Cy)alkoxy; a group
-NR12R13;

- Rip and R;; each independently represent a
(C1-Cyq)alkyl;

- Or Rip and Rj;, together with the nitrogen atom to

15 which they are attached, constitute a heterocyclic
radical chosen from: azetidin-1-y1, pyrrolidin-1-y1,
piperid-1-y1, piperazin-1-y1, morpholin-4-yl or
thiomorpholin-4-y1;

- Ri2 represents a hydrogen or a (C1-Cy4)alkyl;

20 - Rj3 represents a (C1-Cy)alkyl; a -C(CHs) 2CH,0H group; a
~C(CH3) (CHz0H), group; a -C(CH;0H); group;

- or Ri; and Rj3, together with the nitrogen atom to
which they are attached, constitute a heterocyclic
radical chosen from: azetidin-1-vy1, pyrrolidin-1-y1,

25 piperid-1-y1, piperazin-1-y1, morpholin-4-yl or
thiomorpholin-4-y1;

- nis 1 or 2;



10

15

20

141

and the salts thereof with mineral or organic acids, in
the form of an optically pure isomer or in the form of
a mixture of diastereoisomers.

9. Pharmaceutical composition comprising,
as active principle, a compound according to any one of
Claims 1 to 6, pharmaceutically acceptable salts
thereof with mineral or organic acids, and
pharmaceutically acceptable solvates and/or hydrates
thereof.

10. Use of a compound according to any one
of Claims 1 to 6, pharmaceutically acceptable salts
thereof with mineral or organic acids, and
pharmaceutically acceptable solvates and/or hydrates
thereof, for the preparation of medicinal products
intended for treating any pathology in which arginine-
vasopressin and/or its Vip receptors or both its Vip
receptors and its Vi, receptors are involved.

11. Medicinal product characterized in that
it consists of a compound according to any one of

Claims 1 to 6.



