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OXYTOCI N RECEPTOR LI GANDS A subj ect, mjm HJWW he presé
Movel indolin-2-one derivatives, their 5 preparation and the

fhar maceut i cal conposi tions conpr|3|ng*mhew1 These novel derivatives are

rful li gands of the gxytocin recept RO ved hus be
“used as an agpl g93?72§|ple I n pharnacegtlcal conposf???hs, I'n pé?%icular

in the obstetric or 10 gynaecologlcal field. Oxytocin (CW) i s a hornone

excreted by the neurqﬁﬁﬂﬂgﬂy \Eﬁ%& iﬁé: ptructure
simlar to that of arginine vasopre55| *ﬁg e oxyt00|n receptors are
essentially found on the SHEOBQYEBEEP RgtEbEB UtgEEfpsS and on the

an

nyoepithelial cells of the mammary ¢ oxytocin plays an

i nportant role in partuyr 'stu'bg%cts-'n@q:%e'rt JfS tlhrévcyr\é%@nltn it-h@rEaRty agti on of
the uterine nuscle and in l"factation. Furtherndbre, oxytocin receptors are

al so | ocat ed iR eat hefcpem-pheyml ddrssiies va} and grivddie @it raleiner vous
system oxytocin can thus have effects in t he cardi ovascul ar, renal,
endocrinals @ircehawiow alnd ittledpharmaceutical compositions
comprising them. These novel derivatives are powerful
and selective ligands of the oxytocin receptors and can
thus be used as an active principle in pharmaceutical
compositions, in particular in the obstetric or
10 gynaecological field. Oxytocin (OT) is a hormone
excreted by the neurohypophysis with a cyclic
nonapeptide structure similar to that of arginine
vasopressin (AVP). The oxytocin receptors are
essentially found on the smooth muscle of the uterus
15 and on the myoepithelial cells of the mammary glands.
Thus, oxytocin plays an important role in parturition
since it is involved in the contraction of the uterine
muscle and in lactation. Furthermore, oxytocin
receptors are also located in other peripheral tissues
20 and in the central nervous system; oxytocin can thus
have effects in the cardiovascular, renal, endocrinal
or behavioural fields.
Indolin-2-one derivatives have been disclosed
in some patent applications as ligands of the
25 vasopressin receptors and possibly of the oxytocin
receptors; mention may be made of Patent Applications

WO 93/15051, EP 636 608, EP 636 609, WO 95/18105,

LT

*G00002*




I ndol i n-2-one derivatives have been disclosed in sone patent applications
as ligands of the 25 vasopressin receptors and possibly of the oxytocin be
made of Patent Applications receptors; nention nay WO 93/15051, EP 636
608, EP 636 609, WO 95/18105, 2 WD 97/ 15556 and WO 98/ 25901. To date, no
i-ndol i n-2-one derivative has been disclosed as a powerful and selective
| i gand of oxytocin receptors. It has now been found that certain indolin 5
2-one derivatives are powerful and selective ligands of oxytocin

receptors. Tﬁ@sm@@%@ 09 qt wOO@@/Qfsglotls F3PeGkS, %emarg%%ntz-io%ention

relates to novel indoiin-2-one “derivatives in the formof a pure

enanti oner OpedidAtAk%t Uhe BkeBNARLLIERES @k fa%wb@fu(ﬂ hngn which: - Ro
represents a group chosen from 15 in which:

selective ligand of oxytocin receptors.
It has now been found that certain indolin-
5 2-one derivatives are powerful and selective ligands of
oxytocin receptors.
Thus, according to one of its aspects, the
present invention relates to novel indolin-2-one
derivatives in the form of a pure enantiomer or a

10 mixture of enantiomers of formula:

X Ry
R‘l
Y ’f O
R4
RZ
R3

in which:
- Ry represents a group chosen from:

15
Z,

in which:



Z1 represents a chlorine, bromne, iodine or fluorine atomor a (Cl-C4)

al kyd, (Cl-C4) al koxy or trifluoronethyl group; Z2 represents a hydrogen,
chlorine, bromne, iodine 5 or fluorine atomor a (Cl-C4) alkyl, (C3-C5)
cycl oal kyl, (Cl-C4) al koxy, (C3-C5) cycloal koxy or (Cl-C4) polyfluoroal kyl
group; RS represents T1IWin which T1 represents -(CH2)m it being possible
for mto be equal to O or 1, and W 10 represents a hydrogen atomor a

hydr oxycar bonyl (or carboxyl), (Cl-C4)al koxycarbonyl, 1, 3-dioxolan-2-yl or
1, 3- di oxan- 2-yl groug, or else V%;egresen%s an -NR6R7,ﬂroug in which R6
and R7 represent] TRdEpeERdbht fyCotObnBCanBfRBr"ea 198 R§dPégen atom a
(C1-4) al kyl grup, .a (Cl-C4)al kyl sul phonyl gro a. phenyl sul phonyl
group in which FEEgﬁﬁgﬁyP%SPoﬁﬁ @aﬁ%ﬁéegﬁﬁ%§¥96i- B%L)?}Fgﬁgsttuted by Z5;
or else R6 and . i t i.t.,rogen atomto which they are bonded, a
20 nor phol i nyl 556535§%Pﬁ%kgﬁﬁy@§ﬁb§?ituted by a (Cl-C4) al kyl group or an

ox0; or else_R6,andeReEQnPE aWhlBrbhenni LHOGE N8t OBY LRI WAI cholibgy are
bonded, a piperazinyl group optionally substituted in the 4-position by a

Z3 substitsuent ; o@r rehseiRe ardnRbr22 fer o, Wik, the nitrogen atomto which
they are
(C3~-Cs)cycloalkyl, (C1-C4)alkoxy, (C3-Cs)cycloalkoxy
or (C1—-Cs)polyfluorocalkyl group;
- Rs represents T;W in which T; represents - (CHz)n, it
being possible for m to be equal to 0 or 1, and W
10 represents a hydrogen atom or a hydroxycarbonyl (or
carboxyl), (C;-Cs)alkoxycarbonyl, 1,3-dioxolan-2-yl
or 1,3-dioxan-2-yl group,
or else W represents an -NRgR; group in which
Re¢ and R; represent, independently of one another, a
15 hydrogen atom, a (C;-Cs)alkyl group, a
(C1-C4)alkylsulphonyl group or a phenylsulphonyl
group in which the phenyl group can be mono-, di- or
trisubstituted by Z5; or else Rg and Ry form, with
the nitrogen atom to which they are bonded, a
20 morpholinyl group optionally substituted by a
(C1-C4)alkyl group or an oxo; or else Rg and R; form,
with the nitrogen atom to which they are bonded, a
piperazinyl group optionally substituted in the
4-position by a Z; substituent; or else Rg and Ry
25 form, with the nitrogen atom to which they are
bonded, a pyrrolidinyl or piperidyl group, the said

pyrrolidinyl and piperidyl groups optionally being



bonded, a pyrrolidinyl or piperidyl group, the said pyrrolidinyl and
plpefldyl groups optionally being 14 4 substituted by Z4; or else W
represents an -NR8COR9 group in which R38 represents a hydrogen atom or a
(d-cA)alkyl group and RO represents a hydrogen atomor a 5 (d-C4)al kyl,
benzyl, pyridyl or phenyl group, it beijng possible for the said phenyl
group to be nono-, di- or trisubstituted by Z5; or else RO represents an
-NRI OR11 group in which RLIO and R11 represent, independently of one

anot her, a hydrQgen%Q atomy 78, (Ad-Cc4)alkyl [lacuna] or else R10 and R11
form with the nltroge# atong{o which they are bonded, a pyrrolidinyl,

pi peridyl or norpholinyl, grQuUp %Tplr%%%l Nt %lIIIbS_tI\]IRt @bgd (%nry o (lq C4) al kyI
or

group, or else R9 represents a pyrrolidin-2-yl

pi perid-2-yl, -3mMlchORy- fepbegEAYB, atﬁ§d§§ggn anﬁ%kdanyt 3@46 aiRari dyl
groups optlonally being substituted by Z or else R9 represents a

-T2-R12 or -T2g@oRP2 a@ldowy r8pwWeseht32ar BpEesgehSatbBr)a_ , it Dbeing
possible for n to be equal to 1, 2, 3 and 4, 20 and R12 represents a (O -C4
) al koxy o5 - NR, QR +Cgralipyl, Righznd, Ridr biy hgoasprdeiyhegraloyve;t
being possible for the said phenyl group to be
mono-, di- or trisubstituted by Zs; or else Ry
represents an -NRjgR;; group in which Rig and Ris
represent, independently of one another, a hydrogen
10 atom or a (C;-C4)alkyl {lacunal] or else Rj; and R
form, with the nitrogen atom to which they are
bonded, a pyrrolidinyl, piperidyl or morpholinyl
group optionally substituted by a (C;-C4)alkyl group;
or else Rg represents a pyrrolidin-2-yl or -3-yl or
15 piperid-2-yl, -3-yl or -4-yl group, the said
pyrrolidinyl and piperidyl groups optionally being
substituted by Z7; or else Ry represents a -T;-Rj; or
-T,-CORj2 group in which T, represents -(CH;),-, it
being possible for n to be equal to 1, 2, 3 and 4,
20 and Rj; represents a (C;-Cs)alkoxy or ~-NRjgR;1 group,
Rio and R;; being as defined above;
or else W represents a —-CONRj3R;y group in
which Ri3; represents a hydrogen atom or a
(Ci-Cq)alkyl, (C3-Cy)cycloalkyl,
25 monofluoro (C1-Cys)alkyl or polyfluoro(Ci-Cs)alkyl
group and Rjs represents a hydrogen atom, a

(C1-Cy4)alkyl group, a phenyl group optionally




or else Wrepresents a -CONRL3R14 group in which R13 represents a hydrogen
atomor a (CL_C4 )al kyl, (C3-C7) cycloal kyl, 25 nonof| uolroo (C1. .4 )al>/kyl ggr
polyfluoro (A -C4 )alkyl group and R14 represents a hydrogen atom a
(C_C4 )alkyl group, a phenyl group optionally .0 5 substituted by Z5, a

- T4-R15 group in which T4 represents -(CH2)q, with q equal to 1, 2, 3 or
4, and R15 represents a hydroxyl group, a (Cl-C4) al koxy group, a (Cl-C4)

al koxycarbonyl QVOUD, a 5 (Cl-C4) al koxycarbonyl am
optionally nono- ) y y m no group, a phenyl group

dis titu y 5, yl or -4-yl, or
an -ER16R17 gr oﬁbb?ﬁ %E%ﬁ b % "and R% ere gtlr?l‘yn%le%%ﬁl&ently of )c/)ne
anot her a hyd%ggggsgﬁgg orC (Clw%)nalq#él uL-:JlaQ-_lé)nq] or & g8 40 BL@ and R17
form with the rogen ato o Which ey are bonded,” a nmor phol i nyl group

optionally non QL Hesubstd Lute eA) &l kyd,-groapkexy el se R16 and
R17 form wth glr?e St treogen atom%?io V\y%l ?% F%gy arelboglded aypl per azi nyl

5o R16 and %2?%%?%”93&"%%%%”%’%3*}%‘%&% o whi eh they are bonded.
gen atomto which they are bonded, a

5 (C;-C4) alkoxycarbonylamino group, a phenyl group
optionally mono- or disubstituted by Zs, a pyrid-
2-yl, -3-yl or -4-yl, or an -NR;eR17 group in which
R;¢ and R;; represent, independently of one another,
a hydrogen atom or a (C;-Cs)alkyl [lacuna] or else

10 Ris and Rj; form, with the nitrogen atom to which
they are bonded, a morpholinyl group optionally
mono- or disubstituted by a (C;-C4)alkyl group or
else Rjg and Rj; form, with the nitrogen atom to
which they are bonded, a piperazinyl group

15 optionally substituted in the 4-position by a Zj
substituent or else Rys and Ry; form, with the
nitrogen atom to which they are bonded, a
pyrrolidinyl or piperidyl group, the said
pyrrolidinyl and piperidyl groups optionally being

20 substituted by Zs, it being understood that, when
g = 1, Rys is other than hydroxyl, (Ci—C4)alkoxy,
(C,-C4) alkoxycarbonylamino or =-NRigRi7; OF else Rj3 and
R;; form, with the nitrogen atom to which they are
bonded, a morpholinyl group optionally mono- or

25 disubstituted by a (Ci-C4)alkyl group or a
piperazinyl group optionally substituted in the

4-position by a Z3 substituent; or else R;; and Rjqg



pyrrolidinyl or piperidyl group, the said pyrrolidinyl and piperidyl
&houps optionally being 20 substituted by Z5, it being understood that,
g =1, R15 is other than hydroxyl, (Cl-C4) al koxy, (Cl-C4)
alkoxycarbonyl am no or -NR16R17; or el se R13 and R14 form with the
Ri trogen atomto which they are bonded,6 a norpholinyl group optionally
nmono- or 25 disubstituted by a (Cl-C4)al’kyl group or a piperazinyl group
optionally substituted in the 4-position by a Z3 substituent; or else R13

and R14 v 6 forgh mnthlkge H Egggﬁggkogkg% @%I%ﬂlkg6¥h%&e gonded an

azetidinyl, pyrrofldlnyl hexahydroaze group, the said

pyr rol i dinyl, BLRAELAY L a%geﬁ§é§9 qr o %Bb@Xblﬂ g“p %R11%§§'b¥ 5 being

mono- or di substituted represen 8 group in which

R18 represents ﬁeQXHQQQQQz@ QHL,Qr %0691 Ak abk¥ pyrteli@dhyal koxy (Cl-C4)
al kyl or -T3-R19 group in iC g represents - gﬁ )p-, it belng possi bl e

for p to be 10 pgpakitig12:86 BexaRgdRbzk l@bqsg@ohp@nbph@ohﬁdn Xyl
trlphenylnethoxg gr - gZORQl groups in mh?ch represents a 2ydrogen

atom or a5(Cl- Chpahkymogpeupr dmduﬁgllmepéase@taaa hydrogen atom or a
(C1-4) al kyl,
or else W represents an ORjg group in which
Rig represents a hydrogen atom or a (C;-C4)alkyl,
(C1-Cq)alkoxy(Ci1-C4s)alkyl or -T3-Ris group in which T3
represents - (CHz)p~, it being possible for p to be
10 equal to 2 or 3, and Rig is chosen from the hydroxyl,
triphenylmethoxy or -NR;pRz; groups in which Rag
represents a hydrogen atom or a (Ci-Cy)alkyl group
and R;; represents a hydrogen atom or a (Ci-C4)alkyl,
tetrahydrofuranylmethyl or tetrahydropyranylmethyl
15 group, or else Ryy and Ry form, with the nitrogen
atom to which they are bonded, a morpholinyl group
optionally mono- oOr disubstituted by a (Ci-Cs)alkyl
group or a piperazinyl group optionally substituted
in the 4-position by a 73 substituent, or else Ry
20 and Ry;; form, with the nitrogen atom to which they
are bonded, a pyrrolidinyl or piperidyl group, the
said pyrrolidinyl and piperidyl groups optionally
being substituted by Zs;
- 23 represents a (C;-Cy)alkyl, pyridyl, phenyl,
25 (C1-C4)alkylcarbonyl or (C;-C4)alkoxycarbonyl group;
- 7, represents an oxo, a fluorine atom, a hydroxyl, a

(C1-C4)alkyl, a benzyl, an amino, a



t et rahydr of uranyl net hyl or tetrahydropyranyl nethyl 15 group, or el se R20
and-R21 form with the nitrogen atomto which they are bonded, a

fror phol i nyl group optionally nono- or disubstituted by a (C,-C4)al kyl
group or a piperazinyl group optionally substituted in the 4-position by a
Z3 substituent, or else R20 20 and R21 ;orn1 with the nitrogen atomto

whi ch they are bonded, a pyrrolidinyl or piperidyl group, the said
pyrrolidinyl and piperidyl groups optionally being substituted by zZ5; - Z3

t Cl: C4) al kyl i dyl, , Gl- | kyl car bonyl
(0 Gy o koxycHraeny - BroaRl o iR AR st atd aeters, 3 1V uorine atom a
hydr oxyl , Cl: C4) alkyl, a benzyl i na, 7 (C1-C4) al kyl ani no,
(& oty "al kylnibe Koy & SR AR Rt Bl Sricuycar bonyl or 8

(C1-04) alkoxycashb 1.00; ts a chlorine, bromne, iodine or 5
fluorine atom §£%§2¥%§§F98F8§§?Egﬁ%giﬁgﬂ)a|ky| group or a (Cl-C4) al koxy

g{ﬁup; Z7 reprqéqu%ﬁ%sghﬁgrgn%hgkgqheq Xy qrRURe &y hydroxy (Cl-C4)
yl group, a (Cl- al kyl [lacuna], ‘a” (Ci-C4) al koxy [lacuna] or a
(Cl-C4) abkyl carb@wine atom, a hydroxyl group, a (Ci1-Cs)alkyl group

or a (Ci-C4)alkoxy group;

- Z7 represents a fluorine atom, a hydroxyl group, a
hydroxy (C;~C4)alkyl group, a (Ci~Cg)alkyl [lacuna], a
(Ci~Cs)alkoxy [lacuna] or a (C1-Cq)alkylcarbonyl

10 [lacuna];

- Zg represents a fluorine atom or a hydroxyl,
(C1-C4)alkyl, (C3-Cg)cycloalkyl, benzyl, amino,
(C1-C4)alkylamino, di(C;-Cs)alkylamino,
(C1-C4)alkoxycarbonyl, (C;-C4)alkoxycarbonylamino,

15 (C3-Cg) cycloalkoxy, hydroxycarbonyl,
hydroxy (C1—C4)alkyl, (C;-Cs)alkoxy(Ci-C4)alkyl,
(C1-C4)alkoxy or -CONR;3Rps group in which Rps and Rag
represent, independently of one another, a hydrogen
atom, a (Ci1-C4)alkyl, a monofluoro(C;-Cs)alkyl or a

20 polyfluoro (C;-Cys)alkyl, or else Rpz and Ry form, with
the nitrogen atom to which they are bonded, a
pyrrolidinyl or piperidyl group, the said
pyrrolidinyl or piperidyl groups optionally being

substituted by Zs3 or a difluoromethylidene;

Zg \
N

(ii) '_:://




10 [lacuna]; Z8 represents a fluorine atomor a hydroxyl, (Cl-C4) alkyl,
(C3-C6) cycloal kyl, benzyl, amno, (Cl-C4) al kylamno, di (Cl-C4)

al kyl am no, (Cl-C4) al koxycarbonyl, (Cl-C4) al koxycarbonyl amino, 15
(C3-C6) cycl oal koxy, hydroxycarbonyl, hydroxy (Cl-C4) al kyl, (Cl-C4) al koxy
(Cl-C4) alkyl, (Cl1-C4) alkoxy or -CONRZ28R29 group in which R23 and R24
represent, independently of one another, a hydrogen atom a (Cl-C4) alkyl,
a nmonofluoro (Cl1-C4) alkyl or a 20 polyfluoro (Cl-C4) al kyl, or else R23

and R24 form 't gﬁmt”%G%l%tﬂrHet QN Gt taheoclat?) bopgdedsr a
pyrrolidinyl or |p ridyl group, the said pyrrolidinyl or piperidyl groups

optional ly beinF:_Qyp§§k5g§egrgﬁ Z3 or a difluoronethylidene; 8 Z6
represents a chlorine atom or ?Cl C4) al kyl or (Cl-C4) al koxy group; Rl

represents &(G%L Q@f@é@flt@raowmlom)@nwiygr@@prp@psmgamgﬂoubl e or a
triple bond, a C4) al koxycar bonyl group, a phenyl oxycarbonyl group or
a T1-R22 group ¢dmphi€hnd, aigoadsldedt neder apbweband, R22 represents a

hydr oxyl or (Cl-C4)al koxy group; R2 and R4 represent, independently of one
anot her, @ (C1-Ca4) alkoxycarbonyl group, a phenyloxycarbonyl

group or a T;-Ry; group in which T; is as defined

above and Ry, represents a hydroxyl or (C;-C4)alkoxy

group;

- R, and Ry represent, independently of one another, a
10 hydrogen, chlorine or fluorine atom or a (C;~C4)alkyl
or (Ci—-Cs)alkoxy group;
- Rz represents a chlorine or fluorine atom or a
(C1-C4)alkyl, (C;-C4)alkoxy, hydroxyl,
(C1-C4) carbamoyl, (Ci1-C4)alkylcarbonylamino, nitro,
15 cyano, trifluoromethyl, amino,

(C3~Cg) cycloalkylamino, (C1-Cs)alkylamino,

di (C1-C4)alkylamino, tri(C;-C4)alkylammonium AT, A
being an anion, pyrrolidin-l-yl, piperid-1l-yl,
piperazin-1-yl, morpholin-4-yl or hexahydroazepin-

20 1-yl group;

- X and Y represent, independently of one another, a
hydrogen, chlorine, bromine, iodine or fluorine atom
or a (C,-C4)alkoxy or trifluoromethoxy group;

and to their pharmaceutically acceptable salts, their

25 solvates and their hydrates.

The term “alkyl” is understood to mean a

saturated, linear or branched, monovalent



10 hydrogen, chlorine or fluorine atomor a (Cl-C4)al kyl or (Cl-C4) al koxy
group; - R3 represents a chlorine or fluorine atomor a (Cl-C4) alkyl,
({Cl-C4) al koxy, hydroxyl, (Cl-C4) carbamoyl, (CL-C4) alkylcarbonyl an no,
nitro, 15 cyano, trifluoronmethyl, am no, (C3-C6) cycloal kylanino, (Cl-C4)
alkylamno, di (Cl-C4) alkylamno, tri éCﬁ-CA) al kyl ammoni um A-, A- being
an anion, pyrrolidin-1-yl, piperid-1-yl, piperazin-I-yl, norpholin-4-yl or
hexahydr oazepi n- 20 1-yl group; - X and Y represent, independently of one

anot her, a hydroge chl orine,_bromne, iodine or fluorine atom or a
(Ci-CA)aIkof@ﬂ%oéaﬁh?QRﬁ%ﬁﬁﬁr&%%ﬁ%$%Up; and to their pharmaceutically

acceptabl e salts, theig, 25 splvales andyihei £ shydratesoodheotgem”al kyl ™
is understood to nean a  sa urate&, I'i near or branched, nonoval ent 9

hydrocarbon %rtlfk§ﬁdé§c?i!caﬂf}?orﬁ§ffafné Gir&#)1 &b kyd "cdspamdersiood to nean
an al kyl radical conprising from1l1l to 4 carbon atons, such as nethyl,

ethyl, n-propylh dsapsepyl, d&cibplyln-Srospbutydcpsesy buty+bwnd tert-butyl.
The term "al kyl ene” is understood to nean a
5 isobutyl, sec-butyl and tert-butyl.

The term “alkylene” is understcod to mean a
saturated, linear or branched, bivalent
hydrocarbonaceous radical.

The term “alkoxy” is understood to mean an

10 O-alkyl radical.

The term “anion A ” is understood to mean,
for example, a Cl7, Br, I™ or CH3SO; .

The term “di (C;-C4)alkylamino” is understood
to mean an amino radical substituted by two alkyl

15 radicals which can be identical or different. In the
same way, for tri(C;-C4)ammoniums, the alkyl radicals
can be identical or different.

The salts of the compounds according to the
invention are prepared according to techniques which

20 are well known to a person skilled in the art. The
salts of the compounds of formula (I) according to the
present invention comprise those with inorganic or
organic acids, which make possible suitable separation
or crystallization of the compounds of formula (I), and

25 pharmaceutically acceptable salts. Mention may be made,
as appropriate acid, of: picric acid, oxalic acid or an

optically active acid, for example a tartaric acid, a



saturated, linear or branched, bivalent hydrocarbonaceous radical. The
term "al koxy" is understood to nean an 10 O-al kyl radical. The term "ani on

A—f is understood to nean, for exanple, a d-, Br, |- or CH3SO4-. The term
"di (Cl-C4)al kyl am no" is understood to mean an ami no radical substituted
By two al kyl 15 radicals which can be identical or different. In the sane

way, for tri (Cl-C4) ammoniuns, the alkyl radicals can be identical or
different. The salts of the conpounds according to the invention are

prepar ed accarging o Leehp ques uhi ghy.20.ace wekly kgoun to a person

skilled in t ar e sa e conpoun ornu a (1) according to

the present cLauapLLANLAOHPE! 581kN088AWHBSENARIRRI €00k OF ganic acids,
whi ch nake poss suftabl'eé separation or crystallization of the

conpounds of ,foeRuh gl bhi19ndc28pphBI BRERUEEGALLYhaggephabl e salts. Mention
may be made, as appropriate acid, of: picric acid, oxalic acid or an

optically achiMeoaaidrities emannyarabtamnaélctaeldulphéﬁedlbeezoyltartaric
acid, a mandelic acid or a canphorsul phonic acid, and those which form
physi ol ogbcahkyrageeptiabhetsal the dublydasgehphosphate, the maleate,

the fumarate, the 2-naphthalenesulphonate or the

para-toluenesulphonate, the hydrochloride being

preferred.

When a compound according to the invention

10 exhibits one or more asymmetric carbons, the optical
isomers of this compound form an integral part of the
invention. When a compound according to the invention
exhibits stereoisomerism, for example of
axial-equatorial or Z-E type, the invention comprises

15 all the stereoisomers of this compound.

The present invention comprises the compounds
of formula (I) in the form of pure isomers but also in
the form of a mixture of isomers in any proportion.

The compounds (I) are isolated in the form of

20 pure isomers by conventional separating techniques: use
may be made, for example, of fractional
recrystallizations of a salt of the racemate with an
optionally active acid or base, the principle of which
is well known, or conventional chromatography

25 techniques on a chiral or nonchiral phase.

The compounds of formula (I) above also

comprise those in which one or more hydrogen, carbon or



hydr ochl ori de, the hydrobrom de, the sul phate, the 5 hydrogensul phate, the
di hydrogenphosphate, the naleate, the fumarate, the
2-naphthalenesu|phonate or the para-toluenesul phonate, the hydrochl oride
being preferred. Wien a conpound according to the invention 10 exhibits
one-or nore asymretric carbons, the opti,cal isoners of this conpound form
an integral part of the invention. VMen a conpound according to the

i nvention exhibits stereoi sonmerism for exanple of axial-equatorial or

Z-E type, DYERL! PR Sor W&&f«;rl?o&lﬁe tﬁ};}f&?iﬁ&' SOME{ g0 PLnLfi S

conpound. T A present T I On conprises ounds ormula (1) in

the form of &%%ﬁﬁJﬁgygrﬁeQHt @%??cé@ b h@hé?fn}851§a515@8r§38£0%§0n9r5 in

any proportion he” conpounds are 1solated In the form of 0 pure

i somers by Cfé‘i’eé&éﬁ?ﬂ 1%?9@{1%'89 LeEhBLauUeS: sHSE 18BY1beqmade, for
exanpl e, ractional recrystallizations of a salt of the racemate with

an opti Onal LynBEhhdE apbdodrubasen tbecpringi pbeapblvbieh is well known,
or conventional chromat ography 25 techniques on a chiral or nonchiral

phase. Thg cenpeuadskohetotmutad(¢éy above hlsohewpoplisesshesesin which one
or nore hydrogen, carbon or 11
receptor ligand.

The functional groups possibly present in the
molecule of the compounds of formula (I) and in the
reaction intermediates can be protected, either in

10 permanent form or in temporary form, by protective
groups which ensure unequivocal synthesis of the
expected compounds. The protection and deprotection
reactions are carried out according to techniques well
known to persons skilled in the art. The term

15 “temporary protective group for amines or alcohols” is
understood to mean protective groups such as those
described in Protective Groups in Organic Synthesis,
Greene T.W. and Wuts P.G.M., published by Wiley
Intersciences, 1999, and in Protecting Groups,

20 Kocienski P.J., 1994, Georg Thieme Verlag.

Mention may be made, for example, of
temporary protective groups for amines: benzyls,
carbamates (such as tert-butyloxycarbonyl, which can be
cleaved in acidic medium, or benzyloxycarbonyl, which

25 can be cleaved by hydrogenolysis); for carboxylic
acids: alkyl esters (such as methyl, ethyl or

tert-butyl esters, which can hydrolyse in basic or



hal ogen, in particular iodine, chlorine or fluorine, atonms have been
repl-aced by their radioactive isotope, for exanple tritiumor carbon-14.
Such | abell ed conpounds are of use in research, netabolic or 5

phar macoki netic studies or in biochem cal assays as receptor |igand. The
f-unctional groups possibly present in the nolecule of the conpounds of
formula (1) and in the reaction internediates can be protected, either in
10 permanent formor in tenporary form by protective groups which ensure

unequivocal 5ynkeshsq9hn} NenakRACedoCcoURAUNGE; ENERr gLeCti on and
deprotection reactions are carried out according to techniques well known

to persons ski;hkedehB1iBEARr korThechbahMs18" E8RPRHANY1BY Ok@ehi ¥§ group for
am nes or al cohols" is  understood to nean protective groups such as those

descri bed i ntPretRotikypyEnayps mBtOyU3RkeeEMRLNemshy 1 GEBBAOMELM;1and Wit s
P.G M, published by Wley Intersciences, 1999, and in Protecting G oups,
20 Koci enski tBri-put994anBebegzyhi enreYel | ag. fokbBhirbbniRy be made, for
exanple, of tenporary protective groups for am nes: benzyls, carbamates
(such as bertebuvgtoxgear bonyl aswhiohacanrbeycthieanedtehsacldke, medi um or
benzyl oxycar bonyl, which 25 can be cl eaved by hydrogenol ysis); for
carboxylic for example, 1,3-dioxane-2-yl or 1,3-dioxolan-2-yl; and
reference may be made to the well known general methods
described in the abovementioned Protective Groups.
A person skilled in the art will be in a
10 position to choose the appropriate protective groups.
The compounds of formula (I) can comprise precursor
groups of other functional groups which are
subsequently generated in one or more other stages.
One family of compounds according to the
15 invention is composed of indolin-2-one derivatives in

the form of a pure enantiomer or of a mixture of

enantiomers of formula:

X R
R1
Y T o
R,
R2
R3

20 in which:

Ry represents



acids: alkyl esters (such as nethyl, ethyl or tert-butyl esters, which can
hydrol yse in basic or 12 acidic nmedium and benzyl esters, which can be
hydr ogenol ysed; for al cohols or for phenols, such as tetrahydropyranyl,

met hyl oxynmet hyl , net hyl et hoxynmet hyl, tert-butyl and benzyl ethers; or for
carbonyl 5 derivatives, such as linear jof cyclic acetals, like, for
exanpl e, 1, 3-di oxane-2-yl or 1, 3-dioxolan-2-yl; and reference may be nade
to the well known general nethods described in the abovenentioned
Protective G oups. A person skilled in the art will be in a 10 position to
choose the appropriate protective grqups. The conpounds of forrmula (1) can
conpri se precursor groups of other nctional groups which are
subsequent|ly generated in one or nore 9 stages. One fam |y of conpounds
according to the 15 invention is co f indolin-2-one derivatives in
the formof gi)pure enantioner or of a résof enantioners of fornula:
(I') 20 in which: Ro represents 13 Zir , RR, R3, R4, R5, Y and X are
as defined for

Z1, Z2, Ri, Ry, R3, Ry, Rs, Y and X are as defined for
(I), and their pharmaceutically acceptable salts, their
5 solvates and their hydratesf
According to another of its aspects, the

invention relates to the compounds of formula:

CH, (1a)

10
in which R; represents a methyl or hydroxyl group and
Ro, Ry, R3, Ry, X and Y are as defined for (I); in the
form of a pure enantiomer or of a mixture of
enantiomers, and their pharmaceutically acceptable
15 salts, their solvates and their hydrates.

A subfamily of the compounds according to the



(1), and their pharmaceutically acceptable salts, their 5 solvates and
their hydrates. According to another of its aspects, the invention relates
to the conmpounds of formula: 10 in which Rl represents a nethyl or hydroxyl
group and RO, R2, R3, R4, X and Y are as defined for (1) ; in the form of
a pure enantionmer or of a mixture of enaptioners, and their

phar maceutically acceptable 15 salts, their solvates and their hydrates. A
subfam |y of the conpounds according to the 14 invention is conposed of the
conpounds of ;f liay, i J repr.ese r.oxyl group and
5 RO, R3, R4l§ﬁ%%§l§Fé1§§%%g§?%e f%?t I Q%ﬁFﬁ)t §p¥%}g$ﬁgxgaﬁure
enantioner or of a mxture of enantionmers, and their pharmaceutically
acceptable salts, their solvates and their hydrates. Another subfam |y of
t he conpounds according 10 to the i nfention is conposed of the conpounds

of formula: C (Tc) in whi reprgsents a methyl or hydroxyl group and
Ro 15
X
T O
CH, (Ib)
R3
Ry

in which R; represents a methyl or hydroxyl group and
5 Rg, Rz, Ry and X are as defined for (I); in the form of
a pure enantiomer or of a mixture of enantiomers, and
their pharmaceutically acceptable salts, their solvates
and their hydrates.
Another subfamily of the compounds according
10 to the invention is composed of the compounds of

formula:

R0
C
R,
T o)
CH, (Ic)
OCH,

in which R; represents a methyl or hydroxyl group and Rg



5 and R3 are as defined for (1); in the formof a pure enantioner or of a
m xture of enantionmers, and their pharnmaceutically acceptable salts, their
solvates and their hydrates. Another subfam |y of the conpounds according
to the invention is conposed of the compounds of fornmula: CI OCH3 10 in
whi ch Rl represents a nethyl or hydroxyi group and Ro is as defined for
(I); in the formof a pure enantioner or of a mxture of enantioners, and
their pharnaceutlcally acceptable salts, their solvates and their

hydrates. 15.8m09 Lbese, compoundssol formuia (hh shl@or Llphre(1o) and

(Id), those I'n represen I'n particular t he group:
Cl 5 in whi angﬁtlém@§ @%f 'o@eg FQ% ks OCEO'%%ta'nttlitoﬁle%'%Ot hel tagpect of the

i nvention. Anong the latter conpounds, those in which RL represents a
net hyl grouppggrahicbule canathaccagResleOlsalts, their solvates and
their hydrates.
5 Another subfamily of the compounds according

to the invention is composed of the compounds of

formula:

R0
cl
R1
T o)
CH, (1d)
H,CO
OCH

3

10 in which R; represents a methyl or hydroxyl group and Rg
is as defined for (I); in the form of a pure enantiomer
or of a mixture of enantiomers, and their
pharmaceutically acceptable salts, their solvates and
their hydrates.

15 - Among these compounds of formula (I), (Ia),
(Ib), (Ic) and (Id), those in which Ry represents the

group:



the invention. 10 According to another of its aspects, the invention
relates to the conpounds chosen from
5- Chl or o- 3- (2- chl or ophenyl ) - 1- ( 2, 4- di met hoxybenzyl ) - 3-nmet hyl i ndol i n- 2- one
(Exanmple 1); 5-Chloro-3-(2-chlorophenyl)-1-[4-(isopropylam no) 15
2- net hoxybenzyl | - 3- met hyl i ndol i n- 2- one ,(Exanpl e 56);
N-{4- Chl oro-3-[5-chloro-I|-(2, 4-di net hoxybenzyl ) -
3- et hyl - 2- oxoi ndol i n- 3-yl ] phenyl } acet am de (Exanpl e 70)
N-{4-Chl oro-3-[5-chloro-I-(2, 4-di n@&hoxybenzyl)- 20
3- et hyl - 2- oxoi ndol i n- 3-yl ] phenyl } - §- A | but anam de 17 (Exanple 73) ;
N-{4- Chl oro-3-[5-chloro-1|-(2, 4-di nptk nzyl) -
3- et hyl - 2- oxoi ndol i n- 3-yl ] phenyl } (Exanmple 74); 5
N-{4-Chl oro-3-[5-chloro-I-(2,4-di ng nzy%) -
3- et hyl - 2- oxoi ndol i n- 3-yl ] phenyl } mNg&Qt i xam de ( Exanpl e 76)
N-{4- Chl oro-3-[5-chl oro-1I|-(2, 4-di neyhogybenzyl ) -
3- et hyl - 2- oxoi ndol i n- 3-yl | phenyl } Z3- net hoxyacet am de 10 (Exanple 77);
Met hyl 3-{4-chloro-3-[5-chloro-I-(2,4-Hi net hoxybenzyl) -
3- et hyl - 2- oxoi ndol i n-3-yl ] ani | i no}- 3- oxopr opanoat e

in particular the group:

Cl

5 in which Rs is as defined for (I), constitute another
aspect of the invention.

Among the latter compounds, those in which R
represents a methyl group constitute another aspect of
the invention.

10 According to another of its aspects, the
invention relates to the compounds chosen from:
5-Chloro-3-(2-chlorophenyl)-1-(2,4-dimethoxybenzyl) -
3-methylindolin-2-one (Example 1);
5-Chloro-3-(2-chlorophenyl)-1-[4- (isopropylamino) -

15 2-methoxybenzyl]-3-methylindolin-2-one (Example 56);
N—{4—Chloro—3—[S—Chloro—l—(2,4—dimethoxybenzyl)—
3-methyl-2-oxoindolin-3-yllphenyl}acetamide
(Example 70);
N-{4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl) -

20 3—methyl—2—oxoindolin—3—yl]phenyl}—3—methylbutanamide



(Exanmple 78) ; N-{4-Chloro-3-[5-chloro-I-(2, 4-di nmet hoxybenzyl)- 15

3- net hyl - 2- oxoi ndol i n- 3-yl ] phenyl } - 3- et hoxypr opanam de (Exanple 81);
N-{ 4- Chl or 0- 3-[ 5-chl oro-1 - (2, 4- di net hoxybenzyl ) -

3- et hyl - 2- oxoi ndol i n- 3-yl ] phenyl } - N- et hyl acet am de (Exanple 87); 20
N-{4-Chl oro-3-[5-chloro-1-(2, 4-di met hoxybenzyl) -

3-net hyl - 2- oxoi ndol i n- 3-yl ] phenyl } - N neét hyl net hane- sul phonam de ( Exanpl e
97); 4-Chloro-3-[5-chloro-1-(2, 4-di met hoxybenzyl) - 3-net hyl -
2-ox0|ndoI|n7§-% glN dlethylbenzanlde (Exampl e 102); 25

4- Chl or o- 3- [ B2t - [ 22, 4- di met hoxybenzyl ) - 3- net hyl -

2- oxoi ndol i n5 37yl d
5- Chl or o- 3- [ 3- %%*%%5’5”5(%”5? Bée/}lI}I a4y ?ﬁﬁ%n‘ﬁyﬁﬁ’ﬁi’%ﬁfﬁﬁ%”ﬂ

4 ChI or o- 3- [J§51 %‘P&% i O%ogﬁ%?%ﬁﬂg%%g%%? EBb%E%(&spd_i@ 12);

T by e 6

1- pyrrolidi nyl] gachosyb} phepythtdr 21 448j aethoxyhoxybenzyl) -

benzyl ) - 3-net hyl i ndol i n-2-one (Exanple 119);

5- Chl or 0- 3- { 2-eé&t by b-5-pk@ingd hyh-B-pi peheédyl )ricotinamide

car bonyl ] phenyl }-1- (2, 4-di met hoxybenzyl ) - 3- net hyl
(Example 76);
N—{4—Chloro—3—[5—chloro—1—(2,4—dimethoxybenzyl)—
3—methyl—2—oxoindolin—3—yl]phenyl}—2—methoxyacetamide

10 (Example 77);

Methyl 3-{4-chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl) -
3-methyl-2-oxoindolin-3-yllanilino}-3-oxopropanoate
(Example 78);
N—{4—Chloro—3—[5—chloro—l—(2,4—dimethoxybenzyl)—

15 3—methyl—2—oxoindolin—3—yl]phenyl}—3—methoxypropanamide
(Example 81):;

N-{4-Chloro-3~[5-chloro-1-(2, 4-dimethoxybenzyl) -
3—methyl—2—oxoindolin—B-yl]phenyl}—N—methylacetamide
(Example 87);

20 N—{4—Chloro—3—[5—chloro—l—(2,4—dimethoxybenzyl)—
3—methyl—2—oxoindolin—3—yl]phenyl}—NLmethylmethane—
sulphonamide (Example 97);
4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl)-3-methyl-
2-oxoindolin-3-yl]-N,N-diethylbenzamide (Example 102);

25 4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl)-3-methyl-
2-oxoindolin-3-yl]-N,N-dimethylbenzamide (Example 109);

5-Chloro-3-[2-chloro-5- (1-piperidylcarbonyl)phenyl] -



10 i ndol i n-2-one (Exanple 122);
4-Chl oro-3-[5-chl oro-1-(2, 4-di net hoxybenzyl ) - 3- net hyl -

2- oxoi ndol i n-3-yl]-N-ethyl - N net hyl benzam de (Exanple 124); Methyl

1-{4-chloro-3-[5-chloro-I-(2, 4-di net hoxybenzyl)- 15

3- nmet hyl - 2- oxoi ndol i n- 3-yl ] benzoyl } - 2- gigoeri di ne- carboxyl ate (Exanple
131); 5-Chloro-3-{2-chloro-5-[(4-hydroxy-I-piperidyl)-

car bonyl ] phenyl } - 1- (2 4- di met hoxybenzyl ) - 3-net hyl - indolin-2-one (Exanple

134); 20 5-cnl % gee*ﬁ&g;}s;eé w @%Q%%{Eih%ﬁﬁﬂé%ﬂai' phenyl}-1-(2,

4- dlnethoxybenzy ndo one
5- Chl or o- 3- [zEggﬁﬁig §1§ﬂ nor phol i nyl et hyl ) phenyl ] -

1- (2, 4-di net hoxybenzyl ) - 3- net hyl i ndol i n-2-one 25 (Exanple 148);
5- Chl or 0- 3- (2-chi £ 8- 5-{ § 2ch Bo POF PhOL | DyH) REPBXYYbenzyl) -3-methyl-

met hyl } phenyl ) - 1- (2, 4- di met hoxybenzyl ) -3-nethylindolin 19 2-one (Exanple

152); 1-[4-Chbosondel brneht oI D-N-£2hdideneihbaybepzyhpie 114);

3- et hyl - 2- oxoi ndol i n- 3-yl ] benzoyl ] - 3- hydr oxypi peri di ne
1-[ 4- Chl opo-3-{HichboBo{l-(R2]drdt brel hoxybenzykymethyl) -

3- et hyl - 2- oxoi ndol i n- 3-yl ] benzoyl ] - (R) - 3- hydr oxy-

(Exanpl e 194);

l-pyrrolidinyl]carbonyl}phenyl)-1-(2,4-dimethoxy-

benzyl)-3-methylindolin-2-one (Example 119);

5-Chloro-3-{2-chloro-5-[ (Z-methyl-l-piperidyl) -

carbonyl]phenyl}-1-(2,4-dimethoxybenzyl)-3-methyl-

10 indolin-2-one (Example 122);

4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl)

2-o0xoindolin-3-yl]-N-ethyl-N-methylbenzamide

(Example 124);

-3-methyl-

Methyl 1-{4-chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl) -

15 3-methyl-2-oxoindolin-3-yl]lbenzoyl}-2-piperidine-

carboxylate (Example 131);

5-Chloro-3-{2-chloro-5-[ (4-hydroxy-1l-piperidyl) -

carbonyl]phenyl}-1-(2,4-dimethoxybenzyl)-3-methyl-

indolin-2-one (Example 134);

20 5-Chloro-3-{2-chloro-5-[ (2-methoxyethoxy)methyl]-

phenyl}-1-(2,4-dimethoxybenzyl)-3-methylindolin-2-one

(Example 142);

5-Chloro-3-[2-chloro-5-(4-morpholinylmethyl)phenyl]-

1-(2,4-dimethoxybenzyl)-3-methylindolin~2-one

25 (Example 148);

5-Chloro-3-(2-chloro-5-{[2- (4-morpholinyl)ethoxy]-

methyl}phenyl)-1-(2,4-dimethoxybenzyl)-3-methylindolin-

5



pi peridine (Exanple 195); 1-[4-Chloro-3-[5-chloro-I-(2,4-dinethoxybenzyl) -
3- net hyl - 2- oxoi ndol i n- 3-yl ] benzoyl ] - 4- net hoxypi peri dine 10 (Exanple 166) ;
-1-[4-Chl oro-3-[5-chloro-1-(2, 4-di net hoxybenzyl) -

3- et hyl - 2- oxoi ndol i n- 3-yl ] benzoyl ] - 4- et hoxypi peri dine (Exanple 167);
1-[4-Ch|oro-3-[5-ch|oro-I-(2,4-dinethoEypenzyl) 15

3-net hyl - 2. - oxoi ndol i n- 3-yl ] benzoyl ] - (R'S) - 2, 6-di net hyl - pi peri di ne

( Exanpl e 189) 1-[4-Chl oro-3-[5-chloro-1I-(2, 4-di net hoxybenzyl) -

3- et hyl | 11-(R)-2-ethoxy- carbonyl pi peri di
(Exampl ¢ 1 175 o3 o0 L RAT e o 625 5. chl br o- |- (2, 4- i met noxybengyl )+

3- et hyl - ?okmd@hggré %Ll968§93L$:§EQz?abhhhgkﬂskp%éﬁzyl>-

anlnocarbony pi peri di ne

1-[4-Chl oro- 3= ﬁétﬁ?hoéOokoigdéighﬂgt?Q?MQEBé =3-hydroxypiperidine
3- et hyl - 2- oxoi ndol i n- 3-yl ] benzoyl ] met hyl = 25

N-2,2,2-trifloueeapt Byl am pocar bonyl ) pi peridine (Exanple 170) ;

1-[4-Chl oro-3-[5-chl oro-1-(2, 4-di net hoxybenzyl) 20

3- net hyl - 2- oxei ndohior3-g+] beoazdylkd-{ R 224 pytnethdkpbeneal bonyl pi peri di ne

(Exanmpl e 168); 1-[4-Chloro-3-[5-chloro-I-(2,4-dinethoxybenzyl) -
3-methyl-2-oxoindolin~3-yl]benzoyl]-(R)-3-hydroxy-
piperidine (Example 195);
1-[4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl) ~
3—methyl—2—oxoindolin—B—yl]benzoyl]—4—methoxypiperidine

10 (Example 166);
1-[(4-Chloro-3-[5-chloro-1~(2,4-dimethoxybenzyl) -
3-methyl-2-oxoindolin~3~yl]lbenzoyl]-4-ethoxypiperidine
(Example 167) ;
1-[4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl) -

15 3-methyl-2-oxoindolin-3-yl]lbenzoyl]-(R,S)-2,6-dimethyl-
piperidine (Example 189);
1-{4-Chloro-3-[5-chloro~-1-(2,4-dimethoxybenzyl) -
3-methyl-2-oxoindolin-3-yl]benzoyl]-(R)-2-ethoxy-
carbonylpiperidine (Example 175);

20 1-[4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl) -
3-methyl-2-oxoindolin-3-yl]benzoyl]-(R)-2-N,N-dimethyl-
aminocarbonylpiperidine (Example 169);
1-[4~-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl) -
3-methyl-2-oxoindolin-3-yl]lbenzoyl]-(R)-2- (N-methyl-

25 N-2,2,2-trifluoroethylaminocarbonyl)piperidine

(Example 170);

1-[{4-Chloro-3-[5~-chloro-1-(2,4-dimethoxybenzyl) -




3- et hyl - 2- oxoi ndol i n- 3-yl ] benzoyl ]-(S)-2-nmethyl - 5 piperidine (Exanple

174); 4-Chloro-3-[5-chloro-I-(2,4-di met hoxybenzyl) - 3- net
.2-oxo0i ndolin-3-yl]-Nethyl-N(2-phenyl et hyl)benzam de (

hyl -
Exanpl e 185);

4- Chl oro-3-[5-chl oro-1-(2, 4-di net hoxybenzyl ) -3-net hyl - 10

2-o0xoi ndol i n-3-yl]-N-ethyl -N-(4-pyridyl gethyl)benzanide
(Exanpl e 188); 4-Ch|oro-3-[5-ch|oro-|-
2-oxoi ndolin-3-yl]-N-ethyl-N(3-pyridyl methyl)benzam de

hydr ochl ori de

4- di met hoxybenzyl ) - 3- net hyl -

(Exanmpl e 201);

g S)ZL)?II:ISO?I [35§T%]t|[rf§]ﬁl- t%g?w pyr T#W%%/Yﬁ)gﬁgﬁ a%yrf%(ldlne 200) ;

4-Chloro-3-[5 haxyhenzyd) - 3- met hyl
2- oxoi ndol i n- f%%ﬁ&%& i N—(2 nethoxyethy?)benzanlde

4- Chl oro-3-[5-chl oro-1-(2, 4-di net hoxybenzyl ) -3-nmet hyl 25

15

20 (Exanple 184);

4- Chl oro- 3- [f- iuéHIbfo(§LﬁSLEH@%P@Xybﬁﬁzﬁiaiﬁ%Eﬁ%f&%enzyl
2- oxoi ndol i n-3-yl]-N-ethyl-N(2- dlnethylanlnoethyl) benzanlde

hydrochl ori de-{&xappl 2-ddindolin-3-yllbenzoyl] - (S) -2-methyl-

2- oxo0i ndo} i e BoatidMet tBkampl2- D4 phol i noet hyl ) - benzami de (Exanple 178);

4- Chl oro-3-[5-chl oro-1-(2, 4-di net hoxybenzyl)-3-nmet hyl 21
4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl)

-3-methyl-

2-oxoindolin-3-yl]~N-ethyl-N- (2-phenylethyl)benzamide

(Example 185);

4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl)

-3-methyl-

10 2-oxoindolin-3-yl]}-N-ethyl-N-(4-pyridylmethyl)benzamide

hydrochloride (Example 188);

4-Chloro-3-{5-chloro-1-(2,4-dimethoxybenzyl)

-3-methyl-

2-oxoindolin-3-yl]-N-ethyl-N- (3-pyridylmethyl)benzamide

(Example 201);

15 4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl)

-3-methyl-

2-oxoindolin-3-yl]-N-ethyl-N- (2-pyridylmethyl)benzamide

(Example 200);

4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl)-3-methyl-

2-oxoindolin-3-yl]-N-ethyl-N-(2-methoxyethyl)benzamide

20 (Example 184);

4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl)

-3-methyl-

2-oxoindolin-3-yl]-N-ethyl-N-(2-dimethylaminoethyl) -

benzamide hydrochloride (Example 177);

4~-Chloro-3-[5~-chloro-1-(2,4-dimethoxybenzyl)-3-methyl-

25 2-oxoindolin-3-yl]-N-ethyl-N-(2-morpholinoethyl) -

benzamide (Example 178);

4-Chloro-3-[5-chloro-1-{(2,4-dimethoxybenzyl)

-3-methyl-



2- oxoi ndol i n-3-yl]-N-ethyl-N(2-pyrrolidinoethyl)- benzam de hydrochlorid
e

ﬂExaane 182) ; 4-Ch|oro-3-[5-ch|oro-|-(2,4-dinethoxybenzyl)-3¥nethyl-
. 2-o0oxo0indolin-3-yl]-Nethyl-N-(2-piperidinoethyl) 5 benzam de hydrochl ori de
(Exanpl e 183); 4-Chloro-3-[5-chloro-I-(2, 4-di met hoxybenzyl) -3- et hyl -
.2- 0xoi ndol i n-3-yl ] - N-et hyl - N- (2- hydr oxyet hyl ) benzam de (Exanple 198);
g-ChIprg-?;[Séch:fro-l-(2,4-dinethoxybenzyl)-3-nethy|- 10

- oxoi ndol i n- 3-y N-ethyl -N-[2-(pyrid-4-yl)ethyl]- benzam de hydrochl ori de
(Exanpl e 17 hQxRenaw 1))-3- met hyl -
%88;“” Egm&ll %)lé’ J]“;%%f-lgrh 3I3 31I\]l5 }\hzeod} Tt uor&vet hthL) benzar%))de (Exa)r/rpl e

;- Qr.0- Qr (& 4(]_514 hoxygnzyl ) - 3- met hyl -
2- oxoi ndol i 3ﬂﬁl rng%yﬂ #&(rl 2- trlfluoroethyl) benzam de (Exanpl e

171); 4-Chlof I%-Cjﬂ rllcil?o ¢ dj et hospbengpDerdyet thyl-
2- oxoi ndol i n- 3}%]% -N-i sopr opyI benzam de 2% (ga%rze 18y7);

4- Chl or o- 3- [ﬁ-&mecﬁsl r(23 i ptehan " hyl)
2- oxoi ndol i n- 3- yll] N-(lZ dl-ny'e?]hW am n%?a)-)pﬁ@ diyrloethy

N-(2,2,2- Srlﬁémm@wymmﬂmmymmmmuw {Exanpl e 202); 25

4-Ch|oro -[5-chloro-1-(2, 4-di net hoxybenzyl ) - 3- met hyl -
4-Chloro-3-[5-chloro-1- (2, 4-dimethoxybenzyl) - 3-methyl-
2—oxoindolin—3—yl]—N—ethyl—N;(2—hydroxyethyl)benzamide
(Example 198);
4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl)-3-methyl-

10 2—oxoindolin—3—yl]—N>ethyl—N—[2—(pyrid—4-yl)ethyl]—
benzamide hydrochloride (Example 179);
4—Chloro-3—[5—chloro—l—(2,4—dimethoxybenzyl)—3—methyl—
2—oxoindolin—3—yl]—N—ethyl—N—(2,2,2-trifluoroethyl)—
benzamide (Example 180);

15 4—Chloro~3—[5—chloro—1-(2,4—dimethoxybenzyl)—3—methyl—
2—oxoindolin—3—yl]—N;methyl—N-(2,2,2—trifluoroethyl)—
benzamide (Example 171);
4—Chloro—3—[5—chloro—l-(2,4—dimethoxybenzyl)—3—methyl—
2—oxoindolin—3—yl]—N—ethyl—N;isopropylbenzamide

20 (Example 187);
4—Chloro—3—[5-chloro—1—(2,4—dimethoxybenzyl)—3—methyl—
2—oxoindolin—3—yl]-N—(2—dimethylaminoethyl)—
N-(2,2,2-trifluoroethyl)benzamide hydrochloride
(Example 202);

25 4—Chloro—3—[5-chloro-l—(2,4—dimethoxybenzyl)—3—methyl—
2—oxoindolin—3—yl]—N—cyclohexylbenzamide (Example 192);

4—Chloro—3—[5—chloro—l—(2,4—dimethoxybenzyl)—3-methyl—




2- oxoi ndol i n- 3-yl ] -N-cycl ohexyl benzam de (Exanple 192);

4-Chl oro-3-[5-chloro-1-(2, 4-di met hoxybenzyl ) - 3-net hyl 22
~2-o0xoindolin-3-yl]-Nethyl-N[3-(pyrid-4-yl)propyl]- benzam de (Exanple
204); in the formof a pure enantioner or of a mxture of enantioners, and
,to their pharmaceutically acceptable 5‘: salts, their solvates and their
hydrates. The conpound of formula (1) can be prepared according to the
following Scheme 1: SCHEME 1 (A) (1) (I) R = Od (1p) 23 In this schene,

RO, R1, R2, .R3, R4,. X.and Y.ar def (:1)_,an I,RIOR'
1, R2, R 3% Oﬁo&ndﬁllélng' Vl?‘Z’sﬁzt&%v'éﬁqfl %ryeséj)nt4 tIJEfer rpl% Rl, R2, R3,

R4 X and Y.as f'd'el,ed(E% Ql) 2?Qlta precursor group 5 for R3, Rl, R2, R3,

R4, X and Ybenz ein too hat R 1 is other than hydrogen. Another

subj ect - mat ;L%f 9 tf@%np 025NtV @I oe r B :PIAPAr atiix@h fr @gess for the
conpounds o f or mul a (),
enantiomers, and to their pharmaceutically acceptable
5 salts, their solvates and their hydrates.

The compound of formula (I) can be prepared

according to the following Scheme 1:

SCHEME 1

L

CHz (1)

T

Ry
X
(0 Y ’I“ 0
Y N o o R, = OH CH,
R4
(1) R,
R3
R
R1
vadih s
CH
R; 2 (Ip)
R,



characterized in that: 10 a) a conmpound of formula: Hin which X Y, Ro and
Rl are as defined for (1) , is reacted in the presence of a base with a
.halide of 15 formula: R2 R3 Hal CH2 (1) R4 in which Hal represents a

hal ogen atomand R2, R3 and R4 are as defined for (1) ; 20 b) or else,
when RL represents an el ectrophilic 24,group, the conpound of fornmula: Hin
which RO, R2, R3, R4, X and Y are as defined for 5 (l), is converted by
the action of a derivative R1-Z, in which Z represents a leaving group, in

t he presence of a bas;51 c%égr s%'h%‘?me,""@(%” Rl = OH ,R3 Ngj satidnderiyadive of

formula: 25 in which X and Y ar'e as ined for (1), is
react ed Wt%(sarae%rlgl%@orf%tral (rhe aqh%ir,l VRl Vi@ p) RORMOQrRRquHag,, RRQ, bei ng as

defined for (1)
R’,, X' and Y’ respectively represent either Ro, Ri, Rz,
R;, Ry, X and Y as defined for (I) or a precursor Jgroup
5 for Ry, Ri, Rz, Ri, Ry, X and Y, it being understood that
R’; is other than hydrogen.
Another subject-matter of the present invention is

a preparation process for the compounds of formula (1),

characterized in that:

10 a) a compound of formula:
R
X 0
R, (I1)
N
Y N O

in which X, Y, Ry and R; are as defined for (I), ‘is
reacted in the presence of a base with a halide of

15 formula:

Rﬁ
(1)

in which Hal represents a halogen atom and Ry, Rj
and Ry are as defined for (I):

20 Db) or else, when R; represents an electrophilic



being a netal atom and Hal being a bromne or 5 iodine atom d) or else the
conmpound of formula: R11 R4> R z inwhich R Or R 1, R2, R3, R4, X
.and Y' 10 respectively represent either ROr Rl, R2, R3, R4, X and Y as
defined for (1) or a precursor group for RO, RlL, R2, R3, R4, X and Y, is
subjected to a subsequent treatnent tgconvert any one of the R 0, R 1,
R2 R3 R4 X and Y groups to 15 respectively ROr Rl, R2, R3, R4, X or
Y as defined for (I), according to reactions well known to a person
skilled in the art, The reaction describ in,a) is preferably carried out
with a conpound (43°FH m%?%hc?%?o%n% O%rﬁ%f&ui%QS usi ng, as base, a netal
hydri de, such as sodium hydride, or an al kali netal al koxide, such as

pot assium tert-butoxide, in an anhydrous solvent, such as

di et hyl f or mam de or tetrahydrofuran. Rra the reaction described in b), the

term )@\ | .
Y 'T'/ko

(1)

in which Ry, Ry, R3, Ry, X and Y are as defined for
5 (I), is converted by the action of a derivative
Ri-Z, in which Z represents a leaving group, in

the presence of a base;

c) or else, when R} = OH,.an isatin derivative of
formula:
X O
Y 'T’ 0 (IV)
CH,
R,
RZ



"l eaving group"” is understood to nean, for exanple, a halogen atom such
as chlorine, bromne or iodine, or alternatively a sul phonic ester group,
such as para-tol uenesul phonate. The conpound (I11) is 10 preferably reacted
with a halide Rl-Hal, Rl being as defined for (1) and Hal being a hal ogen
atom preferably an iodine atom in the: presence of a base; the reaction
wll be carried out, for exanple, in the presence of a base, such as an

al kali metal al koxide, 15 for instance potassiumtert-butoxide, in an

ethereal = sol vent, \sygh gsgt etf ahydr oturgn, yor al Lernatiyghy cp the
u

presence of a car%gnate, suth a¥ sédiunl potassium  or caesi um carbonat e,
in a solvent such<@§,d&g9&exhtgan@gﬁﬂea9ro%agggggk%nhﬁc %@5@8%%HEQQGOUS|V,

in the reaction described in ), e conpoun ormul a Is reacted
with a magnesi unrgeyiyati e RAVWRfabeiRg bei ngrasedefbredhory (1) or (1p)
and Hal being a bromne or preferably iodine atom or alternatively the
conpound (1V) is BBingaat edtrwit AtamdandvakivecRY anpwBineheMoirs pref erably
a lithiumatom This derivative ROLi is obtained either by direct
lithiation, for exanphe byomhe action of 27 butyllithiumor |ithium

di i sopropyl am de according to Heterocycles, 1993, 35(1), 151-169, or by a

hal ogen- d) or else the compound of formula:
R’
X’ |
D
Y o (Ip)
CH,
RI
R,
R';

in which R’p, R’3, R’3, R’3, R4, X' and Y’

10 respectively represent either Ry, Ri, Rz, R3, Ry, X
and Y as defined for (I) or a precursor group for
Ro, Ri, Rz, R3, Ry, X and Y, is subjected to a
subsequent treatment to convert any one of the
R’y, R’1, R, R’3, R’y, X’ and Y’ groups to

15 respectively Ro, Ri, Rz, R3, Ry, X Oor Y as defined
for (I), according to reactions well known to a
person skilled in the art.

The reaction described in a) is preferably

carried out with a compound (1) in which Hal = Cl or Br



| it hi um exchange reaction according to Organolithium Methods, Perganon
Rress, New York, 1988 or J. Am Chem 5 Soc., 1956, 2217. These reactions
are preferably carried out in an anhydrous solvent, such as diethyl ether
or tetrahydrofuran. The conversion of the compound (Ip), the precursor of
t-he conpound (1), described in d) is 1%6carried out according to
eonventional techniques. Furthernore, the conpounds (I) can be obtained
from anot her conpound (1) by conversion of one of the RO, Rl, R2, R3, R4,

X or Y substifuents.ad haRartd gdan R,qRLLr psupstdtuents. For exanpl e:
15 - the conpoun s«ﬁi) fh which R3 :RgNHZ cénsﬁg:ogggfkgg' y reduction of

the correspondidig OMRAUNRGS H{11Ka 1N maMd 1Ch 18D 3 dd\NO%y d10ra EXAMRI & ), t he
action of hydrochloric acid in the presence of tin in an "al cohol, such as

ethanol ; 20 -tdheRampAWRgs i Jard Mo U3 JERFEENtS & (L- C4) al kyl ani no
or di (Cl-Cy) al kylamno group can be obtained fromthe corresponding

conmpounds (| )diimethwhiifahrriEhizie N2 dayt raahyethectingn .am nati on reacti on.
Ref erence may be made to J. Org. Chem, 1996, 61, 25 3849-3862 and the
reacti on can be carri edrouthebyreare i cactdemrrifbeal (IGL1HJ4) adHeyltealndehyde i n
the presence of sodiumtriacetoxyborohydride or alternatively
“leaving group” is understood to mean, for example, a
halogen atom, such as chlorine, bromine or iodine, or
alternatively a sulphonic ester group, such as
para-toluenesulphonate. The compound (III) is
10 preferably reacted with a halide R;-Hal, R; being as
defined for (I) and Hal being a halogen atom,
preferably an iodine atom, in the presence of a base;
the reaction will be carried out, for example, in the
presence of a base, such as an alkali metal alkoxide,
15 for instance potassium tert-butoxide, in an ethereal
solvent, such as tetrahydrofuran, or alternatively in
the presence of a carbonate, such as sodium, potassium
or caesium carbonate, in a solvent such as
dimethylformamide or acetonitrile.
20 Advantageously, in the reaction described in
c), the compound of formula (IV) is reacted with a
magnesium derivative RgMg-Hal, Ry being as defined for
(I) or (Ip) and Hal being a bromine or preferably
iodine atom, or alternatively the compound (IV) is
25 reacted with a derivative R¢M in which M is preferably

a lithium atom. This derivative Rpli i1s obtained either

by direct lithiation, for example by the action of



28 reference may be made to J. Am Chem Soc., 1974, 96(25), 7812 and the
reaction can be carried out by the action of a (Cl-C4)alkyl acid in the
. presence of sodium borohydride. Use may al so be nade of 5 conventional
N-al kyl ation reactions, for exanple by reacting the amno group with a
(Cl-CA)al kyl halide in the presence of-di methylfornmam de and potassi um
.carbonate; - the conpounds (1) in which R3 represents a 10 (Cl-C4)al koxy
can be obtained fromthe corresponding conpounds (Ip) in which R3 = CH by

a Conve”tiO”a%¥£¥§?ﬂﬁﬂﬁﬂ4#”1f€ﬁ%ﬂﬂ(HE%Jégﬁéﬁgﬂgﬂfaénééég%&ﬂ&jQﬂ)Of a

(C1-&&4) alk)ﬂll €71 n the ‘presence o hyl f ormam de and of caesium

O POt ass! UG, £ALRONAL 1 59 hes sonpounts (49, Ik W o L sEresent s o

(C, -C4)al kyl'car m no group can be obtained from the correspondi ng

conpounds (1); dyy whi Sh-iR3 g -NHZ hyon & caswentd analosgtatiwmusuch as the
action of a 20 (Cl;CA)aka?aacid chloride in the presence of a base, such
as triethyl gpdiiedd N B SHNENtRr&eh Wase Y bl arageetdane,; Amt HEeonpounds

(1) in which R3 represents a cyclic amine or a norpholin-4-yl can be
obtai ned §ragad he 1956, 2217. These reactions are preferably
carried out in an anhydrous solvent, such as diethyl
ether or tetrahydrofuran.
The conversion of the compound (Ip), the
precursor of the compound (I), described in d) is

10 carried out according to conventional techniques.

Furthermore, the compounds (I) can be
obtained from another compound (I) by conversion of one
of the Rg, Ri, Rz, R3, Ry, X Or ¥ substituents, in
particular Rg, Ri1 or Rj substituents. For example:

15 - the compounds (I) in which Ry = -NH; can be obtained
by reduction of the corresponding compounds (I) in
which R; = -NO,, for example by the action of
hydrochloric acid in the presence of tin in an
alcohol, such as ethanol;

20 - the compounds (I) in which R; represents a
(C;-Cq)alkylamino or di(C;-Cy)alkylamino group can be
obtained from the corresponding compounds (I) in
which R; = -NH, by a reductive amination reaction.
Reference may be made to J. Org. Chem., 1996, 61,

25 3849-3862 and the reaction can be carried out by the
action of a (C1-Cs)alkyl aldehyde in the presence of

sodium triacetoxyborohydride or alternatively



25 correspondi ng conmpounds (1) in which R3 = -NH2 according to the nethod
described in Tetrahedron, 1989, 45(3), 629-636. 29 the conpounds of
formula (1) in which RO represents a group: R 5 can be obtained fromthe
correspondi ng conpounds of 5 formula (1) by conversion of the R5 group
according to conventional reactions, foygexanple alkylation, acylation,
©Ooxi dation, reduction or am nation reactions, well known to a person
skilled in the art. 10 The conpounds (l1l) are prepared by dehal ogenati on

of the corrpound§ grégaawn y Be fad2 tB Whi R2 B3, Rig7f and Y are

as defined for represents a ch orlne bromné or |6d|ne at om

for exanple by @@QZ@?t'Qllgfaﬁdhtﬂéekggckhbﬁ'HHh3Qedb§EE¥Eé”bQ% pguch as
I|th|un1d||sopropylan1de (LDA), by analogy with the nmethod described by N.

Newcom et al. tReJacAibnChems $0¢-G,)EIXY%1 2H86r 519%he presence of
sodium borohydride. Use may also be made of
5 conventional N-alkylation reactions, for example by
reacting the amino group with a (C;-C4)alkyl halide
in the presence of dimethylformamide and potassium
carbonate;

- the compounds (I) in which Rj; represents a

10 (C1-C4)alkoxy can be obtained from the corresponding
compounds (Ip) in which R’3 = OH by a conventional
O-alkylation reaction, for example by the action of
a (C1-Cy)alkyl halide in the presence of
dimethylformamide and of caesium or potassium

15 carbonate;

- the compounds (I) in which R; represents a
(C1-Cy)alkylcarbonylamino group can be obtained from
the corresponding compounds (I) in which R3; = -NH; by
a conventional acylation, such as the action of a

20 (C1-C4)alkyl acid chloride in the presence of a base,
such as triethylamine, in a solvent, such as
dichloromethane;

- the compounds (I) in which Rj represents a cyclic
amine or a morpholin-4-yl can be obtained from the

25 corresponding compounds (I) in which R; = -NH;
according to the method described in Tetrahedron,

1989, 45(3), 629-636.



The conpound (1') is, for exanple, obtained 5 by conversion of the
correspondi ng conpound (1) in which RL = OH by the action of a hal ogenated
.derivative, for exanple of acid halide type. Mention nay be nade, as

chl orinated derivative, of SOCl z. The conpound (1V) is generally obtained
by 10 reaction of the conpound (1) wth,the isatin derivative of fornula:
(2) Hin which X and Y are as defined Tor (lI), under the sanme conditions
as those descri bed above for the preparation 15 of the conmpound (1) from

t he conpound (I11). Thelsaln r|vt|v (.2 rciall vai |l abl e
conpounds or sacco?fgt a]t F@e r}tvﬂgl @sc?&ggéelxrtl%

Tet r ahedr on Letters 1998 39, 7679-7682; Tetrahedron Letters, 1994, 35,
7303-7306; J. gq ddﬂ)em 1977, 42,20 1344-1348 and Advances in

Het erocyclic Chem stry, A R Katri Zky and A.J. Boulton, Academ c Press,
New York, 1975, 18, 2-58. The compoygds. (11) can be synthesized according
to various nethods disclosed in par in 25 Patent Applications EP
526 348 and WD 95/18105. 31 Sone rd : Rshe production of the

can be obtained from the corresponding compounds of
5 formula (I) by conversion of the Rs group according
to conventional reactions, for example alkylation,
acylation, oxidation, reduction or amination
reactions, well known to a person skilled in the
art.
10 The compounds (III) are prepared by

dehalogenation of the compounds of formula:

-X | Ro
l Hal
A
Y N O
| )
CH,
R4
RZ
R

15 in which Ry, Ry, R3, Ry, X and Y are as defined for (I)
and Hal represents a chlorine, bromine or iodine atom,

for example by the action of a hindered lithium



conpounds (11) are illustrated in Schene 2. SCHEME 2 (2) (11) Rl - OH 5
(V11) Hal nucleophilic RR, Ra X OH electrophilic R H The term

-"nucl eophilic R" is understood to nean a (Cl-C4) al koxy group. The
conmpounds (I11) in which RL represents an electrophilic group, for exanple
a (Cl-C4)al kyl group, 10 can be prepar fromthe compounds of formula: RO
-(V) in which RO, X and Y are as defined for (1) , by 32 reaction with a
derivative RL-Z in which Z represents a |eaving group, under the sane

conditions ag;LpSe.0§SCT LREA 2DOYEfPLnt 88: LEAPSEGL IR LN (Rhaf he compound

by analogy with the method described by N. Newcom et
al. in J. Am. Chem. Soc., 1990, 5186-5193.

The compound (I’) is, for example, obtained

5 by conversion of the corresponding compound (I) 1in

which R; = OH by the action of a halogenated
derivative, for example of acid halide type. Mention
may be made, as chlorinated derivative, of SOCl;.

The compound (IV) is generally obtained by

10 reaction of the compound (1) with the isatin derivative

of formula:

X O
(2)

N
Y N o

in which X and Y are as defined for (I), under the same
conditions as those described above for the preparation
15 of the compound (I) from the compound (II). The isatin
derivatives (2) are commercially available compounds or
are prepared according to the methods described in
Tetrahedron Letters, 1998, 39, 7679-7682; Tetrahedron
Letters, 1994, 35, 7303-7306; J. Org. Chem., 1977, 42,
20 1344-1348 and Advances in Heterocyclic Chemistry, A.R.
Katritzky and A.J. Boulton, Academic Press, New York,
1975, 18, 2-58.
The compounds (II) can be synthesized
according to various methods disclosed in particular in

25 Patent Applications EP 526 348 and WO 95/18105.



(') to the compound (lI). 5 The conmpound (V) is generally synthesized:

ei ther by dehydroxylation of the corresponding conpound (Il) in which Rl =
.OH by the action of tin chloride in acidic nedium according to the nethod
described in Tetrahedron, 1996, 52(20), 7003-7012, or 10 by the action of
triethylsilane, according to Bioorganig and Medicinal Letters, 1997,
-7(10), 1255- 1260; or by a cyclization reaction in a strong acid nmedi um
such as, for exanple, sulphuric acid, of the conmpound 15 of formula: HO R

o CH(MVII) NOQ\ Hi o 'EQ F‘glne nghg a@ét%ﬁ'efdtf@f (1), this 20

conmpound (VII) itself Deing ensation reaction between an

a- hydfOxyace&b&péﬁhﬂsd%hyagkgeli>ius£95ﬁahaln3§cﬁtlneF@: C--CHRo (MIl) O

SCHEME 2

nucleophilic R
(VD ! R,
x X
ey LA
N
N Y N \O

Y N O H
(IDR, # OH
(IHR, - OH
electrophilic R,

RO
X HO_ R, X H
CH
¢ T
Y ﬁ/ o Y N o

(V1) )

The term “nucleophilic R;” is understood to mean a
(C1—-Cy4q)alkoxy group.
The compounds (II) in which R; represents an
electrophilic group, for example a (C1-Cq)alkyl group,
10 can be prepared from the compounds of formula:
Ro

X

H
M

Y t{ )

in which Ro, X and Y are as defined for (I), by



Ro being as defined for (1), with an am nobenzene of formula: 5 (3) NH2 in
which X and Y are as defined for (1). The conpounds (3) are comrercially

-avai l able or 10 are conventionally synthesized. The conpounds of formula
(M11) are comercially available or are synthesized according to nethods

well known to a person skilled in the ?rt. Ref erence may in particul ar be
-made to J. Med. Chem, 1987, 30(8), 1447. 15 O her reactions can also |lead
to the conpounds (V). Mention may be made of: - the Brunner reaction

descri bed in Jetyafedran, 1986, ; 22(1p) RAZO TGt e 2R ob dBang NN O H H

(V) 20 - the cyclization reaction 1n the presence of formc 34 acid

described imgd;,{eM R35, BRI NeHE aisne APt fons as those
described above for the transformation of the compound

(ITI) to the compound (I).

5 The compound (V) is generally synthesized:

e cither by dehydroxylation of the corresponding
compound (II) in which R; = OH by the action of tin
chloride in acidic medium, according to the method
described in Tetrahedron, 1996, 52(20), 7003-7012, or

i0 by the action of triethylsilane, according to
Bioorganic and Medicinal Letters, 1997, 7(10), 1255-
1260;

e or by a cyclization reaction in a strong acid medium,

such as, for example, sulphuric acid, of the compound

15 of formula:

X HO\ P RO
<|3H (VID)
C
PARS
Y N ~o

in which Rg, X and Y are as defined for (I), this
20 compound (VII) itself being obtained by a condensation
reaction between an a-hydroxyacetic acid derivative of

formula:



349-360: OH CH Ro HCOOH H2SO4, 98% NH2 5C, 45 min - the follow ng
cyclization reactions: Ro X ,C CHHLDATHF U V. 25C 3 h 5 (V) (V)
,according to J. Am Chem Soc., 1985, 107(2), 435-443: Ro CH COOH Et OH HCI
A 15 mn NHCOC(CH3)3 O (V) according to Tetrahedron, 1996, 52(20),
/003-7012. The conpounds (11) in which;Rl represents a 10 (Cl-C4)al koxy
.group are obtained fromthe conpounds 01‘3

HO—C—CH—R, (VIII)

Ry being as defined for (I), with an aminobenzene of

formula:

in which X and Y are as defined for (I).
The compounds (3) are commercially available or
10 are conventionally synthesized.

The compounds of formula (VIII) are commercially
available or are synthesized according to methods well
known to a person skilled in the art. Reference may in
particular be made to J. Med. Chemn., 1987, 30(8), 1447.

15 Other reactions can also lead to the
compounds (V). Mention may be made of:
- the Brunner reaction described in Tetrahedron,

1986, 42(15), 4267-4272:

i Base H V)
C. A
N—N O Y N~ o
Y NN H

20 - the cyclization reaction in the presence of formic



formula: in which RO, X and Y are as defined for (I) and Hal represents a

hal egen atom for exanple a chlorine atom 15 by the action of the
«correspondi ng al cohol R1H  The conpound (VI) is prepared fromthe 35
correspondi ng conpound (I11) in which RL = OH by reaction with thionyl
ehloride in the presence of pyridine iy, dichloronmethane. The conpounds
A1l) inwhich R = OH are 5 generally prepared fromthe correspondi ng
isatin of formula: (2) Hin which X and Y are as defined for (1),
according to_ _the escri-be ove for .pr tio the 10
conpounds (Ifcﬁﬁ %EF%EnggzﬁéHJfrgﬁgphegggﬁpg%ggég(?%%EQWheggg%’dgés not
represent a Rydraxyl. group, the conpounds (I1) can also be prepared
according to Schemeqg below 36 SCHEME 3 (RL # OH) OHO 1 11 HOGC |

(X) HO-CCR | R,
X CH—R, X
HCOOH H V)
H,SO,, 98%
NH, 5°C, 45 min Y H O

- the following cyclization reactions:

R R
X o I % 0
_C UV.25°C,3h
N N @]
5 NoO Y H
according to J. Am. Chem. Soc., 1985, 107(2), 435-443:
Ro
| Ry
X CH—COOH X
_EtOH/HCI o H
A, 15 min V)
NH-ﬁOC(CH3)3 Y N O
O

according to Tetrahedron, 1996, 52(20), 7003-7012.
The compounds (II) in which R; represents a
10 (Ci-Cy)alkoxy group are obtained from the compounds of

formula:

Ro

Hal
(VD)

Y N o

in which Ry, X and Y are as defined for (I) and Hal
represents a halogen atom, for example a chlorine atom,
15 by the action of the corresponding alcochol R;H.

The compound (VI) is prepared from the



(XIr)y 0 11 HOGCGCRa (XIV) 011 0ORL O5 1In this Schene 3, RO, Rl, X and
Y are as defined for (1), Rl does not represent a hydroxyl group and M
.represents, for exanple, a lithiumatomor MHal, Hal being a hal ogen
atom The transformation of the conpound (X) to the 10 conpound (I1X) to
-gi ve the conpound (I1) is carried out sin particular according to the

-met hod described in J. Chem Soc., 1957, 1928. 37 The benzyl halides (1)
are known or are prepared according to known nmethods. Mention may be

made, for exanple, of.J. V. j anbab J.. Org.. = k9 51, 1704-1712
and the publ9< a]iéfsobn%n%lil}%amﬁ%%r%g EEJG) éorb.&}:-}ec%;re%q I y,ojﬂt %gf

hal omet hyl benzene, derlvatiume; 1) a6 Prepaled, Aysd e action of

N hal osucci ni mé(}gls&{ao%lﬁeﬁggar}%sp%n%g met hyl beﬁpzense derivatives and

according t ﬁa@gee 566.qilhe seasdimd s carried out in 10 a solvent, such
as carbon tetrachloride, in the

The compounds (II) in which R; = OH are
5 generally prepared from the corresponding isatin of
formula:
X O
(2)

Y ﬁ 0o

in which X and Y are as defined for (I), according to

the method described above for the preparation of the
10 compounds (I) in which Ry = OH from the compounds (IV).
When R; does not represent a hydroxyl group,

the compounds (II) can also be prepared according to

Scheme 3 below:



presence of dibenzoyl peroxide. A hal onethyl benzene derivative can also be
prepared froma correspondi ng hydroxynethyl benzene derivative by reaction
.with phosphorus tribromde in diethyl ether or by reaction 15 with thionyl
chloride. At any stage in the process, an internmediate conpound of (I1p),
{I'11p) or (IVp) type, in which at |eagf one of the substituents is
.replaced by one of its precursor groups, can be forned internediately.
These 20 conpounds (l1p), (I11p) and (IVb) mﬁll be converted by
conventional reactions into (Ilgoy gﬁ respectively. A person
skilled in the art will be in a p05|t|o to adapt the abovenenti oned
reactions to the conpounds (lI1p), (Illp) and (I1Vp). 25 The conpounds
according to the inyention have for t he subject of bigchem cal and

phar macol ogi cal stjudi es. The affinity| of the conpounds adbordlng to the 38
i nvention forHmx tdb%ﬁgr@@eptorsH%Hﬁ‘déré%nﬂﬁEH in af—HrYTiho ¢ ﬁhdlng
test using the lod descri bed by oJ. Elands et al. inoEur. Pharmacol.

1987, 147, 192-20 . This method consijsts in studying in vitro the 5

di spl acenent of a redioi odi nated oxyt ¢giyn anal ogue at thegpxytocin
receptors in a nmenbrgne preparation o human ut eri ne oxytioci n receptors.
The I C50 val ues

X o\\ /Ro
(XD ‘f (XTI
N SN0
Y H
R, ‘M
5 In this Scheme 3, Rg, Ri, X and Y are as

defined for (I), R; does not represent a hydroxyl group
and M represents, for example, a lithium atom or MgHal,
Hal being a halogen atom.
The transformation of the compound (X) to the
10 compound (IX) to give the compound (II) is carried out
in particular according to the method described in

J. Chem. Soc., 1957, 1928.



(concentration which inhibits 50% of the binding of the radioiodinated
oxytocin analogue to its receptors) are 10 low and vary from 10_10 to 10-6
,,Mln the latter test. The affinity of the conmpounds according to the

i nvention for human vasopressin Via receptors (method described by M
JThibonnier et al. in J. Biol. Chem, 1994, 269, 3304-3310), Vib receptors
(rret hod 15 described by T. Suginpto et al. inJ. Biol. Chem, 1994, 269,
27088-27092) and V2 receptors (rret hod described by M Bi rnbauner et al. in

Nature (Lond.), 1992, l\s |.£d,,.-The conmpound
studied have little orThno aef | i t %%QT oc{rzeastsh(zl )2%1%9%03;{%%19%::\?2 receptrrgr S. sBy
way of indicallan.d Necsompnd qino@@m&adsexmemsl%rm | ess than

50 nM the ICE)Eé) I UES Wt respect to the Via, Vib and V. receptors bei ng

greater than yM f'lg}_e QO E, U antagal ndwr e7 ofodde chdm Gonmpounds s
determined in vitroin a test for the neasurenent of intracellular calcium

with respect;dgy, i, SIRXPrEBS] Nghduren Xyl i orec eqitterds iaccording to 39
t he general t'echni que described in Am J. Physiol., 268 (Heart Circ.

Physi ol . ,53%p €895%091#404- H410. When the conmpounds according to the
invention behave as antagonists, their 1C50 is advantageously

Generally, the halomethylbenzene derivatives
(1) can be prepared by the action of N-halosuccinimides
on the corresponding methylbenzene derivatives and
according to EP 229 566. The reaction is carried out in

10 a solvent, such as carbon tetrachloride, in the
presence of dibenzoyl peroxide. A halomethylbenzene
derivative can also be prepared from a corresponding
hydroxymethylbenzene derivative by reaction with
phosphorus tribromide in diethyl ether or by reaction

15 with thionyl chloride.

At any stage in the process, an intermediate
compound of (IIp), (IIIp) or (IVp) type, in which at
least one of the substituents is replaced by one of its
precursor groups, can be formed intermediately. These

20 compounds (IIp), (IIIp) and (IVp) will be converted by
conventional reactions into (II), (III) and (IV)
respectively. A person skilled in the art will be in a
position to adapt the abovementioned reactions to the
compounds (IIp), (IIIp) and (IVp) .

25 The compounds according to the invention have

formed the subject of biochemical and pharmacological

studies. The affinity of the compounds according to the



5 between 0.5 Mand 0.5 nM By way of exanple, the dextrorotatory
enantiomer of Exanple 1 is an antagonist wth an IC50 of 3.2 1.9 nM The
conmpounds according to the invention, powerful and selective |igands of
oxytocin receptors, 10 are particularly advantageous in the prevention
and/or treatnent of oxytocin-dependent gisorders. The conpounds according
to the present invention can either mmc or inhibit the effects of
oxytocin. They will be particularly advantageous in 15 cicatrization, in

anal gesi a_ang,gaxioLySkS.( BLOYENt,0Re ol BALN ANdGaRXI LKLy dRPLESSi on.

schi zophrenia, "auttsm obsessive conpufsive syndromg, 1n

behavi our (fQQ'bhE§b'BQn8EnGDEQ%E cli; hg Eﬁgogeghban ge@r %898 ance) and

soci al behavi our, nenory, régulation of 20 food and ik I nta

dependence og, dE@JQ%dsW@@nbﬂg andpusexpabrmbbyati @gg7They can be
advant ageously used in disorders of the urogenltal sphere in particular

in the obstebpicoandrgypareehodi eahsikekdsn sRupgihycuhakitas wherine
rel axant or tocolytic agent or for 25 controlling contractions of the

ut erus bebor eippeégnaneyt bdsaaradvedodtnheed) okgrtocant nakllbggepaenat al
| abour or for controlling preparatory |abour for the purpose of a 40
caesar ean dekheepyytboinsokeepgopsobheasmefibsteri bickparation of
human uterine oxytocin receptors. The ICsy values
(concentration which inhibits 50% of the binding of the
radioiodinated oxytocin analogue to its receptors) are
10 low and vary from 107*° to 107®* M in the latter test.
The affinity of the compounds according to
the invention for human vasopressin Vi, receptors
(method described by M. Thibonnier et al. in J. Biol.
Chem., 1994, 269, 3304-3310), Vb, receptors (method
15 described by T. Sugimoto et al. in J. Biol. Chem.,
1994, 269, 27088-27092) and V. receptors (method
described by M. Birnbaumer et al. in Nature (Lond.),
19%2, 357, 333-335) has also been studied. The
compounds studied have little or no affinity for the
20 Via, Vip and V; receptors. By way of indication, the
compound of Example 1 exhibits an ICsy 0of less than
50 nM, the ICsq values with respect to the Vi,, Vi, and
V; receptors being greater than 1 uM.
The agonist or antagonist nature of the
25 compounds is determined in vitro in a test for the

measurement of intracellular calcium with respect to

cells expressing human oxytocin receptors according to



or fertility, controlling births (in particular veterinary use),
controlling oestrus, the halting of breast feeding, weaning, or enbryo
transfer and 5 inplantation; treating endonetriosis, dysnenorrhoea and
urinary stress or urgency incontinence, benign prostate hypertrophy and
erectile dysfunctions, hypertension, hyponatraem a, cardiac insufficiency,
at heroscl erosis or angi ogenesis, and regul ating the storage of fat by 10
t he adi pocyte. Furthernore, given the role of oxytocin in controlling

| ut ei ni zi ng Qe ”%'%%e(rél‘] + ¥ @NSued RGN 1996.5 151, 1%% 171&)1% t he

conmpounds of the ° i nvention car be used 1o i nduce contra eptlod

Furthernore, e GomMmeunderaseendi Nng-to tike s | pventixn (can be used for
their antitunour effects in~ oxytocin-secreting tumours, in particular

breast and prostate camesr $hellkenpeRirels the cATRAURS t@a%cqrn@'e@&ﬂo% 20
invention for the prevention and/or the treatnent 'of the abovenenti oned

condi tions ampdhiee ke aprepandlsiten tok irediccamentsaddiengeshdo, treat these
conditions forns an integral part of the invention. Another subject matter

of the présebetw2en MuéniMoRnids Ot. BusMphaynwegubifc akag@npresithieons
conprising a conpound according to the invention or a
dextrorotatory enantiomer of Example 1 is an antagonist
with an ICsq of 3.2 * 1.9 nM.
The compounds according to the invention,

powerful and selective ligands of oxytocin receptors,

10 are particularly advantageous in the prevention and/or
treatment of oxytocin-dependent disorders. The
compounds according to the present invention can either
mimic or inhibit the effects of oxytocin.

They will be particularly advantageous in

15 cicatrization, in anaygesia and anxiolysis (prevention
of pain and anxiety), depression, schizophrenia,
autism, obsessive compulsive syndrome, in maternal
behaviour (facilitation of mother-child recognition and
acceptance) and social behaviour, memory, regulation of

20 food and drink intake, dependence on drugs, weaning and
sexual motivation. They can be advantageously used in
disorders of the urogenital sphere, in particular in
the obstetric and gynaecological fields, in particular
as uterine relaxant or tocolytic agent or for

25 controlling contractions of the uterus before pregnancy

has arrived at term, for controlling prenatal labour or

for controlling preparatory labour for the purpose of a



pharmaceutically acceptable salt, solvate or hydrate of 41 the latter and
sui t-abl e exci pients. The said excipients are chosen according to the
pharmaceutical formand the nethod of adm nistration desired: oral,
subl i ngual , subcutaneous, intranuscul ar, intravenous, topical, 5
Fntratracheal, intranasal, transdermal, ,rectal or intraocular. The
pharmaceutical conpositions are prepared according to techniques known to
a person skilled in the art. In order to obtain the desired prophylactic

10 or therap%%%i%r%% eGk ; %h U%B %%%%i%%np%%%ﬁri%ed%r%QEr91§.to 1 000
f 500 11y, 0 ar

ng, preferably from1l to active~” ingrédients in EonbiTNati on with

a pharmaceut igalre rv8hiighe. HRItSUAihgdRIe t&aN 0§ %QEEQE%H%&Ed 1to5 times
daily, so as to adm nister a daily dosage of 0.5 15 to 5 000 ng, preferably

from1l to 2 5Q@eMinalRe ue@POLRHS raaaandi RG st ulshe thvenhirancaF al so be
used for the preparation of conpositions for veterinary use’intended to

regul ate bir biteasth&ceanpoynasaadeer,diolg chd riylde tirdnekeiroangan 20 al so be
used for the preparation of cosnetic conpositions. These formul ations can

be provi déd imptlhetaftdom;oft reatieamehadionieapiieali sys dyaméneirlrhoke ankended to
control [|ipolysis. ' '
urinary stress or urgency incontinence, benign prostate
hypertrophy and erectile dysfunctions, hypertension,
hyponatraemia, cardiac insufficiency, atherosclerosis
or angiogenesis, and regulating the storage of fat by

10 the adipocyte.

Furthermore, given the role of oxytocin in
controlling luteinizing hormone (J.J. Evans,
J. Endocrin., 1996, 151, 169-174), the compounds of the
invention can be used to induce contraception.

15 Furthermore, the compounds according to the
invention can be used for their antitumour effects in
oxytocin-secreting tumours, in particular breast and
prostate cancers.

The use of the compounds according to

20 invention for the prevention and/or the treatment of
the abovementioned conditions and for the preparation
of medicaments intended to treat these conditions forms
an integral part of the invention.

Another subject-matter of the present

25 1invention is thus pharmaceutical compositions

comprising a compound according to the invention or a

pharmaceutically acceptable salt, solvate or hydrate of



The conpositions of the present invention can 25 conprise, in addition to
the -products of formula (1) above or their pharmaceutically salts,

sol vates and hydrates, [lacuna] and for exanple active principles 42 which
may be of use in the treatnent of the disorders or conditions indicated
above. Thus, another subject- matter of,fhe present invention is

phar maceuti cal conpositions conprising several active principles in 5
conbi nati on, one of which is a conmpound according to the invention. In

par Ll Ul RE PLESEN! JPAVENLLER, o7 BLALBT L0 -PNARRCaYL] oL, BORES! ] one

conprising a ouna accor nven Ion, an antag on

oxytocin reCQE%FEE tQc@o¥B§P§”E699HbSbhﬁ?ﬁ@%gﬂglclﬁ'%o%ﬁ LyRe+ AL

COI’TpOSI tion w partl cu use Int treatnment o dysrrenor rhoea or

endo”Etr'OS'ﬁeQEoBhéf QQREBQEtQBt@6%”@%%&%ehab9¥éla”guEQﬁn%gﬁﬁr0||'n9
preparatory | abour for the purpose of a caesarean delivery. 15 Anot her

subj ect - ”HttQﬁb@ﬁthh@ohﬁyemthBmU§cu@é@¢uﬁh$réegﬁbh§|nﬂo?ﬂc§m§390n|$t of
oxytocin receptors as defined above and an antagoni st of vasopressin Via

recept or ssf oinsratdkhaheals onhtsepasale usenetiedsal,Speeadlodt over tinme in
the treatnent of dysnenorrhoea 20 or endonetriosis or the control of
premat ure | abouraandlar. The pharmaceutical compositions are

prepared according to techniques known to a person

skilled in the art.

In order to obtain the desired prophylactic

10 or therapeutic effect, each unit dose can comprise from
0.5 to 1 000 mg, preferably from 1 to 500 mg, of active
ingredients in combination with a pharmaceutical
vehicle. This unit dose can be administered 1 to 5
times daily, so as to administer a daily dosage of 0.5

15 to 5 000 mg, preferably from 1 to 2 500 mg.

The compounds according to the invention can
also be used for the preparation of compositions for
veterinary use intended to regulate births.

The compounds according to the invention can

20 also be used for the preparation of cosmetic
compositions. These formulations can be provided in the
form of a cream for topical use and will be intended to
control lipolysis.

The compositions of the present invention can

25 comprise, in addition to the products of formula (I)

above or their pharmaceutically salts, solvates and

hydrates, [lacuna] and for example active principles



for controlling preparatory | abour for the purpose of a caesarean
delivery. The foll ow ng PREPARATI ONS and EXAMPLES illustrate the invention
W thout, however, limting it. 25 The nuclear magnetic resonance spectra
were recorded in deuterated chloroform unless otherwise nentioned, at 200
MHz-and the chenical shifts are 43 exprgssed in ppm The abbreV|at|ons used
below are as follows: s = singlet; m=mltiplet; d doublet, t =
triplet; q = quintet. Al the conpounds according to the invention 5 have

formmed the of &gl r%?;e%%ega@f Cugl eﬂ‘?“{ﬁé gralysls. Garehed oul by, combustion

at 1 000C in"th ence of gen using a Superm cro
Sartorius type o3 c&wl@poﬁée c@ié&té@aébfé@é ofn 4, 1498t hyPesufiiect per cent age

anal yses of t | enents car hydr ogen, 10 nltrogen and sul phur obt ai ned

are in agr eeﬂ@{l@ew b the pthsoretigabniesyl is sxpeeiesut PREPARATI ONS
PREPARATION 1 15 N-(4- Chlorophenyl) 2- oxopr opi onam de, conpound Xl . 26. 3

g of 4-chl orgphesyl amne tomdb0s thg ofevaighl atormes hpnenandl8S of
triethylam ne are added, at -60C, to 22 g of 2-oxopropionyl chloride
(prepareds combination, one of which is a compound according to
the invention. In particular, the present invention
relates to pharmaceutical compositions comprising a
compound according to the invention, an antagonist of
oxytocin receptors, with a Vi, antagonist compound. This
10 type of composition will be of particular use in the
treatment of dysmenorrhoea or endometriosis or the
control of premature labour and for controlling
preparatory labour for the purpose of a caesarean
delivery.
15 Another subject-matter of the invention is
products comprising an antagonist of oxytocin receptors
as defined above and an antégonist of vasopressin Vi,
receptors for simultaneous or separate use or use
spread out over time in the treatment of dysmenorrhoea
20 or endometriosis or the control of premature labour and
for controlling preparatory labour for the purpose of a
caesarean delivery.
The following PREPARATIONS and EXAMPLES
illustrate the invention without, however, limiting it.
25 The nuclear magnetic resonance spectra were
recorded in deuterated chloroform, unless otherwise

mentioned, at 200 MHz and the chemical shifts are



according to Synthesis, 1975, 163-164 from 20 2-oxopropionic acid and
1, 1-dichlorodinethyl ether) in 350 ml of dichloronethane. The reaction

‘mxture is stirred at -60C for 2 hours and then 200 mM of a 0.15N aqgueous

hydrochl oric acid solution and 500 m of dichloronmethane are added at
+30C. The organic phase 25 is extractedyswashed with a 0.25N aqueous
hydrochloric acid solution and dried over sodium sul phate. The solvents
are evaporated under reduced pressure and the 44 residue obtained is

crystal l'i zed Jfgqm dicchl;or h 4%éﬁﬂ%ﬂ%Vfé%#%ﬁ%}EEEP%@%QQOEﬁ%!%s

2- (2-Chl or o-4-f1 uorophenyl)-N- or ophen ydroxypr opi onam de,

conpound | X. %k~1Q. .g of- i+u nd ,2.157% f. chl -4
flggro-l-iodgggﬁééﬁg éfe g?%%?%& g?are#%ﬁglf%'gﬁ ﬁg ofﬁﬁgﬁg?ﬂyl et her. The
m xture thus tobt airmeddts addedaintd@ -60C to 0.99 g of conpound XI.I in 9
m of tetrahydrofuran. The reaction m xture is stirred at 20C for 2 hours
and then a saturated aguéouseNddabouelsutsican rids nadaded .t hextimaehitadni S

carried out with ethyl acetate, the organic phase is dried over Na2SO4 and
the 15 sd véatvs doemedapdreaodd eatdert reduced prlesswmteal Ehalysesi due
obtained is purified by chromatography on a

carried out by combustion at 1 000°C in the presence of

oxygen using a balance of Supermicro S4 Sartorius type

and an elemental analyser of EA 1108 type. The

percentage analyses of the elements carbon, hydrogen,

10 nitrogen and sulphur obtained are in agreement with the

theoretical results expected.

PREPARATIONS

PREPARATION 1

15 N-(4-Chlorophenyl)-2-oxopropionamide, compound XI.l.

26.3 g of 4-chlorophenylamine in 150 ml of

dichloromethane and 35 ml of triethylamine are added,
at -60°C, to 22 g of 2-oxopropionyl chloride (prepared
according to Synthesis, 1975, 163-164 from

20 2-oxopropionic acid and 1,l-~dichlorodimethyl ether) in
350 ml of dichloromethane. The reaction mixture is
stirred at -60°C for 2 hours and then 200 ml of a 0.15N
aqueous hydrochloric acid solution and 500 ml of
dichloromethane are added at -30°C. The organic phase

25 1s extracted, washed with a 0.25N aqueous hydrochloric
acid solution and dried over sodium sulphate. The

solvents are evaporated under reduced pressure and the



columm of silica gel, elution being carried out with a 1/1 (v/v)
cyckohexane/ di chl oromet hane m xture and then a 99/1 (v/v)
-di chl or onet hane/ met hanol m xture. The 20 solid thus isolated is
crystallized fromdiisopropyl ether; MP. 167C. The foll ow ng conpounds
are-prepared in the sane way: N—(4-Ch|{%ophenyl)-2-(2,5-dinethoxyphenyl)-z
-25 hydr oxypr opi onam de, conpound | X. 2; P. 145C.
N- (4- Chl or ophenyl ) - 2- (2- chl or o- 4- net hyl phenyl ) - 2- hydr oxypr opi onam de,
conmpound | X. ﬁ yb é g g : d chl th
N- (4-Chl orop eny or6§5?ﬁ¥§ﬁ§ éﬁyl{lrgr-n ﬁ§8ro§§8$8plgﬂanlde
conpound | X. p
N- (4- Chl orop enyl) 2 2 ¢hl or o- 5- fl uorophenyl)-2- hydroxypr opi onani de,
conmpound I X.5; Mp. 171C. 5 PREPARATION 3
(2- Chl or ophenyl ) - N- (4-chl or ophenyl ) hydr oxyacet am de, conpound VII1.1. A
m xture of 6OrgpPARAfZoNhpor ophenyl ) hydroxy- 10 acetic acid and 41 g of
4- chl orophenylam ne in 300 m of 1,2-dichlorobenzene is heated to 200C.
The setup5 c@njier€biomobdafilandofhanikl ppNafdtobhlandphéngl) h2-water forned
is renoved during the reaction. Approximtely

hydroxypropionamide, compound IX.1.

0.18 g of magnesium and 2.57 g of 2-chloro-4-
fluoro-l-iodobenzene are stirred at reflux in 30 ml of
diethyl ether. The mixture thus obtained is added at

10 -60°C to 0.99 g of compound XI.1 in 9 ml of
tetrahydrofuran. The reaction mixture is stirred at
20°C for 2 hours and then a saturated aqueous NHyCl
solution is added. Extraction is carried out with ethyl
acetate, the organic phase is dried over Na,S0; and the

15 solvents are evaporated under reduced pressure. The
residue obtained is purified by chromatography on a
column of silica gel, elution being carried out with a
1/1 (v/v) cyclohexane/dichloromethane mixture and then
a 99/1 (v/v) dichloromethane/methancl mixture. The

20 solid thus isolated is crystallized from diisopropyl
ether; M.p. 167°C.

The following compounds are prepared in the
same way:

N- (4-Chlorophenyl)-2-(2,5-dimethoxyphenyl) -2-

25 hydroxypropionamide, compound IX.2; M.p. 145°C.

N- (4-Chlorophenyl)-2- (2-chloro-4-methylphenyl) -2-

hydroxypropionamide, compound IX.3; M.p. 116°C.



150 m of solvent are distilled off and the expected 15 conpound is
crystallized at 20C. The solid obtained is rinsed with diisopropyl ether;
Mp. = 120C. In the sane way, (2-chlorophenyl)-N-(4- nmethoxyphenyl)
hydr oxyacet am de, conpound VII.2, is prepared from 4-nmet hoxyphenyl am ne;
Mp. = 130C. 20 In the sanme way, (2-ch|8ro-4-fluorophenyl)-N—

(4- chl or ophenyl ) hydr oxyacet am de, conpo Ad VII.3, is prepared from
(2-chl oro-4-fl uorophenyl ) hydroxyacetic acid (synthesized according to J.

Med. Chem, 1987, 7,5 S ppm.2- chl qr o- 4-f l.ugr obenzal dehyde and 25
br onof or ) ; ll\l)?p(.‘l %%@%E?A%%%° U Gty ISRV

5- Chl or o- 3- ( s ;Rﬁkl?i i i %q!wnrﬂ und V. 1. (V.1): Ro= -(/
\) ;)(r:g_ Cl (%@}Iﬂ A oyAuI%dlng'ﬁngo’f r}:2 %f 95Y% _sqﬁ'lpp'hylréllflca'ci d and 100 ni
of 20% ol eumﬂs%@rm%ﬁi;ﬁnﬂqcz-w-Schfdaé&ﬂs-%dé: Hddypd Wih 74 g of

compound V11.1 for 2 hodrs at 40C. The reaction mxture’ s subsequently
cool ed and t hy/u b EIBian il C Adhpl .10 W0, precjpid ate obtained is

filtered off and then washed with 1000 m of water. The solid is

di ssol ved 3 n dichl oromethane and the solution thus obtained is
PREPARATION 3
(2-Chlorophenyl) -N- (4-chlorophenyl) hydroxyacetamide,
compound VII.1.

A mixture of 60 g of (2-chlorophenyl)hydroxy-

10 acetic acid and 41 g of 4-chlorophenylamine in 300 ml
of 1,2-dichlorobenzene is heated to 200°C. The setup
comprises a Dean and Stark apparatus and thus the water
formed is removed during the reaction. Approximately
150 ml of solvent are distilled off and the expected

15 compound is crystallized at 20°C. The solid obtained is
rinsed with diisopropyl ether; M.p. = 120°C.

In the same way, (2-chlorophenyl)-N-(4-
methoxyphenyl) hydroxyacetamide, compound VII.2, is
prepared from 4-methoxyphenylamine; M.p. = 130°C.

20 In the same way, (2-chloro-4-fluorophenyl)-N-
(4-chlorophenyl) hydroxyacetamide, compound VII.3, is
prepared from (2-chloro-4-fluorophenyl)hydroxyacetic
acid (synthesized according to J. Med. Chem., 1987, 30
(8), 1447, from 2-chloro-4-fluorobenzaldehyde and

25 bromoform); M.p. = 136°C.



washed successively with a saturated aqueous sodi um hydrogencarbonate
solution and wth water and then 15 dried over Na2SO4. The solvents are
-evapor at ed under reduced pressure and then the solid obtained is washed
with diethyl ether; Mp. = 201C. Conpound V.2 below is prepared in the sane
way: 20 5-Chloro-3-(2-chloro-4-fluorophenyl)indolin-2-one, conpound V.2.
“Cl (V.2): Ro= F X=5-C1 ; Y=H Mp. = 22IC 47 PREPARATI ON 5

5- Met hoxy- 3- (2- chl orophenyl )i ndol i n-2-one, conpound V.3. 20.1 g of

2-(2-chlor o%ﬁéﬁ-pt hoxy- 5 phenyl)-2-hydroxyacet am de, conpound
toa m

VII.2, are & m Xture of pol yphosphoric acid, obtained from 65 m
of 85% phosphgky 14 and _oD oxi & o dla &7 t£Mperat ure
of 50C and F%gdrilﬂ%%%& 3rje ctf%ﬁgﬂlg%?u? 'S &]n%%t%a‘? ned at t%os tenperature for
10 6 hours. After cooling, treatnment is carried out with an aqueous sodi um
hydrogencarbonate sol utign until a pH of 5 is obtained. Extraction is
carried out wth ethyl

(V1) Ry = : X=5Cl; Y=H

5 A solution of 263 ml of 95% sulphuric acid
and 100 ml of 20% oleum is prepared at 10°C. This
solution is stirred with 74 g of compound VII.1 for
2 hours at 40°C. The reaction mixture is subsequently
cooled and then poured onto ice-cold water. The

10 precipitate obtained is filtered off and then washed
with 1 000 ml of water. The solid is dissolved in
dichloromethane and the solution thus obtained is
washed successively with a saturated aqueous sodium
hydrogencarbonate solution and with water and then

15 dried over Na,S0O;. The solvents are evaporated under
reduced pressure and then the solid obtained is washed
with diethyl ether; M.p. = 201°C.

Compound V.2 below is prepared in the same
way:

20 5-Chloro-3-(2-chloro-4-fluorophenyl)indolin-2-one,

compound V.2.

Cl

(V.2): Ry = F ; X=5Cl; Y=H

M.p. = 221°C



. acetate. The organic phase is washed wth water and then dried over
anhydr ous sodi um sul phate. The solvent 15 is partially evaporated under
reduced pressure and the expected product is filtered off; Mp. =
PREPARATI ON 6 5- Chl or o- 3- (2-chl orophenyl ) - 3- et hyl i ndol i n- 2- one,

conpound 1|

1. (11.1) : Ro=-{(\); Rjs= -CH3 ; X =50 ; Y=H

of potassiumtert-butoxide are added at -40Cto a solution of 15 g

conmpound V.

1in 240 mM of tetrahydrofuran. The reaction mxture is

stirred at OGREPARATHOM/Ises and then a solution of 3.7 nl of nethy
in 80 m of tetrahydrofuran is 48 added at -60C. Once the tenperatu

the reaction SMM:QJ?S(Z—%HMog:%Héhﬁ ,inwim-ﬂo&,swﬁg% aq

anmoni um chl ori de solution are

ed an extraction i's ca out

179C.

20

18.2 ¢
of

25

| iodide
re of
ueous
wth

et hyl acetater.3The 5 organic phase is washed with water and then dried over
anhydr ous sodi um sul phate. The sol vents are evaporated under reduced

pressure. The solid obtai.ned ics w(iJJ&ﬂorQbk@h?AmAﬂg(M&R@th@kfg co

silica gel,

elution being carried out with a 1/9 (v/v) ethyl

| utm of

acet at e/ cyic| gihexarie —#i-ttydgirex yEve tealiidd , oktaiprecthd 91ty stzald iazeid o r om

n- pent ane;

10

15

20

25

M p. = 185C.
to a mixture of polyphosphoric acid, obtained from

65 ml of 85% phosphoric acid and 130 g of phosphorus
pentoxide, at a temperature of 50°C and then the
reaction mixture is maintained at this temperature for
© hours. After cooling, treatment is carried out with
an aqueous sodium hydrogencarbonate solution until a pH
of 5 is obtained. Extraction is carried out with ethyl
acetate. The organic phase is washed with water and
then dried over anhydrous sodium sulphate. The solvent
is partially evaporated under reduced pressure and the

expected product is filtered off; M.p. = 179°C.

PREPARATION 6
5-Chloro-3-(2-chlorophenyl) -3-methylindolin-2-one,
compound II.1.

Ci

(IL1): R, = ; Ry = -CH, ; X=5-Cl ; Y=H

18.2 g of potassium tert-butoxide are added
at -40°C to a solution of 15 g of compound V.1 in
240 ml of tetrahydrofuran. The reaction mixture is
stirred at 0°C for 5 minutes and then a solution of

3.7 ml of methyl iodide in 80 ml of tetrahydrofuran is



Compounds 11.2 to 11.6 below are prepared in the sanme way. C 49 TABLE 1
ConpoundRpRIM p.;C /-CH -C.-:-CH 11. 2219 C -CH2-CH=CH2 11.31218 C
-/[-CH2CH3 11.4\ 1198 C /-CH2CH2CH3 11.51 218 d F-CH3 11.6189 C

5- Met hoxy- 3- (2-chl orophenyl )-3-nmet hyl i ndolin- 5 2-one, conpound 11.7, is
prepared according to the sane procedur498 from

-5- met hoxy- 3- (2- chl or ophenyl )i ndol i n- 2-

added at -60°C. Once the temperature of the reaction
mixture has returned to 0°C, 100 ml of a saturated
aqueous ammonium chloride solution are added and
extraction is carried out with ethyl acetate. The

5 organic phase is washed with water and then dried over
anhydrous sodium sulphate. The solvents are evaporated
under reduced pressure. The solid obtained is purified
by chromotagraphy on a column of silica gel, elution
being carried out with a 1/9 (v/v) ethyl

10 acetate/cyclohexane mixture. The solid obtained is
crystallized from n-pentane; M.p. = 185°C.

Compounds II.2 to II.6 below are prepared in

the same way.

Cl
R, (I1)

Iz



one; MP. = 176C. PREPARATION 7 10
5- Chl oro- 3- (2-chl or o-4-f 1 uor ophenyl ) - 3-net hyl i ndol i n-2- one, conpound 11.6
50 (11.6) : Ro=-{I '"\}-F; R =-CH3 ; X =5-Cl ; Y = H Conmpound 11. 6,
descri bed above, can also be prepared as follows: 0.3 g of conpound I X 1
and -a sol ution, prepared 5 beforehand, Q; 5.3 g of phosphorus pentoxide in
3 mM of an 85% aqueous phosphoric aci d %ol ution are heated to 150C for 5
hours. The reaction m xture i s poured onto ice, a saturated aqueous
pot assi um carbonate solution is add g extraction is carried out with
ethyl 10 acetate. The organic phase . B&=0ft ai ned is dried over anhydr ous
sodi um sul phate. The sol vents are evaporated junder reduced|pressure. The
solid obtaingd Csmtppysd alll i zed fro,@a n-pentane; Mp.p= 189C. | Miesconpound
5 Chl or o- 3 ( ,J J.J UI IIl';L IﬂUA_leIICrIyI ) 3 n?t h_yl ;LIIUUT 1 H 1L)C..Gn|n, ..C1wpn”nd 11 8,
|S prgﬁar

(11.8): Ro= {-</ ; R = -CH3 ; X=5 : Y=H OCH3 ed i n the sane
way. Mp. =[163C1.20 219
cl
—CH,—CH=—CH,
1.3 218
cl
—CH,CH,
1.4 198
cl
—CH,CH,CH,
1.5 218
o
F —CH,
1.6 189
c

5-Methoxy-3- (2-chlorophenyl)-3-methylindolin-
5 2-one, compound II.7, is prepared according to the same
procedure from 5-methoxy-3-(2-chlorophenyl)indolin-2-

one; M.p. = 176°C.

PREPARATION 7
10 5-Chloro-3-(2-chloro-4-fluorophenyl)-3-methylindolin-2-

one, compound II.6



PREPARATI ON 8 5-Chl oro-3-[2-chl oro-5-(4- nethyl-l-plpera2|nyI)phenyI]

3-net hyl i ndol - 2-one, conpound I1.9. 51 d (I11.9): Ro= NNNCH3 ; R =

X =5-Cl ; Y=HThe mxture conposed of 0.5 g of conmpound 11.6, 2. 5 M of
di met hyl sul phoxide, 3.6 nml of N nethyl piperazine, 1 g of sodium carbonate
and-0.1 g of 5 cuprous iodide is heate% at 120C for 24 hours. After
Teturning to roomtenperature, the salt¥ are filtered off t hrough tal c and
the precipitate is rinseg with dinethyl sul phoxide and then with 60 m of
ethyl acetate. The filtrate is washed with 40 mMl of water and 10 the
organi ¢ phase is dried oveh—anhydrous sodium sul phate. The solvents are

evaporated u duced rés:ure and he residu urifJied by
chromatograpﬁg8 onvd co u(ﬁ of Fca’ u1|d§'ﬁicﬁ gled out wth

di chl oronet hane. The expecked-pr oduct is |solated 15 after taklng up the
solid residue in diisopropyl ether and then filtering; Mp. = 155C.
PREPARATI ON 9 5- Chl or GeBp¢2rchl dr 6, 4d¢$coriophenydye 3- hymir akyd ndel i n- 20

2-one, conpound I1.10.
prepared as follows:

0.3 g of compound IX.1l and a solution, prepared

5 Dbeforehand, of 5.3 g of phosphorus pentoxide in 3 ml of
an 85% aqueous phosphoric acid solution are heated to
150°C for 5 hours. The reaction mixture is poured onto
ice, a saturated aqueous potassium carbonate solution
is added and extraction is carried out with ethyl

10 acetate. The organic phase thus obtained is dried over
anhydrous sodium sulphate. The solvents are evaporated
under reduced pressure. The solid obtained is
crystallized from n-pentane; M.p. = 189°C.

The compound 5-chloro-3-(2,5-

15 dimethoxyphenyl)-3-methylindolin-2-one, compound II.8;

H.CO

3

(1L.8): Ry = . R, = -CH, : X=5-Cl | Y=H

OCH,
is prepared in the same way.
M.p. = 163°C.
20
PREPARATION 8
5-Chloro-3-[2~-chloro-5-(4-methyl-l-piperazinyl)phenyl]-

3-methylindol-2-one, compound II.9.



Cl (11. 10) : Ro=F; RL=-0H; X=5-C ; Y=HO0.44 g of a 60%

di spersion of sodiumhydride in oil is added at -40C to a cool ed suspensi on
of 2 g 52 of 5-chloroindolin-2,3-dione in 60 mM of tetrahydrofuran and the
reaction mxture is stirred at OC for 15 mnutes. 0.45 g of magnesi um and

4.23 g of 2-chloro-4-fluoro-I-iodobenzene in 18 ml of diethyl 5 ether are

stirred at reflux for 3 hours. The solution thus obtained is slowy added

at -60C to the reaction_mxture. The reaction mxture is stirred for 30

m nutes at 20C and a satwrated aqueous ammoni um chl ori de solution is

added. Extraction is carr;-- out h- et hyl 10 acetate, the organic phase
is dried overganhydrous [ | phate anpd t solyvents, ¢ eyapor at ed
under reducéd Ere§sure. S| agﬁed’ﬁg 5Uf¥€ie .g§8|,wf;ﬂ

chromat ography on a colu 0 8 , elution being carried out with
di chl or onet hane and thﬁg with a 95/5 15 évlv% Si hl or gnet hane/ net hanol
mxture. The solid obtafnB4*FuTer GSTRPFFZe8%t Pom H- BENEARBOUREP. = 239C.

ommoena ) £ 5, 5398 ALC6 b2rn2e AL TPLOOBKBRSAY, ) 335 gr ggvjyndol i n-2- one,

methylpiperazine, 1 g of sodium carbonate and 0.1 g of

5 cuprous iodide is heated at 120°C for 24 hours. After
returning to room temperature, the salts are filtered
off through talc and the precipitate is rinsed with
dimethyl sulphoxide and then with 60 ml of ethyl
acetate. The filtrate is washed with 40 ml of water and

10 the organic phase is dried over anhydrous sodium
sulphate. The solvents are evaporated under reduced
pressure and the residue is purified by chromatography
on a column of silica gel, elution being carried out
with dichloromethane. The expected product is isolated

15 after taking up the solid residue in diisopropyl ether

and then filtering; M.p. = 155°C.

PREPARATION 9
5-Chloro-3-(2~-chloro-4-fluorophenyl) -3-hydroxyindolin~

20 2-one, compound II.1lO0.
Cl

(I.10): R, = F ; R, =-0OH ; X=5-CI ; Y=H

0.44 g of a 60% dispersion of sodium hydride

in oil is added at -40°C to a cooled suspension of 2 g



(I1.11): Ra=; R =-0H; X=5-C ; Y =HOCH3 is prepared from

1- brono- 2, 5- di net hoxybenzene. M P. = 221C. 53 PREPARATI ON 10

-3, 5-Di chl oro- 3- (2, 5-di et hoxyphenyl )i ndol i n-2-one, conpound VI.1. (VI.1):
Ro= X=5-CI ; Y=HOCH3 0.8 ml of thionyl chloride is added, at a
tenperature of less than 20C, to 3 g ofsconpound 11.11 in the presence of
1.2 m of pyridine in 50 m of dichloronethane and then the reaction

m xture is 10 stirred for one hour. The reaction m xture is washed wth

wat er and drlgd ove o?QSXQEQEﬁ §oglggb§gl Qagﬁ mngg solvents are
e

evapor at ed under re uce ressure”an then t residue is chromatographed

ana g?l)ﬁen?hg%gr§k/}/g98fgfgn hyt LAD DELBOIGA! ki feuOUl 1M1 ERidDed at
e followm ng conpounds are prepared in the
sane way:  3q5cDighl 950m3n(2eh! Or 2BhgNYE) hBgALLALR- OAG, 40BPgURE VI . 2.
2-chloro-4-fluoro-l-iodobenzene in 18 ml of diethyl
5 ether are stirred at reflux for 3 hours. The solution
thus obtained is slowly added at -60°C to the reaction
mixture. The reaction mixture is stirred for 30 minutes
at 20°C and a saturated agueous ammonium chloride
solution is added. Extraction is carried out with ethyl
10 acetate, the organic phase is dried over anhydrous
sodium sulphate and the solvents are evaporated under
reduced pressure. The residue obtained is purified by
chromatography on a column of silica gel, elution being
carried out with dichloromethane and then with a 95/5
15 (v/v) dichloromethane/methanol mixture. The solid
obtained is crystallized from n-pentane; M.p. = 239°C7
In the same way, 5-chloro-3-(2,5-
dimethoxyphenyl) -3-hydroxyindolin-2-one, compound
I1.11;

20
H,CO

(IL11): Ry= R, = -OH ; X=5Cl ; Y=H
OCH,

is prepared from l-bromo-2,5-dimethoxybenzene.

M.p. = 221°C.



20 (V1.2): RO= -(/ \) ; X=5-C ; Y=HMP. = 190C

3, 5-Di chl oro- 3-(2-chl oro-4-fl uorophenyl )i ndolin-2-one, 55
5-Ch|oro-3-(2-ch|oro-4-f|uorophenyl)-S-nethoxyindolin- 2-one, conpound
11.13. (11.13) . Ro =5 Mp. = 82C. PREPARATION 12 ; R -OCH3 ; X = 5-C
7 Y = H 5-Chl oro- I-(2 4- dlnethoxybenzyl%gndolln 2, 3 di one, conpound IV. 1.
10 (IV. 1.) : RR = H R3 =4-0CH3; R4 5-C; Y=H a) 0.25 m
of phosphorus tribromde is added at -50C to a suspension of 1.45 g of

2, 4- di et hoxyplaeaRarrda Rdnol in 25 M of diethyl ether. The solution thus
obtained is allowed to return to a 15 tenperature of 0C. b) 2 g of

pot assi um t er3, Wl%l‘dﬁ'oa-rﬁ @ddedigle Hehyd )SHAANH- P opfe ,1- 3 g Of

5-chl oroi ndolin-2,3- dione in 50 m of te rahydrofuran The réaction
m xture is swdmpaina:vr:ﬁcn 5 mnutes and then 20 the solution prepared in
a) is added at -60C. The reaction mxture is stirred at roomtenperature

H,CO
(VI1): Ry = X=5-Cl; Y=H

OCH,

0.8 ml of thionyl chloride is added, at a
temperature of less than 20°C, to 3 g of compound II.11
in the presence of 1.2 ml of pyridine in 50 ml of
dichloromethane and then the reaction mixture is
10 stirred for one hour. The reaction mixture is washed
with water and dried over anhydrous sodium sulphate.
The solvents are evaporated under reduced pressure and
then the residue is chromatographed on a column of
silica gel, elution being carried out with
15 dichloromethane. M.p. = 157°C.
The following compounds are prepared in the
same way:

3,5-Dichloro-3-(2-chlorophenyl)indolin-2-one, compound

VI.2.
20
Cl
(V12): Ry = ; X=5-Cl ; Y=H
M.p. = 190°C

3,5-Dichloro~-3-(2-chloro-4-fluorophenyl) indolin-2-one,



for 16 hours and then the solvents are evaporated under reduced pressure.
The residue obtained is purified by chromatography on a colum of silica
+25 gel, elution being carried out with a cycl ohexane/ di chl or onet hane
m xture varying from56 8/ 2 to 2/8 (v/v). The solid obtained is
<<rystallized fromtoluene; MP. = 175C54The fol |l om ng conpounds are
"prepared in the sane way: 5

5- Chl oro- 1 - (4-chl or o- 2- net hoxybenzyl )i ndol i n-2, 3-di one, Conpound 1V. 2.
MP. = 136C - D ro-1-(2, 4-di met hoxybenzyl )i ndol i n-2, 3-di one,
Conpound 1 V. %‘?’“‘%%%&P':anc

5-Fl uoro-1-(2, 4-di net hoxybenzyl )i ndolin-2, 3-di one, Conpound IV.4. MP.
163C 1-(2,4-D wethoxybqﬂzyl)indolin-2,3-dione, Compound 15 IV.5. MP
142C. EXAMPLE 1 5-Chl oroaz3-(2-chl orophenyl)-1-(2, 4-di net hoxybenzyl) - 3-
met hyl i ndol i n- 2- one.

(VI.3): Ry= F: X=5Cl;Y=H

NI
o

M.p. = 87°C.

5
PREPARATION 11
5-Chloro-3- (2, 5-dimethoxyphenyl) -3-methoxyindolin-2-
one, compound II.1ll.
H,CO
(II.11): Ry = ; R, = -OCH; X=5Cl; Y=H
10 OCH,
» [&:] .
0.4 g of compound VI.1 in the presence of
25 ml of methanol in 50 ml of tetrahydrofuran is
maintained at reflux for 3 hours. The solvents are
evaporated under reduced pressure. M.p. = 180°C.
15 The following compounds are prepared in the
same way:
5-Chloro-3-(2-chlorophenyl) -3-methoxyindolin-2-one,
compound II.1l2.
Ci
(II.12): Ry = , Ry=-0OCH, ; X=5-Cl ; Y=H
20

M.p. = 179°C.



(1) Ro=---(~~; R =-CH3; RZ=H,; R3 =4-0CH3; R4 = 2-0OCH3; X =
5-Cl; Y =Ha) 0.48 ml of phosphorus tribromde is added at -50C 25 to a
‘suspension of 2.6 g of 2,4 57 di met hoxyphenyl methanol in 45 m of diethyl
ether. The solution thus obtained is allowed to return to a tenperature
of 0C. b) 1.2 g of potassiumtert-butoxige are added at 5 -40C to 3 g of
conpound 11.1 in solution in 90 mM of tetrahydrofuran and then the
reaction mxture is stirred until the tenperature has returned to O0C. The
reacti on m xku S~Skbseq _Goeg! = _an i _prepared
ina) is addgdbﬁig§?h§ igagpggkxn?x?&?grfbﬁnggfég gfkg§§§?%?b%qﬁours, 50
m of water atgpaddedmpRdngxiraghion is carried out with ethyl acetate.
The organic phases are dried over sodium sul phate and the solvents are
evapor at ed under reduced pressure. 15 The solid obtained is crystallized
from diisopropyl ether;cMp. = 179C. This conpound, in the racemc form
is then separated by chroyatography on a Chiral pak(r) AD colum from

Dai cel , elution being carrkeo\gut with a 98/ 2 20 (v/v)
2-met hyl pent querxt hRpal " F i Ry=-OCH; ; X=5-Cl; Y=H

PREPARATION 12

5-Chloro-1-(2,4-dimethoxybenzyl) indolin-2,3-dione,

compound IV.1.

10 (IV.1.): Ry = H; Ry = 4-0CH3; Ry = 2-0CH3; X = 5-Cl; Y = H

a) 0.25 ml of phosphorus tribromide is added at -50°C
to a suspension of 1.45 g of 2,4-dimethoxyphenyl-
methanol in 25 ml of diethyl ether. The solution
thus obtained is allowed to return to a

15 temperature of 0°C.

b) 2 g of potassium tert-butoxide are added at -60°C
to a suspension of 1.3 g of 5-chloroindolin-2,3-
dione in 50 ml of tetrahydrofuran. The reaction
mixture is stirred at 0°C for 5 minutes and then

20 the solution prepared in a) is added at -60°C. The
reaction mixture is stirred at room temperature
for 16 hours and then the solvents are evaporated
under reduced pressure. The residue obtained is
purified by chromatography on a column of silica

25 gel, elution being carried out with a

cyclohexane/dichloromethane mixture varying from



The dextrorotatory enantioner: Mp. = 92C, 23.5 [a] D=+ 39 (c = 1,
CH3OH) , and its antipode are thus isolated. 25 EXAMPLE 2
5- Met hoxy- 3- (2- chl orophenyl ) - 1- (2, 4- di net hoxybenzyl ) - 3-
met hyli ndolin-2-one. 58 C (1) .Ra= R =-CH3 R2=H, R3 = 4-0CH3; R4 = 2- OCH3;
X 5-0CH3; Y = H The conpound of Exanple is prepared according to the
sane procedure from 5-nethoxy-3-(2 5 ?orophenyl)indolin-2-one, conpound
11.7; Mp. = 133C. EXAMPLE 3
5- Chl or o- 3- (2- chl qr Nyl 1 di

( g/(zpta% Bk T/ Lrkedispat by %%9?1%@3 3 Ra

2- met hoxybenzyl ] - 3-met'h [ ndol'i n- 2- ane.

5-Cl; Y =H a) PE%@%E%HHQQe@ff&%m(%olu%h@Etﬂykﬁthoﬁﬁb‘%
nethoxy]phenylnethano 15 Preparation of

[4- (1, 1-di net hyl et hoxy)rné- flas&tlm&)‘%b@%@@h@ad@,c%%dp&@ptaqeéi i@y gneChem ,
1986, 51, 111-113. 0.25 m of trifluoronethanesul phonic acid is added

same way:

= 2-0CH3; X =

5 5-Chloro-1-(4-chloro-2-methoxybenzyl)indolin-~-2,3-dione,
Compound IV.2.
M.p. = 136°C
5,7-Dichloro-1-(2,4-dimethoxybenzyl) indolin-2,3-dione,
Compound IV.3.

10 M.p. = 171°C
5-Fluoro-1-(2,4-dimethoxybenzyl)indolin-2, 3-dione,
Compound 1IV.4.

M.p. = 163°C

1-(2,4-Dimethoxybenzyl) indolin-2,3-dione, Compound

15 1IV.5.
M.p. = 142°C.
EXAMPLE 1

5-Chloro-3- (2-chlorophenyl) -1-(2,4-dimethoxybenzyl) -3-

20 methylindolin-2-one.

Ci

Py
o
i
A
"
O
I
@
P3|
M
]
I

(I):

Ry = 4-0CH3; Rgy = 2-0CH3; X = 5-Cl; Y = H
a) 0.48 ml of phosphorus tribromide is added at -50°C

25 to a suspension of 2.6 g of 2,4-



at_-70C to 6.2 g of methyl 4-hydroxy-2 20 met hoxybenzoate (according to J.
Med- Chem, 1985, 28, 717-727, from commercial nethyl 2,4-

-di hydr oxybenzoate) in 60 m of dichloronethane and then 25 m of
2-met hyl propene, condensed 59 beforehand at -20C and degassed by natural
rewarm ng, are added by neans of a dip pipe. After stirring for 24 hours
at a tenperature of between -30 and -70C, 0.5 m of triethylamne is added
to 5 the reaction mxture. The solvents are evaporated under reduced

pressure and the B?ﬁ%@ﬂ%§§§§%ﬁ§§Re%Ranﬂ §thyls ﬁeg%tgéggﬂywa%Qﬁgrwﬂth a

h
di l ute sodi um bicarbona Ion. Thé Separatéd organi c“phase i's dried

over anhydrous sogiumssulphate aad Lea10esoktenns e exapgtaLed ynder

reduced pressure. The expected product is isolate purification being
carried out by chpomahpgrarhyecopraocel um of silica gel, elution being
carried out wth cyclohexane. 15 "HNWR 7.75 (d, 1H), 6.62-653 (m 2H)

3.85 (s, 3Hp) 3.842(g, 03Hpoths4Ques teH)-buhosane aget addedCaem Soc.
Perkin Trans., 1991, 3291-3294. 15.90 nml of a 2M solution of LiBH4 in

5 -40°C to 3 g of compound II.1 in solution in 90 ml
of tetrahydrofuran and then the reaction mixture
is stirred until the temperature has returned to
0°C. The reaction mixture is subsequently cooled
to -60°C and the solution prepared in a) is added.

10 The reaction mixture is stirred at 20°C for
2 hours, 50 ml of water are added and extraction
is carried out with ethyl acetate. The organic
phases are dried over sodium sulphate and the
solvents are evaporated under reduced pressure.
15 The solid obtained is crystallized from
diisopropyl ether; M.p. = 179°C.
This compound, in the racemic form, is then
separated by chromatography on a Chiralpak® AD column
from Daicel, elution being carried out with a 98/2

20 (v/v) 2-methylpentane/ethanol mixture.

The dextrorotatory enantiomer: M.p. = 92°C;
23.5
[Q]D =+ 39 (C=1'CH3OH) , and its antipode are thus
isolated.

25 EXAMPLE 2
5-Methoxy-3-(2-chlorophenyl) -1-(2,4-dimethoxybenzyl) -3-

methylindolin-2-one.



20 tetrahydrofuran are added to 2.5 g of the precedi ng conpound obtai ned
dn.a) in 25 mM of toluene. The reaction mxture is heated at 100C for 45
-mnutes. At approximately 20C, the reaction mxture is poured onto a

water/ice 25 m xture and the aqueous phase is extracted with ethyl
-acetate. After separating by settling,.the aqueous phase is extracted with
-ethyl acetate. The 60 organi c phases are conbi ned and dried over anhydrous

sodi um sul phate and thep,the solvents are evaporated under reduced

pressure. 1H NVR 7.10 ¢d, 1H), 6.59-6.50 (m 2H), 4.61 (d, 5 2H), 3.81 (s,

3H), 2.20 (t, 1H), 1.34 (. ) The conpound of Exanple 3 is prepared
0]

according to the sane prA foréﬁﬁanphg %4 Mp. = 131C. EXAVPLE 4
10 5- Chl or 0-(B-:(Bqe Ehl or 6ph M I- hy1e€hoxy) 2-
met hoxybenzyl | - 3- met hyl i ndets ‘-2 one a (1) : RO=; R =-CH3; R =H
R3 =4-0CH (CH3) 2; R4 = 2-0OCH3; X =5-C; Y =HI15 a) Preparation of
[ 4- (1- et hyl et hoRyg) =24~ @@Hﬂoﬁ%}=pﬁe@@HﬁethaHOBTOCHWBﬁhFaﬂion of met hyl
[ 4- (1- met hyl et hoxy) - 2-

The compound of Example 2 is prepared

according to the same procedure from 5-methoxy-3-(2-
5 chlorophenyl)indolin-2-one, compound II.7;

M.p. = 133°C.

EXAMPLE 3
5-Chloro-3- (2-chlorophenyl) -1-[4-(1l,1-dimethylethoxy) -

10 2-methoxybenzyl]-3-methylindolin-2-one.
Cl

(I): Ry= i R, = -CHy : Ry=H;

R; = 4-0OC(CH3)3; Ry = 2-OCHz; X = 5-Cl; Y = H
a) Preparation of [4-(1l,1l-dimethylethoxy)-2-
methoxy]phenylmethanol
15 o Preparation of methyl [4-(1,1-dimethylethoxy)-2-
methoxylbenzoate according to J. Org. Chem., 1986,
51, 111-113.
0.25 ml of trifluoromethanesulphonic acid is added
at -70°C to 6.2 g of methyl 4-hydroxy-2-
20 methoxybenzoate (according to J. Med. Chem., 1985,
28, 717-727, from commercial methyl 2,4-
dihydroxybenzoate) in 60 ml of dichloromethane and

then 25 ml of 2-methylpropene, condensed



nmet hoxy] benzoate according to Synthesis, 1988, 712. 20 2.86 g of caesium
.carbonate and then 1.28 nml of 2- iodopropane are added at 0OCto 0.8 g of

- methyl 4- hydroxy-2-met hoxybenzoate in 20 m of dinethylforman de. The
reaction mxture is stirred at 20C for 2 hours, 50 m of water are then
-added 25 and extraction is carried oqggmﬁth ethyl acetate. The organic

- phase is washed with water and then 61 dried over anhydrous sodi um
?glp2ﬁ$e.6TQ$ Zolvents are evaporated under reduced pressure. 1H NVR 7.81

, , 6.47-6.42 (m ,2H), 4.69-.4,.51 . , 3.83 (s, 3H),

1.33 éd’ 6{0 tﬁ bﬁﬁggfiﬁé%hﬁFeL%8x$)9392égé§§§8§eﬁgl %%P%g%ol i s prepared
according to the method descri o] [ e 3f BF pkheart
transformation oFeW8FH§P9'[§?€1§§?§?n§§h?F§FE§§§?%29§§t%8§yrbenz§§te into

[4-(1, 1-di met hyl ethoxy) - 2¢pet BaxyLphenykmat hapgk: B) o Fheceq@apaund of
Exanple 4 is pre%a%gg égcgggigg t%B ?he pro?gdg%éaéggcszedefo?ﬁExanple 1;

g"r 3'ce§ur1§8§'e£f?§§l§’e?8‘?‘ E;? aoﬁgl, g@ll.fawrln%r @ rprepakedlasaaediBg addedt he
5 the reaction mixture. The solvents are evaporated
under reduced pressure and the residue is taken up
in ethyl acetate and washed with a dilute sodium
bicarbonate solution. The separated organic phase
is dried over anhydrous sodium sulphate and the
10 solvents are evaporated under reduced pressure.
The expected product is isolated, purification
being carried out by chromatography on a column of
silica gel, elution being carried out with
cyclohexane.
15 H NMR: 7.75 (d, 1H), 6.62-653 (m, 2H), 3.85 (s,
3H), 3.84 (s, 3H), 1.40 (s, 9H)
° According to J. Chem. 5oc. Perkin Trans., 1991,
3291-3294.
15.90 ml of a 2M solution of LiBHz in
20 tetrahydrofuran are added to 2.5 g of the
preceding compound obtained in a) in 25 ml of
toluene. The reaction mixture is heated at 100°C
for 45 minutes. At approximately 20°C, the
reaction mixture is poured onto a water/ice
25 mixture and the aqueous phase is extracted with
ethyl acetate. After separating by settling, the

agueous phase 1is extracted with ethyl acetate. The



EXAMPLE 5 5-Chl oro-3-(2-chl orophenyl)-1-(2-net hoxy- 4-

ni trobenzyl)-3-nethylindolin-2-one. R3 =4 -NQ2 ; R4 = 2-OCH3 ; X = 5-C

Y =H20 Mp. = 179C. 62 EXAMPLE 6

5-Chl oro-1-(2, 4-di met hoxybenzyl )-3-(2, 5-

dlnethoxyphenyl) 3- nethyllndolln 2-one. 6@ = 4-0OCH3;, R4 = 2-0OCH3; X
5-d; Y=H MP. = 140C (0.3 H20) 63" TABLE 2 CI CH2 (1) H3CO OCH3

EXANPLERlNlp., C, salt, hydrate 7-CH 2- G CH135 8- CH2- CH=CH2117 9- CH2CH3102

10- CH2CH2CH3119 organic phases are combined and dried over

anhydrous sodium sulphate and then the solvents
are evaporated under reduced pressure.

'H NMR: 7.10 (d, 1H), 6.59-6.50 (m, 2H), 4.61 (d,

5 2H), 3.81 (s, 3H), 2.20 (t, 1H), 1.34 (s, 9H).
b) The compound of Example 3 is prepared according to
the same procedure as for Example 1; M.p. = 131°C.
EXAMPLE 4

10 5-Chloro-3-(2-chlorophenyl)-1-[4-(1-methylethoxy)-2-

methoxybenzyl]-3-methylindolin-2-one.
Ci

R3 = 4-OCH(CH3)2; Ry = 2-0OCH;; X = 5-Cl; Y = H

15 a) Preparation of [4-(l-methylethoxy)-2-
methoxylphenylmethanol.

] Preparation of methyl [4-(l-methylethoxy)-2-
methoxy]benzoate according to Synthesis, 1988,
712.

20 2.86 g of caesium carbonate and then 1.28 ml of 2-
iodopropane are added at 0°C to 0.8 g of methyl 4-
hydroxy-2-methoxybenzoate in 20 ml of
dimethylformamide. The reaction mixture is stirred
at 20°C for 2 hours, 50 ml of water are then added

25 and extraction is carried out with ethyl acetate.

The organic phase is washed with water and then



64 TABLE 3 CI (I) OCH3 EXAMPLEROR4AM P.; cc 11Cl 2- OCH3155 12CI 3- OCH3150 b
13H3CO2- OCH3121 OCH3 14C1 2-OCH3wax / \ F 65 TABLE 4 CI H3CO OCH3 5
EXAMPLEROM P. ; oc 15C 112

D 61
dried over anhydrous sodium sulphate. The solvents
are evaporated under reduced pressure.
'H NMR: 7.81 (d, 1H), 6.47-6.42 (m, 2H), 4.69-4.51
(m, 1H), 3.85 (s, 3H), 3.83 (s, 3H), 1.33 (d, 6H).
5 e [4-(1-Methylethoxy)-2-methoxyphenyl]methanol is
prepared according to the method described above
in Example 3 for the transformation of methyl
[4-(1,1-dimethylethoxy)-2-methoxy]benzoate into
[4-(1,1-dimethylethoxy)-2-methoxylphenylmethanol.
10 Db) The compound of Example 4 is prepared according to
the procedure described for Example 1;
M.p. = 158°C.
Examples 5 to 17 below are prepared according

to the procedure described for Example 1.

15
EXAMPLE 5
5-Chloro-3-(2-chlorophenyl) -1- (2-methoxy-4-

nitrobenzyl)-3-methylindolin-2-one.
Cc
M: Ry= » Ry =-CHy : Ro=H |

R, = 4-NO, ; R,= 2-OCH, ; X=5-Cl ; Y=H

20 M.p. = 179°C.



CH3 16Cl 168 CH3 CI 17-0 113 F EXAWPLE 18

5- Chl oro-3-(2-chl oro-4-fl uorophenyl)-1-(2, 4-

~di met hoxybenzyl ) - 3- hydr oxyi ndol i n-2-one. 66 Cl R3 = 4-0OCH3; R4 = 2-COCH3; X
=-5-Cl; Y = H This conpound can be prepared from conpound 11.10 according
to the sane procedure as for Exanple 16 5 or else according to the nethod
"bel ow. 0.87 m of 2-ch|oro-4-f|uoro-l-igdobenzene and 0.09 g of nmagnesium
in 15 m of diethyl ether are stirred at reflux for 1 hour. 0.75 g of
conmpound IV&%QQQ?ﬁzggrtial solution in 15 m of tetrahydrofuran, is 10
added at -40C. e -reaction mxture is stirred for 2 hours at 20C and then

a saturated ?W-Wj#—%i&&t%ﬁ%éﬂﬂu?—n(i,%—added' Extraction is

carried out
dimethoxyphenyl) -3-methylindolin-2-one.

H,CO
(I): R, = . R, = -CH, ; Ry=H ;

. OCH,
Ry = 4-0CHj3; Ry = 2-0CH3; X = 5-Cl; Y = H

M.p. = 140°C (0.3 H,0)



with ethyl acetate, the organic phase is dried over anhydrous sodi um

sul phate and then the solvents are 15 evaporated under reduced pressure.

‘The residue obtained is purified by chronmatography on a columm of silica
gel, elution being carried out with a 1/1 (v/v)

tycl-ohexane/ di chl oronet hane mi xture. Theysolid obtained is crystallized

Trom cycl ohexane; Mp. = 177C. 20 This conpound, in the racemc form is

separated by chromatography on a Chiral pak(r) AD colum from Dai cel

el ution being carried out with a 9/ 1 q@ 2- met hyl pent ane/ et hanol

m xture. The dextrorotatory enantioner: f 20.5 25 D=+ 63 (c =1, CH3IOH
, and its antipode are thus 67 isolated. AVPLE 19

5- Chl or 0- 3- (2- chl or o- 5- net hoxymet hoxymnet % * )-1 5

(2 4- dinethoxybenzyl) 3- hydr oxyi ndol i n-2
R2=H, R3 = 4-OCH3; R4 = 2-OCH3; X = §T

2 chl or o- I-|odo 5 hydroxynet?ylbenzen

R‘l
T O
CH, (1
H,CO
OCH,
EXAMPLE R, M.p.; °C;
salt, hydrate




10. 1991, 56, 5964-5965, fromthe corresponding commercial benzoic acid.

5. 02 g of sodium borohydride are added portionwi se and then 14.6 g of
fodine, in solution in 50 mM of tetrahydrofuran, are added very slowy to
25 g of 15 4-chl oro-3-iodobenzoic acid in solution in 200 m  of
t'etrahydrofuran at OC. The reaction m xt re is stirred for 2 hours at room
fenperature and then at 35C for 30 mnu Hydrolysis is carried out at
10C with a 0.5N hydrochloric acid solutlon and 20 extraction is carried out
with ethyl acetate. The organic pha g separated by settling and then
treated with an aqueous sodi um bi sul phite solution and then with water.

The organic phase is dried over anhydrous sodi um sul phate and the sol vents
68 are evaporated under reduced pressure.nThe expected compound is
obtained by distillation;, Bgp. =
2-chl oro-1-iodo-5 5 net hoxynet hy O3y
Synthesis, 1985, 74. 1.5 m of | que esulphonlc acid nonohydrate and
1.4 g of lithiumbrom de are add 43
100 m of |

CH, 0
R4
OCH,
EXAMPLE Ro Rq M.p.; °C
11 Cl 2-0CH; 155
12 Cl 3-OCH; 150
13 H,CO 2-0CHj 121
OCH,
14 C! 2-0CH; wax
: F




10 di net hoxynet hane. The reaction mxture is stirred at 35C for 4 hours
and then for 2 hours at reflux. Hydrolysis is carried out at room
-tenperature with a dilute aqueous sodi um bicarbonate sol ution and
extraction is carried out 15 with diethyl ether. The organic phase is
washed w th water and dried over anhydrous sodium sulphate and the

-sol vents are evaporated under reduced pressure. The expected product is
obtained by distillation; B.p. = 108C under 1.9 Pa. 20 c) The conpound of
Exanpl e 19 is prepared according to,{.ggfg pf ocedure described for Exanple
18; Mp. = 142C. 69 EXAMPLE 20 Met hy

4-chl oro-3-[5-chloro-1-(2, 4-di net hoxybenzyl ) - 3-

hydr oxy- 2- oxoi ndol i n- 3-yl ] benzoate (1): 592 R, =-CH ; R2=H COOCH3 5 R3 =
4-0OCH3; R4 = 2-OCHS3; X=5-g£l; Y 1 of a 1.6M solution of
n-butyllithium in hexane, dilv McH)f tetrahydrofuran and cool ed
to -90C, are slowy added to 10 et hyl  4-chl oro- 3-i odobenzoat e
(prepared by esterification of

T O
CH, )
H,CO
OCH,
EXAMPLE Ro M.p.; °C
cl 112

15
CH,
Ci
16 3
Ci 113

17 Q
F

5-Chloro-3- (2-chloro-4-fluorophenyl) -1-(2,4-

168

EXAMPLE 18

dimethoxybenzyl) -3-hydroxyindolin-2-one.



10 the corresponding commercial acid; Mp. = 56C) in 200 m of
.tetrahydrofuran cooled to -100C. The reaction mxture is stirred at -95C
- for 20 m nutes and then the solution, cooled to -70C, of 10 g of compound

V.1 in 600 m of tetrahydrofuran is added. After 15 returning to room
vterrperature hydrolysis is carried out-,with 200 nl of a saturated amoni um

-chloride solution, the solvents are partially evaporated under reduced

pressure, extraction is carried out with ethyl acetate, the organic phase

is dried over anhydroudll20 sodi um sul phate and then the solvents are
evaporated under reduced\pressure. The residue obtained is washed wth
diethyl ether, filtered g \d then dried at 50C under reduced pressure;

Mp. = 236C.(1)70 RgAMPLE i noR2=ci®drophehid ) - 5-chl oro-1-(2, 4-

dlnethoxybenzyl) 3- hydro in-2- one (1): RO=E5R _ -OH; R2 = HNH2

R3 = 4-0CH3; R4 = 2- OCH3; = 5-C; Y =Ha) Preparation of

4-ch|oro-3-bronnp§,§-g£8&ﬁ ng&hyj Cﬂy epe)displyl gniljne

This compound can be prepared from compound

II.10 according to the same procedure as for Example 1
5 or else according to the method below:

0.87 ml of 2-chloro-4-fluoro-l-iodobenzene
and 0.09 g of magnesium in 15 ml of diethyl ether are
stirred at reflux for 1 hour. 0.75 g of compound IV.I,
in partial solution in 15 ml of tetrahydrofuran, is

10 added at -40°C. The reaction mixture is stirred for 2
hours at 20°C and then a saturated aqueous ammonium
chloride solution is added. Extraction is carried out
with ethyl acetate, the organic phase is dried over
anhydrous sodium sulphate and then the solvents are

15 evaporated under reduced pressure. The residue obtained
is purified by chromatography on a column of silica
gel, elution being carried out with a 1/1 (v/v)
cyclohexane/dichloromethane mixture. The solid obtained
is crystallized from cyclohexane; M.p. = 177°C.

20 This compound, in the racemic form, is
separated by chromatography on a Chiralpak® AD column
from Daicel, elution being carried out with a 9/1 (v/v)
2-methylpentane/ethanol mixture.

The dextrorotatory enantiomer:
20.5

25 [Q]D = +63° (¢c=1,CH,0OH), and its antipode are thus



A m xture conposed of 3.3 g of 3-bronp-4- chloroaniline, 3.72 g of

bi s(di met hyl am nodi met hyl 10 silyl)ethyl ene, obtained according to
-Tetrahedron Letters, 1984, 25 (12), 1253-1254, and 0.03 g of zinc iodide
is heated at 140C for 5 hours under an argon stream The expected product
is distilled; B.p. = 105C under 37 Pag515 b) The conpound of Exanple 21 is
"prepared according to the same procedure described for Exanple 20,
purification being carried out by chromatography on a colum of silica
gel, elutioq %ﬁ%Q% carried out with a 99/1 (v/v) dichloronethane/ net hanol
m xture; 20 ﬁlp. :dISSC. The conpounds of Exanples 22 to 31 bel ow are

prepared in the sanme way as for Exanple 18 C N1 CH2 (1) H3CO OCH3 72
EXAMPLEROM p; C, salt, hydrate

EXAMPLE 19
5-Chloro-3- (2-chloro-5-methoxymethoxymethylphenyl) -1-
5 (2,4-dimethoxybenzyl)-3-hydroxyindolin-2-one.
Cl

N: R,= ;, Ry = -OH , R,=H;

CH,OCH,OCH,
R; = 4-0CH3; Ry = 2-0CH3; X = 5-Cl; Y = H
a) Preparation of 2-chloro-l-iodo-5-
hydroxymethylbenzene according to J. Org. Chem.,
10 1991, 56, 5964-5965, from the corresponding
commercial benzoic acid.
5.02 g of sodium borohydride are added portionwise
and then 14.6 g of iodine, in solution in 50 ml of
tetrahydrofuran, are added very slowly to 25 g of
15 4-chloro~3-iodobenzoic acid in solution in 200 ml
of tetrahydrofuran at 0°C. The reaction mixture is
stirred for 2 hours at room temperature and then
at 35°C for 30 minutes. Hydrolysis is carried out
at 10°C with a 0.5N hydrochloric acid solution and
20 extraction is carried out with ethyl acetate. The
organic phase is separated by settling and then
treated with an aqueous sodium bisulphite solution
and then with water. The organic phase is dried

over anhydrous sodium sulphate and the solvents



22F |
c 27C
28C|

d
\ 186 C
b)
5
10
15
20 c¢)

\'156 23 C F185 24CH3 CI 190 0. 7 H'O 25CH3 ~ 1207 CI ~ 26 Cl 198

73 TABLE 5 (continuation) EXAMPLEROM p.; C, salt, hydrate

68

are evaporated under reduced pressure. The
expected compound is obtained by distillation;
B.p. = 109°C under 3 Pa.

Preparation of 2-chloro-l-iodo-5-
methoxymethyleneoxymethylbenzene according to
Synthesis, 1985, 74.

1.5 ml of para-toluenesulphonic acid monohydrate
and 1.4 g of lithium bromide are added to 24.45 g
of the preceding compound in 100 ml of
dimethoxymethane. The reaction mixture is stirred
at 35°C for 4 hours and then for 2 hours at
reflux. Hydrolysis is carried out at room
temperature with a dilute aqueous sodium
bicarbonate solution and extraction is carried out
with diethyl ether. The organic phase is washed
with water and dried over anhydrous sodium
sulphate and the solvents are evaporated under
reduced pressure. The expected product is obtained
by distillation; B.p. = 108°C under 1.9 Pa.

The compound of Example 19 is prepared according
to the procedure described for Example 18;

M.p. = 142°C.



| C \196 29CI 199 CI 30 Cl161 31 F13Cl48 EXAWMPLE 32 5
.5-Chl oro-1I-(2, 4-di met hoxybenzyl ) -3-[5-(1, 3-di oxol an- 2-
- yl)-2-met hoxyphenyl ] - 3- hydr oxyi ndol i n-2-one. a) Preparation of
2- ( 3- br ono- 4- met hoxyphenyl )-1, 3- 10 di oxol ane according to J. Med. Chem,
-1990, 33(3), 972. A mxture conposed of,5 g of 3-bronp-para 74
- ani sal dehyde, 5 m of ethylene glycol, %.088 g of para- toluenesul phonic
acid and 125 m of toluene is heated at reflux for 1 hour 30 minutes in a

react or equ% Lﬁ“ﬂbh a Dean and Stark apparatus. The reaction m xture 5
is poured at'roomteéenperature onto 50 m of water, extraction is carried

out wi th di ﬁfae{%&lewl%l%&%-tshq5—@1&%&1@*1@8,@@.::@&}@& zyd)RBdr ous

sodi um sul p The sol vents are evaporated under reduced pressure. The
hydroxy-2-oxoindolin-3-yl]benzoate
c

(I):Ro,_. ;R1=-OH :R2=H

COOCH,
5 Rz = 4-0CH3; Rgq = 2-0CH3; X = 5-Cl; Y = H
45.2 ml of a 1.6M solution of n-butyllithium

in hexane, diluted in 200 ml of tetrahydrofuran and
cooled to -90°C, are slowly added to 10.72 g of methyl
4-chloro-3-iodobenzoate (prepared by esterification of

10 the corresponding commercial acid; M.p. = 56°C) in
200 ml of tetrahydrofuran cooled to -100°C. The
reaction mixture is stirred at -95°C for 20 minutes and
then the solution, cooled to -70°C, of 10 g of compound
IV.1 in 600 ml of tetrahydrofuran is added. After

15 returning to room temperature, hydrolysis is carried
out with 200 ml of a saturated ammonium chloride
solution, the solvents are partially evaporated under
reduced pressure, extraction is carried out with ethyl
acetate, the organic phase is dried over anhydrous

20 sodium sulphate and then the solvents are evaporated
under reduced pressure. The residue obtained is washed
with diethyl ether, filtered off and then dried at 50°C

under reduced pressure; M.p. = 236°C.



oil obtained is purified by chromatography on a colum 10 of silica gel,
g carried out with an 8/2 (v/v) cycl ohexane/ethyl acetate

el ution bein
m xture. The
pressure; B.
from 15 the
Exanpl e 18;

5-Chl oro-1I - (
met hyl ] - 2- me
R3 = 4- OCH3

3-[5-Chl oro-
oxoi ndolin-3
conmpound of

Commun., 198
Exanple 32,

hydr ochl ori c
reaction mx

10

15

20

expected product is obtained after distillation under
p. = 128C under 5 Pa. b) The conpound of Exanple 32 is p

r educed
repar ed

precedi ng conpound accordipg to the procedure described for

M p. = 140C. EXAMPLE 33
2, 4- di met hoxybenzyl ) - 3-{5-[ (di et hyl am no) 20

?§§§¥§E§?¥£ié3-hydroxyindolin-2-one H3CO (1): RO= ;R =-OH ; RZ=H

: ; X =5-C ; Y =HOCHRNCH)2 a)
5 (3-AndbBRbhakybeapiyd) LRtk 2

-yl']-4-nmet hoxybe obtalnedlﬁéz’ééprotection of

BXAERh8x3BehRya§L 8l fydPopdhushancordhag to J. Chem Soc
7, 75 1351. sfhe m xtUre conposed of 0.55 g of the conpo

5 m of acetogye, 2.5 mM of water and 0.22 ml of 1N
acid is brou o5 30C for 2 hours with stirring. The
tyr-eri S R, =-OH ;R,=H;

NH,

Rz = 4-0CH3; Ry = 2~-0CH3; X = 5-Cl; Y = H
a) Preparation of 4-chloro-3-bromo-N,N-(tetramethyl-
ethylene)disilylaniline

A mixture composed of 3.3 g of 3-bromo-4-
chloroaniline, 3.72 g of bis(dimethylaminodimethyl-
silyl)ethylene, obtained according to Tetrahedron
Letters, 1984, 25 (12), 1253-1254, and 0.03 g of zinc
iodide is heated at 140°C for 5 hours under an argon

stream. The expected product is distilled; B.p. = 105°C
under 37 Pa. |
b) The compound of Example 21 is prepared
according to the same procedure described for Example
20, purification being carried out by chromatography on
a column of silica gel, elution being carried out with
a 99/1 (v/v) dichloromethane/methanol mixture;
M.p. = 133°C.

The compounds of Examples 22 to 31 below are

prepared in the same way as for Example 18:

t he
. Chem
und of



neutralized at roomtenperature with an agqueous sodi um bicarbonate
solution and extraction is carried out with ethyl acetate. The organic
.phase is dried over anhydrous sodi um sul phate, the solvents are evaporated
10 under reduced pressure and the desired conpound is obtained by
filtration of the evaporation residue.; ken wup in diethyl ether; Mp. =
-189C. b) Reductive am nation accordingto J. Og. Chem, 1996, 61(11),
3849-3862. 15 0.015 g of dinmethylamne, in solutionin 1 m of

1, 2-di chl or oet hane, and then 0.072 ium triacetoxyborohydride are
added to 0.113 g of the preceding conpound obtained in a) in suspension in
3 m of 1,2-dichloroethane. After stirring for 15 hours at 20 room
tenperature, hydrolysis is carried out wigh 10 m  of water and extraction
is carried out with ethyl aggtate, The origanic phase is dried over sodium
sul phate, the solvents are evaps LHAC opduced pressure and the

resi due obtained is purified by hr omatjogr aphy on a columm of silica
gel, elution being carried out W a. 955 évlv) di chl or onet hane/ net hanol
m xture. The expected product is obt er 76 crystallization from

i sopropyl ether; Mp. = 162C (0.4 H20) CH, (D

H,CO

OCH,



EXAMPLE 34 5 5-Chl oro-3-(3-chl oropyridin-4-yl
benzyl) - 3- hydroxyi ndolin-2-one. R=0 \ 1 -

= 2 -OCH3

tetrahydrof uran and cool ed

X=5-C ;

)-1-(2, 4-di met hoxy-
NH; RR =H,; K3=4- CH3 ; R4
Y=H A solution of 0.414 m of 3-chloropyridine in 10 5
m. of tetrahydrofuran is added dropwi se to a solution, diluted in 7 m of
to -75C 0£,2.88 nl of 1.5 MIithium
in cycl ohexane. After the addition, the reaction mxture

di i sopropyl
is stirred

m of tetrahydrofuran are

is allowed
30 nl of an
wi th ethyl

The sol vent
obtained is
being carri

am de

at -75C for 20 minutes and then 15 1.2 g of compound IV.1 in 15

to clowl e ri

J o
aquBBAPLEMDON| um chl ori de Rsol ution. Extrlact-®i i S/ca
icetate 20 and| the organic phase is dried |overggpdi um
$ are evaporat gd under reduced pressure and the resid
éggrified by chromatography on a colum qaf sh¥Yd%ateel
d out yvath 2o

A~ A~ a A ALl LI A F
22
156
Cl >
23
ol v - 185
CH,
24
190
Ci
0.7 H,0
CH,
25
207
Cl
26
ol ol 198
Cl
27
186
Cl

added. The tenperature of the reaction mxture

ut with
ri ed out
ul phat e.
e

el ution



75125 (v/v) cycl ohexane/ethyl acetate m xture. The 25 solid obtained is
subsequently crystallized fromethyl 77 acetate; Mp. = 215C. The conpounds
of Exanples 35 and 36 below are prepared in the same way: 5 TABLE 6 CI N
CH2 (1) H3CO OCH3 EXAMPLERoM p.; C; salt, hydrate 35N 1 210 C 36N | 215 Cl
10 PREPARATI ON 13 5-Ch|oro-3-(2-ch|orop@enyl)-l-(2,4-

TABLE 5 (continuation)

EXAMPLE Ro M.p.; °C; salt,

hydrate

C
28
cl 196
29
C

c
30
Cc
31
H,C 148

EXAMPLE 32

199

161

5 5-Chloro-1-(2,4-dimethoxybenzyl)-3-[5-(1,3-dioxolan-2-

yl) -2-methoxyphenyl] -3-hydroxyindolin-2-one.

H,CO
(1): Ry = iR, =-OH ; R,=H;
° R,=4-OCH, ; R,=2-OCH, ; X=5Cl ;Y=H
N
a) Preparation of 2-(3-bromo-4-methoxyphenyl)-1, 3-

10 dioxolane according to J. Med. Chem., 1990, 33(3), 972.

A mixture composed of 5 g of 3-bromo-para-



di et hoxybenzyl )i ndol i n-2-one, conpound I11.1. 78 {Ill1.1) : Rae =R = HR2
=HR3 =4-0CH3 R4 = 2-CCH3 X =5-C ; Y =Ha)

3,5-Di chl oro-3-(2-chl orophenyl )-1-(2, 4- di met hoxybenzyl )i ndol i n-2-one,
compound I'.1. 0.98 m of thionyl chloride is added at -20C 5 to a _

sol ution of 2 g of the conpound of Exanphe 30 and 1.4 nl of pyridine in 24
m of dichl oronmethane. The reaction mxture is stirred for 1 hour 30 mn
at room tenperature and is cooled to OC and then 50 m of water and 50 mi

of 3 o o e hans g et 10 Ssbacatl on s ST G by selul g, the

organic phase is was an “aqueaus (
anhydr ous SO@bQ%b%%%@h@%%ni%n%gg%ea%%!%%%Lg&é%f?é RoLated under [feduced

pressure. The residue "obtained is drie uced pressure for 2 hours

15 and compourd rkrikxd $orsal abed 30 HhRukMiof La Lesin, wigh s used
directly in the follow ng stage. b) Cbnﬁbundllll.fe6.53rnggg?%§e . 5M

sol ution of hiithi amDedini 36Rr SREATLERard teXc! ahexaaactied kyted with 15
20 of tetrahydrofuran, are added at -68C to the solution of conpound I'.1

obt ai ned &bove pru2édriatofrobet rahpdrafruran onthe sneagt b@nwaicstyre is stirred
for extraction is carried out with diethyl ether and the

organic phase is dried over anhydrous sodium sulphate.

The solvents are evaporated under reduced pressure. The

0il obtained is purified by chromatography on a column

10 of silica gel, elution being carried out with an 8/2

(v/v) cyclohexane/ethyl acetate mixture. The expected

product is obtained after distillation under reduced

pressure; B.p. = 128°C under 5 Pa.

b) The compound of Example 32 is prepared from

15 the preceding compound according to the procedure

described for Example 18; M.p. = 140°C.

EXAMPLE 33
5—Chloro-l-(2,4-dimethoxybenzyl)-3-{5—[(dimethylamino)-

20 methyl]-2-methoxyphenyl}-3-hydroxyindolin-2-one

3

(I): Ry = Ry =-OH ; R,=H

R,=4-OCH, ; R,=2-OCH, ; X=5-Cl ;Y=H
CH,N(CH,),

a) 3-[5-Chloro-1~(2, 4-dimethoxybenzyl) -3-hydroxy-2-
oxoindolin-3-yl]-4-methoxybenzaldehyde, obtained by
deprotection of the compound of Example 32 in acidic

25 medium according to J. Chem. Soc. Chem. Commun., 1987,



45 mnutes at -68C and then 5 ml of nethanol are slowy added. At

appr-oxi mately 0C, water is added and 25 extraction is carried out with
ethyl acetate. The 79 organic phase is washed with an agueous sodi um
chloride solution and dried over sodium sul phate and the solvent is
evapor ated under reduced pressure. The b si due obtained is purified by
chromat ogr aphy on a colum of 5 silica gel, elution being carried out with
an 85/15 (v/v) cycl ohexane/ ethyl acetate m xture. The expected product is
I sol at ed aftggSErystallization from isopropyl ether; Mp. = 151C

(0.2H20). Conmpounds  111.2 to 111.8 below are prepared 10 in the sane way:

Cl OCH3 80 Co dR N O I 11, 42 Cl. . 175 111.3C \0, 7
H--0 I11.4F poun Ow%ﬁe mgxtg§% %%%ﬁ%se%.%fzﬁ.%gog %f the

compound of Example 32, 5 ml of acetone, 2.5 ml of
water and 0.22 ml of 1N hydrochloric acid is brought to
5 30°C for 2 hours with stirring. The reaction mixture is
neutralized at room temperature with an aqueous sodium
bicarbonate solution and extraction is carried out with
ethyl acetate. The organic phase is dried over
anhydrous sodium sulphate, the solvents are evaporated

10 under reduced pressure and the desired compound is
obtained by filtration of the evaporation residue taken
up in diethyl ether; M.p. = 189°C.

b) Reductive amination according to J. Org. Chem.,
1996, 61(11), 3849-3862.

15 0.015 g of dimethylamine, in solution in 1 ml
of 1,2-dichloroethane, and then 0.072 g of sodium
triacetoxyborohydride are added to 0.113 g of the
preceding compound obtained in a) in suspension in 3 ml
of 1,2-dichloroethane. After stirring for 15 hours at

20 room temperature, hydrolysis is carried out with 10 ml
of water and extraction is carried out with ethyl
acetate. The organic phase is dried over sodium
sulphate, the solvents are evaporated under reduced
pressure and the residue obtained is purified by

25 chromatography on a column of silica gel, elution being
carried out with a 95/5 (v/v) dichloromethane/methanol

mixture. The expected product is obtained after



156 I Cl CH2OCH20OCH3 111.5C113 6 111.6CO0CH3 165 C / 111.7NH2 128 C
TABLE 7 (continuation 1) ConmpoundRoM p.; C, (solvate) 111.8H C 151 3

‘EXAMPLE 37 5 5-Chl oro-3-(2-chl oro-4-fluorophenyl)-1-(2, 4-
di met hoxybenzyl ) - 3- et hyl i ndol i n- 2- one.

10

15

20

25

76
crystallization from isopropyl ether; M.p. = 162°C
(0.4 H0)
EXAMPLE 34

5-Chloro-3- (3-chloropyridin-4-yl)-1-(2,4-dimethoxy-

benzyl) -3-hydroxyindolin-2-one.

Ci

\
R, = '/ N iR, =-OH | R,=H; R;=4-OCH, ; R,=2-OCH,

— ; X=5-Cl ; Y=H

A solution of 0.414 ml of 3-chloropyridine in
5 ml of tetrahydrofuran is added dropwise to a
solution, diluted in 7 ml of tetrahydrofuran and cooled
to -75°C, of 2.88 ml of 1.5 M lithium diisopropylamide
in cyclohexane. After the addition, the reaction
mixture is stirred at -75°C for 20 minutes and then
1.2 g of compound IV.1 in 15 ml of tetrahydrofuran are
added. The temperature of the reaction mixture 1is
allowed to slowly rise to 0°C and then hydrolysis 1is
carried out with 30 ml of an aqueous ammonium chloride
solution. Extraction is carried out with ethyl acetate
and the organic phase is dried over sodium sulphate.
The solvents are evaporated under reduced pressure and
the residue obtained is purified by chromatography on a
column of silica gel, elution being carried out with a
75/25 (v/v) cyclohexane/ethyl acetate mixture. The

solid obtained is subsequently crystallized from ethyl

81



R3.= 4-0CH3; R4 = 2-0OCH3; X =5-C; Y =HO0.34 g of potassiumtert-butoxide
i-s added at 10 -40C to a solution of 1.14 g of conmpound 111.4 in 20 m of
tetrahydrofuran. The reaction mxture is stirred at OC for 5 m nutes and
then 0.32 m of nmethyl iodide is added at -40C. The reaction mxture is
Stirred for 2 hours at room tenperature, then 10 mM of 15 a saturated
aqueous ammoni um chl ori de solution are added and extraction is carried out
with ethyl acetate. The organic phase is dried over anhydrous sodi um
sul phate and he,sol ven e evaporat ed under reduced pressure. The
resi due obt a?(%{:@ﬁés' gbfl t al I%];EégéZO fromdiisopropyl ether; Mp. = 166C. 82
The conpounds of Exanptgs 38ntQudds DSE oW ah61Pr epaLed + 5 way,

%) FompSufids FLePLSREE 18 Rfel Fhed b

optionally purified by silica chromatography: 5
EXAMPLEROM Royefars@l in £88! ¥at&)way:

5 TABLE 6
Ry
Cl
OH
rr @]
CH, M
H,CO
OCH,
EXAMPLE R, M.p.; °C; salt,
hydrate
35 = |N
X 210
C
36 =~ |N
X 215

10
PREPARATION 13
5-Chloro-3-(2-chlorophenyl)-1-(2,4~-

dimethoxybenzyl)indolin-2-one, compound III.l.



38139 H3C00.2 H2O A/ 39161 Cl 0.4 H20 40H., OCHZOCH381 CI 41COOCH3 155 |
Cl 42\ COOC(CH3)3 140 | C 83 TABLE 8 (continuation 1) EXAMPLERpM p.; C
Salt, (solvate) 43- NH2 165 | C

2

. 78

Ci

(IIL1): Ry = » Ry=H ; R,=H | R;=4-0CH, ; R, =2-OCH, ;
X=5-Ct ; Y=H
a) 3,5-Dichloro-3~(2-chlorophenyl) -1~ (2, 4~
dimethoxybenzyl)indolin-2-one, compound I'.1l.
0.98 ml of thionyl chloride is added at -20°C

5 to a solution of 2 g of the compound of Example 30 and

1.4 ml of pyridine in 24 ml of dichloromethane. The

reaction mixture is stirredvfor 1 hour 30 min at room

temperature and is cooled to 0°C and then 50 ml of

water and 50 ml of dichloromethane are added.

10 Separation is carried out by settling, the organic
phase is washed with an aqueous NaHCO; solution and
dried over anhydrous sodium sulphate, and the solvent
is evaporated under reduced pressure. The residue
obtained is dried under reduced pressure for 2 hours

15 and compound I'.1 is isolated in the form of a resin
which is used directly in the following stage.

b) Compound IITI.]1
6.53 ml of a 1.5M solution of lithium
diisopropylamide in cyclohexane, rediluted with 15 ml

20 of tetrahydrofuran, are added at -68°C to the solution
of compound I'.1l obtained above in 24 ml of
tetrahydrofuran. The reaction mixture is stirred for
45 minutes at -68°C and then 5 ml of methanol are
slowly added. At approximately 0°C, water is added and

25 extraction is carried out with ethyl acetate. The



44145 H3C0. 2 H20 The racem ¢ conpound of Exanple 41 is 5 chromatographed on
a-chiral colum under the conditions of Exanple 1, elution being carried
out with a 90/10 2-nethyl pent ane/ 2- propanol m xture. The dextrorotatory
enantiomer: Mp. = 120C, [a] '- = + 112 (¢ =1, ethyl acetate), and its
ant i‘pode are obtained. 10 EXANPLE 45 Et hg ester of [5-chloro-3-

(72- chl or ophenyl ) -1- (2, 4- dinet hoxybe yl ) -2-oxoi ndol i n-3-yl ] carboxylic

acidCI(I)R, -COOCH2CH3 ; R = H; 15 R3 = 4-0OCH3; R4 = 2-0OCH3; X =
5-d; Y = % thpotasswmtert but oxi de is added  to 0.26 g of
conpound 1110f‘-71|a‘r51l MaSE tét l"”é‘mrdofw& anc@tﬂU@d"JtsosoﬁG@m T Ore&Et i on

m xture is stlrrecdfor 4 15 nutes at,.0C an '5 <ratn0086 of et hyl

chi or of or mat & %8 taGGe "™ &Xﬁ? Veg5 8Ot P eng % 5the3(§oﬂ1vﬁl5‘ttes at

20C, the reagti wlth 20rr1 af ammuoni.um chl ori de
sol ution andcitgx;(l'?g tlrlc%)ré% |u§1%%%r FESR S G RSO U&E Hyl{erl ScetAtE " The or gani ¢

phase is obtained is purified by chromatography on a column of
5 silica gel, elution being carried out with an 85/15
(v/v) cyclohexane/ethyl acetate mixture. The expected
product is isolated after crystallization from
isopropyl ether; M.p. = 151°C. (0.2H,0).
Compounds III.2 to III.8 below are prepared

10 in the same way:
Cl

1)
H,CO



dried over sodium sul phate and then the solvents are evaporated under
reduced pressure. The expected product is isolated after crystallization
fromisopropanol; Mp. = 112C (0.3H20) . 10 EXAMPLE 46 Phenyl ester of

[ 5-chl oro- 3- (2-chl orophenyl )-1-(2, 4-

QInEthoxybenzyI) 2- oxoi ndol i n- 3 yI]carq§§yI|c acid. ; RL =-C00O-~") ; R
= H; 15 R3 4 -OCH3 ; R4 = - ; 5-C ; Y = H The conpound of
Exanpl e 46 is obtained with phenyl chl orof ormate according to the sane
procedure as Exanple 45; Mp. = 126C. EXAMPLE 47 20

5- Chl or o- 3-( b2 e cliat-hoxybonzyl ) - 3
hydr oxymet hy] i nd6PFR®¥2%ne. |R, -CH2OHRe R2 = H ; R3 =44-®¥3°C/ R4 [2- OCH3
X =5-C = 85 0.13 g of pot assiumtert-butoxide ifs adgﬁdvage)-40v to 0.3
g of conpoun of tetrahydrofuran 0 3 g of paraformm| dehyde,
which is slpwy depolynerlzed by heati n ' sparged into the 5 repction
m xture at OC. The reactionm xture is

. 4 156

cl
175
1.3 ol 0,7 H,0
F
c” :

CH,OCH,0CH,
1.5 cr” ; 136

COOCH,
16 C,/Q/ 165
NH,
L7 C|/©/ 128




sti.rred for 1 hour at roomtenperature and then hydrolysed with a 5%
aqueous NHAC solution. Extraction is carried out with ethyl acetate and
the organi c phase is dried over sodium sul phate. The solvents are 10
evapor at ed under reduced pressure and the residue obtained is purified by
chromat ography on a colum of silica gg&, elution being carried out with a
90/ 10 (v/v) cycl ohexane/ethyl acetate mxture. The expected product is
isolated after crystallization froman 15 n-pentane/ethyl acetate m xture;
Mp. = 165C. EXAMPLE 48 1-(43ARNG- 2- hox nzyl,)- 5-chl or o- 3- ( 2-
chIorophenyI)-S-nethyIindoIi%— ggng.%ﬁggh}%ggggﬁg }5R2 =H,; R3=4-N12 ;
20 R4=2-0OCH3 ; X=5-CITY=H 2.83 g of tin powder and then 5.6 m of
concentr at ed hydr ochferte—eet+a—are—aadet—to—5—3+9—g—ef—ihe—corpeuney of
Example 5 in 64 m of etlf@BPundhe |reaction Rixture is |h&Ped a€; 50C for 3
hours. The 25 reactipn mxture is fifltered at room tenpgr atdhgateB6|t hrough
celite, the solvent |s partially evaporated under reduged pressurej} the
residue is taken up |n

1.8 HC 151

EXAMPLE 37
5 5-Chloro-3-(2-chloro-4-fluorophenyl)-1- (2,4~

dimethoxybenzyl) -3-methylindolin-2-one.
Cl

(1) Ry= F . Ry=-CH; ; R,=H ;

R3 = 4-0OCH3; Ry = 2-0CH3; X = 5-Cl; Y = H
0.34 g of potassium tert-butoxide is added at

10 -40°C to a solution of 1.14 g of compound III.4 in

20 ml of tetrahydrofuran. The reaction mixture is

stirred at 0°C for 5 minutes and then 0.32 ml of methyl

iodide is added at -40°C. The reaction mixture is

stirred for 2 hours at room temperature, then 10 ml of
15 a saturated aqueous ammonium chloride solution are

added and extraction is carried out with ethyl acetate.

The organic phase is dried over anhydrous sodium

sulphate and then the solvents are evaporated under

reduced pressure. The residue obtained is crystallized

20 from diisopropyl ether; M.p. = 166°C.



ethyl acetate and then the solution is treated with an aqueous sodi um

Ji carbonate solution. The organic phase 5 is dried over anhydrous sodi um
-sul phate and then the solvents are evaporated under reduced pressure. The
resi due obtained is taken up in diisopropyl ether, filtered off and dried
-under reduced pressure; Mp. = 232C 1§ EXAMPLE 49

5- Chl or 0- 3-(2-chl or ophenyl ) - 1- (2- et ho %/-4- pyrrolidin-

1-yl benzyl)-3-nmethylindolin-2-one. (1) : R =\) ; R =-CH3 ; RR =H7 R3
= 4-N R4 =2-OCH3 ; X =5-C ; Y =H15 0.4 of sodi um,bi carbo e powder
and 0.14 m of 1, 4-di BP6mSBIPSHE5r é)]fagdi@glpggso.% goof%t %%%Ogo%%tgund of
Exanple 48 in 50 m. of hexanethyl - bh ranide., ;The Leaeti Qapixture is
heat ed at 1fg€pag&d 10 ﬁgl rgsgn%gayga%ﬁg%n%m%slupg islﬁydrrg: ysed at 20 room
tenperature and tr MW th ethyl acetate. The organic phase is washed
several ti ngglrm%ﬁoﬁt%%%@and dried over anhydrous sodi um sul phate and then
the solvents are evaporated under reduced pressure. The residue obtained
is purified by chromatography on a

5 TABLE 8
Ry
Cl
f]l @]
CH, ity
Hsco\©
OCH,
Rg M.p.; °C;
EXAMPLE salt, (solvate)

38 139
H,CO 0.2 Hp0
Cl
39 161
Cl 0.4 HO
H,OCH,OCH,
40 81
Cl
COOCH,
41 155
Cl
COOC(CH,),
42 140
Cl




25, columm of silica gel, elution being carried out with a 87 95/5 (v/v)
cycl ohexane/ et hyl acetate m xture. The oil obtained is treated with
hydrochloric acid in diethyl ether; MP. = 198C (HCL. 0. 4H20 . The
conpounds of Exanples 50 to 52 below are 5 prepared in the sane way: ClI N
CH2- (1) OCH3 R3 TABLE 9 10 EXANPLESRBN%@.; C salt 50- N147 51- N197 (1 HCl)
52- N~%447 88 EXAMPLE 53 5-Chl oro-3-(2-¢hl orophenyl)-1-[ 4-di net hyl am no- 2-

TABLE 8 (continuation 1)

EXAMPLE Ro M.p.; °C;
salt, (solvate)
NH,
43 165
Cl
4 145
H,C 0.2 HoO

The racemic compound of Example 41 is
5 chromatographed on a chiral column under the conditions
of Example 1, elution being carried out with a 90/10
2-methylpentane/2-propanol mixture. The dextrorotatory

enantiomer: M.p. = 120°C, [a)®) = +112° (c = 1, ethyl

acetate), and its antipode are obtained.

10
EXAMPLE 45
Ethyl ester of [5-chloro-3-(2-chlorophenyl)-1-(2,4-
dimethoxybenzyl) -2-oxoindolin-3-yl]carboxylic acid.
Cl
0 Ry= . R, = -COOCH,CH, ; R, =H ;
15 R3 = 4—OCH3,‘ R4 = 2"0CH3,‘ X = 5-Cl; ¥ = H

0.082 g of potassium tert-butoxide is added
to 0.26 g of compound III.1 in 7 ml of tetrahydrofuran

cooled to -40°C. The reaction mixture is stirred for



met hoxybenzyl ] - 3-met hyl i ndolin-2-one. (I) : Q0 Ro=-~\) ; R _ -CH3; R2
=H; R3=4-NCH3)2 R4 =2-OCH3 ; X =5-C ; Y=H5 150 m of nethyl
iodide are added to 238 ng of the conpound of Exanple 48, in 4 m of

nmet hanol and 1 m of dinethylfornmanide, and 100 ng of potassium carbonate
and-then the reaction mxture is heated at 45C for 24 hours. 10 m of
water are added at room 10 tenperature é%d extraction is carried out with
ethyl acetate. The organic phase is washed twice with water and dried

hyd di | ted d d d
or essur . and! T HELTETBUEt D papf FBG by Pt Rt G5r SRRYLon a col am of -
silica 15 ool elytion, bei 1g a‘agaeg_hgw; wLh.g 90/ AN

cyclohexane/et ace e nlx ure ue obfained "is cry STl i zed

from n-pent apg, ﬁ@'&?ﬁ@@e@féta@é’ driede pogder;sgduced @£§§%§é& JzP£h4 hours;
M p. = 135C. 20 EXAMPLE 54 ~5- Chl or o- 3- (2- chl oropheny¥ 2- met hoxy- 4-

met hyl am nob,@@zryi)oB Feb DybhneRl ifi - &n 08L: d89s BBufidn NSkt dactRon= - (" 7
7 R -CH3 ; R = HR4 =2-0CH3 ; X =5-C ; Y =H
5 1is carried out with ethyl acetate. The organic phase is
dried over sodium sulphate and then the solvents are
evaporated under reduced pressure. The expected product
is isolated after crystallization from isopropanol;
M.p. = 112°C (0.3H0). |
10
EXAMPLE 46
Phenyl ester of [5-chloro-3-(2-chlorophenyl)-1-(2,4-

dimethoxybenzyl) -2-oxoindolin-3-yl]carboxylic acid.
Cl

M Ry= ; R1=—COO©; R, = H |

R, =4-OCH, ; R, =2-OCH, ; X =5-Cl ; Y = H

15 The compound of Example 46 is obtained with
phenyl chloroformate according to the same procedure as

Example 45; M.p. = 126°C.

EXAMPLE 47
20 5-Chloro-3-(2-chlorophenyl)-1-(2,4-dimethoxybenzyl)-3-

hydroxymethylindolin-2-one.
C

D Ry= . R, =-CHOH : R,=H;

R, =4-OCH, ; R, =2-OCH, ; X =5-CI : Y =H



The conpound of Exanple 54 is prepared according to the procedure
gdescribed for Exanple 53; Mp. = 226C (H20) . 5 EXAMPLE 55

-5- Chl or 0- 3- (2- chl orophenyl ) - 1- (4-di i sobut yl am no- 2-

met hoxybenzyl )-3-nmet hylindolin-2-one R, = -CH3 ; RR = H; R3 =4
-N[CH2CH(CHB) 2] 2 ; R4=2-OCH3 ; X=5-C 5Y—H 10 Cbtai ned by reductive

-di am nation according to J. Og. Chen§ 1996, 61(11), 3849-3862. 347 ng of
sodi um tri acet oxyborohydri de are added at 20Cto 0.25 g of the conpound of

Exanpl e 48
| of |sobutyraldehyde

in e n of Ln2dighiaraethage. 167, ol agelic aekd 19 and 106

hou room tenperature, the

reaction nlxt%m% =Y Ohgdro%&s%%ﬁ?&d%éﬂ}fp of wat g @rd extraction is

carri ed out mnt et hyl’ etate

he organi c phase is dried over anhydrous

sodi um sul pfg%tt«}a gﬁa U}%Qatnheo .20 SQlsvents ralrtaQ RPQiGRL, edhukderi sr educed

pressure.

The

ue is chromatographed on a col um of silica gel,

elution be'@Qo%@@rU%%OQ@%éﬁlhﬁdab%7%%a&Mh@) 9@ cyelrolexameletlngl acetate
m xture. The oil "obtainéd is taken up in solution of hydrochlorlc acid in

diethyl g

10

15

20

25

reaction mixture at 0°C. The reaction mixture is
stirred for 1 hour at room temperature and then
hydrolysed with a 5% aqueous NH4,Cl solution. Extraction
is carried out with ethyl acetate and the organic phase
is dried over sodium sulphate. The solvents are
evaporated under reduced pressure and the residue
obtained is purified by chromatography on a column of
silica gel, elution being carried out with a 90/10
(v/v) cyclohexane/ethyl acetate mixture. The expected
product is isolated after crystallization from an

n-pentane/ethyl acetate mixture; M.p. = 165°C.

EXAMPLE 48
1- (4-Amino-2-methoxybenzyl) -5-chloro-3-(2-
chlorophenyl) -3-methylindolin-2-one.

Cl

n: R,= , R,=-CHy 7 Ry=H ; R;=4-NH,;

R, =2-OCH, ; X =5-Cl:Y=H
2.83 g of tin powder and then 5.6 ml of
concentrated hydrochloric acid are added to 5.19 g of
the compound of Example 5 in 64 ml of ethanol. The

reaction mixture is heated at 50°C for 3 hours. The

reaction mixture is filtered at room temperature



ether, filtration is carried out and the solvents are evaporated under
s educed pressure. The solid obtained 5 is dried at 45C under reduced
-pressure for 5 hours. Mp. = 153C (HCL.0.5H20). EXAMPLE 56
5- Chl or 0- 3- (2- chl or ophenyl ) - 1- (4-i sopr opyl arri no-2 10
-met-hoxybenzyl ) - 3- et hyl i ndol i n- 2- one ; E -CH3 ; R =H,; R3 =4
--NH(CH(CH3) 2] ; R4=2-CCH3 ; X=5-C v bt ai ned by reductive am nation
according to J. Og. Chem, 1996, 61(11) 3849- 3862. 0 26 M of acetic
acid, 0.14 m of acetone 15.and then 0. SGE%T%[ ﬂcid
eva ora

tl(r)| %cet o?y?w eldte: Fed Y0 0% rrpo n c?fedExarrpI e 48 in
0 i chl or coet hane at. room.te i.rring f 2
hours at rodiid& P& EtTie P A S%urre e rggeesrl{ Ure s ah r 11% L Wth ¢

redction ol'ysed with an

aqueous sodi 4, A0 a%t genay \%{ﬂ;gfftgﬁeolstglmoqmsewe%ctte@ Widh 8t hyl

acet ate. The o ganic p ase 1s with water and dried over anhydrous
sodi um sul pgﬁ&% dhe seletSote avanariaied Mdesrgeducethgyeessure.

The expecte I's obtained by filtration of the crystallized 25

evapor ati®n lrseSdﬂl&j t@}@m dthjdrduPeriang Al glare arkb4GenThile conpound,
in the racemc form is

solvents are evaporated under reduced pressure. The

residue obtained is taken up in diisopropyl ether,

filtered off and dried under reduced pressure;

M.p. = 232°C.
10
EXAMPLE 49
5-Chloro-3- (2-chlorophenyl) -1- (2-methoxy-4-pyrrolidin-
l-ylbenzyl) -3-methylindolin-2-one.
N R, = 4-N/——
(M : Re= R, =-CH; . R, =H -
R, =2-OCH, ; X =5-Cl ;Y =H
15 0.4 g of sodium bicarbonate powder and

0.14 ml of 1,4-dibromobutane are added to 0.5 g of the
compound of Example 48 in 50 ml of hexamethyl-
phosphoramide. The reaction mixture is heated at 115°C
for 10 hours. The reaction mixture is hydrolysed at

20 room temperature and extracted with ethyl acetate. The
organic phase is washed several times with water and
dried over anhydrous sodium sulphate and then the
solvents are evaporated under reduced pressure. The
residue obtained is purified by chromatography on a

25 column of silica gel, elution being carried out with a



t hen separated by chromatography on a chiral colum under the sane
conditions as in Exanple 1; the dextrorotatory enantioner: Mp. = 137C, [a]
"+ 34.6 5 (c =1, CH30H), and its antipode are thus isol ated. EXAMPLE 57

5- Chl or 0- 3- (2- chl or ophenyl ) - 1- [ 4-

(lsopropylnethylanlno) 2- met hoxybenzyl ] -3- 10 nethylindolin-2-one. Ro = R
-CH3 ; R =HR3 =4- i -CH3 CH(CHng R4 =2-OCH3 ; X =5-CI ; Y = H The

compound of Exanple 56 is treated with aqueous f or mal dehyde and sodi um

bor ohydri de. ,Th ound. opt ai ne alified with a solution, of 15
hydr o)éhl or i c9§/$d Yﬁ‘gg ‘é¥ﬂ§?h%’f%‘??e %fh%%%?dwa%ur?s then°t 5ol at ed

after filtra [ying, at 45 nd reduced regsur = 156C
(HCL. 1. 5H20)5ﬂ’8% %& { Bla Phon MVELLLRIBEES Car &Ry =

{4 [ 5-Chloro, §hé]_2 [qygagﬁgf?wé-f% et hyhg %Hoxou ndol i n-

ylnethyl] nethox I sopropyl di nethyl ammonium iodide. Ro = ; R =
- CH3 R2 = HR3 = 4- h@ﬁé}ggﬁbéunds of Examples 50 to 52 below are

5 prepared in the same way:

TABLE 9
10

EXAMPLES R, M.p.: °C

50 T : > 147
51 —N X 197

(1 HCI1)

52 \ / 147




R4 =2 -0CH3 ; X=5-C ; Y=HCHCH)2 5 0.56 g of caesium carbonate and
then 0.27 m of nethyl iodide are added to 0.4 g of the conpound of
‘Exanmple 56 in 10 m of dinmethylformanm de. The reaction mixture is heated
wi-th stirring at 40C for 48 hours. The reaction mxture is treated at room
tenperature 10 with 40 m of water and xtracted twice with diethyl ether
‘and then 3 tinmes with dichl oromethane. g chl orinated sol vent organic
phases are dried over anhydrous sodi um sul phate and evaporated under

reduced pre The residue thus obtained is taken up in 15 diethyl
et her, filtgﬁégﬁanggnd dried at 50C under reduced pressure; Mp. = 146C

(1H20). ?Eﬁ%gf_g_thbl|n&bF%%e§9h2équgaﬁth%h&&aﬁﬁﬁeLQprOpylan]no) 2

20 nethoxyben me

4-NH-a R4 me%ho n,z ﬁmthg,lleolHnQQ_gﬁgal ned fromthe conpound of
Exanpl e 48 cor 10 T L 95, 36(41), 7399-7402. 0.54 m of acetic

acid, 0.4 g ‘3 A nD cular sieve and 0.207 m of (1

Re = 'R, =-CH, : R, =H ; Ry =4-N(CH,),

=2-OCH, ; X=5-Cl ;Y =H

5 150 ml of methyl icdide are added to 238 mg
of the compound of Example 48, in 4 ml of methanol and
1 ml of dimethylformamide, and 100 mg of potassium
carbonate and then the reaction mixture is heated at
45°C for 24 hours. 10 ml of water are added at room

10 temperature and extraction is carried out with ethyl
acetate. The organic phase is washed twice with water
and dried over anhydrous sodium sulphate, the solvents
are evaporated under reduced pressure and the residue
is purified by chromatography on a column of silica

15 gel, elution being carried out with a 90/10 (v/v)
cyclohexane/ethyl acetate mixture. The residue obtained
is crystallized from n-pentane, filtered off and dried

under reduced pressure for 4 hours; M.p. = 135°C.

20 EXAMPLE 54
5-Chloro-3- (2-chlorophenyl)-1- (2-methoxy-4-

methylaminobenzyl) -3-methylindolin-2-one.



5 et hoxycycl opropyl )oxytrinethylsilane are added to 0.4 g of the conpound
of Exanple 48 in solution in 10 mM of nethanol. After stirring for 30
mMnutes at room tenperature, 0.265 g of sodi um cyanoborohydride is added
and then the m xture is heated at reflux for 10 10 hours. After cooling,
hydrolysis is carried out wwth 20 n g% 2N sodi um hydr oxi de sol uti on,
filtration is carried out through celrte and the celite is rinsed wth
et hyl acetate. The organic phase is washed with a 10% aqueous sodi um

chl oride sol ution and‘g ried over 15 sodi um sul pfate* Mt he sol vents are

evapor at ed under redu pressure. The residue is purified by
chronatograp%ﬁ,on%a ofr,sd-thea; ggls Hel ution being carried out with a
50/ 50 (v/v) ¢cycl ohexa chl oronmet hane mi xture and then with 20 pure

di chl oronet hane. The expected product is isolated after crystallization of
from n-pentane; Mp=2o0cH3S&X =66c15: H20¢ . EXAMPLE 60
5- Chl or 0- 3-(2-chl orophenyl ) - 1-[ 4-di et hyl am no- 25
2- met hoxybenzyl | - 3- metind idudqldund? -con@x a9 1(d )54R3 s= pheldeCd2iCH3) 2 R4 = 2
-OCH3 ; X=5-C0 ; Y=H

according to the procedure described for Example 53;

M.p. = 226°C (H0).

5
EXAMPLE 55
5-Chloro-3-(2-chlorophenyl) -1~ (4-diisobutylamino-2-
methoxybenzyl) -3-methylindolin-2-one
Cl
@ : Ry = » Ry=-CH, : Ry;=H | Ry=4-N[CH,CH(CH,),],;
R4=2-OCH3 ; X=5-Cl ; Y=H.
10 Obtained by reductive diamination according

to J. Org. Chem., 1996, 61(11), 3849-3862.
347 mg of sodium £riacetoxyborohydride are
added at 20°C to 0.25 g of the compound of Example 48
in 6 ml of 1,2-dichloroethane, 167 ul of acetic acid
15 and 106 pl of isobutyraldehyde. After stirring for 1
hour at room temperature, the reaction mixture 1is
hydrolysed with 20 ml of water and extraction is
carried out with ethyl acetate. The organic phase is
dried over anhydrous sodium sulphate and then the
20 solvents are evaporated under reduced pressure. The
residue is chromatographed on a column of silica gel,

elution being carried out with a 97/3 (v/v)



According to Gordon W Gibble et al., J. Am Chem Soc. 1974, 96(25),
7812. 0.45 g of sodi um borohydride is added to 0.5 g of the conpound of
Exanple 48 in 7 m of acetic 5 acid. The reaction mixture is heated to 60C
with stirring for 4 hours, the solvents are partially evaporated, the
(eaction mixture is hydrolysed with an @queous sodi um bi carbonat e sol ution
and extraction is carried out with etﬁ@ acetate. The organic phase is 10
dri ed over anhydrous sodlun1sulphate and concentrated under reduced

pressure. Th 8&' btggpeg gre t g wth g 38 utggT 8£tgxgé8cygoric aci d
in diethyl etHer ﬁf e Llond: EXAVPEES61 - 15
Chl 3- 100~ . C L .
Snetﬁéiybeﬁﬁy F“’ﬁﬁﬁﬁ%‘ LaSiph Srohe@tbBRioricpgia 1 diprplo 4
- NH( CH2CH3) Bﬂhé% @?ﬂ%r t%on 1g|car¥ edHoIge ?nggggngB%Eégngggwfé 'i

prepared according to the sane procedure as

167C. 95 EXAMPhEo82tel (ifak®- Qeae&ea?:pé@-sghketO@Héngbhé- BELRYhad-

5 1s dried at 45°C under reduced pressure for 5 hours.

M.p. = 153°C (HC1-0.5H,0).

EXAMPLE 56
5-Chloro-3-(2-chlorophenyl) -1- (4~isopropylamino-2-

10 methoxybenzyl)-3-methylindolin-2-one
Cl

@®: R= . R,=-CH, ; R,=H ; Ry=4-NH[CH(CH,),] ;

R4=2-OCHj3 ; X=5-Cl ; Y=H.
Obtained by reductive amination according to
J. Org. Chem., 1996, 61(11), 3849-3862.
0.26 ml of acetic acid, 0.14 ml of acetone
15 and then 0.56 g of sodium triacetoxyborohydride are
added to 0.40 g of the compound of Example 48 in 10 ml
of 1,2-dichloroethane at room temperature. After
stirring for 2 hours at room temperature, the reaction
mixture is hydrolysed with an aqueous sodium
20 hydrogencarbonate solution and extracted with ethyl
acetate. The organic phase is washed with water and
dried over anhydrous sodium sulphate and the solvents
are evaporated under reduced pressure. The expected
product is obtained by filtration of the crystallized

25 evaporation residue taken up in n-pentane;



oxoi ndol i n-1-yl ] -3-net hoxyphenyl }acetamde. C (1) : Ro =/ \ R =-CH3 ;
R2Z =H; R3 =4 -NHCOCH3) R4=2-0OCH3 ; X=5-CI ; Y=H 5 0.10 ml of acetyl
chloride is slowy added at 0OCto 0.5 g of the conpound of Exanple 48 in
10-m of dichloronethane and 0.5 m of triethylam ne. The reaction m xture
i s hydrol ysed at roomtenperature, 20 of dichl oronmethane are added, the
organi c phase 10 is dried over Na2SO4 d the solvents are evaporated
under reduced pressure. The residue obtained is purified by chromatography
on a colum gf sili gel, ,elution being.carried out with a 50/50 (v/v)

Y Brhyl Taderat SnteEATEoRs. 12 656 T EECEXANBLE T3 1o

cycl o- hexanel 8t hyl ~acetat e

benzyl) -3 et At A0 T 2 oRd. “hs mer b AT AVE cpigal pplumy ;s - 4

benzyl) - 3- net

- NH(COCH3) 5 uRAer 2neOGHRe; c&ndi?ivks stiH'E§£mple 1; the

5- Chl or 0- 3- (2- chl or ophenyl ) - 1- (4- hydr oxy- 2- net hoxy-

benzyl ) - 3. metleyki0dokbioZyoRRant2Bndrl Mob.{ el fibyoroagalics aci gy are added
at 0Cto 1.14 g of the conpound of Exanple 3 in 20 m o 6 di chl or onet hane
and 1 m 6f nethkyll,pbapyl) subpdi tes antipode are thus isolated.

EXAMPLE 57
5-Chloro-3-(2-chlorophenyl)-1-[4-
(isopropylmethylamino) -2-methoxybenzyl]-3-

10 methylindolin-2-one.
c

Ro = , R, =-CH, ; R,=H R, =4-N—CH,
CH(CH,),

) :
R,=2-0CH, . x=5-Ccl ;Y=H
The compound of Example 56 is treated with
aqueous formaldehyde and sodium borohydride. The
compound obtained is salified with a solution of
15 hydrochloric acid in diethyl ether. The hydrochloride
is then isolated after filtration and drying at 45°C

under reduced pressure; M.p. = 156°C (HCl-1.5H,0).



Aft.er stirri

phase is 5 washed with an aqueous sodi um bi carbonate sol ution

ng for 2 hours at roomtenperature, the reaction mxture is
hydr-ol ysed and extraction is carried out with ethyl acetate. The organic

and dried

over anhydrous sodi um sul phate and then the solvents are evaporated under

reduced pres

cycl ohexane/
carbonate an
the conpoun
stirring for
extraction i

over anhydr oysy3edithipnubRiRER-YEnkRG1 }SbKeRLY 18 RetheRALALRY Lnder
I ne en"ap 1n n-penta

reduced pres
precipitate
pressure for
5- Chl or o- 3-(

10

15

20

sure. The residue obtained is purified by chromatography
colum of silica gel, elution being carffed out 10 by an 80/20 (v/v)
ethyl acetate mixture; Mp. = 200C. b) 0.23 g of caesium

on a

gxkgﬁgE alg 0C, 0.112 m of iodoethane are added to 0.2 g of
obtainé

ina) in5m of dinmethyl 15 formam de. After

-3 Erlpmg - PR RRphaRIa T 2 oo d - BB HRRLAT. i e

sure. Thé 20 oil obt IS ta

5 hours; Myp. _ 124C. EXAMPLE 64 25
2-chl oropheny ) - 1- (2, 4- di net hoxybenzyl ) -

R1 = 'CH3 ; R2 =H R3 =4—N+(CH3)2 I-

R4 =2-OCH3 X =5-Cl Y = H CH(CHa)z

0.56 g of caesium carbonate and then 0.27 ml
of methyl iodide are added to 0.4 g of the compound of
Example 56 in 10 ml of dimethylformamide. The reaction
mixture is heated with stirring at 40°C for 48 hours.
The reaction mixture is treated at room temperature
with 40 ml of water and extracted twice with diethyl
ether and then 3 times with dichloromethane. The
chlorinated solvent organic phases are dried over
anhydrous sodium sulphate and evaporated under reduced
pressure. The residue thus obtained is taken up in
diethyl ether, filtered off and dried at 50°C under

reduced pressure; M.p. = 146°C (1H,0).

EXAMPLE 59
5-Chloro-3-(2-chlorophenyl) -1-[4~- (cyclopropylamino) -2-
methoxybenzyl] -3-methylindolin-2-one.

Cl
R, = . R, =-CH, ; Ry=H, R3=4—NH—<]
@ :

R, =2-OCH; : X =5.CI Y = H

ne-and the
@bbtageed is filtered off and dried at 50C under reduced



97 Cl (1) Ro=; R =-CHROCH3 ; R =H; RB=4-0CH3 R4 =2 -OCH3 ; X =
5-A ; Y=H 0.1 mM of nmethyl trifluoronmethanesul phonate and then 0.07
m  of 2,6-di(tert-butyl)pyridine are added at -20C to a solution of 70 ngy
of the conpound 5 obtained according to Exanple 47 in 1 m of dichloro-
nmet hane and the reaction mxture is nalg ained at + 5C for one week. The
sol vent is evaporated under reduced pressure, 5 nl of 0.1N hydrochloric
acid are added and extraction is carried out with ethyl acetate. The 10

organi ¢ phase is dried hydr ous,sodi um sul phate and the solvent is
evgporatgd under reduceg’\E g % om +he F@?P&H@doﬁﬁaﬁﬁé&pﬁ§ Adrified by

chromat ogr a gtebu of IglgisCa el n ng carried out with a
95/ 5 (vlg) EE%F%Egggne?Etﬁg aczggté 3%3€&Ré 9%@% Fgg Pn 15 obtained is

taken up in n-pentane. oThe gol ¢ gQ%@I@GQCl% glgegegfogf and dried for 5
hours at 50C;, MP. = 125C (0.4 H20

5- Chl or o- 3- (aoabbouar5sm¢dé0émaebhybphﬁmybk (20
1- (2, 4-di net hoxybenzyl ) - 3- hydr oxyi ndol i n- 2- one 98 Cl
5 ethoxycyclopropyl)oxytrimethylsilane are added to 0.4 g

of the compound of Example 48 in solution in 10 ml of
methanol. After stirring for 30 minutes at room
temperature, 0.265 g of sodium cyanoborohydride is
added and then the mixture is heated at reflux for 10

10 hours. After cooling, hydrolysis is carried out with
20 ml of 2N sodium hydroxide solution, filtration is
carried out through celite and the celite is rinsed
with ethyl acetate. The organic phase is washed with a
10% aqueous sodium chloride solution and dried over

15 sodium sulphate and the solvents are evaporated under
reduced pressure.
The residue is purified by chromatography on a column
of silica gel, elution being carried out with a 50/50
(v/v) cyclohexane/dichloromethane mixture and then with

20 pure dichloromethane. The expected product is isolated
after crystallization of from n-pentane; M.p. = 185°C
(0.5 Hy0).
EXAMPLE 60
5-Chloro—3-(2-chlorophenyl)—1-[4-diethylamino-

25 2-methoxybenzyl]-3-methylindolin-2-one.



"(I)>Ro=-~-q; R _-OHR2 =H; R3 = 4-0CH3 CH20H R4=2-0CH3 ; X=5-C ;
Y=H A m xture of 0.307 g of the conpound of Exanple 19, 15 m of nethanol
ahd 1 m of 1ON hydrochloric acid is heated at 50C for 2 hours. The 5
sol'vent is evaporated under reduced pressure and the residue obtained is
taken up in dichloronethane and water. [pe organi ¢ phase is washed twice
with water and then dried over anhydro&% sodi um sul phate. The sol vents
are evapor at ed under reg ced pressure. The expected 10 product is isolated
after solidifying in cyChohexane, filtering and drying at 30C under
reduced pressure for 6 ¥ Plp: ;pngSﬁIFXAygLE 66

5- Chl oro- 3-[ 2- chl oRQ=5 hyl gnnelpheny |- H _ _ _
1-(2,4-dine£hpmybeﬁ§yl)-‘:nE hyliﬁdollg-Z-one. cl ; R _;4qh@H(}§% = Hf, R3
= 4 -OCH3 R4 = 2-OCH3 N(CH3)2 X=5-Cl; Y=H Prepared frorhthe cofipdiind o
Exanpl e 43 accordirpg 2 @dH)le; i} ogegur.e, degcri bed for Exanple 53. Tlhe Cher -
expected product is isolated after crystallization 20 fromi sopropyl ether;

Mp. = 149C @@cordd®l to Gordon W. Gribble et al., J. Am. Chem.

Soc. 1974, 96(25), 7812.
0.45 g of sodium borohydride is added to
0.5 g of the compound of Example 48 in 7 ml of acetic
5 acid. The reaction mixture is heated to 60°C with
stirring for 4 hours, the solvents are partially
evaporated, the reaction mixture is hydrolysed with an
aqueous sodium bicarbonate solution and extraction 1is
carried out with ethyl acetate. The organic phase 1is
10 dried over anhydrous sodium sulphate and concentrated
under reduced pressure. The oil obtained is treated
with a solution of hydrochloric acid in diethyl ether;
M.p. = 198°C (HCl)
EXAMPLE 61
15 5—Chloro—3—(2-chlorophenyl)—1-[4—ethylamino—
2-methoxybenzyl] -3-methylindolin-2-one.
Cl R, =4 -NH(CH,CH,)

I : R= , Ry =-CH, . R, =H

R, =2-OCH3 y X =5-Cl :Y=H

The compound of Example 61 is prepared
according to the same procedure as for Example 60;

20 M.p. = 167°C.



99 .EXAMPLE 67 4-Chl oro-3-[5-chloro-1-(2,4-di nmet hoxybenzyl) - 3-net hyl -

27 o0xoi ndol i n- 3- yI]phenyIfornanlde Accor di ng to T.L., 1982, 23(33), 3315.
Ad (1) : RO=/1\; R -CH3 ; R ==H,; RB=4-0CH3 ; R4 = 2-CCH3
NHEHO 5 X=5-CI TY=H 0. 216 n1 of formc acid is added to 0.44 nm of acetic
anhydride cooled to OC and then the reagtion mixture is heated at 58C for
1 hour 30 mnutes. After cooling to 10C° 0.8 m of tetrahydrofuran is
added, 10 fol |l owed by 0.80 g of the conpound of Exanmple 43 in solution of
4 m of tetra 2%&5 u%an After stirring for 2 hours at 20C, the solvents
are evapor at ed under ~"reduced pressure. The residue obtained is taken up in

5 Gl or 03 | 1Ay SPoChLpEer Ry @reRifErBhopyY) Ba-methylo2e  EVAVLE OF

L2 o )y S achakil, 10 < R 7O
Cl

(M : Ro= . Ry=-CH; ; R,=H ; R, =4-NH(COCH,) ;
R4==2-CX3H3; X=5-Cl ;: Y=H.

5 0.10 ml of acetyl chloride is slowly added at
0°C to 0.5 g of the compound of Example 48 in 10 ml of
dichloromethane and 0.5 ml of triethylamine. The
reaction mixture is hydrolysed at room temperature,

20 ml of dichloromethane are added, the organic phase

10 is dried over Na;SO4 and the solvents are evaporated
under reduced pressure. The residue obtained is
purified by chromatography on a column of silica gel,
elution being carried out with a 50/50 (v/v) cyclo-
hexane/ethyl acetate mixture; M.p. = 83°C.

15 EXAMPLE 63
5-Chloro-3-(2-chlorophenyl) -1- (4-ethoxy-2-methoxy-
benzyl)-3-methylindolin-2-one.

C
Ry = , Ry=-CH, ; R,=H ; Ry=4-NH(COCH,) ;

M

Ry

1

2 -OCH; ; X =5-Cl ; Y =H.
a) 5-Chloro-3-(2-chlorophenyl)-1-(4-hydroxy-2-methoxy-
benzyl)-3-methylindolin-2-one.
20 3 ml of trifluoroacetic acid are added at 0°C to

1.14 g of the compound of Example 3 in 20 ml of



X=5-CI TY=H 20 Prepared according to T.L. 1982, 23(33), 3315. 100 0.56 m of
a 2M sol ution of borane-di methyl sulphide in tetrahydrofuran is added to a
solution, cooled to OC, of 0.4 g of the conmpound of Exanple 67 in 1 m of
tetrahydrofuran. After 1 hour at 58C and 5 then cooling to 0C, 0.2 m of
1ON hydrochloric acid and 1 m of neth?%ol are added to the reaction
mxture. The mxture is heated at 60C for 1 hour and cooled, and the

sol vents are evaporated under reduced pressure. The solid residue is

treated with 1 i0fl A SRiWALE 0 1Phass ﬁ?t@ﬁﬂ?ﬁﬁﬁe@@f%’uﬁ:ﬁe’&e‘a”d

extraction is carried out several times w tate. organi c
phases are driedfeeer sanhydmUFc30¢ WH Y Rhate ANA Lhe 3 lr\ggn hedl €

evapor ated under reduced pressure. Purificationis carrie t by _
chromat ogr aphy araztivncaliktmref isi hiyeadelsedelatld @k thaichd ogarilsi ed out with
an 85/15 (v/v) cyclohexane/ethyl acetate mxture. The expected product is
i solated in thedagnmedf otfte wiljdreathilonicde sty .t meat ickgahhe g@gg@ugsoptalned
with diethyl ether conprising hydrogen chloride and then 20 filtration is
carried odt; M pasketwdth0asH2QueldGE) scBXAMPLE cG®bonate solution
5- Chl or 0- 3- (2- chl or o- 5- (et hyl (net hyl ) am no] phenyl } -
and dried over anhydrous sodium sulphate and then
the solvents are evaporated under reduced pressure.
The residue obtained is purified by chromatography
on a column of silica gel, elution being carried out
10 by an 80/20 (v/v) cyclohexane/ethyl acetate mixture;
M.p. = 200°C.
b) 0.23 g of caesium carbonate and then, at 0°c,
0.112 ml of iodoethane are added to 0.2 g of the
compound obtained in a) in 5 ml of dimethyl-
15 formamide. After stirring for 1 hour at 28°C, the
reaction mixture is hydrolysed and extraction is
carried out with ethyl acetate. The organic phase is
dried over anhydrous sodium sulphate and the
solvents are evaporated under reduced pressure. The
20 0il obtained is taken up in n-pentane and the
precipitate obtained is filtered off and dried at
50°C under reduced pressure for 5 hours; M.p. =
124°C.
EXAMPLE 64
25 5-Chloro-3-(2-chlorophenyl)-1-(2,4-dimethoxybenzyl) -

3-methoxymethylindolin-2-one.



1-(2, 4-dine
R3 = 4 -OCH3
conmpound of

3-nmethyl -2-o0
*OCH3 ; R4 =
procedure as
43; MP. =1

t he sane way:

10

15

20

t hoxybenzyl )-3-nethylindolin-2-one. 101 ; R = -CH3 ; R2

; R4 = 2-0OCH3 N(CH3) (CH2CH3) X=5-CITY=H Qotained fromthe

H ;

Exanpl e 68 according to the same procedure as for Exanple 60;
M P. = 145C. 5 EXAMPLE 70 N-{4-Chl oro-3-[5-chl oro- I-(2 4- dlnethoxybenzyl)

xoi ndol i n- 3-yl ] phenyl }acetagi de. ; R -CH3 ; R = H;

R3

2- OCH3 NHCOCH3 X=5-Cl TY=H t ai ned accordlng to the sane

10 the conpg
17C. The [la
102 C (1)

TABLE 10 EXAMPLESRoM p.; C

() : Re= ; R, =-CH,0CH, ; R,=H ; R;=4-OCH,

R4=2-OCHy ; X=5-Cl ; Y=H.

0.1 ml of methyl trifluoromethanesulphonate
and then 0.07 ml of 2,6-di(tert-butyl)pyridine are
added at -20°C to a solution of 70 mg of the compound
obtained according to Example 47 in 1 ml of dichloro-
methane and the reaction mixture is maintained at + 5°C
for one week. The solvent is evaporated under reduced
pressure, 5 ml of 0.1N hydrochloric acid are added and
extraction is carried out with ethyl acetate. The
organic phase is dried over anhydrous sodium sulphate
and the solvent is evaporated under reduced pressure.
The residue obtained is purified by chromatography on a
column of silica gel, elution being carried out with a
95/5 (v/v) cyclohexane/ethyl acetate mixture. The resin
obtained is taken up in n-pentane.

The solid obtained is filtered off and dried
for 5 hours at 50°C; M.p. = 125°C (0.4 H,0).

EXAMPLE 65
5-Chloro-3-(2-chloro-5-hydroxymethylphenyl) -

1-(2,4-dimethoxybenzyl) -3-hydroxyindolin-2-one.

=4

nd of Exanple 62 fromthe conpound of Exanple
nal] follow ng Exanples 71 to 80 are obtained in



Cl 71238 NHCOCH2CH30.5 H20O CI 72258 NHCOCH(CH3) 20.5 H20 CI 73203
NHCOCH2CH(CH3) 20.3 H-0 74Cl 255 / \ NbC/ \0. 5 H-,011 0 | 103 75 229
0.5 H20 EXAMPLESRoOM p.; C 76C 127 /[ \

o]
Iy : Ry = ; Ry=-OH ; R,=H ; Ry= 4-OCH, ;

CH,0OH
Rg=2-OCH3 ; X=5-Cl ; Y=H
A mixture of 0.307 g of the compound of

Example 19, 15 ml of methanol and 1 ml of 10N
hydrochloric acid is heated at 50°C for 2 hours. The

5 solvent is evaporated under reduced pressure and the
residue obtained is taken up in dichloromethane and
water. The organic phase is washed twice with water and
then dried over anhydrous sodium sulphate. The solvents
are evaporated under reduced pressure. The expected

10 product is isolated after solidifying in cyclohexane,
filtering and drying at 30°C under reduced pressure for
6 hours; M.p. = 107°C.
EXAMPLE 66
5—Chloro-3-[2—chloro-5-(dimethylamino)phenyl]—

15 1-(2,4-dimethoxybenzyl)-3-methylindolin-2-one.
Cl

(M : Re= i Ry=-CH; ; Ry;=H ; R;=4-OCH, ;" R, =2-OCH,
N(CH,),
X=5-Cl;Y=H
Prepared from the compound of Example 43
according to the procedure described for Example 53.

The expected product is isolated after crystallization

20 from isopropyl ether; M.p. = 149°C (0.7 H,0).



NHC/ \ 11 1 HO O -N77C 191 / \ NHCOCH2CCH3 ClI 78153 NHCOCH2COOCH30. 5
H7O-Cl 79203 NHCQO( CH2) 2COOCH30.5 H,)0 80CI 255/ \ NHC 0.5 H2OI | O C
TABLE 10 (continuation 1) 104

. 99
EXAMPLE 67
4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl)-3-methyl-
2-oxoindolin-3-yl]phenylformamide.

According to T.L., 1982, 23(33), 3315.
Cl

D : Re= ; Ry=-CH; ; R;=H ; Ry=4-OCH, ; R, =2-OCH,

NHCHO
X=5Cl,;Y=H
0.216 ml of formic acid is added to 0.44 ml

of acetic anhydride cooled to 0°C and then the reaction
mixture is heated at 58°C for 1 hour 30 minutes. After
cooling to 10°C, 0.8 ml of tetrahydrofuran is added,
10 followed by 0.80 g of the compound of Example 43 in

solution of 4 ml of tetrahydrofuran. After stirring for

2 hours at 20°C, the solvents are evaporated under

reduced pressure. The residue obtained is taken up in

n-pentane and the produce is filtered off; M.p. =
15 190°cC.

EXAMPLE 68

5-Chloro-3-[2~chloro-5- (methylamino)phenyl] -

1-(2,4-dimethoxybenzyl) -3-methylindolin-2-one.

Cl

NHCH,
X=5Cl;Y=H

20 Prepared according to T.L. 1982, 23(33), 3315.



EXAMPLE 81 N-{4-Chloro-3-[5-chloro-I-(2,4-di net hoxybenzyl) -

3= net hyl - 2- oxoi ndol i n- 3-yl ] phenyl } - 3- net hoxy- propanamde. ; R = -CH3 ; R2
= H; RBR=4-0CH3 ; R4 = 2-0CH3 NHCQ(CH2) 20CH3 5 X=5-CI; Y=H 0.068 m of

3- et hoxypropionic acid and 320 ng of

henzotri azol yl - N-oxytri sdi nmet hyl am no- l@posphoni um hexaf | uor ophosphate are
added to 0.3 g of the conpound of Exanple 43 in 10 m of dinethyl 10
formam de. After cooling to 0C, 0.23 ml of triethylamne is added. The

reaction mxture is stir r oo, t re-f I m of
water are added and egiégg?}g%fig %%r??gg{%%# ﬁftéggéﬁ%d&%ﬁé%&ﬁgl _
acetate. The;QIGWE PhaserfniheaEera 1H 204404 05 a’inféﬁj@%&?ous sodi um

bi carbonate solution, this phase is separated by settling and is dried

over anhydr oglso1 S@0i&IND Sti) PHAt @, 4 ado £ hens ok MBRd Snd@r &f exapes B egh under
reduced pressure. The residue is purified by chronmatography on a col um of

silica gel, shutimn beitgt2ohearsfecaoutanidn dikhhoromeshameandhe expect ed
product is obtained after crystallization fromn-pentane; Mp. = 168C (0.3
H20) . Thes5 conpeanncsobing heo f ©f ¢ pwd N?) ek amPpl BEN &2ydoochloric acid
and 1 ml of methanol are added to the reaction mixture.
The mixture is heated at 60°C for 1 hour and cooled,
and the solvents are evaporated under reduced pressure.
The solid residue is treated with 1 ml of a saturated
10 potassium carbonate solution and extraction is carried
out several times with ethyl acetate. The organic
phases are dried over anhydrous sodium sulphate and the
solvents are evaporated under reduced pressure.
Purification is carried out by chromatography on a
15 column of silica gel, elution being carried out with an
85/15 (v/v) cyclohexane/ethyl acetate mixture. The
expected product is isolated in the form of the
hydrochloride by treating the residue obtained with
diethyl ether comprising hydrogen chloride and then
20 filtration is carried out; M.p. = 121°C (0.5H;0-1HC1).
EXAMPLE 69
5-Chloro-3-(2~chloro-5-[ethyl (methyl) amino]phenyl}-

1-(2,4-dimethoxybenzyl) -3-methylindolin~-2-one.



86 are obtained in the sane way: Cl (1) OCH3 5 TABLE 11 EXAMPLESRaM P.; C
Cl- 82145 NHCOCH2N(CH3)20.3 H O 83CI 92 / \ NHCOQ CH2) 2N(C2H5) 2 84CI 107

NHCO( CH2) 2CON(CH3)20. 5 HO 85CI ~ - 126 ONHC -P -Cl 0. 3 H20
: 101
Ci
(n: Ro = , Ry=-CH; | R,=H ; Ry=4-0CH, ; R,=2-OCH,
N(CH,{CH,CH,)
X=5Cl;Y=H

Obtained from the compound of Example 68
according to the same procedure as for Example 60;
M.p. = 145°C.
5 EXAMPLE 70
N-{4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl) -

3-methyl-2-oxoindolin-3-yl]phenyl}acetamide.
' Cl

(I) : RO = ; R1:-CH3 : R2=H ) R3=4‘OCH3 : R4=2‘OCH3

NHCOCH,

X=58-Cl;Y=H
Obtained according to the same procedure as
10 the compound of Example 62 from the compound of
Example 43; M.p. = 117°C.
The [lacuna] following Examples 71 to 80 are

obtained in the same way:



Cl 106 Rp C Mp.; CEXAMPLES / \ 143 86NHC-~5 1 HEO O N COCH3 EXAMPLE
87 -N-{4-Chloro-3-[5-chloro-I|-(2, 4-di net hoxybenzyl) 5

3: et hyl - 2- oxoi ndol i n- 3-yl ] phenyl } - N-net hyl acetamide. ; R _ -CH3 ; R2 = H
; RB =4 -0CH3 ; R4 = 2-0OCH3 10 TABLE 11 (continuation) NCCH 3 CH3
X=5--Cl TY=H btained fromthe conpound of, Exanpl e 68 according to the sane

procedure as in Exanple 62;
R
cl °
CH,
N o
| )
CH,
H3CO\©
OCH,

TABLE 10
EXAMPLES Ry M.p.; °C
Ci
71 4@ 238
0.5 H,0
NHCOCH,CH, ?

Cl
72 ‘Q 258
0.5 H,0

NHCOCH(CH,),

Cl
73 ‘Q 203
0.3 H0

NHCOCH,CH(CH,),

Ci
74 AQ 255
_@ 0.5 H0




M p.

= 84C. The conmpounds of the follow ng Exanples 88 to

90 are obtai ned

i the sane way: 107 Cl (1) OCH3 TABLE 12 EXAMPLESRoOM p.; C 88C1 129 / \ -
J-CCHZ OCH3 CH3 89CI72 NNC/ \ CH3 90CI 72/ \ OCN N-C CH3
- 103
Cl
75 229
NH—%—CW‘@ 0:5 H0
0
TABLE 10 (continuation 1)
EXAMPLES Ry M.p.; °C
cl
NH— 7\ 1 H:0
0 —N
cl
77 ‘Q 191
NHCOCH,OCH,
Cl
78 AQ 153
NHCOCH,COOCH, 0.5 H0
Cl
79 “Q 203
NHCO(CH,),COOCH, 0.5 H0
cl
80 ‘Q 255
NH—c 0.5 H,0
o]
cl




108 EXAMPLE 91 N-{4-Chloro-3-[5-chloro-I|-(2,4-di net hoxybenzyl) - _

3- met hyl - 2- oxoi ndol i n- 3-yl ] phenyl } - 2- (di et hyl am no) - N- net hyl acet am de.

(1y : FRo=---(/\) ; R =-CH3; R =H; RB=4-0CH3 ; R4 2-CCH3 5 0

11 X=5-CITY=H ] -CCHZ N(CH3A 2 CH3 According to the procedure of
Synthesis 1980, 547. 0.14 g of N,N—din§6bylglycine, 0.40 m of o
triethylamne and 0.34 g of N, N-bis[2-0x0-3-0x0- zalidinyl]phosphorodi am de
chloride are added at 0OCto 10 0.32 g of [lacuna] Exanple 68 in 5 m of

di chl oroneth piie gheaction mixture is stirred for 24 hours at room

t enper at ur e, m~of "an aqueous sodi um bi carbonate solution are added and

extraction i%_{ga@gq§1dm§;qg§4¥rg% m14¥5 gL@&hE&%g%ﬁﬁgﬁgggg organic 15

phase is again washed with an ‘adueols soO rbonate sol ution
and then dri edmwai12PMEH0aW10139dI3UP1S 18- Im%t%%&&ants are evapor at ed
y

under reduced preSsure. Purification i'S cafried out
propanamide.
Cc
@: Re= ; Ry=-CH; ; Ry=H  R,=4-OCH, ; R, =2-OCH,
NHCO(CH,),0CH,
X=5-Cl;Y=H

0.068 ml of 3-methoxypropionic acid and
320 mg of benzotriazolyl-N-oxytrisdimethylamino-
phosphonium hexafluorophosphate are added to 0.3 g of
the compound of Example 43 in 10 ml of dimethyl-

10 formamide. After cooling to 0°C, 0.23 ml of
triethylamine is added. The reaction mixture is stirred
at room temperature for 16 hours. 40 ml of water are
added and extraction is car?ied out with 30 ml of ethyl
acetate. The organic phase is treated with 20 ml of an

15 aqueous sodium bicarbonate solution, this phase is
separated by settling and is dried over anhydrous
sodium sulphate, and the solvents are evaporated under
reduced pressure. The residue is purified by
chromatography on a column of silica gel, elution being

20 carried out with dichloromethane. The expected product
is obtained after crystallization from n-pentane;

M.p. = 168°C (0.3 Hy0).



chromat ography on a colum of silica gel,
a 97 3 (v/v) dichloronethane/ nethanol m xture. The expected product is
isolated by crystallization fromn-pentane; Mp. = 104C. 109 EXAMPLE 92
1- Acetyl -N-{4-chloro-3-[5-chloro-I|-(2, 4-di net hoxy-

elution being 20 carried out with

benzyl ) - 3- et hyl - 2- oxoi ndol i n- 3- yI ] pheny{% N—rret hyl -
2-pyrrolidinecarboxamde. ; R = R3 =4-0CH3 ; R4 = 2-0CH3
50 Il X=5-CTy=H -C I N CH3 COCHS Pr epar ed accordl ng to the sane

procedure as in Exanplsg, 7 VP
N-{ 4- Chl or o- 3- [ 5- chl or o- Ie-ggCZO“%ogmr%St héfgtggenz%q)lovﬁéﬁ ELamp es 82 to

3- et hyl - 2- ogy ngal ldlrt?a-MddO*l%mHh}é”sea%e Ray® - ; H; R3 = 4 -OCH3
R4 = 2- OCH3 NHCONH2 X=5-

R0
Cl
CH

3

lil 0
CH

2

TABLE 11

EXAMPLES R, M.p.;

Cl
0.3 H;0

NHCOCH,N(CH,),

Cl

NHCO(CH,),N(C,H,),

Cl
84
107
0.5 H0

NHCO(CH,),CON(CH,),

Cl
85
126
0.3 H0

Cl

pd
i
o=0

Cl




a) Formation of phenyl 4-chloro-3-[5-chloro-

1- (2, 4- di met hoxybenzyl ) - 3- net hyl - 2- oxoi ndol i n- 3-yl ] phenyl carbamate. 15
0.30 m of 30% sodi um hydroxide solution is added to 0.4 g of the conpound
of Exanple 43 in 20 m of tetrahydrofuran. After cooling to -5C, 0.33 ni

of phenyl chlorocarbonate is added to %Qg reaction mxture. After stirring
for 4 hours at room 20 tenperature, 30 of water are added and extraction
is 110 carried out with 50 mMl of ethyl acetate. The organic phase is dried

over anhydrous sodi um sul phateagpel e (cSREYERLEG4F €vaporated under
reduced presSUTETE?XEEEEE“‘U1ta+ﬂttF+1F1Hﬁ§?ﬂﬂ?—%%e—ge++€*ﬁjg}—&&&g§?—5 b)
Production of _the conpound of] Exanpl e 93. The conpound qabt ‘Red in a) is

taken up in |30 m of dichlorjonethdpe in the presence off 1 m of II$Uid

anmoni a. After stirring for 48 hoursyat room tenperaturie, the solvept is
partially evaporated and 10 tjhe resydué\obtained is taken up in diethyl
ether. The product $% filterled © and mashed wi th di etfhyl et4ier; Vip. =

254C (1.5 H2p) . EXAMPLE 94
N-{4- Chl oro- -[ 5-chl oro-1 - (2,}4- di met hoxyhg -1 1 H:0
3-nmet hyl -2-0 oindoIin-3-y|]pheny|}-N,N—dine%yyl nea.
COCH,
EXAMPLE 87

N-{4-Chloro-3-[5-chloro-1-(2,4~-dimethoxybenzyl) -

5 3-methyl-2-oxoindolin-3-yl]phenyl}-N-methylacetamide.
o

M: Ry = . R,=-CH, i Ry;=H ; R,=4-0CH, ; R,=2-0CH,

X=56-Cl;Y=H
Obtained from the compound of Example 68
according to the same procedure as in Example 62;
M.p. = 84°C.
10 The compounds of the following Examples 88 to

90 are obtained in the same way:




R =-CH3: R =H; R3

= 4 -OCH3 ;

R4 = 2- OCH3 NHCON( CH3) 2 X=5- Cl TY=H

(bt ai ned according to the sane procedure as for Exanple 93; Mp.

(0.4 H20).
3- met hyl -

="H; R3 =4 -0CH3 ; R4

met hanesul phonyl
t enper at ur e,
m of ethyl

reduced pressure.
colum of silica gel

expect ed product
210C (0. 25 H20) -

obtalned'*s p

i s obtai ned aftql
3

2 oxoi ndol i n- 3-yl ] phenyl } met hanesul phonam de.
- OCH3 NHSQO2
tfiethylanine are added to 0.3 g
di chl or onet hane and t hen,

X =5-C;

OCH

3

TABLE 12

EXAMPLE 95 20 N-(4-Chloro-3-[5-chloro-1-(2,4- dlnethoxybenzyl)

111 ; R

5 of

for

24 hours at
' en carbonate solution and 30
phdse is isolated and dried
ang S =~‘§nts 10 are evaporated under
rifigg by chromatography on a
el ution being camnied out with dichl oronethane.
cry tallization from n- pent ane;

Y = HO0.23 M of

of the conpound of Exanple 43 in 10 m of
after cooling to -10C, 56 p
chloride are added. AfterRstirring
10 mM of an aqueo 2
acetate are added. T
over anhydrous sodi um sul phate,
The residue

EXAMPLES

R,

88

Cl

O

N—C—CH;—OCH,

O—
I
«

129

89

Cl

72

90

Cc

72




15 EXAMPLE 96 N-{4-Chl oro-3-[5-chloro-1-(2, 4-di nmet hoxybenzyl) -

3: net hyl - 2- oxoi ndol i n- 3-yl ] phenyl } N- et hyl - sul phonyl)

et hanesul phonam de. Ro = -~ ; R -CH3 ; R =H; RBR=4-CCH3 ; R4 =
2- OCH3 N(SQ2CH3) 2 X=5-Cl; Y=H 112 Oot ai ned according to the process of
Exanpl e 95 using two equival ents of rrewgnesul phonyl chloride; Mp. =
159C. EXAMPLE 97 5 N-{4-Chl oro-3-[5-chloro-1-(2, 4-di met hoxybenzyl ) -

3- rret hyI 2- oxoi ndol i n 3- yI ] phenyl } - N- et hyl net hane- sul phonam de. ; R =
- ; ﬁm% ; R4 = 2-OCH3 -S2CH3 CH3 X=5-ClI TY=H bt ai ned
accord| n t ocedure of 10 Exanple 95 from [l acuna] Exanple 68; M p.

= 76C (0 8 2 9 B
N-{4- Cnhl or o- bg {)45 WOE? [?52 %hll t]ho llen%:ilmethoxybenzyl)
3-nethyl - 2- Q¥Qh§fﬁ§ilﬁ5%*@1&&51&%33I&I@ﬁﬂ&ﬁi&m&nﬂ(dimethylamino)_n_

methylacetamide.
Ci

M: R, = ; Ry=-CH; ; R,=H | R;=4-0OCH, ; R, =2-OCH,

o
I X=5-Cl;Y=H
T-—C—CH;—N(CHS)Z
CH,

According to the procedure of Synthesis 1980, 547.

0.14 g of N,N-dimethylglycine, 0.40 ml of
triethylamine and 0.34 g of N,N-bis[2-0x0-3-0x0-
zalidinyl]phosphorodiamide chloride are added at 0°C to

10 0.32 g of [lacuna] Example 68 in 5 ml of
dichloromethane. The reaction mixture is stirred for
24 hours at room temperature, 20 ml of an aqueous
sodium bicarbonate solution are added and extraction is
carried out with 30 ml of ethyl acetate. The organic

15 phase is again washed with 20 ml of an aqueous sodium
bicarbonate solution and then dried over anhydrous
sodium sulphate. The solvents are evaporated under
reduced pressure. Purification is carried out by
chromatography on a column of silica gel, elution being

20 carried out with a 97/3 (v/v) dichloromethane/methanol
mixture. The expected product is isolated by

crystallization from n-pentane; M.p. = 104°C.



15 sul phonamide. (1) : Ko = "-~; R -CH3 ; R =H; RBR=4-0CH3 ; R4 =
2- OCH3 X=5-Cl TY=H Qbt ai ned accordlng to the sanme procedure as for Exanple
‘97, Mp. = 73C (0.8 HO . 113 EXAMPLE 99

5- Chl or o- 3-[2-chl or 0- 5- (4- nor phol i nyl ) phenyl ] -

1- (2, 4- di met hoxybenzyl ) - 3-met hyl i ndol i n % one. 5 Ootained according to the
'sane procedure as for Exanple 52 fron19 e conpound of Exanple 43; Mp.
168C. EXAMPLE 100 3-Chl oro- 3-[2-chl or o- 5- (4- et hyl - | - pi per azi nyl ) phenyl ] -

10 1-(2, é{ﬂéﬁ&h&@ﬁ¥q§?zyl) 3-nmethylindolin-2-one. d R =-CH3 ; R2 = H;
Fﬁ 4 - OCH3 NCH3 -.-, X=5-CITY=H N Obtai ned accordlngto

e sane pr Sn- AL Ll g_dct 0 - = 140C (2HC1
. Sareo] LSRR | ALIRGEPL §- f51RIBFOTPOVR L Idife thbly (

benzyl) -3-methyl-2-oxoindolin-3-yl]phenyl}-N-methyl-

2-pyrrolidinecarboxamide.

Ci
O: R, = ; Ry=-CH, : R,=H ; Ry=4-0CH; ; R, = 2-OCH,

0
I X=5Cl;Y=H

N—C

l ff '

c

Hs COCH,

Prepared according to the same procedure as
in Example 91; M.p. = 74°C (2 H0).
EXAMPLE 93
N-{4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl) -

10 3-methyl-2-oxoindolin-3-yl]phenyl}urea.
Cl

@: R = ; Ry=-CH; ; R,=H ; R,=4-OCH, ; R, =2-OCH,

X=5Cl;Y=H
NHCONH,

a) Formation of phenyl 4-chloro-3-[5-chloro-
1-(2,4-dimethoxybenzyl)-3-methyl-2-oxoindolin-
3-yl]lphenylcarbamate.

15 0.30 ml of 30% sodium hydroxide solution is
added to 0.4 g of the compound of Example 43 in 20 ml
of tetrahydrofuran. After cooling to -5°C, 0.33 ml of
phenyl chlorocarbonate is added to the reaction
mixture. After stirring for 4 hours at room

20 temperature, 30 ml of water are added and extraction is



4-Chl oro-3-[5-chl oro-1-(2, 4-di met hoxybenzyl ) - 3- et hyl -

2-‘'oxo0i ndol i n- 3-yl ] benzoic acid. RR, =-CH3 ; RR = H; R3 =4 -0CH3 ; R4 =
2-OCH3 COOH X = 5-Cl; Y = H 114 11 m of a 2N aqueous sodi um hydr oxi de
solution are added to 3.46 g of the racem c conmpound of Exanple 41 in 300
n of a solution conprising nethanol/ pj'té:)xane (v/v) and the reaction
mxture is left stirring 5 for 5 hours at” 65C. After cooling to room
tenperature, the solvents are partially evaporated under reduced pressure

and extracti i rried .qut wth ethyl cetate. The aqueous .phase is
acidified at %%56%\,%%%% q’ll%%h;?gfr Sanitdr sl &%&ﬁ&tﬁ'oﬁh&nﬁr@ﬁé‘l&c@ dis
extracted 10 Wats@ q'sc 'Ei'r%%”% N&nn olu%t ts%rdi%rmg%rt]lllc h%h];%S%nlds t%lél ed over
anhydr ous sodi um sul phate and the sdl'vents aré  evapor ated under reduced

pressure. Theexkegked Jor Ay it$ Oht@ihred Y lSlsh Zat i of .the oil
from isopropfl et her; Mp. §Of§6c. 15 'Ie'he lgétcrgr {r%tsgtu;%%engﬁtei grln%r: [a] D

= + 101. 8 (cebta@i@His Msed inll4e randodwisgartiapede are isolated by
chiral chromatography under the conditions of Exanple 1, elution being
carried ot Wit PraadXti®dn ety |lqeiticanel 2 MPExRapale mizxt ure and 0. 1% of
The compound obtained in a) is taken up in
30 ml of dichloromethane in the presence of 1 ml of
liquid ammonia. After stirring for 48 hours at room
temperature, the solvent is partially evaporated and
10 the residue obtained is taken up in diethyl ether. The
product is filtered off and washed with diethyl ether;
M.p. = 254°C (1.5 Hy0).
EXAMPLE 94
N-{4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl) -

15 3-methyl-2-oxoindolin-3-yl]phenyl}-N,N-dimethylurea.
Cl

M: Ry , Ry=-CH, ; R,=H ; R;=4-OCH, ; R,=2-OCH

3

NHCON(CH,), X=5Cl;Y=H

Obtained according to the same procedure as
for Example 93; M.p. = 182°C (0.4 H,0).
EXAMPLE 95
20 N-{4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl) -

3-methyl-2-oxoindolin-3-yl]phenyl}methanesulphonamide.



20 trifluoroacetic acid. EXAMPLE 102
4-Chl oro-3-[5-chl oro-1-(2, 4-di net hoxybenzyl ) - 3- net hyl -
2-oxoi ndolin-3-yl]-N, N-di et hyl benzam de. (1) Ro = --~") ; R =-CH3 ; R2 =
H; RB =4 -0CH3 ; R4 = 2-OCH3 CON(C2H5) 2 X=5-Cl; Y=H 115 0.46 g of
benzotriazol yl - N-oxytrisdi met hyl - am ngghosphoni um hexaf | uor ophosphat e,
0.20 M of diethylamne and 0.28 ml of triethylamne are added at OC to
0.48 g of the conpound of Exanple 101 in 10 m 5 of dimethylformam de.
After stirring for 15 flqurs at 20C, the reaction mixture is hydr ol ysed
\évltwl chmt ?f _(I)_.th hydrpehl oric acid and extraction is carried out wth

) etate. Qr gay ase d s breated=y t lr_ =40 of agieou
sodlun1hydro&Qn cafbona 0 utfgﬁ 18hénd¢%r¥%dh%vgrog# yd$§ﬂ§ soaiu;
sul phate. The sol vents e\evapor at ed under reduced pressure. The expected
product is obtained by crystrlkbzation from n-peXtahe!:YRP. = 88C. The
conpound of Exanple 102, in the facemic 15 form is purified by

chromat ography on a Chiral Pack(r) AD calu from Daj i i
carried out with a 0.23 ml éf)triethylady%e are %%dgg toebQ%l%n bei ng

of the compound of Example 43 1in 10 ml of
dichloromethane and then, after cooling to -10°C, 56 pl
5 of methanesulphonyl chloride are added. After stirring
for 24 hours at room temperature, 10 ml of an agueous
sodium hydrogen carbonate solution and 30 ml of ethyl
acetate are added. The organic phase is isolated and
dried over anhydrous sodium sulphate, and the solvents
10 are evaporated under reduced pressure. The residue
obtained is purified by chromatography on a column of
silica gel, elution being carried out with
dichloromethane. The expected product is obtained after
crystallization from n-pentane; M.p. = 210°C (0.25 H0).
15 EXAMPLE 96
N-{4-Chloro-3—[5-chloro—1-(2,4—dimethoxybenzyl)—
3—methyl—2-oxoindolin—3—yl]phenyl}-N—methyl-

sulphonyl)methanesulphonamide.

Cl

N(SOZCH3)2 X = 5'Cl , Y = H



90/10 (v/v) 2-nethyl pentane/2-propanol m xture. The dextrorotatory
enantioner: MP. = 86C, [a]p _ + 100.3 (c=l, CH3CO2C2H5) , and its anti pode
are thus 20 isolated. The ami des of Table 13 are obtained in the sane way
as for the racemic mxture. 116 C (1) OCH3 TABLE 13 EXAMPLESRSM P.; C /[~
103_Cp_N 0180 V 3 H 0 104 - CONHCH7COOGH398 5 H, 0 105 - CONH (CH_) 30CH3125
5 HO0 106- CONH99 4 HOO 107

Obtained according to the process of
Example 95 using two equivalents of methanesulphonyl
chloride; M.p. = 159°C.
EXAMPLE 97
5 N-{4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl) -
3-methyl-2-oxoindolin-3-yl]phenyl}-N-methylmethane-

sulphonamide.
Cl

D : R, = s Ry=-CH; ; R,=H ; R;=4-0OCH, ; R4 = 2-OCH,

:}:—~soch3 X=5-Cl;Y=H
CH

3
Obtained according to the procedure of
10 Example 95 from [lacuna] Example 68; M.p. = 76°C (0.8
H,0) .
EXAMPLE 98
N-{4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl) -
3-methyl-2-oxoindolin-3-yl]phenyl}-N-methylphenyl-

15 sulphonamide.
Cl

@M : Ry= » Ry=-CH, ; Ry=H ;| R;=4-0CH, ; R,=2-OCH,

rr—so;@ X=5Cl;Y=H

CH,

Obtained according to the same procedure as

for Example 97; M.p. = 73°C (0.8 H,0).



“CONH (CHI) 2N ( CH3) 2111 1.5 H20 108 - CONHCH2C (CH3) =199 2 H, 0 109 - CON
(CH3) 2184 1 H20 110 - CONHCH3181 3 H20 111 -CONH-133 1 H, 0 4 117 EXAMPLESR
Mp.; C5 112-CO-N 154 0.5 H O 113-CO N100 0.8 HO

~

113

EXAMPLE 99
5-Chloro-3-[2-chloro-5-(4-morpholinyl)phenyl] -

\ 1-(2,4-dimethoxybenzyl) -3-methylindolin-2-one.

Ci
Mm: R= i Ry=-CH, ; Ry=H ; Ry=4-OCH, ; R,=2.0CH,
N/ﬁ X=5-Cl; Y =H
s
5 Obtained according to the same procedure as

| for Example 52 from the compound of Example 43; M.p. =
168°C.
EXAMPLE 100
3-Chloro-3-[2-chloro-5-(4-methyl-l-piperazinyl)phenyl]-

10 1-(2,4-dimethoxybenzyl)-3-methylindolin-2-one.

Ci
Mm: R = /7 ™\ i Ry=-CH, : R,=H ; R;=4-OCH, ; R,=2-OCH,
N N—CH
\__/ ? X=5-Cl;Y=H
Obtained according to the same procedure as
for Example 1 from compound II.9; M.p. = 140°C
(2HC1-0.3H0) .

15 EXAMPLE 101
4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl) -3-methyl-

2-oxoindolin-3-yl]lbenzoic acid.

Cl

@: Ro= : Ry=-CH, ; R;=H; R;=4-OCH, | R,=2-OCH,

X=5-Cl;Y=H
COOH



114- CONHCHOCH3248 0.5 H. 0 O 115CONH(CH2) Z N128 0.5 H20 1160 C/ OCH396 -CO-N
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11 ml of a 2N aqueous sodium hydroxide
solution are added to 3.46 g of the racemic compound of
Example 41 in 300 ml of a solution comprising methanol/
dioxane (v/v) and the reaction mixture is left stirring

5 for 5 hours at 65°C. After cooling to room temperature,
the solvents are partially evaporated under reduced
pressure and extraction is carried out with ethyl
acetate. The aqueous phase is acidified at 10°C with a
1IN hydrochloric acid solution and the acid is extracted

10 with dichloromethane. The latter organic phase is dried
over anhydrous sodium sulphate and the sclvents are
evaporated under reduced pressure. The expected product

is obtained by crystallization of the o0il from

isopropyl ether; M.p. = 186°C.
15 The dextrorotatory enantiomer: [a]2’ =
+ 101.8 (c=1, CH30H), M.p. = 114°C, and its antipode are

isolated by chiral chromatography under the conditions
of Example 1, elution being carried out with a 90/10
2-methylpentane/2-propanol mixture and 0.1% of

20 trifluoroacetic acid.
EXAMPLE 102
4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl) -3-methyl-

2-oxoindolin-3-yl]-N,N-diethylbenzamide.
Cl
RO = ) R1 = -CH3 ; Rz =H ; R3 =4 'OCHg ; R4 = 2-OCH3

CON(C2H5)2 X = 5"Ci , Y = H
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0.46 g of benzotriazolyl-N-oxytrisdimethyl-
aminophosphonium hexafluorophosphate, 0.20 ml of
diethylamine and 0.28 ml of triethylamine are added at
0°C to 0.48 g of the compound of Example 101 in 10 ml

5 of dimethylformamide. After stirring for 15 hours at
20°C, the reaction mixture is hydrolysed with 70 ml of
0.1N hydrochloric acid and extraction is carried out
with ethyl acetate. The organic phase is treated with
70 ml of an aqueous sodium hydrogen carbonate solution

10 and dried over anhydrous sodium sulphate. The solvents
are evaporated under reduced pressure. The expected
product is obtained by crystallization from n-pentane;
M.p. = 88°C.
The compound of Example 102, in the racemic
15 form, is purified by chromatography on a ChiralPack® AD
column from Daicel, elution being carried out with a

90/10 (v/v) 2-methylpentane/2-propanol mixture. The

dextrorotatory enantiomer: M.p. = 86°C; [a]2’ =

+ 100.3° (c=1, CH3CO,CHs), and its antipode are thus
20 1isolated.
The amides of Table 13 are obtained in the

same way as for the racemic mixture.
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TABLE 13
EXAMPLES Rs M.p.; °C
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1 H.0
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TABLE 13 (continuation 1)

EXAMPLES M.p.; °C
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120 138-CO-N\ N OV 127 0. 5 H20 -CO- N 139110 CO2C(CH3) 3 The racem c¢
conpound of Exanple 119 is chronatographed on a chiral columm under the
conditions of Exanple 102. The dextrorotatory enantioner and its antipode
are obtained; Mp. = 86C, [a]lp = + 129 5 (c=1, ethyl acetate). - idemfrom
t.he- conpound of Exanple 134. The dextrgr%t atory enantioner and its anti pode
are obtained; Mp. = 174C (H20) ; [a] 3%- + 107 (c=1, ethyl acetate). 10
- idem fromdihbe r‘n[ﬂ[’)ﬁllhr‘l of Example 131  The d Lonmer and

its anti podd are obtai ned,; I\/lp.r: 9IC\[a]p = 129 (c=1, ethyl gcetate).
I dem from [ llacuna] Exanplie 112._dfendextyorotatpry 15 enantioner gnd its
anti pode ardg obtajned; Mip. _ 273C hd]p = + 88.3 (c=1, 2e2t hyl acet|ate).
EXAMPLE 140 |5- Chl - 3-[ 2- chl or 0- 5- ( hydr oxynet hyl )phenyI]] -
CH,OH
TABLE 13 (continuation 2)
EXAMPLES M.p.; °C
Rs
H,C
122 —CO—N 124
0.3 H,0
—CO—NO—CH3
123 115
CH
Co N/ 3
124 N
C,H, 166
CH,
—CO—N
N CH,
125 (CHz)z_'N\ 102
CH, 1 H,0
(CH,)—CH,
—CO—N
126 N
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1- (.2, 4-di net hoxybenzyl ) - 3-nmet hyl i ndolin-2-one. 121 ; R =-CH3 ; R2 = H;
R3=4-0CH3 ; R4 = 2-0OCH3 CHZOH X=5-C1;Y=H 16.5 ml of a

di i sobutyl al umi ni um hydride (DI BAL) solution are added to 3.3 g of the
racem ¢ conpound of Exanple 41 in 130 m of dichloronethane at 5 -68C. The
reaction mxture is treated at -30vait{1 10 mM of nmethanol and then with
an aqueous amoni um chloride sol ution, Ja%d extracted wi th dichl oronet hane.
Filtration i s—catiicd-out fhrnllnh r‘nllfn the nr\l,’-\nir‘ !’\h,’-\QF\iQ washed with
wat er and dr{ed over aphydrous 10 sodium sul phatfe, and the solvgnts are
evapor at ed u1der redu,ed pr essige—NThe |expect ed product38i s obt gined after
crystallizat {% aj cycl ohexane/ hép_ne m Xture; @AZE = 97C| This
product can 1I so be obfained by 15 deprotection jof the &%Bound of Exanpl e
40 in an aciglic nediumunder the c@uhdions of [Exanple 65. EXAVPLE 141

5- Chl or 0- 3- [ k—chtore—btant-hoxymei-hyl-plenyl ]

:AL, (2::4| ISdI; r‘rethoxybenzyI) 3- nE'.It.'M£.ﬁ nfjé)l kcontlnuatiorls 3) OB R =HG R3S

EXAMPLES °
Rs M.p.; °C
—Co—N )

131 ) 116

CO,CH,
—CO—N
132 114
CO,CH
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133
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135 114
0.6 H,0

/cH3
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0.5 H,CO,
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137 \h——/ 121

0.4 H,0




CH20CH3 X=5-CI TY=H 0.08 m of nethyl iodide and then, at 0C, 0.02 g of
~sodlumhydrlde as a 60% suspension in oil are 122 added to 0.2 g of the
“conmpound of Exanple 140 in 2 m of tetrahydrofuran. After stirring for 16
hours at room tenperature, the reaction mxture is hydrolysed with a 5%
,aqueous ammmoni um chl ori de sol ution an\%é: traction is 5 carried out with
‘ethyl acetate. The organic phase is ed with water and dried over
anhydrOUS S(_)_Cy um sul phate The sal vents are o\ =Tafals at-ed—tder—t educed

pressure. The product|is obt al ter stal lization from p-pentane;
(I\)/lb|to. = éZ_ZC tﬁo The corrpOthl\tg | | owh ng |[Exanpl es 142 top 144 are
ained in e sane 3 &; Ey}B BL 14 EXAMPL oM p.; | C 142
/ \ CH2Q CHR) 2058 §§$ P o e
0.5 H,0
Vam
—CO—N
139 R 110

The racemic compound of Example 119 is
chromatographed on a chiral column under the conditions
of Example 102. The dextrorotatory enantiomer and its

antipode are obtained; M.p. = 86°C; [a] 2° = + 129°

5 (c=1, ethyl acetate).

- idem from the compound of Example 134. The
dextrorotatory enantiomer and its antipode are
obtained; M.p. = 174°C (H0); [a]3’ = + 107° (c=1,
ethyl acetate).

10 - idem from the compound of Example 131. The
dextrorotatory enantiomer and its antipode are
obtained; M.p. = 91°C; [a]2® = + 129° (c=1, ethyl
acetate) .

- idem from [lacuna] Example 112. The dextrorotatory

15 enantiomer and its antipode are obtained; M.p. =
273°C; [a]2® = + 88.3° (c=1, ethyl acetate).
EXAMPLE 140
5-Chloro-3-[2~chloro-5- (hydroxymethyl) phenyl] -

1-(2,4-dimethoxybenzyl) -3-methylindolin-2-one.



143C1 71 / \ CH2Q(CH2) 20CPh3 144C1 119 / \ CH2OC2H5 5 EXAMPLE 145

5-Chl oro-3-{2-chl oro-5-[ (di net hyl am no) net hyl ] phenyl } -

«1- (2, 4- di net hoxybenzyl ) - 3- et hyl i ndol i n-2-one. ; R -CH3 ; R = H,; R3 =
4 -OCH3 : R4 = 2- OCH3 CHZN(CHB)Z X=5-Cl: Y=H 124 a) Preparation of
ﬁ-chI?;oéS-[S-chloro 1-(2,4 dinethoxy %

‘benzy nmet hyl - 2- oxoi ndol i n- 3- yI]benza dehyde. 1 of the conpou
Exanpl e 140 i s added to 0.69 g of pyr|d|nlun1chloroghronate inngo 2? 8;

dichloro 5 methane. Aft'er stirring for 1 hour at 10C - ,
filtered through celite, o  the mxture Is

he sol vents are evaporated under reduced
pressure and the fresidug purifie hr r
silica gel, (klut l:E{Q)n berri eﬁaw t -gngtopg%o“a( va 0?”;{8:9%(3@ °
cyclohexane/ethyl acet at'e—n{ xture. The exgg%&gdy H
CH,OH T

16.5 ml of a diisobutylaluminium hydride
(DIBAL) solution are added to 3.3 ¢ of the racemic
compound of Example 41 in 130 ml of dichloromethane at
5 -¢8°C. The reaction mixture is treated at -30°C with
10 ml of methanol and then with an aqueous ammonium
chloride solution, and extracted with dichloromethane.
Filtration is carried out through celite, the organic
phase is washed with water and dried over anhydrous
10 sodium sulphate, and the solvents are evaporated under
reduced pressure. The expected product is obtained
after crystallization from a cyclohexane/heptane
mixture; M.p. = 97°C.
This product can also be obtained by
15 deprotection of the compound of Example 40 in an acidic
medium under the conditions of Example 65.
EXAMPLE 141
5—Chloro-3-[2—chloro—5—(methoxymethyl)phenyl]-
1—(2,4—dimethoxybenzyl)-3-methylindolin-2—one.
Cl

M: R= . R,=-CH, ; R,=H ; Ry=4-OCH; ; R,=2-OCH,

CHZOCHs X=5-Cl;Y=H
20

0.08 ml of methyl iodide and then, at 0°c,

0.02 g of sodium hydride as a 60% suspension in oil are



product crystallized frompentane; Mp. = 134C. b) The conpound of Exanple
145 is obtained by reductive anmination of the conpound obtained in a)
according to the procedure of Exanple 33; Mp. = 125C (0.6 H20) 15 The
conpounds of the follow ng Exanples 146 to 149 are obtained in the same
way: 125 Cl (1) OCH3 TABLE 15 EXAMPLES, RSM P.; cc salt 146 - CHnNHCH376
HCB 0 OCH 3 147102 -CHN 2 148-CIH ~~b

added to 0.2 g of the compound of Example 140 in 2 ml
of tetrahydrofuran. After stirring for 16 hours at room
temperature, the reaction mixture is hydrolysed with a
5% aqueous ammonium chloride solution and extraction 1is

5 carried out with ethyl acetate. The organic phase is
washed with water and dried over anhydrous sodium
sulphate. The solvents are evaporated under reduced
pressure. The product is obtained after crystallization
from n-pentane; M.p. = 122°C.

10 The compounds of the following Examples 142

to 144 are obtained in the same way:



145 2 \-/ 149-CHT-NQLO6 1 110. 5 H, O The racem c conpound of Exanple 148

i 8 ~ chromat ographed on a chiral colum under conditions 5 anal ogous to
t-hose of Exanple 102. The dextrorotatory enantiomer, salified with
hydrochloric acid in ethyl ether, and its anti pode are obtained; Mp. =
139' C. 126 EXAMPLE 150 N-{4- Chloro 3- £? chloro-1-(2, 4-di met hoxybenzyl) -

3- net hyl - 2- oxoi ndol i n- 3-yl ] benzyl } - N-ne %ylacetanlde (1) ; RD=--(i \)

R _-CH3: R =H; R3=4-0CH ; éF}B CH2N( CH3) 000H3 X=5- G TY=H 5
bt ai ned according to the samne rocedure as hat of the conpound of
Exanple 62 from [l acuna] Exanp

=@ C (0.6 H20) . EXAMWPLE 151

5- Chl oro-3-{2-chl oro-5-[ (2- hydr ox y)né hyl ]- 10
phenyl} 1- (2 4- di met hoxybenzyl ) - 3-RathyN, pdo bn-z-one. d; R _-CHB; R
H; RB3=4-0CH3 ; R4 = 2-0CH3 |
CH,
()
H,CO
OCH,
TABLE 14
EXAMPLES R, M.p.; °C
Cl
142 114

CH,O(CH,),0CH,

Cl

143 71

CH,O(CH,),OCPh,

Cl

144 119

CH,OC,H,

5 EXAMPLE 145
5-Chloro-3-{2-chloro-5-[ (dimethylamino)methyl]phenyl}-

1-(2,4-dimethoxybenzyl)-3-methylindolin-2-one.
C

M: R= » Ry=-CH; ; R,=H ; R3=4-OCH5 ; R4 =2-OCH,

CHzN(CHs)z X=5-Cl;Y=H



CH2Q( CH2) 20H X=5-CI TY=H a) Preparation of

5- chl oro- 3-[ 2-chl or 0- 5- (1, 3- di oxol an-

2-yl) phenyl]-1-(2, 4-di met hoxybenzyl)-3-nmethylindolin- 2-one. 15 1 m of

et hyl ene glycol and 16 ng of p-toluenesul phonic acid are added to 2.044 g

of the conmpound prepared in a) of Exagahe 145 in solution in 22 m of

toluene. The reaction mxture is heated to reflux for 16 hours in a

react or equi pped with a Dean 20 and Stark apparatus in order to renove the

wat er ori gi patjy f h achi Al ter i f1or ature,
Qf ﬂar;égataaxrgﬁggtna%dfr SACH 1010 A [gar £ Y9 1 @ 0D RS/

30 m of wate extraction i 7 carried out wth ethyl

acetate. The onganig )RASR RS, 1-GRG iQ%R)1 androgse sedidenygid phat e and the
solvents are evaporated under reduced pressure to produce the expected

product, used di recdfl HeN dipdipld ¥ NtkasipAge 149 B)s Adde2PMsd.Wd en of
zi nc borohydride 1n diethyl ether (prepared according to the method

described in ChgmpyAkamiurBWHlor k384mad 4)n 1AL LELT)i dndrdien 1.2 ni
of trimethylsilyl chloride are added to 2.20 g of the conpound prepared in
a), in sobuti omdthaldk Mafaferl G tdirohimy dwet Harsuratat6 .0 °Af,t ethestirring for 2
hours 30 mnutes at roomtenperature, the reaction mxture is
mixture is filtered through celite, the solvents are
evaporated under reduced pressure and the residue is
purified by chromatography on a column of silica gel,
elution being carried out with a 90/10 (v/v)
10 cyclohexane/ethyl acetate mixture. The expected
product crystallized from pentane; M.p. = 134°C.
b) The compound of Example 145 is obtained by reductive
amination of the compound obtained in a) according to
the procedure of Example 33; M.p. = 125°C (0.6 Hz0).
15 The compounds of the following Examples 146

to 149 are obtained in the same way:



hydrol ysed with 30 ml of 1N hydrochloric acid and extraction is carried
out .with ethyl acetate. The organic phase is washed with water and dried
over 15 anhydrous sodi um sul phate, and the solvents are evaporated under
reduced pressure. The residue obtained is purified by chromatography on a
colum of silica gel, elution being caﬁged out with a 99/1 (v/v)

di chl or onet hane/ net hanol m xture. The fi'nal product is 20 obtained after
crystallization fromn-pentane; Mp. = 53C. This product can al so be

obt ai ned by deprotection in acidic nediuf e conpound of Exanple 143
according to T.L., 1977, 3473, or any o P5 met hod described in
Protective G oups in OS. by TW Geep ; fromWIey-Interscience (3rd
Edition, 1999). 128 EXAMPLE 152 cl

5- Chl or o- 3- (2- chl or o- 5-{ [ 2- (4%heyy axy] -
met hyl } phenyl ) - 1- (2, 4- di met hoxyb¢ thyfindolin- 2-one. R _ -CH3 ;
R =H; RB=4-0CH3 ; R4 = 2- s O2)2N\-/ X=5-Cl TY=H
| 0
CH,
H,CO
OCH,
TABLE 15
EXAMPLES °
R5 M-p.; C
salt
146 ~CH,NHCH; 76
H,CO;
o\\ _OCH,
: ,H
147 102
~CH;—N
148 ——CH;—“ 0 145
149 '—CHz—N/ 106
|
0.5 H,0

The racemic compound of Example 148 is
chromatographed on a chiral column under conditions
5 analogous to those of Example 102. The dextrorotatory
enantiomer, salified with hydrochloric acid in ethyl

ether, and its antipode are obtained; M.p. = 139°C.




a) Preparation of the 5-chloro-3-(2-chloro-5-({2-[(4-

net hyl phenyl ) sul phonyl ] et hoxy} net hyl ) phenyl ] - 1- (2, 4-

di met hoxybenzyl ) - 3-net hyl i ndol i n-2-one derivative. 0.39 ml of triethylam ne
and then 0.27 g of 10 p-toluenesul phonyl chloride are added to 0.48 g of
the- conpound of Exanple 151 in 1.5 m .of tetrahydrofuran at O0C After
stirring for 16 hours at roomtenperature, the reaction mxture is

hydrol ysed with 10 ml of water and extraction is carried out with ethyl
acetate. Theglay ?i ag§6 phase is washed with with an aqueous sodi um

hydr ogen carBONAt e sorution and then with water. The organi ¢ phase is

dri ed over aﬂh?ﬂt@ﬁ§o§8ng@gs hggggel di4La§ éghgggggn§§g)evaporated under

reduced pressure e expected p uct the"form of a paste,
20 whi ch pr OQUﬁath§1UQeexbmnabhﬁobL9w1BgniwgeN RetRyldcgtohigadi um
carbonate and then 0. nor phol rne are added to 0.75 g of the

conpound obtained in a |n solutlon in 2 mM of acetonitrile. After 2
hours at 75C, the reacti illg xture is cooled to room 129 tenperature,
i
16

hydrol ysis is j:arrReel ol thh 20; Rl = @H, wat,erH arr] =exocagt;i Bn=2-90tgrri ed
out with ethyﬁ acet at e. organic phase is washed a further tine with
water and dried over anhydrpus sodi um sul phat e,x + e spkwents 5 are
evapor ated under reduced pre$$UNEHTREHesi due is

5 Obtained according to the same procedure as
that of the compound of Example 62 from [lacuna]
Example 146; M.p. = 81°C (0.6 Hy0).

EXAMPLE 151
5-Chloro~3-{2-chloro-5-[ (2-hydroxyethoxy)methyl] -
10 phenyl}-l—(2,4-dimethoxybenzy1)—3—methylindolin-2-one.
C
@ : Ry= . R,=-CH, ; R,=H ; Ry=4-0OCH, ; R4=2-OCH,

X=6-Cl;Y=H
CH,O(CH,),0H

a) Preparation of 5-chloro-3-[2-chloro-5-(1,3-dioxolan-
2-yl)phenyl]-1-(2,4-dimethoxybenzyl)-3-methylindolin-
2-one.

15 1 ml of ethylene glycol and 16 mg of
p-toluenesulphonic acid are added to 2.044 g of the
compound prepared in a) of Example 145 in solution in
22 ml of toluene. The reaction mixture is heated to
reflux for 16 hours in a reactor equipped with a Dean

20 and Stark apparatus in order to remove the water
originating from the reaction. After cooling to room

temperature, 30 ml of water are added and extraction is



purified by chronatography on a colum of silica gel, elution being
carried out with a 20/80 (v/v) cyclohexane/ethyl acetate mxture. The
expected product is obtained after hydrochlorination with a solution of 10
hydrochloric acid in diethyl ether, evaporation and crystallization of the
resi-due fromn-pentane; Mp. = 81C (0. 7420. 1HC1). The enantioners of the
conpound of Exanple 152 are obtained in the sane way as for Exanple 102,
15 which enantioners are salified with fumaric acid in 20 acetone. The

fumarates ar 4,50l ed aflien eyapar ; (e OF ffie o%%&ﬁ%ﬁ 21[5?55:”&5: Mp. =

crystallization in diethyl ether: e dextrorotat e

+112C; [a] _ it b anhydod3@Hs RN ts%l%a’:t%ogﬁ'rd tHe S ARG conmpounds
of the following Exanples 153 to 157 are obtained in the sane way: 130 C
(1) OCH3 TABldzelevia¥AVRIteS REMeR: rddusld pressure to produce the
expected product, used directly in the following stage.
5 b)A 0.29M solution of zinc borohydride in diethyl ether
(prepared according to the method described in Chem.
Pharm. Bull., 1984, 32(4), 1411-1415) and then 1.2 ml
of trimethylsilyl chloride are added to 2.20 g of the
compound prepared in a), in solution in 14 ml of
10 dichloromethane, at 6°C. After stirring for 2 hours 30
minutes at room temperature, the reaction mixture is
hydrolysed with 30 ml of 1IN hydrochloric acid and
extraction is carried out with ethyl acetate. The
organic phase is washed with water and dried over
15 anhydrous sodium sulphate, and the solvents are
evaporated under reduced pressure. The residue obtained
is purified by chromatography on a column of silica
gel, elution being carried out with a 99/1 (v/v)
dichloromethane/methanol mixture. The final product is
20 obtained after crystallization from n-pentane;
M.p. = 53°C.
This product can also be obtained by
deprotection in acidic medium of the compound of
Example 143 according to T.L., 1977, 3473, or any other
25 method described in Protective Groups in O.S. by
T.W. Green et al. from Wiley-Interscience (3rd Edition,

1999).



153-CH2Q(CH2) 7N "N-CH398 4 H,0; 1 HC1 154-CH2Q(CH2)z N61 1 HO0; 1 HC1
155-CH2Q(CH2) 2 N83 0.5 H20; 1 HCl 0 156-CH2Q(CH2) 2NH-CH v95 1 H2G 1 HC1
157 -CH20 (CH2) 2N (CH3) 2111 1 HC1; 1.5 H20 The conpounds of Exanples 158
to -162 below 5 are prepared according to the procedure described for
Exampl e 18: 131 C OCH3 TABLE 17 EXAMPLESROM p.; C salt 158CF3

EXAMPLE 152
5-Chloro-3-(2-chloro-5-{[2- (4-morpholinyl)ethoxy] -
methyl }phenyl) -1-(2,4-dimethoxybenzyl) -3-methylindolin-

2-one.
o

+ Ry=-CH; © R,=H | R;=4-OCH; ; R, =2-0CH,

CHOCH)—N  © X=5Cl Y =H
/

a) Preparation of the 5-chloro-3-(2-chloro=-5-({2-[ (4-
methylphenyl) sulphonyl]ethoxy}methyl)phenyl]-1-(2,4-
dimethoxybenzyl)-3-methylindolin-2-one derivative.
0.39 ml of triethylamine and then 0.27 g of
10 p-toluenesulphonyl chloride are added to 0.48 g of the
compound of Example 151 in 1.5 ml of tetrahydrofuran at
0°C. After stirring for 16 hours at room temperature,
the reaction mixture is hydrolysed with 10 ml of water
and extraction is carried oﬁt with ethyl acetate. The
15 organic phase is washed with with an aqueous sodium
hydrogen carbonate solution and then with water. The
organic phase is dried over anhydrous sodium sulphate
and the solvents are evaporated under reduced pressure
to produce the expected product in the form of a paste,
20 which product is used in the following stage.
b) 0.12 g of sodium carbonate and then 0.20 ml of
morpholine are added to 0.75 g of the compound obtained
in a) in solution in 2 ml of acetonitrile. After 2

hours at 75°C, the reaction mixture is cooled to room



154 Cl zl~ OCH3 159187 H3C0 160H3COL153 OCH3 161CO\ 184 H 3 162
GH 3 3 163Br172 132 5 62H 206 C

- 129

temperature, hydrolysis is carried out with 20 ml of
water and extraction is carried out with ethyl acetate.
The organic phase is washed a further time with water
and dried over anhydrous sodium sulphate, the solvents
5 are evaporated under reduced pressure. The residue 1is
purified by chromatography on a column of silica gel,
elution being carried out with a 20/80 (v/v)
cyclohexane/ethyl acetate mixture. The expected product
is obtained after hydrochlorination with a solution of

10 hydrochloric acid in diethyl ether, evaporation and

crystallization of the residue from n-pentane;
M.p. = 81°C (0.7H20-1HCl).
The enantiomers of the compound of Example
152 are obtained in the same way as for Example 102,

15 which enantiomers are salified with fumaric acid in
acetone. The fumarates are isolated after evaporation
of the acetone and crystallization in diethyl ether:
the dextrorotatory enantiomer: M.p. = +112°C;

[@]%°, = + 76.7 (c = 1, CH30H) and its antipode.
20 The racemic compounds of the following

Examples 153 to 157 are obtained in the same way:




EXAMPLE 164 5-Chl or o- 3-(2-chl orophenyl ) - 1- (4 hydroxy 2-

nethoxybenzyl) 3-nethylindolin-2-one. ; R =-CH3 ; R =H; RB=4-0H; R4

= 2-0OCH3 ; X = 5-CI This conpound is already described in a) of Exanple

63.- Mp. = 200C. EXAVPLE 165 10

4- Chl oro-3-[5-chl oro-1-(2, 4-di net hoxybgngzyl ) - 3- hydr oxy-

2-oxoindoIin-3-y|]-N,N—diethyIbenzanide C0 Ro=15; R =-H; RR =H; R3
4-0CH3 ; R4 = 2-OCH3 ; X =5-C ; Y =H CCN(QQFB)Z a)

4 Chl oro-3-[5-chloro-1-(2, 4-di met hoxybepZyN

hydr oxy- 2- oxoi ndol i-n- 3-yl ] benzoi ¢ acid

under the conditions described in ﬁﬁ AT

is used in the follow ng stagg, Mp.

acid under the 20 conditions O

obtained; Mp. = 244C. 133

he conpound of Exanple 20 and
01, a solid is isolated which
C. b) By treating the preceding
0 CH}he expect ed conpound is

0
N )
CH,
H,CO
OCH,
TABLE 16
EXAMPLES Re M.p.; °C
salt
153 ~—CH,O(CH,) N—CH, 98

4 H,0; 1 HCI

154 —CH,0(CH,) ) 61
/_
A

155

—CH,O(CH,)sN 83

0.5 H,0; 1 HC1

156 —CH,O(CH,),NH— CH@ o5

1 H,0; 1 HC1

157 ~CH,0 (CH,) ;N (CH3) 5 111

1 HCl; 1.5 H;0

The compounds of Examples 158 to 162 below
5 are prepared according to the procedure described for

Example 18:



EXAMPLE 166 1-[4-Chloro-3-[5-chloro-I-(2,4-dinmethoxybenzyl) - 3-

met hyl - 2- oxoi ndol i n- 3-yl ] benzoyl ] - 4- met hoxypi peri dine Ro 5 a)

4- Met hoxypi peridine: 21.8 m of nethyl trifluoronethanesul phonate are
slLow y added, at approximately -20C, to 11 g of 1-

t ert - but oxycar bonyl - 4- hydr oxypi peri di n ,3Prepared according to J. Med.
Chem, 1998, 41, 25, 4983-4994, 10 diluted in 400 m of dichloronethane and
22.2 m of 2,6-di(tert-butyl)pyridine. Aft$g 16 hours at 20C, hydrolysis
is carried out with 0.5N hydrocgloricg aC|d nd extraction is carried out
wi t h di chl oronet hane. The organi : sphat ed [l acuna] over sodium
15 sul phate, the solvent is evaporg reduced pressure and the
residue is purified on a colum of #}ion being carried out with
a 60/40 dichl oromet hane/ cycl ohexane n1xt§re he oil obtained is used in
-the follow ng deprotection stage in the 2 Hpr esefce of 50 mM of a 2M

sol ution of hydrogen chloride in ethyl agetate. After two hours at 20C,
evaporation is carried out under & pressure, the residue is
triturated with ethyl ether, and the whj Holid is filtered off and dried
under reduced pressure at 134

TABLE 17

EXAMPLES Ry M.p.: °C

salt

CF,
158 Cr/[:;::r/ 154

OCH,
159 187
H,CO
160 rgco’[:;:] 153
OCH

3
161 H,CO 184

162 H.C

. CH 206

3

163 Bf/[:;::] 172




approximately 50C for three hours. The hydrochloride of the expected

conpound is obtained; Mp. = 135C. b) By treating the dextrorotatory

enanti omer of the conpound of Exanple 101 with the am ne described in 5

a) -under conditions anal ogous to those of Exanple 102, the expected

product, crystallized fromisopropyl eihgr, is isolated;, Mp. = 92C

(1H20); [a]2, =+ 93.3 (c =1, ethyl acetate). 10 EXAMPLE 167

1-[4-Chl oro-3-[5-chl oro-I-(2, 4-di net hoxybenzyl ) - 3-

met hyl - 2 OXOImpﬂE 316/4]benzoyl] 4- et hoxypi peridine Ro = 15 CON OC2HS ; R
- CH3 R2 4-0CH3 ; R4 = 2-CCH3 ; X =5-Cl ; Y =Ha)

4- Et hoxyp| persmnlsbrd#Bieqzid}gmyhéﬂﬂq&lof(ﬁ@gﬂ&yl@a a), using ethyl

trifluoronethanesul phonate, the hydrochloride of the expected amine is

i sol ated; M methokifanzyl )= thyllihddl iabizidirgd as for Exanple 166 b) by

usi ng the above aggne; Mp. = 108C (1H20); 20 [(X] 20C = + 100.1 (c = 1,

ethyl acetate). EXANPLE 168

1-[4-Chl oro-3-] 5-ch O\ - (2, 4-di met hoxybenzyl ) -

met hyl - 2- oxoi A& benReyHPHY RR.Z H ; Ry= Johi R,=2-OCH, ; X =5-Cl

5 This compound is already described in a) of
Example 63.

M.p. = 200°C.

EXAMPLE 165
10 4-Chloro—3—[5-chloro-1-(2,4-dimethoxybenzyl)—3—hydroxy-

2~ ox01ndolln 3-yl]-N,N-diethylbenzamide
Ct

R, = ; Ry=-OH ; R,=H ; Ry=4-OCH, ; R,=2-0CH, ; X=5-Cl ; Y=H

CON(C,H,),

a) 4-Chloro-3-[5-chloro-1-(2, 4-dimethoxybenzyl) -3~
hydroxy-2-oxoindolin-3-yl]lbenzoic acid

15 From the compound of Example 20 and under the
conditions described in Example 101, a solid is
isolated which is used in the following stage;
M.p. = 200°C.
b) By treating the preceding acid under the

20 conditions of Example 102, the expected compound is

obtained; M.p. = 244°C.



25 pyrrolidinocarbonyl piperidine 135 Ro = ; R =-CH3 ; R = H,; R3 =
4-OCH3;R4:ZOCH3;X:5-CI;Y:HCO\Va)(R)-Z-
(Pyrrolidinocarbonyl) -1- (tert- butoxycarbonyl)piperidine. From
1-t-ert-butoxycarbonyl-(R)-2 5 piperidinecarboxylic acid and pyrrolidine,
under conditions anal ogous to those of, Exanple 102, the expected product
is obtained after purification on a colum of silica, elution being
carried out with a 98/ 2 dichl oromet hane/ met hanol m xture; Mp. = 1OSC.f10
b R) - 2- ( Py @pd} r bonyl ) pi peri di ne hydrochl ori de. Deprotection o
t)he(pz ecec(zli ng cor%ggg under the conditions described in Exanple 166 a);

Mp. = 258C. 10);4ExNTRr®-560] s-enqRird-1eq Mig a i e kG Bediz3d ) 55 ani ne and as
for Exanple 16é t he exgect ed produgt crlystgﬁ F‘?‘E & ?g'&m i sopropyl

th i S obineithgd:-2 b14e-30yahi2eh WPhE thesygd
i [éeerh: §r8 3- [tg?:ghl glfg‘oll?& 4- di rreytahoxybzgr){i)‘/fA) thedyBlperidine

met hyl - 2- oxoi ndol i R-3;yl | benzoyl ] - (R) 2-N, N
di met hyl am nogar b perj fjf1€H, ; R,=H ; R,=4-OCH, ; R,=2-OCH, ; X=5-Cl ; Y=H

5 a) 4-Methoxypiperidine:

21.8 ml of methyl trifluoromethanesulphonate
are slowly added, at approximately -20°C, to 11 g of 1-
tert-butoxycarbonyl-4-hydroxypiperidine, prepared
according to J. Med. Chem., 1998, 41, 25, 4983-4994,

10 diluted in 400 ml of dichloromethane and 22.2 ml of
2,6-di(tert-butyl)pyridine. After 16 hours at 20°C,
hydrolysis is carried out with 0.5N hydrochloric acid
and extraction is carried out with dichloromethane. The
organic phase is isolated [lacuna] over sodium

15 sulphate, the solvent is evaporated under reduced
pressure and the residue is purified on a column of
silica, elution being carried out with a 60/40
dichloromethane/cyclohexane mixture. The oil obtained
is used in the following deprotection stage in the

20 presence of 50 ml of a 2M solution of hydrogen chloride
in ethyl acetate. After two hours at 20°C, evaporation
is carried out under reduced pressure, the residue is
triturated with ethyl ether, and the white solid is

filtered off and dried under reduced pressure at



136 Ro = ; R -CH3 ; R =H; RB=4-CCH3 ; R4 = 2-OCH3 ; X =5-C ; Y =
H. CON CON(CH3) 2 a) N, N- Di nethyl-l-tert but oxycar bonyl - (R) - 2-

pi peri di necar boxam de: Obtained as for Exanple 168 a); Mp. = 76C. 5 h)
N.N-Di met hyl - (R) -2-piperidinecarboxam de hydrochloride: Cbtained as for
Exanmple 168 b); Mp. = 194.4C. c) Exarq&g 169 IS obtained with the
preceding 10 am ne and as for Exanple t he expected product, which
crystallizes fromisopropyl ether, is obtalned Mp. = 123C (1H20.

EXAMPLE 170 %% % gﬂl ( 4- dlqﬁ t hoxyhen
met hyl - 2- oxoi cﬁDOIO[XA'rL ﬁq]ypenzoyI%qJ %}horfe urtsh %nyDOC%()rlde
2.2, 2. 11111 uoy0qtiay A %@w@&ma@%g{%%g%g MB. = 15Fc. B =R R
= 4-0CH3 ; R4 = 2- = |
b) By treating the dextrorotatory enantiomer of
the compound of Example 101 with the amine described in
5 a) under conditions analogous to those of Example 102,
the expected product, crystallized from isopropyl
ether, is isolated; M.p. = 92°C (1H,0); [a]® = + 93.3°

(c = 1, ethyl acetate).

10 EXAMPLE 167
1-[4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl) -3-

methyl-2-oxoindolin-3-yl]benzoyl]-4-ethoxypiperidine
C!

R, = . R,=-CH, ; Ry=H ; R, =4-OCH, ; R, =2-OCH, ; X=5-Cl ; Y=H

a) 4-Ethoxypiperidine:

15 Under the conditions of Example 166 a), using
ethyl trifluoromethanesulphonate, the hydrochloride of
the expected amine is isolated; M.p. = 148°C.

b) Example 167 is obtained as for Example 166 b)
by using the above amine; M.p. = 108°C (1H,0);

20 [a]?® =+ 100.1° (c = 1, ethyl acetate).

EXAMPLE 168
1-[4-Chloxro-3-[5-chloro-1-(2,4-dimethoxybenzyl) -3~
methyl-2-oxoindolin-3-yl]lbenzoyl]-(R)-2-

25 pyrrolidinocarbonylpiperidine



CH2-CF3 a) N-Methyl-N-2,2,2-trifluoroethyl-I-tert- 20

but oxycar bonyl - (R) - 2- pi peri di necar boxam de: 137 Obtai ned as for Exanple 169
a) with the hydrochloride of Nnethyl-2,2,2-trifluoroethylanmine (Mp. =
185C) prepared according to J.O C., 1959, 24, 1256; Mp. = 93C. 5 h)

Exanpl e 170 is obtai ned by deprotecti ngl3t5he am ne as for Exanple 169 b)
and the hygroscopic hydrochloride obtained is used with the dextrorotatory
enanti omer of the conmpound of Exanple 101 under conditions anal ogous to

t hose of Exanpl e“d02. The 10 expected product, crystallized from pentane,
is isolated; Mp. Q9C, [a] 20D = + 103.6 (c = 1, ethyl acetate).
EXAMPLE 171 1% « -3; Ro= M, ormy =l ( B, 44.dtApt ROXYBEAZY =535 Maf Dyl -

2- oxo0i ndol i n- 3-yl ] \MN=gfet hyt=—N- ( 2, 2, 2- trlfluoroethyl)benzanide. Ro =--~/ \)
; R =-CH3 ; RZ=H ;bR = 430CH3 ; R4 = 2-OCH3 ; X =5-C ; Y = H CON
/CH3 N CH2 CF3

S

a) (R)-2-(Pyrrolidinocarbonyl)~-1-(tert-
butoxycarbonyl)piperidine.
From l-tert-butoxycarbonyl-(R)-2-

5 piperidinecarboxylic acid and pyrrolidine, under
conditions analogous to those of Example 102, the
expected product is obtained after purification on a
column of silica, elution being carried out with a 98/2
dichloromethane/methanol mixture; M.p. = 105°C.

10 b) (RY-2-(Pyrrolidinocarbonyl)piperidine hydrochloride.
Deprotection of the preceding compound under
the conditions described in Example 166 a):;
M.p. = 258°C.
c) Example 168 is obtained with the preceding
15 amine and as for Example 166 b); the expected product,
crystallized from isopropyl ether, is obtained;

M.p. = 114°C (0.5H,0).

EXAMPLE 169
20 1-[4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl)~-3-
methyl-2-oxoindolin-3-yl]benzoyl] - (R)-2-N,N-

dimethylaminocarbonylpiperidine



ot ai ned according to Exanple 166 b) with the 20 hydrochl oride of
N.met hyl -2, 2, 2-trifluoroethylam ne nentioned in a) of Exanple 170; Mp. =
89C, [a]20, = + 83.4 (c = 1, ethyl acetate) 138 EXAMPLE 172
1-[4-Chl oro-3-[5-chloro-I-(2, 4-di net hoxybenzyl) - 3-

t hyl - 2- oxoi ndol i n- 3-yl ] benzoyl ] - 4 d| Iggor onmet hyI [ denepl peridine. Ro =5
R =-CH3; R =H; R3 =4-0CH3 ; ; =5-Cl ; Y=H CON)CF2

a) 4 (Di f1 uoronet ylldene)plperldlne hydrochlorlde. ot ai ned by

denet hyl ati on of tRke correspondi ng N-nethyl conpound, described in
Tet r ahedr on, F}980 3241, by the action of (x 10 chl oroet hg_/(l}

chl or of or mat e et o ) to RO ek 1ReA | Ko=408bg1 RapB9CH) B =5CI121M=8C. b)

Exanpl e 172 is prep? 4d a ding to Exanple 166 b) with the am ne
prepared in a). The exm@product is isolated by crystallization from
pentane; 15 MP. = 119C. \

CON(CHy),

a) N,N-Dimethyl-1l-tert-butoxycarbonyl- (R)-2-
piperidinecarboxamide:

Obtained as for Example 168 a); M.p. = 76°C.

5 b) N,N-Dimethyl-(R)-2-piperidinecarboxamide

hydrochloride:

Obtained as for Example 168 b);
M.p. = 194.4°C.
c) Example 169 is obtained with the preceding

10 amine and as for Example 166 b); the expected product,

which crystallizes from isopropyl ether, is obtained;

M.p. = 123°C (1H,0).

EXAMPLE 170
15 1-[4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl)-3-
methyl-2-oxoindolin-3-yl]benzoyl] - (R) -2- (N-methyl~N-

2,2,2-trifluoroethylaminocarbonyl)piperidine

Cl
Ry = . Ry=-CH, ; R,=H ; Ry=4-OCH, ; R,=2-OCH, ; X=5-Cl ; Y=H
ON >
con
~N
CH,—CF,

a) N-Methyl-N-2,2,2-trifluoroethyl-1l-tert-

20 butoxycarbonyl-(R)-2-piperidinecarboxamide:



EXAMPLE 173 1-[4-Chloro-3-[5-chloro-I-(2, 4-di net hoxybenzyl) - 3-
net hyl - 2- oxoi ndol i n- 3-yl ] benzoyl ] - (R) - 2 et hoxycar bonyl - 20

R4

(R) - 4-net hyl pi peridine. 139 Ro = ; R -CH3 ; RZ=H; R3 = 4-0CH3 ;
2-0CH3 ; X =5-C ; Y =HCONC ®RCZH5 Cbtalned accordlng to b) of Exanple
166 with ethyl (R)-4-nethyl-(R)-2-pipg hdlnecarboxylate described in J.
Med. Chem, 37, 1994, 23, 3889-3901. 5

frompentane, is isolated; Mp. = 106C. EXANPLE 174

1-[4-Chl oro-3-[5-chl or zyly) 0
met hyI 2- oxoi ndol i n-3 Oqiéjabenzoyc% @%1%?)/5@@ 6;)9|3€ér |wdl|tr}11e thI%D = --</ \)

e expected product, crystallized

R, 4_ ml
Obt ai ned acéﬁzﬁing ﬂ%%e & IR en I ézélgiiﬁldéroéiﬂyla Y= H CON CH3

of Exanple 166 With (S)-2-net hyl pi peridi

descri bed i n&\/P%; raﬁeﬁf@t )1 APETERS rd6cdilP o & . ALL73- 133, M4.

(0. 5H20)

10

15

20

LE 175
1256; M.p. = 93°C.

b) Example 170 is obtained by deprotecting the
amine as for Example 169 b) and the hygroscopic
hydrochloride obtained is used with the dextrorotatory
enantiomer of the compound of Example 101 under
conditions analogous to those of Example 102. The
expected product, crystallized from pentane, is
isolated; M.p. = 99°C; [a]®®, = + 103.6°(c = 1, ethyl

acetate) .

EXAMPLE 171
4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl) -3-methyl-
2-oxoindolin-3-yl]-N-methyl-N-(2,2,2-

trifluoroethyl)benzamide.
]

R, = . R,=-CH, ; R,=H ; Ry=4-0CH, ; R,=2-OCH, ; X=5-Cl ;

_CH,
CON
CH,—CF,

ne,

Y=H

Obtained according to Example 166 b) with the

hydrochloride of N-methyl-2,2,2-trifluoroethylamine
mentioned in a) of Example 170; M.p. = 89°C;

[@]?%, = + 83.4° (¢ = 1, ethyl acetate).

102C



1-[4-Chl oro-3-[5-chl oro-I-(2, 4-di net hoxybenzyl ) - 3-

nethyl 2 oxoi ndol i n- 3- yI]benzoyI] (R)-2- 20 ethoxycarbonyl pi peridine 140 Ro
= R -CH3 ; R =H,; R3 =4-0CH3 ; R4 =2-OCH3 ; X =5-C ; Y =H CON
CO 202H5 Obt ai ned according to b) of Exanple 166 with ethyl

(R) - 2-pi peridi necarboxyl ate, described.y,J. Med. Chem, 42, 1999, 22,
4584-4603; M p. = 113C. 5 EXAWPLE 176

1-[4-Chl oro-3-[5-chl oro-I-(2, 4-di net hoxybenzyl ) - 3-

met hyl - 2- oxo I]benzoyl] (R) 2- tert- but yl oxycar bonyl pi peri di ne.
Ro = 10 R, EQ%&%LE %Z& X =2-0CH3 ; X =5-C ; Y=H

CON CORC( CHBY 3 Byt R p I,L _gixture of 0.5
g of (Rf(hon%p}g%Fﬁgﬁko s XB gﬁhg%gx%ngé 4 gg%?EﬁP§¥%§%gX%fé?Ld sul phuric
acid and thmatnpmhexb&aiaablaa BLyQﬁbbﬁQéylyLﬂﬂe1 condensed at

difluoromethylidenepiperidine.
Cl

R, = i Ry=-CH, ; R,=H ; Ry=4-OCH, ; R,=2-OCH, ; X=5Cl ; Y=H

con{ Y=o,
5

a) 4-(Difluoromethylidene)piperidine hydrochloride:
Obtained by demethylation of the

corresponding N-methyl compound, described in
Tetrahedron, 1980, 36, 3241, by the action of a-

10 chloroethyl chloroformate according to J.0.C. 1984, 49,
2081-2082; M.p. = 211.5°C.
b) Example 172 is prepared according to Example
166 b) with the amine prepared in a). The expected
product is isolated by crystallization from pentane;

15 M.p. = 119°C.

EXAMPLE 173
1-[4-Chloro-3-[5-chloro~1-(2,4-dimethoxybenzyl) -3-
methyl-2-oxoindolin-3-yl]lbenzoyl]- (R)~2-ethoxycarbonyl-

20 (R)-4-methylpiperidine.



15 low tenperature, is placed in an autoclave. After stirring at room
{énperature for twenty four hours, the mnmedium cooled to approxinmately
-10C, is poured onto 150 m of an aqueous potassi um carbonate sol ution and
thet extraction is carried out with ethyl acetate. The 20 conbi ned organic
phases are washed with water, dried oyey NO2SO4 and evaporated to dryness.
The residue is 141 distilled under reduced pressure; B.p. = 46C under 30
Pa. b) Exanple 6 is obtained according to b) of Exanple 166 with the
am ne prepared if\a). The expected 5 product is crystallized from pentane;
M P. = 202.2C. ‘ 177
4- Chl or 0- 3- [ Be ehtr 0- D- ( 2 B+ BiGet FaxybeRzyHPCHs iy RFIOCH, ; X=5C ; Y=H
2- oxoi ndol i n- 3-yl [Net hyt=N- (2 10 di et hyl am noet hyl ) benzam de
hydrochloride. C1 RO #oN/ \ s R _ -CH3 ; RR = H; R3 =4-0CH3 ; R4 =
2-OCH3 ; X =5-C ; Y =N/G2H5 CONS (CH2)2 N(CH3)2 CObtained according to
b) of. Exanple 166 with N ethyl-2-di nmet hyl am noet hyl am ne, described in
J.A C.S., 1963, 2256-22689%:CHhe hydrochl oride of the 15 expected conmpound is
i solated fromethyl ether;

Obtained according to b) of Example 166 with

ethyl (R)-4-methyl-(R)-2-piperidinecarboxylate,
described in J. Med. Chem., 37, 1994, 23, 3889-3901.
5 The expected product, crystallized from pentane, is

isolated; M.p. = 106°C.

EXAMPLE 174
1-[4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl)-3-

10 methyl-2-oxoindolin-3-yl]lbenzoyl]-(S)-2-

methylpiperidine.
C
Ry = i Ry=-CH; ; R,=H ; R;=4-0CH, ; R,=2-OCH, ; X=5Cl ; Y=H
CON )
CH,

Obtained according to b) of Example 166 with
(S)-2-methylpiperidine, described in Tetrahedron

15 Asymmetry, 8, 1997, 8, 1275-1278; M.p. = 102°C (0.5H0).

EXAMPLE 175
1-[4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl) -3~
methyl-2-oxoindolin-3-yl]benzoyl]-(R) -2~

20 ethoxycarbonylpiperidine



MP. = 171 .5C (1H20) ; [a]20D = + 99 (¢ = 1, nethanol). EXAMPLE 178
4-Chl oro-3-[5-chloro-1-(2, 4-di met hoxybenzyl ) - 3-nethyl 20
2-oxoi ndolin-3-yl]-N-ethyl-N(2- norpholinoethyl)benzam de. R = CONS

(CH2)2N O ; R =-CHB; R =H; R3=4-0CH3 ; R4 =2-CCH3 ; X =5-C ; Y =
H- /C 2H5 142 Obtained according to b) .ofy Exanple 166 with
N- et hyl - 2- ncr phol i noet hyl am ne, described in Chem Pharm Bull., 45, 1997,

6, 996-1007; Mpy= 143C (0.5H20 . 5 EXAMPLE 179
4- Chl oro- 3-[ 5-chl oxo-1 - (2, 4-di net hoxybenzyl ) - 3- met hyl -
2- oxoi ndol i n-3-yl ] &t hyl - N-[ 2- (pyrid-4- yl)ethyl]benzam de. Ro = 10 CONS
(CH2)2 / \N /CZH5\ = - GH3-GH;RR,= H: R, RBOEHA: BCHB-OCHRY x= 2610GHB; X =
5-Cl ; Y = H Cbt ai ned ac?fifipg to b) of Exanple 166 with

CON

CO,C,H,

Obtained according to b) of Example 166 with
ethyl (R)-2-piperidinecarboxylate, described in J. Med.

Chem., 42, 1999, 22, 4584-4603; M.p. = 113°C.

5
EXAMPLE 176
1—[4-Chloro—3-[5—chloro-1-(2,4-dimethoxybenzy1)—3-
methyl-2-oxoindolin-3-yl]lbenzoyl] - (R) -2-tert-
butyloxycarbonylpiperidine.
Ci
Ro = ! Ry=-CH; | Ry=H | Ry=4-OCH,; ; R,=2-OCH, ; X=5-Cl ; Y=H
CON )
10 CO,C(CH,),

a) tert-Butyl (R)-2-piperidinecarboxylate.

A mixture of 0.5 g of (R)-homoproline, 22 ml
of dioxane, 2.2 ml of concentrated sulphuric acid and
then approximately 20 ml of isobutylene, condensed at

15 low temperature, is placed in an autoclave. After
stirring at room temperature for twenty four hours, the
medium, cooled to approximately -10°C, is poured onto
150 ml of an aqueous potassium carbonate solution and
then extraction is carried out with ethyl acetate. The

20 combined organic phases are washed with water, dried

over NO;504 and evaporated to dryness. The residue is



N-et hyl -2-(pyrid-4-yl)ethylam ne, described in J.A C S, 1956, 78, 4441.
The hydrochl oride of the expected product is isolated fromethyl ether; 15
M p. = 185C (1.5H20) . EXAWMPLE 180

4-,Chl oro-3-[5-chl oro-1-(2, 4-di net hoxybenzyl ) - 3- et hyl -

20x0|ndoI|n3yI] N- et hyl - N-(222 20l r|quoroethyI)benzamde RO = --</
\) ; R -CH3 ; R =H; RB=4-0CH3 ;R4 = 2-0CH3 ; X =5-C ; Y=H/
C2H5 CC]\I, ,,, CH2-CF3 143 (btained according to b) of Exanple 166 with

ot iU PSRRI 0.0 B G e 100
4- Chl or o- 3- [ 3pchloro-1- (2, 4-di net hoxybenzyl ) - 3- net hyl -

2- oxoi ndol i n- 3- yla] N-ethyl N-[2-(pyrid-2- yl) ethyl]benzam' de

hydrochloridgy RO = 'Ei@m Le: 1R6 15 G821nBA FcHo 5 5
2200He ¢ X=5-8 Y = BT Rrs 16 15 (CHz)Eaﬁtauﬁe aclor |ngto b)
of Exanple l@&awpll 166 with the amine prepared in a). The expected

5 product is crystallized from pentane; M.p. = 202.2°C.

EXAMPLE 177
4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl)-3-methyl-
2—oxoindolin-3—yl]-N=ethyl-N>(2-

10 dimethylaminoethyl)benzamide hydrochloride.
o]

Ry = + Ry=-CH; | Ry=H ; Ry =4-OCH, ; R,=2-OCH, ; X=5-Cl ; Y=H
/Csz

CON~. (CH,),-N(CH,),

Obtained according to b) of Example 166 with
N-ethyl-Z2-dimethylaminoethylamine, described in
J.A.C.S., 1963, 2256-2266. The hydrochloride of the

15 expected compound is isolated from ethyl ether;

M.p. = 171.5°C (1H;0); [a]®’ = + 99° (c = 1, methanol).

EXAMPLE 178
4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl) -3-methyl-
20 2-oxoindolin-3-yl]-N-ethyl-N-(2-

morpholinoethyl)benzamide.
Ci

R _ i Ry=-CH, : Ry=H : Ry=4-OCH, ; R,=2-0CH, ; X=5-Cl ; Y=H

C.H
bl
CON oy

22N 0
—/



N-et hyl -2- (pyrid-2-yl)ethylam ne, described in J.A C S., 1955, 5434. The
hydr ochl ori de of the expected product is isolated fromethyl ether; Mp. =
202C (1H20). EXAWMPLE 182

4. Chl oro-3-[5-chl oro-1I-(2, 4-di net hoxybenzyl ) - 3- et hyl -

2-oxoi ndol i n-3-yl ] -N-ethyl - N—(2 pyrrolhggnoethyl)benzanlde hydr ochl ori de.
Ro =20 R _ -CH3 ; R2 = H; CI:I—]B R4 = 2-OCH3 ; X =5-C ; Y=H
CzHs CON-, ,, (CH2) 2N Qot ai ned accordlng to b) of Exanple 166 with

N- et hyl - 2- pyrrolldlnoebg¥é g%?eaﬁg8§8ﬂh eqPIBBtOfNEéamg g?étgatES 1992,

1, 38-47. The hydrochl ori e ai ne rom et hyl

h M - oLl 1 3 scripe in em.
shnerd W B-ECICH Aol ScEKNELELAED agoccipon in o

2- oxoi ndol i np8ayh] - Ebgghquy-(gggplpgrlgggogbbyl)pegzaalg@3hydrochlorlde
Ro = 10
(0.5H,0) .

EXAMPLE 179
4—Chloro—3—[5—chloro—l-(2,4-dimethoxybenzyl)-3—methyl-

2-oxoindolin-3-yl]-N-ethyl-N-[2- (pyrid-4-

yl)ethyl]benzamide.
cl
Ry =  Ry=-CH, ; Ry=H ; R,=4-OCH, ; R,=2-OCH, ; X=5Cl : Y=H
_CH

2''s5
CON
10 ' —

Obtained according to b) of Example 166 with
N-ethyl-2-(pyrid-4-yl)ethylamine, described in
J.A.C.S., 1956, 78, 4441. The hydrochloride of the
expected product is isolated from ethyl ether;

15 M.p. = 185°C (1.5H,0).

EXAMPLE 180
4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl)-3-methyl-
2-oxoindolin-3-yl]-N-ethyl-N-(2,2,2-

20 trifluoroethyl)benzamide.
Cl

Ry = ; Ry=-CH; ; R;=H ; R;=4-0CH,; ; R,=2-0CH; ; X=5-Cl ; Y=H

CON/C2H5
“NCH,-CF,



15 CON,,,(CH2Z2)ZN; R =-CH3; Rz =H; RB3 =4-0CH3 ; R4 = 2-OCH3 ; X =
S-CI ; Y =H C HS otained according to b) of Exanple 166 with

N- et hyl - 2- pi peri di noet hyl am ne, described in Chem Pharm Bull., 1997, 45,
6,- 996- 1007. EXAMPLES 184 to 198 The [l acuna] follow ng Exanples 184 to 198
are obtai ned under the conditions b) of anple 166 and wth commercially
avai l able am nes: C OCH3 145 TABLE 13‘ MPLESREM P.; (Ja)20 , N -CC86. 3
184 OCH3 -CON111.7 185 N

Obtained according to b) of Example 166 with
N-ethyl-2,2,2-trifluoroethylamine, described in
J.A.C.S., 113, 1991, 4, 1288-1294; M.p. = 80°C (0.5H:0).

5 EXAMPLE 181
4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl) -3-methyl-
2-oxoindolin-3-yl]-N-ethyl-N-[2- (pyrid-2-

yl)ethyl]benzamide hydrochloride.

Ci
R, = . R,=-CHy ; R,=H ; Ry=4-OCH, ; R,=2-OCH, ; X=5-Cl ; Y=H
CH
2
CON\(CHZ)@
=
10 Obtained according to b) of Example 166 with

N-ethyl-2- (pyrid-2-yl)ethylamine, described in
J.A.C.S., 1955, 5434.

The hydrochloride of the expected product is

isolated from ethyl ether; M.p. = 202°C (1H20).
15
EXAMPLE 182
4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl)-3-methyl-
2-oxoindolin~-3-yl]-N-ethyl-N-(2-
pyrrolidinoethyl)benzamide hydrochloride.
Cl
Ry = i Ry=-CH; ; R,=H ; R;=4-OCH, ; R,=2-OCH; ; X=5-Cl ; Y=H
_CyH,
CON\(CHZ)ZN
20

Obtained according to b) of Example 166 with

N-ethyl-2-pyrrolidinoethylamine, described in J. Med.



-C080.5 1860. 5 H2ZO N -CO102. 8 187y N N193.7 -CO 1880. 5 H-0+ 96,8 1 HCO (c
=.1, methanol) CH3 119.5 185- CONH20O CH3 ~-~ -CON N-COCH3112 1900.5 H, 0 146
EXAMPLESRSM P.; Cfa] 20 D 191-CON NHCO-O+130 1. 5 HO

“

144

Chem., 35, 1992, 1, 38-47. The hydrochloride of the
product obtained is isolated from ethyl ether;

M.p. = 109°C (1.5H,0).

5 EXAMPLE 183
4-Chloro-3—[5—chloro-1—(2,4-dimethoxybenzyl)-3-methyl-
2-oxoindolin-3-yl]-N-ethyl-N- (2~

piperidinocethyl)benzamide hydrochloride.

Cl
R, = i Ry=-CH; ; Ry=H ; R,=4-OCH, ; R,=2-OCH, ; X=5-Cl ; Y=H
/Csz
CON
SCHLN )
3 10 Obtained according to b) of Example 166 with

N-ethyl-2-piperidinoethylamine, described in Chem.

Pharm. Bull., 1997, 45, 6, 996-1007.

EXAMPLES 184 to 198

15 The [lacuna] following Examples 184 to 198
are obtained under the conditions b) of Example 166 and

i with commercially available amines:

Rs
Cl g

H,CO OCH,



- CONH129. 8+ 114 192(c

-

1, ethyl acetate)

- CON131 1933

OHd -CON 199.4 Q 1951.5 HHO CH N -C0O109 N 1960.5 H 0 -CON10O4
145
TABLE 18
EXAMPLES Rs M.p.; °C [a]2%
—
—CON 86.3
184 \j
OCH,
—
—CON 111.7
185
/
—CON 80.5
N
186 2 | 0.5 H,0
NS
—
—CON 102.8
187 \/
T
—CON ~ IN 193.7
188 N 0.5 H,0 + 96,8
1 HCl (c =1,
methanol)
CH,
119.5
189 —CON H,0
CH,
—CON N—COCH, - 112
190 0.5 H,0

- CON124 1942H20




19700.5 H20 CH101 - CON 198\ 0.5 H20 - CON NH2188 1991 HC TABLE 18
(continuation 1) 147 The conpound of Exanple 199 is obtained by treating
t he conpound of Exanple 191 with a solution of hydrochloric acid in ethyl
acetate; the hydrochloride 1is isolated after evaporating the solvent and
taking 5 out the residue in pentane. EéAgPLE 200

4-Chl oro-3-[5-chloro-1-(2, 4- dlnethoxyb yl)-3-net hyl -

2-oxoi ndolin-3-yl]-N-ethyl-N-(2- 10 pyrldylnethyl)benzanide. Ro = a)

N- Et hyl - 2- pyrldylnethylanln@ABiEglgf(§°R¥r ggrbgialdehyde are added to

the m xture 3—8—g—ofrethyamne—h A 60——15—efteluene~ 110
m of ethanpl ExrMPLEBS2 i of trlethylanlne Af t pM. ptirténg at gH&for 3p
seconds, 2b g of 4 A mplecular sieve are addedland stirning is maintal ned
at 20C. The inso&g?le material/T1Ts\filtered
—CON NHCO—O+ 130
1.5 H-0
__CONH__<<:::> 129.8 + 114°
192 (c = 1, ethyl
acetate)
—CON 131
193 2:::i7
—CON 124
194 2H,0
OH
__CON : > 199.4
195 1.5 H,0
OH
—CON e 109
\/\/N\
196 0.5 H,0
—CON 104
197 0.5 H,0
OH
101
-—CON
198 \ 0.5 H,0
—-COND'NHZ 188
199 1 HC1




of f, copious washing with dichloronethane is carried 20 out, evaporation to
dryness is carried out and the residue is taken up in 50 m of nethanol.
.-8 g of sodium borohydride are added to this solution at approxinmately
OC.- After sixteen hours at approximately 20C, the solvent is evaporated
under reduced pressure 25 and the residug;is taken up in dichloromethane.
The 148 organi c phase is washed with 1N sodi um hydroxide solution and then
with an aqueous sodium chloride solution and dried over sodium sul phate,

th I t evapor a duge Ur @ qan sidue 5 is
dlgtfﬁlggn BIE . 24C Eﬁgegggggugg gg §§%g§%% 1?8 lgsggggéﬁggdggccording to

b) of Exanpkeeck66nwi EhetE%m%6hﬁ@ B&GR%%%lenlél whkR- 2 sé?gtléﬁ E%ZO) 10
EXAMPLE 201 4-Chloro-3-[5-chloro-1-(2,4- dlnethoxybenzyl

2- oxoi ndol i nhgdybknloetky behd( 3n @yhydyb&@taxb)b@ﬂéaﬁye%ocﬁqorldeR _ -G8
R =H; R3 4-0OCH3 ; R4 = 2-OCH3 ; X =5-C ; Y =H 15 a)
N-Ethyl 3- pynsdybwéﬁhyhaafher €btabmading the saleewayaas kBkExgnpl e 200 a)

from 3- pyri di necar boxal dehyde; B.p. = 77C under
5 out the residue in pentane.

EXAMPLE 200
4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl) -3-methyl-
2—oxoindolin—3—yl]—NLethyl—NL(Z—

10 pyridylmethyl)benzamide.
Ci

R _  Ry=-CH, ; R,=H ; R;=4-OCH, ; R,=2-OCH, ; X=5-Cl ; Y=H

_C.H,
CON\\CH 7\

=

a) N-Ethyl-2-pyridylmethylamine:
5 g of 2-pyridylcarboxaldehyde are added to

the mixture of 3.8 g of ethylamine hydrochloride, 60 ml

15 of toluene, 110 ml of ethanol and 13.2 ml of
triethylamine. After stirring at 20°C for 30 seconds,
25 g of 4 A molecular sieve are added and stirring is
maintained at 20°C. The insoluble material is filtered
off, copious washing with dichloromethane is carried

20 out, evaporation to dryness is carried out and the
residue is taken up in 50 ml of methanol. 1.8 g of
sodium borohydride are added to this solution at
approximately 0°C. After sixteen hours at approximately
20°C, the solvent is evaporated under reduced pressure

25 and the residue is taken up in dichloromethane. The



530- Pa. b) Exanple 201 is obtained according to b) of 20 Exanple 166 with
the am ne prepared in a); MP. = 95.5C (0.5H20) . 149 EXAMPLE 202

4- Chl oro-3-[5-chl oro-1-(2, 4-di net hoxybenzyl ) - 3- net hyl -

2-0xo0i ndol i n-3-yl]-N-(2-di et hyl am noet hyl )-N-(2, 2, 2-
trifluoroethyl)benzam de hydrochloride, o = --~/ ; R =-CH3 ; RR = H; R3
= 4-0CH3 ; R4 = 2-0CH3 ; X =5-C ; Y=F-(CH)2-N(CH3)2 5 CON,,, CH2-CF3
a) N-(2-Dinethylamnoethyl)trifluoroacetamde: 11.5 m of trifluoroacetic

anhydride aregrgaddedpah ap@g%bgﬁteelw 06 4R t 89 of 2-
di et hyl am noét hyl ampnesl n 150 m of él chl or%ﬁgglﬁgm}a&? Bk §e23 9 m of

triethyl aningo160ish andatﬁéhu@a@tﬁoghuﬁhu@bﬁér benaLk EHhHEhBQ are added at
20C, separation is carried out by settling, the organic phase is dried
over sodi um sullphabe, ahbiedsekyenteis seuapar abeghatd, t bge ES%QHE i §
distilled under reduced pressure; 15 B.p. 94C under 1975 Pa. b)

N-2, 2, 2-Tri f buapoethgb- ﬂﬂdem'etrbyihaadnpeébyham aad Anhsnl UheoRe8f 9Beg oOf

am de prepared in a) in 250 mM of ether is added to 2.78 g of lithium

alum nium® 1is distilled; B.p. = 64°C under 180 Pa.
b) Example 200 is obtained according to b) of
Example 166 with the amine prepared in a); M.p. = 89°C
(0.5H,0) .

10 EXAMPLE 201
4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl)-3-methyl-
2-oxoindolin-3-yl]-N-ethyl-N- (3-

pyridylmethyl)benzamide.
ci

R, =  Ry=-CHy ; Ry=H ; Ry=4-OCH, ; R,=2-OCH, ; X=5-Cl ; Y=H

_CiH,
COM\CH 74 \

—N
15 a) N-Ethyl-3-pyridylmethylamine:

Obtained in the same way as in Example 200 a)

from 3-pyridinecarboxaldehyde; B.p. = 77°C under
530 Pa.
b) Example 201 is obtained according to b) of

20 Example 166 with the amine prepared in a);

M.p. = 95.5°C (0.5H,0) .



hydride in 50 mM of ethyl ether at approximately O0C. 20 After stirring
overnight at 22C, 20 ml of a saturated aqueous sodi um sul phate sol ution
are added, filtration is carried out through celite, the celite is washed
with 3 tinmes 100 ml of ether, the conbined filtrates are partially
evaporated and then treatnent is carriq~ 5 out with a solution of
hydrochloric acid in ethyl 150 acetate.” The hydrochl ori de of the expected
product is filtered off; Mp. = 232.6C. c¢) Exanple 202 is obtained

according to nple 166 with the am ne prepared in b) and then 5
salificationEg%yﬁig gg?ution of hydrochloric acid in ethyl ether; Mp. =

201. 5C (2H20)}.¢ LE_?QS hl -1-(2 . 4-dimethoxvb 1) -3 ol
4- Chl oro-3-[5-chloro-1 - 2,z-d?ﬁgt%o§y6enz§?§-39ﬁ¥tﬁgry16 3-methyl

2- oxoi ndol i n23p¥%bindbfi 3ndBrPL Ny NanpRaPREBMY ] aklin8E BNy REORANRAE , 2
hydrochloride. R= R = cnn-rg h‘ Rzmi H RS&: 4- O0H3 & §4 :Q%-OCHS . X =
5-C ; Y = HeeOMiuboEb@81Ry N bRy 2mi d&2hbdadchloride.

N- (3-Di net hyl am o propyl?acetanide: otained in the sane way as in a) of
Example 15 202 wi cetic anhydride and 3

R, = i Ry=-CH; ; Ry=H ; Ry=4-OCH; ; R,=2-OCH; ; X=5Cl ; Y=F

CON/(CHz)z'N(CHa)z
“NCH,-CF,

a) N- (2-Dimethylaminocethyl) trifluoroacetamide:
11.5 ml of trifluorocacetic anhydride are
added at approximately 0°C to a solution of 6 g of 2-
dimethylaminoethylamine in 150 ml of dichloromethane
10 and 23.9 ml of triethylamine. 50 ml of a dilute sodium
bicarbonate solution are added at 20°C, separation is
carried out by settling, the organic phase is dried
over sodium sulphate, the solvent is evaporated and the
residue is distilled under reduced pressure;
15 B.p. = 94°C under 1975 Pa.
b) N-2,2,2-Trifluorcethyl-2-dimethylaminoethylamine:
A solution of 5 g of amide prepared in a) in
250 ml of ether is added to 2.78 g of lithium aluminium
hydride in 50 ml of ethyl ether at approximately 0°C.
20 After stirring overnight at 22°C, 20 ml of a saturated
aqueous sodium sulphate solution are added, filtration
is carried out through celite, the celite is washed
with 3 times 100 ml of ether, the combined filtrates
are partially evaporated and then treatment is carried

25 out with a solution of hydrochloric acid in ethyl



di met hyl am nopr opyl am ne; B.p. = 91C under 84 Pa. D)

N- Et hyl - 3-di net hyl am nopr opyl am ne: Qbt ai ned under conditions anal ogous to
those of b) of Exanple 202 in tetrahydrofuran at reflux; 20 B.p. = 75C
under 45 Pa. c) Exanple 203 is obtai ned according to b) of Exanple 166
with the am ne prepared in b). The %?Achl oride is isolated by treatnent
with hydrochloric acid in ethyl ether = 222C. 151 EXAMPLE 204

4- Chl oro- 3-[ 5- chIoro-I-(2,4-dinethoxybenzyl) 3- et hyl -

ny ot o | 06 e%%‘i%ﬁ%wé@f&ﬁ%@'é‘ Yot BERIET AR, 5hp
5-C ; % ﬁg a) @g;ﬁﬁy& 3-(pyrid-4-yl)propyl am ne: krom
3- (pyrld 4 proplona dehy descri in J. Oganonetallic Chem, 599,

2, 2000, 298c§03 and geiyl am e hydsoedl oed desc@uphd 8 ©9pt&d ned

Example 166 with the amine prepared in b) and then
5 salification with a solution of hydrochloric acid in

ethyl ether; M.p. = 201.5°C (2H,0).

EXAMPLE 203
4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl) -3-methyl-
10 2-oxoindolin-3-yl]-N-(3-dimethylaminopropyl)-N-

ethylbenzamide hydrochloride.
cl

0 = v Ry=-CH; | R,=H ; R;=4-OCH, ; R,=2-OCH, ; X=5-Cl ; Y=H

/Csz

CON
"N (CH,), N(CH,),

a) N-(3-Dimethylaminopropyl)acetamide:
Obtained in the same way as in a) of Example
15 202 with acetic anhydride and 3-
dimethylaminopropylamine; B.p. = 91°C under 84 Pa.
b) N-Ethyl-3-dimethylaminopropylamine:
Obtained under conditions analogous to those
of b) of Example 202 in tetrahydrofuran at reflux;
20 B.p. = 75°C under 45 Pa.
c) Example 203 is obtained according to b) of
Example 166 with the amine prepared in b). The
hydrochloride is isolated by treatment with

hydrochloric acid in ethyl ether; M.p. = 222°C.



10.anal ogously to a) of Exanple 200 and after purification on a colum of
silica, elution being carried out wwth a 90/10 di chl or onet hane/ net hanol

m xture, which oil is wused in the follow ng stage. b) Exanple 204 is
obt ai ned according to b) of 15 Exanple 166 with the anine prepared in a).
The expected product is isolated aftergpurification on a colum of
silica, elution being carried out with a 97/ 3 di chl or onet hane/ net hanol
nlxture and hydrochlorlnatlon with a solution of hydrochloric acid in

et her; NFQA%E 152 EXAMPLE 205
5- Chl oro 3-[2-c oro - (2- oxopi peri di nonet hyl ) phenyl ] -

1 (2, 4-di mhh@mbﬁ%lsal-) Sadmrcﬂ)g—'ln- Q' '4'1113.1&%0 eh2y3)R3-met R2 = H;
R3 4- OCH3 ; CIEHS = H CH 05%50 ny o?y?he al dehyde

prepared In2abxaind@mynmsaquana@&hgd’ [BO( yxdldsigi-on of 90 ng of nethyl
5- am nopent anoat e hydrochloride in m of toI uene, 2 m of ethanol and 150

21 of tri et l)pHopsyldbenzpiiaed MyiddlochlGridel.t een m nutes later, 1.9 g of 4
cl

Ry = ; Ry=-CH, ; R,=H ; R,=4-OCH, ; R,=2-OCH, ; X=5-Cl ; Y=H

/Csz

CONT_ \

(CH,); / N

a) N-Ethyl-3-(pyrid-4-yl)propylamine:

From 3-(pyrid-4-yl)propionaldehyde, described
in J. Organometallic Chem., 599, 2, 2000, 298-303, and
ethylamine hydrochloride, an oil is obtained

10 analogously to a) of Example 200 and after purification
on a column of silica, elution being carried out with a
90/10 dichloromethane/methanol mixture, which oil is
used in the following stage.

b) Example 204 is obtained according to b) of

15 Example 166 with the amine prepared in a). The expected
product is isolated after purification on a column of
silica, elution being carried out with a 97/3
dichloromethane/methanol mixture, and hydrochlorination
with a solution of hydrochloric acid in ether;

20 M.p. = 207°C.



10.nol ecul ar sieve are added. After 3 hours at approxi mately 20C, the
insoluble material is filtered off and is washed copiously with

di chl oronet hane, and the solvents of the filtrate are evaporated under
reduced pressure. The oil obtained is taken up in 15 4.1 m of nethanol and
20.1 ng of sodium borohydride are addegd,at 0C. After stirring for 16 hours
at approximately 20C, the solvent is evaporated under reduced pressure,
the residue is taken up in dichloromethane and washing is carried out with
a 0.5N 20 aqﬁgghﬁ‘(ggyn1hydroxide solution and then with a dilute aqueous
sodi um chl oride solution. The organic phase is dried over sodi um sul phate,
the sol vent S%hﬂmﬁfﬁ%m75€@%ﬂ§‘é§iﬁ&&ﬂ@tﬁ prash is
chromat ogr aphed on a columm of silica, elution being 1 carried out with a
98/ 2 di chl orpnges haned metNekeben £ X\ 43-Gne TEL LARSTL ©R owgluct s
crystallized fromm pentane; Mp. = 72C. 5 EXAMPLE 206

1-[4-Chl oro-3-[5-chtqro-| -(4-chl oro-2-nmet hoxybenzyl) - 3-

met hyl - 2- oxorpndql yl ] berzoydH, PirDe i Ok ey RBo.ac CHR. s ~R2, =,H ; R3 =
4-Cl ; R4 = 2P 3 X = 5-C ;HLYRE ﬁg")‘ﬁeﬁe‘%‘ﬁ?r“‘ zoct;, 5L 0¥ S

4-chl or o- 3-[ 5-chl oro- -(4?§ii>ro-2
CH—N

0

5 250 mg of the aldehyde prepared in a) of
Example 145 are added to a solution of 90 mg of methyl
5-aminopentancate hydrochloride in 3 ml of toluene,

2 ml of ethanol and 150 ml of triethylamine at
approximately 0°C. Fifteen minutes later, 1.9 g of 4 A

10 molecular sieve are added. After 3 hours at
approximately 20°C, the insoluble material is filtered
off and is washed copiously with dichloromethane, and
the solvents of the filtrate are evaporated under
reduced pressure. The oil obtained is taken up in

15 4.1 ml of methanol and 20.1 mg of sodium borohydride
are added at 0°C. After stirring for 16 hours at
approximately 20°C, the solvent is evaporated under
reduced pressure, the residue is taken up in
dichloromethane and washing is carried out with a 0.5N

20 aqueous sodium hydroxide solution and then with a
dilute aqueous sodium chloride solution. The organic
phase is dried over sodium sulphate, the solvent is
evaporated under reduced pressure and the residue is

chromatographed on a column of silica, elution being



1Q et hoxybenzyl ) - 3- hydr oxy- 2- oxoi ndol i n- 3-yl ] benzoate: From conpound | V. 2
and according to the procedure described in Exanple 20, the expected
product is obtained after chronmatography on a columm of silica, elution
bei-ng carried out with a 50/50 15 cycl ohexane/ di chl oronet hane m xture; M p.
=.205C. b) Met hyl 4-ch|oro-3-[3,5-dicq%%ro-l-(4-ch|oro-2-

nmet hoxybenzyl ) - 2- oxoi ndol i n- 3-yl ] benzoat'e: btai ned according to a) of
Preparation 13 fromthe conpound described in a). 20 c) Methyl

ahlor o o o gk oshi (d1e0! 81 95)a (i cnorongnsne /methagiloung 111, o:

oo oo 2ccpuplagt oot leBLeRs: aHgtcL ! Lo o epguoppgcesor e 1

met hoxybenzylbd 8z et hyl 5 2- ox9p ol i n- 3-yl [ benzoate: Obtained according to
t he procedure described in Exanple 37 fromconmpound 111.9; Mp. = 158C. 5
e) 4-Chloro-3-[5-chloro-1-(4-chl oro-2-net hoxybenzyl) -
3- et hyl - 2- oxoi ndol i n- 3-yl ] benzoi ¢ acid: Obtained according to the
operati onadl EXAMPLE 206scri bed in Exanple 101 fromthe conpound obtained in
d); Mp. = 199C

1-[4-Chloro-3~[5-chloro-1-(4-chloro-2-methoxybenzyl)-3-

methyl-2-oxoindolin-3-yl]benzoyl]piperidine.

C
Ro:Q <3 Ry=-CHy ; Ry=H ; Ry=4-Cl ; R,=2.0CH, ; X=5:Gl ; Y= H
ON

a) Methyl 4-chloro-3-[5-chloro-1-(4-chloro-2-
10 methoxybenzyl)-3-hydroxy-2-oxoindolin-3-yl}benzoate:
From compound IV.Z2 and according to the
procedure described in Example 20, the expected product
is obtained after chromatography on a column of silica,
elution being carried out with a 50/50

15 cyclohexane/dichloromethane mixture; M.p. = 205°C.

b) Methyl 4-chloro-3-[3,5-dichloro-1-(4-chloro-2-
methoxybenzyl)-2-oxoindolin-3-yl]benzoate:

Obtained according to a) of Preparation 13
from the compound described in a).

20 <) Methyl 4-chloro-3-[5-chloro-1-(4-chloro-1- (4-
chloro-2-methoxybenzyl)-3H-2-oxoindolin-3-yl]benzoate;
compound III.9:

Obtained according to b) of Preparation 13

from the compound described in b); M.p. = 126°C.



10.f) Exanple 206 is obtained in the same way as for Exanple 112 fromthe
acid obtained in e); Mp. = 86C. EXAMPLE 207 15

1-[4-Chl oro-3-[5-chl oro-1I-(4-chl oro- 2- net hoxybenzyl ) - 3-

net hyl - 2- oxoi ndol i n-3-yl ] benzoyl | - 4- hydroxyplperldlne Cl Ro =, R -CH3
Rz =H; R3 = 4CI;R4:2-OCHB;X—-§,1 Y = HON OH btained in the
sane way as for Exanple 134 fromthe aC|d prepared in e) of Exanple 206;
20 Mp. = 1290(1H20) . EXAMPLE 208

1-[4-Chl oro hI or.o- | - et hox be Y|

met hyl - 2 ox &l ndo ﬁ@?%ﬂﬁlégiﬁfﬁ I% 9? ° §“§et2§x§@é?bonylplper|d|ne 155
Ro = ; @ﬁ% H_, -Gl X33 1), ;Y = H
Cbtalned |nHFh ﬂg% 3 tﬁ%é 2 dxd%?fb %fbnl ﬁe a0|3 prepared in e)

of Exanpl e 206; NIP Ob%%gﬁe&5é@é®%%4%éﬂ¥% the procedure described

in Example 37 from compound III.9; M.p. = 158°C.

5 e) 4-Chloro-3-[5-chloro-1-(4-chloro-2-methoxybenzyl) -~
3-methyl-2-oxoindolin-3-yl]lbenzoic acid:

Obtained according to the operational mixture

described in Example 101 from the compound obtained in
d); M.p. = 199°C.

10 £) Example 206 is obtained in the same way as
for Example 112 from the acid obtained in e);

M.p. = 86°C.

EXAMPLE 207
15 1-[4-Chloro-3-[5-chloro-1-(4-chloro-2-methoxybenzyl)-3-

methyl-2-oxoindolin-3-yl]benzoyl] -4-hydroxypiperidine
Cl

R . R,=-CH, ; R,=H ; Ry;=4-Cl ; R,=2-0OCH, ; X=5Cl ; Y=H

Obtained in the same way as for Example 134
from the acid prepared in e) of Example 206;

20 M.p. = 129°C (1H,0).

EXAMPLE 208
1-[4-Chloro-3-[5-chloro-1-(4-chloro-2-methoxybenzyl) -3-
methyl-2-oxoindolin-3-yl]benzoyl] - (R)-2-

25 methoxycarbonylpiperidine.



Met hyl 4-chloro-3-[5,7-dichloro-1-(2, 4-

di met hoxybenzyl ) - 3- net hyl - 2- oxoi ndol i n- 3-yl ] benzoate. C Ro =; R = -CH3 ;
R =H; R3=4-0CH3 ; R4 = 2-CCH3 ; X =5-C1 ; Y=7-C COX®RCH3 10 a)

Net hyl 4-chloro-3-[5,7-dichloro-1-(2, 4-
di met hoxybenzyl) - 3- hydr oxy- 2- oxoi ndol ijn-s3-yl ] benzoate:  From conmpound IV. 3
and according to the procedure described in Exanple 20, the product
obtained is isgﬁated; MP. = 225C. 15 b) Met hyl

4-chl oro- 3-[ 1- ( 2,4- di net hoxybenzyl)-3,5, 7-

trichl oro- 2- oxoi ngo -3-yl ] benzoate: Cbtained according to a) of
Prepar ati on 3 e prio@utCHdederithefs T #rChy R 3P-Qth h&ps-m » Y=H

4-chl oro-3-[5, 7-diNetor o-f/~-(R, 4- 20

di met hoxybenzyl ) - 3H 2-0oNpi ndg! i n- 3-yl ] benzoate; conpound 111.10: 156

(bt ai ned according to b) of Areparation 13 fromthe product described in
b); Mp. = 173C. d) Exa b%MQOQ is obtained according to the procedure
described in Exanple 37 fromthe product conpound 5 111.10; Mp. = 166C.

EXAVPLE 210 3-(5-Am 323¢hl.01gPhgyl L@, (¢ 61 @69 bxbapte 131

from the acid prepared in e) of Example 206;

M.p. = 101°C.

EXAMPLE 209
Methyl 4-chloro-3-[5,7-dichloro-1-(2,4-

dimethoxybenzyl) -3-methyl-2-oxoindolin-3-yl]benzoate.
Cl

Ro = . R,=-CH, ; R,=H ; R;=4-OCH, ; R,=2-OCH, ; X=5-Cl ; Y =7-Cl
CO,CH,
10 a) Methyl 4-chloro-3-([5,7-dichloro-1-(2, 4~
dimethoxybenzyl)-3-hydroxy-2-oxoindolin-3-yl]benzoate:
From compound IV.3 and according to the
procedure described in Example 20, the product obtained
is isolated; M.p. = 225°C.
15 b) Methyl 4-chloro-3-[1-(2,4-dimethoxybenzyl)-3,5,7-
trichloro-2-oxoindolin-3-yl]lbenzoate:
Obtained according to a) of Preparation 13
from the product described in a).
c) Methyl 4-chloro-3-[5,7-dichloro-1-(2,4-
20 dimethoxybenzyl)-3H-2-oxoindolin-3-yl]benzoate;

compound III.10:



di met hoxybenzyl )-3-nmethylindolin-2-one. Ro = 10 N2 R, _ -CH3 ; R2 = H; R3
=.4-0CH3 ; R4 = 2-OCH3 ; X =5-Cl ; Y=7-C a)

3- (2-Chl or o- 5- am nophenyl ) -5, 7-di chl oro-1-(2, 4-

di-net hoxybenzyl ) - 3- hydr oxyi ndol i n- 2- one: Obtai ned from conpound |V.3 and
according to the procedure described inyExanple 21; Mp. = 124C. 15 b)
3-(2-Chl oro- 5-am nophenyl )-1-(2, 4

di met hoxybenzyl)-3,5, 7-trichl oroi ndol i n-2-one: Cbtained according to a) of

Preparation 13 frOﬁltb%tB&%@HC5c€%§8EhBe@o'B abt Sleparation 13
3- (2- Chl or o- 5- am nophenyl ) -

di met hoxybenzyby- 2hé- gk@ah@&odggtk@gghl An2pPReis . pcoapgu@d 111.11: Qotai ned
according to b) of Preparation 13 fron1the product descrlbed inb); Mp. =

118C. d) Exanpl e B@Bmpseobvai nedoBeagrdiungctorthag 25 e&@cgea&@ddeécribed
in Exanple 37 fromthe product conpound 111.11; Mp. = C. 157 EXAMPLE
211 1-[4- ChHesoxr3bE8- ¢hl 8xampiE233- drnmthhéybenaubt dompound
met hyl - 2- oxoi ndol i n- 3-yl ] benzoyl ] - 4, 4-

5 III.10; M.p. = 166°C.

EXAMPLE 210
3-(5-Amino-2-chlorophenyl) -5, 7-dichloro-1- (2,4~

dimethoxybenzyl) -3-methylindolin-2-one.
Cc

o = ; Ry=-CH, ; Ry=H | Ry=4-OCH, ; R,=2-OCH, ; X=5.Cl ; Y = 7.C|
10 NH,
a) 3-(2-Chloro-5-aminophenyl) -5, 7-dichloro-1-(2, 4-
dimethoxybenzyl) -3-hydroxyindolin-2-one:
Obtained from compound IV.3 and according to
the procedure described in Example 21; M.p. = 124°C.
15 b) 3-(2-Chloro-5-aminophenyl)-1-(2, 4-
dimethoxybenzyl)-3,5, 7-trichloroindolin-2-one:
Obtained according to a) of Preparation 13
from the product described in a).
c) 3-(2-Chloro-5-aminophenyl)-1- (2, 4-
20 dimethoxybenzyl)-2,7-dichloro-3H-indolin-2~one;
compound III.11:
Obtained according to b) of Preparation 13
from the product described in b); M.p. = 118°C.
d) Example 210 is obtained according to the
25 procedure described in Example 37 from the product

compound III.11; M.p. = 112°C.



diftuoropiperidine. Ro =5 ; R=CH3 ; R2=H; R3=4-0CH3 R4=2- OCH3 ;

X=5-Cl ; Y=H Qotained according to b) of Exanple 166 with
4, 4-di fl uoropi peridine, described in Chem Pharm Bull., 1993, 41, 11,
1971-1986; Mp. = 98.5C (0.5H20) 10 EXAMPLE 212
5=Chl or o- 3- (2-chl or ophenyl ) - 1- [ 4- ( 2- but§-am no) - 2-
nmet hoxybenzyl ] - 3-net hyl i ndolin-2-one. C =W= 4-NHCHCH R =CHR = 2-CCH
, RR )(CH)] 3 , ;

EXAMPLE 211

1-[4-Chloro-3—[5—chloro-1—(2,4—dimethoxybenzyl)—3—
methyl-2-oxoindolin-3-yl]benzoyl]}-4,4-

difluoropiperidine.
Ci

R, =  Ry=-CH; ; Ry=H ; R;=4-OCH, ; R,=2-OCH, ; X=5-Cl : Y=H

F
ON
F
5

Obtained according to b) of Example 166 with
4,4-difluoropiperidine, described in Chem. Pharm.

Bull., 1993, 41, 11, 1971-1986; M.p. = 98.5°C (0.5H,0).

10 EXAMPLE 212
5—Chloro-3—(2-chlorophenyl)—1—[4-(2-butylamino)—2-

methoxybenzyl] -3-methylindolin-2-one.
Cl

R = . R,=CH, : R,=H ; R, = 4-NH[CH(CH,)(C,H,)] ; R, = 2-OCH, ;
.=

X=5Cl:Y=H
Obtained under conditions analogous to those

15 of Example 56; M.p. = 158°C.

EXAMPLE 213
5-Chloro-3-(2-chlorophenyl) -1- (4-isobutylamino-2-
methoxybenzyl) -3-methylindolin-2-one.

Cl

R, = . R,=CH, ; R,=H ; R,=4-NHCH,CH(CH,), ; R, =2-OCH, ;

X=5Cl:Y=H
20



3.3 3; ;4 =25 2Ro X=5-Cl : Y=H Ootai ned under conditions anal ogous
to those 15 of Exanple 56; Mp. = 158C. EXAMPLE 213

5- Chl or o- 3- (2- chl or ophenyl ) - 1- (4-i sobut yl am no- 2-
nethoxybenzyl)-3-nmethylindolin-2-one. 20 ; RR =CH3 ; RR = H; R3 =

4- NHCH2CH(CH3) 2 ; R4 = 2-0OCH3 ; X5-Cl j5& = H 158 Obtai ned under conditions
anal ogous to those of Exanple 55; Mp. = 136C. EXAMPLE 214 5

4- Chl oro-3-[5-fluoro-1I-(2, 4-di net hoxybenzyl ) - 3- net hyl -

Obtained under conditions analogous to those

of Example 55; M.p. = 136°C.

EXAMPLE 214
5 4-Chloro-3-[5-fluoro-1-(2,4-dimethoxybenzyl)-3-methyl-

2-oxoindolin-3-yl]-N, N-diethylbenzamide.
Cl

- i Ry=-CHy ; R,=H ; Ry=4-OCH, ; R,=2-OCH, ; X=5F : Y= H

CON(C,H,),

a) Methyl 4-chloro-3-[1-(2,4-dimethoxybenzyl)-5-
fluoro-3-hydroxy-2-oxoindolin-3-yl]benzoate:

10 From compound IV.4 and according to the
procedure described in Example 20, the expected product
is isolated; M.p. = 188°C.

b) Methyl 4-chloro-3-[3-chloro-1-(2,4~-
dimethoxybenzyl)-5-fluoro-2-oxoindolin~3-yl]lbenzoate:

15 Obtained according to a) of Preparation 13
from the product described in a).

c) Methyl 4-chloro-3-[1-(2,4-dimethoxybenzyl) -5~
fluoro-3H-2-oxoindolin-3-yllbenzoate; compound III.1Z2:
Obtained according to b) of Preparation 13

20 from compound III.12; M.p. = 138°C.

d) 4-Chloro-3-[1-(2,4-dimethoxybenzyl)-3-methyl-5-
fluoro-2-oxoindolin-3-yl]benzoic acid:

From the product described in c¢) and
according to the procedure of Example 37, the methyl

25 ester of the expected compound is obtained, which ester



2-o0xoi ndolin-3-yl]-N, N-di ethyl benzamde. Cl RR _ -CH3 ; R2 = H; R3 =
4-OCH3 ; R4 = 2-OCH3 ; X =5-F; Y=H \ --<CON (C2H5)2 a) Met hyl

4-chl oro-3-[ 1- (2, 4-di net hoxybenzyl ) - 5-

fl uor o- 3- hydr oxy- 2- oxoi ndol i n- 3-yl ] benzoate: 10 From conpound |V. 4 and
according to the procedure described 1'% Exanpl e 20, the expected product
is isolated; Mp. = 188C. b) Methyl 4-c ?oro-3-[3-ch|oro-|-(2,4-

di met hoxybenzyl ) - 5-f | uor o- 2- oxoi ndol i n- 3-yl ] benzoate: 15 Qbt ai ned
according t fi Py J f t: I ct T il a). c
Net hyl aochigr )c‘fs%d[ i 2,5%3{ ki #%fyt%‘%gﬁﬁﬁéﬂ% QPP e 4 ©)

f 1 uor o- 3H 2-oxoindQliii-3rey Idhenzeghe 1eanpeupd Llkok2:, Obtained according

to b) of Preparation 13 20 from conpound II1.12; Mp. = 138C d)
4- Chl or o- 3- [g}- (2, 4- di me{chaarenzy|donpdBINWE Txample 214 is
fl uor o- 2- oxoi ndol i n-3-yl ] benzoi c acid: Fromthe product described in c) and

accordi ng t edthe fdeediye tife Bamilte o3 dhexmidly 122 ester of the
expect ed conmpound i s obtained, which ester 159 is used directly in the
saponi fi cat iMmp .r eactd’an under the conditions of Exanple 101; Mp. = 89C

EXAMPLE 215
4-Chloro-3-[1-(2,4-dimethoxybenzyl) -3-methyl-2-

oxoindolin-3-yl]-N,N-diethylbenzamide.

C

R, = ; Ry=-CH, ; Ry=H ; Ry=4-OCH, ; R,=2-OCH, ; X=H ; Y=H
10

a) Methyl 4-chloro-3-[1-(2,4-dimethoxybenzyl)-3-

hydroxy-2-oxoindolin-3-yl]benzoate:

From compound IV.5 and according to the

procedure described in Example 20, the expected product

15 is isolated; M.p. = 172°C.

b) Methyl 4—chloro—3—[3—cﬁloro—1—(2,4—
dimethoxybenzyl)~-2-oxoindolin-3-yl]benzoate:

Obtained according to a) of Preparation 13
from the product described in a).

20 c¢) Methyl 4-chloro-3-[1-(2,4-dimethoxybenzyl)-3H-2-

oxoindolin-3-yl]lbenzoate; compound III.I13:

Obtained according to b) of Preparation 13
from compound III.13; M.p. = 122°C.
d) 4-Chloro-3-[1-(2,4-dimethoxybenzyl)-3-methyl-2-

25 oxoindolin-3-yllbenzoic acid:



e) -The racem ¢ conpound of Exanple 214 is obtained under the conditions of
Exanple 102; 5 Mp. = 79C. EXAMPLE 215
4- Chl oro-3-[1-(2, 4-di net hoxybenzyl ) - 3- met hyl - 2-
oxoi ndol i n-3-yl]-N, N-di et hyl benzamde. ¢ Ro = ---//\) ; RL =-CH3 ; R2 =
H; R3=4-0CH3 ; R4 = 2-OCH3 ; X = Hpeof = H 10 a) Met hyl
4-chloro-3-[1-(2, 4-di nmet hoxybenzyl ) -3-" hydroxy- 2- oxoi ndol i n- 3-yl ] benzoat e:
From conpound |V.5 and according to the procedure described in Exanple 20,
t he expected product I S..1.sq] ; T 2C hyl
4-ch|oro-3-[3-ch|oro-F%?g{}Ped?ﬁgﬁﬁggyggﬁffﬁf%élg?o?ﬁd%??n-3-y|]benzoate:
bt ai ned acGrRG kO t2) e x%r&%%tﬂe%fl%xfah%met he ,produgltagscribed in
a). 20 c) Methyl 4-chloro-3-[1-(2, 4-di net hoxybenzyl) - 3H 2-
ox0i ndol i n- IHel b ¥z aalee o @RARRAUIN G hPbubd iGDlRItREHca; Cahdichy els@ek) of
Preparation 13 from conpound 111.13; Mp. = 122C. d)
4-CE|0r0-3-hb—@%eQWﬂim%kﬁgxyb@ntmb)s&p@ﬁﬁﬁﬁbaiio&Sr@&@kﬁ@@lMndéfyl]benzoic
acid: 160

5 the conditions of Example 101; M.p. = 103°C.

e) The racemic compound of Example 215 is
obtained under the conditions of Example 102;

M.p. = 85°C.



From the product described in c) and according to the procedure of Exanple
37, the nethyl ester of the expected conpound is obtained, which ester 1is
used directly in the saponification reaction under 5 the conditions of
Exanpl e 101; Mp. = 103C. e) The racen c conpound of Exanple 215 is

obt ai ned undgp bhe7gengitions of Exanphe102; M p. ‘Péé?FR (96636775 161
or a

CLAI M5 PCT/ FR0O1/ 00980 1. Compound in the formof a pure "enantioner

m xture of enantioners of formula: 5 in which: - Ro represents a group
chosen from 10 (1) in which: - Z1 rep ﬁ ts a chlorine, bromne, iodine
or fluorine atomor a (Cl-C4) alkyl, ) al koxy or trifluoronethyl

group; 15 - Z2 represents a hydrogen, chlorine, bromne, iodine or
fluorine atomor a (CL-C4) al kyl, (C3-C5) cycloal kyl, (Cl-C4) al koxy,
(C3-C5) cycl oal koxy 1. Compound in the form of a pure

enantiomer or of a mixture of enantiomers of formula:

2 {

in which:

- Ro represents a group chosen from:
Z;
(i) : Re

10

in which:

- Z; represents a chlorine, bromine, iodine or
fluorine atom or a (C,-Cy)alkyl, (Ci-C4)alkoxy or
trifluoromethyl group;

15 - Z; represents a hydrogen, chlorine, bromine, iodine
or fluorine atom or a (C;-C4)alkyl,
(C3~-Cs) cycloalkyl, (Cy-Cy4)alkoxy, (C3-Cs) cycloalkoxy
or (Cy-Cs)polyfluoroalkyl group;

- Rs represents T;W in which T; represents -(CHs)n, it

20 being possible for m to be equal to 0 or 1, and W




or (Cl-C4) polyfluoroal kyl group; R5 represents T1IWin which Tl represents
20 being possible for mto be equal to O or 1, and W 162
represents a hydrogen atom or a hydroxycarbonyl (or carboxyl),
(C1l-A) al koxycar bonyl, 1, 3-di oxol an-2-yl or 1, 3-di oxan-2-yl group,

- (CH2) m it

Wrepresents an -NR6R7 group in which

of one anot her,
(C1-A4) al kyl sul

with 10 the nitrogen atomto

a hydrogen atom a (Cﬁ-%ﬂ) al kyl group, a

or el se

R6 and R7 represent, independently

phonyl group or a phenyl sul phonyl group in which tgefphenyl
roup can be nopg: L=, Or I i d.by Z5; .or _else R6 and R7 form
g p P@pregénté) a ﬁx\c}i}?@ﬁéﬁ é%&% or aﬁrb\é%r,o%yc%%%fi

t hey are& bo

i group

optionally subsééfbgfyhpy @:nggégQ%ﬁgkgﬁb?ﬂgggplog_gg 0x%9;,05_glse R6 and

R7 form wth
group opti onal
el se R6 and R7

pyrrolidinyl or piperighylegoup, rdiee Sats Hyrngddrdi gyb

groups optional

10

15

20

25

the nitrogen atomto

aré~bonded; "a prerazinyI

¥rsupstafsted 0,1 4-position by a Z3 substituent; or
?orn] wth then%ipfgég% atomto which they are bonded, a

nd, pLRELH dy!

u
|y being substituted by Z4; 20 or el Se V?represents an
-NR8COR9 gr oup Rg anvhirshrBBreephnesenhaepehMEhOUENoAL @A 058t hEL; 4) al kyl

hydrogen atom, a (C;-C4)alkyl group, a
(C1-Cy)alkylsulphonyl group or a phenylsulphonyl
group in which the phenyl group can be mono-, di- or
trisubstituted by Zs; or else Rg and R- form, with
the nitrogen atom to which they are bonded, a
morpholinyl group optionally substituted by a
(C1-C4)alkyl group or an oxo; or else R¢ and R, form,
with the nitrogen atom to which they are bonded, a
piperazinyl group optionally substituted in the
4-position by a Z; substituent; or else R¢ and R;
form, with the nitrogen atom to which they are
bonded, a pyrrolidinyl or piperidyl group, the said
pyrrolidinyl and piperidyl groups optionally being
substituted by Z;

or else W represents an -NRgCORy group in
which Rg represents a hydrogen atom or a (Ci—-Cs)alkyl
group and Ry represents a hydrogen atom or a
(Ci-C4)alkyl, benzyl, pyridyl or phenyl group, it
being possible for the said phenyl group to be
mono-, di- or trisubstituted by Zs; or else Rq
represents an -NRjgR;; group in which Rjg and Ri;

represent, independently of one another, a hydrogen



group and RO represents a hydrogen atomor a (Cl-C4)alkyl, benzyl, pyridyl
or- phenyl group, it being possible for the said phenyl group to be 25
nono-, di- or trisubstituted by Z5; or else RO represents an - NRIOR11
group in which R1I0O and R11 represent, independently of one another, a
hydrogen 163 atomor a (Cl1-C4) alkyl [hLaguna] or else R10 and R11 form
with the nitrogen atomto which they are bonded, a pyrrolidinyl, piperidyl
or norpholinyl group optionally substituted by a (Cl-C4)al kyl group; 5 or

el se RI represeptgmacpYhr okt Nadh q&atihﬁﬁ_%& cRisReri d-2:ylg, - 3-yl or
-4-yl group, the said pyrrolidinyl” and piperidyl groups optloﬁélly bei ng

substituted by ZdrmprwetBetR® hepre§ent stdm- 13- R2cRM theg2aLOR12 group in
which T2 represents - (CH2) n-, it 10 being possible for'n to be equal to

1, 2, 3 and 4, bande®l2arppresentisnqal (GRigdrialkosy asrpNRIOREL group, RI10
and R11 being as defined above; or else Wrepresents a - CONRL3R14 group in
whi ch R13 repregeatp aphydnagep stbstbtubedSobyCl- G4)-Gl kikyl( G30GP)
cycl oal kyl, nonofluoro (Cl-C4) al kyl or polyfluoro (Cl-C4) al kyl group and
R14 repreSents arhgdregln mwmsenty Gl-rem kidigrougd, e ptienyll gr oup
optionally piperid-2-yl, -3-yl or -4-yl group, the said
pyrrolidinyl and piperidyl groups optionally being
substituted by Z;; or else Ry represents a -T,-Ri, or
-T2-COR;12 group in which T, represents - (CH,),-, it
10 being possible for n to be equal to 1, 2, 3 and 4,
and Rip represents a (C;-C4)alkoxy or -NRjgRi; group,
Rio and R;; being as defined above;
or else W represents a -CONR;3R;; group in
which R;3 represents a hydrogen atom or a
15 (C1-C4)alkyl, (Cs3-Cy)cycloalkyl,
monofluoro (C;-Cy)alkyl or polyfluoro(C;-Cs)alkyl
group and Rjs represents a hydrogen atom, a
(C1~-C4)alkyl group, a phenyl group optiocnally
substituted by Zs, a -T4-Ris group in which T,
20 represents -(CHz)q, with q equal to 1, 2, 3 or 4, and
Ris represents a hydroxyl group, a (C;-C4)alkoxy
group, a (C;-Cy)alkoxycarbonyl group, a
(C1-Cy)alkoxycarbonylamino group, a phenyl group
optionally mono- or disubstituted by Zs;, a pyrid-
25 2-yl, -3-yl or -4-yl, or an -NRjgRj;7 group in which
Ri¢ and R;; represent, independently of one another,

a hydrogen atom or a (C;-C4)alkyl [lacuna)] or else



substituted by Z5, a -T4-R15 group in which T4 20 represents -(CH2)q, with
g-equal to 1, 2, 3 or 4, and RI15 represents a hydroxyl group, a (ClL-C4)
al koxy group, a (Cl-C4) al koxycarbonyl group, a

(C1l- 4) al koxycar bonyl am no group, a phenyl group optionally nono- or
drsubstituted by Z5, a pyrid 25 2-yl, 434yl or -4-yl, or an -NRL6R17 group
in which R15 and R17 represent, indepenéently of one another, a hydrogen
atomor a (Cl-C4)al kyl [lacuna] or else 164 R16 and R17 form wth the

nitrogen atom-t j th r - | oup. optional |y
rmno-gor di substﬁiw\t,\,{t}!tng)*d1 1§/ g&z% - é; ald%g? 13%%%%&%? é%&segé?l@%%g_ R17 form
wth the nitro t t i C n a yi group
optionally subgt%ia'?gt ggbi %otéﬁgaﬁ- %o@???gﬁigi}gg %gguguggf[t?,?f%%;&or el se R16

and R17 form wibRother Rikuggentatem by whieh ¢y ane ponded, a
pyrrolidinyl or piperidyl group, the said 10 pyrrolidinyl and piperidyl

groups optional kysbeRng arsulpst i foked Byt 5ché tnbetdgepngesstood that, when
g =1, R15 is other than hydroxyl, (d-C4)al koxy, (d-C4) al koxycarbonyl
am no or SNR16RyhIchothelyserRlBoanddd, Ridplpemnziht/h heupi trogen atomto
whi ch they are is bonded, a norpholinyl group optionally nono- or
optionally substituted in the 4-position by a Z3
substituent or else Rj¢ and Ry; form, with the
nitrogen atom to which they are bonded, a
pyrrolidinyl or piperidyl group, the said
10 pyrrolidinyl and piperidyl groups optionally being
substituted by Zs, it being understood that, when
g =1, Ris is other than hydroxyl, (C1-Cs)alkoxy,
(C1-C4)alkoxycarbonylamino or -NRj¢Ri7; or else R;3 and
Riy form, with the nitrogen atom to which they are
15 bonded, a morpholinyl group optionally mono- or
disubstituted by a (C;-Cs)alkyl group or a
piperazinyl group optionally substituted in the
4-position by a Z3; substituent; or else Rj; and Ry
form, with the nitrogen atom to which they are
20 bonded, an azetidinyl, pyrrolidinyl, piperidyl or
hexahydroazepinyl group, the said pyrrolidinyl,
piperidyl and hexahydroazepinyl groups optionally
being mono- or disubstituted by Zs;
or else W represents an OR;g group in which
25 Rig represents a hydrogen atom or a (C;-C4)alkyl,

(C1—-Cy)alkoxy(C1-Cy)alkyl or -T3-Rjs group in which Tj

represents - (CHy)p—, it being possible for p to be



di substituted by a (C--C4)al kyl group or a piperazinyl group optionally
substituted in the 4-position by a Z3 substituent; or else RL3 and Rl14
form with the nitrogen atomto which they are 20 bonded, an azeti dinyl,
pyrrolidinyl, piperidyl or hexahydroazepinyl group, the said pyrrolidinyl,
pikperidyi and hexahydroazepi nyl groups;gptionally being nono- or

di substituted by Z8; or else Wrepresents an OR18 group in which 25 R18
represents a hydrogen atomor a (O-C4)alkyl, (d-C4)al koxy(d -C4)al kyl or

-T3-Ri g group i {Ch T epresents - zen [ PSS for pto
be 165 equal to M%g g? %n%fﬁﬁg ?2@0 %sg%%%%%ﬁ??hgrﬁgd?ggyB?akg&?l’

tri phenyl net hoxyr heﬁ@@g@@goquyps_mﬁmﬁgfthﬁgg;jﬁpg&g§§p¢30a hydr ogen
atomor a (Cl-C4)al kyl group and R21 represents a hydrogen atom or a

(CLl-C4) al kyl, bepetsahydrofiyanydsmtdydm osr tLt (@hyds apyyanyksephyl  group,
or else R20 and R21 form with the nitrogen atomto which they are bonded,
a norpholinyl geodpRz;opeporakhysmanbydebgdnsabshi but ed (by-@,) @Ck34) al kyl
group or a piperazinyl group optionally substituted 10 in the 4-position by
a Z3 subsbit uentetorhedsel ROy amelt IRZIL dorigt malydtdyey mirdy logerhyalt om t o
which they are bonded, a pyrrolidinyl or piperidyl group, the
group, or else Ry and Ry; form, with the nitrogen
atom to which they are bonded, a morpholinyl group
optionally mono- or disubstituted by a (C;~Cs)alkyl
group or a piperazinyl group optionally substituted
10 in the 4-position by a Zj; substituent, or else Ry
and Ry; form, with the nitrogen atom to which they
are bonded, a pyrrolidinyl or piperidyl group, the
said pyrrolidinyl and piperidyl groups optionally
being substituted by Zs;
15 - Z; represents a (C;-C4)alkyl, pyridyl, phenyl,
(C1-Cyq)alkylcarbonyl or (C1-C4)alkoxycarbonyl group;
- 44 represents an oxo, a fluorine atom, a hydroxyl, a
(C1-Cs)alkyl, a benzyl, an amino, a
(C1-Cy)alkylamino, a di(C;-Cy)alkylamino, a
20 (Ci—-Cq)alkoxy, a (C1-Cy)alkoxycarbonyl or a
(C1-Cy4) alkoxycarbonylamino;
- Zs represents a chlorine, bromine, iodine or
fluorine atom, a hydroxyl group, a (Ci-Cs)alkyl group
or a (Ci-C4q)alkoxy group;
25 =~ Zy; represents a fluorine atom, a hydroxyl group, a

hydroxy (C;-C4)alkyl group, a (Ci-C4)alkyl [lacunal, a

(C1-C4)alkoxy [lacuna] or a (C1-C4)alkylcarbonyl



said pyrrolidinyl and piperidyl groups optionally being substituted by Z5;
15 - Z3 represents a (Cl1-C4) al kyl, pyridyl, phenyl, (Cl-C4) alkyl carbonyl
or (Cl-C4) al koxycarbonyl group; - Z4 represents an oxo, a fluorine atom
a hydroxyl, a (C -C4) alkyl, a benzyl, an am no, a (Cl-C4) al kylam no, a di
(€l-C4) alkylamno, a 20 (Cl-C4) al koxys a (Cl-C4) al koxycarbonyl or a
(C1-4) al koxycarbonyl am no; - Z5 represents a chlorine, brom ne, iodine or
fluorine atom a hydroxyl group, a (Cl-C4)al kyl group or a (Cl-C4) al koxy
group; 25 - Z7 rept nts a fluorine atom a hydroxyl group, a hydroxy
(Cl-c4) al kyl group, a (Cl-C4) alkyl [lacuna], a (Cl-C4) al koxy [l acuna]

or a (Cl-C4)- alkylearhanyk 166 £ 8 o ERN fluorine atom or
a hydroxyl, (é%yc4 ra th 2 E%%qgéiﬁgg%kyl,Bb§§§3F§ygnlno (C -C4)

al kyl am no, di (&G-ctairlkyl Qmm%)@c(l@él%)l abkexyaar hgAayb, (CL-C4)
al koxycar bonyl am no, (C3-C6) cycl oal koxy, hydroxycarbonyl hydroxy (C--C4)

al kyl, (Cl-C4) dt.koxyalkii&d)nal kgl (C;G)aCk)y lakkaxy or ~ CONR23R29 group in
whi ch R23 and R24 represent, independently of one another, a hydrogen
5 (C1-Cy) alkoxycarbonyl, (C1-C4)alkoxycarbonylamino,
(C3-C¢) cycloalkoxy, hydroxycarbonyl,
hydroxy (C1-Cs) alkyl, (C1~C4)alkoxy(Ci-C4)alkyl,
(C1-Cy)alkoxry or —-CONR,3Rz4 group in which Rp3 and Ry
represent, independently of one another, a hydrogen
10 atom, a (C1-C4)alkyl, a monofluoro(C;-C4)alkyl or a
polyfluoro(C;-Cs)alkyl, or else Ry3 and Ryy form, with
the nitrogen atom to which they are bonded, a
pyrrolidinyl or piperidyl group, the said
pyrrolidinyl or piperidyl groups optionally being

15 substituted by Z3 or a difluoromethylidene;

Z, N
N

(i) : L/

- Zg represents a chlorine atom or a (C;-C4)alkyl or
(C1-Cy) alkoxy group:;

20 - R; represents a (C;-C4)alkyl group optionally
comprising a double or a triple bond, a
(C1~Cy)alkoxycarbonyl group, a phenyloxycarbonyl
group or a Ti;-Ry; group in which T; is as defined
above and Ry; represents a hydroxyl or (C;-C4)alkoxy

25 group;

- Rz and Ry represent, independently of one another, a



10 atom a (Cl-C4) al kyl, a monofluoro (C -C4) alkyl or a polyfluoro
(C1l-4) alkyl, or else R23 and R24 form with the nitrogen atomto which
they are bonded, a pyrrolidinyl or piperidyl group, the said pyrrolidinyl
or piperidyl groups optionally being 15 substituted by Z3 or a

di fl uoronet hyl i dene; Z Z6 represents a gplorlne atomor a (Cl-C4) al kyl or
(C1-C4) al koxy group; 20 - R, represen% a (G-c4) alkyl group optionally
conprising a double or a triple bond, a (Cl-C4)al koxycarbonyl group, a

phenyl oxycar bony rg Hp QﬁlStheFQZ géﬁggfﬁ%x%QOQSOﬁr%ugcl(hgé d above

and R22 represen s ydrox

r epr esent, |nde8§ng? (i%ﬁﬁml gqg%%her a 167 hydrogen, chlorlne or

fluorine atom or (Cl-C4) al koxy group; R3 represents a

chlorine or flu ( ) al B koxy.  hydroxyl . 5
(C1-C4) car banoy! c%s@%t%;lakﬁhgg}ég%yogmﬂngorg]g; Colnabkox

trifluoromethyl (cam,nalk(E3- Q@%Q%qbQ§b§ylaHyagoxin1 C4) alkylanlno di
(C1-4) alkylam no, tri Cl-C4) al kyl anfroni um A-; A- bei ng an anion,
5 (C1-C4) carbamoyl, (Ci;-C4)alkylcarbonylamino, nitro,
cyano, trifluoromethyl, amino, (C3-C¢) cycloalkylamino,
(C1—-Cq)alkylamino, di(C;-C4)alkylamino,
tri(C;-Cy)alkylammonium A”, A” being an anion,
pyrrolidin-1-yl, piperid-l-yl, piperazin-1-yl,
10 morpholin-4-yl or hexahydroazepin-1-yl group;

- X and Y represent, independently of one another, a
hydrogen, chlorine, bromine, iodine or fluorine atom
or a (Cy-C4)alkoxy or trifluoromethoxy group;

and their pharmaceutically acceptable salts, their

15 solvates and their hydrates.
2. Compounds according to Claim 1 in the
form of a pure enantiomer or of a mixture of

enantiomers of formula:

X Ro
Ry
Y N0
CH, M
R
R2
R3

20 in which:

Ry represents



pyrrolidin-1-yl, piperid-21-yl, piperazin-1-yl, 10 norpholin-4-yl or
hexahydr oazepi n-1-yl group; X and Y represent, independently of one

anot her, a hydrogen, chlorine, bromne, iodine or fluorine atom or a
(Cl-C4)al koxy or trifluoromethoxy group; and their pharmaceutically
acceptable salts, their 15 solvates a9g8their hydrates. 2. Conpounds
according to Caiml inthe formof a pure enantionmer or of a m xture of
enantionmers of formula: (1) 20_in which: RO represents 168 Z1, Z2, Rl, Rz,
R3, R4, R5, Y and X are as def Ahed for (1), and their pharmaceutically
acceptabl e salts, their sol vates 1nd their hydrates. 5 3. Conpounds
according to(@aim?2 of fornul Rwhi ch Rl represents a nethyl or
hydroxyl group and RO, R2, R3; R4, X and Y are as defined for (1) ; in the
10 formof a pure enantionmer o#Z qf a m xture of enantioners, and their
pharmaceutically acceptable salt's, their solvates and their hydrates. 4.

Conmpounds according_to C aim 3 of
Zi, 22, Ri, Rz, Rz, Rg, Rs, Y and X are as defined for

(I), and their pharmaceutically acceptable salts, their

solvates and their hydrates.

5 3. Compounds according to Claim 2 of
formula:
X Ro
R1
Y oo
R,
R,
Rs

in which R; represents a methyl or hydroxyl group and
Ros Ra2y R3, Ry, X and Y are as defined for (I); in the
10 form of a pure enantiomer or of a mixture of
enantiomers, and their pharmaceutically acceptable
salts, their solvates and their hydrates.
4. Compounds according to Claim 3 of

formula:



formula: 169 in which Rl represents a nethyl or hydroxyl group and ROr R3,
R4 and X are as defined for (1) ; in the formof a pure enantioner or of a
m xture of enantioners, and 5 their pharmaceutically acceptable salts,

their solvates and their hydrates. 5. Conpounds according to Caim4 of
formula: N CH2 (Ic) OCH3 10 in which fggrepresents a nmet hyl or hydroxyl
group and RO and R3 are as defined for (l); in the formof a pure
enantionmer or of a m xture of enantioners, and their pharnaceutically
acceptabl e salts, their solvates and heir hydrates. 15 6. Conpounds
according to Claim5 of for ROCH3 in which Rl represents a

nmet hyl or hydroxyl group and defined for (1); in the formof a
pure enantioner

2 (Ib)

in which R; represents a methyl or hydroxyl group and
Ro, R3, Rs and X are as defined for (I); in the form of
a pure enantiomer or of a mixture of enantiomers, and
5 their pharmaceutically acceptable salts, their solvates
and their hydrates.
5. Compounds according to Claim 4 of

formula:

C

2 (Ic)

10 in which R; represents a methyl or hydroxyl group and Ry
and R3 are as defined for (I); in the form of a pure
enantiomer or of a mixture of enantiomers, and their
pharmaceutically acceptable salts, their solvates and
their hydrates.

15 6. Compounds according to Claim 5 of

formula:



or of a mxture of enantioners, and their 5 pharmaceutically acceptable
salts, their solvates and their hydrates. 7. Conpounds according to any
one of Clains 1 to 6 in which Ro represents the group: 10 Z1, Z2 and R5
being as defined for (1) . 8. Conpound according to Claim7 in which Ro
represents the group: CI 15 R5 being as;gefined for (1). 9. Conpounds
according to any one of Clains 1 to 8 in which RL represents a net hyl
group. 171 10. Conpounds according to & aim1 chosen from

5- Chl or o- 3- (2- chl or ophenylgiz 1- i mget hoxybenzyl ) - 3-nmet hylindolin-2-one;

5 5-Chl oro- 3-(2-chl-orophenyl Ropyl ami no) -
2- met hoxybenzyl ] - 3-net hyl i ndo
N-{4-Chl oro-3-[5-chloro-I|-(2, enzyl) -

3- et hyl - 2- oxoi ndol i n- 3- yI]phenyI}adetanlde
N- {4- Chl or 0- 3-[ 5-chl oro- 1 - (2, 4- di netthgxybenzyl ) 10 a
3- net hyl - 2- oxoi ndol i n- 3- yI]p@qﬂyl} - met hyl but anam de;
N-{4-Chl oro-3-[5-chloro-1-(2, 2- xybenzyl) -

OCH,

in which R; represents a methyl or hydroxyl group and R,
is as defined for (I); in the form of a pure enantiomer
or of a mixture of enantiomers, and their

5 pharmaceutically acceptable salts, their solvates and

their hydrates.
7. Compounds according to any one of Claims

1 to 6 in which Ry represents the group:

2

Ry

24

10 2,, Z; and Rs being as defined for (I).

8. Compound according to Claim 7 in which Ry

represents the group:

RS
Cl
Rs being as defined for (I).
15 9. Compounds according to any one of Claims

1 to 8 in which R; represents a methyl group.



3- et hyl - 2- oxoi ndol i n- 3-yl ] phenyl } benzam de;

N1{4-Chloro-3-[5-ch|oro-I-(2,4-dinethoxyben;yl)-

3- et hyl - 2- oxoi ndol i n- 3-yl ] phenyl } ni coti nam de; 15

N-{4-Chl oro-3-[5-chloro-1-(2, 4-di net hoxybenzyl)-

3- et hyl - 2- oxoi ndol i n- 3-yl ] phenyl } - 2- nﬁgoxyacet am de; Met hyl

3-{4-chloro-3-[5-chloro-1-(2, 4-di net hoxybenzyl) -

3-met hyl - 2- oxoi ndol i n-3-yl ] ani I'i no} - 3- oxopr opanoat e;

N-{4-Ch|OFO-3-[5-Ch!Orpo!-(@@ApQﬁH@§hQé¥£P&£M )t8%1aim 1 chosen

3- et hyl - 2- oxoi ndol'i n- 3-yl | phenyl } - 3- met hoxypf opan- am de;

N- { 4- Chl or o- Brfih: chl oro- | - (2, 4-di net hoxybenzyl ) -

3-met hyl - 2- oxoi ndol i n-3-yl ] phenyl } - N-met hyl acet am de;

N-{4- Chl or 0- 3~ ehb 30t} - (121 4r sib et POy benzyd Jd ZRethoxybenzyl) -

3- et hyl - 2- oxoi ndol i n- 3-yl ] phenyl } - N- et hyl net hane- sul phonam de;

4- Chl or 0- 3- [ 5-rodnt loy bihd§ P #- 21 eved hoxybenzyl ) - 3-net hyl 172

2- oxoi ndolin-3-yl]-N, N-di et hyl benzam de;

4- Chl or o0- 3- [ =&l @r @= 3~ (2; ¢k T nephaxybenizy| §- Brsmptypdylamino) -

2-oxoi ndol i n-3-yl ] - N, N-di nmet hyl benzamni de;

5- Chl or o- 3- [ 2=t o evime 4y b pém@tymx:h;rmw)mw;] 5

1-(2,4-dinetho&%benzyl)-S-nethylindolln-2-one;

4- Chl or o- 3- [ B chT G RI2( T L2 o e HoxybehA/t dimethastighenzyl) -

2- oxoi ndol i n; 3-yl]- t hyl benzam de; ,

5-Ch|0ro-3-(%tT§%%¥£§%%?%éﬁ? *ﬂﬁ&ﬁ%ﬁ#ﬁﬂ%nyl}acetamlde;
N-{4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl) -

10 3-methyl-2-oxoindolin-3-yl]phenyl}-3-methylbutanamide;
N-{4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl) -
3-methyl-2-oxoindolin-3-yl]phenyl }benzamide;
N-{4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl) -
3-methyl-2-oxoindolin-3-yl]phenyl}nicotinamide;

15 N;{4—Chloro—3—[5—chloro—l—(2,4—dimethoxybenzyl)—
3-methyl~-2-oxoindolin-3-yl]phenyl}-2-methoxyacetamide;
Methyl 3-{4-chloro-3-[5-chlboro-1-(2,4-dimethoxybenzyl)-
3-methyl-2-oxoindolin-3-yl]lanilino}-3-oxopropanoate;
N-{4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl) -

20 3-methyl-2-oxoindolin-3-yl]lphenyl}-3-methoxypropan-
amide;
N-{4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl) -~
3-methyl-2-oxoindolin-3-yl]phenyl}-N-methylacetamide;
N-{4-Chloro-3-[5-chloro-1-(2,4~-dimethoxybenzyl) -

25 3-methyl-2-oxoindolin-3-yl]phenyl}-N-methylmethane-

sulphonamide;

4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl) -3-methyl-



1-pyrrolidinyl]carbonyl }phenyl)-1-(2, 4-di met hoxy 10

benzyl) - 3- net hyl i ndol i n- 2- one;

5-Chl oro-3-{2-chl oro-5-[ (2-net hyl -| - pi peridyl) -

car bonyl ] phenyl }-1- (2, 4-di net hoxybenzyl ) - 3- net hyl - i ndol i n-2-one;
4-Chl oro-3-[5-chloro-1-(2, 4-di met hoxybgnzyl ) -3-nmet hyl - 15

2- oxoi ndol i n-3-yl ] - N-et hyl - N- et hyl benzam de; Met hyl
1-{4-chloro-3-[5-chloro-1I-(2, 4-di net hoxybenzyl) -

3- et hyl - 2- i i yil] 3 ar boxyl at e;
2T 2 s ppelan Al bereio 2oyt g

car bonyl ] phemydﬁrdr&%xlfwmmpenzﬂJdﬁné@t&y§beﬂmlJﬁxﬁem
5- Chl oro- 3-{2-chl or o-5-[ ( 2- net hoxyet hoxy) net hyl ]

phenyl } - 1- ( 2 4o 1ved hioxy-benzly] ) N 3v-reet et b yioed i tare e

5- Chl or o- 3-[ 2- chl or 0- 5- (4- nor phol i nyl met hyl ) phenyl ] 25

1- (2, 4- di mrethoXybenzy3-) FB-atel dwyd+ a0l +pi@e 0indylcarbonyl ) phenyl] -
5- Chl oro- 3- (2-chl oro-5-{[ 2- (4-norphol i nyl) et hoxy] -

met hyl } phenyl ) ¢2-4{-2] Ureti brast Hoaydrenzy3 Jrmet el ryd o nidot 2+orie;3  2- one;
1-[4- Chlorod&d£5 chloro-1-(2, 4-di met hoxybenzyl) -

3- met hyl tnkfot ¢ TR 8L i/t qtbleizoyd (2 3 -Ho/dvredtyqi e adi ne- 3-Snethy1-
1-[4-Chl oro-3-[5-chloro-1-(2, 4-di net hoxybenzyl) -
2-oxoindolin-3-yl]}~N-ethylbénzamidé;

5-Chloro-3-(2-chloro-5-{[2- (methoxymethyl) -
l-pyrrolidinyl]carbonyl}phenyl)-1-(2,4-dimethoxy-

10 benzyl)-3-methylindolin-2-one;
5-Chloro-3-{2-chloro-5-[ (2-methyl-1l-piperidyl) -
carbonyl]phenyl}~-1-(2,4-dimethoxybenzyl) -3-methyl-
indolin-2-one;
4-Chloro-3-[5-chloro-1-(2, 4~-dimethoxybenzyl)-3-methyl-

15 2-oxoindolin-3-yl]-N-ethyl-N-methylbenzamide;

Methyl 1-{4-chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl)-
3-methyl-2-oxocindolin-3-yllbenzoyl}-2-piperidine-
carboxylate;

5-Chloro-3-{2-chloro-5-[ (4~hydroxy-l-piperidyl) -~

20 carbonyl]lphenyl}-1-(2,4-dimethoxybenzyl)-3-methyl-
indolin-2-one;
5-Chloro-3-{2-chloro-5-[ (2-methoxyethoxy)methyl] -
phenyl}-1-(2,4-dimethoxybenzyl)-3-methylindolin-2-one;
5-Chloro-3-[2-chloro-5- (4-morpholinylmethyl)phenyl] -

25 1-(2,4-dimethoxybenzyl)-3-methylindolin-2-one;
5-Chloro-3-(2-chloro-5-{[2-(4-morpholinyl)ethoxy]-

methyl}phenyl)-1-(2,4-dimethoxybenzyl)-3-methylindolin-



3- et hyl - 2- oxoi ndol i n- 3-yl ] benzoyl ] - (R) - 3- hydr oxy- pi peri di ne;
1-[4-Chloro-3-[5-chloro-I|-(2, 4-di net hoxybenzyl) -

3- et hyl - 2- oxoi ndol i n- 3-yl ] benzoyl ] - 10 4-met hoxypi peri di ne;

1-[4-Chl oro-3-[5-chloro-1-(2, 4-di met hoxybenzyl) -
3=nethy|-2-oxoindoIin-3-y|]benzoyl]-4-f§%oxypiperidine;
1-[4-Chloro-3-[5-chloro-I|-(2, 4-di net hoxybenzyl ) -

3- et hyl - 2- oxoi ndol i n- 3-yl ] benzoyl ] - (R, S)-2, 6-di net hyl - 15 pi peri di ne;
1-[4-Chloro-8-f/schloro-1-(2, 4- dlnethoxybenzyl) _ o

3- et hyl - 2- oxoi ndoli n-3-yl ] benzoyl ] - (R) - 2- et hoxy- car bonyl pi peri di ne;
1-[4-Chl oro-38- | = t ben

3- et hyl - 2- oxogﬁag@lﬁfg %If%éﬁggiﬁ? ?g§y ?hﬁ%é%thg§¥F?nzyl

a

nlnocarbonyj;mé@ﬁthzmbxéiﬁdogkﬁogoy§§$§ﬁg P o- I-(2 4- di met hoxybenzyl ) -

3- nmet hyl - 2- oxoi ndol i n- 3-yl ] benzoyl ] -(R (N- et hyl -

N-2, 2, 2-tri f3-uoyoesyd ase Aogaidonyl ) pi peri di ne; 25

1-[4-Chl oro-3-[5-chloro-1-(2, 4-di net hoxybenzyl) -

3- net hyl - 2- okoi srdh 1o 3= ¥4 | berzbytd~-R) 2 24 pyimet h ek yien £@Y ponyl pi peri di ne;
174 1-[4-Chl oro-3-[5-chloro-I-(2, 4-di net hoxybenzyl ) -

3- net hyl - 2- okxoneidoy } 123030 i hdmkoyt 3=¢ 19 berney hit (R) -3-hydroxy-

piperidine;
—[4—Chloro—3—[5—chloro—l—(2,4—dimethoxybenzyl)-

3-methyl-2-oxoindolin-3-yllbenzoyl]-

10 4-methoxypiperidine;
1-[4-Chloro-3-[5-chloro-1-(2, 4-dimethoxybenzyl) -
3-methyl-2-oxoindolin-3-yllbenzoyl]-4-ethoxypiperidine;
1-[4-Chloro-3-[5-chloro-1~(2,4~-dimethoxybenzyl) -
3-methyl—2—oxoindolin-3—yl]benzoyl]—(R,S)—2,6—dimethyl—

15 piperidine;
1-[4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl) ~
3-methyl-2-oxoindolin-3-yllbenzoyl]-(R)-2-ethoxy-
carbonylpiperidine;
-[4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl) -

20 3-methyl-2-oxoindolin-3-yl]lbenzoyl]=-(R)-2-N,N-dimethyl-
aminocarbonylpiperidine;
1-[{4-Chloro-3~[5-chloro-1-(2, 4-dimethoxybenzyl) -
3-methyl-2-oxoindolin-3-yl]benzoyl]-(R)-2- (N-methyl-
N-2,2,2-trifluoroethylaminocarbonyl)piperidine;

25 1-[4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl) -
3-methyl-2-oxoindolin-3-yl]benzoyl]-(R)~-2-pyrrolidino-

carbonylpiperidine;



pi peridine; 4-Chloro-3-[5-chloro-I-(2,4-di net hoxybenzyl)-3-nmethyl- 5
2-o0xoi ndolin-3-yl]-Nethyl-N(2-phenyl et hyl ) benzam de;

4- Chl oro-3-[5-chl oro-1-(2, 4-di net hoxybenzyl ) - 3- net hyl -

2- oxoi ndol i n-3-yl]-N-ethyl-N(4-pyridylnethyl) benzam de hydrochl ori de;
4-Ch|oro-3-[5-ch|oro-I-(2,4-dinethoxybfﬂéyl)-S-nethyl- 10

2-oxoi ndolin-3-yl]-Nethyl-N(3-pyridy thyl)- benzam de;
4-Ch|oro-3-[5-ch|oro-|-(2,4-dinethoxybenzyI)IS-nEthyl- | 15

2- oxoi ndol i nr 3r yl }i= hyl N (2 idy h -.benzam de;

4-Chl oro-3-[S E%Idcﬂic\)gfé ?32/ Elé-\l-dél}grle(g%oxgb %‘;{/l%’{%@%?%@e_nzﬁ)

2- oxoi ndol i = 5 - - i nzan 4de: _

4- Chl or o- 3- F%ﬁ%%%%%%l%éﬁﬁ\%éﬁleﬁ ﬁézryc%ggfne@hy?%ethyl

2- oxoi ndol i o FoaitJaet hyl - N- (2- di met hyl ami noet hyl ) - benzam de
hydrochlorig%; 20 4-Chloro-3-[5-chloro-I-(2, 4-di met hoxybenzyi) - 3- met hyl -
2- oxoi ndol i -yl drdtBt fed ciN & 2o-1D¥ phod 4 diod thd dyb enzan Aeiethy -

4- Chl oro-3-[5-chl oro-1-(2, 4-di net hoxybenzyl ) - 3- met hyl -
2- oxoi ndob i 23 Inde ety - N (-2v-pytrtiyl 4 104 (et ) e 25y benzarindeie ;
hydrochl ori de; 4-Chloro-3-[5-chloro-1-(2,4-di met hoxybenzyl) - 3-net hyl -
2- oxoi ndol i -3yl drdd:-%t M N2 pl pet | 4 dioetthydxybenzyl) -3-methyl-
2-oxoindolin-3-yl]-N-ethyl-N- (4-pyridylmethyl) -
benzamide hydrochloride;
4-Chloro-3-[5-chloro-1-(2, 4-dimethoxybenzyl) -3-methyl-

10 2-oxoindolin-3-yl]-N-ethyl-N-(3-pyridylmethyl) -
benzamide;
4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl) -3-methyl-
2-oxoindolin-3-yl]-N-ethyl-N-(2-pyridylmethyl) -
benzamide;

15 4-Chloro-3-[5-chloro-1~(2,4-dimethoxybenzyl)-3-methyl-
2-oxoindelin-3-yl]-N-ethyl-N-(2-methoxyethyl)benzamide;
4-Chloro-3-[5~chloro-1-(2, 4-dimethoxybenzyl)-3-methyl-
2-oxoindolin-3-yl]-N-ethyl-N-(2-dimethylaminoethyl) -
benzamide hydrochloride;

20 4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl)-3-methyl-
2-oxoindolin-3-yl]}-N-ethyl-N- (2-morpholinoethyl) -
benzamide;
4-Chloro-3-[5-chloro-1-(2, 4-dimethoxybenzyl) -3-methyl-
2-oxoindolin-3-yl]-N-ethyl-N-(2-pyrrolidinocethyl) -

25 Dbenzamide hydrochloride;
4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl)-3-methyl-

2-oxoindolin-3-yl]-N-ethyl-N-(2-piperidinoethyl) -



175 benzam de hydrochl ori de;

4-Chl oro-3-[5-chloro-1-(2, 4-di net hoxybenzyl ) - 3- net hyl -

2- oxoi ndol i n-3-yl]-N-ethyl -N(2-hydroxyet hyl)benzam de;

4- Chl oro-3-[5-chloro-1-(2, 4-di net hoxybenzyl )-3-nmethyl 5

2= oxoi ndolin-3-yl]-N-ethyl-N-[2-(pyrid;4gyl)ethyl]- benzam de
hydr ochl ori de; 4-Chl oro-3-[5-chl oro- I-%Z 4- di met hoxybenzyl ) - 3- net hyl -
2-oxoi ndolin-3-yl]-N-ethyl-N-(2,2,2-trifluoroethyl)- benzam de; 10

4- Chl or o- 3- [ée&mr@{@e'h &&ﬁi&@i@@xybenzy') 3-met hyl - _
2- oxoi ndol i n-3-yl ] - hyl “N-(2,2,2-trifluoroethyl)- benzam de;

4- Chl or o- 3- [5—@$ﬂ6¥6Li EﬁLéEIEf@ﬂfmxyb@n§Y$étﬁ%£§ﬂéﬁle)—3 methyl-
2- oxoi ndol i n-3-yl ] -N-ethyl N—|sopropylbenzan1de

4- Chl or o- 3- [ 5-&hd Dido 1 1423 4y O ARt oy benzy In da Bt fdhyl) benzamide;
2- oxoi ndol i n- 3-yl]-N-(2-di met hyl am noet hyl ) -

N-(2, 2, 2-tri4+Colast-hy+ ) bertzbot slel hyzly Dedd st igkes ybenzyl) -3-methyl-
4-Ch|oro-3-[5-ch|oro-|-(2,4-dinethoxybenzyl)-S-nethyI-

2- ox0i ndob i 233 §nde Lt Dhekit Besizayd o8 [ 20(pyrid-4-yl)ethyl] -

4- Chl oro-3-[5-chl oro-1-(2, 4-di met hoxybenzyl ) - 3- net hyl -

2- oxoi ndol | RE3IATLAE r¥T R IBGFr i d- 4-yl )propyl |- benzamide; in the form

of a pure enantiomer or of a nlxture of enantionmers, and their
pharnaceutlC%ﬂqglgﬁﬁiﬁﬁgﬂﬂqploro -(2, dlmethoxybenzyl) 3-methyl-

2-oxoindolin-3-yl]-N-ethyl-N-(2,2,2-trifluorocethyl) -
benzamide;

10 4-Chloro-3-[5-chloro-1-(2,4~-dimethoxybenzyl)-3-methyl-
2-oxoindolin-3-yl]-N-methyl-N-(2,2,2-trifluorocethyl) -
benzamide;
4-Chloro-3-[5-chloro-1-(2,4~dimethoxybenzyl)-3-methyl-
2-oxoindolin-3-yl]-N-ethyl-N-isopropylbenzamide;

15 4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl)-3-methyl-
2-oxoindolin-3-yl]-N-(2-dimethylaminoethyl) -
N-(2,2,2-trifluorocethyl)benzamide hydrochloride;
4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl) -3-methyl-
2-0xoindolin-3-yl]-N-cyclohexylbenzamide;

20 4-Chloro-3-[5-chloro-1-(2,4-dimethoxybenzyl)-3-methyl-
2-oxoindolin-3-yl]-N-ethyl-N-[3- (pyrid-4-yl)propyl]-
benzamide;
in the form of a pure enantiomer or of a mixture of
enantiomers, and their pharmaceutically acceptable

25 salts, their solvates and their hydrates.



25 salts, their solvates and their hydrates. 176 11. Process for the
preparation of the conpounds of formula (1) according to Claiml,
characterized in that: a) a conpound of formula: RL 5 Hin which X, Y, Ro
and Rl are as defined for (1) , is reacted in the presence of a base with
a~halide of formula: 10 R2 Haf-CH2 ({j.in which Hal represents a hal ogen
atomand R2, R3, and R4 are as defined for (1); b) or else, when Rl
represents an electrophilic group, t he conpound of fornula: 177 H in which

RO, R2, R3, R4, XandlYar Sonyerted by the action
of a derivative - ]i éL;grepr egsrgéntpl(%a?r%tis/ll n%fo%hp, in

compounds of formula (I) according to Claim 1,

characterized in that:

a) a compound of formula:
R
X 0
R, (IT)
Y N" o
5 H
in which X, Y, Rg and R; are as defined for (I), is
reacted in the presence of a base with a halide of
formula:
(1)
10 Ry

in which Hal represents a halogen atom and Ry, Rj
and R, are as defined for (I);
b) or else, when R; represents an electrophilic

group, the compound of formula:



5 the presence of a base; c) or else, when RL = OH, an isatin derivative of
formula: 10 in which R2, R3, R4, X and Y are as defined for (I), is
reacted with an organonetal lic derivative Ro-Mor ROMgHal, RD being as
defined for (I) , M being a netal atom and Hal being a bromne or iodine
atom 178 d) or else the conpound of fpypula: R1 CH2 in which RIQ Rll,
R2 R3 R4 X and Y 5 respectively represent either RO, R-, R2, R3,
R4, X and Y as defined for (I) or a precursor group for RO, Rl, R2, R3,
R4, X and Y, is subjected to a subsegBgnt treatnment to convert any one of
the RO R 1, R2, R 3, groups to 10 respectively RO, R1,
R2, R3, R4, X or Y as defi —12. Phar nmaceutical conposition,
characterized in that it cqn ¢ as| active principle, a conmpound

QO
>
o

according to any one of C ai®s & 10.
Y | O (II1)
CH,
R4
R?
R3

in which Ry, Rz, R3, Ry, X and Y are as defined for
(I), is converted by the action of a derivative

Ri-Z, in which Z represents a leaving group, in

5 the presence of a base;
c) or else, when R; = OH, an isatin derivative of
formula:
X O
Y 'f 0 (IV)
CH,
R,
R2
Rs
10 in which Ry, R3, Ry, X and Y are as defined for
(I), is reacted with an organometallic derivative

Ro-M or RgMgHal, Ry being as defined for (I), M
being a metal atom and Hal being a bromine or

iodine atom;



13. "Pharmaceutical conposition according to Caim12, characterized in
that it conprises an antagoni st of oxytocin receptors according to any one
of Clainms 1 to 10 in conbination with an antagoni st of 20 vasopressin Via
receptors. 179 14. Product conprising an antagoni st of oxytocin receptors
according to any one of Clainms 1 to 1? nd an antagoni st of vasopressin V
-a receptors for sinultaneous or sepa gge use or use spread out over 5
time in the treatnent of dysnenorrhoea or endonetriosis or the control of
premat ur e Iaggur ggde or Egntrolling regaratgry | abour for the purpose of
a caesarean “deliVeéry.*I5-"ts&TPH gogﬁo R&™dcBording to any one 10 of
Clains 1 to 10 in the preparation of a nedicanent intended for the
treatment of oxytocin-dependent disordegs. 16. Use of a conpound according
to any one of Cains 1 toylO in the prgparation of a uterine 15 rel axant
or tocolytic nedicanent. 1 nd according to any one of
Clainms 1 to 10 in the preparation of nedi canents intended to pronote
cicatrization, to treat analgesi anxj ol ysi s, depression, schizophrenia,

auti sm or
4 N° 0 (tp)

Ry
in which R’y, R’y, R’,, R’3, R’,, X’ and Y’
5 respectively represent either Ry, Ri;, Ry, R3, R4, X
and Y as defined for (I) or a precursor group for
Ro, Ri, Rz, R3, Ry, X and Y, is subjected to a
subsequent treatment to convert any one of the

R’9, R"1, R’2, R’3, Ry, X’ and Y’ groups to

10 respectively Ry, Ri, Ry, R3, Rs, X or Y as defined
for (I).
12. Pharmaceutical composition,

characterized in that it comprises, as active
principle, a compound according to any one of Claims 1
15 to 10.
13. Pharmaceutical composition according to
Claim 12, characterized in that it comprises an
antagonist of oxytocin receptors according to any one
of Claims 1 to 10 in combination with an antagonist of

20 vasopressin Vi, receptors.



20 Obsessive compul sive syndrone, to inprove maternal and soci al
behaviour, to facilitate recognition and acceptance of the nother by the
child, to treat nmenory disorders, to regulate food and drink i ntake,
dependence on drugs, weaning and sexual notivation, to 25 treat disorders
of the urogenital sphere in the obste#gbc and gynaecol ogical fields, to
control contractions of the uterus before pregnancy has arrived 180 at
term to control prenatal |abour, to treat dysnmenorrhoea, to control

preparatory |abour forqfhe PP#§€?€§CQ%%§%%%$§argagn %%égf%yé%%o sol ve

problens of sterility or fer ol " brr trol 5

oestrus, theoﬁ?%%&ﬂﬂ Péc@%€§§§ 588@%@9mg“€8ﬂ£9§;o&% Shec1d1a0s] er,and

i npl antation o nbryos, to treat endonetriosts, urinary stress or urgency

i ncontinenceio HeAi g0 PHOSESE EsNYPET 590HYes818CY]! ecduptynct icgps,
hypertensi on, hyponatraem a, cardiac insufficiency, 10 atherosclerosis or

angi ogenesi ssihol t &gelbas ot heep st Ot A0LsOf o f Al sDYsp P @UbPOCYFE- and to treat
breast or prostate cancers. 18. Medi canent, characterized in that it
conpri sesSa compoimdtlaccoraitiget® ahydpfee0br £héddsod eddortdt Absis

or the control of premature labour and for controlling

preparatory labour for the purpose of a caesarean

delivery.

15. Use of a compound according to any one

10 of Claims 1 to 10 in the preparation of a medicament
intended for the treatment of oxytocin-dependent
disorders.

16. Use of a compound according to any one
of Claims 1 to 10 in the preparation of a uterine

15 relaxant or tocolytic medicament.

17. Use of a compound according to any one
of Claims 1 to 10 in the preparation of medicaments
intended to promote cicatrization, to treat analgesia,
anxiolysis, depression, schizophrenia, autism or

20 obsessive compulsive syndrome, to improve maternal and
social behaviour, to facilitate recognition and
acceptance of the mother by the child, to treat memory
disorders, to regulate food and drink intake,
dependence on drugs, weaning and sexual motivation, to

25 treat disorders of the urogenital sphere in the
obstetric and gynaecological fields, to control

contractions of the uterus before pregnancy has arrived



10

15

180

at term, to control prenatal labour, to treat
dysmenorrhoea, to control preparatory labour for the
purpose of a caesarean delivery, to solve problems of
sterility or fertility, to control births, to control
oestrus, the halting of breast feeding, weaning, or the
transfer and implantation of embryos, to treat
endometriosis, urinary stress or urgency incontinence,
benign prostate hypertrophy, erectile dysfunctions,
hypertension, hyponatraemia, cardiac insufficiency,
atherosclerosis or angiogenesis, to regulate the
storage of fat by the adipocyte and to treat breast or
prostate cancers.

18. Medicament, characterized in that it
comprises a compound according to any one of Claims 1

to 10.



