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SUBSTI TUTED PYRI DO NDOLONE, PREPARATI ON AND
THERAPEUTI C USE THEREOF The present invention rel ates
to 5 pyridoindol one derivatives substituted in the

3- prei tbon/buigiphenyl, to theiy pfepafatlﬁ@rﬁﬁﬂzé@smosno
their application in therapeutlcs French Pat ent .

97 08409 discloses conmpounds of fornula: 10 (A) |n
which: - x represents a hydrogen or chlorine atomor a
15 nethyl or nmethoxy group; - rl represents a hydrogen
at om grpgeNet.hybret1ebhEh PYRIBBINDOLANESPPRESARRTAON AND
nmet hyl or ethyl group; or else - r, and r2 together
forma (CH2)3 group;THHRAPHUB TR AFSESETHER®)E her, on the
one hand, a phenyl group optionally substituted by a
hal ogen atomor a nethyl or nethoxy group or, on the
other hand, a thienyl group. 2 1In the description of
this patent, [hei presrhitonedeniabnt teledmsodieds of
formula (A), which have an affinity for the onega :
ﬁodnvatépynépﬂégeag@@émm@resV\AStJbSGABAAeﬁe@@ptt@res can
be used in_ the treatnment of 5 conditions related to
d|sérH@PétéPnGﬁBAér@Pényﬁvaﬁ@nﬁ§§#6npé§§éé@éﬂ@@\QWQ1t°
GABAA receg I Su t such as anxiety, sleep

di sbfBefFs? BEFF@ﬁéﬁ éﬁdtpﬁéapﬁ Hkd CSA subj ect - mat t er
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compeunds of formula:

10
X3
X | (A)
(L
I I
in which:
- % represents a hydrogen or chlorine atom or a
15 methyl or methoxy group:
- r1 represents a hydrogen atom or a methyl or ethyl
group;
- r; represents a methyl or ethyl group; or else
- r; and r, together form a (CH;); group;
20 - r3 represents either, on the one hand, a phenyl

group optionally substituted by a halogen atom or
& methyl or methoxy group or, on the other hand, a

thienyl group.



to the formula: (1) 15 in which: Rl represents a
hydrogen atom a (Cl-C4)al kyl group or a (CH2), OH,
(CH2),-Otetrahydropyran-2-yl, (CH2)"NR 6R 7,

(CH2),CN, (CH2)"C2(Cl-C4)alk or (CH2) CONRG6R7 group;

20 - R2 represents a hydrogen atomor a (C-C4) alkyl
group; - or Rl and R2 together Forma (CH2)3 group; -

R3 represents a phenyl nonosubstituted by a hydroxyl,
hydr oxynet hyl Incahbodgkcr(i€tiCa) alfkahdyl pat2mtgziido,is
(Cl- 4) al koxycar bonyl, hydroxyi m nonet hyl, 3
(Clmonkabkgtsuhphohpk, compblndsondt Myplrmutlai dR) , which have
(Cl-C)al kylthio or cyano group or by a

(CHRRRREFRILGY CONRER8 emeQeCHRyuRg tgroupitgsphempiciated
substituted by 2 to 5 identical or different 5
sub8tFhueABaa CFRREPL P FOm @2 haPdgencat b the treatment of
EC1-04)aIkyI, trifluoronmethyl, hydroxyl, ,

ydFERYIeLR)P, TRERLER) APk Oy OCESI Boky] CABASTIIC

(Cl: A4) al kanoyl , _azi do 1- 04) al ycar bonyl

hydF GRY ETF AP hGR SOPREGPS FaTPOR ST Ry TERFBLEE TBPEYPesS,
( Cl1- al kyl syl phonyl .group.. _or henyl. anq, r
S L o S g ool e A
repggﬁgpts a benzodi oxol yl group which is

unsubstituted or substituted on the phenyl by a

hal ogen atom al3upjRAtandtRerabe #eNbredkn®’ invention is
di fferent and each™ independently represent a hydrogen
10r behpgendat RAViAG anhueeexphcetClicedyaltkylcorresponding
trifluoronmethyl, phenyl, cyano, (Cl-04)al koxy,

(Cle€Arnkkoxymaibonyl or (Cl-C4)al kyl sul phonyl group
or an 0-(CH2) " NR6R7

@

15 1in which:
- R, represents a hydrogen atom, a (Ci:-Cy)alkyl group
or a (CH;)uCH, (CHz)p-O-tetrahydropyran-2-vyi,
{CH2) nNR" ¢R" 7, (CHp),CN, (CH;)nCOz(C;-Cy)alk or
{CHz) nCONRgR7 group:;
20 - R, represents a hydrogen atom or a (C;-C4)alkyl
group;
- or R1 and R; together form a (CH:}3; group:;
- R; represents a phenyl monosubstituted by a
hydroxyl, hydroxymethyl, carboxyl, (C;-C4)alkanoyl,

25 azido, (Ci~Cs)alkoxycarbonyl, hydroxyiminomethyl,



20 or (CH2), NR6R7 group; - R6 represents hydrogen or a
(Cl-C4)al kyl group; R7 represents hydrogen or a
(Cl-C4)al kyl group; or R6 and R7, together with the
nitrogen atomto which they are bonded, forma
heterocyclic radical 25 chosen from piperidyl,

nmor phol i nyl, pyrrolidinyl, pigerazinyl or

4- et hyl pi perazin-1 yl; - R 6 represents hydrogen or a
(Cl- &4) ak &y Cgrdqy;l st LR on yrle preesiefihso riiydrtdgen drhiol,
(Cl-4)al kyl group; - or R6 and R 7, together with

t he nitr égerCatdmytidhiwhicgh aveenye grreupordedy faorm a

het erocyclic radical chosen from norpholinyl or
pyrrol i diB§t)NE’ sRRg C&pReBerts P{eiog8n, 9BOUP; a phenyl
(Cl-C4)al kyl group or a_ -(CH2)nNR6R7 %roup;,or R6 and
RO, toge?ﬁ%?tﬁFPﬁe@hgyn?tFBgénlg?BﬁﬁFé ®Ri R TEREFEr e
gonded, forma heterocxclic radi cal osen from

d h
Cper i dyFIDRbEBRGPT AyFIORGP GEPTT Ay N2 19885 BEPE2I Ayl
4- et hyl pi iin-1-vyl:. - R9 t h I
Cadical O A AHNG SRR, S
Cl-4 o i R 6
o hUGESLOROPRYY, | JEOMDY 1 B0, " SRLARANS, o
(CH2) nNR”(éf'!cl)gﬁ%%bﬂ,O_raz%d%,anr%laé%am&@wgfbmb,

the nitrogen atomto~ which they are bonded, forma

het er ocygl i ok adineAbmeeA9SeNLthiem, Piiper@AislMyGthio or
4- et hyl p1 perazin-2-yl; “- n represents 1, 2 or 3; 20

16 mrepresgnt.s 20k sbilpho K rgRngsentss aapraddeyl .orTheyanc,
conpounds of fornula (I) can exist in the form of
bases oroofbaddi tCHp S& R dOMNEGRESCOr SUECDH: ) Ry group; or
R3 represents a benzodioxolyl group which is
unsubstituted or substituted on the phenyl by a
halogen atom;

15 - Ry and Ry are identical or different and each
independently represent a hydrogen or halogen atom
or a hydroxyl, (C1-C4)alkyl, trifluoromethyl,
phenyl, cyano, (C;-Cy)alkoxy, (C;-C4)alkoxycarbonyl
or (Ci1-Cy)alkylsulphonyl group or an O-(CHz).NRgR~

20 or (CHp)nNRgR-; group;

- Rg represents hydrogen or a (C;-Cy}alkyl group;

- Ry represents hydrogen or a (Ci;-Cylalkyl group:

- or Rg and Ry, together with the nitrogen atom to
which they are bonded, form a heterocyclic radical

25 chosen from: piperidyl, morpholinyl,
pyrrolidinyl, piperazinyl or 4-methylpiperazin-1-
vl;

- R’¢ represents hydrogen or a (C;-Cs)alkyl group;



addition salts formpart of the invention. 25 These

salts are advantageously prepared wth

pharmaceutically acceptable acids but the salts of

ot her useful acids, for exanple for the purification

or 5 isolation of the conpounds of fornula (1), also
form part of the invention. The conpounds of formula

(1) can also exist in the formof hydrates or of

sol vat esR’ namnepyesent hehydrdbgem of as$Oct@t)iadky logroup:
conbi nations with one or nore water nolecules or with

a sel venbr BliehahydRat,es coethaol|widilest g sol ford@pagom To
of the invention. In the context of the present _

i nvent i onhighhaheyenrat bardedunderst dodets teeyel ig radical
fluorine, 10 a chlorine, a brom ne or an iodine;, a

(O - C4) aFRyFeHr 66PN BOGRBEAIPISd 9o ogapliginyls

saturated, linear or branched al i hat L gp

Sonpri si Ry ISPESICRE? HOROEESH: MeRCtoTs) fdy Ve ITRe OF 2
by way of exa of the nmethyl, ethyl, 15 propyl,

i sobut yl, Eé?gﬁh%ﬁé YH’ and tert- butyl groups; a

(d-C4) awg guﬁqujﬁ ﬂ}dﬁ{esf Qe H i HE s Pﬂ&%'to

radi cal roup i s as bove.

A SUbJeCEhFBthBe faEEebBEQ%%ntfb&%@%t%%%éﬁ%cﬁﬁyﬂb radlcal
particul arl'y conpounds of forrmula (1) in which: R

repr esentsoachy¢regen pabemi a¥ 1(, CroehhAalil 1,grpwrrolqrdlny1,
a (CH2) 1 C02(d - CA) al (PP Gy Y CONRORS glr?%’lup; R

10epr E‘Senbipérb}tdhgge@ramgme(thy&p(jﬁe-r@&)i@l%yqyl ;25
group; R3 represents a phenyl nonosubstituted by a
hydroxyl Rs hyels pxyart yh, poanbbxybdical or an amino,
(d - C4) al koxycar bonyl , hydr oxyi m nonet hyl ,

morpholin-4-yl, cyano or {(Ci- C4)alkoxycarbonyl
group;

- Rig represents R’g or a phenyl, pyridyl or

15 pyrimidinyl group or a (CHz) NR’'gR’7 group;

- or R’7 and Rjy, together with the nitrogen atom to
which they are bonded, form a heterocyclic radical
chosen from piperazinyl or 4-methylpiperazin-2-yl;

- n represents 1, 2 or 3;

20 - m represents 0 or 1;

- Alk represents an alkyl.

The compounds of formula (I) can exist in the
form of bases or of addition salts with acids. Such
addition salts form part of the invention.

25 These salts are advantageously prepared with

pharmaceutically acceptable acids but the salts of

other useful acids, for example for the purification or



6 (d-C4)al kyl sul phonyl, trifluoromethyl, thiol,
(d-C)alkylthio or cyano group or by a (CH2), NR6R7

or CONR6RB group; a phenyl substituted by 2 to 5
identical or different substituents chosen froma 5

hal ogen atomor a (O -C4)al kyl, trifluoronethyl,

hydr oxyl, hydroxynet hyl, (d -C4 al koxy, carboxyl,

(d -C4) al koxycar bonyl, hydroxyi m nonet hyl, thiol,

(A igd)atkyht hfothéCroftppahkyl stil phemyplaor(I¢yandso form
group or by a (CH2), NR6R7 or CONRG6RS group; or R3 10
reppesents bhpehnpvdhdkohyl group; R4 and R5 are

identical or different and each independently _
represent a hydpogemrernfal edeAcamvkr df)achydrdRpl exist
(d- C4 al k trif] uoronethyl no, (C -C4)al koxy

or %QJ gPR@x9§aF58ﬁ9Fe§r86p°f1§oéﬁa§ﬁs® PéﬂQ}YNR@R?he

gwdfgﬁmggsﬁggiﬁ§§?%égﬂghrogggﬁﬁlEﬁfépR§|WéF%uﬁneiaﬁh%@re
Bt Tr o hes R, kPEnVE FO2FEaRL oBUES plRlkERel"Sha
{rompipeti gyly FRLANELLOYL . pur iRl bdhayl,

pi perazi ny pi perazin-| - represents

hydrogen, a (g;- gﬁéaE5¥¥eQEoHE Phed FreségﬁthQ@B@RBn

group; 25 or R6 and R3, together with the nitrogen

atom t o aWhhkeBgkheytaneihondadrstebm achakaheCcKCliGorine,
radi cal chosen from piperidyl, norpholinyl,

1pyrrolidanghlorph@gr azbhyhine érnahhybﬂuneraZIn-l-yl;

7 n represents 1, 2 or 3; mrepresents 0 or 1; AlKk

represensas(an-@hllkyl group is understood to mean: a

saturated, linear or branched, aliphatic group
comprising 1 to 4 carbon atoms. Mention may be
made, by way of example, of the methyl, ethyl,

15 propyl, isobutyl, butyl, isobutyl and tert-butyl
groups;

- a (Ci-Cy)alkoxy group is understood to mean: an
O-alkyl radical where the alkyl group is as
defined above. |

20 A subject-matter of the present invention is

very particularly compounds of formula (I) in which:

- Ry represents a hydrogen atom, a (Ci1-Cs)alkyl group
or a (CHy}aCO:2(Ci-Cy)alk or (CHy)aCONRg¢R; group:

- R; represents a hydrogen atom or a (C;-Cy)alkyl

25 group;

- R; represents a phenyl monosubstituted by a
hydroxyl, hydroxymethyl, carboxyl,

(C1-Cs)alkoxycarbonyl, hydroxyiminomethyl,



Mention may be nade, anong the conpounds of 5 fornula
(I') which are subject-matters of the invention, of

the preferred conmpounds which are defined as follows:

R, represents a hydrogen atom or a nethyl,

cyanonet hyl, (Cl-C4) al koxycarbonyl nethyl, 10

am nonet hyl , am noet hyl, am nom opyl or

pyrrolidinoethyl group; and/or R2 represents a nethyl
group; and{ets)R1kandRHaoget, hdrr ifftirun monf«@Hi)1 3 grioub,
and/or R3 represents a phenyl nonosubstituted by a 15
hydr oxyl (C{-€2)EA)kal Kdwyc arnbaranc restdug sat ghordy| (CHz) oNRgR7
trifluoromethyl, nmethylthio, cyanonethoxy,

ani noet h@%y?OéBeFﬁwlg,r%r GORTERTRA | SuBFHd; Ut iy 2 to S
azi do, am nonet hyl or hydroxyi m nonethyl group or a
(CH2), NRFQ7RF€P@?IOGE fjﬁf\ﬁ/ﬁir@ﬁtR'S?blséﬁrté@é‘%tss Cgloﬁ(‘}m from a

drogen. atomor a nethyl, R10 represents a . hydrogen
Yo or a2 RER0! 2 C Ol PRV SFBor Ry 6 s A B L
and R10,.tqgether with the nitro t.om.to which
Uhey ar eMBORGEAL"  BYHFRHTBERHdr n 12 G1) koxys  carboxyl,

o ane: . or PR AR AR AR BARA SR SR

3 identical_©n diffienan, (Sd{bégjéyﬁywuf[tb}@éﬁplf&m%no
hyl nmet [t hi o,

hal ogen atom a methyl, hoxy, nethy
trifl UOV?HSEBYB:: Bydaoxyh, ) SirKE o FATGIKIRLY 62ERRHY br R,
met hyl sul phonyl, Ccyanonet hoxy, am noet hoxy, acetyl,

1bydr oxyneébyksent¥anobeftibddoxadZiydograpronet hyl or
hydr oxyi m nonet hyl group or a (CH2)mMNR 7Ro group in 5
whi €eh R Ry arepriesemess ialdmrdrcade o ratcon fimremn tretrity lgach
RI O represents a hydrogen atom or a phenyl, pyridyl
or pyrinioidapendeotpyoreRrZsant Rl0ydtregenher hiatlkegen atom
or a hydroxyl, (C;~Cs}alkyl, trifluocromethyl,
cyano, (Ci~Cs)alkoxy or (Cy-Cs)alkoxycarbonyl group
15 or an 0-(CH,)nNRegR7 group:
- Rg represents hydrogen or a (C1-Cy)alkyl group;
- Ry represents hydrogen or a (Ci-Cyyalkyl group:;
- or Rg and R, together with the nitrogen atom to
which they are bonded, form a heterocyclic radical
20 chosen from: piperidyl, morpholinyl,
pyrrolidinyl, piperazinyl or 4-methylpiperazin-1-
yvl;
- Rs represents hydrogen, a (C;-Cs)alkyl group cor a
- (CH;) 1NR¢R7 group;
25 - or Rg and Rg, together with the nitrogen atom to
which they are bonded, form a heterocyclic radical
chosen from: piperidyl, morpholinyl, pyrrelidinyl,

piperazinyl or 4-methylpiperazin-1l-vyl;



the nitrogen atomto which they are bonded, forma

pi perazin-1-yl or 4-nethyl pi perazin-1-yl group, 10 and
m represents zero or one; or R3 represents a

benzodi oxol yl group which is unsubstituted or
substituted on the phenyl by a hal ogen atom and/or
R4 represents a hal ogen atomor7a nethyl, nmethoxy or
(d -C4) al koxycar bonyl group; 15 and/or R5 represents a
hydrogennatremreseatrmetlhyl2 ogr dup. Preference is very
particularly given to the follow ng conpounds:

3- (2, 4- dimeereegstdny [0) or, d-/di net hyl - 2- oxo-2, 9- 20

di hydro-1 H pyri do[ 2, 3- b] i ndol e- 6- car boxyl i ¢ aci d;

3- (2, 4- APt KGRy SIFEMES) A1 - diditet hyl - 1, 9- di hydr o- 2H

pyri do[ 2, 3-b] i ndol - 2- one;

3- (3- hydr oxy meteRHSRe MAY) LB SafiSretdBARIL  Gi% FRMRYnds of
H i do[ 2, 3-Db]indol - 2- . 259 . .

S B en i o FEE GRS RCE o iy g sigvention,
ridol 2, 3-hlindal -2-one; . . .

B B S BBtk 3 = ST R, PG TH i (RS

I ndely3yl).benzonitrile; 9

3- (4-am nophenyl ) -1, 6-di met hyl - 1, 9-di hydr o- 2H

pyrido[ 2g3- PLipdOLr2s0RChydrogen atom or a methyl
3-(6-chl of o- 1] 3-benzodi oxol - §°yl) -1, 6-di net hyl - 1, 9-

di hydr o- 2iapyhiedolya,, 3, L agod 1 2o ér@onﬁlmethyl,

1, 6-di net hyl - 1, 9- di hydr o- 3- (phenyl am nophenyl ) - 2H

1pyri do[ 2 aBribbmed®ly12- GiEnoethyl, aminopropyl or

6- br ono- 3- ( 3, 5-di net hyl phenyl ) -| - et hyl - 1, 9-di hydro

2H pyri defyz r3lbldimdelthi-loreoup ;

1,6-dinmethyl -3-(3-(trifluoronethyl)phenyl)-1,9- 10

di hydr o- 2Hdgpri do[ 2eBrbEentel a2menbyl group;

1, 6-di met hyl - 3- ( 3- ridin-2-ylam no)phenyl)-1,9-

- aﬁé/or %1 égé R> togegher fo%ﬁ a ¥C%ﬂ3 group;
- and/or R3 represents a phenyl monosubstituted by a

15 hydroxyl, (C;-C4)alkoxycarbonyl, methylsulphonyl,
trifluoromethyl, methylthic, cyanomethoxy,
amincethoxy, acetyl, hydroxymethyl, cyano, amino,
azido, aminomethyl or hydroxyiminomethyl group or
a (CH:)plNR’3R3ip group in which R'; represents a

20 hydrogen atom or a methyl, Rip; represents a
hydrogen atom or a phenyl, pyridyl or pyrimidinyl
group or R’; and Rig, together with the nitrogen
atom to which they are bonded, form a piperazin-1-
vl or 4-methylpiperazin-l-yl group, and m

25 represents zero or one; or R; represents a phenyl
substituted by 2 to 3 identical or different

substituents chosen from a halogen atom, a methyl,

methoxy, methylthio, trifluocromethyl, hydroxyl,



di hydr o- 2H pyri do[ 2, 3- b] i ndol- 2- one;

1, 6-di met hyl - 3- (3- (pyri m di n-2-yl am no) phenyl ) -1, 9-

. di hydr o-2H pyri do[ 2, 3-b] i ndol - 2- one; 15

3- (3-acetyl phenyl ) -1, 6-di net hyl -1, 9-di hydr o- 2H

pyri do[ 2, 3-b] i ndol - 2- one;

2- (2, 4-di chl orophenyl ) -9-net hylg 5, 6-di hydro-3H, 4. H

3a, 6a-di azaf | uor ant hen- 3- one; net hyl

9- (cyanor€t hyd))al3eqxd; b bty oy apdhiehnyl 9u Reloxoyl 20

2, 9-di hydro-| H pyrido[ 2, 3-b] i ndol e- 6- car boxyl ate; and

t hei r addivenoneshbity, thdinoesbloxat escand it hdivdroxymethyl,
hydrates. In that which follows, protective group Go

or G p F¥aurdeRSioed BF1iMean3@igos\gihadi &F nakes it

25 possible, first, to protect a reactive functional ,
group, sOYRTREYATRVEAREEHPY logTaPamiing (Flie) fR'awRie group 1in
synt hesi s, and, _secondl to regeggrate the in

) t t
Practi vewPaft: RonaT BT SERNSE £hBVERAIER AREMe9AL ReBFSHYL,
10 Ex I f tecti d t hods, f ,
o1 ot 6ot | B S Ao (MR e i S | 07 “Prily ey} y Pyridyl
G i O i Svnt hesi.s" ., .
oitiren B hR s AU Bt oF 807, Shalkis, Albgiper with

ons
tern1"|e@

ngiggg Bn % omnder $59e0 19 eymeaR Hdhdditt form a

b
whi ch folﬁoms, roup whi ch can be edsily cleaved

froma ngh@@gbgigyls?hib&ing%th Eﬁb@ﬁgﬂﬂthuyl Mdulp,

departure of an elecfron pair. hi's group can thus be
1easi |y repbagedebycarptheregiowy Hhedum®sarepresents a
substitution reaction, for exanple. Such |eaving

groups abenzbddioexanpl groha epdrd drs amsubcttiivattedt or
hydr oxyl group, such as a nmesyl, tosyl, triflate,
acetyl, antsthéutiekeonEtaepicbenyfl byaw mg 1 ogreoups carrd
references for their preparation are given 15 in

" Advance&ngroor fankeptheantsr §" hajogrhar ehom3py a methyl,

methoxy or {C;-Cq)alkoxycarbonyl group;
15 - and/or Rs; represents a hydrogen atom or a methyl
group.
Preference is very particularly given to the
following compounds:
e 3-{2,4-dimethoxyphenyl)-1,9-dimethyl-2-oxo-2, 5~
20 dihydro-1H-pyrido[2,3-b]lindole-6-carboxylic acid;
¢ 3-(2,4-dimethoxyphenyl)-1, 6~dimethyl-1, 9-dihydro-2H-
pyrido[Z2,3-blindol-2-one;
¢ 3-(3~hydroxymethylphenyl)-1, 6-dimethyl~1, 9-dihydro-
2H-pyrido[2,3-blindol-2-one:
25 e 3-(2,4-dichlorophenyl)-1,6-dimethyl-1, 9-dihydro-2H-
pvyrido[2, 3-b]lindol-2~-one;
¢ 3-(1,6-dimethyl-2-oxo-2,9-dihydro-1H-pyrido[2,3-b]-

indol-3-yl)benzonitrile;



Edition, Wley Interscience, p. 310-316. |In accordance
with the invention, the conpounds of general fornula
(1) can be prepared according to the follow ng
process. 20 This process is characterized in that: a
2-am noindole of formula: (Il1) 11 in which Rl, R2, R4
and R5 are as defined for a cofpound of fornmula (1),
is reacted with an ester of formula: HCOH n R'' C'C-O
3 @ ABk {3-@01inocphewnlyild IR® -idg med hgefilnéd Fidrydro-2H-
conmpound of forrmula (1) and Alk represents a Cl1-C4

al kyl pyThdod@adtkdandelcaroingd out in a polar and
preferably basic solvent, for exanple in 2¥ridine, at

a *103tdApenacEPe lof—BENFOSH cxvdienty It ertp&ratided harda 1 - 9-
the reflux tenperature qof the solvent. Generally, it
i s al §6hyeserBIePYsLerd aﬁépj¥¥99|%%7ﬂ?q%)the process
f the invention, 0 und f fornul.a: .15 in i.C
Phe mis 6 pige B -t My eos ¥ plel i an bR bV -
recur.sor he RL,, R2,, R3, R4 and R5 substituents
b Bada - Pop St

as 20Pd&f nﬁgﬁﬁgbdf formula (1), and then,

o “SIRUEL IS, IOURLL A REESAY Sl 1 iy
the Rby 12rido(2,3-blindol-2-one;
e 1,6-dimethyl~-3-(3-{trifluocromethyl)phenyl}-1,9-
10 dihydro-2H-pyrido[2,3-b]indol~-2-cne;
e 1,6-dimethyl-3-(3-(pyridin-2-ylamino)phenyl}-1,9-
dihydro-2H-pyrido[2,3-blindol-2-cone;
e 1,6-dimethyl-3-(3-{pyrimidin-2-ylaminoc)phenyl)-1, 9-
dihydro-2H-pyrido[2,3-blindol-2-0one;
15 e 3-{3-acetylphenyl)-1,6-dimethyl-1,9-dihydro-2H-
pyridoi2,3-b]indol-2-one;
e 2-{2,4-dichlorophenyl}-9-methyl-5,6-dihydro-3H, 4H-
3a, 6a-diazafluoranthen-3-one;
¢ methyl 9-(cyanomethyl)-3-(2,4~dichlorophenyl)-2-oxo-
20 2,9-dihydro-1H-pyrido {2, 3-b]indole-6-carboxylate;
and their addition salts, their solvates and their
hydrates.
In that which follows, protective group Gp or
G'p is understood to mean a group which makes it
25 possible, first, to protect a reactive functional
group, such as a hydroxyl or an amine, during a
synthesis and, secondly, to regenerate the intact

reactive functional group at the end of the synthesis.



R2, R3, R4 and RS5 substituents desired for the
conpound of fornmula (I). A conpound of fornmula (I) in
which RL and/or R2 is an alkyl group is prepared from
a conmpound of 5 forrmula (I) in which RL or R2 is
hydrogen by the action of an alkyl iodide in the
presence of NaH. The conpoundsiof formula (1) in which
the RL substituent is a -(CH2)nCO2(Cl-C4)Al k or
- ( GERINMECARGERT pgobeptave grepasedntir mexhbes for
corresponding compounds of 10 forrmula (I)' in which Rl
FHhantdeRRioR3an@4dapdoREchave arhegssme ¢ald§got5@¢ive
exanple a conpound of formula (1) in which RL =
canGb@UB@bsnl@EGlebySantbﬁﬁ}SZCMEQE@GpeEyalrea@?l@?ltlon
with a conmpound of fornmula Br(CH2)nCN in the 15
preéépke VilapdfuBPR§dEinge: ﬁ@Wtﬁ@Fﬁore in order to
repare a coquund of formula (1) in which

epresents a {CFRYRARR 6#@?V1@9095°u8 bFSnPHQFéatOOd to
d of

o CROAR CofBobRAC oP A E O AEP AL e i R GRPER 6%0& Be

ND | der | d

forsaral) Sl rdvanr cRoRee, b BEERR By sp ISP IR ek 7

groHQte?of?@P?uﬂgnaf LQEH“BQ § gh%éng@pahnewgbggoﬁa air.

represents a [eaving group, S a bromne om

or ?hﬂ§5¥£oQ§ tosytngsoue, eEQEl?x§gﬁh§ceéngycﬁnother group
represenis a protective group for the nitrogen can be

10eaghedni & hsabsomPOUNEnOtehotibha Eb)y krawbieh Blch
H, after deprotection of the nitrogen, it is

possebtengi §rddpsappepproat examplal kihkdbgenhbe canane
formed by using nethods known to a person skilled in
t heaarivaTedpnepaceya gonppunduch fer aumasyl) itreswhi-ch
R1 represents a (CH2)nOH group, a conpound of fornula
triflate, acetyl, and the like. Examples of leaving
groups and references for their preparation are given
15 in “Advances in Organic Chemistry”, J. March, 3%d
Edition, Wiley Interscience, p. 310-316.
In accordance with the invention, the
compounds of general formula (I) can be prepared
according to the following process.

20 This process is characterized in that:

a 2-amincindole of formula:



5 X(CH2)NnOGp in which Xis a leaving group and G p
is a protective group for the oxygen can be reacted
with a conmpound of formula (1) in which RL = H and
then the conpound thus obtained can be treated to
renmove the protective group by nmethods known to a
person skilled 10 in the art. 1o prepare a conpound
of formula (1) in which the R3 and/or R4 and/or R5
subsitri twierttts Raenpei sRy aandhyRir exgnetshylefined for a compound
hydr oxyi m nonet hyl , al kyl am nonet hyl or
di alHy|TFmoret W, grouisaatrd cortrfe sporal TRy cohpburm:la:
of 15 formula (1) carrying an R3 and/or R4 and/or R5
substituent conprising a cyano group is converted by
met hods known to a person skgied in the art. To
prepare a conpound of fodla (1) in which the R3
and/ or R4 and/or R5 substilfuents conprise a 20
hydroxyl group, it is pgﬁ el e@o pre e first an
anal ogous conpound of fovmulg (1) in ch the R3
and/or R4 and/or R5 substitgsapgk conprise a protected
hydroxyl group and then, in a subsequent stage, to
onvert this group to a hydroxyl by nethods known to
person 25 skilled in the art. Use may be nmade, as

prot.ect j ve oup faor the hydroxyl, of a bhenzyl, a
bensoy e (8. o) drRgreY SPEgararE Ry Spgotnule (1)

compounds ;of, forqau g { 1) d.ncwhich R4 and/or RS
B e Slbs

represent a atomor th tituent (s) on the R3

phenyl group meRy eseilt ilch) AN& L SewR@ldn P e and
aton(s) can be used as precursors for preparing 5

ot h@lr CRIRAMIRIHaRGCONH IR0 e IMRBIONN f¥fridine, at a
exanpl e conpounds carryi ng am ne substituents, such

1las  temid2rakets/ odr He@EeNRIER@nth\t difidith thaaetdranshe
known to a person skilled in the art. Conpounds
car meifig=a tempematee sutbsthd weritvent.
Generally, it 1is also possible to prepare,
according to the process of the invention, a compecund

of formula:

15

@y

in which the R";, R’,, R'3, R’y and R's5 substituents are

precursors of the R;, Rz, Rs, R; and Rs substituents as
20 defined for a compound of formula (I), and then, by

using methods known to a person skilled in the art, to

convert these substituents in order to obtain the Ry,



10 are also of use for the preparation of conpounds
carrying an al koxycarbonyl substituent. The

am noi ndoles of formula (I1) can be prepared by _

met hods such as those described in Khim Geterosikl.
Soedin., 1973, 12, 647-652 and in 15 J. Heterocycl.

Chem, 1975, 12, 135-138. Sonel2- am noi ndol e

derivatives of formula (I1) are known and are

des&ei bed iRr KhidmRs GetlesbstkeéntsSdedined f0¥3fh4, compound
511-515; Eur. J. Med. Chem Chim Ther., 1992, 27

(9) ofodgrguda CAem Heterocycl. Conpd. 20 (Engl.

Transl.), 1970, 6, 338-343; Tetrahedron, 1971, 27,
775-785; Phar fh CORBRUNG. ofEdgrmutearddl). 0 wdeh F and/or
(11), 810-812; Tgtrahedron Lett., é926, 37mé28%’ 4931-
49382 Spnan edtky BFCFBr #iil BEEPRF§9at EORNBWACRRGUNE5 0L

SN EPERASPTL Y B, L0MS 00D, 5, Y1oge. S82Ch OB Do
Soc, . 1974, .96 (7). 2121 hedr on, L 26 (2
72%951@? %%%Fg.g h%ﬁﬁn?? &%B%%fge%%%,o 4§%¥&411§ 15
TBoN8%00 o1 e G ERAN ps?Plimda (uy g3 JRudicne R,
DE 3,33%:948n:The gompeundsrqeLrd) g ¢ &4 he dmyenbharg,

e
can 5 also be prepared gy a process characterized in

t hagroupna2sil pepdekd @ ohormdl &orke sigdnthiingh Rkpd¥hds of
R4 and R5 are as defined for a conpound of formula
101) forsuileadted wnt khaehe®t e RBf afidar Ryl &Rs,/ G@8ant & have
CH3 ~-CG-~OR3 C (V) OAk

the same values.

For example, a compound of feormula (I} in
which Ry = H can be substituted by a (CH;).CN group by
reacting with a compound cf formula Br{CH;),CN in the

15 presence of sodium hydride.

Furthermore, in corder to prepare a compound
of formula (I) in which R; represents a (CH;),NR ¢R’+
group, a brominated compound of formula Br {CH;),NR’ R’ 4
can be reacted with a compound of formula (I) in which

20 R; = H.

More generally, in order to prepare a
compound of formula (I) in which R: represents a
(CHz) o NR’ R’ 7 group, a compound of formula X(CH;) NGp in
which X represents a leaving group, such as a bromine

25 atom or a mesyl or tosyl group, for example, and Gp
represents a protective group for the nitrogen can be

reacted with a compound of formula (I) in which R; = H;

after deprotection of the nitrogen, it is possible, if



15 in which R3 is as defined for a conmpound of formnula

(I') and ALk represents a C1-C4 alkyl. The reaction is

carried out in a protic and polar solvent, preferably

in an acidic nmedium at a tenperature of between

anbi ent tenperature and the 20 reflux tenperature of

the solvent. 16 The conpound afi formula (l1V) is

prepared usi ng di met hoxy-N, N-di net hyl net hanani ne (V)

by appebbodatsi,nitkar ltky lEhat tdesaniived fiormed Gng.using

Chem , 1982, 47, 2846-2851 or using Bredereck's

r eageirhogseknoynbrory escdnmetiiyllad ng) reech &)

according to J. Og. Chem, 1982, 15, 2846-2851 and

accordlng to FﬁePrﬁ@ﬁﬁéw@ngoﬂ@@@Pﬁo@fSéWéW@13A1@®HHH-Wthh
NHCH3 R3 C (1V)

C>AFk E%P{ﬁ?%%Eso%hé?ﬂﬁg@HlH&P&&be& qqm&qﬁqﬁcﬂ¥ ormula

PGP BT LRORIIEE BT B B - -
I

which Lies.at 2.50 ppm fr rnthe tetrane hylsi|ane 15,
TheDSPRATS GbOEPVBHIEY [UR SRS oSopy argactet with a

are

eXptﬁ—ﬁagsqngha -Fafmg.'lag' (8% g whkif %a% SL”H' ghd ghen the

dou ouble
tripbgboufld QHﬁ%t%btaqhed”EE 'B%eEreEQ%dPE%P%%%UﬁEWﬂHé

sone conpounds in 20 accordance with the invention is
despibbedtifet BeoubObloWeRe ce%amRles: tbhes@ePsdPlRS 11ed

are not limting and
10 in the art.
To prepare a ccmpound of formula {(I) in which
the R; and/or Ry, and/or Rs substituents comprise a
hydroxymethyl, hydroxyiminomethyl, alkylaminomethyl or
dialkylaminomethyl group, the corresponding compound of
15 formula (I) carrying an R; and/or Ry and/or Rs
substituent comprising a cyano group is converted by
metheods known to a person skilled in the art.
To prepare a compound of formula (I) in which
the R; and/or Ry and/or Rs; substituents comprise a
20 hydroxyl group, it is possible to prepare first an
analogous compound of formula (I) in which the R3; and/or
R; and/or Rs; substituents comprise a protected hydroxyl
group and then, in a subsequent stage, to convert this
group to a hydroxyl by methods known to a person
25 skilled in the art. Use may be made, as protective
group for the hydroxyl, of a benzyl, a benzoyl or a

{C;-Cs)alkyl, for example.



serve only to illustrate the present invention. The 17
nunbers of the conpounds in the exanples refer to

those given in the table below, in which the chem ca
structures and the physical properties of a few

conmpounds according to the invention are illustrated.

5 1n the preparations and exanpkes which will follow,

the foll owi ng abbreviations are used: TEA:

tri et hyl am ne ThBMaomgionetisy lofc gamude  (DVMF:in which R

di met hyl f ormam de 10 DBU

1, 8adiddrabReyceépiSsdntd] anBecaZomner LAR: shbALEH4nent (s) on
['ithium al um ni um hydride NWP:

N- meh Ry Rpyphony Hi aroupneepr®EFNVE 2! Phehilam several)

bi s(trinmethylsilyl)amde DCM_ dichloronethane 15

Ac OBEOMgPRy RtaBdEat £2NAPEHUSECe fiSc PAGICHINBS:S for Preparlng
N br onpsucci ni m de Al BN 2, 2'-azo$ﬁ |sobu%yron|%r
)?anPtBﬁBScoﬂ‘pgquj?( &F&ﬁéﬁﬁpﬁhé‘}?pﬁ o)1 =8 or ‘example
di met h t hene

tr|§?@¥8§H | & 8&53&%&t8ﬁéﬁ8i6&PP§&F&%“t§OPS“Ch as

oenpit] Aok Iy PSSt Y SR olshaselonAn <o

M BK: ggggxlsk?ggghy k%%gn%r@redereck S reagent:
S

tert- utoxybl |net -“am no) net hane AT: anbi ent
tenperature 1&om56§19@rsa'b|a‘%&yqfnfgt he HeemmeuRds ubstituent

formula (11) The conpounds of fornmula (11) can exi st
10N are also of use for the preparation of compounds
carrying an alkoxycarbonyl substituent.

The amincindoles of formula (II) can be
prepared by methods such as those described in Khim.
Geterosikl. Soedin., 1973, 12, 647-652 and in

15 J. Heterocycl. Chem., 1975, 12, 135-138.

Some Z2-aminoindole derivatives of formula
(II) are known and are described in Khim. Geterosikl.
Soedin., 1973, 4, 511-515; Eur. J. Med. Chem. Chim.
Ther., 19%2, 27 (9), 908-918; Chem. Heterocycl. Compd.

20 (Engl. Transl.}, 1970, 6, 338-343; Tetrahedron, 1971,
27, 775-785; Pharm. Chem. J. (Engl. Transl.), 1990, 24
(11), 810-812; Tetrahedron Lett., 1996, 37 (28), 4931-
4932.

Some esters of formula (III) are known and

25 can be prepared by methods such as those described in
J. Org. Chem., 1984, 49 (22}, 4287-429%0; J. Am. Chem.

Soc., 1974, %86 (7), 2121; Tetrahedron, 1970, 26 (2),

715-719; Synth. Commun., 2000, 30 (8), 1401-1411;



two tautoneric fornms: or 5 Preparation 1.1

N, 1, 5-Tri net hyl -1 H i ndol e-2-am ne hydrochl oride 10 A)
N - (4- Met hyl phenyl ) acet ohydrazi de 104.8 g of

1- (4- met hyl phenyl ) hydrazi ne hydrochl oride are
suspended in 525 m of isopropyl acetate, a solution
of 104.8 g of potassium carbonafe in 300 n of water
is added and then the m xture is 15 stirred until the
sol Lidohasudi SappeaHedxuz7Z4zhipf 2086et L6 dhhydPirde,aké:
added while maintaining the tenperature bel ow 20C and
t heAPt he ARt UBdé,i EPI épD 83BirEPng78t 820C. WR 97-46 377,
precipitate is observed to form which precipitate

di sebpéafsiwhéh-the nmixture is heated 20 at

approxi mately 55 60C. The organi ¢ phase i s washed

twice Mﬁth 2062 ﬁ1CBFPRHP€? afRgCrdifHehOct8fednyERGige can
ver The guct fornmed is recove

Tered bs GReeRESHiE naBRBHeFR COSOPCHoTOGLR 1Br that:

MIBE. 19. N 13 2.02 ppm: s : 3H, 2.29
ppni 2 %ml%ﬂm%cg)c n?orﬁ‘% 6.73 ppm: d : 2H 7.03

ppm d : 2H, 7.72 pmn s . 1H B)

N, N - D net hyl - N -(4-nethy|phenyl)acetohydrazine 5 60
g of hydrazine fromthespreceding stage and 11.8 g of
t et rabut yl ammoni um ' spended dkg 240 m of
tol uene, and 292 ¢ wat er t hen
155.6 g of nethyl iodigs re addettyy83 g of sodi um
hydr oxi de pellets arg then added agﬁﬁthen the 10
reaction mediumis hedted at 80C for 6 hours. The

m xture is cooled to 30-35C aRd t hdt, b 500 m of water

- Ci

10 in which R;, Rz, Ry and Ry are as defined for a compound

of formula (I), is reacted with an ester of formula:

15 in which R; is as defined for a compound of formula (I)
and Alk represents a C;-C4 alkyl.

The reaction is carried out in a protic and
polar solvent, preferably in an acidic medium, at a
temperature of between ambient temperature and the

20 reflux temperature of the solvent.



are added. The organic phase is washed three tines

with 100 m of water. The organic phase is dried by

azeotropic distillation of the water under reduced 15

pressure. NVR CDC13 (300 MHz): 2.15 ppm: s : 3H 2.31

ppm: s 3H, 2.95 ppm: s 3H, 3.10 ppm: s : 3H 6.63

ppm d : 2H, 7.13 ppm: d : 2H16C)

N, 1, 5-Tri net hyl -1 H i ndol e- 2- am ne hydrochloride 20

The product ofhai medpicnrthe fprfecedileg (dtVage s itgrepared

di ssolved in toluene, 61.5 g of phosphorus oxychl oride

ar evaddeddanmg thbeyniix Nodé mied hiyd aedt aater@@€  Vor by a2 method

hours. 100 ml of ethyl acetate are added at 80C and

t heAiheamedputhes desicadbes AT JTh@rgr-e&hsint-at & 952,287,

filtered off and then washed twice with 50 ml of ethyl

acet a8 2frp. o PS289 RVRIGEEOMEO C2EUSHL)(teX 36 ppm
pm

. S, . 3H 3. ppm: s 3H 3.49 ppm: s 3H 4.29

5 SbitoRYDISIH BT hy 138 B B oPFaR THaRE toaH Dra-
10. Q7 ppm sol yed ak ....1H. Preparation 1.

N 5P Ree g PORR RdoR8I5- aiotene GERPaRICH o 4o

N - 4+ ayl p L ace razi de Anot her process for
thegé%gggpégigggéklﬁﬁiégg§%ﬁpound i s described bel ow.

5 g of 1-(4-nethylphenyl)hydrazine 10 hydrochloride

are dissolved in water and then triethylamne is

added until the salt hasAB&dd/Hieutral i zed. Extraction

i s carri edoUH WCORHCc OFt—armd—tten t Rg-ERp1EROAK

evaporated to dryness. The precipitate forned is

dissolved in 30 nl of ether and 15 then a uti on of
4.6 m of acetic anhydride dissol ved o703
TN
_ E oFT%
P
Ry ¢ @)
O—Alk
10

Unless otherwise indicated, the proton
nuclear magnetic resonance (NMR) spectra are recorded
in d¢-DMSO; the reference is placed in the dg-DMSO,
which lies at 2.50 ppm from the tetramethylsilane.

15 The signals observed by NMR spectroscopy are
expressed thus: s: singlet; bs: broad singlet; d:
doublet; sd: split doublet; t: triplet; st: split
triplet; g: gquartet; mt: multiplet.

The preparation of some compounds in

20 accordance with the invention is described in the
following examples. These examples are not limiting and

serve only to illustrate the present invention. The



in 30 M of ether is added dropwi se. The m xture is
stirred at OC for 15 mnutes and then the precipitate
formed is filtered off to produce 3 g of the expected
conpound. 20 NVMR CDC13 (300 MHz): 2.02 ppm: s : 3H
2.29 ppm: s 3H, 6.14 ppm: d : 1H, 6.73 ppm: d :

2H, 7.03 ppm d : 2H 7.72 ppmi7 s : 1H B)

N- Met hyl - N - (4- net hyl phenyl ) acet ohydrazide 0.8 g of

60% NaHeirs sifs pérdedmpoud@ sminofth2b Rdmp 122 mpfefr to those
hydrazi ne obtained in the preceding stage in 20 m of
DVFgavenaddedhér gphilse batl cOC. iWhernigds they ghgniige lhas
ceased, 1.8 m of nethyl iodide are added and the

m xBGrEcitEresi pngd the Rhysdcadnenee@rt ifge ofl 2 Ask ure
is poured onto a saturated NHACL sol ution and _ _then

ext FREPPERASs a8PEddd do e Wileh 1AYERt 1ofasHiehg lilgistrated.
garried out sever%j times with a saturated NaC

ol ution and tReh &y EFEPATRA TS AR EEF BT ipch will

d . Th ' I ified by ch t h

2 ¥ SBTTEH ot oL SR 5 AL G St ur 6.

(25/ 75; \fﬁ}g\) EQ?L%t(’lgl(i{glﬁlq;neV/ v), to produce 1.0 g of
nmpodnd i

the expéctéd Co nthe formof a white powder.

NVR CDC1314p200; Methy 1221 pRMe S @ 3H 2.32 ppm: s
10 3H, 3.15 ppm: s”: 3H, 5.88 ppm: s : 1H, 6.64 ppm

d . 2H PuF2 BRRethdlfotian@he _
N, 5- Di et hyl -1 H i ndol e- 2-am ne di hydrochloride 1.0 g

10f the corpoeundstrHagzkhe cpracgdi.rg 0lunsleagd Hehe
di ssolved in 20 m of POCl1l3 and then the mxture is
heat ed aLAKOOCiBAH,t wbithbis. aTheinéact hpdridexture i s
cool ed and then ether is added. The precipitate
formed i §MPi:| Nemedhgflpyame liisiinagketen t h
LiN(TMS}),: lithium bis(trimethylsilyl)amide
DCM: dichloromethane
15 AcCEt: ethyl acetate
AcQOH: acetic acid
NBS: N-bromosuccinimide
ATIBN: 2,2'-azobisisobutyronitrile
Xant phos: 4,5-bis(diphenylphosphino)-9, 9-
20 dimethylxanthene
Pd(dba);: tris{dibenzylideneacetone)dipalladium
BOP: benzotriazol-l-yloxytris(dimethyl-
amino}phosphonium hexafluorophosphate
MTBE: methyl tert-butyl ether
25 MiBK: methyl isobutyl ketone
Bredereck’s reagent: tert-butoxybis(dimethyl-

amino)methane

AT: ambient temperature



ether to produce 1.3 g of the expected conpound. 20
NVR d6- DMSO (300 MHz): 2.31 ppm: s : 3H, 3.05 ppm: s
3H, 4.14 ppm: s : 2H 7.07-7.23 ppm: unresol ved
peak : 3H 10.51 ppm: s : 1H, 12.37 ppm: d : 1H
Preparation 1.3

N, 1- Di net hyl - 5- net hoxy- | H i ndoll&- 2- am ne 25

hydrochl ori de A) N - (4-Met hoxyphenyl ) acet ohydr azi de

10 §repatarsonmoxfptdey dopphoandse ofhihmuillaor(Ide ar e

di ssolved in water and then 22 triethylamne is added
until the sal Thfasdswenndse ¢tfr fldrmd.a Bxiacdroresist in
carried out wwth AcOEt and then the extract is
evap¥ratéd tegediiynd9S™mMs5 produce 8 g of precipitate
conposed of 4-net hoxyphenyl 5 hydrazine. This conpound
is dissolved in 30 mM of ether and then a solution of

13 m of aggtt™e_anhydride dissolved in 30m\ of ether

i s addeg he mxture is S“F sle :

15 ni nut dskang he white grecipitatlg '
filtered ﬂl&lf to pNoducTSH1074gof t he exPett et NR
conmpound. CDCL3 (200 MHz): 2.06 ppmRss : 3H 3.75°

ppm: s 3H 5.65Rand B, 03 ppm: 2s : 2H, 6.6-6. , Ppm
gnresol ved peak : 4H.

N, N - D et hyl -N - (4- net hoxyphenyl ) acet ohydrazi de 15
4.3 g of 60% NaH are suspended in 30 mM of DVA 7.4 ¢

of
in

ghe cogoundlfromthe precedi ng stage, dissolved
S e added dropw se. Wien gas

evol uti on has c%a%e

9L -0l

%mst 1ane dare

rlm é% mine

added. The thure i's’S lylrrfé& At amier enper at ure

for
solu |on an

ggogglgggr is poured onto a saturated NHACL
en extraction is carried out with

1#CcOR). The Q@%l%'t‘ﬁyl%@%%rl‘ QAR SEMY Al times with

a sat ur at ed NaCl

15

20

104.8 g of 1-{4-methylphenyl)hydrazine
hydrechloride are suspended in 525 ml of isopropyl
acetate, a solution of 104.8 g of potassium carbonate
in 300 ml of water is added and then the mixture is
stirred until the solid has disappeared. 77.4 g of
acetic anhydride are added while maintaining the
temperature below 20°C and then the mixture is left
stirring at 20°C. A precipitate is observed to form,
which precipitate disappears when the mixture is heated
at approximately 55-60°C. The organic phase is washed
twice with 200 ml of water and is then coocled at 0-5°C
overnight. The product formed is recovered by
filtration and is then washed twice with 100 ml of

MTBE.




solution and is then evaporated to dryness. The

residue obtained is triturated in petroleumether to
produce 25 8.0 g of the expected conpound in the form
of an oil. NWMR CDC13 (200 MHz): 2.19 ppm: s : 3H
2.93 ppm: s 3H 3.08 ppm: s : 3H 3.80 ppm: s :

3H, 6.68 ppmd : 2H, 6.89 ppmilod : 2H 23 O

N, 1- Di net hyl - 5- net hoxy- | H i ndol e- 2- am ne
hydriERhEDCLde(BOO MHOf : theOzZoppounds f r oBHt he. ppegedi ngs :
stage are dissolved in 30 mM of POC13 and then the 5

m xBhr ebi $4hpptned dt :80&:f 6r 72 bpors. dThe 2Hgadt-i0d8nppm :
m xture is cooled and then ether is added. The brown
pre@ipi?ﬁfe7f62nﬁﬁmis Bi k't éHed of f and washed with

et her to produce 5, of the expected conpound,

= 2BhC. HONRW@FEGtDM@CN(BGG Wﬁi?ylghGGYébﬁFet§h§HrgElne
3.48 ppms 3H. 3.76 : H; 96
.00 ppm: dd®9H9 ?flgysﬁﬁ?lna fﬁom7t§2 Bﬁﬁpe&lnglﬁtage
10 08 t
1 SBAnEing| S508nFarpes E@Vﬁé@?ﬂgnéuam%ﬁsmlﬁﬁd%@h|58ﬁ>8&ded
Ch t d f.
- cwO%%Bheﬁﬁﬁ"g?azen%"eﬁggﬂé e BgeS8rondolian, agter
&ﬁ gheﬁf wat gr ;apg h@%ﬁ %Olbﬁasghx an,ne S addgdos
Untl e t has been tralze tractlon I S

car sbgduRuh a&&glégcgelaegs LhenthBe 8¥heAChnkS then the
evapor at ed ?o dryness. The base is dissolved in 100

10l eéaethen, mbhgupokdt heAtks e@okedct §0r0€ avdrishemntd
m of acetic anhydride are added 25 dropw se. The

m xmigkeuks $kicoelledt t8C30DeB528 mhdutasn 5Temdhicttewater
precipitate fornmed is filtered off and is
are added. The organic phase is washed three times with
100 ml of water. The organic phase is dried by
azeotropic distillation of the water under reduced
15 pressure.
NMR CDCl; (300 MHz): 2.15 ppm : s : 3H; 2.31 ppm : 8 :
3H; 2.95 ppm : s : 3H; 3.10 ppm : s : 3H; 6.63 ppm :
d: 2H; 7.13 ppm : d : 2H.
C) N,1,5-Trimethyl-1H-indole-2-amine hydrochloride
20 The product obtained in the preceding stage
is dissolved in toluene, 61.5 g of phosphorus
oxychloride are added and the mixture is heated at 80°C
for 2 hours. 100 ml of ethyl acetate are added at 80°C
and then the medium is cooled to AT. The precipitate is
25 filtered off and then washed twice with 50 ml of ethyl
acetate, m.p. = 222°C.
NMR ds-DMSO (200 MHz): 2.36 ppm : s : 3H; 3.11 ppm : s

3H; 3.49 ppm : s : 3H; 4.29 ppm : s : 1H; 7.25-



then washed with ether to produce 12.8 g of the
expected conpound in the formof a white powder. 24
NMR CDC13 (200 WMHz) : 2.09 ppm: s : 3H 6.68-6.86 ppm
unresol ved peak : 2H, 7.12-7.30 ppm: unresolved peak
2H. B)

N, NI - Di net hyl - N - (4-chl c) rophenyl ) acet ohydrazide 5
7.2 g of 60% NaH are suspended in 30 m of DVA 12.8
g ofl.Bypdpan neuhrescilvedppeasédi:nghst dde,07 dirgsol weddsvlved
50 Ml of DVA, are added dropw se and the mxture is
sti pee# at ldnbi ent tenperature until gas evolution
has ceased. 17 m of iodonethane are added 10 dropw se
andPEEPagpki@Reli-€ stirred at anbient tenperature for
one hour. The m xture is_poured onto a saturated
NHAC1 sol uti ol s andifRéR YextFadiided &« @i i%ed -out

with AcCEt. The aorganic phase is washed with a

Sat GHaYEYORREPTEERUt i on. The residue obtained is 15

triturated wit trol eum.ether to produce 10 g of the
expElt o on R B AL Ser FeRE TS TR VR CDCLS
(200 MHz) : 2 : 3 2..95 : . 3H: .
5720 ppm s PP RE Eychss s tort ul> et ollfar enis
2H. , 1D - 5 ¢hl -1 . Hindol e-2-am ne
hydrcéglﬁlg%ﬁﬁdés%ggtc%%%te%e%%&%p%gund fromthe preceding
stage are di gsgl wed1in 48GeVnQbRAGEI3 hyHiR Aind ure is
heated at reflux for two hours. Thé reaction nmedi um

lios e@dlredhlozddet heke ids saddeddant thaer it Reydpradict
obtained is filtered off. The precipitate is washed
severakthyiesine tils evhled tetprlodiee sdld dgasf Hewn
expected conmpound in the formof a powder. 25 NMWR

d6- BeBOra3a@enz Ext ract®nppm sa3itiedl BZ pirhhs AcOEt and

then the extract is evaporated to dryness. The
precipitate formed is dissclved in 30 ml of ether and
15 then a soluticn of 4.6 ml of acetic anhydride dissolved
in 30 ml of ether is added dropwise. The mixture is
stirred at 0°C for 15 minutes and then the precipitate
formed is filtered off to produce 3 g of the expected
compound.
20 NMR CDCl; (300 MHz): 2.02 ppm : s : 3H; 2.29 ppm : s :
3H; 6.14 ppm : d : 1H; 6.73 ppm : d : 2H; 7.03 ppm :
d : 2H; 7.72 ppm : s : 1lH.
B) N-Methyl-N’ - (4-methylphenyl) acetohydrazide
0.8 g of 60% NaH is suspended in 30 ml of
25 DMF. 3.2 g of hydrazine obtained in the preceding stage
in 20 ml of DMF are added dropwise at 0°C. When gas
evolution has ceased, 1.8 ml of methyl iodide are added

and the mixture is stirred at AT for one hour. The



3H, 4.31 ppm: s : 2H, 7.34 ppmd 1H 7.48 ppmd : 1H
7.60 ppm: s : IH 10.61 ppms : IH Preparation 1.5

5 Methyl 1-nethyl-2-(nethylamno)-I|Hindole-S
carboxylate A) Methyl 4-(2-acetyl hydrazi no)benzoate

5.5 g of methyl 4-hydrazi nobenzoate are dissolved in
38.2 ml of AcOH conprising 2.42g of sodium 10 acetate
and the mxture is heated at 80 C for 18 hours. The

i nomganicemateppalreds ohitbt er edtofrbreth@ibiClt saletisn and
t hen evaporated and the residue is taken up in the

m nEham axbuactopbrEL20caThéenti putr oitd PicOEsredasding is
produce 7.97 g of the_expected conpound. 15 g) Met hyl

4- (9agEeey| ontosgvaeehyChipgsariinbd) berasarated §5C3 of
95% NaH are suspended in 90 m of @ DMF, 8.135 of the
conﬁe&HalPPoﬁPfihéhﬁpeegapﬁga§ﬂa§els CATISRGH P&% itﬁ’ t he
g}nlnun1annu e and t

t@FyﬁeFém/ﬁLﬁuF8§ld§e7gsnPu6F L6 B o ag taply on @
dded. d Th t ti AT f
o1 SRR LS iy Beulsh: Hithnas §Cb§§?ﬁﬁg%88eNﬁ§%t%@%r

I t i d t
Theteoalafnd BXLERSH 28088 ALTLTL B pihlATR g of che
cVappEgtedst BofbuEnS. 4ndcfl EREncxpes ;28 g%ma%&nd

hyl 1-nethyl-2-(nmethyl am no) -1 Hindol e-5-

carhmytgwﬂ@zo@ ¥ng) of o the ;@ﬁ:ﬂpouﬁd feomohesr ppm : s :
preceding stage and 62 m of sphorus oxychl ori de

1ar e3At xediangpmt hesm: XBUE € 5i, sshggtned at :80€;f er, suwppm :
and a half hours. The nediumis evaporated and the
resdduez2iis Vakenppp i:nd5:A8Et. The solid fornmed is
filtered off, washed with AcOEt and dried to give 4 ¢
of €he expectBdoebapethgl-1H-indolie-2-amine
dihydrochloride
1.0 g of the compound from the preceding
15 stage is dissolved in 20 ml of POCl; and then the
mixture is heated at 100°C for two hours. The reaction
mixture is cooled and then ether is added. The
precipitate formed is filtered off and is washed with
ether to produce 1.3 g of the expected compound.
20 NMR dg-DMSO {300 MHz): 2.31 ppm : s : 3H; 3.05 ppm : s :
3H; 4.14 ppm : s @ 2H; 7.07-7.23 ppm : unresolved
peak : 3H; 10.51 ppm : s : 1H; 12.37 ppm : d : 1H.

Preparation 1.3

N, 1-Dimethyl-5-methoxy-1H-indole-2-amine
25 hydrochleride
A) N’ ~{4-Methoxyphenyl)acetohydrazide
10 g of 4-methoxyphenylhydrazine

hydrochloride are dissclved in water and then



NVR MeOD (250 MHz): 3.2 ppm: s : 3H 3.6 ppm: s :

3H 3.9 ppm: s : 3H 7.3-7.4 ppm: unresol ved peak :
2H, 8.1-8.2 ppm: unresolved peak : 2H 10 The
conmpounds of fornula (I1) collated in the table bel ow
are prepared by operating as described above: TABLE 1
15 (D HCl Preparati onRLR4, R5Characterization Mp. (O

or NVR 1. 6MeH249C 1. 7Me7- OVe284C 1. 8Me4- OVe103C

1. Ohke6GeOHIQ3ACihel Gt Gdde 2 Tint 111 Mk, GaditMEE3A Ceen
1.12Me5- Ove222C 1. 13Me5- CINVR 1. 14Me6- OMe103C

1. 15kB5rEN248C .1 Fx8veStplanyils SaXivRet 18td6-iDVSAAB00 and
MHz): 3.08 ppmd : 3H, 3.52 ppm: s : 3H, 7.34 ppm:

d : then rhggeppmactd is1Evapog@tssmto sirynpigs 1@ GLQspHiae
: s 1H  Preparation 1.17 Ethyl

2- ( FeBhyri mrﬁé)lpﬁéértﬁnéﬂslpééﬁ@o?}fl ér@eth?Yé’é'ﬁrb’rJ1 de

A) Ethyl 4-hydrazi nobenzoate 5.

A pﬁgﬁyﬁﬁwﬁaz.TﬁléSaepalpgﬂl@dd.@sal@é&lved in 30 ml of ether

and then a solution of 13 ml of acetic anhydride
dissolved in 30 ml of ether is added dropwise. The
mixture is stirred at 0°C for 15 minutes and then the
white precipitate formed is filtered off to produce
10 7.4 g of the expected compound.
NMR CDCls; (200 MBz): 2.06 ppm : s : 3H; 3.75 ppm : s
3H; 5.65 and 6.03 ppm : 2s : 2H; 6.6-6.9 ppm :
unresoclved peak : 4H.
B) N, N’ -Dimethyl-N’-{4-methoxyphenyl)acetohydrazide
15 4.3 g of 60% NaH are suspended in 30 ml of
DMA. 7.4 g of the compound from the preceding stage,
dissolved in 20 ml of DMA, are added dropwise. When gas
evolution has ceased, 10.0 ml of iodomethane are added.
The mixture is stirred at ambient temperature for one
20 hour. It is poured onto a saturated NH4Cl solution and
then extraction is carried out with AcOEt. The organic
phase is washed several times with a saturated NaCl
solution and is then evaporated to dryness. The residue
obtained is triturated in petroleum ether to produce
25 8.0 g of the expected compound in the form of an oil.
NMR CDCl; (200 MHz): 2.19 ppm : s : 3H; 2.93 ppm : s
3H; 3.08 ppm : s : 3H; 3.80 ppm : s : 3H; 6.68 ppm :

d: 2H; 6.89 ppm : d : 2H.



in 70 M of ethanol and 3 m of concentrated H2SO4.
The 10 m xture is heated at reflux for five hours, the
et hanol is evaporated, the residue is then taken up
in a saturated K2CO3 solution and then extraction is
carried out with AcOEt. 5.9 g of the expected
conpound are obtained in the Bbgrm of a powder. 15 NWR
CDC13 (300 MHz): 1.38 ppm: t : 3H 3.65 ppm: s 2H
4. 3¢)ppmi;, 1 Dim2idhv3 -5Amepmox vs LH-tdA.s83Q pibned

2H, 7.93 ppm: d : 2H B) Ethyl

4- ( Nydacehylohrydeazi no) benzoate 5.9 g of the conpound
fromthe preceding 20 stage are dissolved in 50 m of
acetic acid, &nd@ 3 ©@fgthef coogiowncadetcat & e & radusting
The m xture is heated at 28 80C for 16 hours. The
aceBit@dgcrdci sispaporst da, nhal odsiFiesi anelakBANUBNEN
wat er, and then extraction is carried out with CH2C12.

PheMdrgaRFCc 1fhhsates ati 88 6vder I@g@@&lra?nd Tbse fgFtion
ted to d f wd
Lot R Sl BRSO BAE e s
2
Ep%fswltate( ?%‘f’f@)d i8] 6115800 BEPRIT WGgnet i e

Pp h
o CRE TS EoFy| PROSER I Ry & S5 FEFDEITSSEES F5BHY o

O%ﬁN@H Lszggsgended in 20 M of DMF. The mXxture is
cooled to OC and then 4.0 g of the conmpound fromthe
1pr eqeeti ag-siage 3dospakyedzins2gpml : of :DbA; 3res ppm : s
added. The mixture is stirred at OC for 15 m nutes,
t hesH}. 2.m6 @bm adenet Bane 4are agdged and e ¥a 96—

m xture is stirred at OC for 30 mnutes. It is poured
ont @.&a0sabur at ed NHABE Solldt ippm and extliHactied wipdm :
AcCEt. The organic phase is washed with a saturated
NaCH soltiti af. O8r ppth over :M38O4 and t hen adsorbed on

silica. Purification is carried out by chromatography
Preparation 1.4

15 N,1-Dimethyl~5-chloro-1H-indole-2-amine
hydrochloride
A) N’ -(4-Chlorophenyl}acetohydrazide

12.5 g of 4-chlorophenylhydrazine

hydrochloride are dissolved in 100 ml of water and then

20 triethylamine is added until the salt has been
neutralized. Extraction is carried out with AcOEt and
then the extract is evaporated to dryness. The base is
dissolved in 100 ml of ether, the solution is cooled to
0°C and then 15 ml of acetic anhydride are added

25 dropwise. The mixture is stirred at 0°C for 15 minutes.
The white precipitate formed is filtered off and is
then washed with ether to produce 12.8 g of the

expected compound in the form of a white powder.



20 on a silica colum eluted with an AcCEt/ petrol eum

ether (v/v; 50/50) mxture. 1.8 g of oil are

obtai ned. NMR CDC13 (300 WMHz): 1.38 ppm: t : 3H, 2.15

ppm: s 3H 3.17 ppm: s : 3H 4.35 ppm: q (J=7.1) :

2H, 6.10 ppm: s : 1H, 6.71 ppm: d (J=8.8) : 2H 7.99

ppm 25 : d : 2H D) Ethyl 24

2- (met hyli m no)i ndol i ne-5-carboxyl ate hydrochl oride

29 NHR5CDCcDi (he acnppounz. §® opprithe preced; ng. 68 age8arepm :

di ssolved in 10 M O POC13. The m xture is heated at

80' ntesciwedhpark. : TRE;r @a¢Ri-dn3fegbmm:i snresollegd peak :

ether is added and the precipitate forned is 5

tritdrated and filtered off. It is washed with ether

1.4 g of pomder are obtalned NVR CDC13 3300 VHz ) 1.

31 Bpm tN¢§L7Dimpthy3eN’ 3 (do7hpprpPheayl a@ePPhydeﬁZlde

4.25 ppm: s 2H, 4.31

fJ=8.8) : 1H 77299 Bﬁngg HﬁgsaF@eauaesedefol@HBglelgﬁf
aration 1.

EpQPllaﬁo 2rh: ﬁyf;fl ﬁlyﬁfﬁaaﬁae fﬁﬁfﬂnegehg’EFSSﬁiFB‘fu stige,

A N 4-B

) ors e ERO RB Sl L SENBNCT AR aadl B-8oRl <o and the
30 HE 9£r$aiggatgrge QE a%%%gﬁtaegmggrgkugg G%%Hilgas

forna € are’a then t mxture i s heated at

ref Lux: hef oANRaHOKEA38d . t hgnat 520 aEBheRhahenBekakiiked
for 12 hours. The precipitate formed is filtered off

18ndaneghedeVWahl 8Rel M@REQRANGL/ stpeteal agmaebhient(Vv/ v;
50/50) mxture. 10.5 g of the expected product are

obt aénpdratiyRe CPEE3068000MHz) The7B4GL@Zepp®m poured onte a
unresol ved peak 25 2H; 7.34-7.41 ppm unresol ved peak
2H; s8tB8appth NH,C1 solution and then extraction is carried
out with AcOEt. The organic phase is washed with a
saturated NaCl solution. The residue obtained is
15 triturated with petroleum ether to produce 10 g of the
expected compound in the erystalline form.
NMR CDCl; {200 MHz): 2.10 ppm : s : 3H; 2.95 ppm : s
3H; 3.10 ppm : s : 3H; 6.62 ppm : d : 2H; 7.24 ppm :
d : 2H.
20 C) N, 1-Dimethyl-5-chloro-1H-indole~2-amine
hydrochloride
10 g of the compound from the preceding stage
are dissolved in 50 ml of POCl,. The mixture is heated
at reflux for two hours. The reaction medium is cooled,
25 ether 1s added and then the product obtained is
filtered off. The precipitate is washed several times

with ether to produce 9.6 g of the expected compound in

the form of a powder.



unresol ved peak : 1H B)

Nl - (4- Bronophenyl ) - N- net hyl acet ohydrazi de 30 A

solution of 80 mM of LAHin THE is heated to refl ux.

10.5 g of the conpound fromthe preceding stage, in
suspension in 60 mM of THF, are added. The mxture is
heated at reflux for 15 hours.23he reaction 5 medi um

is cooled and then 2.3 m of water, then 9.0 m of 1N
Na QR ndlk{OMST agelin M )nd DfodHAQ@mare saddelt; di opvMer @ s
The salts are filtered off through Celite, washing is
car?iiedi ot mpmh: AsOEt2And7t Bénpevapodat i bH; Ye48 ppm :
dryness is carried out. The residue is taken up in 10

80 @ : ofHACOER0 Pien: 19 § di; KROBL EHPBsol ved LH-80 ni

of water, are added, followed by 4.0 mMl of acetic
antExePaEAtiem Liture is stirred at anbi ent

tenperature for one hour. The_two Ehases_are iepargtgd
and the or gariRtprhst Petlyed- 6V&F KpIBINahal fReRYe5S >~
evqﬁorated to dryness. Petroleumether is added and

t herP e %135t als forned are filtered off. 9.0 g of

M) © BREHFELPE £t o8 808 BERe) R GRS 378 62
ppm . unre30|yeg_§§€# %§Eh§lSg—deZaégnBthéoate are

unresol ved peak : . . .
5- Biooms ot hyl 38 i ool e- Z-am BemPyds0ah! 0rkhdg 8. Godium
g of hydrazine obtained in the preceding stage are

10 s5& veek | NS0t hd 0f xPOd 31 anHebhen LHesofTtXEQEe1BShours.
heated at 80C for two hours. The reaction 25 m xture
i s Tiool atoaganibemaeéhesli ssaddbderdbieofpy echpi fatlerate is
formed is filtered off and washed with ether. 8.2 ¢
of poswiervaperabedi aed. tBe 3tes NVRe CDE1Bak800uNHIR: the

4.31 ppm: s : 3H 7.14-7.87 ppm
minimum amecunt of Et:0. The mixture is filtered to

produce 7.97 g of the expected compound.

15 B) Methyl 4-(2-acetyl-1,2-dimethylhydrazino)benzoate

2.95 g of 95% NaH are suspended in 90 ml of

DMF, 8.135 g of the compound from the preceding stage,
in solution in the minimum amount of DMF, are added
dropwise and then, after a few minutes, 9.75 ml of

20 methyl iodide are added dropwise. The mixture is
stirred at AT for one hour. The medium is poured onto a
saturated NH,Cl solution and extraction is carried out
with AcOEt. The organic phase is washed with NaCl,
dried and evaporated to give 5.4 g of the expected

25 conmpound.
C) Methyl l-methyl-2-(methylaminoc)-1H-indole-5-

carboxzylate



unresol ved peak : 4H;, 10.70 ppm: unresol ved peak
1H, 12.62 ppm: s : 1H Preparation 1.19 '
8-Methyl -1, 2,3,4-tetrahydropyrimdo[1l,2-a] indole A)
1- (4- Met hyl phenyl ) pyrazol i di n-3-one 10 g of
p-tol yl hydrazi ne hydrochl oride are dissolved in 100
m of anhydrous CH2Cl12. The sopgtion is 10 cooled to
OC and 19 mM of DBU and then 6.5 ng of
3- bronopr opi osykh ghbar cde apapaddadfrihe thiexbukreeiding
stirred at anbient tenperature for one hour. The
reastaga arvdi 66h m$ poéupbdsphbteuraberchéwptridet kae msxed and
carried out with CH2C12 and then purification is
carthedmiBtoue by bherosdt egr 8¢ drratsil pod eohads hours.
eluted with an AcCEt/petrol eumether (v/v; 50/50) _
m xtheemedigmgipf evapypseserd and shearsedduRvVRsCbeksn up in
gSOO MHz) : 2.35 ppm: s 3H, 2.54 ppm_: t (J=7.9) 2H

. 8BCPphr : The(ge¥ig) forped gsgfijperedeopfm washed with
unr esol ved

eak.: 4H 8.22 m: s : 1H B
T Eeset ol AR e R FanGiFe) B Pabd) FHFnE pestsdoromRgUnd.

co n 0 e.precedi ng__stage,  di,ssolLved_in 20 _m. )
ofngﬁﬁyg?éhs??hﬁ,MgFg'agdgdppPo‘9§6'nbﬁ0fEa%iHpm s 3
sol yt o f.LAH.i g, THE. ;The ,m.xt ure I t t. .
CefTus FBr 18§héu$§fkﬁf3iZ'éggégd't8%§gﬁ§%2%? ?ga% PR
temperaguseond O uatcuBlobadpdak moafl TN sodium

hydr oxi de solution are then added, and then the salts
1ere filtered oht EBRBHORASELIt €Ckhu1dhe 1fih| bealates 32 the
evaporated and the residue is taken up in 20 m of
AcCEible. belonf aK2CoBepatel Bly obeld®iageaaddedsribed
followed by 0.6 m of acetic anhydride. The m xture is
stiabedeat anbient tenperature for one hour. The two 5
phases are separated and the organic phase is dried

TABLE 1
15
£
N NHMe (I
R, |
R, HCl
Preparation R; Rs, Rs Characterization
M.p. (°C) or NMR
1.6 Me H 249°C
1.7 Me 7-0OMe 284°C
1.8 Me 4-0OMe 103°C
1.9 Me 6-0H 103°C
1.10 Me 6—-Me




over MgSO4 and then evaporated to dryness. 1.4 g of

oil are obtained. NVR CDC13 (300 IHz): 1.93-2.05 ppm
unresol ved peak 2H;, 2.07 ppm: s : 3H 2.30 ppm: s
3H, 3.50 ppm: 10 unresol ved peak : 4H, 6.83-7.11

ppm : unresol ved peak 4H O

8-Methyl -1, 2, 3, 4-tetrahydropyrpm do[ 1, 2-a]Jindole 1.4 g

of [The conpound from tfje precedi Mg St age are

di ssol ved 1i1n 10 ¥ PQCIB-4ine {m xture is1345cheat ed

at[800OC for one mour 30 m nut€s. |[The reaction nedr um

i s| cool ed,12et her |i Maaddedsandet hen t he precipitate

formed 1s filTtered off [and washed wih ether. 1.4 g

of | the éxpécted compound a-eCDbbtai ned in theMRorm of

a powder. 20 NVR|de- DMSO (300 MHz): 2.06-2.14 ppm:

unfr esol ved dpeak |2Hje 2.|336ppie: § : 3H, 3. 5D0ppH :

unfesol ved peak | 2H, [3.84-3.88|{ppm: unresol ved peak

: PH, 4.1185pm : |s MH |7. 15N 29 |ppm : unr e88bVEd peak

: BH, 10.84 ppm |s : 1H 25 Preparation of the
i nternmedi-dtces of |f dfenullae-ghenyl and (1V) 33
Preparation 2.1 Methyl
2 (8MB- Hi 1Bu@6ﬂ%¥ﬁ%@1y¥§0@ Mfi#ret hi/{ 0B gppho: deif o%’éhoat e

A) Met hyl dlfluorophenyl)acetate
soI tP nPE@nersrnéHQS mP2oPPRcét fl © &RFori-d8 Pﬁm250d :

thanol is prepare t t hen, anbi ent
tenﬁéfg?u? ,PB% 5 ?g 18d§$ EBPophgnylg@etic aci d
are_dissolved i |s solution and the solution is
| ef gé §:a¥1gn —A+. The 10 reaction is nonitored by

ghin layer Chg?ggiogr?ﬁg)fhi{%é‘ﬁn&ngél)Eﬁ?oﬁ&ﬁret—%ngarboxylate

materi al has ppeare
hydrochloride

A) Ethyl 4-hydrazinobenzoate
5.0 g of 4-phenylhydrazine acid are dissolved
in 70 ml of ethanol and 3 ml of concentrated H:50;. The
10 mixture is heated at reflux for five hours, the ethanol
is evaporated, the residue is then taken up in a
saturated K:CO; solution and then extraction is carried
cut with AcOEt. 5.9 g of the expected compound are
obtained in the form of a powder.
15 NMR CDCls (300 MHz): 1.38 ppm : t : 3H; 3.65 ppm : s
2H; 4.34 ppm : g : 2H; 5.57 ppm : s : 1lH; 6.80 ppm :
d : 2H; 7.93 ppm : d : ZH.
B) Ethyl 4-(N’-acetylhydrazino)benzoate
5.9 g of the compound from the preceding
20 stage are dissolved in 50 ml of acetic acid, and 3.0 g

of sodium acetate are added. The mixture is heated at




i s evaporated under reduced pressure and then the

residue is dissolved in 250 mMl of MIBE. The organic

phase is washed three tinmes with 100 ml of water,

dried 15 over MgSO4 and then evaporated to dryness

under reduced pressure. 26.9 g of the expected

conpound are obtained. B) Methgl

2-(3,5-di fluorophenyl) - 3-di net hyl am no-2- propenoate

26. 90gcofotrhe ccanpegnd Theorckhe cpredediing evapostaagel, the
are dissolved in 61 m of dinethoxy-N N

di reebyHoet hanaakee. vbhénnivatcere ansl hrdatne @& xatr at35-c14 06

and the nethanol formed is distilled off (12 g). The

sol ventried evapwiahefHuGler Thedureahpresshase argl dheed over
residue is taken up in 250 m of MIBE. The organic 25
phal¥eSPs ar@hed theeectipesapdht50daYNesswatef, 9t Aénpowder
dri ed over MgSO and evaporated to dryness. The
PespdfBieoPEa@dPpdtal | i zes from met hyl cycl ohexane. The

produc fil off and is then hed

‘ ;
trﬁEgR&FPﬁgngi%és%ﬁzbgeL:?ﬁyPBchoFeka%%;t%wﬁgvgp§8:gs '
t d, Mp. =97C._ P ti 2.2 .
1 ng 7 27¢ J2SERMY Fuh BpRERY O3 RFA ox7- 3. & propenealt * o
L), th 3, 5- dif | : f ;
S s XUl o oty ade: PERLEPRY R GR2Y Dok Mssg A

of eshangkhgmdﬁém —Qf:eE?‘iQﬁm—!En%tt%‘}lh §%'in%ﬂ_%ﬁgﬁ%ate

m xture 1s heated at reffux for two 10 hours.

10 xture iS evepogabeaft@o@rwagsas sﬁ%%%@@b@l&hi@@ IS of
then carried out with a saturated K2 sol uti on,

ext DREL | DRei mikhemecasr cedledt twi DNC AaQEthamd 4t.lleg of the
organi ¢ phase is evaporated to produce 5.0 g of the
expeotipdundnmpeundthe plreckdimgobtagks cdlseuwillvess in 20 ml
llqgkdbMA, are added. The mixture is stirred at 0°C for 15
minutes, then 1.7 ml of iodomethane are added and the
15 mixture is stirred at 0°C for 30 minutes. It is poured
onto a saturated NH4Cl solution and extracted with
AcOEt. The organic phase is washed with a saturated
NaCl solution, dried over MgSQ,; and then adsorbed on
silica. Purification is carried out by chromatography
20 on a silica column eluted with an AcOEt/petroleum ether
{(v/v; 50/50) mixture. 1.8 g of 0il are obtained.
NMR CDCl; (300 MHz): 1.38 ppm : t : 3H; 2.15 ppm : s
3H; 3.17 ppm : s : 3H; 4.35 ppm : g (J=7.1) : ZH;
6.10 ppm : s : 1H; 6.71 ppm : d (J=8.8) : ZH; 7.99 ppm
25 : d : 2H.
D) Ethyl 2-{methylimino)indoline-5-carboxylate

hydrochloride



NVR CDC13 (200 MHz): 1.27 ppm: t : 3H, 3.59 ppm: s

2H, 4.18 ppm: g : 2H, 6.68-6.85 ppm: unresol ved

peak : 3H B) Ethyl

2-(3,5-di fluorophenyl) - 3-hydroxy-2- 20 propenoate 5.0

g of ethyl 3,5-difluorophenylacetate are dissolved in
50 mM of ethyl formate. 2.0 g of 60% NaH are added
portionwi se. The mixture is poured onto a 1IN HCl

sol ution and thengextr aati ebmpsudr fref @tk wrkheddng
AcOEt. The residue is triturated in petrol eum et her,

t hestegai aragdwbsbevpdedhpiiDameé bs POCLer ethefhiatdre is
then the filtrate is evaporated to produce 3.3 g of

t heheakpecaed88oApbandtivn hherser Mhef raakicgondmegsum is
NVR CDC13 (200 MHz): 1.33 ppm: t : 3H, 4.34 :

2H; cepbedy. 88hppnis add@éoﬁvédtbéa@rec4ﬂlt§29160§ﬁﬁ% is
unresol ved peak : 1H. Preparation 2.3 Et h

2- (BrstarﬁéﬁﬁyﬁﬁﬁeﬁyﬂyegeﬁyaﬁéxyIE lﬁrwaéhéét@lGh|PFher
10 m of ethyl (3, 5-di pet hyl phenyl )acetate are
dls%oﬁv%dofnpgﬁdﬁF BFeePH§P1¥8?nate 5 g of 50% NaH

P Lo T RRL SRR S W R AR A %%”gdw ppm
HC1 . 80|#t|09 and hheg §§tf§ﬁt'0n |s arrlgq gg mn 2H:
hasSe P uce

Ac OFt he o ganl p evapor a ed to pr
eXp??5§dF8ﬁoﬂp UTg %.g?d.a§HLS7t§9tB$mf9'hﬂ@%@%l%%@gﬁeak :

Pr epar at

18- (4gret hoxyppeayk) 3= hxﬂrozy 21 ppRbeneate1flll) 8.9

m of ethyl p- nethoxyphenylacetate are dissolved in

80 m of ethyl fornate. 4.6 g of 50% NaH are added

portionwi se and then the m xture is stirred
Preparation 1.18

5-Bromo-N-methyl-1H-indole-2-amine
hydrochloride
15 A) N’ - (4-Bromophenyl) formohydrazide
10.0 g of 4-bromophenylhydrazine
nydrochloride are dissolved in 30 ml of water. 6.2 g of
K,CO3 and 36 ml of methyl formate are added and then the
mixture is heated at reflux for one hour and then at
20 ambient temperature for 12 hours. The precipitate
formed is filtered off and washed with an isopropanol/
petroleum ether (v/v; 50/50) mixture. 10.5 g of the
expected product are obtained.
NMR CDClz (300 MHz): 6.73-6.77 ppm : unresolved peak :
25 2H; 7.34-7.41 ppm : unresolved peak : 2H; 8.33 ppm :
unresolved peak : 1H.

B) N’ - (4-Bromophenyl)-N-methylacetohydrazide



20 at anmbient tenperature for 12 hours. It is poured
onto a iN HCl solution and then extraction is carried
out with AcOEt. Purification is carried out by
chromat ography on a silica colum eluted with an
AcCEt / hept ane (05/95; v/v) mxture to produce 4.0 g of
25 the expected conpound in theggliquid form NWVR CDC13
(200 MHz): 1.30 ppm: t : 3H, 3.83 ppm: s 3H, 4.29

ppm: q : 2HAGSBTidd PPMBO HNresolAyRdin PEAR isShkated
36 Preparation 2.5 Methyl

2- [e (defizyt oxy) phenyd § - Baei catybnd afit oro- pheppneateing
(1'V) 200 pl of tetranethylethyl enedi anmi ne are 5 added

to Sagef irethyspeh§iderf bemz§0 axy) phehyF] azet atddeiin The
5.2 m of dinethoxy-N, N-di met hyl net hanam ne, and the
MRkl B iheattdtatl30eFFor £or ebd hoRWES - ATltl@rreactlon
cooling to AT, ethyl acetate and 60 m of ammonj

Thltrd den ake amé whm uf e3 il s@fr%‘ae%rtlme%@ ml
m nutes, the orgam C 1‘E)hase is.separated and th

aqu%%u]sN ERC R a%%?dntwc%lmh & e aesied e
S0y 0 PR e Eots e
éﬂl vﬁf%eﬂ% AT A o TR L0800 Ry 8 B g R 1on
_S :tc’?’%%@s PPN - 5 1@%' 59451%@@“}es§due2ﬂ @agénpﬁ i
14 ppm d I—F ppm : unresol ved pea
1@ AH ot Wt PzE’cE@JEtS tldh 29 Frepagatd onals8oEY in 80 ml
2- (3-bronophenyl ) - 3-hydroxy-2- propenoate (111) A
Et hyd watyoophenyvd@dse at®llowed by 4.0 ml of acetic
anhydride. The mixture is stirred at ambient
temperature for one hour. The two phases are separated
and the organic phase is dried over MgSO; and then
15 evaporated to dryness. Petrcleum ether is added and
then the crystals formed are filtered off. 5.0 g of the
expected product are obtained.
NMR CDCl; (300 MHz) : 2.15 ppm : s : 3H; 3.13 ppm : s :
3H; 6.57-6.62 ppm : unresolved peak : 2H; 7.32-
20 7.40 ppm : unresolved peak : 2H.
C} 5-Bromo-N-methyl-1H-indole~2-amine hydrochloride
9.0 g of hydrazine obtained in the preceding
stage are dissolved in 50 ml of POCl; and then the
mixture is heated at 80°C for two hours. The reaction
25 mixture is cooled and then ether is added. The

precipitate formed is filtered off and washed with

ether. 8.2 g of powder are obtained.



L

5 g of 3-bronophenylacetic acid are dissolved 25 in

80 m of ethanol, 3 m of concentrated H2SO4 are

added and then the m xture is heated at reflux for two
hours. The ethanol is evaporated, neutralization is
carried out with a saturated K2CO3 sol uti on and then

37 extraction is carried out @ilth AcCEt. The organic
phase is dried over MpSO4. 5.2 g of the expected
conpo@ndbarte (BbbavHed:i d.Bheppinqui d toBHr RMRIEDCE3 ppm :
(300 MHz): 1.18 ppm: t : 3H 3.50 ppm: s 5 2H;, 4.08
ppmanrgseldd pe@d- Z. 3 pAm. 7 upresol wedegydaled peak : 1H:
B) Et hyl 2-(3-bronophenyl)-3-hydroxy-2-propenoat e

(11 g .522pgmof: tshe ddvpound from the preceding 10

stage are dLssoIved in 70 mM of ethyl formate, and 1.7

g ofX = ed portionw se. The nixture IS

| eft stirring at AT for five hours. oure nt.o
P00 m of 1IN Bcledhy ltert ekt éc?tﬁr@ﬁly‘? A g 272 -

W th gEt The organi c phase is dried over NgSCﬂ and
15 t-héER &vaporated to dryness. 5.8 g of the expected

(nggund ar% .%Fn 1%%%%%2§¥f§iﬁﬂgjgde NNR CDC13
7.11-7. 42 ppmlo %'&?Z?J-\ﬁ%‘i ‘?g)&raz%e OB dic are

1H 20 The inter rmul a (III) col l ated
in yhedtablee hel aweaka Qb aiigdiiLOrReatl NgTRECOs Thdgon is

to the Preparations descri bed above: TABLE 2 25 38
16HOdooled to 0°C and 19 ml of DBU and then 6.5 mg of
3-bromopropionyl chloride are added. The mixture is
stirred at ambient temperature for one hour. The
reaction medium is poured onto water, extraction is
carried out with CH,Cl, and then purification is carried
15 out by chromatography on a silica column eluted with an
AcOEt/petroleum ether (v/v; 50/50) mixture. 1.3 g of
crystals are obtained.
NMR CDClsz (30C MHz) : 2.35 ppm : s : 3H; 2.54 ppm : t
(3=7.9) : 2H; 3.89 ppm : g (J=7.9) : 2H:; 6.93-
20 7.16 ppm : unresolved peak : 4H; 8.22 ppm : s : 1H.
B) 1-Acetyl-2- (4-methylphenyl)pyrazolidine
1.3 g of the compound from the preceding
stage, dissolved in 20 ml of anhydrous THF, are added
to 9.6 ml of a 1M solution of LAH in THF. The mixture
25 1is heated at reflux for 18 hours. It is cooled to
ambient temperature, 2 ml of water and 7 ml of 1IN
sodium hydroxide solution are then added, and then the

salts are filtered off through Celite®. The filtrate is



HC=OOC\ O(i) C-CEt R3 CGCEt or
Prep- R3Characteri zati on arati onNVR
2.72,4-di 0 -CDC13(300 MHz) : 1.25 ppmt: 3H;, phenyl 4. 25
ppm q: 2H, 7.13-7.44 ppm unresol ved peak:4H, 12.03
ppm unresol ved peak: 1H. 2.83,4-di d-CDC13(300 MHz):
1.29 ppmt:3H phenyl 4.31 ppmgz2H, 7.08-7.42 ppm
unresol ved peak: 4H, 12.16 ppm unresol ved peak: 1H.
2. 98vEb3rphedy h6BCLBE20@ sidnk: i%. 3@ kepmulp: 3, 24. &l of
ppmq: 2H, 7.31-7.55 ppm unresol ved peak:4H, 12.19
ppnRcOBtesdl ved péak:CAH.arkl 103y15-d3F3:,0DC13( 20 ez )
1.30 ppmt: 3H, phenyl4.36 ppmqg:2H;, 7.30-7.83 ppm _
unr ésolvwddpbgk 04H, m12032 apgpfii cuanéyoinide .pEdle: MM EE is
Prep- R3Characterization arati onNVR 2. 111, 3- CDC13(200 -
MHzptitred ppremb3pntbéRmBEireksres 3z opm §OPM- he two
ppm s: 2H;, 5-yl6.7-6.9 ppm unresolved peak:3H, 7.29
BpnPhases 2re06epprEdetHang, 1he orgpoNe- phpge fisedried
h | 2, - di - CDC. - 1. : 3H,
P egzerzM%%%;4égéc%ﬁen e&gégggtggtgo &r§§e99?15.§kb cf oil
are obtained.
NMR CDClz (300 MHz): 1.93-2.05 ppm : unresolved peak :
2H; 2.07 ppm : s : 3H; 2.30 ppm : s : 3H; 3.50 ppm :

10 unresolved peak : 4H; 6.83-7.11 ppm : unresolved peak :
4H. |
C) 8-Methyl-1,2,3,4-tetrahydropyrimido([1l,2-alindole

1.4 g of the compound from the preceding
stage are dissolved in 10 ml of POCl;. The mixture is

15 heated at 80°C for one hour 30 minutes. The reaction
medium is cooled, ether is added and then the
precipitate formed is filtered off and washed with
ether. 1.4 g of the expected compound are obtained in
the form of a powder.

20 NMR dg-DMSO (300 MHz): 2.06-2.14 ppm : unresolved peak :
2H; 2.33 ppm : s : 3H; 3.50 ppm : unresolved peak : Z2H;
3.84-3.88 ppm : unresolved peak : 2H; 4.15 ppm : s :
2H; 7.15-7.29 ppm : unresolved peak : 3H; 10.84 ppm :

5 @ 1H.

25 Preparation of the intermediates of formulae (III) and

(IV)



\‘}

phenyl 3. 91 and 3.92 ppm 2s: 6H;, 4.33 ppmq:2H, 6.7-7.0
ppm unresol ved peak:3H;, 7.32 ppmd:IH, 12.07
ppm d: 1H 2.143,5-di F-CDC13(200 MHz) : 1.33 ppmt: 3H,
phenyl 4. 34 ppm qg: 2H;, 6.69-7.38 ppm unresol ved

peak: 4H;, 12.16 ppm unresol ved peak: 1H
2.152, 4-di F-CDC13(200 MHz): 1.35 ppmt: 3H;
phenyl 4. 24- 4. 35 ppm q: 2H, 6.82- 7.30 ppm unresol ved

peakreplratioh62ppm unresol ved peak: 1H
2.162,§-6|F-CD0135200 MHz): 1.30 ppmt:3H phenyl 4.30
ppm q: 2H, 6. 98e?h34d ppr3, drdesdlvedpheal 4H3 - Rt hyl-
ppmd: 1H 40 Prep-RBCharacterization arati onNVR

2. 128iBodEpropens@2e0 (MM2) : 1.26 ppmt: 3H;

phenyl 4. 29 2H, 7.16-7.49 ppm unresol ved

heak) 4 Mzt%a@ 33 S-CF 51 EOTTRbEO0 IWAAPCAE 23D ppm t : 3H
phenyl 4. 31 :2H;, 7.21-7.40Q ppm _unresolved

Peak: 4H, 12. 2@ ﬁﬁ%Pt&ﬁPe§@W@é&56@§k mel of acetyl

ﬁhiﬁﬁﬂﬁrg@l@sigéﬂﬁ e %%%L szr?%%ﬂpﬁt 07,

N Eenyed Pea; Jﬁ%m}aﬁelg%mreenf%%' pdPepls ! H
dlfluorophenylacetic acid are dissolved in this
solution and the solution is left stirring at AT. The

10 reaction is moﬁitored by thin layer chromatography.
After the starting material has disappeared, the medium
is evaporated under reduced pressure and then the
residue is dissolved in 250 ml of MTBE. The organic
phase is washed three times with 100 ml of water, dried

15 over MgSO, and then evaporated to dryness under reduced
pressure. 26.% g of the expected compound are obtained.
B) Methyl 2-(3,5-difluorophenyl)-3-dimethylamino-2Z-
propenoate

26.9 g of the compound from the preceding

20 stage are dissolved in 61 ml of dimethoxy-N,N-
dimethylmethanamine. The mixture is heated at 135-140°C
and the methanol formed is distilled off (12 g). The
solvent is evaporated under reduced pressure and the
residue is taken up in 250 ml of MTBE. The organic

25 phase is washed three times with 50 ml of water, then
dried over MgS0O, and evaporated to dryness. The residue
recrystallizes from methyicyclohexane. The product

formed is filtered off and is then washed twice with



ad

a

phenyl 2.21(4-0OWe, 3,5-1.38 ppmt (J=7.2):3H

di -t Bu) phenyl 1. 56 ppm s: 18H, 3.83 ppms:3H, 4.41 ppmq
(J=7.2):2H;, 7.27- 7.44 ppm unresolved peak: 3H;

12.21:d (J=12.7):1H 2.223,4,5-tri Ovk- CDC13(200 MHz):
1.36 ppmt phenyl (J=7.1): 3H, 3.88, 3.89 and 3.90

ppm 3s:9H, 4.35 ppmq (J=7.1):2H, 6.53 ppms: 2H 7.36
ppmd (J=12.7):1H;, 12.12 ppmd (J=7.1):1H 41

Pr )% RIChaf acttary zapd bvhaxate ondNMR ve 28 g of the expected
2. 233, 5-di Ove- CDC13(300 MHz) : 1.32 ppmt: 3H;
pheryi8 801 ppars. 64,94 Q7-4. 34 ppmq (J=7.2): 2H 6.49
ppm unresol ved peak: 3H, 7.34 ppmd: 1H, 12.14 ppmd
(JBzeparation 42 N3- phenyl d6- DVBO (2oo MHz) : 1.1

ppmt:3H, 4 p 2H, 7 ppmd: 2H, m d: 2H;
ppm s:1H 11 %ﬁ?ﬁq]s 2AH 2, lﬁl@@@@he%ﬂﬁghﬂ hydroxy -2-

263- N3- phenyl| d6- DI\/BO (200 MHz) : 1.2 ppmt:3H 4.1

?)prﬁﬁfwoa?t%ph;% 1H 7.05 ppmd: 1H, 7.2 ppmd: 1H;
7. 35 ppm, unr

. @CDClEo’t %108350 \Y; f &%O%%H}Zlgcggms 1H 2.272-C1,

10

15

20

25

5 g of 3,5-difluorophenylacetic acid are
dissclved in 50 ml of ethanol and 3 ml of concentrated
H>50,, and the mixture is heated at reflux for two
hours. The mixture is evaporated to dryness,
neutralization is then carried out with a saturated
K,C0Os3 sdlution, extraction is then carried out with
AcOEt and the organic phase is evaporated toc produce
5.0 g of the expected cbmpound in the form of a
colourless liquid.

NMR CDCl; (200 MHz): 1.27 ppm : t : 3H; 3.59 ppm : s
2H; 4.18 ppm : q : 2H; 6.68-6.85 ppm : unresclved
peak : 3H.

B) Ethyl 2-(3,5-difluorophenyl)-3-hydroxy-2-
propencate

5.0 g of ethyl 3,5-diflucrcphenylacetate are
dissolved in 50 ml of ethyl formate. 2.0 g of 60% NaH
are added portionwise. The mixture is poured onto a 1N
HCl solution and then extraction is carried out with
AcOEt. The residue is triturated in petroleum ether,
the remaining white precipitate is filtered off and
then the filtrate is evaporated to produce 3.3 g of the

expected compound in the form of a liquid.
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phenyl (J=7.2): 3H, 4.13 ppmq (J=7.2):2H; 6.89-7.90

ppm unresol ved peak: 4H; 11.90 ppmd (J=12.7):1H

Preparation 2.28 Ethyl

2-(6-chl oro-1, 3- benzodi oxol -5-yl)-3- hydroxyacryl ate

42 A) 5-Brononet hyl -6-chloro-1, 3-benzodi oxole 2.5 ¢

of 6-chl oropi peronyl al cohol at® dissolved in 80 m

of ethyl ether. The solution is cooled to OC and then

1. Mk QPCPBr @ G edtididedl - 3thepn mi xtt ur e3Hs &t34reonat g

anbi ent tenperature for 18 hours. It is poured onto

i ce2landé t b2n7 eX8 riemi onunsesatveddreakit : Wilh ASOEP. PPM

The organi ¢ phase is washed with a saturated Nad

sol rFepoleed peak po%ﬂer are obtained. NWR CDC13

(300 N+t% 4. 47 2 s : 2H 5.92 ppm: s 10 2H 6.77
ppnEXeRafations2gd nom: s : 1H B)

%ﬁeGSLﬁ{JSuLdsﬁ’&# o (rscaivRbrypageY b s Sardeapdad-

in 70 of, eth and 15 m of water. 1.8 g of KCN
arepﬁﬁ%%%o E% fﬁgﬁ the m xture is 15 heated at reflux
for 5 hours. fhe, taengghggeneY 9f8&ﬁgthyp§h ?igggetate

is taken uplnvvaer an “traction

out v thy ACORb =g ThE %gﬁi"Spré‘ﬁgl Eérﬂétéld over M54 wnaw

and then evaporated to dryness are
Obtﬁi@egdd@@ ﬁ@@%ﬂgﬁﬂ§sé3QQdN%ﬁén §h¥5mﬂﬁﬁhresls gHirred
6. 02 ppm: 2H, 6.88 ppm: s : 1H, 6.95 ppm: s

14H. a’@)A’Etfkyi: 15-gbhog0- Th3-hepzadeoxsl pbuykacatate 1N HCL
2.4 g of conpound fromthe preceding stage are
di sselwvetlon naBf thenferthantioands4carroéd2but with AcOEt.

concentrated H2SO4. The m xture is heated at refl ux
f orThe organic phase 1s evaporated to produce the expected

compound, used as is in the following stage.

Preparation 2.4

15 Ethyl 2-({4-methoxyphenyl)-3-hydroxy-2-
propencate (IIT)

8.9 ml of ethyl p-methoxyphenylacetate are
dissolved in 80 ml of ethyl formate. 4.6 g of 50% NaH
are added portionwise and then the mixture is stirred

20 at ambient temperature for 12 hours. It is poured onto
a 1IN HCl solution and then extraction is carried out
with AcOEt. Purification is carried cut by
chromatography on a silica column eluted with an
AcOEt/heptane {(05/95; v/v) mixture to produce 4.0 g of

25 the expected compound in the liquid form.

NMR CDCl; (200 MHz): 1.30 ppm : t : 3H; 3.83 ppm : s :
3H; 4.29 ppm : q : 2H; 6.89-7.21 ppm : unresolved

peak : 5H.



4%

.

48 hours. The ethanol is evaporated, the residue is
taken up in water and then extraction is carried out
with AcCEt. The organic phase is washed with a 43
saturated NaCl solution, dried over MgS04 and then
evaporated to dryness. 2.9 g of oil are obtained,

which oil conprises approxi maggly 20% of starting
material. NWR CDC13 (300 MHz) : 1. 2 6 ppm: t (J=6.

9) prépharhtRof82ppm: s : 2H, 4.15-4.23 ppm: q

(J=6.9) : 2H, 5.98 ppm: s : 2H 6.77 ppm: s : 1H

6. 87 ppm: s M&khyD) 2Et{Hyl{benzyloxy)phenyl]-3-dimethyl-
2-(6-chloro-1,3-benzodioon-S—yI)-S- hydr oxyacryl at e

10 2mdng- pfFopenpatad (f¥dm t he precedi ng stage are

di ssolved in 60 m of ethyl formate. 1.0 g of 60% NaH

i s added and ?ﬁ@nuﬂh@fnﬁﬁﬁﬁﬁ@etQYéﬁWPWé@n&@léﬁﬁménﬁre
tenperature for 5 hour poured_onto 100

EN piddedolat Pof aﬁdmﬁﬁéﬁle%fﬂéctPéﬁzﬁéoéaﬂPpé&YédPCEtate
with 15 AcOket rgani c _phase dri ed. over ,
and"evapolat 84 EémaFgﬁégs Ql@e%PY&PPtQPQaQBP i"n &d the

PreBéFEg%%naﬁ E%lé{ﬁ a% E%E Eh%ocog Eg%a 5%%5 After
h I I
§ PX? E%g 2hY Eenyg)acg%xkan?ga %% 29" ¥lratGmBhiu

roxyp etat’e

3 h%HiB%XBEeH¥EaSQHb8 a%h@ ﬁﬁ%tu@b5§%|%%qr&%d6Qom ke
met hanol and 2.5 of sulphuric acid. The solution

1bS ﬁ@ﬁhﬁesatth@fb@§aﬁga bWa sBOUKS seB rhlt eldS aPOwGRt aqueous
back to anbi ent tenperature and the nethanol is
evapphaketls therkeseduewiset akeh @phiyl acecsaturakgdter
K2CO3 solution. Extraction is carried out with 44
AcCetrapdhetanganhe pbasenitsuddeed redercel 504 s sfuirket emeld then

treatment with active charcoal, 4.16 g of the expected
compound are recovered after washing the solid with

15 pentane.
NMR CDClsz (200 MHz): 2.66 ppm : s : 3H; 3.62 ppm : s :
3H; 5.45 ppm : s : 2H; 6.91 ppm : d : 2H; 7.14 ppm :
d : 2H; 7.55 ppm : unresolved peak : 5H; 7.57 ppm : s :
1HE.

20 Preparation 2.6

Ethyl 2-(3-bromophenyl)-3-hydroxy-2-
propencate (III)
a) Ethyl 3-bromcphenylacetate
5 g of 3-bromophenylacetic acid are dissolved
25 in 80 ml of ethanol, 3 ml of concentrated H;50; are
added and then the mixture is heated at reflux for two
hours. The ethanol is evaporated, neutralization is

carried out with a saturated K,CO; solution and then
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and evaporated to dryness. 11.1 g of oil are obtained.

NVR d6- DMSO (300 MHz): 3.57 ppm: s : 3H, 3.61 ppm: s

2H, 6.66 ppm: unresol ved peak: 3H 7.09 ppm5

unresol ved peak: 1H, 9.42 ppm: s : 1H B) Ethyl

(3-benzyl oxyphenyl )acetate 3 g of the conpound from

the preceding stage are dissaiwved in 13 nl of

ethanol. 3.75 g of K2CO3, 3.12 m of benzyl chloride
ancezt spatida is poafr ndBiiddit 101 an ededided. THheonxh uc ephase
Is heated at reflux for 6 hours. It is brought back

t o rbieied tenperdgi0s, F.id to &tfi dihe tenragekaooepdund are
carried out and evaporation to dryness is carried
outebtRieng@sinuens sl ket Tprmn AcOEt and the organic
phase is washed with water. 5 g of oil are _15

obt el C VR 396- BitisO | (éOdSM%m 189 &éﬁ 20 ppgp S
3.64 ppm;:_ s 2H 5 08 85-6. 98 m .
Snrdthl AP ek Fb%) 0817 bt oRihr oot vet hEsk:

7H §%§Eth :
dr oXyphenyl ) - 3- di net hyl am noacrylate 20 5 g of

th co nd from:t edi t re
TG LRSI Sladh-o e psslusthe
DMF . The solution is heated at 135C for 24 hours
whil'e adding 1 nl of DVMFDVA every three hours

appr oxi mat el y5 2The &5 Xt e bip SYRAROFf BSR4 O Sfélé‘@éi;ng
25 6 g of oil are obtained. The internedi ates of

1¢ ordadqe (A0 coldstwediin 1denl abf ecbig) DV @rea df akned

by operating according to Preparation 2.1: 45 TABLE 3
, _~ICHB g ibf @B ,Nait are~addd® gortionwise. The mixture is

left stirring at AT for five hours. It is poured onto
100 ml of 1IN HCl and then extraction is carried out

with AcOEt. The organic phase is dried over MgS0; and

1% then evaporated to dryness. 5.8 g of the expected

compound are obtained in the form of an oil.
NMR CDCls (300 MHz): 1.9 ppm : t : 3H; 4.20 ppm : g :
2H; 7.11-7.42 ppm : unresolved peak : 5H; 12.06 ppm :

d : 1H.

20 The intermediaries of formula (III) collated

in the table below are obtained by operating according

to the Preparations described above:

TABLE 2

25



I U UtI3 Prep-R3Characterization arati onNVR

3. 14- NMe2- phenyl 3. 22, 6-di d -d6- DMSO (200 MHz): 2.8

phenyl ppms: 6H, 3.5 ppms:3H;, 7.3- 7.55 ppm

unresol ved peak: 3H, 7.6 ppms:|IH 3.33-Br,

4- OVe- 1250C phenyl 3.42,4-di d -d6-DVSO (200 MHz): 2.6

phenyl ppm s: 6H;, 3.4 ppms:3H 3gl1- 7.3 ppm unresolved

peak: 2H; 7.4-7.5 ppm unresol ved peak: 2H 3.52-Br,

4,5-1150C di Ove- ﬁoenyl 46 Prep- R3Gpajpcteri zation

arati onNMR 3.6 5-d6- DI\/SO( 0 MHz): 2.6

di Ove- phenyl ppmt s: 6H03 4 ppms }? 6 ms SH@ 65
1H

ppms: 3H, 6. g—.réﬁg_ 85ﬁ é IO(
3.73-CN, 4- -12 3 82,4- dl __ﬁ ﬁg

3.93, 4-di I\/b- - phenyl or
Prep- Rs Characterization
aration NMR
2.7 2,4-diCl- CDC1l3 (300 MHz): 1.25 ppm:t:3H;
phenyl 4.25 ppm:g:2H; 7.13~7.44 ppm:

unresolved peak:4H; 12.03 ppm:

unresclved peak: 1H.

2.8 3,4-dicl- CDC13{300 MHz): 1.29 ppm:t:3HE;
phenyl 4.31 ppm:qg:2H; 7.08-7.42 ppm:
unresolved peak:4H; 12.16 ppm:

unresolved peak:1H.

2.9 3-CFi;-phenyl CDC1l3(200 MHz): 1.30 ppm:t:3H;
4.31 ppm:q:2H; 7.31-7.55 ppm:
unresolved peak:4H; 12.19 ppm:

unresolved peak: 1H.

2.10 3,5-Ct3~ CDC1:(200 MHz): 1.30 ppm:t:3H;
phenyl 4,36 ppm:qg:2H; 7.30-7.83 ppm:

unresolved peak:4H; 12.32 ppm:

unresolved peak: 1H.




e

3. 104- OBn- phenyl d6- DMSQ' TFA (200 MHz) :

2.6 ppms: 6H;

3.4 ppms:3H, 5 ppms:2H, 6.8-7 ppm unresol ved peak:
4H, 7.1-7.25 ppm unresol ved peak: 6H 3. 114-d6- DVSO

(300 MHz):

2. 64 ( OCH2COOME) -

ppm s: 6H, 3.50 ppm s: 3H,

3.70 phenyl ppms:3H, 4.75 ppms:2H 6.64- 7.48 ppm
unresol ved peak: 4H;, 7.95 ppmsg1H.

3.[123, 5-di Oye-CDCI3 (300 W{
phenyl-2:68 ppm s: 61, 3. 64 |
unr esol ved peak: 3H, 7.54 p
Et hylra2-i4- br ono- 2- chl or oph

AZ) 2. 30 ppnT S: 6,

pm s: 3H; cCRa83icB6e86zRPMbN
pms:|IH 47 Preparation 3.13
enyl ) - 3- di net hyMRr

ani noacrylate 5 A)
4-Br oot - bnonmonethgl-- 2- chl

2-lchl or o- 4- br onot ol uene ar é

Cdl4. 4 .3 ¢ benkBSiamdlt.

mixture is heated at refl ux

added, the fwo phas&d are g
extraction ijs carried out
is| carried out by chronmat og

eljuted with|petrol eum et hen.

obtained.  CICI3 (300 NMHz)

oCObépz20e MBzD: gl 02C ppm:t:3H;
dissolved in 120 M O

6 g40B3 pbBNzakB;alddedm:Fhak:;
for 15 hours, water is

epar &-6d frid PRt hgrresolved

Mth CH2C12- Purification

Ir TR Hia &id9 eeestddy 12.06

3.8 g of U|dare
448 ppm pgn

7.123- ppm 5 unr.esol \
1H. 837 fﬁ Bl o %“9 PgFGphe
t he conpound frorr]_lfg_helpr ecq

d k 2H
f]yl )pgiet oni P?PFE%Q%‘T

=d|ng stage are dlssolved
of 20 1 7 a. nf WM

i Z0 .- d n-F at h r\n| 1!:
I T J T U TTUATTOUT

arle agdfg and %hﬁndmﬁem xt

III \v A | Lg = vy L. 1 L AL LANZ I |

UEBChS(200 MHz): 1.34 ppm:t:3H;

phenyl 3.91 and 3.92 ppm:2s:6H;
4.33 ppm:q:2H; 6.7-7.0 ppm:
unresclved peak:3H;
7.32 ppm:d:1H; 12.07 ppm:d:1H.
2.14 3,5-difF- CDC1l,(200 MHz): 1.33 ppm:t:3H;
phenyl 4.34 ppm:g:2H; 6.69-7.38 ppm:
unresolved peak:4H; 12.16 ppm:
unresolved peak:1H.
2.15 2,4-diF- CDC15(200 MHz): 1.35 ppm:t:3H;
phenyl 4.24-4.35 ppm:g:2H; 6.82~
7.30 ppm: unrescolved peak: 4H;
12.16 ppm: unresolved peak:
1H.
2.16 2,3-diF- CDC1lz{(200 MHz): 1.30 ppm:t:3H;
phenyl 4,30 ppm:g:2H; 6.96-7.34 ppm:

unresolved peak:4H; 12.24

ppm:d: 1H.




20
ev

extraction is carried out with AcOEt.

heat ed at
apor at ed,

reflux for 5 hours.

the residue is

obt ai ned. CDC13 (300 MHz)

m 25 unresol ved peak: éH; 7.59 ppms :

The ethanol is
taken up in water and then
2.5 g of oil are

3.79 ppm: s 2H, 7.35-7.49

pp 1H O
Et hyl (4-brono-2-chl orophenyl )agetate 2.5 g of the
conpound from the precedi ng stagé are dissolved 1n 80
m| oferethanel and 4,m of 48 conceohsatedeH2504iofthe
solution is|heated at reflyx for four days. The
ethamalt iics. evaporated, thefresidue is tak®Rup in a
saturated K2CO3 solution, and the organic phase is
drii edz over MgSQY), Bntlithen evapoiaf2e0 tHS) dr ynesspp®: 6: 3H;
g of liquid|are obtained. ¢DC13 (300 MHz): 1.28 ppm t
(J=7.1):3H; |3. 73ppprvl s 2H4.LN®rppre2Hf (7Jﬂ76-1 <49 ppm:
2H, 7.18 ppm unresolved peak: 1H 7.38 pp
unresol ved peak: 1H 7.56 ppm s Bﬂreﬁpﬁ§9439ﬁﬁk 4H.
2-|(4- br ono- 2- chl or ophenyl ) 13-di ne % an1noacr¥Iate
2.18 © o8t ha cdnpou dc?lonwtﬁgcﬁﬁé% i g7 ) st hge< aplgm: t:3H;
dijssolved in 3.1 of Bredereck' s rea The
sof ution is|heat BRSR¥1100C|f dr k3f5 BB 2 tp?el 1540 ppm:
exicess reagent is evaporated. 2. of. oil.a .
obt ai ned. CDPC13 (300 Mz): queggﬂ}’efi pgak: %E 3¢y 26 ppm:
itosorved—Tpeatc—th 7 35 Ipp —enr EenoR gk AP
7.54 ppmy 20 unpesobyed pedkppdh (ZoS0uRPM §. 35 t:30;
aamfe;:_mmon % 3 k ¥$m
3-((3,5-Di fI yoroppgryk)- 1, 6,19- ty ioethys bh:q (J=7.1) : 2H;
di jhydr o- 2H pyri do[ 2, 3- b] i ndol - 2- one
6.82-7.30 ppm: unresolved
peak:4H; 12.16 ppm: unresolved
peak:1H.
2.20 4-50;Me- 0il
phenyl
2.21 (4-0OMe, 3,5~ 1.38 ppm:t (J=7.2):3H;
di-tBu)phenyl | 1.56 ppm:s:18H; 3.83 ppm:s:3H;
4.41 ppm:qg (J=7.2):2H; 7.27-
7.44 ppm: unresolved peak:3H;
12.21:d (J=12.7):1H
2.22 3,4,5-triOMe- CDC1l;3(200 MHz): 1.36 ppm:t
phenyl (J=7.1): 3H; 3.88, 3.89 and
3.90 ppm:3s:9H; 4.35 ppm:qg
(J=7.1):2H; 6.53 ppm:s: Z2H;
7.36 ppm:d (J=12.7):1H; 12.12
ppm:d (J=7.1):1H




25 g of the conpound from Preparation 2.1 and 25 22.5
g of the conpound from Preparation 1.1 are mxed in 75

m of acetic acid and the m xture is heated at
for 24 hours and then at 60-65C for 4 hours.

40C
The

reaction nediumis cooled to AT and is then poured

onto 49 275 m of water.

The precipitate forned is

re
re
Wa,
at

cover ed,

Cr yr3teqd- i 2

ter is rern

washed wth 50
ed from; 250 n
roved by azeotr
pressure. The §

mof water and then

of M BKChdbecresidaalon
opic distillation at
product obtai éfRi s washed

tw
un
of

in

i hydr o- 2H-

nesEiarine
1ce with 3
der2r2&duce
t he expeq
BK (20. 33
51 ppm :

resol ved
(3,5-DiflU

q

b

dr ochl ori @
50 ml of
epar ati on

wiaYallk .V

A

5 mM of MBK ar
rd P essldbdef-or
ted conpound af
g), Nbgny: 240¢
. 3H, 4.05 ppn
eak: 7H. Exanp
orophenyl) -1, 6-
yrido[ 2, 3-b]i ng
e from Prepar at
pyridine. 1.9 d
2.2 are added

~

(¢

d then dried at 40-45C
24DChe(380t ¥Hyl vel 2823BpY: t: 3K
ter crystallization from

. SNRR BBIPRBEH¢ 280 2NHE)y 34 ppmig
n: s 10_6H; 6.69-8.08 ppm

e 2: Gdripodhd 257 ©-49 ppm:

B g 30 1.0

' . | I
o LR urtt 1T prRo

’

and the_nixt&§532j§)£ﬁgted

O£

yness,and
tra%f%g W
chr omat og
CEt / hept ar
t he exped
p. 189C
bl ppm:

q

R

O hotea Tha
FO—TTouT o e

th e i S
thg :ﬁ%ﬁyhri
raphy on a sili
e (50/50; v/v)
ted conpound i

3H, 3.70 ppr

(deconposi ti on)|.

Atutre€—+S evapot atet—to

then Lkensep (2b0 waLer and

fication I's 20 carried out

ca cqldym einit ed pyhid: &n; 7

m xture to produce 300 ny

t el QI MIof B 3 pewled i 2H; 7.8
NVR d6- DMSO (300 MHz):

N S @A 1H;: 04 SoieB: ppid

resolved [
NPORNES 16

eak: 7H 11.98
2,4-di0OMe-

phenyl

ppm s : 1H Exanple 3:

.26

3-Ns3-phenyl

dg-DMSO (200 MHz): 1.2

ppm:t:3H; 4.1 ppm:qg:2H; 7

ppm:s:1H; 7.05 ppm:d: 1H; 7.2

ppm:d:1H; 7.35 ppm: unresoclved

peak:2H; 7.9 ppm:s:1H.

.27

CDCls (300 MHz): 1.16 ppm:t

(J=7.2): 3H; 4.13 ppm:qg

(J=7.2):2H; 6.89-7.90 ppm:
unresolved peak:4H; 11.90

ppm:d (J=12.7):1H

Preparation 2.28

Ethyl 2-(6-chloro-1,3-benzodioxol-5-yl)-3~

hydroxyacrylate




50 1, 6-Dinethyl-3-(3,5-di nmet hyl phenyl)-1,9

di hydro- 2H pyrido[ 2, 3-b]i ndol -2-one. 0.8 g of the
conmpound from Preparation 1.2 is dissolved in 50 m

of pyridine. 0.8 g of compound from5 Preparation 2.3
I's added and the m xture is heated at 80'C for 20
hours. The m xture is evaporat&d to dryness and then
the residue is taken up in water and extracted wth
CHZO12. FuBidmaed tlopl + 6-clat oredl piitbéyzodirorat egr aphy
on a silica colum eluted with an 10 AcCEt/ hept ane
(50/50; v/v) niXtgrefto-pnboduepitdtonyl otlcohel are
expect ed conpound, after recrystallization from .

i soprppanctd NV @enbvsD ¢iopl Mekler. 2Tha pphtsOn 6F;
2.49 ppm: s 3H 3.73 ppm: s : 3H, 6.84-8.08 n
unr%@b{%dt‘be%kc: ang thenol o pphnef BBI: pye e e
Compound 20, 6- Met hoxy- 1, 9-dj net hyl - 3- (3, 5-

di FuerShehy | §EaE R %E/d?rﬁb%‘?—PEy¥?%f%?§95Ti figp 18. hours.
one. 20 2.5 f the conpound from Preparatijion_1, .
ar et i Js%o?‘?/‘é]ge(?nor'}’%o n’rc%falﬁ(ﬁﬁ%‘?lﬁe‘?xé.rgcgl%? %ﬁecgrrled
compound. fro p [ d €.,1

m x %EeylF% é@%gdagﬁél gg%?f%fﬁgﬁggoggsgggﬂégnviFﬁr%

s s§¥@ﬂﬁ%%ﬁe@aéf 96YQ@§§%gggiﬁhiﬂo%hﬁoﬁﬁédefeiébtained.

t aken up in water and e renmal ning

preghPi ¢t €, | S od iMdAred off .pdiecs ystaldizag i®n desm : s

carried out from isopropanol to produce 1.35 g of t he
1@xpest edl. Tonperind, s M Pi; =6 18906pm51 s NWVRIEDC13 (200

WMHz): 3.91 ppm: s : 3H 4.04 ppm: s 6H 6.68-8.05
ppre)Y unt@soi Vets peak-bedtbd Bxaopt B-$1) Goaponndrile
3.3 g of the compound from the preceding
stage are dissolved in 70 ml of ethanol and 15 ml of
water. 1.8 g of KCN are added and then the mixture is
15 heated at reflux for 5 hours. The ethancl is
evaporated, the residue ié taken up in water and then
extraction is carried out with AcOEt. The organic phase
is dried over MgS0Os and then evaporated to dryness.
2.4 g of oil are obtained.
20 NMR CDCls (300 MHz): 3.75 ppm : s @ 2H; 6.02 ppm : 8
2H; 6.88 ppm : s : 1H; 6.95 ppm : s : 1H.
C) Ethyl (6~chloro-1,3-benzodioxol-5-yl)acetate
2.4 g of compound from the preceding stage
are dissolved in 80 ml of ethanol and 4 ml of
25 concentrated H,80;. The mixture is heated at reflux for
48 hours. The ethanol is evaporated, the residue is

taken up in water and then extraction 1s carried out

with AcOEt. The organic phase is washed with a
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3-(3,5-D nmet hyl phenyl )-1,6,9-trinethyl-1,9- 5

di hydr o- 2H pyri do[ 2, 3-b] i ndol -2-one. This conpound is

prepared fromthe conpounds of Preparations 1.1 and

2.3, Mp. = 210C. NVR CDC13 (200 MHz): 2.42 ppm: s :

6H, 2.54 ppm: s 3H, 4.07 ppm: s : 6H, 7.00-8.08

ppm unresol ved peak: 10 7H #£xanple 6: Conpound 2

3-(2,4-D chl orophenyl)-1,6,9-trinethyl-1,9-

di hyht 0r 2k YN aTD[ 20 Bab] dmdodie 2edneve FhigSCompolinthers

prepared fromthe conpounds 15 of Preparations 1.1

anceRaforated to 1J0EeNWVR TOEIG ¢B00iMEre @b&diped : which

s : 3H 4.09 ppm: s 3H 4.11 m: s : 3H 7.15-8.00

;unnilun@m@¢V@@sp@gmroxﬂmatgiﬁngge 7f chapound matgpial.

3-(2, 4-Di chl orophenyl ) - 6- net hoxy-1, 9

di EHyEDA10- (HAE dF )ZHlpy?rfr R, 13- to]Mroﬁyl 2-ondls

This conpound is prepared fromthe compound

Pr e%aa@%t%ﬁs 1S 3° afid’ 24 7150 p2 3 PrBOE. QNN#%D%E:%'(%BO

90 ppm: s_: 7 _ppm : 09 ppm

g 9%I—PPIB 8357 9%H'pp 7§uﬂ?‘330| Yed ?)é H% t PBRampre’

8: npound 32 52

3-(2,4-Dchl orophenyl) 1,5,7,9-tetranet hyl

gog%g'ugdegg FrhDybLapl2e3-p] s0ghzCadago1 IUS) -

qg@a§5k§Q§rQl;@eand 2.7, Mp. = 204'C. 5 NWR CDC13
30 2 ppm : s:3H268ppm53H

16 10 ppm: s 2.6H; &f9dompBundStibin Eh@Spﬁ@ﬂbalnglbkﬁFe

7.31 ppm: dd 1H, 7.44 ppmd : 1H, 7.52 ppm : d :
8. ldrppiissSlddll in 60 ml of ethyl formate. 1.0 g of 60%

NaH is added and then the mixture is stirred at ambient
temperature for 5 hours. It is poured onto 100 ml of a

1N HCl solution and then extraction is carried out with

15 AcOEt. The organic phase is dried over MgS30; and

evaporated to dryness. 3.2 g of 0il are obtained, which
0il is used as is for the continuation.

Preparation 2.29

Ethyl 2-(3-hydroxyphenyl)-3-dimethylamino-

20 acrylate

A) Methyl (3-hydroxyphenyl)acetate
10 g of 3-hydroxyphenylacetic acid are
dissolved in 60 ml of methanol and 2.5 ml of sulphuric

acid. The solution is heated at reflux for two hours.

25 It is brought back to ambient temperature and the

methanol is evaporated. The residue is taken up in a

saturated K,CO; solution. Extracticn is carried out with



Exanpl e 9: Conmpound 66 10

3- (4- Hydroxyphenyl)-1,6,9-trinet hyl -1, 9-

di hydr o- 2H pyri do[ 2, 3- b] i ndol one. A)

3- (4- Met hoxyphenyl )-1,6,9-trinmet hyl -1, 9-di hydr o-

2H pyrido[ 2, 3-b] i ndol one 2.0 g of hydrochl oride

obtained in 15 Preparation 1.14are dissolved in 50 ni

of pyridine. 2.1 g of fornyl ester obtained in

Pr epabkt | ODh&. draavicaddedeand theedi xtrareMpSOheaf edtered
at 800C for 20 hours. The mixture is evaporated to

dr yaed sevabenaestir oot dopness. catriled oft onlt hreHLtained.
and washing is carried out 20 with water.

PurT¥R ca¢i B G s{ T M) out- DY rim onet ogrd@phy3 ol aPpm : s
silica colum eluted with an AcCEt/ _ heptane/ CH2C12
(50¢150/ 6086 PRV WRKkeaPEVES PEdlicéle. 5-§°oPPFhe
expected compound in_the formof a powder. NWR

86- BAVBEF e DR MREF K1 BHEQI phén PEM: 3R 13186 ppm: s

2B SRR P in8nty Py BndRy ) Q2L RRIL T unresol ved

3- (4- Hydroxyphenyl )}-1,6, 9-trinethyl -1, 9-di [.Q= -
Zkkpyrido[z,sgb?i%%o %%e?O%QOHﬁg ﬁfogfgggr§¥gF§dlng Stége

sol ut i on. e, added j hrrkngzapd . at

-78%%% ?%égégﬁé%.gé %ﬁeggoﬁ%g%% aﬁ%?én?fﬁg grggegﬁ%g'

st age; fli §50byedeh By 60cH 001 aPCHhd ThespAL KL H €1bSof nBulNI
wlmmdtoreunn¥oaMmem tenperature. 5 This

100 X4 & eadiGe8UbBREGURDLEMr St L Er BdaBbdl Bt SreE@OREF3rUBEhours.,
for 24 hours. The reaction nediumis diluted with a

m xIures obrOGhhandadkeCeb dheisntutemperstueeapdidtedtion
under reduced pressure. The crude product is taken up
i n DCvag BaSnr bed carriédg coft sind earagmdat@on to dryness
chromat ographed on a silica colum with a (97/3; v/v)
t hehs (98t 5ieqd/ ¢t upThe £856180e ¢AvIabeEM NeOHNPRPEEeand
A solid is thus recovered and suspended in_a DCM MeOH
the organic phase is washed with water. 5 g of oil are
15 obtained.
NMR dg¢-DMSO (300 MHz): 1.19 ppm : t : 3H; 3.64 ppm : s
2H; 5.08 ppm : s : 2H; 6.85-6.98 ppm : unresolved peak:
2H; 7.22-7.51 ppm: unresclved peak: TH.
C) Ethyl 2-(3-hydroxyphenyl}-3-dimethylaminocacrylate
20 5 g of the compound from the preceding stage
are dissolved in 8 ml of dimethylformamide dimethyl
acetal (DMFDMA). The solution is heated at 135°C for 24
hours while adding 1 ml of DMFDMA every three hours
approximately. The mixture is evaporated to dryness.
25 6 g of o0il are obtained.
The intermediates of formula (IV) collated in

the table below are obtained by operating according to

Preparation 2.1:



m xture. The suspension obtained is cool ed and
filtered. The precipitate is then collected. 4 g of
the 15 expected conmpound are thus recovered,
conprising 4% of starting conpound, Mp. > 2800C. NWR
d6- DMSO (200 MHz) @ 2. 3 ppm: s : 3H 3. 9 ppms 3H,
4 ppm: s : 3H, 6.6 ppm: d : 4H 7 ppm: d 1H, 7.3
ppm: d : 1H 7.5 ppm : d: 2H 7.6 ppm: s 1H 20
8.1 ppm: s : 1H 54 ExanplBABDE Eonpound 68

1, 6- Di et hyl - 3- (4- hydr oxyphenyl ) - 1, 9- di hydr o-

2H pyrido[ 2, 3-bl i ndol one. A)

1,6-D nethyl-3-(4-benzy|oxyphen&%?-1,9-dihydro-2H— 5
pyrido[ 2, 3-b]indol one. 1 g of .~~~

N, S-di et hyl -1 Hi ndol e- 2- i Ne. Preparation 1.2) is
mxed wwth 1.4 g of the npou sfromPreparation 2.5
and 10 m of acetic acidXand phen tggnnixture i's
heated at 100" C for 1§-foutg#The 10 mxture is
evaporated to dryness dnderlvacuun1and then the
residue is taken up in 20 nh eff CGHCL12 and 5 m of
H20. The pHis brought to 7 wth 1N NaOH with
stirring, the two |ayers are then separated by
settling and the organic phase is washed with NaC

and—ttenr—driedand— 15 evapgorated to dryness. Tne

rgsi dygpls taken up in 10 |m  of EtB@ratiktfiakitednis
carried outjand then the qgrganic phase is washed and
drii géatBpn NMR

1,[6-Dmet hyl - 3- (4- hydr oxyghenyl ) - 1, 9-di hydr o- 2H
pyri dol. 2, 3- bii-tcielh epepengD j0. 800 g of the conpound from

t e precedi hg stage and 50 nl of TFA are m xed. The

mixt uBezi s heafed-dacl?50Q¢ for HHBMEC30260nYHes: Thé

m|xture is |[evaporated to |dryness under vacuum and

tHen the resi dueohdmsyk aker] uppiasiSHu 30f EPPOSaRH: 7-3-

drlying is carried out,
. : 7.55 ppm: unresclved peak: 3H;

7.6 ppm:s:1H.

3.3 3-Br, 4-OMe- 125°C
phenyl

3.4 2,4-diCl- de-DMSO (200 MHz): 2.6
phenyl ppm:s:6H; 3.4 ppm:s:3H; 7.1-

7.3 ppm: unresolved peak: 2H;
7.4-7.5 ppm: unresolved peak:

2H.

3.5 2-Br, 4,5~ 115°C

diOMe~phenyl




o

25
3.

Mp. =
8 ppms

1860C. NWR d6- DMSO (300 MHz):
3H, 6.8 ppm: d :
d 55 1H 7.6 ppmd 2H, 7.8 ppm: s :
1H, 11.9 ppm:
4-(1,6,9-Trinmet hyl
pyrido[ 2, 3-b]i ndol

s 1H Exanp

-3-yl)be

- 2- 0X0- 2,

2.6 ppms 3H
2H 7.1 ppmd IH 7.4 ppm
1H, 8.2 ppm: s
le 11: Conpound 52

9-di hydro-1H 5

nzonigrile A)

3-[(3-Bromnmop

pyr|®qb%r3 [

Priepar ati on
and a8@ tilonof

Pr
he

po
fo

SO

enyl)-1,6,9-1r

] i ndol r2- one.

1.1 are disso
10 pyridi ne;

et Nyl -1, 9- di Ry dr o- 2FF
2.5 g of dhaeacarpdwad iforom

| ved in 40 ml of acetic acid
3.5 g of the cE¥Bound from

epar at1 on
at e .at  1(
ured into
rmed is fi
Cl2 and t

2.6 are added
)OCf©r, 455hou
200 Ml of wat

hen washed wit

and then the mxture is
rs. Thi-DM&Ot i(80 Ombidizum ids ©
er and the precipitate

| dePMel-pfiényThie prnter6ils BakeRPuUpsF A’

h a 15 saturated NaC

| ution, drnied over My504| &P :Siaplr at-&P HR’S‘"cPr'yl%ljs 6.65
precipittate is taken up in an _AcCEt/gycl ohex
0/8; v/v) |mxture and is| t R&R: Sl eréec?c5 ’éﬁ’“&;‘s’oﬁ‘a‘L
pected conpound are obtajned, MP. = 215 %&6C 20
4- (1.6, Q-Trirn:\thyl_')-gy -2 _9.di h\/r{er
rldgLé, %Qg I-§;¥ﬁépenzon|trlle 3 ﬁ t he
obta' ' precedi ng stage are di ssol ved
50 m of Dy ;2 pyrrolldlnone 1.4 g of CuCN
added—and thén J{l%c r—xture—t+s—theated—at—206C
I 4 -haurs. Qﬁ _%ﬁh 0 nedlun1|s poured_onto 100 i
C12 and then the precipitate formed is filtered
ﬁ._Th?lfiIyratﬁhg§ylma§hed with a i N HCL sol ution
s—thenjdrred—over 56
3.9 3,4-diMe- -
phenyl
3.10 4-0OBn-phenyl de-DMSO/TFA (200 MHz) :
2.6 ppm:s:6H; 3.4 ppm:s:3H;
5 ppm:s:2H; 6.8-7 ppm:
unresolved peak: 4H; 7.1-7.25
ppm: unresolved peak:6H.
3.11 4- de~DMSO (300 MHz): 2.64
(OCH,CCCMe ) ~ ppm:s:6H; 3.50 ppm:s:3H; 3.70
phenyl ppm:s:3H; 4.75 ppm:s:2H; 6.64-
7.48 ppm: unresolved peak: 4H;
7.95 ppm:s:1H.
3.12 3,5-diOMe~ CDCl; (300 MHz): 2.30 ppm:s:6H;
phenyl 2.68 ppm:s:6H; 3.64 ppm:s:3H;
6.81-6.86 ppm: unresolved
peak: 3H; 7.54 ppm:s:1H




a

MySO4. The product obtained is purified by

chromat ography on silica, elution being carried out
with AcCEt/ CH2C12 (50/50; v/v) and then AcCEt/ MeOH NH3
(90/10/1; v/iviv). 2.2 g of the expected conpound are 5
collected in the formof a powder. NVR CDC1l3 (300
MHz): 2.52 ppm: s : 3H 4.09 ppm: s 3H, 4.12 ppm:
s : 3H 7.16 ppm: unresolved peak: 8H  Exanple 12:
Conpound 53 3-(4-(Am nonet hyl ) phenyl)-1,6,9-trinethyl -
10 1, 9-di hydro-2H pyrido[ 2, 3-b]i ndol -2-one. 50 ng of
sodPuvepaydtbgndd.dBe dissolved in 11 nl of ethanol,
0.2 g of the conmpound obtained in the preceding
exanpl e are abidad]l PolHohedmpy2apploxipacaly) -Bodimgthyl-
of Raney N, and the m xture is hydrogenated for 15 24
hoursinpdery58t@si. The catalyst is filtered of f

t hr ough CBIite(ré, rinsing is then_carried out with
et Ranol 4aR8cBYapoPaPreRet8Yéarr FE4C66PNE 8Py ness.

Th id LS tak ' IN 1 | uti dth

ne residue Leotakep s Lp s L HCL SRR 18 (e

[ 0 basifi,ed_t H= 9 W l.ut i

5 0T e tal 2pB s, DS, 1P BpLublomang o o

90 0 h ec d.i,n 0

pouder N Rk COCE” (366 DRETRYS 55 paRebCnT Srdyng for 19

PPMhouds, 2Hacdr08sPRANdS thBHiwé: LBa8el9aRRMseparated and

unresol ved peak: 25 8H 57 Exanple 13: Conpound 84

1¥et Aykn(3st2adrdbahlar ephenkl) ohrbwdicRetAYtt,. Purification

2- 0x0- 1, 2-di hydr o- 9H pyri do[ 2, 3-b] i ndol - 9-yl ) acet at e-

1 gief cdrt2ed- duehbor epkenygkpgtabhei ort Aylsi15ca column

1, 9-di hydro[ 2, 3-b] i ndol - 2-one (conpound 46) is

di sedlived whthOpekrofleDMFetBeld33g8ofy @5%lhaMiids ageded

and, after stirring for 30 mnutes, 0.4 m of nethyl
cbtained.

CDCls (300 MHz): 4.48 ppm: s : 2H; 7.23-7.36 ppm:
15 unresolved peak: 2H; 7.51 ppm : s : 1H.
B) (4-Bromo-2~chlorophenyl)acetonitrile
3.8 g of the compound from the preceding
stage are dissolved in 70 ml of ethanol and 15 ml of
H20. 1.7 g of KCN are added and then the mixture is
20 heated at refiux for 5 hours. The ethanocl is
evaporated, the residue is taken up in water and then
extraction is carried out with AcCEt. 2.5 g of oil are
cbtained. _
CDC1lz (300 MHz): 3.79 ppm : s : 2H; 7.35-7.4% ppm:
25 unresolved peak: 2H; 7.59 ppm : s : 1lH.
C) Ethyl (4-bromo-2-chlorophenyl)acetate
2.5 g of the compound from the preceding

stage are dissclved in 80 ml of ethanol and 4 ml of



ut

bronmpacetate is added. After stirring for one hour at

AT, the reaction mxture is evaporated and then the 10
residue is taken up in CH2C12 and washed with a NaHCGO3
solution and then a NaCl solution. The organi c phase

is dried and then evaporated to produce 0.98 g of the
expected product. Exanple 14: Lonpound 85 is

2-(3-(2, 4-Di chl orophenyl ) -1, 6-di net hyl - 2- oxo-

1, 2=k doght ©5:958 pysdado[ 2h3- Bbilndatn94yl heNcret byl reflux for
acetam de 0.3 g of the ester obtained in the preceding
exafphe dugs 30Tt ©fh&33%4 niks hgvapdnet ¢éd, ELIOH aeeidue 1s

m xed. 20 After stirring at AT for 5 hours, the

r eacs kam wedimnz $st@vap©daKﬁHhaﬁ@lwﬁeOmesﬁ@@etm§ organic
taken up in Et20 and then filtration and dryi are
carphase ol dpiedodver MOSQ6ENY dthehe BREGA %c?

conpound. Exanpl e 15: Conpound 81 25
3-(@ryw@$@xy%gghgl@ﬁehygqu srei AREAyNed; o-

h i%féfﬁ%§%§hg§L§£g éJgggﬁ%yérgﬁf 1{?3H; 3.73 ppm : s :
2,3 - d
gyééﬁgggn%%h 'P)oﬁ gJY5%£fRZ§h egy9§ op8: 4R%.08:19Lq
dl drgf2£§$y@ gg[z %Gbg o?gé%gfgngﬁﬁégpggsphlsgcghm :

434 of Raney NI are mixed and then the m xture is 5
hea%ed at 60C for 4 hours. The reaction nmediumis

16"éffedE§H 1the ELBE5ﬁ592L§h§MCth§h?Q} _thgifeshgue
aken up in m of AcCEt/ Cl2 (1/1; v/v) and

t heamorgankg1phase is washed with water, dried and

evaporated to produce the expected conpound 10 Mp. =

280C. B) 3-(3z2Hpdgosynenbytpheoyhil- Fréadiiet bykceddng
stage are dissolved in 3.1 g of Bredereck’s reagent.
The solution is heated at 100°C for 15 hours and the

15 excess reagent is evaporated. 2.9 g of oil are
obtained.
CDC1l; (300 MHz): 1.18 ppm: t (J=7.1): 3H; 2.72 ppm : s :
6H; 4.09 ppm : g (J=7.1) : 2H; 7.15 ppm: unresolved
peak: 1H; 7.35 ppm: unresolved peak: 1H; 7.54 ppm:

20 unresolved peak: 1H; 7.60 ppm: s : 1H.

Example 1: Compound 6
3-(3,5-Diflucrophenyl)-1,6, 9-trimethyl-1, 9-

dihydro-2H-pyride{2, 3-blindol-2-one
25 g of the compound from Preparation 2.1 and
25 22.5 g of the compound from Preparation 1.1 are mixed
in 75 ml of acetic acid and the mixture is heated at
40°C for 24 hours and then at 60-65°C for 4 hours. The

reaction medium is cooled to AT and is then poured onto



-d

di hydr o- 2H pyri do[ 2, 3-b]indol-2-one. 280 ng of the
conpound obtained in Stage A are placed in 10 m of
CH2C12 and the m ni mum anmount of 15 AcOH to dissol ve

t he conpound, 375 ng of NaBH(QAc)3 are added and then
the mxture is left stirring at AT for 18 hours. The
reaction nmediumis evaporated amd the residue is

taken up in AcCeEt and then filtration is carried out

to produteoc200abtyrof Théepexpepiedteopouad. is20ecovered,
Exanpl e 16: Conpound 80

1, v b imed hyltB- §3-11 nef hya bat najdethgh) recrystallized from
phenyl ) -1, 9-di hydr o- 2H pyri do[ 2, 3-b] i ndol - 2-one 280

my %0tk ebnfbiid TRenrStageal vatehelpr e6BAVAG PV
exanple are placed in 10 m of CH2Cl12 and the 25

i nf AT BpLAt dbs L ALBRE L ON dREsAFPeSPRET EBnBbEAG AR The

h 375 f NaBH( OAc) 3 0.064 m f I 1.
L Prreat Catarnce. 2 koo apd pifes ThrRoalenlY 62 Bk and
t ti L j i ith 10 nm f
vat SR BT Léb-zgaiéhg% R hlBEg Pl sl Ry 2
ACCE%Urévégrgf %pgé?55n%k%ngFgg1%;p%gﬁggﬁg§ﬁ%§9gd after

conmpouhnd ar e”obf al ned.

3-( =i - 2- 0¥P=~2, 9= gi-h 0 yizi dof 2, o
3-b%¥ﬁ%%%?§£g%kﬁé%zg?%ﬁhgégkoigﬁéB ;%)Egﬁég'ghe24o c
conparing, fovs Exaypleis, Stgepdd : af e dssod vesl ppn5: s
m of McOH, 46 ng of hydroxyl ani ne hydrochl oride, in

180l g j 0f. 69-8 hes nppiuah 18sanvent pebkwalgr, are added
and the mxture is left stirring at AT for two hours.

TheExampls e2t sCenvppondt2d to dryness and then the
residue 1's chromat ographed on silica, elution being
carried out wBth3ARCELfTrROIRhe (2L B lypviiimZahyg-of O-
t he expected conpound are 15 obtai ned.
dihydro-2H-pyrido[2, 3-bjindol-2-cne.
1.5 g of hydrochloride from Preparation 1.2
15 are dissolved in 50 ml of pyridine. 1.9 g of the
compound from Preparation 2.2 are added and the mixture
is heated at 70°C for 20 hours. The mixture is
evaporated to dryness and the residue is then taken up
in water and extracted with CH,Cl,. Purification is
20 carried out by chromatography on a silica column eluted
with an AcOEt/heptane (50/50; v/v) mixture to produce
300 mg of the expected compound in the form of a
powder, M.p. = 189°C {(decomposition).
NMR dg~DMSO (300 MHz): 2.51 ppm : s : 3H; 3.70 ppm : s :
25 3H; 7.04-B8.68 ppm: unresolved peak: 7H; 11.98 ppm: s :
1H.

Example 3: Compound 16



Exanpl e 18: Conpound 110

1, 6- Di net hyl - 3- ( 3- net hoxycar bonyl phenyl ) -1, 9-

di hydr o- 2H pyri do[ 2, 3- b] i ndol - 2-one. A)

3- (3-Bronophenyl ) -1, 6-di met hyl - 1, 9-di hydro-2H 20

pyrido[ 2, 3-b] i ndol -2-one This conpound is prepared

according to the wusual nethodspby reaction of

N,1,5-trinethyl-1Hindole- 2-amne with ethyl

2- ( 3- bronophebhyb)b3mbydyax$-23, prdpmpeayeéph2hylyvR]1, 9-

d6- DMSO (200 MHz): 2.42 ppm: s : 3H 3.69 ppm: s

3H; d¥hpdrppaf-porideiHz, 2-Bbipgmld2=-ofiE. 7. 05 7. 08 ppm

. unresol ved peak SH, 8.30 ppm: s : 1H 11.91 ppm:

s : 1H 60 BYy-8 g of the compound from Preparation 1.2 is

1, 6- Di et hyl - 3- ( 3- net hoxycar bonyl phenyl ) -1, 9-

duh@ﬁ%%OQFﬁﬁyindépzmé Bfi pdsLd2nenel-Bog ﬁé 6Pmpﬁénd from

conBound fromthe_precedin stage and 140
B?B%H?Eh%ﬂy?pﬁoéﬁhﬁﬁﬁfgrBBQn hesméﬁéuaﬁséélbéétﬁﬁ at

20 f h
e AP0 BB e o aThEe bReeYaRaTERER tBoRynesS

reac?éc%ﬁgz fhE gg?gben]nu a ggb'Sd hnto ggeand extracted

onrmdlwﬂ roami

heag ey, éﬁcﬁ?ocp%%%gﬁb%QHo%UQ%rd% éﬁ'@%%p ﬁé The

mediumi s to return to anbi ent tenperature.

Thech 28641 98raPRYI UM ESsPOYUL8d-8NLANR280, 8L q0f, 1 vat gh
and is then” extracted with AcOEt. The organi c phase

10s ﬁé@Eﬂ/@éﬁtan&@$@é/SﬁL|ﬁ?ﬁ?dmﬂﬂdu@éaﬁ@fﬁkaaubé 500 mg of
dryness. The residue is purified on a silica colum

el utled #kpbcaad lSohpbihdpetfokeunreceybenl(vkzuridh/ 2opm

m xture. The precipitate obtained is triturated with

an ifoEtpaedtol eum et her mixture. 260 ng of a powder

are obtained. NVR d6-DVSO (300 MHz): 2.43 ppms : 3H

3. 7TOMPpds—DM30 (200 MHz): 2.23 ppm: s : 6H; 2.49 ppm : s :
3H; 3.73 ppm : s : 3H; 6.84-8.08 ppm: unresolved peak:

15 7H; 9.98 ppm : s : 1H.

Example 4: Compound 20

6-Methoxy-1, 9-dimethyl-3-(3, 5-
difluorophenyl) -1, 9-dihydro-2H-pyridc[2,3-blindol-2-
one.

20 2.5 g of the compound from Preparation 1.3
are dissolved in 70 ml of pyridine. 3.3 g of the
compound from Preparation 2.2 are added and the mixture
is heated at 100°C for 20 hours. The mixture is
evaporated to dryness and then the residue is taken up

25 1in water and AcQOEt. The remaining precipitate is
filtered off. Recrystallization is carried out from

isopropanol to produce 1.35 g of the expected compound,

M.p. = 189°C.



s

20 3H, 3.88 ppm: s : 3H, 7.05 ppm unresol ved peak:

1H, 7.35 ppin : d (J=8): 1H 7.54 ppm unresol ved

peak: 1H;, 7.74 ppm: unresolved peak: |IH 7.86 ppm

unresol ved peak: 1H, 8.02 ppm unresol ved peak: 1H

8.43 ppm unresolved peak: 1H 11.94 ppm: s : 1H 25

Exanpl e 19: Conpound 111 51

3- (4- Am nophenyl ) -1, 6-di met hyl - 1, 9- di hydr o-

2H pYRi dDL2; 3¢ b0 O ndiot } 2- Bn@l HAdm A)s : 3H; 4.04 ppm : s

3- (4-Bronophenyl ) -1, 6-di net hyl -1, 9-di hydr o- 2H

pyr eHo[ 2. 88bBi. AdobpR- onenrEsicd vednpeard :i IHpr epar ed

accordlng to the usual nethods by reaction of
1EgamplgephyFompoiagole- 5 2-amne with ethyl

2-(4- bronnphenyl - 3- hydr oxy- 2- propenoate

(300 MHz) : 2333 péﬁpémﬁﬂhys‘mfngém- 93Hrl§1eéflyﬁpﬂq 9-

od 1H éH 8Q ppm unresol ved

Seak: nBfog2§708BAL0 1€, 3- ?l-hlnd?é “21585 -ppm s : 1H B)

3-(4- Aninophe y

pyri do[ 2, 3- b]|ﬁ&%lcﬁm888 %nPrSPa¥ﬁE gFgmﬂgggssogpounds

for 10 n1nute f Pd2( baLB ken 370 ny
of ?% Sﬁﬁguﬁégpro ggghg g(eéeglng stgge then 9.4

I d 3 . .
ngg Ehggg |n§2§bc%§%ﬁkdl h@?an1no)b|%ﬁenil53nd pms s

finghlys 372pph -0k a &M, SQ' lolen 0 f plokdN( TMBl2 d1veFHpbeak:
are  added under argon. The mixture is stirred in a

1geakbgd tube at 900C for 20 hours. The reaction medi um

is 20 cooled, then 10 Ml of a 1IN HCl solution are
addEgamaplle Ehegotpeuntixure is stirred at ambient
tenperature for 10 m nutes. The two phases are
separ at ed and3thé, fafdebisrppasayils dashdd twirtetayl-1,9-
solution of AcOEt and then basified with a saturated
K2Cd8hgdirat-ednpyThdo[2, 3-b] indol-2-one.

This compound is prepared from the compounds

15 of Preparations 1.1 and 2.7, M.p. = 170°C.

NMR CDClz (300 MHz): 2.51 ppm : s : 3H; 4.09 ppm : s :
3H; 4.11 ppm : s : 3H; 7.15-8.00 ppm: unresolved peak:

TH.

Example 7: Compound 21

20 3-(2,4-Dichlorophenyl) -6-methoxy-1, 9-

dimethyl-1, 9-dihydro-2H-pyrido{2, 3-b]indol-2-one.
This compound is prepared from the compounds
of Preparations 1.3 and 2.7, M.p. = 130°C.

NMR CDCli: (300 MHz): 3.90 ppm : s : 3HE; 4.07 ppm : s :

25 3H; 4.09 ppm : s : 3H; 6.93-7.98 ppm : unresolved peak:

TH.

Example 8: Compound 32



o

13

25 precipitate forned is filtered off. 90 ng are
obt ai ned. NWMR d6-DVSO (300 WHz) : 2.40 ppms : 3H

3.65 ppm: s 3H 4.99 ppm: s : 2H 6.57 ppm

unresol ved peak: 2H, 6.94 ppm: d (J=8.1): 1H 7.29
ppm: d (J=8.1) : 1H 62 7.43 ppm: unresolved peak:

2H, 7.60 ppm: s : 1H, 8.07 ppm: s : |IH Exanple 20:
Compound 121 1, 6-D net hyl -1, 9-di hydr o- 3- ( phenyl ani no-

5 phenyl) - 2. H3pyei, dep2c81lbkiopteny2)enes, I3 vy etframethyl-
Pd2(dba) 3, 500 ng of the conmpound from Exanple 18,

St age9AR1b¥dmy-8H-biygadd [2, dFbyéhdol-2-one.

hexyl phosphi no- 21- (N, N-di net hyl am no) bi phenyl, 3 m of

a 1M sol uti onTbisLcNEPNBNZ i PHEpared dgoof thsi icog@ounds
and 10 then 10 nml of anhydrous di oxane are pl aced

undef Brgparatiresmilxtdr endsZst/irr Me®-i @ &04eél-ed tube

at 650C for 24 hours. The mixture is brought back to
anmbV¥Rt COE&ppE? B Bz hnd? t herPRBOELSi 5 #dded: OFhgP™ & S
organi c phase is washed with_a saturated. NaCl )
sol ?Foﬂ:lgupppiéaFién%%5 P g&aPPWed'éuf o’ a s EE™ ¢
col um uted_with _an cOEt [,petrql.eum et her ,(v/LN;

50/ 50) ?hengcéwv?lj‘?‘srzge 'mﬁi?fu?ea‘lTﬁBmpre | ji tdve 752 ppm
obtaiped Ls.tgitur d.in .ether. 55 ng of the

expéc?ed %%ﬁpguag g%@ ébEarngg'in the formof a

Pf eBiRib 360 : MeBrob8831880C. 20 NMR d6- DVEO (300 MHz):
2.4z-p-p%n—. 3Ft 3. 68 ppms 3H 6.77-8.28 ppm :

1gnresol ved peaki41labidrdzy88epRpm s 1, 616~ tBxarRhg121:, 9-
Conmpound 147 3-(2, 4- Di cyanophenyl ) -1, 6-di net hyl -1, 9-
25 dihydro-2H-pytiide[2,3-b] indelodeone. 0.6 g of
3-(2-chl or o- 4- br onophenyl ) -1, 6-
di n2t hyl 31 ,(9-HehiidrgpBenpy) Fdok2 93Lhfimedbly-12-1lode disiydro-
dissolved in 15 m of NWP. 0.27 g of CuCN is added and
2H-pyrido[2, 3-blindolone
2.0 g of hydrochloride obtained in
15 Preparation 1.1 are dissolved in 50 ml of pyridine.
2.1 g of formyl ester obtained in Preparation 2.4 are
added and the mixture is heated at 80°C for 20 hours.
The mixture is evaporated to dryness, then extraction
is carried out with CH:Cl; and washing is carried out
20 with water. Purification is carried out by
chromatography on a silica column eluted with an AcCEt/
heptane/CH,Cl, (50/50/50; v/v/v) mixture to produce
0.5 g of the expected compound in the form of a powder.
NMR dg~DMSO (200 MHz): 2.50 ppm: s : 3H; 3.86 ppm : s :
25 3H; 4.05 ppm : s : 6H; 6.96-8.04 ppm : unresclved peak:
8H.
B) 3-(4-Hydroxyphenyl)-1,6,9-trimethyl-1, 9-dihydro-

2H-pyride[2, 3~-b]indolone.



63 then the mxture is heated at reflux for 5 hours.
The reaction nediumis poured onto CH2Cl2 and washi ng
is carried out with a saturated NaCl sol ution.
Purification is carried out by chromatography on a 5
silica colum eluted wth an AcCEt/ petrol eum et her
(v/v; 75/25) mxture and then paire AcOEt. The
fractions recovered are washed with a 1N HCl sol ution
to renove anl®\RLresiBBe;, S5h mploftidre expeiMechre added,
conpound are obtained in the formof a powder. 10 NWR
d6-DVBO SDOrMz)an@. 27 ppBi ¢, ste 3HI63g970fpphe: csmpound
3H, 7.08 ppm: d (J=8.1) : 1H, 7.38 ppm: d(J=8.1) 1H;
7. 6ﬂr@pnﬁhespreQ$ﬂlﬂg85t@@ﬁwd1@§g£8eg)1n1§p Bl16LppHil: The
d(J=8.2) : 1H 8.45 ppm: unresolved peak: 2H 12.11
pprﬁllX%ure 1+ qlslcax%%t% Qgtu@n%@uwﬁbmat temperature.

3- (3- Acetyl pheny| )-1, 6-di neth 9- di hydr o-
%++%@+$cmﬁ§¢%r%]+%d%v %e@%%nt oS%§r6¢dc%ﬁpBEha 60 are
di ssolved in 20_ni f anhgdr us THF. The reaction
e e 2 G068 ofO T o2 D OSEY andl TS HERSGC 10m TGRS Hhap

o Shke T Lt P08 Ao R MhHE S Bpcion 5o
St'é&%ﬁ%{égg %8&&? reabse&egﬁéggurg?dtggﬁb§uaeu%99duct is

onto was hi ng 1S en carried out wt

AcCHl ke Thg, afivets PRaSLatSrieaqbasi 15ed Wkt Bi PAN-Aaghy
and then the product 1s extracted wth AcOEt. The

1@rg@@f@m@@@@ﬁapﬁeﬂréﬁdaOgﬂllﬁﬂsﬁglumﬁlhieheﬁ apd/3; v/v)
evaporated to dryness. The residue is purified on a

si lticen codBm; et v edupi th abo BE0; AcOkl / peHydbedmekhere. A
(v/v; 80/20) mxture and then wth pure AcCEt. 40 ny
of dsdki@xpecteds coepovadedr andobtaparded Mip. a=DCM/MeCH
258- 2600C.
mixture. The suspension obtained is cooled and
filtered. The precipitate is then collected. 4 g of the
15 expected compound are thus recovered, comprising 4% of
starting compound, M.p. > 280°C.
NMR dg-DMSC (200 MHz): 2.3 ppm : s : 3H; 3.9 ppm : s :
3H; 4 ppm : s : 3H; 6.6 ppm : d : 2H; 7 ppm : d : 1H;
7.3 ppm : d : 1H; 7.5 ppm : d : 2H; 7.6 ppm : s : 1H;

20 8.1 ppm : s : 1H.



¥

1gMR d6-DMSO (300 MHz) : 2. 43 ppm: s : 3H, 2. 63 ppm
s 5 3H 3.70 ppms 3H, 7.03-8.43 ppm unresolved

peak: 8H 11.92 ppms 1H Exanple 23: Conpound 127

1, 6- Di et hyl - 3- (3- (pyri di n- 2-yl am no) phenyl ) -

1, 9-di hydr o- 2H pyri do[ 2, 3- bj i ndol-2-one. 10 500 ng of

the conpound from Exanple 18, sstage A, 180 ng of

2-am nopyridine, 315 ng of NaQ:Bu, 50 ng of Pd2(dba)3
an@E:2mpe A0 Xatdmphosd a6® di ssolved in 7 m  of

di oxane (1n a sealed tube). The reaction nedium is
degassed for BO6-rding sy btk [ -t heénokeabedy bl - 1090 hydro-
15 overnight. It is brought back to ambient

t erfpérrtwirao [ Af3er] putétgmeg on a silica col um eI ut ed
with ethyl acetate, 380 ng of powder are obtaine

M ) = 23506 Digperty NVR (b= TPBeY L SerP Ry L) -, 91@1%]6%?@ 2H-
s 3H 3. ;s _20 3H 6.71-8.27 ppm: unresol ved
?)eefkyrllzi‘P %)rgﬂ%m%olqw- 11.88 ppm: s : 1H Exanple

24: Conpound 94

(3-(1, 6- Di nethy¥ -9t fho2 A Eng b bpppdole-2-amine

o b 66" (Bt Brerd HELCH Lt b il npSpgotind

(:(g? n n

br ofrr%%\cellt:Sl nE'Q{ C}'?l ar% gd%&g 1Qhrégmg%<t%fr:%tllg %Jéctjeda%d then
o0 thé af; 48, hoUf §. hheed eact { 9f° dedh Um b spPQHs edTRAt O

a 65 saturated NHACI solution, the mxture is

1 pashfiedr i 14 cs98h LR by 0F OXiEenasd thedrexbEacki 8Adi Shen
carried out wth AcOEt. Purification is carried out
by tichresst g aphyt Oher Gb | iga2cohunnf eCBi@d \ainkth 5aml5 of
AcCEt / petrol eum et her (v/v; 75/25) m xture. 20 ng of
povigker. @he qint disnédoudht to TR5+ikKI6' 1M MR d6-tDVBQ irring,
(300 MHz) : 2. 73 ppm: s 3H 4. 27 ppm: s
the two layers are then separated by settling and the

organic phase is washed with NaCl and then dried and

15 evaporated to dryness. The residue is taken up in 10 ml
of Et,0, filtration is carried out and then the organic
phase 1s washed and dried.

B) 1, 6-Dimethyl-3- (4~-hydroxyphenyl)-1, 9-dihydro-2ZH-
pyridoi{Z,3-blindolone.

20 0.800 g of the compound from the preceding
stage and 50 ml of TFA are mixed. The mixture is heated
at 75°C for 1 hour 30 minutes. The mixture is
evaporated to dryness under vacuum and then the residue
is taken up in 15 ml of Et,0 and drying is carried out,

25 M.p. = 186°C.

NMR deg-DMSO (3C0 MHz): 2.6 ppm : s : 3H; 3.8 ppm : s

3H; 6.8 ppm : d : 2H; 7.1 ppm : d : 1H; 7.4 ppm : d :



4k

6H, 5.02 ppm: s : 2H, 7.09-8.26 ppm unresol ved peak:
8H 10 Exanple 25: Conpound 133

1, 6- D et hyl - 3- ( 3- (nmor phol i n- 4-

yl car bonyl ) phenyl ) -1, 9-di hydr o- 2H pyri do[ 2, 3- b] i ndol - 2

one. A)

3-(1, 6-D net hyl - 2- oxo- 2, 9-di hydr o- | H pyrido[ 2, 3- 15

b] i ndol - 3-yl ) benzoic acid 200 ng of the conpound from
Exdmpl ¢ .18 pare : di ssdAHzed it kfn nd of: MBOH.8 2 mprof: s
water and then 97 ng of LiOH H20 are added. The

m XtHur d 1.9 heat ed sat: 18D' C for 20 hours. It is allowed

to return to anbient 20 tenperature. The MeCH i s
evErample] 1:-h&Eqmsiydife 9% taken up in water and then

t he aqueous phase is washed wth AcCEt._ The aqueou
phase is basi4f‘i@d%%ﬁ@ﬂ‘m'?ﬂf&‘g{%@é&ﬁ%&%ﬂli
with AcCEt. The organic phase is , dried over MS04,

Fi RSP %cﬁ’@ﬂdﬁﬂ%&t*e%'lﬁd%ﬁ'%?mz%e The precipitate

ob
(2

A m s s 1 ® Py or a2

dried.. 40 fi.a r e obtained. 66 NWMR d6- DVSO
o T AP,

: 3H, 3.70 ppms 3H,

7.04-8.42 ppm = ypr ﬂ%i : . Mﬂé@iénlﬂl
12.87 ppm: u@n'rSeg':glc\?/égé%eggi: 1H.1’1(§I§;_4jrc;ln:lr P
1, 643 netdwd rdsd 3 iy phol d-Aet Carbony | dmdeayint &£
1, 9-di hydro- 2H pyri do[ 2, 3- b] i ndol - 2-one. 200 ng of the
1Eomaunt fd,0m they pecatt ngomsdage fif@m 0P seph verdi dom 206
m of CH2C12. 0.06 ml of norpholine, 340 ng of BOP
anchrkd addeaaf DIMF taren adoeduixTinee rencheanedi xt ut@dfg for
stirred at anbient tenperature 10 for approximtely 2
hourSs.holthes r ot | mrRatethumédiupols auowaed %@t@r%@édml of
NHAC and extracted with AcOEt. Acid/ base washi ng IS
carvatear and sk thegcimitate formed is filtered off. The

15

20

25

latter is taken up_in CH,Cl, and then washed with a
saturated NaCl sclution, dried over MgSO; and evaporated
to dryness. The precipitate is taken up in an
AcOEt/cyclohexane (20/8; v/v) mixture and is then
filtered. 20 g of the expected compound are obtained,
M.p. = 215-216°C.
B) 4-{1,6,9-Trimethyl-2-oxo-2, 9-dihydro-1H-
pyrido[2,3-b]indol-3-yl)benzonitrile

3 g of the compound obtained in the preceding
stage are dissolved in 50 ml of 1-methyl-2-
pyrrolidinone, 1.4 g of CuCN are added and then the
mixture is heated at 200°C for 4 hours. The reaction
medium is poured onto 100 ml of CH,Cl, and then the
precipitate formed is filtered off. The filtrate is

washed with a 1N HCl solution and is then dried over
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preci pitate obtained is washed with an i PrOH petrol eum
ether (v/v; 50/50) mxture. 90 ng of powder are 15
obtai ned. Mp. = 296-2980C. NWR d6- DMSO (300 MHz) : 2.
42 ppms : 3H, 3. 38 3.62 ppm: s : 8H 3.69 ppm: s
3H;, 7.03-8.42 ppm unresolved peak: 8H 11.92 ppms :
1H Exanple 26: Conpound 123 2%

6- Cyano- 3- (3, 5-di et hyl phenyl ) -1 -net hyl -1, 9-

di hygls@r.2 Htay rdrdaefuz; t3-ddanidadad 2-onmeiri Aed by

6- Brono- 3- (3, 5-di net hyl phenyl ) -1 -net hyl -1, 9-

di hylir oxd tepyapup|[ @ 3shlinapl ePubhen Fhisgcoapsviuad Pyt
prepared by the usual 25 nmethods. NVR d6- DMSO (300

MHZY 1 £12 AGAEpAEH2Cle (56503, vBY) ppmd: then3BcOb.ty Megbiiits
s : 1H 7.28-7.44 ppm: unresolved peak: 67 4H

8. 1699pH A1 v/ 4i¥) 8.g82 ppnPf Bhe gxpegpbedocppRrpuad: are
1H. B)_. 6- Cyano- 3- ( 3, 5-di net hyl phenyl ) - 1- net hyl -1, 9-

A RS R By th oo, 857 ok - BOBEY 5 5.0 g of ' the

BRI BEG r S495 5 U 7
! . 0 ‘
et Bl e 1 S oIS TR o
ﬁ%# ' ' 1IN 10 HCL. ion. T
E? 1¢ fﬁéé?ﬁg%ggﬁdg??icg and purif?gduL;on ©

chr omat ogr aphy_ e ampﬁ@ﬁr@tﬁgys gﬁewyih—@pa, 9-trimethyl-
AcCOEt / petrol eum et her (v/v; 50/50) m xture, then pure

18\ CE} 9 aandth { hes- AsGly £ MexD 2% b liRdglet-pawder are

obt ai ned. 15 NVR d6-DVSO (300 MHz): 2.31 ppm: s : 6H,
3.70 ppm : s 53Hng 6003sppium Bydrakiid€. 3Bepdpesrlsed in
2H, 7.58 ppm unresol ved peak: 2H 8.42 ppm

unresahVedf pegkan@y, 0.2 g of the compound obtained in the

preceding example are added, followed by approximately

100 mg of Raney Ni, and the mixture is hydrogenated for

15 24 hours under 50 psi. The catalyst is filtered off

through Celite®, rinsing is then carried out with
methanol and evaporation is carried out to dryness. The
residue is taken up in a 1N HCl solution and then the

impurities are extracted with AcOEt. The sclution is

20 basified to pH = 9 with a K;CO; solution and then

extraction is carried out with AcOEt to procduce 30 mg
of the expected compound in the form of a powder.
NMR CDCls (300 MHz): 2.51 ppm : s : 3H; 3.81 ppm : s :

2H; 4.08 ppm : s : 6H; 7.13-8.09 ppm : unresolved peak:

25 B8H.



12.55 ppm: s : 1H Exanple 27: Conpound 96 20

(3-(2, 4-Di chl orophenyl ) -1, 6-di net hyl - 2- oxo-

1, 2-di hydro-9H pyri do[ 2, 3-b]i ndol -9-yl )acetonitrile.

600 nmg of Conpound 46 are dissolved in 10 m of DMW.

42 nmg of 95% NaH are added. The m xture is stirred at
AT for 30 mnutes and then 23@7ng of 25
bronmpacetonitrile are added. The mi xture is stirred at

AT gh@mpl@ NGUr Sordouird gancentrated by hal f and
prétTﬁF%ﬁTTﬁh is carried out by addition of water. 68
200 ng of theeatpAact €3 (@, cdutitcrerer aiiteaiyied; 1, Mdimethyl-
2700C. Exanpl e 28: Conpound 92

9- (23-cAr—1Q -y rd—(H-bydiichl [BF,cptielmyridel; B-y 15 acetate.
di net hyl -1, 6-di net hyl -1, 9-di hydr o- 2H pyri do[ 2, 3- bl -

i ndol - 2- one Hydr echior(2et-gH)chlorophenyl}) -1, é~dimethyl-
2-(3-(3-(2,4-Di chl orophenyl ) -1, 6-di met hyl - 2- oxo-

5, 2- ditehidrisigH pya-ikderE a1 ianfol (R EIbAR) -1+

I soi ndol e-1, 3(2H) -dione. 10 0.5 g of Conpound %g s d
di s¥@spddach 3 MO0 g1l PVBME0 P i DY o506 RerH e Hafdre

dth ] Xt IS . sti t AT f i nut es.
o . (R ORG99 1€ IR ek, SO S B
dded the mxtureis stirred at AT f
e R e e e e LA i

ta [ ' | Sq Wasdede
mﬁpfihéﬁﬁe Qﬁ%ﬁﬁﬁéﬁlﬂﬁﬁkégﬁﬁaﬁigﬁgﬁﬁﬁ yis %ﬁ?ried oultle
n sidi : ' i i, edn@ulvavwhitl GHER3AMREHCO
quﬂéﬁé é%%%f%%q%g%ﬁhgﬁ%Pg%ﬁg@cgfpegtedaproduct are ’

obtainadorMahd THAPQC.NZD Bolution. The organic phase is
9- ( 3- Ami nopropyl ) -3-(2, 4-di chl or ophenyl ) -1, 6-
di netind -ahb-1didretdyd pdr Dt hydl ror @dti gy r 0 093 2g 3sH] the
i ndol - 2-one chl orohydri de.
expected product.

Example 14: Compound 85

15 2-(3-(2,4-Dichlorophenyl) -1, 6-dimethyl-2Z-oxo-
1,2-dihydro-9H-pyrido[2,3-blindol-9-yl}-N-methyl-
acetamide

0.3 g of the ester obtained in the preceding
example and 30 ml of 33% methylamine in EtOH are mixed.

20 After stirring at AT for 5 hours, the reaction medium
is evaporated and the residue is taken up in Et;0 and
then filtration and drying are carried out to produce
0.260 g of the expected compound.

Example 15: Compound 81

25 3- (3-Hydroxymethylphenyl) -1, 6-dimethyi-1, 9-
dihydro-2H-pyrido[2, 3~b]indol-2-one.
A) 3-{1, 6-Dimethyl-2-oxo-2,9-dihydro-1H-

pyrido[2,3-b]-indol-3-yl)benzaldehyde.



180 nmg of the conpound fromthe preceding stage, 3.2

m of THF, 5 mM of EtOH and 33 pl of 25 hydrazine
hydrate are m xed. The mi xture is heated at refl ux

for 18 hours; filtration is carried out and the HCl
phase is evaporated. Drying is carried out. 16 ng of

t he expected product are obtaiped, Mp. = 1980C. 69
Exanpl e 29: Conpound 91

3-(2, 4- D chl one6phepyb¥- 9-((2-bydnexyenhyl) )1, 6-dimethyl-1, 9-
1, 6-di net hyl -1, 9-di hydr o- 2H pyri do[ 2, 3- b] i ndol - 2- one.

A) 8ifh2d4ebléhbgragbhély By bl iGddilrét-yk- 910etnlakydAaeCH;
2H pyran- 2-yl oxy) et hyl ) -1, 9-di hydr o- 2. H pyri doJ[ 2, 3-

bl i Adotl2ebnpy698ing, of . Eogpodngodié uar bygopbolspdd tien apd
m of DMF. 99 ng of 95% NaH are added. The m xture is
sti fgédmgt oATRaEpEY1HinENEt BEXegl3ngytopn2tphe pgxture 1s
br onoet hoxy) t et r ahydr o-2H pyran_are added and the

i xpBREeAsast FPredtar AThpersigTheurgactiopsmedium 1is

Tl o i e i
I
Chrgﬁgﬁagpgpﬁgdsesw ceBpERaet et e o g
161' C.
oL hihen, DO 58 AL e
d'”@%Q%Erét%ddEBy ?Bdaﬁép¥hbd8&é§§tgb'%@%%o%n@”e 295

he product“tromthe preceding 2 age, 1.21 ny
1gf R pol depggabphonic acid and 10 nl of 95% EtCOH are
m xed. The m xture is heated at reflux for 8 hours

andpevapgraBedyteodaesylphbaysokind 6-3linashed - 1yist-h

NaHCO3 and then H20, and dried. 198 ng of the expected

pr odilbydave2dbpgirndd,[ 2M3pb] 2n3406€C-on25 Exanpl e 30:

Conpound 102

3- (2, 4- Di net hgBphmgybf- the, eompomethypbiiiged in Stage A
are placed in 10 ml of CH:Cl, and the minimum amount of

15 AcOH to dissolve the compound, 375 mg of NaBH(OAc)3 are
added and then the mixture is left stirring at AT for
18 hours. The reaction medium is evaporated and the
residue is taken up in AcOEt and then filtration is

carried out to produce 200 mg of the expected compound.

20 Example 16: Compound 80

1,6-Dimethyl-3~(3-({methylamino)}methyl) -
phenyl)~1, 9-dihydro-2H-pyride[2, 3-blindol-2-one
280 mg of the compound from Stage A of the
preceding example are placed in 10 ml of CHzCl; and the
25 minimum amount of AcCH to dissolve the compound and
then 375 mg of NaBH(CAc)s; and 0.064 ml of methylamine
are added. After stirring at AT for 18 hours,

extraction is carried out three times with 10 ml of
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di hydr o- 2H pyri do[ 2, 3-b] i ndol -2-one 70 400 ng of
3-(2, 4-di net hyl phenyl )-1,6

di met hyl - 1, 9- di hydr o- 2H pyri do[ 2, 3- b] i ndol - 2- one
(conpound 101) are dissolved in 10 m of DWMF. 31 ng of
95% NaH are added and the mxture is stirred at AT for
5 30 mnutes. 380 pl of nethyl spodi de are added and
the mxture is stirred at AT for 18 hours. It is
evapatatedndt ehdnynass aqibeusephdye iis eakeactpd with
CH2C12 and the organic phase is washed with NaC and
t heAcoAter Aftderedvapndaevapger Abedg The thesiedpecctsed
taken up in Et20, 10 filtration is carried out and

dr ycngripsndaereedbtatined300 ng of the expected product

are obtai ned, Mp. 150C. Exanple 31: Conpound 57
3 (W neeRBERPHeRYl ) - 1, 6- di net hyI 15
9- di hydr o- 2H pyri do[ 2, 3-b] i ndol - 2-one. A m xture of

io m of anhyaréi$6D9Fm§ﬁ8Y -@-RKOR » Ry BYeFS 1 H-

{ hePLES00ARY Br Dh a8 ey SR a¥ T oR=HEe LIeBLCE MR g of
Comouns 553, S04, L Lo 0 M W e
orefr i o S1BEBIAEE Ehy 3P B8 P R with an
'SOHQQEQ?Qh%H§EEOE Hgb%BH%Elﬁ%/V&n59659kloﬁ'&EUE%e minimum

e expe ted compound is obtained. 25

1¢6- 5%@@%&39@ WE@Er, a4@ BRBked Snd 3He %lﬁﬁu&%”hs ieft
3H, 3.87 ppm: s : 3H, 6.98-7.15 ppm: unresol ved peak

. 3Hti?r3ng. BtpRM founk&sohvedspeake: mdltut68 spprraporated
s : 1H, 8.15 ppm: s : 1H, 11.95 ppm: s : 1H 71 The
chenbcakyatsectureshand thiee rphysiueali sprrbpentites raefphed on
few conpounds according to the

silica, elution being carried out with AcOEt/CH.Cl,

(2/8; v/v). 74 mg of the expected compound are
15 obtained.

Example 18: Compound 110

1,6-Dimethyl-3-(3-methoxycarbonylphenyl)-1,9-
dihydro-2H-pyrido[2, 3-b]indol-2-one.
A) 3-{3-Bromophenyl) -1, 6-dimethyl-1, 9-dihydro-2H-
20 pyrido[2,3-blindol-2-cne
This compound is prepared according to the
usual methods by reaction of N,1,5~trimethyl-1H-indole-
2-amine with ethyl 2-(3-bromophenyl)-3-hydroxy-2-
propencate.
25 NMR de¢-DMSO (200 MHz): 2.42 ppm : s : 3H; 3.69 ppm : s :
3H; 7.04 ppm : 4 : 1H; 7.35 ppm : d : 1H; 7.05-
7.08 ppm : unresclved peak: 5H; 8.30 ppm : sr: 1H;

11.91 ppm : s : 1H.
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ention are illustrated in the followng table. In
s table, Me represents nethyl, Et represents ethyl,
Bu represents tert-butyl and Bn represents benzyl.
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B) 1, 6-Dimethyl-3-(3-methoxycarbonylphenyl)-1,9-
dihydro-2H-pyrido(2, 3-b]lindol-2-one.

500 mg of the compound from the preceding
stage and 140 mg of 1,3-bis(diphenylphosphino)propane
are dissolved in 20 ml of anhydrous MeCH. 1.9 ml of
99.9% triethylamine, 15 ml of anhydrous DMSO and then
60 mg of Pd{(OAc), are added. CO is bubbled into the
reaction medium for 20 minutes and the medium is heated
at 75°C overnight under a CO atmosphere. The medium is
allowed to return to ambient temperature. The reaction
medium is poured onto 200 ml of water and is then
extracted with AcOEt. The organic phase is dried over
MgS0,, filtered and evaporated to dryness. The residue
is purified on a silica column eluted with an
AcOEt/petroleum ether (v/v; 75/25) mixture. The
precipitate cbtained is triturated with an
AcCEt/petroleum ether mixture. 260 mg of a powder are
obtained.

NMR dg-DMSO (300 MHz): 2.43 ppm : s : 3H; 3.70 ppm : s
3H; 3.88 ppm : s : 3H; 7.05 ppm : unresolved peak: 1H;
7.35 ppm : d {J=8): 1H; 7.54 ppm : unresolved peak: 1H:;
7.74 ppm : unresolved peak: 1H; 7.86 ppm: unresolved
peak: 1H; 8.02 ppm: unresolved peak: 1H; §.43 ppm:
unresolved peak: 1H; 11.24 ppm : s : 1H.

Example 19: Compound 111

3-(4-Aminophenyl) -1, 6-dimethyl-1, 9-dihydro-

2H-pyrido[2, 3-b]lindol-2-one.
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A) 3-{4-Bromophenyl) -1, 6~dimethyl-1, 9-dihydro-2H-
pyrido[2,3-blindol-2Z2-one.

This compound is prepared according to the
usual methods by reacticn of N,1,5-trimethyl-1H-indole-
2-amine with ethyl 2-(4-bromophenyl}-3-hydroxy-2-
propenoate.

NMR d¢-DMSO (300 MHz): 2.35 ppm : s : 3H; 3.61 ppm : s
3H; 3.97 ppm : d : 1H; 7.03 ppm : d : 1H; 7.45-

7.80 ppm : unresolved peak: 5H; 8.32 ppm : s : 1H:
11.85 ppm : s : 1H.

B) 3-{4-Aminophenyl) -1, 6-dimethyl-1, 9~dihydro-2H-
pvrido[2,3-blindol-2-one.

10 ml of.THF are degassed for 10 minutes and
9.2 mg of Pd;(dba}s, then 370 mg of the compound from
the preceding stage, then 9.4 mg of ligand 2-dicyclo-
hexylphosphino-2f-(N,N-dimethylamino)biphenyl and,
finally, 2.2 ml of a 1M solution of LiN(TMS):; in THF are
added under argon. The mixture is stirred in a sealed
tube at 90°C for 20 hours. The reaction medium is
cooled, then 10 ml of a 1N HCl solution are added and
then the mixture is stirred at ambient temperature for
10 minutes. The two phases are separated and the
aqueous phase is washed with a solution of AcOEt and
then basified with a saturated K;CO; seolution. The
precipitate formed is filtered off. 90 mg are obtained.
NMR d¢-DMSO (300 MHz): 2.40 ppm : s : 3H; 3.65 ppm : s
3H; 4.99 ppm : s : 2H; 6.57 ppm : unresolved peak: Z2H;

6.94 ppm : d (J=8.1}): 1H; 7.29 ppm : d (J=8.1) : 1H;
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7.43 ppm : unresolved peak: 2H; 7.60 ppm : s : 1H;
§.07 ppm : s : 1H.

Example 20: Compound 121

1, 6-Dimethyl-1, 9-dihydro-3~ (phenylamino-
5 phenyl)-2H-pyrido[2, 3-blindol-2-one.

13 mg of Pdz{dba);, 500 mg of the compound
from Example 18, Stage A, 11 mg of ligand 2-dicyclo-
hexylphosphino-2’-(N,N~dimethylamino)biphenyl, 3 ml of
a 1M solution of LiN(TMS), in THF, 127 mg of aniline and

10 then 10 ml of anhydrous dioxane are placed under argon.
The mixture is stirred in a sealed tube at 65°C for 24
hours. The mixture is brought back to ambient
temperature and then AcOEt is added. The organic phase
is washed with a saturated NaCl solution. Purification

15 is carried out on a silica column eluted with an
AcOEt/petroleum ether (v/v; 50/50) then (v/v; 75/25)
mixture. The precipitate obtained is triturated in
ether. 55 mg of the expected compound are obtained in
the form of a precipitate, M.p. = 188-190°C.

20 NMR dg-DMSO (300 MHz): 2.42 ppm : s : 3H; 3.68 ppm : s
3H; 6.77-8.28 ppm : unresolved peak: 14H; 12.00 ppm :
s @ 1H.

Example 21: Compound 147

3-(2,4-Dicyanophenyl)-1, 6-dimethyl-1, 9-
25 dihydro-~2H-pyrido[2,3-b]lindol-2-one.
0.6 g of 3-{2-chloro-4-bromophenyl) -1, 6-
dimethyl-1, 9-dihydro-2H-pyrido[2,3-b]indol-2-one is

dissolved in 15 ml of NMP. 0.27 g of CuCN is added and
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then the mixture is heated at reflux for 5 hours. The
reaction medium is poured onto CH;Cl, and washing is
carried out with a saturated NaCl sclution.
Purification is carried out by chromatography on a
silica column eluted with an AcOEt/petroleum ether
(v/v:; 75/25) mixture and then pure AcOEt. The fractions
recovered are washed with a 1N HCl solution to remove
an NMP residue. 50 mg of the expected compound are
obtained in the form of a powder.
NMR dg-DMSO (300 MHz): 2.27 ppm : s : 3H; 3.70 ppm : s
3H; 7.08 ppm : d {J=8.1) : 1H; 7.38 ppm : d{(J=8.1)
1H; 7.67 ppm : s : 1H; 7.85 ppm : d(J=8.2): 1H;
8.15 ppm : d(J=8.2) : 1H; 8.45 ppm : unresolved peak:
2H; 12.11 ppm : s : 1lH.

Example 22: Compound 143

3-(3-Acetylphenyl)-1, 6-dimethyl-1, 9-dihydro-
2H-pyrido[2,3-blindol-2-one.

400 mg of Compound 60 are dissolved in 20 ml
of anhydrous THF. The reaction medium is cooled to 0°C
and then 9.1 ml of 1.4M CHsLi in THEF are added
portionwise. The mixture is allowed to return to
ambient temperature and is then stirred for 2 hours.
The reaction medium is poured onto 1N HCl and washing
is then carried out with AcOEt. The agueous phase is
basified with 5N NaOH and then the product is extracted
with AcOEt. The organic phase is dried over MgSOy,
filtered and evaporated to dryness. The residue is

purified on a silica column eluted with an
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AcOEt/petroleum ether (v/v; 80/20) mixture and then
with pure AcOEt. 40 mg of the expected compound are
obtained, M.p. = 258-260°C.
NMR dg-DMSO (300 MHz): 2.43 ppm : s : 3H; 2.63 ppm : s
3H; 3.70 ppm : s : 3H; 7.03-8.43 ppm: unresolved peak:
8H; 11.92 ppm : s : 1H.

Example 23: Compound 127

1l,6-Dimethyl-3-(3-(pyridin-2-ylamino)phenyl) -
1, 9-dinydro-2H-pyrido[2, 3~b}indol-2~one.

500 mg of the compound from Example 18, Stage
A, 180 mg of 2-aminopyridine, 315 mg of NaCtBu, 50 mg
cf Pd;(dba)s and 95 mg of Xant phos are dissolved in
7 ml of dioxane (in a sealed tube). The reaction medium
is degassed for 30 minutes and is then heated at 100°C
overnight. It is brought back to ambient temperature.
After purifying on a silica column eluted with ethyl
acetate, 380 mg of powder are obtained. M.p. = 250-
252°C.
NMR dg-DMSO (300 MHz): 2.42 ppm : s : 3H; 3.70 ppm : s
3H; 6.71-8.27 ppm : unresolved peak : 12H; 9 ppm : s
1H; 11.88 ppm : s : 1H.

Example 24: Compound 94

(3-(1,6-Dimethyl-2-oxo~-2, 9-dihydro-2H-
pyride([Z2, 3-blindel-3-yl)phenoxy)acetonitrile.

0.1 g of Compound 66 (Example %) is dissolved
in 10 ml of DMF. 90 ml of K;CO3z and then 0.12 ml of
bromoacetonitrile are added. The mixture is heated at

90°C for 48 hours. The reaction medium is poured onto a
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saturated NH4.Cl solution, the mixture is basified with
sodium hydroxide and then extraction is carried out
with AcOEt. Purification i1s carried out by
chromatography on a silica column eluted with an
AcOEt/petroleum ether (v/v; 75/25) mixture. 20 mg of
powder are obtained. M.p. = 195-196°C.
NMR dg-DMSO (300 MHz): 2.73 ppm : s ! 3H; 4.27 ppm : s
oH: 5.02 ppm : s : 2H; 7.09-8.26 ppm : unresclved peak:
8H.

Example 25: Compound 133

1,6-Dimethyl-3~(3- (morpholin-4-
ylcarbonyl)phenyl)-1,9-dihydroc-2H-pyrido{[2,3-b]lindol~-2-
one.
A) 3-{1,6-Dimethyl-2-ox0-2, 9-dihydro-1H~-pyrido[2, 3~
blindol-3-yl)ibenzoic acid

200 mg of the compound from Example 18 are
dissolved in 10 ml of MeCH. 2 ml of water and then
97 mg of LiOH-H,;0 are added. The mixture is heated at
80°C for 20 hours. It is allowed to return to ambient
temperature. The MeOH is evaporated, the residue is
taken up in water and then the aqueous phase is washed
with AcOEt. The agueous phase is basified with 5N NaOH
and then extracted with AcOEt. The organic phase is
dried over MgSQO,, filtered and evaporated to dryness.
The precipitate obtained is triturated with a petroleum
ether/AcOEt (2%) mixture. The precipitate is filtered

off and dried. 40 mg of a powder are cbtained.
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NMR dg-DMSO (300 MHz): 2.42 ppm : s : 3H; 3.70 ppm : s
3H; 7.04-8.42 ppm : unresolved peak: 8H; 11.93 ppm :
s : 1H; 12.87 ppm : unresoclved peak: 1H.
B) 1, 6-Dimethyl-3-(3- (morpholin-4-ylcarbonyl)phenyl}-
1,9-dihydro-2H~pyrido[2,3-b]indol-2-one.

200 mg of the compound from the preceding
stage are dissolved in 20 ml of CH;Cl,. 0.066 ml of
morpholine, 340 mg of BOP and 10 ml of DME are added.
The reaction mixture is stirred at ambient temperature
for approximately 2 hours. The reaction medium is
poured onto saturated NH,Cl and extracted with AcOEt.
Acid/base washing is carried out and.then the
precipitate obtained is washed with an iPrOH/petroleum
ether (v/v; 50/50) mixture. 90 mg of powder are
obtained. M.p. = 296-298°C.

NMR dg-DMSO (300 MHz): 2.42 ppm : s : 3H; 3.38-
3.62 ppm : s : 8H; 3.69 ppm : s : 3H; 7.03-8.42 ppm :
unresolved peak: 8H; 11.92 ppm : s : 1H.

Example 26: Compound 123

6-Cyano-3- (3, 5-dimethylphenyl)-1-methyl-1, 9-
dihydro-2H-pyrido[2, 3-b]indol-2-one.
B) 6-Bromo-3-(3, 5-dimethylphenyl)-1l-methyl-1, 8-
dihydro-1H-pyrido[2,3-b]lindol-2-cne.

This compound is prepared by the usual
methods.
NMR dg-DMSO (300 MHz): 2.31 ppm : s : 6H; 3.69 ppm : s

3H; 6.91 ppm : s : 1H; 7.28-7.44 ppm : unresolved peak:
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4H; 8.15 ppm : d : 1H; 8.38 ppm : s : 1H; 12.30 ppm :
s : 1H.
B) 6-Cyano~-3-(3, 5-dimethylphenyl)-1-methyl-1, 9~
dihydreo-2H-pyrido[2,3-b]lindol-2-one.

2.0 g of the compound from the preceding
stage are dissolved in 50 ml of N-methylpyrrolidinone.
0.9 g of CuCN is added and then the mizture is heated
at 200°C for 24 hours. The reaction medium is poured
onto CH»Cl; and then washing is carried out with a 1N
HCl scolution. The product is adsorbed on silica and
purified by chromatography on a column eluted with an
AcOEt/petroleum ether (v/v; 50/50) mixture, then pure
AcOEt and then AcOEt/MeCH 2%. 1.2 g of powder are
cbtained.

NMR dg-DMSO (300 MHz): 2.31 ppm : s : 6H; 3.70 ppm : s
3H; 6.93 ppm : s : 1H; 7.33 pppm : s : 2H; 7.58 ppm:
unresolved peak: 2H; 8.42 ppm: unresolved peak: 2H;
12.55 ppm : s : 1H.

Example 27: Compound 96

(3-(2,4-Dichlorophenyl) -1, 6-dimethyl-2-oxo-
1,2-dihydro-9H-pyrido[2, 3-blindol-9-yl)acetonitrile.

600 mg of Compound 46 are dissolved in 10 ml
of DMF. 42 mg of 95% NaH are added. The mixture is
stirred at AT for 30 minutes and then 230 mg of
bromoacetonitrile are added. The mixture is stirred at
AT for 18 hours. It is concentrated by half and

precipitation is carried out by addition of water.
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200 mg of the expected product are obtained,
M.p. = 270°C.

Example 28: Compound 92

O9-(3-Aminopropyl)-3-(2,4~dichlorophenyl) -1, 6-
dimethyl-1, 6-dimethyl-1,9-dihydro-2H-pyride[2, 3~b]-
indol-2-one hydrochloride.

A) 2-(3-(3-(2,4-Dichlorophenyl) -1, é-dimethyl-Z2-oxo-
1,2~-dihydro-9H-pyrido[2,3-blindcl-9-yl)propyl)-1H-
iscindole~1, 3(2H) -dione.

0.5 g of Compound 46 is dissolved in 5 ml of
DMF, 107 mg of 95% NaH are added and the mixture is
stirred at AT for 10 minutes. 1.25 g of 2-(3-bromo-
propyl)-1H-isoindele-1, 3 (2H)-dione are added and the
mixture is stirred at AT for 18 hours. The mixture is
evaporated, the residue is taken up in CH;Cl; and the
crganic phase is washed with NaCl and then H:0.
Chromatography is carried out on silica, elution being
carried out with CHCl;/MeQOH (v/v; 98/2). 160 mg of the
expected product are obtained, M.p. = 249°C.

B) 9- (3-Aminopropyl)-3-(2,4-dichlorophenyl) -1, 6-
dimethyl-1, 6-dimethyl-1, 9-dihydro-2H-pyrido[2, 3-b]~-
indol-2-one chlorchydride.

180 mg of the compound from the preceding
stage, 3.2 ml of THF, 5 ml of EtCH and 33 pl of
hydrazine hydrate are mixed. The mixture is heated at
reflux for 18 hours; filtration is carried out and the
HC1l phase is evaporated. Drying is carried out. 16 mg

of the expected product are cbtained, M.p. = 198°C.
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Example 29: Compound 81

3-(2,4-Dichlorophenyl) -9-(Z2-hydroxyethyl) -
1,6-dimethyl-1, 9-dihydro-2H-pyride[2, 3-b]lindcl-2-one.
L) 3-(2,4-Dichleorophenyl) -1, 6-dimethyl-9-tetrahydro-
ZH—pyran—Z—quxy)ethyl)—1,9—dihydro—2H;pyrido[2,3—
blindel-2-one

695 mg of Compound 46 are dissolved in 7 ml
of DMF. 99 mg of 95% NaH are added. The mixture is
stirred at AT for 15 minutes. 813 mg of 2-(2-
bromoethoxy)tetrahydro-2H-pyran are added and the
mixture is stirred at AT for 18 hours. It is evaporated
to dryness, the residue is taken up in CHyCl; and the
crganic phase is washed with NaCl and then H,O. It is
dried and evaporated. The residue is chromatographed
with CHCl:/MeQH (v/v; 98/2). 390 mg of the expected
product are obtained, M.p.= 161°C.

B) 3-(2,4-Dichlorophenyl)-9-(2-hydroxyethyl) -1, 6-
dimethyl-1, 9-dihydro-2H-pyrido (2, 3~-b]indol-2-one.

295 mg of the product from the preceding
stage, 1.21 mg of p~toluenesulphonic acid and 10 ml of
95% EtOH are mixed. The mixture is heated at reflux for
8 hours and evaporated to dryness. The solid is washed
with NaHCQO; and then H;0, and dried. 198 mg of the
expected product are obtained, M.p. = 240°C.

Example 30: Compound 102

3-(2,4-Dimethylphenyl)-1,6,9-trimethyl-1, 8-

dihydro-2H-pyrido[2,3-b]indol-Z2-one
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400 mg of 3-{2,4-dimethylphenyl)-1,6-
dimethyl-1, 9~dihydrc-2H-pyrido[2, 3-blindol-2-one
(compound 101} are dissolved in 10 ml of DMF. 31 mg of
95% NaH are added and the mixture is stirred at AT for
30 minutes. 380 pl of methyl iodide are added and the
mixture is stirred at AT for 18 hours. It is evaporated
to dryness. The residue is taken up in CHpCl; and the
organic phase is washed with NaCl and then water, dried
and evaporated. The residue is taken up in Et:0,
filtration is carried out and drying is carried out.
300 mg of the expected product are cbtained, M.p. =
150°C.

Example 31: Compound 57

3—(2—Chloro—4—methoxyphenyl)wl,G—dimethyl—
1, 9-dihydro-2H-pyrido[2,3-b]indeol-2-cne.

A mixture of 10 ml of anhydrous DMF and
0.6 ml of anhydrous methanol is prepared and 0.5 g of
60% NaE is added thereto. After gas evolution has
ceased, 0.43 g of Compound 59 is added and then the
mixture is heated at 80°C for 24 hours. The reaction
medium is poured onto a saturated NH4C1l solution and
then the precipitate formed is filtered off and washed
with an isopropanol/petroleum ether (v/v; 50/50)
mixture. 0.35 g of the expected compound is obtained.
NMR dg-DMSO (300 MHz): 2.46 ppm : s : 3H; 3.72 ppm : s
3H; 3.87 ppm : s : 3H; 6.98-7.15 ppm :Vunresolved
peak : 3H; 7.3-7.6 ppm : unresolved peak : ZH; 7.68 ppm

s : 1H; 8.15 ppm : s : 1H; 11.95 ppm : s : 1H.
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The chemical structures and the physical

properties of a few compounds according to the
invention are illustrated in the following table. In
this table, Me represents methyl, Et represents ethyl,

5 tBu represents tert-butyl and Bn represents benzyl.
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Compound 16: NMR d¢-DMSO (300 MHz): 2.3 ppm:s:oH:

2.4 ppm:s:3H; 3.67 ppm:s:3H; 6.9 ppm:s:1H; 7 ppm:d:1lH;
7.3 ppm: unresolved peak:3H; 7.7 ppm:s:1H;

8.26 ppm:s:1H; 11.9 ppm:s:1H.

Compound 29: NMR CDCl; (300 MHz): 3.93 ppm:s:3H;

4.09 ppm:s:6H; 6.89 ppm:d:1H; 6.92 ppm:dd:1lH;

7.3 ppm:dd:1H; 7.38 ppm:d:1H; 7.51 ppm:d:1H;

7.62 ppm:d:1H; 7.924 ppm:s:1H.

Compound 31: NMR dg-DMSO (300 MHz): 4 ppm:s:3H;

4.15 ppm:s:3H; 7.23 ppm:dd:1H; 7.42 ppm:d:1H;

7.47 ppm:dd:1H; 7.68 ppm:d:1iH; 7.78 ppm:d:1H;

7.88 ppm:d:1H; 8.23 ppm:s:1H.

Compound 36: NMR CDCl; (300 MHz): 3.83 ppm:s:3H; 7.29-
7.49 ppm: unresolved peak: 6H; 7.76 ppm: unresolved
peak: 1H:; 8.03 ppm:s:1H; 8.59 ppm:s:1H.

Compound 37: NMR de-DMSO {300 MHz): 2.41 ppm:s:6H; 2.63-
2.68 ppm: unresolved peak: 4H; 2.89 ppm:t (J=5.8):2H;
3.77-3.82 ppm: unresolved peak: 4H; 4.08 ppm:
unresolved peak: 6H; 4.24 ppm:t (J=5.8):2H; 6.95-

8.05 ppm: unresolved peak: 7H;

Compound 42: NMR dg-DMSO (200 MHz): 2.41 ppm:s:3H; 3.7-
4.5 ppm:bs:1H; 3.97 ppm:s:3H; 4.07 ppm:s:3H;

6.65 ppm:d:1H; 7-7.3 ppm: unresolved peak: 4H;

7.4 ppm:d:1H; 7.7 ppm:s:1H; 8.25 ppm:s:1lH.

Compound 46: NMR dg-DMSO (300 MHz): 2.5 ppm:s:3H;

3.7 ppm:s:3H; 7.1 ppm:d:1H; 7.3-7.5 ppm: unresolved

peak:3H; 7.7 ppm:d:2H; 8.1 ppm:s:1H; 11.9 ppm:s:1H.
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Compound 47: NMR CDCl; (300 MHz): 1.45 ppm:s:9H;
2.5 ppm:s:3H; 4.1 ppm:s:6H; 6.7 ppm:d:1H; 7.2 ppm:d:1H;
7.3 ppm:d:1H; 7.5 ppm:d:1H; 7.6 ppm:d:1H; 8 ppm:s:1H.
Compound 50: NMR CDClz (300 MHz): 1.7 ppm: unresolved

5 peak: 2H; 2.5 ppm:s:3H; 4.1 ppm:s:6H; 7.1 ppm:d:1H;
7.3 ppm: unresolved peak:2H; 7.4 ppm:t:1H; 7.6 ppm:
unresolved peak: 2H; 7.7 ppm:s:1H; 8.1 ppm:s:1H.
Compound 55: NMR dg-DMSO (300 MHz): 2.43 ppm:s:3H;
3.69 ppm:s:6H; 3.83 ppm:s:6H; 7.03 ppﬁ:d:lH;

10 7.11 ppm:s:2H; 7.33 ppm:d:1H; 7.71 ppm:s:1H;
8.37 ppm:s:1H; 11.86 ppm:s:1H.
Compouﬁd 58: NMR d¢—-DMSC (300 MHz): 2.43 ppm:s:3H;
3.70 ppm:s:3H; 7.05 ppm:d:1H; 7.3 ppm:d:1H;
7.73 ppm:s:1H; 7.8 ppm:d:2H; 8.03 ppm:d:2H;

15 8.54 ppm:s:1H; 12 ppm:s:1lH.
Compound 59: NMR d¢-DMSO (300 MHz): 2.40 ppm:s:3H;
3.67 ppm:s:3H; 7.02-7.06 ppm: unresolved peak: 1H;
7.24-7.28 ppm: unresolved peak: 1H; 7.34 ppm:d:1lH;
7.42-7.47 ppm: unresolved peak: 2H; 7.63 ppm:s:1H;

20 8.1 ppm:s:1H; 11.95 ppm:bs:1H.

Compound 61: NMR d¢-DMSO (300 MHz): 2.40 ppm:s:3H;

3.25 ppm:s:6H; 7.02 ppm:d:1H; 7.23-7.36 ppm: unresolved
peak: 3H; 7.61-7.68 ppm: unresolved peak: 3H [or

7.05 ppm:d(J=8.1):1H; 7.35 ppm:d(J=8.1):1H; 7.73

25 ppm:s:1H; 7.78 ppm: unresolved peak: 4H]; 8.3 ppm:s:1H.
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Compound 62: NMR d¢~DMSO (300 MHz): 2.43 ppm:s:3H;
3.70 ppm:s:3H; 3.88 ppm:s:3H; 7.05-8.50 ppm: unresolved
peak: 8H; 11.97 ppm:s:1iH.
Compound 63: NMR dg-DM3S0O {300 MHz): 2.41 ppm:s:3H;
5 3.66 ppm:s:3H; 6.75-9.80 ppm: unresoclved peak: 8H;
11.87 ppm:s:1H.
Compound 64: NMR dg-DMSO (300 MHz}: 2.42 ppm:s:3H;
3.67 pprm:s:3H; 4.88 ppm: unresolved peak: Z2H; 6.47-
8§.16 ppm: unresclved peak: 8H [or 6.49 ppm:d(J=7.5):1H;
10 6.84 ppm: d(J=7.5):1H; 6.92-7.15 ppm: unresolved peak:
3H; 7.34 ppm:d(J=8.1):1H; 7.65 ppm: unresolved peak:
1H; 8.18 ppm: unresolved peak: 1H]; 11.82 ppm:
unresolved peak: 1H.
Compound 6€5: NMR dg-DMSO (300 MHz): 2.43 ppm:s:3H;
15 3.707 ppm:s:3H; 7.04-8.47 ppm: unresclved peak: 8H;
11.85 ppm:s:1H.
Compound 73: NMR dg-DMSO (300 MHz): 2.3 ppm:s:3H;
4 ppm:s:3H; 4.1 ppm:s:3H; 6.8 ppm:d:1H; 6.9 ppm:s:1iH;
7.2 ppm:d:1H; 7.3 ppm:d:1H; 7.5 ppm:d:1H; 7.7 ppm:s:1H;
20 8.1 ppm:s:1H; 9.9 ppm: bs:1H.
Compound 77: NMR dg-DMSO (200 MHz): 2.4 ppm:s:3H;
3.7 ppm:s:3H; 3.8 ppm:s:6H; 6.9 ppm:d:1H; 7 ppm:d:1H;
7.2-7.3 ppm: unresclved peak: 3H; 7.4 ppm:s:1H;
8.3 ppm:s:1H.
25 Compound 80: NMR d¢-DMSO+TFA (200 MHz): 2.4 ppm:s:3H;

2.8 ppm:s:3H; 3.8 ppm:s:3H; 4.3-4.5 ppm:dd:2H;
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7.1 ppm:d:1H; 7.3-7.6 ppm: unresclved peak:3H;

7.7 ppm:s: 1H; 7.9 ppm:d:1H; 8 ppm:s:1H; 8.4 ppm:s:1iH.
Compound 81: NMR dg-DMSO (200 MHz): 2.3 ppm:s:3H;

3.6 ppm:s:3H; 4.4 ppm:d:2H; 5.1 ppm: unresolved peak:
14; 7 ppm:d:1E; 7.15-7.3 ppm: unresolved peak:3H; 7.58-
7.7 ppm: unresolved peak:3H; 8.2 ppm:s:1H; 11.8-

12 ppm:bs: 1H.

Compound 82: NMR dg-DMSO (200 MHz): 2.4 ppm:s:3H;

3.6 ppm:s:3H; 3.8 ppm:s:3H; 6.95 ppm:d:1H; 7.05
ppm:d:1H; 7.15 ppm:d:1H; 7.6«7.8 pprm: unresolved
peak:2H; 8 ppm:s:1H; 8.3 ppm:s:1H; 11.8 ppm:s:1H.
Compound 85: NMR dg-DMSO (200 MHz): 2.3 ppm:s:3H;

2.6 ppm:d:3H; 3.8 ppm:s:3H; 5.2 ppm:s:2H; 7 ppm:d:1H;
7.3 ppm:d:1H; 7.4 ppm: unresolved peak:Z2H;

7.6 ppm:s:2H; 8.1 ppm:s:1H; 8.4 ppm:d:1H.

Compound 87: NMR dg~DMSO/TFA (200 MHz): 2.4 ppm:s:3H;
3.0 ppm:s:3H; 3.95 ppm:s:3H; 7 ppm:d:1H; 7.15-7.35 ppm:
unresolved peak: 2H; 7.65 ppm:s:1H; 8.05 ppm:s:1H;

8.1 ppm:s:1H; 8.45 ppm:s:l1H.

Compound 88: NMR d¢-DMSO/TFA (200 MHz): 4.05 ppm:s:3H;
4.25 ppm:s:3H; 7.6-7.9 ppm: unresolved peak: 4H;

8.15 ppm:d:1H; 8.25 ppm:s:1H; 8.5 ppm:s:1H;

8.7 ppm:s:1H.

Compound 94: NMR ds-DMSO (300 MHz): 2.73 ppm:s:3H;

4.27 ppm:s:6H; 5.02 ppm:s:2H; 7.09-8.26 ppm: unresolved

peak: 8H.
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Conpound 16: NVR d6- DMSO (300 WMHz) : 2. 3 ppm s: 6H
2.4 ppms:3H 3.67 ppms:3H, 6.9 ppms:IH 7 ppmd:IH,
7.3 ppm unresolved peak:3H, 7.7 ppms:|IH 8.26
ppms:IH 11.9 ppms:IH 5 Conppund 2 9: NWVR CDC13
(300 MHz) : 3. 93 ppm s: 3H 4.09 ppms:6H;, 6.89
ppmd:IH, 6.92 ppmdd:|lH, 7.3 ppmdd:IH 7.38

ppntQmthna-51:anRdaLibmsdyﬁﬁAppmm@:MHt)?.244 ppm:s:3H;
ppm s: 1 H Conpound 31: NWVR d6-DVSO (300 WHz): 4
ppn2se8Hopmi0: 4H154pppsSs3BH; 7428 pp:dd2HE, 77242pm:d: 1H;
ppmd:IH, 7.47 ppmdd:IH 7.68 ppmd:IlH 7.78

ppnvdit#, 7 ppB8 ppredolitd8p23kppAHs: TH7 SCopposnd H36:

NVR CDC13 (300 MHz) : 3. 83 ppm s: 3H, 7. 29- 7.49

ppnd. dnppsobved. peak: 6H, 7.76 ppn1 unresol ved 1S

peak: 1H; 8.03 ppms:IH 8.59 ppms:|H. Co ound 37:
RIVRCe8p DNVBO B8OONNRZ Je- DPQSMT%M%O MiE) 2. 26%-Ppmpy: 3H;
ppm unresol ved peak: 4H, 2. %pn1t (J=5. 8) 2H,

3.7%-8. BEmpﬁnﬁHunﬁegoPP@dspéﬁk 4F; PBIOS : Bhm

unresgl ved peak; 6 4, 24 8).: 2H,_ 6. 20
8. 08" BBnPPHnFe§HFVEE7péaQP 7H“n€%ﬁ8gﬁﬁ8 Bsa kNI\/%
ppn$%§£1 Zggdgg%)p%1§ BR" % gy psﬁﬁs §3 7 4 5
T 1o S8 i P A T8
16 BIVR 467 DVBG}( 307 Hz) 1k 2312 BRBT ppim: 3Ki3H;
4.05 ppm:s:3H; 6.85 ppm:s:1H; 7 ppm:s:1lH;
7.05 ppm:s:1H; 7.4 ppm:d:1H; 7.6 ppm:s:1H; 8 ppm:s:1H.
Compound 100: NMR dg-DMSO/TFA (200 MEz): 2.4 ppm:s:3H;
3.65 ppm:s:3H; 3.7 ppm:s:3H; 3.8 ppm:s:3H;
15 6.95 ppm:s:1H; 7.05 ppm:d:1H; 7.2 ppm:s:1H;
7.35 ppm:d:1H; 7.65 ppm:s:1H; 8.05 ppm:s:1H.
Compound 101: NMR d¢-DMSO/TFA (200 MHz): 2.2 ppm:s:3H;
2.3 ppm:s:3H; 2.4 ppm:s:3H; 3.75 ppm:s:3H; 7-7.2 ppm:
unresolved peak:4H; 7.4 ppm:d:1H; 7.7 ppm:s:1lH;
20 B8 ppm:s:1H.
Compound 103: NMR dg-DPMSO/TFA (200 MHz): 2.3 ppm:s:3H;
2.45 ppm:s:3H; 2.5 ppm:s:3H; 3.7 ppm:s:3H;
7.1 ppm:d:1H; 7.2 ppm:d:1H; 7.4 ppm:d:1H; 7.5 ppm:d:1H;
7.6 ppm:s:1H; 7.75 ppm:s:1H; 8.35 ppm:s:1H.
25 Compound 112: NMR dg-DMSO (300 MHz): 2.41 ppm:s:3H;
2.46 ppm:s:3H; 2.69-2.72 ppm: unresolved peak: 4H;

3.19-3.28 ppm: unresolved peak: 4H; 3.76 ppm:s:3H;



3.7 ppms:3H, 7.1 ppmd:IH, 7.3-7.5 ppm unresol ved
peak:3H, 7.7 ppmd:2H, 8.1 ppms:IH 11.9 ppms:|IH 88
Compound 47: NVR CDC13 (300 MHz): 1.45 ppms:9H 2.5
ppms:3H, 4.1 ppms:6H, 6.7 ppmd:1H, 7.2 ppmd: 1H,
7.3 ppmd:1H 7.5 ppmd:lH 7. ppmd:1H 8 ppms:1H.
Conpound 50: NWVR CDC13 (300 WMHz): 1.7 ppm unresol ved
5 peak: 2H 2.5 ppms:3H, 4.1 ppms:6H 7.1 ppmd: 1H;

7. 35 PP, f&éoi?{edw@@k e d{14; PRI E: &:6nppm
unr esol ve%mpeak 2H 7 pﬁ Fns 1H 871 %g{r{ﬁs | H.

ConpopindyS@i o NMR; df: @B/BﬁblﬁBOQnNéEblvad@eaRm SH3H;

3.69 ppms:6H, 3.83 ppms:6H 7.03 ppmd:1H 10 7.11

ppnT s6Hhprd: 831ppned1dHpp: £11ppm s: 1H, 8. 37

ppms:1H, 11.86 ppm s:1H. Conpound 58: NVR d6- DVSO

( 300ombtz)nd 21 #18: pRMR SASHIMSB. D0 sy 3H . @2 Odpem: s: 3H;

ppmd: 1H;, 7.3 ppmd: 1H, 7.73 ppms:1H, 7.8 ppmd: 2H;

8. 038. ppppu; 2khredslBe84pppht s4HH, 7127ppmnsdl MH ;
ngound 59: NMR d6- DVSO (300 I\/Hzi 2.40 ppm s: 3H,

3. 67- pprpwn 3@ 1H#; 08- ?9OBP1EEJﬁ1- 1dar ge?ﬁeﬁpﬁealelH

7.24-7.28 ppm _unresolved peak: 1H m d: 1H,
T oo kS bt o) 52 bRl seate 350

8 1 5%%351\/%% °8 P%Bnpg’%n%?‘?%lﬁoggzg%gﬁiﬁ‘ﬁ?sygﬁ 7.02
IH._7, 23; 3
et & 10, 2 DRkt DS ST peP BB a¥

MErauhgle b va e e

PPNE Sm §91§@WQMﬁdngDME§WR( 6y DMBO (3904 m: £: 983;

ppm s: H; 3.70 ppms:3 3.88 ppms: 3H 7.05-8.50 ppm
unr2ses Vesm: feak; §Fﬂ81épﬁ7spgﬂ¥36lml @Dﬁpogaﬁ 63nrd¥B1ved

d6- DVSO (300 I\/Hz) 2.41 ppms:

peak: 7H; 11.89 ppm:s:1H.

Compound 119: NMR dg-DMSO (200 MHz): 2.4 ppm:s:3H;
15 3.7 ppm:s:3H; 7-7.2 ppm:unresolved peak: 3H;
7.4 ppm:d:1H; 7.7 ppm:s:1H; 7.8 ppm:d:2H; 8.4 ppm:s:1H.
Compound 122: NMR dg-DMSO (300 MHz): 2.50 ppm:s:6&H;
3.79 ppm:s:3H; 4.03 ppm: unresolved peak: 2H; 6.92-
8.28 ppm: unresolved peak: 7H; 12.46 ppm:s:1H.
20 Compound 124: NMR d¢-DMSO (300 MHz): 2.43 ppm:s:3H;
3.98 ppm:s:3H; 4.08 ppm:s:3H; 7.06-7.16 ppm: unresclved
peak: BH.
Compound 125: NMR dg-DMSO (300 MHz): 2.31 ppm:s:6H;
3.69 ppm:s:3H; 6.9]1 ppm:s:iH; 7.28-7.44 ppm: unresolved

25 peak: 4H; 8.15 ppm:d:1H; 8.38 ppm:s:1H; 12.30 ppm:s:1lH.



5 3.66 ppms:3H;, 6.75-9.80 ppm unresol ved peak: 8H;
11. 87 ppm s: 1H Conpound 64: NWVR d6- DVSO (300 MHz):
2.42 ppms:IH, 3.67 ppms:3H 4.88 ppm unresol ved
peak: 2H;, 6.47- 8.16 ppm unresol ved peak: 8H [or 6.49
ppm d(J=7.5):1H 10 6.84 ppm €J=7.5):1H 6.92-7.15
ppm unresol ved peak: 3H 7.34 ppmd(J=8.1):1H, 7.65
ppm unresol ved peak; 1H, 8.18 ppm unresolved peak:

1H] COﬂ%oﬁ?adp@% Hﬁﬁeﬁlgj-%lggnog?%e P]}ﬂir% go%gggglﬁnﬁgssrﬁlw

7- 04.804599@@1 3Hm 9595v8d speglomn:8ldnrebbiYe PPBask:11dH;
Compound 73: NWVR d6-DVSO (300 MHz): 2.3 ppms:3H, 4

ppmis: 8H, pAmisppAls: 3H, 6.8 ppmd: 1H, 6.9 ppms:1H
7.2 ppmd:1H, 7.3 ppmd:IH, 7.5 ppmd:1H, 7.7
ppnCempbiind2028.: 1NgpMds+ M09 (90ppiiiz bs: 3HEL Compeuid:
77: NWVR d6-DWVSO (200 MHz): 2.4 ppms:3H 3.7 ppms: 3H,
3. 83ppMm ppBkls:6H9 PpABILLH: dA: Qﬁnld BR-7.282PPM3 ppm
unresol ved peak: 3H, 7.4 ppms:1H; 3 ppﬂlS 1H 25
ConEGﬂﬁéOS@edNNRaé}G BNBOYTEA p@@@dwmﬁy 82 14 momisiILH
gpms 3H, 3.8 ppms:3H, 4.3-4.5 ppmdd: 2H, 90 7.1
pp Pf; pp3s7 1§ - ppn1 unresol ved peak: 3H, 7.7 ppm s:

B c@%odgmg%é'*( ) lﬁggnﬁ@”g fi 258 pRRre: 3t

2H; 1
oAb THPRR: 24377 585 “%L?%ng § 3534 Pprig unyepolved
1§pnbéggre§g Veglpg@kpgg BNé ppms:1H 11.8 12 ppm bs:

npoun (200 MHz): 2.4 ppms: 3H;
3. GCBﬁ%bﬁnéH'l?:@ : S NRRTHS - §1h‘so(5§9éopﬂﬁk§i 1@»4:’2’ 0Bm: 403H;

ppm d 15 ppm d: 1H; ppm unresol ved
3.68 ppm:s:3H; 6.67 ppm:dd:1H; 7.02 ppm:dd:1H; 7.03-
7.24 ppm: unresclved peak: 3H; 7.34 ppm:d:1H;
7.68 ppm:s:1H; 8.25 ppm:s:1H; 9.26 ppm:bs:1H;
15 11.85 ppm:bs:1H.
Compound 131: NMR dg-DMSO (300 MHz): 2.43 ppm:s:3H;
7.05-8.61 ppm: unresolved peak: 7H; 12.00 ppm:s:1H.
Compound 134: NMR de-DMSO (300 MHz): 2.43 ppm:s:3H;
4.02 ppm:s:3H; 7.06 ppm:dd:1H; 7.29 ppm:bs:1H;
20 7.35 ppm:d:1H; 7.72 ppm:s:1H; 7.84-7.94 ppm: unresolved
peak: 5H; 8.45 ppm:s:1H.
Compound 138: NMR dg-DMSOC (300 MHz): 1.71 ppm:s:3H;
2.44 ppm:s:3H; 2.64 ppm:s:3H; 4.02 ppm:s:3H;
4.20 ppm:s:3H; 7.12 ppm:d:1H; 7.48-7.56 ppm: unresolved
25 peak: 2H; 7.76 ppm: unresolved peak: 1H; 7.87 ppm:d:1H;
8.03 ppm:d:1H; 8.35 ppm:unresolved peak: 1H;

8.46 ppm:s:1H.



peak: 2H;, 8 ppms:1H, 8.3 ppms:1H, 11.8 ppms:I|H
Conpound 85: NVR d6-DMSO (200 MHz): 2.3 ppms:3H, 2.6
ppmd: 3H, 3.8 ppms:3H, 5.2 ppms:2H, 7 ppmd:1H, 7.3
ppmd: 1H;, 7.4 ppm unresol ved peak:2H, 15 7.6

ppms:2H;, 8.1 ppms:1H, 8.4 ppgad: 1H Conpound 87: NMR
d6- DVSQ TFA (200 MHz): 2.4 ppms:3H, 3.6 ppms: 3H;
3.95 ppms:3H, 7 ppmd: 1H, 7.15-7.35 ppm unresol ved

eakom S Ss 1k,
pstiind Shogme o ts sppe b et

'VHZé 69 9SnPPMS; 36; 834pgR: PPMHS: 3HD 3 7pPm7d8: pAM
unr esol ved peak: 4H;, 8.15 ppmd:IH, 8.25 ppms:1H 8.5

ppnT s34 Hpm8d 71RPNT s6dH . Conpprindufde s DMR=d6pBYBO 6800
MHz): 2.73 ppms:3H, 25 4.27 ppms:6H 5.02 ppms: 2H;
7. 09: 87 Zopppat LEAr @sobvedm: pedk; 8Ho39fpLospddnd 97:
NVR d6- DMSQ TFA (200 MHz): 2.4 ppms:3H  2.95
PpmMii:2H pemppnis: 3H, 4.6 ppmt:2H, 7.2 ppmd: 1H
7.4-7.7 ppm unresol ved peak: 3H 7.75 ppms:2H, 8.
ppriemidund m)hpot&m 98 DMINR WCDMBGWFA&IQWPWHZ&) 13H;
2.4 ppms: 3H; E)ms:%H37grr
pn‘?s 81pp®.: 4953%pn55 dHppmig: 3Hpp SEnPEEf}oIS\-/@H péakl-
7.35 ppmd: 1H, 7. nms:1H, 8.05 ppms:1H.
COrr%o%dP@@ WVEE 88 @gﬁh (800 MHz): 2.3 ppms: 3H,

pp n$ %m%%?n . %%yp p&ﬁ“g 5‘1??%% Sﬁ 0503 fﬁl’l g)g_moé_: %gn? Egm OL%P OH;
i B D ROk 5 PgRpm o8 fomegragund 100
ppm S6§dppn°r % PRM §: §*TL832§ B@W Su{-’r’flesé@véd%eak
pms 1 5 ppm d: 1H: m d: 1H
7. 65, PP S sk 1@.05 ppm s: 1H
Compound 145: NMR dg-DMSO/TFA (200 MHz): 2.4 ppm:s:3H;
3.7 ppm:s:3H; 6.9-7.1 p?m: unresolved peak: 2H; 7.3-
15 7.45 ppm: unresolved peak: 3H; 7.5-7.7 ppm: unresolved
peak: 2H; 8.35 ppm:s:1H.
Compound 148: NMR dg-DMSO (300 MHz): 2.40 ppm:s:3H;
3.67 ppm:s:3H; 7.04 ppm:d:1H; 7.35 ppm: unresoclved
peak: 2H; 7.57 ppm:dd:1H; 7.63 ppm:s:1H; 7.77 ppm:d:1H;
20 8.12 ppm:s:1H; 11.96 ppm:s:1H.
Compound 150: NMR dg-DMSO (300 MHz}): 2.43 ppm:
unresolved peak: 2H; 2.51 ppm:s:3H; 4.10-4.30 ppm:
unresolved peak: 4H; 7.17-8.20 ppm: unresolved peak:
7H.
25 Compound 155: NMR deg~DMSO (300 MHz): 1.36 ppm:t(J=7.0):
3H; 4.02 ppm:s:3H; 4.34 ppm:qg{(J=7.0}:2H; 5.97 ppm:s:Z2H;

7.48 ppm: unresolved peak: 2H; 7.70 ppm:s:1H; 7.88 ppm:



Conpound 101: NMR d6- DVMBQ TFA (200 MHz): 2.2 ppm s: 3H;
2.3 ppms:3H 2.4 ppms:3H, 3.75 ppms:3H 7-7.2 ppm
unresol ved peak:4H, 7.4 ppmd:1H, 7.7 ppms:1H, 20 8
ppm s: 1H. Conpound 103: NWVR d6- DMSQ TFA (200 MHz): 2.3
ppms:3H, 2.45 ppms:3H 2.5gpms:3H, 3.7 ppms:3H,
7.1 ppmd:1H, 7.2 ppmd:1H 7.4 ppmd:1H, 7.5
ppmd:1H, 7.6 ppms:1H, 7.75 ppms:1H 8.35 ppms: 1H.

25 Lofmowid B2 N\ MZ)=g . &) Aln;
ppm s: 3H 2.746 ppm sq%H 2. 6§9 2.72 ppm unresol ved

peak:4 Apm:3 19 3. Q%pg{j@m@xmol ved peak: 4H 3.76
ppm s: 3H, 92 6.93 1H, 7.09 ppmd: 1H;, 7.15

pPprucdhipbiind 7548 PR diLoMS6. 3Z30ppmizynr esallv ebrpeaki=7) :
2H, 7.61 ppms:1H 8.19 ppms:1H Conpound 114: NMWR
d6-3DVEQ (RO vz - 318 60. Fpmmn 3 J="5) 72H; ppM1 ppm:
unresol ved peak: 4H, 7.67 ppmd: 1H;, 8.09 ppmd: 1H;

B. 20 Epm lszelH pdk 28 Hopn s4al-ppm(:ouhb@=a81d5)1113ﬁ NVR

d6- DMSO (300 MHz): 2.41 ppms:3H 3.67 ppms:3H, 6.12
PPt <6 D pnT: 02 Hyprit <8 6 o7 A Of gt B L HEH7. 8_93?)@@@ 1qH-HY
7. 36££md 1H, 10 7.63 ppms:1H 8.05 ppms:1H, 11.92
pprit €231 BPI Coridbunk? 145 : PRIVIE d6 DVSO (300 MHz): 2. 42
ppms:3H, 3.68 ppms;34, 3.7

PO bl Lt e RSOl 188 BERS: P ZCd it
DD%'S%WJ?S? ppfnoﬁ %%%ﬂébfpeg@ ]3’KI§—IH '%?p%%zac:ilH;
1 PR G K63 (DO e 103 so TG it B ger
PPMFE3ME) &0 PRY §QHE%P@@%p£FE £92- 8.28

pm unr esol Ved peak:™ /H 12" 46 ppm's: 1H 20 Compound
1245  NVR,d6- DMO (309 R 437 ppry 8213H 10 37980pm: s 1H;

ppms: 3H, 4.08 ppms: 3 7 06 7.16 ppm unr esol ved
12.03 ppm:s:1H.
Compound 160: NMR dg-DMSO {300 MHz): 2.40 ppm:s:3H;

15 3.17 ppm: unresolved peak: 4H; 3.66 ppm:s:3H; 3.75 ppm:
unresolved peak: 4H; 6.94 ppm: dd(J=2.45; J=8.60):1H
7.03 ppm: unresolved peak: 2H; 7.23 ppm: d(J=8.51):1H;
7.34 ppm:d(J=8.12):1H; 7.62 ppm:s:1H; 8.02 ppm:s:1H;
11.87 ppm:s:1H.

20 Compound 166 dg-DMSO: 3.73 ppm:s:3H; 3.97 ppm:s:3H;
7.56 ppm:d:1H; 7.63 ppm:d:1H; 7.95 ppm:d:1H; B.07 ppm:
unresclved peak: 2H; 8.73 ppm:s:1H; 8.92 ppm:s:1H;
12.57 ppm:s:1H.

The compounds according to the invention have

25 formed the subject of pharmacological trials which make

it possible to determine their anticancer activity.



peak: 8H. Conmpound 125: NWMR d6- DMSO (300 MHz): 2.31
ppms:6H, 3.69 ppms:3H, 6.91 ppms:1H, 7.28-7.44

ppm unresolved 25 peak: 4H, 8.15 ppmd: 1H; 8. 38
ppms:1H, 12.30 ppms: 1H 93 Conpound 126: NWVR d6- DVSO
(300 MHz): 2.43 ppms:3H, 3. &} ppms:3H 7.05-8.88
ppm unresol ved peak: 8H  11.97 ppms: 1H Conpound
128: NWR d6- DMSO (300 MHz): 3.61 ppms:3H, 5 3.78

ppm s: 3H; 6. &3 PRAEEd s L B8FIrdBLPPNT) AdvSsP VEdto the
peak: 4H, 7.66 ppmd:1H;, 8.17 ppms:IH 11.91

PPPBr&E skt GorRowithrl 28 r MR £t DVEO 3000 MHiz)a Rurdn
ppms:3H, 3.69 ppms:3H, 5.15 ppms:2H, 6.93-8.36

ppIBrasvtesained: & Ipaakie 13He MDBMPppIBk: Nthe available
Conmpound 130: NMR d6-DMSO (300 MHz): 2.42 ppm s: 3H;

3. G gapratse Fdie i dGh fhpaddiudH,uire 2o b tdten H rgf@gence
7.24 ppm unresol ved peak: 3H, 7.34 ppmd: 1H, 7.68
PpHTRZE;. 8.25 ppms: I H, 9.26 ppmbs: 1H, 15 11. 85

ppm bs: I H Conpound 131: NVR d6- DMSO (300 MHz):

ppm s: 3H, 7. 108 &rei gyl kerakors & Heek: lszrﬁv‘?ﬂzu%ed
ppms: | H Conpound 134: NMR d6- DMSQ (300 1*2%1 21 38
ppragsaing. 5 bt LHPCT V6 Pbm dfAH LGt PRrS, 12

pmbslH 20 7.3 m 7.72 mslH 784794

prﬁ_funr‘}és%'l% %é%ﬁl ‘§7—£ %f435n%?) 2§ H O hbound

138:5, NVR. d6-.DIVBO. (3 4

oo EARIS SRH i SOSHOCE 6F (H SRR 6 oS ah

2 £

ltg. %%% ﬁetsgo vleof'7 éeegiﬂp(ﬂ—? 7%%%%f 1I§—|Oﬁgéta e for
ggwrﬂaﬂirs&- %@mmm%ye@orp@@fktréﬁoﬁ 96 ppoics: 18,

defined as the concentration which inhibkits cell
proliferation by 50%.
The compounds according to the invention
15 exhibit an ICsy generally of less than 10 pM with regard
to the MDA-MB-231 line.

The compounds of formula (I) were also tested
on another human breast cancer cell line, a “multi-
drug-resistant” (MDR) line referred to as MDA-A;. This

20 line is described by E. Collomb, C. Dussert and P.M.
Martin in Cytometry, 1991, 12(1), 15-25.

The term “multi-resistant” which describes
this line means that the said line is generally not
very sensitive to the chemotherapeutic drugs commonly

25 used and in particular to antimitotics of natural

origin, such as paclitaxel, vincristine or vinblastine.



Compound 140: NMR d6-DMSO (300 MHz): 2.79 ppm s: 3H;
3.69 ppms:3H 6.83 ppmt:1H 7.03 ppmdd: 1H, 7. 34
ppmd: 1H;, 7.66-7.80 ppm unresol ved peak: 5H,  8.27
ppms:1H;, 8.49 ppmd:1H 9.63 ppms:1H 5 11.84
ppm s: | H Conpound 141: NMR dG-DMSO (300 MHz): 2.45
ppms:3H, 4.04 ppms:3H, 5.22 ppms:2H 5.87
ppms:2H;, 7.01- 9.31 ppm unresolved peak: 8H.

Conpound 142: 12@/% SENRQ (300, Metz o 2o 20 OPH St
10 2.43 ppm sT: H; %&%4 ppm%é:)cgcﬁ; 3.%9 ppm s:3H;e4. 6%n

PPyttt 66 7@, 28cpRPL1UYr egohwed paak: 18Hum @i2% regard
ppm s: 1H Conpound™ 145: NWR d6- DMSO TFA (200 MHz): 2.4

ppras: 1Hd MEh-APRNIEi3He8.5Fahtl 19pE. unresol ved peak:
2H, 7.3- 15 7.45 ppm unresolved peak: 3H, 7.5-7.7

ppm unresol vEte @egkourddt BcS8Sr@pmy stdH-h&€onpoendion were
148: NWR d6- DMSO (300 MHz): 2.40 ppms:3H  3.67

PpaleBHedtdd ppnvivd Hin 7351 ppnmodeat esof viedrapeakmour
2H, 7.57 ppmdd:1H, 7.63 ppms:1H 7.77 ppmd:1H, 20

8. Leppmat i+, addo 0dipprt s Uke ToRpednddasoringm in the
d6- DMSO (300 MHz): 2.43 ppm unresol ved peak; 2H

2. S YRora HE B M@qk@emr.ssongpmet Uit esof Yed peakanggr, 2003,
7.17-8.20 ppm_unresol ved peak: 7H. Zg Con‘goulqd 155:
VLA - BVBO ¥ BOT0° dz) FO A1 B6l ppfit t §9=7. 0 VeS8, NAW 03T 195

N )
port i ] T pekic 2215790 <o BEH . gt e
J=8. 6): b 7 - =1. 5, _,]= . LFE 7
1ormdte B8 pbin L L Gopouni 1867 Rk aBoRRboimous
3Q0; ey =/): ; 7 e@H 4.32
(S0 0 oy G2y S gt
PP IESn@dudty in scID (Severe Combined

Immunodeficiency) mice of the Balb/C strain (Iffa-
Credo, Lyons, France). When these tumours reach a

15 weight of 50-60 mg, the compounds are administered
orally or intravenously every day or every two days
throughout the duration of the experiment (20 to 40
days) at doses varying from 10 to 300 mg/kg per
administration. The weight of the tumours is estimated

20 according to the formula: W (weight of the tumour in
mg) = (axb®) /2, where a and b respectively represent the
length and the width in mm of the tumour implant. The
measurement of a and of b is carried out using a
calliper rule. The antitumour effectiveness is

25 evaluated by comparing the mean weight of the tumours
in the group of animals treated with the test compound

(T) with that of the animals of the control group to




7.67 ppms:1H 7.86 ppmd (J=8.5): 1H, 8.34 ppms:1H
8.53 ppms:1H 12.46 ppms:1H Conpound 159: NWR

d6- DMSO (300 MHz): 2.42 ppms:3H,  3.69 ppms:3H;, 7.05
ppmd (J=7.0):1H 7.21 ppmd 10 (J=7.29):1H 7.37
ppm d(J=8.15):2H, 7.51 ppmd (dg2.6):1H, 7.54
ppms:|IH, 7.64 ppms:1H, 8.14 ppms:1H, 8.34 ppm

d(J 7.22):2H, 10.71 ppms:1H, 12.03 ppms: 1H.

0 15
el 68y JOF L 0RD LRNOAMEe Lo e g

ppn&dm?ﬂf§§9£¥§dé@?akThﬂ§|m@agéréﬂghtzdéﬂﬁgeéged as % of
J=8. 60 ppm unresol ved pea 7.23 ppm

d(Jo8e 543 ¢ ibt T/ @, 34sppatdf{da8ol) whkh T. 62appess: 1H;

8.02 ppms:1H, 11.87 ppms:1H 20 Conpound 166

d6- DMBED x Bmd Be PPNt SO B8 m3. 9Thppovspdtinds7abBoppang: 1 the
7.63 ppmd:IH, 7.95 ppmd:1H;, 8.07 ppm unresol ved
peaknv@hti8n73eppnssratied8a82ippmisplntit2mepr activity
ppm s: 1H. The conpounds according to the inventiaon
haveraQSOfEfﬁedfth555ubpént1@99bhaﬁﬁﬁ§oN§§WC&Pgﬂﬂﬁép§ntly
whi ch nake it possible to determ ne their anticancer
activ¥tbya 98t¥heTé6npéuhassorhebr Rl §IPR) 5805?d|ng to
the present invention mere tested in vi tr Qn_a

breast cancer TRBFr BFRETIERE ﬁBAt ?§fSFP l&V&PF&SPé it
f t he Ane T Cul t f
B e O N P
d J. . S
880 B By et TS Lok ol o
H thym £hE DA of EE%l%E%%E%d gel ig %%u%oapparent

neasureg Q%P&Bllnc batlng a conmpound of forrmula (I)
for.26 PRI 8ompRENbBNERELRLY ngOREERhEAL NN ol Ga@)k an
is

anticancer activity.
Thus, according to another of its aspects, a

15 subject-matter of the invention is medicaments which
comprise a compound of formula (I) or an addition salt
of the latter with a pharmaceutically acceptable acid
or also a hydrate or a solvate of the compound of
formula (I).

20 These medicaments find their use in
therapeutics, in particular in the treatment of or
protection from diseases caused or exacerbated by the
proliferation of tumour cells.

These compounds, as inhibitor of the

25 proliferation of tumour cells, are of use in the

treatment of solid tumours, both primary and metastatic

solid tumours, carcinomas and cancers, in particular:




defined as the concentration which inhibits cel
proliferation by 50% The conpounds according to the
invention 15 exhibit an 1C50 generally of |ess than 10
pMwi th regard to the MDA-MB-231 line. The conpounds
of formula (1) were also tested, on another human
breast cancer cell line, a "multi- drug-resistant”
(NC¥§ line referred to as MDA-Al. This 20 line is

Col P
e Py RO () s 28 e Herma S
mier:'esrt%.sdeSt HUnchi oh &P@Q{dﬂ?ﬁ aitdli S HMe FBaNSN;
that the said I|ne is generally not very sensitive to

t he GhertdreraRe uld $o FAHasr€ i Y 20 tUseh adshd fiynx and

particular to antimtotics of natural origin, such as
paclf tieelhypbpdhatd Nedicent bt asid esGhddes; liver
conmpounds according to the invention exhibit an I C50
Penerraldyy, oftdnessh tdwrcdf) pMnvedh segarel bile tdects,
MDA- A1 nmul ti-resistant |ine. The conpounds accordi ng

t 0 dame s mventtiten geelrle bnddsn tesiear i of vilve paneredhe
nodel s of human tumour xenografts according to the
metdrods ife st i thed Umindey 1iaeatin@tudoshefFdneyL. et
al., Int. J. Cancer 2003, 104 (4),_512-521; Polin L.

et %Othqlﬁ'\%tan aﬁt&ﬂj’s carppRrs Rf (de heghake genltal

(gdobra(rée%sér eC%&rr?b '—:lercc lr}orrnrlraﬁnoofil f%rccl)%l.rlfg*;/ ér#%% o‘?ﬂf%
Balggn%esﬁ_lg% él'lé gqiéi’?lotféﬂéqgaocgr a{‘&ﬁiudmn% éll'l]@é.? of

tunours reac ounds

ar ecr?edrﬁfasseaeaeed sé?ﬁlaﬂah}’ xPésiﬁé@Ve?rE@U%é’tfcyPéé( deymdiirs
every two days throughout the duration of the
expar itmNtgdidd 4Q11s; cancers of the endocrine glands,
including cancer of the thyroid, pituitary gland and
15 adrenal glands; skin cancers, including haemangiomas,
melancmas and sarcomas, including Kaposi’s sarcoma;
tumours of the brain, nerves, eyes and meninges,
including astrocytomas, gliomas, glicblastonas,
retinoklastomas, neurinomas, neurcblastomas,
20 schwannomas and meningiomas; solid tumours resulting
from haematopcietic malignant tumours, including
leukaemias, chloromas, plasmacytomas, fungoid mycosis,
T-cell lymphoma or leukaemia, non-Hedgkin’s lymphoma,
malignant haemopathies and myelomas.
25 According to another of its aspects, the

present invention relates to pharmaceutical

compositions comprising, as active principle, a



-

days) at doses varying from 10 to 300 ng/ kg per

adm ni stration. The weight of the tunours is estinated
20 according to the fornmula: W (weight of the tunour
in mg) = (axb2)/2, where a and b respectively
represent the length and thewpdth in nmof the
tunmour inplant. The neasurenent of a and of b is
carried out using a calliper rule. The antitunour

ef f i SS. | val u d; ri e nmean
vwﬂ%ﬁﬁé%fmfhicéiﬁ%%?g @+n@% elg?%ﬁgﬁgﬁ'a??ﬁ%?s treated

2¢t§¢éEﬁé$@§E}@9ﬂp9 bs{floMbtBoh PRt sOf ahheraBLEBRYS dose

e control group to 98 which only the solvent of

t he, £ 0ppoLtgls Hasn deedmp e Nh 866+ 8¢n§CGleo FheSinvention, or
nmeasur enent, expressed as %of the ratio T/C, is

car i gih Ot caenc £l T pagbespt &ippe oxa e} ehyh$d080engr

The conpounds according to the 5 invention

senpnsid et esif athé Nnsal d ocampotndpuandcatvieygst(paei o

T/C of less than 100%, sone very significantly wth

a rgtaomIteanicdbby dbappoabbguakcipidl®% Thus,

according to the present invention, it is apparent

that the conpbumdsabd ewvehpiants)arahfhpsenioacperding to
proliferation of tunpur cells, including those of

cel tie extmr BRacogt hedti fpegj apdneke Pethedt Rfis apparent

t hat  t he conpounds according to e invention,have an . .
antmh%%taﬁwm?@sarﬁ%& gEBIBr%Fﬁgu?Ha nBEheP5f TP ¥hich

spects, a 15 subject-mattier.of the._inv ion is
e dt tantRe e whe ch g’?:Jéﬁ%?ig%ﬂal%%n':[.LJ%quCJE\QongL'(Jrnula (1)

or an additiop s | T f th
pharnaceuticaf?yég%c%%%gﬁggeggﬁégio?bgpg%lalﬁ§grgte o?

a ggwééﬁt OI?&&gt 92}?19989%951, fonBykaghk), 20pF0es8eous,
me I N t

panents_ elr use I n therapeutlcs, I N
parijerh@hsbmiibe 1feabBAbuSf ehpiBEOYL ecbian,f rafra-

di seases caused or exacerbated by the

tracheal, intranasal, transdermal or rectal

15 administration, the active principle of formula (I)
above, or its optional salt, solvate or hydrate, can be
administered in unit administration form, as a mixture
with conventional pharmaceutical excipients, to animals
and man for the prophylaxis or treatment of the above

20 disorders or diseases.

The appropriate unit administration forms
comprise forms by the oral route, such as tablets, soft
or hard gelatin capsules, powders, granules and oral
solutions or suspensions, sublingual, buccal, intra-

25 tracheal, intraocular or intranasal, by inhalation,

administration forms, topical, transdermal,

subcutaneous, intramuscular or intravenous



proliferation of tunour cells. These conpounds, as
inhibitor of the 25 proliferation of tunour cells,
are of use in the treatnent of solid tunmours, both
primary and netastatic solid tunours, carcinomas and
cancers, in particular: 99 bregast cancer; |ung cancer;
cancer of the small intestine, cancer of the colon
and of the rectum cancer of the respiratory tract,

of 188i 0 OPRRE YHX 8BPnsOf rEBEaNYRARNAL ¥E¥a188ACEERE and
t he oesophagus; liver 5 cancer, stomach cancer, cancer

of 1ihe1bhte. dystsmaycBacREdE] tHe gnkl cbhadder appaneation,
of the pancreas; cancers of the urinary tract,

i nchBding kbebeynds usotbetii i aadrhkaddeehtcancenscetans,
the female genital tract, including cancer of the

ut eieiss, cetntmenatd 46 dbwatoes, choriocarci noma and
trophobl astic cancer; cancers of the male genital

fract, includlng campeund$ cfhécprmostatl &) sbaivmaran be

vesicles and testicles, tumours of the germ nal
cel hsed canhceérslvfdehesendolr PR §PaRd800 MEcPad Kglogram

cancer of the_thgroid, pituitary gland and 15 adrena
gl apEisPodk| etahters, thachatrAy RaehBn§reahsd, preferably

| ’ . | h e ’
Coen e eSet SPRT0 ny PE< IO B BRe TanTAfes tHE dose
i ncl udi t t , ali li ohl
retTHOLY 28 BrRS. ¥ nka ¥ nbhal, OheGr OBl 30, Bk ger aav,
1 USROS B0 TELL TGOS, PE0t Sob LBy, SphERHLbnan cne

| eu L ASgp&h , + Bl BEMBCYLOBBS o rf UAGOLYBY BESI S,
T-c%??n%gn%%%ngg%?gFguEgeﬁéa, non-kbgékin's §nphowa

mel ¢ ghafhe hAENBRabAL 8RN ByekapRsivé? According to
another of its aspects, the present invention relates

to pharnaceuttTgale ROYPPSI EpeASFLONMBEE8ENGhe@s Athhee or
principle, a
lower dosages are appropriate; such dosages do not

15 depart from the scope of the invention. According to
usual practice, the dosage appropriate to each patient
is determined by the doctor according to the method of
administration and the weight and response of the said
patient.

20 The present invention, according to ancother
of its aspects, alsoc relates to a method for the
treatment of the pathologies indicated above which
comprises the administration, to a patient, of an
effective dose of a compound according to the

25 invention, or one of its pharmaceutically acceptable

salts oxr its hydrates or solvates.



100 conpound according to the invention. These
phar maceuti cal conpositions conprise an effective dose
of at |east one conpound according to the invention,
or a pharmaceutically acceptable salt, a hydrate or 5
sol vate of the said conpound, jard at | east one
phar maceutical ly acceptabl e excipient. The said
exci pients are chosen, according to the
pharnaceutlcaAcé@fa1@@dtbh@haeph@seﬁﬁ indehaiehl athen
desired, fromthe usual excipients which 10 are known
t o eoessod Skitbedounds hef arbrmhibat he) pbannaeeut i cal
conpositions of the present invention for oral,
subddmguastesedcit anembsnatiohranuscahar (orntpaeénous,
topical, local, intra- tracheal, intranasal
tramsubmm@¢enra¢etvalpnsnaﬂniﬁistraihonartheuééﬁive
rinciple of formula (I) above, or its optional salt,
gol@@tet@mowyd¢@m@0u@ #, beuchdafnarskELaling agpnts, such
admnistration form as a mxture wth conventiona
pha@%a%lelm%lalp%szfa%?%né%us%faﬂ? nmaf&CaRaZMRA for the

t t t ft 20 dij d

d sﬁsﬁi%%r'grﬁﬁﬁ%lp[ﬁgb?ﬁ?%?%ow?aaﬁm {FoiPEPEER I e
by th I

sof ri%ﬁ %oﬁgsﬁh¥% %bgggs Fgé Slo§5 gﬁgaggguses and

Ofaifoggéﬁiagns ?Er§%§8§8§é°”§ucﬁugk'BQHQLst?H%Cﬂ

ntra rachea raocufl ar or I ntranasal

16 NhabalsOlne, ag@h@b@lﬁ@tb9n5£95ﬁ§®zB@@hcabntlneOPlastlc
transdermal ,” subcut aneous, i1 ntranuscul ar or

Intayyﬁnayﬁs;oéu@ﬂnaglﬁiﬁégigﬂlﬁ@raﬁ,vnﬁgnabtine; taxanes,
adm nistration forns and inplants. Use nay be nade,

forsidie 4oppbsal ivppeicati baxotetet heaneonpopbdstic
according to the invention in creans, gels, ointnents
or awtilbhstics, such as actinomycin; intercalating agents,
antineoplastic antimetabolites, folate antagonists or
15 methotrexate; purine synthesis inhibitors; purine
analogues, such as mercaptopurine or 6-thioguanine;
pyrimidine synthesis inhibitors, aromatase inhibitors,
capecitabine or pyrimidine analogues, such as
flucrouracil, gemcitabine, cytarabine and cytosine
20 arabinoside; bregquinar; topoisomerase inhibitors, such
as camptothecin or etoposide; anticancer hormonal
agonists and antagonists, including tamoxifen; kinase
inhibitors, imatinib; growth factor inhibitors;
antiinflammatories, such as pentosan polysulphate,
25 corticosteroids, prednisone or dexamethasone;

antitopoisomerases, such as etoposide, anthracyclines,

including doxorubicin, bleomycin, mitomycin and




5 The conpounds of formula (lI) above can be used at
daily doses of 0.002 to 2 000 ng per kilogram of body
wei ght of the mamrmal to be treated, preferably at
daily doses of 0.1 to 300 ng/kg. In man, the dose can
preferably vary from0.02 to 4000 ng per day, 10
nore particularly from1 to 3 000 ngy, depending on the
age of the subject to be treated or the type of

treﬁ&ﬁﬁ?émy@&ﬁphXEEEEbﬁc@E &EE%&'E% TR&LE  MRY SRS num
specific cases where higher or wel dosages are

appeeRplakes, su@zapﬂgﬁaaescaebagtla%&ind%&ab&afm@matth@l
scope of the invention. According to wusual practice,
theiflosagerappraophibat eripheagh patibehbsphs rdetiekmored
by the doctor according to the nethod of

admubt sétaming; andttihegiepght candenesponse latiotielesai d
patient. 20 The present invention, according to
énothmunobherapyaegecVantaLsorrebaneseso a method for
the treatnment of the pathol ogies indicated above
which conprises the admnistration, to a patient, of
an effective dose of a conmpound according to the 25
i nvention, or one of its pharmaceutically acceptable
salts or its hydrates or solvates. 102 According to
the present invention, the conpound or conpounds of
formula (1) can be admnistered in conbination with
one (or nore) anticancer active principle(s), in
particular 5 antitunmour conmpounds, such as al kyl ating
agents, such as al kyl sul phonates (busul fan),

dacar bazi ne, procarbazine, nitrogen rmnustards

(chl oret hi ne, nel phal an, chl oranbucil),

cycl ophospham de or ifosfam de; nitrosoureas, such as
carnmustine, 10 | onustine, senustine or streptozocin;
anti neopl astic



al kal oi ds, such as vincristine or vinblastine;

t axanes, such as paclitaxel or taxotere,;

antineoplastic antibiotics, such as actinonycin;
intercal ati ng agents, antineoplastic antinetabolites,
fo'@geze&a?sgfgi%s or 15 nethglyexate; purddi®/rr2003/003110
synthesis i nhibitors; purine "anal ogues, such as

nmer capt opuri ne or 6- thloguanlne pyrim di ne synthesis
inhibitors, aromatase inhibitors, capecitabine or
pyrim di ne anal ogues, such as fl uorouraci

genti t abi ne, cytarabi ne and @%Agﬁgne 20 arab|n03|de

brequi nar; topoi sonerase in s, such as

canptot hecin or eteppshdgd. éBEkeéﬁgﬁﬁlherﬁgn%he formula:
agoni sts and antagoni sts, including tanoxifen; Kkinase
inhibitors, imatinib;,_~growth fact Rgnbltors
antllnflannatorles gnt oSy pol ysul phate, 25
corticosteroids, MaTE ~ deXJnethasone
antit opoi soner ases, 3 aS. €1 0 ' ant hracycl i nes,

i ncl udi ng doxor ubi onyci n dhd 103

m t hranyci n; anticarcer netlal cgnpl exes, platinum

conpl exes, cisplatin, carbéhlati or oxaliplatin;

i nterferon-al pha, triphenyl thiophosphoram de or
alt{etani B anti angi ogeni c agents; thalidomde; 5

i mrunot her apy adj uvants; or vacci nes. WD 2004/ 041817

104- P/ (204853410603 14 Oh kdAb dn lat &onpound, ann eespondirogp or
to the formula: min which: - Rl represents a hydrogen

at om (@H{)GDHCA)(@Hs V- @ oapr anyd eod O~ DHyL, (CHz) nNR’ ¢R’ 4,
(CH2) n- Ot et rahydr opyran-2-yl , (C}Q)nNR'GR'Z

( CHRGHRONCN(, CHZ)Ha TG L1 64) bt kk opr ( CH2))InCONRERY Q}’rcwp

- R2 represents a hydrogen atomor a (Cl-C4)alk

gr oupX2 reRﬁe$§P¥ﬁuPFtyékgﬁﬁmeﬁt@%r%¥aa(CHQ%B ﬁ&aﬂ group;

-~ or R; and R; together form a (CHz)z group;

- R; represents a phenyl monosubstituted by a hydroxyl,
hydroxymethyl, carboxyl, (C:;-Cs)alkanoyl, azido, (C:-C4)-
alkoxycarbonyl, hydroxyiminomethyl, (C;-Cslalkyl-
sulphonyl, trifluoromethyl, thiol, (C;-C4)alkylthio or
cyano group or by a (CHz)nNR’+sRig, CONRgRg or O(CHjz)nRg
group; a phenyl substituted by 2 to 5 identical or
different substituents chosen from a halogen atom, a
{C1-Cy)alkyl, triflucromethyl, hydroxyl, hydroxymethyl,
(C1-Cg)alkoxy, carboxyl, (Ci=-Cy)alkanoyl, azido, (Ci1-C4)-
alkoxycarbonyl, hydroxyiminomethyl, thiol, (C:-Cs)alkyl-
thio or (Ci-Cy)alkylsulphonyl group, or a phenyl or
cyano, or by a (CHz)NR’;Rjy, CONRgRg or O(CH:}nRs group:;

or Ry represents a benzodioxolyl group which is



- R3 represents a phenyl nonosubstituted by a

hydr oxyl, hydroxynet hyl, carboxyl, (Cl-C4)al kanoyl,

azi do, (Cl-C4)- al koxycarbonyl, hydroxyi m nomet hyl,
(Cl- ) al kyl - sul phonyl, trifluoronethyl, thiol,
(Cl-A)alkylthio or cyano grogp or by a

(CH2) MR 7R1o, CONR6R8 or Q(CH2)nRg group; a phenyl
substituted by 2 to 5 identical or different

subgsid iHents, 1 esen furup a A egsD &HOMhényl by a halogen
(C1-C4)al kyl, trifluoronethyl, hydroxyl,

hydrqy-met hyl ,  (Cl- C4) al koxy, carboxyl,

(Cl- ) al kanoyl, azido, (Cl-C4)- al koxycarbonyl,

hydr gy bAdNeges byl idéht bbal (€2- @4 akkyhe ahioeech

(C1- A4) al kyl sul phonyl group, or a phenyl or cyano, or

by ia deEHR)deNR IARI 1 p XEENRERE dry dX@H2) ndg mg begen afoIR3Cr a
represents a benzodi oxolyl group which is 105
unsyeitdstylt ed Gr-Cebbskiyiut edibhuohemphbryl bpeayl, cyano,
hal ogen atom - R4 and RS are identical or different

and @a€h) al hdependentdyy alderesamboayly drogén—6e) alkyl-
hal ogen atom or a hydrox

! %Cl- c4€%a| kyl , _

trisy AU HENAL &y ) NRET &F) di%igkgiReRr groups
Cl-04) al k b I Cl-04) al - I I
(CL ) akoneatbon(l o L0 alkyl) sHphopul. g1 ovp

ts _hyd Cl-C4) a/ . _
ept doRED AP oY WCCEOR ARy r B Ekp! - §iPisg
and R7, déogﬂgh%f mﬂcggeknsr%p&ﬁg%ﬁ am%ﬁema%m tBe¥%hich

gd." fornf a di cal ¢

are bpn . terocyc ic ra . osen from
P! pcﬁ{éh@yelre MRS | M PY TR O ShOYE1 1 BT PEEBEANYENhC 9EN
4- met hyl pi perazin-1-yl; - R 6 represents hydrogen or a

(Cleffh) al HOD, morphdli@pl eSeptsohydingen piparazinyl
(C1-C4) aﬁ%e grcg&lkjl.r;'; - oEfﬁR” 6@gnd R 7, together with

t heyni 4-regeny B DFe tHz il €l  hey are bonded, forma
heterocyclic radical chosen from norpholinyl or

pyr+ @' direyireserRS rapiresent ohydr@ers) alkZl- ¢ayapkyl
grqyﬂvgrrzpresents hydrogen or a (Ci~-Cy)alkyl group;
- or R'¢ and R’,, together with the nitrogen atom to
which they are bonded, form a heterocyclic radical
chosen from morpholinyl or pyrrolidinyl;
- Rg represents hydrogen, a (C:-Cstalkyl group or a
- {CHz) nNRgR7 group;
- or Rg and Ry, together with the nitrogen atom to which
they are bonded, form a heterocyclic radical chosen
from: piperidyl, morpholinyl, pyrrolidinyl, piperazinyl
or 4-methylpiperazin-1-yl;
- Ry represents a phenyl radical or an amino, morpholin-

4-yl, cyano or (C;-Cy)alkoxycarbonyl group;



- (CH2) NR6R7 group; - or R6 and R8, together with the
nitrogen atomto which they are bonded, forma

het erocyclic radi cal chosen from piperidyl,

nmor phol i nyl, pyrrolidinyl, piperazinyl or

4- et hyl pi perazin-1-yl; - RO nepresents a phenyl

radi cal or an am no, norpholin- 4-yl, cyano or

(Cl- 4) al koxycar bonyl group; 106 - R10 represents R 6

he YR Qropy&i | pgEoHpIObra dinyl
(C}Q)ﬁ ?%Egegéﬁg%p% ? oP 5 ghghpi g? togethgrpgf%ﬁl iny

t hegpb 5 0gens ak @M L AR” \gﬁrprbgcmay are bonded, forma
heterocycllc rad|cal chosen fronrplpera2|nyl or

4- nethy| pi perrazifly 2- Ybgetheh wephesnrst 8itrogdear a8pm- tm
represents 0 or 1; - Ak represents an alkyl; in the
basenfen miesyi aréhecfiged) ofcam addeteoncgalic wethcan
acid, and in the formof a hydrate or of a solvate.

2. Coopennfirof popevhaify) accéruehpyivipekraeantZ-vyl:
characterized in that: - Rl represents a hydrogen atom
or a metéytesenyanbnehgk, 37

(Cl- C4) al koxycar bonyl et hyl , am nonet hyl, am noet hyl ,
anmi nopr BpyTedEnpyr P oPF di hoet hyl group, - and/or R2
represents a nethg grou& - and/or R1 and R2 together
f orin At ¥ CFEF3e{RBLD; b R3 represents a phenyl

nonpsupstituted_b %alk r.honyl
ot T BRF phone: LT rPE! Koy SREL ROET Ao RI FREGEICRODEL:
CVaQSQEtQSX¥cl8”‘588t98¥¥he %?bYEf Qyﬁ§8§¥%5t%¥'of a
cyano, “an no am nonet hy or
hydgﬁfygggnonethyl group or a (CH2)n\R 7R 0 group in
represents a hydrogen atomor a nethyl, Rio
represents a hydroggppaham 8k ZoRRaNY! .(IPYEc@¥rdohg to
Claim 1, characterized in that:
- R; represents a hydrogen atom or a methyl,
cyanomethyl, (C;-C4)alkoxycarbonylmethyl, aminomethyl,
aminoethyl, aminopropyl or pyrrolidinocethyl group;
- and/or R; represents a methyl group;
- and/or R; and R, together form a (CH:)3 group;
- and/or R; represents a phenyl monosubstituted by a
hydroxyl, (Cy~Cs)alkoxycarbonyl, methylsulphonyl,
trifluoromethyl, methylthio, cyanomethoxy, aminoethoxy,
acetyl, hydroxymethyl, cyano, amino, azido, aminomethyl
or hydroxyiminomethyl group or a (CHz)uNR’7Ric group in
which R’; represents a hydrogen atom or a methyl, Rig
represents a hydrogen atom or a phenyl, pyridyl or

pyrimidinyl group or R’; and Rjp, together with the

nitrogen atom to which they are bonded, form a



pyrimdinyl group or R7 and Rlo, together wth the
nitrogen atomto which they are bonded, forma S 107
pi perazi n-1-yl or 4-nethyl pi perazin-1-yl group, and m
represents zero or one; or R3 represents a phenyl
substituted by 2 to 3 identicalgpr different
substituents chosen froma hal ogen atom a nethyl,

nmet hoxy, nethylthio, trifluoromethyl, hydroxyl,

(C gﬁggt)eﬁgk%xgag@oex' 4-fﬁ%&h_y,llgqlﬁ@@%m1cx;qn%{f%he>qx>émd m

am oxy, aceétyl, hydroxynethyl, cyano, am no,

azi depragbnesethyl ek BM@?O&Yi@Bnﬁgﬁkgyéngéoépﬁﬁén§l
(CH2).NR 7R, 0 group in which R 7 represents a hydrogen

at oguBktacekAyby Rl Oor gpresemntisaa bydcogee ratham or a
phenyl, pyridyl or pyrimdinyl group or R7 and Rl O

t ogetiber iwithtshehnstnogenmatiomatl @egehi altothey aeehyl,
bonded, form a piperazin-1-yl or

4- neehiibpiyperazhpithyb, gradpuocandemhydpr éyemosyder o
or one; or R3 represents a benzodi oxolyl group which

i s uAstbstaltaetett agr onstibs tia ilteles wPhdiey Iph erigandiye tdhoxy,
hal ogen atom - and/or R4 represents _a hal ogen atom or
a nmebhppPethasyhoryesy 1¢ ChYGLPAYREYar b SRR Ogr G o~
and/or R5 represents_a hydrogen atqm or t hyl

gr oBpidPn ERENBEEEN¥Sr Ao Yﬁ%@ﬁﬁémP&Pﬁﬁ6%Y n SRR i%Gn 2

A AL R T R R R

5 (3R hetnbyphay e FRIATRGH 2 LARg D 2ton oF 2

A MyAeRyh it BYELAQh 202 Bl raRRkE 1o 4RAEY 10:C RAGT Bha i,
together with the nitrogen atom to which they are
bonded, form a piperazin-1l-yl or 4-methylpiperazin-1l-yl
group, and m represents zero or one; or Rz represents a
benzodioxolyl group which is unsubstituted or
substituted on the phenyl by a halogen atom;
- and/or Ry represents a halogen atom or a methyl,
methoxy or (Ci1-Cs)alkoxycarbonyl group;
- and/or Rs represents a hydrogen atom or a methyl
group;
in the base form or in the form of an addition salt
with an acid, and in the form of a hydrate or of a
sclvate.

3. Compound of formula (I) according to

Claim 1, chosen from:
e 3-{2,4-dimethoxyphenyl) -1, 9-dimethyl-2-oxo-2, 9-

dihydro-1H-pyrido[2, 3-b]lindole-6-carboxylic acid;



3- (2, 4-di net hoxyphenyl ) -1, 6-di net hyl - 1, 9- di hydr o- 2H
pyrido[ 2, 3-b] i ndol - 2- one;
3- ( 3- hydr oxynet hyl phenyl ) -1, 6-di net hyl -1, 9- di hydr o-
2H pyrido[ 2, 3- b] i ndol - 2- one;
3-(2, 4-di chl orophenyl) - 1, 6- di ggghyl -1, 9-di hydr o- 2H
pyrido[2,3-b]indol-2-one;

3- (1, 6-di nmet hyl - 2- oxo- 2, 9-di hydro-| H pyri do[ 2, 3-b] -

i ndolz 3y [ da8y 16d thyl-1,9-dihydro-2H-
3- (4- amzriod)p%n H ékgelnr% 9- di hy%lro oo

pyr do B2 bii@ﬂﬂhd@lﬂ@e@ne,
( ~chi oro-1, 3-benzodi oxol - 5- yl)-1, 6-di net hyl -1, 9-

di hy dy-o- R pyrrd dafed 13y Rjiardal - 2k ofeiimethyl-1, 9-dihydro-
1,6-dfﬁ%thyl-lfg?giﬁga?%-S-(phenylaninophenyl)-ZF#
pyrigab s 2dd] 2 Nl 1 Pndmes2-one;

6- br ono- 3- (3, 5-di et hyl phenyl ) - 1- et hyl -1, 9- di hydr o-
2H-\AH [dn[42B-di] iorhphehones 1, 6-dimethyl-1, 9~dihydro-2H-
1,6-dinmethyl -3-(3-(trifluoronethyl)phenyl)-1,9-
mIﬂmhidafﬁp@fbhb@@OB-%1®hﬂol 2-one;

1, 6- dlneth (3- (pyrldln 2- Ian1no)pheny|) 1,09-
dlhydWD T@N@Qﬁﬂ%ﬂfﬁiﬂ dignedro- 1H-pyrido[2,3-bl-
6- di net hyl - yri m di n-2-yl am no) phenyl ) -1, 9-

d|hy%?%i21Fb%??%%f%n3tﬁ}%ﬁdol 2-one;

Sysﬁsd%fet_g“%]he% j%l 6r£, éTEé thethyP—fl gyglhygro—2h’—-

2-(2,4: r.oph )59-net hyl -5, 6-di hydr o- 3H, 4H
3a'%% Hg%ggf$ S %n23 g%e 109 net hyl

2 9- g?ﬂydr H?%% 3%5%6 i@%&%ﬁ orgﬁ%icarbg§§%%?%hyl|% o
resbge-dormer: o s loymab e gae o 20 ¢
sol yat & - md¥UOEESS, §- ik erd+ Bpasidh laindphenyl) -2 H-
pyrido[2,3-b]lindol-2-one;
® 6-bromo-3-(3,5-dimethylphenyl)-1l-methyl-1, 9-dihydro-
2H-pyrido([2,3-blindol-2-one;
e 1,6-dimethyl-3-(3-(triflucromethyl)phenyl)-1,9-
dihydro-2H-pyrido[2, 3-b]lindol-Z-one;
e 1,6-dimethyl-3-(3-(pyridin-2-ylamino)phenyl) -1, 9-
dihydro~2H-pyrido (2, 3-b]indol-2-one;
e 1,6-dimethyl=-3-(3- (pyrimidin-2-ylamino)phenyl)-1,9-
dihydro-2H-pyrido{2, 3-b]lindol-2-one;
e 3-(3-acetylphenyl)-1,6-dimethyl-1,9-dihydro-2H-
pyrido[2,3~blindol-2-one;
s 2-(2,4-dichlorophenyl)~9-methyl~5, 6~dihydro-3H, 4H-

3a,6a-diazafluoranthen-3-one;



compound of formula (I) according to one of Clains 1
to 3, characterized in that: a 2-am noi ndol e of
formula: in which Rl, R2, R4 and R5 are as defined for
a conmpound of formula (1), is reacted with an ester
of formula: HC OH 11 ReC'C~Hf@w | OGAK in which
R3 is as defined for a conpound of formula (1) and Alk
represents a Cl-C4 al kyl. 5. Process for the
preparation of &@yar@@rﬁ@@t‘ﬂnﬁ) Dﬁ-ﬁ@!ﬂ“&ﬁglﬁl%x@?ﬁ@ﬁ?kmz L8xo-
one of Cains to 3, characterized in that: an

am nobndoheaeb-1 grpykad01203in1 WhkeheRE-cR2boR4d 1aRE ;RS
are as defined for a conpound of forrmula (1), is

r eact eghai basanfesmebroinf engufarmNofCH3 @dditHoBHsalt
~C~- ~ORB C(1V) OAk in which R3 is as defined for
a cehpouad atifiprambaifil theafidrdl kfr ephesente arCoiCa
al kyl . 6. Medi canent, characterized in that it
conpoisesea conpound of fornula (1) according to any
one of Clains 1 to 3 or an addition salt of this
conpound wi t hda phBreaeeat feal theapsepaabldoacicd ér

al so a hydrate or a solvate of the compound of fornula
compound of formula (I) according to one of Claims 1 to

3, characterized in that:

a Z2-aminoindole of formula:

R; || )
R

s ||

in which R;, Rz, Rs and Rs are as defined for a compound

of formula (I), is reacted with an ester of formula:

R;C\ (ljéo (]ID
0O—Alk
in which Ry is as defined for a compound of formula (I}
and Alk represents a Ci;~-Cy a2alkyl.
5. Process for the preparation of a
compound of formula (I} according to one of Claims 1

to 3, characterized in that:

an aminoindole of formula:



(1). 7. Pharmaceutical conposition, characterized in
that it conprises a conpound of fornula (lI) according
to any one of Claims 1 to 3, or a pharnaceutically
acceptable salt, a hydrate or a solvate of this
conpound, and at |east one phagmaceutically
acceptabl e excipient. 8. Use of a conpound of fornula
(1) according to any one of Cains 1 to 3 for the 111
preparation of a nedicgfent intended for the treatnent
and prevention of i d or exac ?ated by
the proliferationef|.t Eﬁ

in which Ry, Rz, Ry and Rs are as defined for a compound

of formula (I), is reacted with an ester of formula:

R
O—Alk
in which R; is as defined for a compound of formula ({I)
and Alk represents a C;-C; alkyl.

6. Medicament, characterized in that it
comprises a compound of formula (I) according to any
one of Claims 1 to 3 or an addition salt of this
compound with a pharmaceutically acceptable acid ox
also a hydrate or a solvate of the compound of formula
(I).

7. Pharmaceutical composition,
characterized in that it comprises a compound of
formula (I) according to any one of Claims 1 to 3, or a
pharmaceutically acceptable salt, a hydrate or a
solvate of this compound, and at least one
pharmaceutically acceptable excipient.

8. Use of a compound of formula (I)

according to any one of Claims 1 to 3 for the



111

preparation cof a medicament intended for the treatment
and prevention of diseases caused or exacerbated by the

proliferation of tumour cells.



