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W2005/ 108398 PCT/ FR2005/ 000971 - 1 6- SUBSTI TUTED

PYRI DO NDOLONE DERI VATI VES, PRODUCTI ON AND

THERAPEUTI C USE THEREOF The present invention relates

to 5 6-substituted pyridoindol one derivatives, to

their preparation and to their application in

the t French Patent 97 08409 d i
c‘@?‘\%@ﬂ?@sd%?%forwla 3 x/ (1\ (A BEETEEEG05 (go0972

10 in which - x represents_a,hydrogen or chlorine atom

or a nethyl or nethoxy group, - rl represents a
hy r ogeitat-qMe PrARdMiD®iogE Mg T Pps 1PROBECTION
represents a nethyl or ethyl group; or el'se - rl and

r2 together forgns CRHRAPBUGTOUPSEAMLEREDE represents
ei ther a phenyl group optionally substituted by a

hal ogen atom or by a nethyl or nethoxy group, or a
thi enyl group. 20 In the description of that patent it
IS nenti onete tfuedsdéie Covgouios oélavesuta (A),

having an affinity for the onega nodul atory sites
asnchsit edhved oy GABAMdebep: olerivabives used threihe

treatment of conditions related to the disorders of
Gatrreagpteion and to their application in therapeutics.

French Patent 97 08409 describes compounds of

formula
X
X | (A)
e
1'1 1'2
in which

- X represents a hydrogen or chlorine atom or a methyl
or methoxy group;

- r; 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; and

- r, represents either a phenyl group opticnally
substituted by a halogen atom or by a methyl or
methoxy group, or a thienyl group.

In the descripticn of that patent it is
mentioned that the compounds of formula (A), having an
affinity for the omega modulatory sites associated with
GABA, receptors, can be used in the treatment of

conditions related to the disorders of Gabaergic
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-transm ssi on associ ated with GABAA receptor

subtypes, such as anxiety, sleep disorders, epilepsy,

etc.

and
for

I nternational patent applications WO 2002/ 087574
WD 2002/ 087575 descri be the use of 5 conpounds of
mula (A) as anti-cancer agents and their

conbi nation with other anti-cancer agents.

I nt
des
Ra
val

ernati onal patent application WO 2004/041817

cri bes conmpounds of forAmuRa-Rc Rd (B.) | I ORe
Rb 10 in which Ra, Rb, Rc, Rd and Re have different
ues. These conpounds exhi bit an anti-cancer

actaviniyssidhes peeshated il | GhBu 0w ahes- GO MdNEESs,

con

formng to the formrula RA RB m 5 NOR-R2 15 in

viieh as Fanx@tnefsesﬁesem dhi/ipBdRns at@ml%up%m €4S al kyl
gr oup; group -(CH2)mOH, a group -(CH2)nCN;, or a
group - C}EG%$FEﬁ@KPnalFE??%E#e%%%&%C%FH9%$d@%n at om

or

¥ /(c%}g' al %6»1(9 (?%087575 i SPISSeHLS g ohepy!

compounds of formula (A) as anti-cancer agents and

their combination with other anti-cancer agents.

Internaticnal patent application WO

2004/041817 describes compounds of formula

in

®)

which Ri, Rp, Re, Rg and Re. have different values.

These compounds exhibit an anti-cancer activity.

The present invention provides compounds

conforming to the formula

in

which
R, represents a hydrogen atom; a (Ci-C4)alkyl group;
group - (CH;)xOH; a group - (CH;),CN; or a group

- (CHz) mNRgng H

a

R, represents a hydrogen atom or a (C;-Ci)alkyl group;

R; represents a phenyl substituted by Rs, Ry, Re;

Ry represents
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- R4 represents 3 - R11 a group -C=NNOR12 ; or a
heterocyclic radical selected fromONOT R14 N RI15
~\ " ~\ -\ N NNNO R13 R5 represents a hydrogen
atomor a (Cl-C4)al kyl group; 5 - R6, R7 and R8
represent, each independently of one another, a

hydr ogen atonmt a hal ogen atom a (Cl-C4)al kyl group;
a (Cl-C4)al koxy group; a hydroxyl; a cyano; a group

- (CH2) nNROR10; or a group ~-® {CH2) mM\R9Rlo; 10 - R9
and R10 represent, each independently of one another,

a hydrogen gmor a (Cl-C4)al kyl group; - or else R9
and R10, toag @q$ with the nitrogen atomto which
t-hey gFe Bonde @%hst??ute a heterocyclic radica

sel ect ed fron1€ yrrolidin-1-y |per|d|n 15 1-yl,

nor phbetaracyrlae Eﬁéé?é%lﬁeﬂe9 eén§66§t|tuted or
substituted in position 4 by &1 Iky 15 R11
represents a ogen ato IkyI gr oup;
- R12 repre a hgdr n ton1 a - )aIkyI

group; 20 or roup -

represents a HCdr n ato Cl CA)aN group a

phenyl ; a group -NRI¥R18; or a gr oup;

- R: represents a hydrogen atom or a (Ci-C4)alkyl group;

- Re¢, R; and Ry represent, each independently of one
another, a hydrogen atom; a halogen atom; a
(C;-Cs)alkyl group; a (Ci1-Cq)alkoxy group; a hydroxyl;
a cyano; a group - (CHz) NRsRip; Or a group

- (CHz) oNRgR10;

- R, and Ry represent, each independently of one
another, a hydrogen atom or a (Ci;-C¢)alkyl group;

- or else Ry and Ryy, together with the nitrogen atom to
which they are bonded, constitute a heterocyclic
radical selected from pyrrolidin-1-yl, piperidin-
1-yl, morpholin-4-yl or piperazin-1-yl unsubstituted
or substituted in position 4 by a {(C:-Cj)alkyl;

- Ri; represents a hydrogen atom or a (Ci-Ci)alkyl
group;

- Rig répresents a hydrogen atom; a (C;-C4q)alkyl group;
or a group - (CH;)n-CO-Ris;

- R.; represents a hydrogen atom; a (C;-C4)alkyl group;

-CHz"O@
a phenyl; a group -NRi;R:s; Or a group;

- Ris represents a hydrogen atom; a (C;-C4)alkyl group;
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- R14 represents a hydrogen atom a (Cl-C4)al kyl

group; 4 - or a group -NR17R18; R15 represents a
hydrogen atom a (Cl-C4)al kyl group; a group
-NR19R20; or a -COO (C1-C4) al kyl group; R16
represents a hydroxyl; a (Cl-C4)al koxy; or a group 5
-NROR10; - R17 and R18 represent, each independently,
a hydrogen atomor a (Cl-C4)al kyl group; R18 may al so
represent a group - COR21; “of a group -S02R22; R19 and
R20 represent, each independently, a hydrogen 10 atom
or a (Cl-4)al kyl group; R20 may al so represent a
(C3°€B?c$€Pé§lk§R'%h@Up, a (C3-06)cycl oal kyl net hyl

?%2“%4%%%%@%@&%@%’&%@”@0% SPagRel Sr8op;
R10: 15 1-C4

o RSP R ok 4 %?5%3 e gh %r%u%% 5

3 Ehe CO s!é%dé Oaf ('azrhmaxc' ngi dg, ongr 8 group

rlc carb ey may t erefore
eX|shR]@ the f or m of enantloners or dlastere0|soners

These énantioners and di ast ereoi soners and their

N XRU @hd IMg! k%ﬁ@séﬁ'@ ragEenl EndbybHaest1{Or s padtogén
t he |nvent|on e conmpounds of formula (1) may exi st

in them 3% &Gorm of,)kases arrafpaddistimap shbdsraprésent a

acids. Such addition salts formpart of the

I nvelRbupn-CORz1; or a group -5SO02Rzz;

- Ry and Rye represent, each independently, a hydrogen
atom or a {(C;-Cs)lalkyl group; Rz, may also represent a
(C3-C¢) cycloalkyl group, a ({C3;-Ce)cycloalkylmethyl
group or a group - (CHz)aNRgRio;

- R, represents a (C;-C4)alkyl group; a (Ci-Cg)cyclo-
alkyl group; or a group - (CH:z)oNRgRis;

- Ry; represents a (C;-C;)alkyl group;

mis 1, 2 or 3; and

- nis 0, 1, 2 or 3.

The compounds of formula (I) may include one
or more asymmetric carbon atoms. They may therefore
exist in the form of enantiomers or diastexreoisomers.
These enantiomers and diastereoisomers and theirx
mixtures, including the racemic mixtures, form part of
the invention.

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

addition salts form part of the invention.
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- 5 These salts are advantageously prepared with

phar maceutical |y acceptabl e acids, although the salts
of other acids which are of use, for exanple, for
purifying or isolating the conpounds of forrmula (1) 5
also formpart of the invention. The conpounds of
formula (I) may also exist in the formof hydrates or
solvates, nanely in the form of conbinations or
associ ations with one or nore -nol ecul es of water or
with a solvent. Such hydrates and 10 sol vates al so
formpart of the invention. In the context of the

present i nimderalie aze mivantagaRishodrepared with
HECR O S
RN G 0% WACH GHF SlorEe Bl EE I R ¢ he
e e el DO o RO B o)
DA S IR oloup: A oyel e

al kyl groupnf SpdQuRLBDHLAGOB SUCHhAS 418 exist

cycl opropyl, cyclobutyl, cyclopentyl or cycl ohexyl
HPUhe ABMY dH o FRUNds olaftal A fdnelpf ot ddee R5rm

by the invention'it is possible to nention the

Ry fef esmiethaomounsts addeh arentefwitdd aee fof lowse - 6

molecules of water or with a solvent. Such hydrates and

solvates also form part of the invention.
In the context of the pregent invention the
terms are understood as follows:

- a halogen atcm: a fluorine, a chlorine, a bromine or
an iodine;

- a (C;-Calkyl group: a linear or branched saturated
aliphatic group containing 1 to 4 carbon atoms.
Examples include the groups methyl, ethyl, propyl,
isopropyl, butyl, isobutyl and tert-butyl;

- a (C1-C4)alkoxy group: an O-alkyl radical in which
the alkyl group is as defined above.

- a (C3-C¢)cycloalkyl group: a cyclic alkyl group of 3
to 6 carbon atoms such as the cyclopropyl,
cyclobutyl, cyclopentyl or cyclchexyl group.

Among the compounds of formula (I} provided
by the invention it is poséible to mention the

preferred compounds which are defined as follows:
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Rl represents a hydrogen atomor a (Cl-C4)al kyl group;
R2 represents a hydrogen atomor a (Cl-C4)al kyl group;
R3 represents a phenyl radical substituted by R6, R7,

R8; 5 - R4 represents a hydroxyi m dof ornyl or
(Cl-4) al koxy- i mdofornyl group or an oxadi azol yl

radi cal unsubstituted or substituted by a

(Cl-)al kyl, phenyl or am no group; R5 represents
hydrogen or a (Cl-C4)al kyl-gfoup; 10 - R6, R7 and R8
represent, each independently of one another, a

hydr ogen or hal ogen atomor a (Cl1-C4) al kyl 1_?“1(1C3.-C4)

al Kidx yEeRIg IRIC S dMEl I RA ST FHOBror i ntfinfk bt ksl group;
group. Anong the caonpounds of formula (1) oyjded 15
by Rhe&rSRERIANGh 3 tRYEreged FRBIB &t éclnéﬁi ?ﬁﬁl’f h@roup:
preferred conpounds which are defined as follqws:, -
repfreseRESe r%g%‘??%‘f]orﬁacgl‘f‘?g]t fﬁ}'fek?s%jntj‘gieré/lqr?y a6 %,
cyaponet hyl or a 2-norpholin-4-ylethyl; - and/or R2
repre&sents a nmethyl; 20 - and/or R3 represents a

phepyl 3- - l¢ca -
o G R b T P Y SR St
3'f£Hﬁ&898ﬁﬂﬁh’g?o&'fbyoéﬁpgﬁﬁahaz@lyﬁ'BﬁathPheny|, a
2- met hoxyphenyl 7 a %-nethoxyphenyl, a

4- nghhoxyphepyta 8r3saxanephend! byaad{cyanoph&mll,, 25
a 2,4-difhlorophenyl, a 3,5-difluorophenyl, a

2, 4pHeRRL hyt-phanyb, gaodp4- di met hoxyphenyl, a - 7

2-nmet hyl - 5-fl uorophenyl, a 3-fl uoro-4-nethyl phenyl, a

- Rg represents hydrogen or a (C;-C4)alkyl group;

- R¢, Ry and Ry represent, each independently of one
another, a hydrogen or halogen atom or a
(C1-Cq)alkyl, (C;-Ci)alkoxy, amino, monomethylamino or
dimethylamino group.

Among the compounds of formula (I) provided
by the invention it is also possible to mention the
preferred compounds which are defined as follows:

- R; represents a hydrogen atom, a methyl, an ethyl, a
cyanomethyl or a 2-morpholin-4-ylethyl;

- and/or R, represents a methyl;

- and/or R; represents a phenyl, a 3-bromophenyl, a
4-bromophenyl, a 2-chlorophenyl, a 3-chlorophenyl, a
4-chlorophenyl, a 3-fluorophenyl, a 4-fluorophenyl, a
3-methylphenyl, a 2-methoxyphenyl, a 3-methoxyphenyl,
a 4-methoxyphenyl, a 3-cyanophenyl, a 4-cyanophenyl,
a 2,4-dichlorophenyl, a 3,5-difluorophenyl, a

2,4-dimethylphenyl, a 2,4-dimethoxyphenyl, a
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3-net hyl - 4-f1 uorophenyl, a 4-(am nonet hyl ) phenyl, a

4- (mor phol i n- 4-yl net hyl ) phenyl or a 4-(2-norpholin-4-
yl et boxy) phenyl; 5 - and/or R4 represents: a

(hydr oxyi m no) net hyl group, an N-hydroxyethan- i m doyl
group, an (ethoxyi m no)nethyl group, an

N- et hoxyet hani m doyl group, an (i sobutoxyi m no)-

nmet hyl group, a [(carboxynmet hoxy)i m no] nmethyl 10
group, a [(2-ethoxy-2-oxoet hbxy)i m no] met hyl group or
a [(2-norpholin-4-yl-2- oxoethoxy)|n1no]nethyl group,
a 3-nethg|-1 2, 4- oxadi azol -5-yl, _a % %
oxadrmgbhyb: §rfl1aoeoah¢msla 3 E 59(%\‘6?82& %tE%Y bhenys, a
3- (di net hyl am no) -1, 2, 4- oxadi azo

3- [%CW%F%%ioﬁyF%%?BBH??TX nd] 41! %ma¥8ysﬁbg}bPhegy a
5 LR TEL DY LY BL £tk oo ina-

oxadi azol r-a 3-(phenoxynethyl)-1, 2, 4-oxa- 20
dia%%?%gox¥)¥£e§y%éthyl 1, 3, 4-oxadi azol -2-yl or a

gqt,lﬁ r 1, 8z0] - 2-yl; or a
8? ? 4 oxadi azol - 3-yl, a 5-anino-1, 2, 4-
oxagll aazo(:hy%ﬂdxyl%lic( %é@{ﬁ)"gﬁk‘ﬁd@) -ah J-Ay@roxyethan-

oxadi az , a 5-(cycl opropyl am no) -1, 2, 4- oxa-

di azolmacwyl randd, cyal oyt ntinal -dipd -ar8

oxadi azol - 3-yl, a 5-[(3-norpholin-4-ylpropyl)-

am noN ht&o@ey@tarhrazrujdcﬁflylgrcazgﬁ, [drR2- (iHasttpptyimino) -
methyl group, a [ (carboxymethoxy) imino]methyl
group, a [{(2-ethoxy-2-oxoethoxy)imino]methyl group
or a [(2-morpholin-4-yl-2-oxoethoxy)imino]lmethyl
group;
a 3-methyl-1,2,4-oxadiazol-5-yl, a 3-phenyl-1,2,4-
oxadiazol-5-yl, a 3-amino-1,2,4-oxadiazol-5-yl, a

- (dimethylamino) -1, 2, 4-oxadiazol-5-yl, a

3-[(cyclopropylcarbonyl)amino]—1,2,4-oxadiazol—
5-yl, a 3-[(N,N-dimethylglycyl)amino]-1,2,4-oxa-
diazol-5-y1, a 3[(methylsulphonyl)amino]-1,2,4-
oxadiazol-5-yl1 or a 3- (phenoxymethyl}-1,2,4-oxa-
diazol-5-y1;
a 5-methyl-1,3,4-oxadiazol-2-yl or a 5-amino-
1,3,4-oxadiazol-2-yl; or
a 5-methyl-1,2,4-oxadiazol-3-yl, a S-amino-1,2,4-
oxadiazol-3-yl, a 5-(dimethylamino)-1,2,4-
oxadiazol-3-yl, a 5- (cyclopropylamino)-1,2,4-oxa-

diazol-3-yl, a 5-[{cyclopropylmethyl)aminoj-1,2,4-
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am no) et hyl ] am no] -1, 2, 4- oxadi azol -3-yl or a

5- (et hoxycarbonyl ) -1, 2, 4- oxadi azol -3-yl; 5 - and/or RS
represents a hydrogen atom in the formof the base or
addition salt with an acid, and in the hydrate or
solvate form Anong the conpounds of this latter group
it is possible to nention the conpounds of formnula
(1) for 10 which - Rl represents a hydrogen atom a
methyl, an ethyl, a cyanomeBhyl or a
2-norpholin-4-ylethyl; - R2 represents a nethyl; - R3
represents a phenyl, a 3-bronophenyl, a 15

4- br ormpEtigaol 3 zﬂema)r%ph@rwor@l%hcrm Tﬂpﬂwl

4- chlorophenyl a 3-fluorophenyl a 4 f en

3- et e - 2 oft 22 Jﬁ%d%%@ﬂph’erﬁgﬂt g‘%ﬂb %‘?Xﬁ‘,
2 2, T%F&%e” s ya”z%ei"%r”%ﬁo%ap ]m%v VERGEY
2, 4-di

2- met %%ﬁ%ﬁwf %q%qfludﬁ%ﬂgg t%ﬁ?%henyl a
3- t 4 fI ) ph I,

i ?gn Lrei R %%?Q‘s“%ﬂy% A TOgr e tL Mo phol i n-4-
(Jhr?t é(yfoﬁ!? lg g50as<54of SRIESeINS salt? with an acid,

roxyi m no net yl group, an N hydroxyethan - 9
| A gloph HOUR R4 S hoxyi v ¢w) feEdyl group, an

N- et hoxyet hani m doyl group, an (i sobutoxyi m no)-

met hyl gr ougimoryg [ fisar dengydmtdeoxys i tih o] et hgt group it

is possible to mention the compounds of formula (I) for

which

- R, represents a hydrogen atom, a methyl, an ethyl, a
cyanomethyl or a 2-morpholin-4-ylethyl;

- R, represents a methyl;

- Rs represents a phenyl, a 3—broméphenyl, a
4-bromophenyl, a 2-chlorophenyl, a 3-chlorophenyl, a
4-chlorophenyl, a 3-fluorophenyl, a 4-fluorophenyl, a
3-methylphenyl, a 2-methoxyphenyl, a 3-methoxyphenyl,
a 4-methoxyphenyl, a 3-cyanophenyl, a 4-cyanophenyl,
a 2,4-dichlorophenyl, a 3,5-difluorophenyl, a
2,4-dimethylphenyl, a 2,4-dimethoxyphenyl, a
2-methyl-5-flucrophenyl, a 3-fluocro-4-methylphenyl, a
3-methyl-4-fluorophenyl, a 4- (aminomethyl)phenyl, a
4- (morpholin-4-ylmethyl)phenyl or a 4-(2-morpholin-4-
vlethoxy)phenyl;

- Ry represents:

a (hydroxyimino)methyl group, an N-hydroxyethan-
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group, a [(2-ethoxy-2-oxoethoxy)im no]nethyl group 5
or a [(2-norpholin-4-yl-2-oxoethoxy)i m no] net hyl

group; a 3-nethyl-1, 2, 4-oxadi azol -5-yl, a

3- phenyl -1, 2, 4- oxadi azol -5-yl, a

3-am no-1,2, 4- oxadi azol -5-yl, a

3-(di net hyl am no) - 1, 2, 4- oxadi azol -5-yl, a 10

3-[ (cycl opropyl carbonyl ) am no] - 1, 2, 4- oxadi azol - 5-yl,
a 3-[ (N, N-di net hyl gl ycyl ) ami fiof - 1, 2, 4- oxa-

di azol -5-yl, a 3[ (nethyl sul phonyl )am no] -1, 2, 4-
oxadi azol -5-yl or a 3-(phenoxynethyl)-1,2, 4-o0xa-

di azollm54ayl mFroaps. @at MAtheRy uigiemetipll SRAURy a1
5-am no- 1, 3, 4-oxadi azol -2-yl; or a L. .

5 ot A1eCHORVR R AR SOy SohrifpRp R imine) -
oxadi azol - 3-yl, a 5-(di nethyl am - 1.2, 4-

oxadi &5 3%— \ALOUP 5 CQ/@E&HB%) v egc%koﬁc )-Jinfgffoég-%exta{l 20

di azol -3-yl, .a 5~ . ] . - -
oxadi FoiEs. it , DG SRR AR AR AR etk group
am nols, 1.2, q‘(zo-%:%dﬁ;ﬂ%&' iyl B Bslded Bl o] met hyl
am no) et hyl ] am noJ -1, 2, 4- oXadi azol - 3-yl “or a
5-(etgﬁ%yﬁgrbonyl)-1,2,4-oxadiazol-3-y|; 25 - R5
represents a hydrogen atom in the formof the base or
addi t izor -s@lthyit1h 8 -asialiiazdl-5-yand d 18 tgtesryidriate, 4 -

or solvate form Anong the conpounds of forrmula (I)
provi dedhdizdihe Hyiverd i Dranina <l fogsidtadigeol-5-yl, a
particular to nention the foll ow ng conpounds:
3-{dimethylamino)-1,2,4-oxadiazol-5-yl, a
3- [ (cyclopropylcarbonyl)amino] -1,2,4-oxadiazol-
5-yl, a 3-[(N,N-dimethylglycyl)amino]-1,2,4-oxa-
diazol-5-y1l, a 3[(methylsulphonyl)amino]-1,2,4-
oxadiazol-5-yl or a 3-(phenoxymethyl)-1,2,4-oxa-
diazol-5-yl;
a 5-methyl-1,3,4-oxadiazol-2-yl or a 5-amino-
1,3,4-oxadiazol-2-y1; or
a 5-methyl-1,2,4-oxadiazol-3-yl, a E-amino-1,2,4-
oxadiazol-3-yl, a 5-(dimethylaminc)-1,2,4-
oxadiazol-3-yl, a 5-(cyclopropylamine)-1,2,4-oXa-
diazol-3-yl, a 5-[(cyclopropylmethyl)amino]-1,2,4-
oxadiazol-3-yl, a 5-[(3-morpholin-4-ylpropyl) -
amino] -1,2,4-oxadiazol-3-yl, a 5-{[2-(dimethyl-
amino)ethyllamino]-1,2,4~oxadiazol-3-yl or a
5- (ethoxycarbonyl)-1,2,4-oxadiazol-3-yl;
- Rs represents a hydrogen atom;

in the form of the base or addition salt with an acid,
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5 - 6-(3-am no-1, 2, 4- oxadi azol -5-yl )-3-(2, 4-di chl or o-
phenyl) -1, 9-di net hyl - 1, 9-di hydr o- 2H pyri do[ 2, 3-b] -

i ndol - 2-one; -

3-(2, 4-di chl orophenyl ) -1, 9-di net hyl - 2- oxo- 2, 9-

di hydro-1 H pyri do[ 2, 3- b] i ndol e- 6- car bal dehyde oxi ne;
10 - 3-(2,4-dichlorophenyl)-1, 9-di net hyl -2-oxo0-2,9

di hydro-| H pyri do[ 2, 3- b] i ndol e- 6- car bal dehyde 0-

et hyl oxi ne; - - 10 -

5-[3-(4-chlorophenyl) -1, 9-di met hyl - 2, 9-di hydro-1 H
pyrido[ 2, 3-b] indol -6- yI]-I 2, 4- oxadi azol - 3-am ne; 15
2argl i3 (et Ihmil’c?gﬂﬁsrﬂﬁ)scll@tcﬁ nféTtIHS‘/I -2, 9 di hydro-1H

pyri do[ 2, 3- b]|ndol 6-yl]-1, |az m ne
> [1 o-df mFTops %%mﬂﬂ A Yo B s ot e
i ndol oxadlaz
cﬁf#t’fﬁﬂ )Jﬁhe‘?%y ﬁo%s%élearﬁrhfalq“zl%l oxag: 320l -
§ne§ﬂt)1°fl g‘h:ﬁ r‘%%%lqu% Caonf‘Pyo s2H— pyri do[ 2, 3-b] i ndol -
2 o e; -
5-y1 dichloro
§3damlPﬁyE % f4oﬁ%96ﬁofﬁn 4= anethyI)phényI]
gﬂéhgﬁsoll b*embeayz - bl andohr6= vkl pr2ad{0%3-Db] -
azol - 3-am ne;
5-[§n33142dbggLorophenyl)-I,9-dinethy|-2,9-dihydro-

1H pyrido[ 2, 3-b] i ndol -6-yl]-1, 3, 4- oxadi azol - 2- am ne; -

11 3- (N, a[QiEBi620phdhehh oLophdapkerhyl92dbmetByP-2, 9-

di hydro-| H pyrido[ 2, 3-b]i ndol -6-yl]-1, 2, 4- oxadi azol -

5- yH] hixdNed L Hepiyl dbliana-b) 2adpasr fecarhal Hehyéenpsime ;

the base or addition salt with an acid, 5 and in the

hydBat@, érdschyareprhentl) -1, 9-dimethyl-2-oxo-2, 9-
dihydro-1H-pyrido[2,3-blindole-6-carbaldehyde O-
ethyloxime;

- 5-[3-(4-chlorophenyl)-1,9-dimethyl-2,9-dihydro-1H-
pyrido[2,3-blindol-6-yl]-1,2,4-oxadiazol-3-amine;

- 5-[3-(3-fluorophenyl)-1,9-dimethyl-2,9~-dihydro-1H-
pyrido[2,3-blindol-6-y1l]-1,2,4-oxadiazol-3~amine;

- 5-[1,9-dimethyl-3-(3-methylphenyl)-2,9-dihydro-1H-
pyrido[2,3—b]indol—6-yl]—l,2,4—oxadiazol—3—amine;

- 3-[4- (aminomethyl)phenyl] -6- (3-aminc-1,2,4-oxadiazol-
5-yl)-1,9-dimethyl-1,9-dihydro-2H-pyrido[2,3-b]indol-
2-one;

- 5-[1,9-dimethyl-3-[4-morpholin-4-ylmethyl)phenyl] -
2,9-dihydro-1H-pyrido[2,3-blindol-6-yl]-1,2,4-0oxa-
diazol-3-amine;

- 5-[3-(2,4-dichlorophenyl)-1,9-dimethyl-2,9-dihydro-

1H—pyrido[2,3—b]indol—6-y1]—1,3,4—oxadiazol—2—amine;
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A protective group Go or Gp belowis a group which
makes it possible on the one hand to protect a
reactive function such as a hydroxyl or an am ne
during a synthesis and on the other hand to
regenerate the 10 reactive function intact at the end
of synthesis. Exanples of protective groups and al so
met hods of protection and deprotection are given in
"Protective Goups in O gahttc Synthesis", Geen et
al., 2nd Edition (John Wley & Sons, Inc., New York

1991). 15 Al [ bel [ ich,i

rodfl {3 e alact AT POHPECRBFREL] oL by B EREEE 617

het | ytic_ hond with_t

e e R o e PRI U oo 20 ) el Bhercn -

h dur i bstitut] ction, f 20

oxerpr ol SR REC PRt by £ HPRRLERE ' Tor exanml e,

E%l%%%n% U, &2 %%%!%ﬁ&ﬁgcﬂyQ#ﬁ¥?Hidﬂ%§éﬁts%ﬁ@hﬁ%nﬁacid,
t hanesul'phconat €,” benzenesul phonat e, p-tol uene-

sulphonabe Hydr bl @ acalake @bk, Bxanpl es of

eavi ng groups and al so references for their

preparation ?Jx%te%’iigﬁev%ﬁddio ‘cMvaneeg Qegani ds a group
Chem stry", March, 3rd Edition, WIley

i RIS Gla@aee i tPposHlib1kd onl I onel harkdh tac porcdaate a
with the invention the conpounds of general formula
e dtayeb & ynctpamne Gucic car éi iy droxye qur Gee sENHEAVFANT
In accordance with the invention the 5 conpounds of
fromymithedi)s iamdmere ik iRy atderedemss tp gieggneratR fhe
N-O R12 may be prepared according to a process .
reactive function intact at the end of synthesis.
Examples of protective groups and also methods of
protection and deprotection are given in “Protective
Groups in Organic Synthesis”, Green et al., 2nd Edition
(John Wiley & Sons, Inc., New York, 1991).

A leaving group below is a group which is
readily cleavable from a molecule by breakage of a
heterclytic bond with the departure of an electron
pair. This group may therefore be replaced readily by
another group during a substitution reaction, for
example. Leaving groups of this kind are, for example,
halogens or an activated hydroxyl group such as a
methanesulphonate, benzenesulphonate, p-toluene-
sulphonate, triflate, acetate, etc. Examples of leaving
groups and also references for their preparation are

given in “Advanced Organic Chemistry”, J. March, 3rd

Edition, Wiley Interscience, pp. 310-16, 1985.
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which is characterized in that a conpound of the
formula 011 ZUR3 1 | CRI R5NO R R210in
which R1, R2, R3, R5 and Rl11 are as defined for a
compound of formula (I) is reacted with a

hydr oxyl am ne derivative of fornmula H2ZN-O R12 (I11)
in which R12 is as defined for a conmpound of 15
formula M Wien R11 = H, the reaction takes place in a
pol ar solvent such as an al é8hol, for instance

nmet hanol or ethanol, at a tenperature between the
anbient tenperature and the reflux tenperatyre of the
sol vent . 2GWREFORERNE S @t )HIs WV aHe FedctS on

takes place in a palar solvenf_ such ra%tet hanal jn the

sofofa IasE dudPEd e kY Mt 8 ERBShat e,
pot assj.um carbgnate for exanpl.e, at a tenperature - 13
Wé}%goaﬁ&eemrqcmeqsag{)ﬁledwand the refl ux
tenperature of the sol vent.. [ ) riant
of this pr @esasqcorvc\%satr}wcet I%}eltgﬁg:\%%;grp%ﬁ ch gtrF/or R2
;ddrﬁipolﬂlncfs %%%1%{:':&1% fiof M In, HepwRkeRtB4a group
represents a group - 1 =
-CR;; = N-O-R;; may be prepared according to a process

which is characterized in that

a compound of the formula

i
C R; (I
e N
Ry I
N N 0
R, .
R, R,

in which Ry, Rz, Rz, Rs and R;; are as defined for a
compound of formula (I) is reacted with a hydroxylamine
derivative of formula

H,N-O-R;> (III)
in which Ry, ig as defined for a compound of
formula (I).

When R., = H, the reaction takes place in a
polar solvent such as an alcohol, for instance methanol
or ethanol, at a temperature between the ambient
temperature and the reflux temperature of the solvent.

When Ri; = (C:-Cs)alkyl, the reaction takes
place in a polar solvent such as ethanol in the
presence of a base such as an alkali metal carbonate,

potassium carbonate for example, at a temperature
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N-OR12 in which R12 represents a (Cl-4)al kyl group
or a group -(CH2)nCORL6 nay be prepared by reacting a
conmpound of forrmula (I) in which R4 represents a group
-CR11 = NOH with a hal ogenated derivative of fornula
10 Hal -R12 in which Hal represents a hal ogen atom
preferably chlorine or bromne, in the presence of a
base such as an al kali netal hydride, sodium hydride
for exanple, in a solvent sdch -as

N, N-di met hyl formami de and at a tenperature between
the anbi ent tenperature 15 and the ref |ux tenperature

dfetweers dihee rambienta derpardalng t3nd Hd's MAfkPon t he
O N conpounds_of fornmula (1) in which R4 = -Q 1| nmay
Benpared- ung Gartdif KTy to a process which is
characterized ip that 20 a CO“@%;PQHPf fornuIQ:

ROIC | | AGEPRepndN (e 88 VREF 9 Wiich LSS Re
and Rﬁ:cpare as_defined for a.co und 5 14 _of LQrgula
b R B R b Ty PO Ao fr 5 cSreolbd™
(GGl ) 90 i dip K eFehed ot angehffe -dayjvative
N-O-Ri, in which R,, represents a (C;-C4)alkyl group or a
group - (CH:;)nCOR;s may be prepared by reacting a
compound of formula (I) in which R, represents a group
-CR;; = N-OH with a halogenated derivative of formula
Hal-R;» in which Hal represents a halogen atom,
preferably chlorine or bromine, in the presence of a
base such as an alkali metal hydride, sodium hydride
for example, in a solvent such as N,N-dimethylformamide
and at a temperature between the ambient temperature

and the reflux temperature of the solvent.

In accordance with the invention the
O—N
compounds of formula (I) in which R, = AQ Il may be
N
Ry

prepared according to a process which is characterized

in that

a compound of formula
0
g
- N
RO
(] @
N @)

R

. .
R, R

in which R;, Rs, R; and R; are as defined for a compound
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/OH( RLI3 NH2 5 in which RI3 is as defined for a
conmpound of fornula (1). Wien R in the conpound of
formula (1V) represents a hydrogen atomthe reaction
takes place in the presence of a coupling agent such
as di cycl ohexyl 10 carbodiim de, carbonyl diim dazol e,
benzotriazol -1-yl - oxytris(di nmet hyl am no) phosphoni um
hexaf | uor ophosphate or
benzotriazol -1 -yl oxytri pyrr &i4 di nophosphoni um
hexaf | uor ophosphate, in a solvent such as
di chl oronet hane or N, N-di net hyl f ormam de and at a 15
tdmferamdee Gt essh R rennasissHs v heladste a&ﬁﬂ“ e 2
reflux tenperature of the solvent. Wien R in .
6hp§uh@ﬁ%¥lf@¥%%Pai%I%&aCF%@r%éE%t§n °¥Eﬂecﬁﬁﬁii§?lve
grogP the reaction takes place in the presence of a
I 3as sodi um hydri de or 20 sodi um et hoxide in
the presence of a desicc OHich as zeolites, in a
sol vent such as di oxane, etrahydqgguran or ethano
and at a tenperature between the anbient tenperature
and the ref | ux tenpepjtureNH@ t he sol vent. According
to one variant of this process, 25 with the proviso

1@?%?&%1@@%@, of s Res #idk i B @ OﬁBQUQdCQﬁ%luzl@ of O-N
formula (1) in which R4= i in which 7 N NR17R18

formula (I).

When R in the compound of formula (IV)
represents a hydrogen atom the reaction takes place in
the presence of a coupling agent such as dicyclohexyl-
carbodiimide, carbonyldiimidazole, benzotriazol-1-yl-
oxytris{dimethylamino)phosphonium hexafluorophosphate
or benzotriazol-l-yloxytripyrrolidinophosphonium
hexafluorophosphate, in a solvent such as
dichloromethane or N,N-dimethylformamide and at a
temperature between the ambient temperature and the
reflux temperature of the solvent.

When R in the compound of formula (IV)
represents a (C;-C,)alkyl group the reaction takes place
in the presence of a base such as sodium hydride or
sodium ethoxide in the presence of a desiccant such as
zeolites, in a solvent such as dioxane, tetrahydrofuran
or ethanol and at a temperature between the ambient
temperature and the reflux temperature of the solvent.

According to one variant of this process,

with the proviso that R; and/or R; # H, a compound of
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and/or R18 represent a (Cl-C4)al kyl may be prepared by
reacting a conpound of forrmula (1) in which ON R4=
-Q I I with a (C1 c4) alkyl halide in the N NH2 5
presence of a base such as sodium hydride, in a
solvent such as N, N-di net hyl formam de and at a
tenperature between the anbient tenperature and the
reflux tenperature of the solvent. Simlarly, by
reaction with a conpound-ofl>f ornmul a RR1COHal or
R22SO2Hal in which Hal 10 represents a hal ogen atom

in the presence of a base N as pyridine or
tf"dﬁ%.ﬁ)é] aHhn&n IS ORyenk sy¢h as dighlwiimethigne
N, N- di met hyl f or mam de, a t enper at ure bet ween

the anbi ent tenperature and 't he NRfRlux tenperature of
the solvent the conpounds of ON formula (1) are

%%ﬁZ &Qf&@eﬁ% ?&ﬁJd y Ak NayR%gR%§epWBb@hby

1 or 802R22 particular it 1s also

Q‘@a%tti 0 dUnRRAIR &Mom@wmndlmfwﬁmﬁml a (1) in
whi ch =N Il ' by NNRz follow ng the various steps

S ENE \f’ﬁes’s o PO, Ry Dt NS e PEL e 1O

N NH,
presence of a base such as sodium hydride, in a solvent
such as N,N-dimethylformamide and at a temperature
between the ambient temperature and the reflux
temperature of the solvent. Similarly, by reaction with
a compound of formula R;;COHal or R.>80;Hal in which Hal
represents a halogen atom, in the presence of a base
such as pyridine or triethylamine, in a solvent such as
dichloromethane or N,N-dimethylformamide, at a
temperature between the ambient temperature and the

reflux temperature of the solvent, the compounds of
0O—N

formula (I) are prepared in which R,= -4& || in
N
NR;;R;5
which Rig = -COR;; or ~S02Rzz .
In particular it is also possible to prepare
O—N
a compound of formula (I) in which R,= *@ II by
N
NH,

following the various steps of the process described in

Scheme I below.
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OO HOC / R SCCK cl-C/ RB RSI RSOO R R R
R (IV) (XIV) : R4 =-000 " NCi // HZNNCN NH

NHZOH NODb) 01 I O RS7 N1 ORSRLRRLR (XIV)
: R4 = -CONH-CN (I) In step a) of Scheme |I an acid of

formula (1V) is reacted with thionyl chloride in a 5
sol vent such as tetrahydrofuran at a tenperature

bet ween 0C and the anbient tenperature to give the
corresponding acid chloridel® n step b) the reaction
of the acid chloride wth cyanam de w t hout sol vent
or in a solvent such as 10 THE at a tenperature

bet ween t he anbi ent tenpéFEFUFeIand the refl ux
tenpérature of the solvent or the nelting tenperature

of anam de makes i4 possible
coIiI(S' 9o ] N e %‘car%ﬁﬁ@am SL@ g Rijch,
by read ’ in'ste- c) mhﬁﬁ Rydr ox} 15
sol vent 3 yri@i ne, "at a tegperat Uy t wéen t he
anmbi ent tenp ratiée and 120C, nakes it le to
obtai n t he eXpect?d conpound of fornula %

(XIV) : R', = -COCl1

av)
N

N ?

mxo 7YY o N\Om&

b) , o 9 ‘ 0
R,

N
R, l
Rl

(XIV) : R, = -CONH-CN @

In step a) of Scheme I an acid of
formula (IV) is reacted with thionyl chloride in a
solvent such as tetrahydrofuran at a temperature
between 0°C and the ambient temperature to give the
corresponding acid chloride.

In step b) the reaction of the acid chloride
with cyanamide without solvent or in a solvent such as
THF at a temperature between the ambient temperature
and the reflux temperature of the solvent or the
melting temperature of cyanamide makes it possible to
obtain the corresponding N-cyanocarboxamide derivative,
which, by reaction in step c¢) with hydroxylamine in a
solvent such as pyridine, at a temperature between the
ambient temperature and 120°C, makes it possible to

obtain the expected compound of formula (I).
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- 17 In accordance with the invention the O R14
conpounds of formula (1) in which RA= -<\I , may be
N-N prepared according to a process which is
characterized in that 5 a conpound of formula 1A O
Rl4- CGNHN~c) \ RBOXYY R5 Ri O RL R2 in which
Rl, R2, R3, R5 and R14 are as defined for a conpound
of formula (I) is cyclized. The cyclization reaction
t akes place, 10 generally,- 17 the presence of a

catal ytic amount of an acid such as

t ol uene- 4-sul phonic acid, in a solvent such as

tol uene, atlma acepaieatas evisdt iden irfierdnisirerithe
tenperature and the ref [ux tenmperature g B

lvent, .t ter, formed bej ved
SRR B Y S Secai g b ShaRekr Tant bt 1 R8Y S

process the «cyclization is carried out By—Neacting
the conpound of formula (I1X) with tol uene-4-sul phonyl
PHepardel igrddielimy exenrcprafcasdade dudts aharacterized
triethylamne, in a solvent such as dichl oronethane
and tatata t enperat ure between 20 the ambi ent

tenperature and the ref |ux tenperature of the
solamgpound of formula

1

R,,-C-NH-NH—C N
-] (%)
N~ 0

Rs ]

R, R
in which R;, Ra, Ri, Rs and Ry, are as defined for a
compound of formula (I) is cyclized.

The cyclization reaction takes place,
generally, in the presence of a catalytic amount of an
acid such as toluene-4-sulphonic acid, in a solvent
such as toluene, at a temperature between the ambient
temperature and the reflux temperature of the solvent,
the water formed being removed azectropically.

According to one variant of the process the
cyclization is carried out by reacting the compound of
formula (IX) with toluene-4-sulphonyl chloride in the
pregence of a base such as triethylamine, in a solvent
such as dichloromethane and at a temperature between
the ambient temperature and the reflux temperature of

the solvent.

According to another variant of the process
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According to another variant of the process - 18 the
cyclization is carried out in the presence of
phosphorus oxychl ori de according to the process
described in J. Og. Chem USSR, 1989, 25 (5), 935-40.
In particular a conpound of formula (I) in O2 which
Rd= ~ may be prepared by reacting a 5 NN conpound of
formula O H2ZNNHC R3 i | (X) RS O RlL R2 in which
Rl, R2, R3 and R5 are as deflned for a conpound of
formula (1) with cyanogen bromide in a solvent such
10 as nethanol, at a tenperature between the anblent
t@@p@waﬂum@ta@@-uﬁeCﬁéﬁlB@xOPénﬁ@ré@@r@r@ﬁeﬁﬁ@ of
solvent, followed by a hydrolysis in_basic nmedium In
pROEpEGaS @l@@hlﬁré&?p@@ﬁd’réflnﬂoml‘%le( Qroc/eéscm in

whi ch R4 - (~ may b d b
@@#%gmao%ﬁ%r% Roi ReC R Ch %éaet;t% 4%

t he presen al t|c anmount. of (%
t ol uene- 4- Pg’”;é"lly e erg'pé)rfa?l}r e%lb lt:ilie
anbi ent tenpqg 2and 150C.

which R, = AQ may be prepared by reacting a

N—N
compound of formula

i
H,N-NH-C R,

in which R;, Rz, R; and Rs are as defined for a compound
of formula (I) with cyanogen bromide in a solvent such
as methanol, at a temperature between the ambient
temperature and the reflux temperature of the solvent,
followed by a hydrolysis in basic medium.

In particular also, a compound of formula (I)

CH,
in which R,= -4& ’ may be prepared by reacting a
N—N

compound of formula (X) with triethyl orthoacetate, in
the presence of a catalytic amount of an acid such as
toluene-4-sulphonic acid, at a temperature between the

ambient temperature and 150°C.
According to one variant of the process, with

the proviso that R; and/or R; # H, a compound of
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According to one variant of the process, with 20 the
proviso that Rl and/or R2 o H, a conpound of 19 p
NRL7 RIB formula (1) in which R4 i | in which R17
and/or NN RIB represent a (Cl-C4)al kyl, or R B may
al so represent -COR21 or -S02R22, may be prepared
froma conpound of O formula (1) in which R4= -~ t
according to the NN 5 nethods described above. In
accordance with the inventi@f the Rts conpounds of
formula (1) in which R4= -1 nay be N-O prepared
according to a process whi ABiacteri zed in that

R R R e ko dnd 75 arc e hed T
a conmpound of fornula (1) NsNreacted with

Ris represent a (Cy-Cq)alkyl, or R;s may also represent

-COR,; or -SO,R;;, may be prepared from a compound of
0 NH,

formula (I) in which Rﬁ=-4g |’ according to the
N—N

methods described above.

In accordance with the invention the

RIS
compounds of formula (I} in which R,= q{q H may be

N—O

prepared according to a process which is characterized

in that
a compound of formula
N-OH
HzN/ l X R3
(XD
0
R, | |

in which R;, R;, Rs; and R are as defined for a compound
of formula (I) is reacted with

a) - alternatively trichloroacetyl chloride,
in the presence of a base, to give a compound of

formula
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a) - alternatively trichloroacetyl chloride, 15 in
the presence of a base, to give a conpound of fornula
it 20 ON d---<~R3 d NI (X11) 0 RBRI1 I RL R
and the conpound of formula (XI1) thus obtained is
reacted wth an am ne of fornula HNRI9R20, when the
preparation is required of a conpound of formula (1)
in 5 which RL5 = NR19R20; b) or an anhydride of
formul a (R15C0) 20, when the? preparation is required
of a conpound of formula (I) in which R15 =
(C1-C4)al kyl ;ce) o=~ a derivative of oxalic acid of
00 10 fornul a ;gi- CO(C1-4) aIkyI i n which Hal

repr esent SCla~ oge Q RByparation is

required of gy cd¥poun ) in which RL5 =
COO(C1-C4)al kyl . In stieyg : i on t 4K83 pl ace
in the presence of a PBas : pyri@i ne or

N- et hyl 15 pyrroli di Rs2- one, ||n a|so|vent such as
di oxane and at a tenperatureRbetWQFn t he anbi ent
tenperature and the

and the compound of formula (XII) thus obtained is
reacted with an amine of formula HNR;sRzp, when the
preparation is required of a compound of formula (I) in
which Ris = NRigRzo;

b) - or an anhydride of formula (R15CO)z0,
when the preparation is required of a compound of
formula (I) in which Ris = (C:1-Cq)alkyl;

¢) - or a derivative of oxalic acid of

00
il
formula Hal-C-C-O (C1-C4)alkyl in which Hal represents a

halogen atom, when the preparation is required of a
compound of formula (I) in which Ris = COoC (C1-Cy)alkyl.

In step a), the reaction takes place in the
presence of a base such as pyridine or N-methyl-
pyrrolidin-2-one, in a solvent such as dioxane and at a
temperature between the ambient temperature and the
reflux temperature of the solvent. Then the reaction of
the compound (XII) with the amine takes place in a
solvent such as tetrahydrofuran or N,N-dimethyl-
formamide and at a temperature between -78°C and the
ambient temperature.

In step b), the reaction takes place in the
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ref lux tenperature of the solvent. Then the reaction
of the conpound (XIl) with the am ne takes place in a
sol vent such as tetrahydrofuran or N, N-di net hyl 20
formam de and at a tenperature between -78C and the
anbi ent tenperature. In step b), the reaction takes
place in the - 21 presence of an acid such as acetic
acid at a tenperature between the anbient tenperature
and the ref lux. tenperatukd of the reaction mxture.
In step c), the reaction takes place in the 5
presence of a base such as pyridine, in a solvent such
RPrepencs ¢l GFoEHshE Ui aft arateecatduaE Fet ween 0C

and the reflux tenperature of the solvent A co und
&ﬁmp@rrmﬂvafe( PR GWesthitde RILL o STRE 5@%

&@%@ﬂ?%a| Ffﬁ%%gﬁﬁﬂqg¥tgﬁ$o £ re ar%&ﬂ?éﬁ Rl and/ or

R2 represe n.,at Qo Wi v
hal i de, in pe:/P rfce 5t re%gtl%nalﬁéescglagié‘ in the

se S as 'so

%\%@ e IdE % $4s ‘ée@u%gt mg’}é\ihd\fr% mety fNRRH W& uch

a tenperature e anbient t enper at ure

and 115 tda%m%‘rdéﬂﬁm@w & Ve alreeHetwben 0°C
conpound of fornula (1) in which represents a

FHrU B 1re GHDIMEH tBnpedt a1 he dF epry eblend .eacting a
compound of forrmula (I) in which RL = Hwith a

conmpound ofa foampdumX-o(fCHYrmu:1G G )i i whirceEX HisaadZer

| eavi ng group as defined above and & is an
®:prepeetene gr ddp;Cirlihd wmsmneeyfalsdhdse prriRred
by reacting a compound of formula (I) in which Ry
and/or R, represent a hydrogen atom with a (Ci-C4)alkyl
halide, in the presence of a base such as sodium
hydride, in a solvent such as N,N-dimethylformamide and
at a temperature between the ambient temperature and
the reflux temperature of the solvent.

A compound of formula (I) in which R
represents a group - (CH;),0H may alsc be prepared by
reacting a compound of formula (I) in which R; = H with
a compound of formula X- {(CH;),-O-Gp in which X is a
leaving group as defined above and Gp is an
O-protective group, in the presence of a base such as
sodium hydride, in a solvent such as N,N-dimethyl-
formamide and at a temperature between 0°C and the
reflux temperature of the solvent, and then treating

the compound thus obtained to remove the O-protective

group, according to known methods.



10

15

20

25

sodi um hydride, in a solvent such as N, N-di nethyl -
formam de and at a tenperature between OC and the ref
| ux tenperature of the solvent, and then treating 25

t he conmpound thus obtained to renove the O-protective
group, according to known nethods. - 22 A conpound of
formula (I) in which RL represents a group -(CH2)nCN
may al so be prepared by reacting a conpound of
formula (1) Hal-(CH2)nCN in2which Hal represents a
hal ogen atom in the presence of a 5 base such as an
al kali netal carbonate, for instance . potasiium

car bonat e, & Foapsdinde it SRITES NN dithetinAR K

formam de and at a te eBature betrleen}ét he anbi egtb
FERFEEAT e S R T 2P o5 t BRDeF afurg® of TS BY

sol vent. A conpound, of_ f.ornmul.a .1 whi 1 :
Sa S & AR (S IORL ey B AR b gen
reacting.a co of ! ' ' = H
3%%%1r%§ﬁ§§ gﬁ%éip q*%ﬁ%ﬁn%aéﬁ{ﬁéﬁgfﬁkﬁxgéhﬁ%ﬂsgbﬁﬁiﬁ‘x
eI SRS & | .8AUING 19" it AS AefHdipd A, iidbddiRe
presence of a basé such as an al kali metal car bonat e,

15 Qs i AS ANERRAAS Siig GHRAA &udH & I0NAETImesIBH -
as N, N-dinethyl formam de and at a tenperature between

Qe rnad dhedefdins trmenaitiite detviers alheerimbiBre
compounds of fornula (1) thus obtained nay be

&y ssepaiat etk flnomttdwpamsntteomhedicimola@nt .
and purified according to conventional nethods, for
exanpl e by A rostpaidridz atfi droxsrulehr Gmtisyrdpigh Rehe

compounds of fornula (1) thus obtained
represents a group - (CH;) NReRio may also be prepared by

reacting a compound of formula (I) in which Ry = H with
a compound of formula X- (CHp)wNRsR:o in which X
represents a leaving group as defined above, in the
presence of a base such as an alkali metal carbonate,
for instance potassium carbonate, in a solvent such as
N,N-dimethylformamide and at a temperature between 0°C
and the reflux temperature of the solvent.

The compounds of formula (I) thus obtained
may be subsequently separated from the reaction medium
and purified according to conventional methods, for
example by crystallization or chromatography.

The compounds of formula (I) thus obtained
are isolated in free-base or salt form, according to
conventional techniques.

The compounds of formula (II} and (IV) may be

prepared according to the method described in French
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are isolated in free-base or salt form according to
conventional techniques. 25 The conpounds of formula
(I1) and (1V) may be prepared according to the nethod
described in French - 23 Patent 97 08409 or in
i nternational application WO 2004/041817. According
to this nethod a 2-am noindole of formula R V 07N NH
M R 11R R2inwich Rl R2 and R5 are as defined
for a conmpound of fornmula €PB)-and Riv represents a
group -COR11 or a (Cl1-C4)al koxycarbonyl group is
reacted wth an ester of fornula HC OH_ 11 C-O 10
Gapldot 97 WO R ilg datgariasdenpdr ap &
formula (1) and Alk represents a Cl1-C4 al kyl. The
POAGY08A81d -carried out in a solvent which is polar
and preferably basic, for exanple in _15 ri.dine, at
a t enper at A€ BELREeF Y & ignfies e Méﬁﬂﬁ%ﬂp néfr%)get e
reflux tenperature of the solvent. It is also
FEG 5% to prepgre a conpound of

v

N~ NH (VD
Rs |

in which R;, R, and Rs are as defined for a compound of
formula (I} and Rypy represents a group -COR;; or a
(C1-Cs)alkoxycarbonyl group is reacted with an ester of

formula

OH
Hﬁ”

C
/\
RS ¥

0—Alk

20
(VID

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

The reaction is carried out in a solvent
which is polar and preferably basic, for example in
pyridine, at a temperature between the ambient
temperature and the reflux temperature of the golvent.

It is also possible to prepare a compound of
formula (II) or (IV) by another process, by reacting a

2-aminoindole of formula



10

15

formula (11) or (I1V) by another process, by reacting a
2-am noindole of formula 24 - R1, NNH RS R R2 in
which Rl, R2, Riv and R5 are as defined above with an
ester of formula NCH3 HC CHs CO (VIIl) OAk 5 in
which R3 is as defined for a conmpound of forrmula (I)
and Alk represents a Cl-C4 al kyl. The reaction is
carried out in a protic, polar solvent, preferably in
acidic nmedium at a tenper&%ure between the anbient
tenperature and the 10 ref |ux tenperature of the

sol vent. The prqggration of the conpound of fornula
(VII'1) is carried oy of di nmet hoxy- N, N-

di met hyl met hanam ne Hnce with t hod
simlar to that des{fibed _in g. em, 1982, 47,
2846-51 15 or by ns of edergek' s reagent (tert-
but oxybi s(di met hyl & no) net hane)| accordi ng to Liebigs
Ann. Chem, 1980, 3, 344-5R, GerRyally speaking, it is
al so possible to prepare a conpound of fornmula

in which Ri, Rz, Rrv and R; are as defined above with an

ester of formula

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

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

The preparation of the compound of formula
(VIII) is carried out by means of dimethoxy-N,N-
dimethylmethanamine in accordance with a method similar
to that described in J. Org. Chem., 1982, 47, 2846-51
or by means of Bredereck’s reagent (tert-
butoxybis (dimethylamino)methane) according to Liebigs
Ann. Chem., 1980, 3, 344-57.

Generally speaking, it is also possible to

prepare a compound of formula
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25 3 R4R-CxM O RI5 R1 R 2 in which the
substituents R1, R2, R3, R4 and R5 are
precursors of the substituents Rl, R2, R3, R4 and RS
as defined for a conpound of formula (1) and then,
using 5 nmethods known to the skilled person, to
convert these substituents to give the substituents
Rl, R2, R3, R4 and RS5 that are desired for the
conpound of formula (1). FTh&3conpounds of fornula
(XIV) inwhich R4 is a cyano group may be converted
to conpounds @f 10 formula (1) &g which R11 = H by
the action of Ra ni cke

hypophosphi te.
represents a (Cl )2
reacting a conpqynd of #or
15 with a conpouhd of f&gnul R11COCI, in the presence
of A1C13, in a sol ventRgucH*as dichl oronet hane and at
a tenperature between OC and the anbi ent tenperature.
The wtarpowhads safosfrditmera s [R’L)  &8f ¢, khiown Rdn aafgeR's are
prepared according to known nethods. 20 The conpounds
oirefommoire ©OF tdree soeirn torerdrse Rupr Bpar®d Xecskdi Ry 39
known net hods. , The conpounds of formula (VII) are
Idedvimesy foxr @ moapauad adc doditig & o Ihéntet using

described in WO _
methods known to the skilled person, to convert these

pound]lof fqrmula (I 3y which R11
: ahso be prepared by
a (MV) inwhich R4 =H

substituents to give the substituents R, Rz,_R3, R, and
Rs that are desired for the compound of formula (I).

The compounds of formula (XIV) in which R,
is a cyano group may be converted to compounds of
formula (II) in which R;; = H by the action of Raney
nickel in the presence of sodium hypophesphite.

A compound of formula (II) in which Rix
represents a (C;-C;)alkyl may also be prepared by
reacting a compound of formula (XIV) in which R’y = H
with a compound of formula R;:COCl, in the presence of
AlCl;, in a solvent such as dichloromethane and at a
temperature between 0°C and the ambient temperature.

The compounds of formula (III) are known or
are prepared according to known methods.

The compounds of formula (V) are known or are
prepared according to known methods.

The compounds of formula (VII) are known or
are prepared according to the methods described in WO

2004/041817.
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2004/ 041817. - 26 The conpounds of formula (I1X) are
prepared by reacting a compound of fornula O 11
HZNNNHC R3 I (X) P~NN | 0 RL R2 in which Rl, R2, R3
and R5 are as defined for a conpound 5 of fornula (1)
with an acid, or a functional derivative of this
acid, of fornmula HOOC-R14 in which R14 is as defined
for a conpound of formula (1), according to the
conventional nethods of 16 @éyl-ati on. The conpounds of
formula (X) are prepared fron1conpounds of formula O
11 KULCR3 O RSRL R in which R1, R2 R3 and R5 are
as defi ned Ther commsmpsim®t IHmleorffi)a 3@ phspaged

represents a hydrogen atomor a (Cl-C4) alkyl.
reacting a compound of formula

HJ%&HLC X R,
| )
N~ N7 O
R, |
R, R

in which R;, R, Rs; and Rs are as defined for a compound
of formula (I) with an acid, or a functional derivative
of this acid, of formula
HOOC-R1,

in which Ry is as defined for a compound of formula
(I), according to the conventional methods of
acylation.

The compounds of formula (X) are prepared

from compounds of formula

i
RO-C N R,
| av
N~ N7 Yo
R; | |
R, R,

in which Ry, Rz, R; and Rg; are as defined for a compound
of formula (I) and R represents a hydrcgen atom or a
(C1-Csralkyl.

When R = H the acid of formula (IV) itself or
a functional derivative of this acid is reacted with a

compound of formula

H.N-NH-Pg (XIII)
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Wien R = Hthe acid of fornula (1V) itself or a
functional derivative of this acid is reacted with a
compound of formula 20 H2ZNNNH-Pg (XII1) - 27 in which
Pg represents an N-protective group such as
tert-butyl oxycarbonyl, according to the conventiona
nmet hods of peptide coupling, and the internediate
conmpound obtained is deprotected according to 5
conventional nethods. Wien R7=-(Cl-C4)al kyl the ester
of formula (IV) is reacted with hydrazine, in a
sol vent such as ethanol and at a tenperature between
fihe wiibhe Fig TEPMSEERLS: 6Ta Nt PHIRE SCEAVEX FEMPe SHCHr 8Sof

th I t. 10 Th ds, of f
seasapes Yl icesperid a EoTROINg P Foeng RgtHonal
Xl V) whi.ch R R 3
A md{q%hﬁyé?l&fﬁm&%l 2

SOIPBHPOG OB 00t A G EhRr At CEegerh u?e”Set'W‘;eﬁ
FREvEsene FhG caﬁ‘ﬁgéﬁnZQdoﬁ “?or[n‘if VTR 4 2 o
are knowngnd @ e RicgPay e 1AFe ol Nk d & the F@tmads
(IV) is reacted with hydrazine, in a solvent such as
ethanocl and at a temperature between the ambient
temperature and the reflux temperature of the solvent.

The compounds of formula (XI) are prepared by

reacting a compound of formula
NC R,

in which R’;, R’,, R’; and R's are as defined above with
hydroxylamine, in the presence of a base such as
triethylamine, in a solvent such as ethanol and at a
temperature between the ambient temperature and the
reflux temperature of the solvent.

The compounds of formula (XIV: R’, = CN) are
known and are prepared according to the methods
described in WO 2004/041817.

The invention, according to another of its
aspects, also provides the compounds of formula (IX),
(X), (XI) and (XII). These compounds are of use as

synthesis intermediates of the compounds of
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20 described in WO 2004/ 041817. The invention
according to another of its aspects, also provides
the conpounds of formula (IX), (X, (XI) and (XI1).
These conpounds are of use as synthesis internediates
of the conpounds of 28 - formula (I) Accordingly the

i nvention provides conpounds of formula 1O O Rl14
-NH-Nrk,- RB P~NNO RL R25in which - Rl represents
a hydrogen atom a (Cl-C4yakRyl- group; a group
-(CH2)mOH;, a group -(CH2)nCN;, or a group -

(CH2) ™\RORI 0; - R2 represents a hydrogen atomor a
ermodpral @yYl- group; 10 - R3 represents a phenyl
substituted by R6, R7, Re; - R5 represents, a h dr%gg%_
atom or a PCECCAINAIA IEhg daprentiors PIRY1GRF r%)mp nas
re resenﬁgteach i ndependently of one another, a
ﬁ§gﬁ5§€W om a hal ogen atom a (Cl-C4)alkyl group

a (Cl-4)al ko group® a hydroxyl; 15 a cyano; a group

(CH2) nNRORllo; or a“
and R10 repk -NEze
a hydrogen atomor a (C

group -0- (CH2)nNROR10; - R9
N &R E[] 1l

one anot her,

and R10, together with t “ & ﬁ.f\%glto

in which

R, represents a hydrogen atom; a (Ci-C4)alkyl group; a
group - (CHz)wOH; a group - (CH:)},CN; or a group

- (CH2) wNRyR10;

R, represents a hydrogen atom or a (Ci-Cy)alkyl group;
R; represents a phenyl substituted by Rs, Ry, Raj

R; represents a hydrogen atom or a (C;-C,)alkyl group;
Rs, R, and Rs; represent, each independently of one
another, a hydrogen atom; a halogen atom; a

(C1-C4) alkyl group; a (Ci1-C.)alkoxy group; a hydroxyl;
a cyano; a group - (CHz)aNRgRip; ©Or a group

-0- (CHz) uNRoR107

Ry and R, represent, each independently of one
another, a hydrogen atom or a (C:-C4)alkyl group;

or else Ry, and Rig, together with the nitrogen atom to
which they are bonded, constitute a heterocyclic
radical selected from pyrrolidin-1-yl, piperidin-
1-yl, morpholin-4-yl or piperazin-1l-yl unsubstituted

or substituted in position 4 by a (C:-C4)alkyl;
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20 which they are bonded, constitute a heterocyclic
radi cal selected frompyrrolidin-I-yl, piperidin-

1-yl, norpholin-4-yl or piperazin-1-yl unsubstituted
or substituted in position 4 by a (Cl-C4)al kyl; - 29
R14 represents a hydrogen atom a (Cl-C4)al kyl group;
or a group -NR17R18; R17 and R18 represent, each

i ndependently, a hydrogen atomor a (Cl-C4)al kyl
group; R16 may also represed® a 5 group -COR21; or a
group -S02R22; R21 represents a (G 4) aIkyI group; a
(C3-C6) cyclo- al kyl group; or group - CHQ)nNRQRlO;
R22Rrie FEPIEREs & (acilyci@)oa%lat@frbuﬁ (Ca-fplallyl grpup;

3;

and 10 - nis 0, 1, 2 or 3. The invention al so

pro@Fdésg€6HBouHB§Re¢f fornula 0 11 H2NNNHCR3 NO
R5 Rl R2 in which nts rogen .ato
é&‘Faleg/l r?ﬁ%enta %;11, c? Cﬁ?jll}/f ga r}l%érorgen

a( E}%%?}g.gﬁ P lﬂ%*(f @&;éﬁrﬂle%lﬁr Wy &¥sd %éfis@égﬁt a
rePLESERt §08R£’1,-e®9 SUIshid UtRgdrby, R6, R7, Re;

R, represents a (C1-C,)alkyl group; a (C3-Cg)cyclo-
alkyl group; or a group - (CHz)uNRoRio;
R represents a (C;-C4)alkyl group;

mis 1, 2 or 3; and

- nis 0, 1, 2 or 3.
The invention also provides compounds of
formula
I
H,N-NH-C // N R,
wou
O
R, R
in which
- R, represents a hydrogen atom; a (C;-Ci}alkyl group; a
group - (CHz)n,OH; a group -{(CH).CN; or a group
- (CHz) wNRgR10;
- R; represents a hydrogen atom or a (C;-Cs}alkyl group;
- Rs; represents a phenyl substituted by R¢, Ry, Ra;
- Rs represents a hydrogen atom or a (Ci-C4)alkyl group;

R¢, R, and R represent, each independently of one
another, a hydrogen atom; a haleogen atom; a

(C1-Cq) alkyl group; a (Ci1-Cs)alkoxy group; a hydroxyl;
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20 - RS represents a hydrogen atomor a (Cl-C4)al kyl
group; - R6, R7 and R8 represent, each independently
of one another, a hydrogen atom a hal ogen atom a
(Cl1-C4)al kyl group; a (Cl-C4)al koxy group; a hydroxyl;
- 30 a cyano ; a group - (CH2) NROR1O ; or a group
-O (CH2) M\NRgR10; R9 and R10 represent, each

i ndependently of one another, a hydrogen atomor a
(Cl-C4)al kyl group; 5 - or @8l0se RO and R10, together
with the nitrogen atomto which they are bonded,
constitute a heterocyclic radical selected from
pyraotydmn:IaygrO@PpeKCﬂzhﬁmﬁRyi OFD Bp HBIOVR- 4- y|  or

pi perazin- 1- unsubstituted or substituted in
posr@réﬁﬁﬁnﬁ§SEM(Cl C4)alkyl; 10 - mis 1, 2 or 3; and
- n_is 0, 1, 2 or 3. The invention al.so ? des

con%mﬁ{a% Ryp TEBFREFAC oL BN RERPENAENT %°rs R

(12 e if Ry = heipost B ERcor ?aﬁé?%?ggﬁgﬁo%?o@f
A G&'}%)g@é Rl &8P Eoé%émgﬂo‘bhe nitrogen atom to

which they are bonded, constitute a heterocyclic
radical selected from pyrrolidin-1-yl, piperidin-
1-yl, morpholin-4-yl or piperazin-1-yl unsubstituted
or substituted in position 4 by a (C;-Cy)alkyl;

- mis 1, 2 or 3; and

- nis 0, 1, 2 or 3.

The invention also provides compounds of

ﬂ-OH
-~

H,N |

formula

R, | |

in which
- Ry, represents a hydrogen atom; a (C;-C4)alkyl group; a
group - (CH,;)wOH; a group - (CH;).CN; or a group
- (CHz2) wNRgR10;
- R; represents a hydrogen atom or a (Ci-C4)alkyl group;
- Rs; represents a phenyl substituted by R¢, Ry, Ra;
- Rg represents a hydrogen atom or a (C;-C4)alkyl group;
- R¢, Ry and Rgs represent, each independently of one

another, a hydrogen atom; a halogen atom; a
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- R2 represents a hydrogen atomor a (Cl-C4)al kyl

group; 20 - R3 represents a phenyl substituted by R6,
R7, R8; - R5 represents a hydrogen atomor a
(Cl-4)al kyl group; - R6, R7 and R8 represent, each

i ndependently of one another, a hydrogen atom a

hal ogen atom a - 31 (Cl-C4) al kyl group; a (Cl-C4)

al koxy group; a hydroxyl; a cyano; a group

- (CH2) nNRgR10; or a group- 2& (CH2) M\RORj 0; R9 and R10
represent, each independently of one 5 another, a

hydr ogen atomor a (Cl-C4)al kyl group; or else R9. and 1,
R 0{CtdheeAky LlwBrRuPhe 2ni(Cr 0ge P LAEBH (ORI éh THRPxY L
are bonded, constitute a heterocyclic radica

sel @cEEINP i ofh PYPYBI rg?%z)zuN?ﬁmpSi pér PdERPYE- yI |

nmor phol i n-4-vl_or piperazin-1-yl unsubstituted 10 or
subs?T { dEEd™ R’p’ésition 4 by a (Cl-C4)alkyl; - mis

1 or_ 3;_and - _n_is. 0 2 { Hvent i al so
y ’ D: eden 21 Qedenddfe 1 PVERI LRD
pro ?dﬁ§§éﬁﬁpﬁﬁ%ﬂgs%?t f%%ﬁulé_%e - g' R3O N/
| \afbBhed Onddrfleflacll vbi 4N (c, ) baRyes etbhrd
hydrogen at om f - ?a_ yl group; a
- or else Ry, and Ris, together with the nitrogen atom to
which they are bonded, constitute a heterocyclic
radical selected from pyrrolidin-1-yl, piperidin-
1-yl, morpholin-4-yl or piperazin-1-yi unsubstituted
or substituted in position 4 by a (Ci-C4)alkyl;
- mis 1, 2 or 3; and
- nis 0, 1, 2 or 3.
The invention also provides compounds of
formula
1 O—N
c1—-$ \
Cl I

in which
- R; represents a hydrogen atom; a (C;-Cy)alkyl group; a
group - (CH:)nOH; a group - (CHz)nCN; or a group
- (CHz) uNRgR10;
- R; represents a hydrogen atom or a (C;-C,)alkyl group;
- R; represents a phenyl substituted by Re, Ry, Rei
- Rs represents a hydrogen atom or a (C;-Cs)alkyl group;

- Rg, R, and Rg represent, each independently of one
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group -(CH2)nOH;, a group -(CH2)nCN; or a group - (CH2)
MIRORI 0 ; 20 - R2 represents a hydrogen atomor a

(Cl-C4)al kyl group; - R3 represents a phenyl
substituted by R6, R, R8; - R5 represents a hydrogen
atomor a (Cl-C4)al kyl group; - R6, R and R8

represent, each independently of one - 32 another, a
hydrogen atom a halogen atom a (Cl-C4)alkyl group;
a (C, -C4)al koxy group; a hydoxyl; a cyano ; a group
- (CH2) NRORIo ; or a group -0- (CH2)mMNRORI o; 5 - R9
and R O represent, each independently of one another,
a hgdobhen. aeohyEroaepCAL OBy aRkPRlEFBRPALEN: efse RO

and R10, ether with the nitrogen atomto
t he&cm%)@é%d’éd grepwEst e G- 54 )r@g’é‘?’é‘éﬁ? PP ra\:\g?%%l'oxyl‘

selected fromp rrollgln | - plper|d|n 10 1-yl,

nor pheY#RCA- 9|g PUBi b ng Rigi s oWt ed” or
subséltaggp Ny p05|t|on 4 by a (Cl-c4)alkyl; - mis 1,
2 or N EeRpp 7 g 0, 1, 2 or 3. In the absence of

anyel Ndl £at | °9e§9eggst15e889t m&m&lﬂ@ne& gtes gel ear

maghetT ¢ redonance speétra are recorded in

DVEQ, dBhe Lhegrﬁga %@ﬁ !anmpb%Csd (bN-ENVERES, Mgl i s

S|tuate from the tetranethyIS|Iane The
SJ 982l 8108SRY V&QdImoww&géehexpwaaﬁedhasfuzeogem awsm to

singlet; se: singlet, enlarged; d: doublet; dd:

dOUbhEEh dnebl ade bonﬂédplebnstdtuteuplheteﬁouybédp
radical selected from pyrrolidin-1-yl, piperidin-
1-yl, morpholin-4-yl or piperazin-1-yl unsubstituted
or substituted in position 4 by a (Ci-Cs)alkyl;

- mis 1, 2 or 3; and

- nis 0, 1, 2 or 3.

In the absence of any indication to the
contrary, the proton nuclear magnetic resonance spectra
(*H NMR) are recorded in DMSO-ds; the reference is
placed in DMSO-d¢, which is situated at 2.50 ppm from
the tetramethylsilane.

The signals observed in NMR are expressed as
follows: g: singlet; se: singlet, enlarged; d: doublet;
dd: doublet, doubled; t: triplet; td: triplet, doubled;
g: quadruplet; m: unresolved peak; mt: multiplet.

The examples which follow describe the
preparation of certain compounds in accordance with the

invention. These examples are not limitative and serve

merely to illustrate the present invention. The numbers
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g: quadruplet; m unresolved peak; nt: nultiplet. The
exanpl es which follow describe the preparation of
certain conpounds in accordance with the 25

i nvention. These exanples are not limtative and serve

nerely to illustrate the present invention. The
nunbers - 33 of the conpounds exenplified match those
given in the table hereinafter, which illustrates the

chem cal structures and physi cal properties of sone
conmpounds according to the invention. 5 In the
preparati ons and exanpl es below, the follow ng
abfbriene atonprsurate arssth] i RN mati 4ty PRy | TR s dhe
TEA. triethylam ne DVA: di nethyl acetam de 10 DVF:
diatekeh e s e R P@l%tkﬂlﬁﬁﬁ%ﬁ%rtmlcal

di met hyl f or mam de di net hyl aceta

;g;crmmemﬁ AhhyRical RHARAHAF rﬁ%n%crfgﬁdﬁca%m%ds
THF: tetrah furan Ether di ethyl ether DCM
SinatiE Jd?ﬁat'%‘/%ﬁ'g"‘e G ey %’nyl di | m dazol e AcCEt:

sty acel e 20 MO ARELE 18 dlie pescr, ine
z%é%%%%ing abbreviations are used:

DIPEA: diisopropylethylamine

TEA: triethylamine

DMA: dimethylacetamide

DMF: dimethylformamide

PE: petroleum ether

DMFDMA: dimethylformamide dimethyl acetal

NMP: N-Me pyrrolidin-2-one

LAH: lithium aluminium hydride

THF: tetrahydrofuran

Ether: diethyl ether

DCM: dichloromethane

CDI: carbonyldiimidazole

AcCEt: ethyl acetate

AcCOH: acetic acid

dppp: 1,3-tris(diphenylphosphino)propane

iPrOH: isopropyl alcohol

Bredereck’s reagent: tert—butoxybis(dimethylamino)—

methane

DDQ: 2,3-dichloro-~5,6-dicyano-1,4-benzoguinone

PyBOP: (benzotriazol-1-yloxy)tripyrrolidino-
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Bredereck' s reagent: tert-butoxybis(dinethylam no)-
nmet hane 25 DDQ

2, 3-di chl oro-5, 6-di cyano- 1, 4- benzoqui none PyBOP:
(benzotriazol -l-yloxy)tripyrrolidino - 34 -
phosphoni um hexaf | uor ophosphate AT: anbi ent
tenperature mp.: nelting point Preparation of the
conmpounds of fornmula (VI) 5 The conpounds of fornula
(VM) can exist in 2 tautomddic fornms: Rrv Rev. R ~ |
I or s NNHRs aNNR2 RL R2 R  Preparation 1.1

N- Met hyl - 5-brono- | H-i ndol e-2-am ne, 10 hydrochl ori de.
A) Rhogmrheppupphengf}urreBhAfPR§ERazi ne. 10 g of

4- br omophenylhydrazi ne hydrochl oride are dissolved in
30 AT :ofMRAPRE; E6MPEHABRTR2CO8 and 36 m of net hyl
formate are_added and then the mxture 15 is heated
at PePr ax"FoFI#InBEFEnd then at AT for 12 hours. The

ipitate, f is fidt
e L S U3 et L 49 ol
i 10. 5 .g. of N X
R T e i S

MHz) @ 6.7 m .34-7.41 ppm m 2H
& RR RPN chbths -
Ry Ry
. - XK
R N NH Rs N” KR,
R] R2 » R1

Preparation 1.1

N-Methyl-S-bromo-1H-indole-2-amine,
hydrochloride.
a) N’ - (4-Bromophenyl) -N-formylhydrazine.

10 g of 4-bromophenylhydrazine hydrochloride
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 1 hour and then at AT for
12 hours. The precipitate formed is filtered off and
then washed with an isopropanol/PE mixture (50/50;
v/v). This gives 10.5 g of the expected compound.

NMR CDCls (300 MHz): 6.73-6.77 ppm: m: 2H;
7.34-7.41 ppm: m: 2H; 8.33 ppm: m: 1H.
B) N-Methyl-N’ - (4-bromophenyl)acetohydrazine.

A solution of 80 ml of LAH in THF is heated
to reflux, 10.5 g of the compound obtained in step A,

in suspension in 60 ml of THF, are added and then the
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B) N-Met hyl -N - (4-bronophenyl ) acet ohydrazi ne. A
solution of 80 mM of LAHin THE is heated to ref |ux,
10.5 g of the conpound obtained in step A, in
suspension in 60 mM of THF, are added and then the 35
m xture is heated to reflux for 15 hours. The reaction
m xture is cooled and then 12 m of water and 9 m of

i N NaOH are added dropwi se. The mixture is filtered
over Celite(r) to renove thési nsol uble and then washed
5 wth AcOEt and the reaction mxture is evaporated to
dryness. The residue is taken up in 80 m of AcOH and
Mixguete KECh@atedBEoniredfl ugatiarr dfd haveis -4 The greaction
acetic anhydride are added and the m xture is |eft

Wi e e feodedaribithEmdar M ©f Yaksta 8¢ °f
SR DI e S G B et B FIGTPERE A ded
S ieT b FeBRSBuRIe KRACLBETS L300 RED) Y ¥Geds]
gagggikﬁ%ﬁésﬁgi%%%Qéﬁﬁﬂ%sﬁﬁniﬂjxéﬁfgrﬁ%(E%éﬂﬁyaﬂ@dzgﬁ
'E!rlig}f;{é@e - Ay Qylddd ndolgnsaninen vdrackoricde, shd

g the conpound fromthe preceding step are

dissplored,tn, 50n do ohl RSE waged 4he sénit4 onl i sf 2cetic
heat'ed at 80C for 2 hours. Following return to AT,

elhsidrigaadded alikd drea piibaterd dremdefits wiitlht er ed
of f and then washed with ether. This gives 8.2 of
tde rreixpecite AT dipoundhour. It is decanted and then the
organic phase is dried over MgS0; and evaporated to
dryness. Petroleum ether is added and then the crystals
formed are filtered off to give 9 g of the expected
compound.

NMR CDCls; (300 MHz): 2.15 ppm: s: 3H;
3.13 ppm: s: 3H; 6.57-6.62 ppm: m: 2H; 7.32-7.40 ppm:
m: 2H.
) N-Methyl-5-bromo-1H-indole-2-amine, hydrochloride.

9 g of the compound from the preceding step
are dissolved in 50 ml of POCl; and the solution is
heated at 80°C for 2 hours. Following return to AT,
ether is added and the precipitate formed is filtered
off and then washed with ether. This gives 8.2 g of the
expected compound.

NMR CDCl; (300 MHz): 4.31 ppm: s: 3H; 7.14-
7.87 ppm: m: 4H; 10.70 ppm: m: 1H; 12.62 ppm: s: 1H.

Preparation 1.2
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NVMR CDC13 (300 MHz) : 4.31 ppm s: 3H 7.14- 25 7.87
ppm m 4H, 10.70 ppm m 1H, 12.62 ppm s: 1H.
Preparation 1.2 - 36 Methyl

1- met hyl - 2- (et hyl am no) - 1H i ndol e- 5- car boxyl at e.
A) Methyl 4-(2-acetyl hydrazi no)benzoate. 5.5 g of
nmet hyl 4- hydrazi nobenzoate are 5 dissolved in 38.2 n
of AcOH containing 2.4 g of sodium acetate and the
solution is heated at 80Cf8f 18 hours. The inorganic
material is renoved by suction filtration and then
evaporation is carried out and the resi due is ta

up in a mi MeaRhvilofl Eexdy 1sdct (meyk hye amina) atlifo A

7.97 g of the expected conpound. B) Mt hyl
£3rpoxydHe-1, 2- di et hyl hydr azi no) benzoate. 2.95 g of

% NaH ded DIVE dth
é’ﬁspeﬁ@%ﬁ& Sus@mr%?%tjf %ﬂ%asz&%)tq?rgdﬁ%ng of et he
c_onpound fro theﬁ_p ln% %é%q‘ I’lllob]e%z%%!tlétl in a

, a

m ni mum of ew mnutes, 9.75
Hs s(qolr\fpetdqyl '3%_ Zdina RARWISiGg 21he dNott Woium
is stirred for our e mxture is “poured

i tilOmeand @y arted fyrt h
K%%T%eﬁ%ﬁ%q#%?éyllssomshed with NaCl, dried

and ey apdatiebrigrdicy naredig 10fi g fi%n@(mttgd suction
compound. C) Methy

Fineidudich (@Rt iHeamave)pcddt indolier farodreiboptataend e
g of the conmpound fromthe preceding step and 62 ni
afe spibep hicr usakeny aip dmi de mEme Yk e &dOt huction

filtration gives 7.97 g of the expected compound.
B) Methyl 4-(2-acetyl-1,2-dimethylhydrazino)benzoate.
2.95 g of 95% NaH are suspended in 90 ml of
DMF, and the suspension ig admixed dropwise with
8.135 g of the compound from the preceding step, in
solution in a minimum of DMF, and then, after a few
minutes, 9.75 ml of methyl iodide are added dropwise.
The mixture is stirred at AT for 1 hour. The mixture is
poured into saturated NH,Cl solution and extracted with
ACOEt. The organic phase is washed with NaCl, dried and
evaporated to give 5.4 g of the expected compound.
C) Methyl 1-methyl-2-{methylamino)-1H-indole-5-
carboxylate.
5.4 g of the compound from the preceding step
and 62 ml of phosphorus oxychloride are mixed and the
mixture is heated for 2% hours at 80°C. The mixture is

evaporated and the residue is taken up in AcOEt. The
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25 mxture is heated for 2% hours at 80C. The m xture
is evaporated and the residue is taken up in AcCEt.
The - 37 solid fornmed is filtered off with suction,
washed with AcOEt and dried to give 4 g of the
expected conpound. NWVR MeQD (250 MHz): 3.2 ppm s:
3H, 3.6 ppm s: 3H, 3.9 ppm s: 3H, 7.3-7.4 ppm m
2H, 8.1-8.2 ppm 5 m 2H Preparation 1.3 Methyl

2- (et hyl ami no) - 1Hi ndol e=537car boxyl ate. A) Met hyl

4- (2-acetyl - 2- et hyl hydr azi no) benzoate. 10 10 g of
the conpound from Preparation 1.2, step A ar

goddel eamed d6 Filserashpdions E)leugﬁd%ewa@aeét Mg

is cooled to OC In small portjons, H

ACEFAIAEE Axd o8t it BiYS ¢ Faioht §|hﬁ’et?x§ﬁlcl%legt ﬁ@mpou
| ut f h . 4.5 n1 f CHBI d
TeChnd Che PRl e%io??v?&ed X B Er, 0 2 nar & FEh:

Th t d t C
gdfasﬁ-e?e‘:%h%”pﬂ‘e% B n iy i RO 2 M hpm.

Rpa is washed with saturated NaCl solution, dried
over SO and then purified by chronatography on 20

silica, el ghidpg WilibnAQQBt/ cycl ohexane (50/50; v/v
then 75/25; v/v). This gives 6.2 g of the expected

compound.  Mal¥R (20 yWHEAY nod -13-Apidole-53H, 3. 17
ppm s: 3H, 3.89 ppm s: 3H, 6.11 ppm s: 1H 6.71
RRbokylalde .7. 98 ppm d: 2H 25 B) Met hyl

2- (et hyl am no) - 1H-i ndol e- 5- car boxyl at e.

A) Methyl 4-(2-acetyl-2-methylhydrazino)benzoate.

10 g of the compound from Preparation 1.2,
step A are dissolved in 60 ml of anhydrous DMF and the
solution is cooled to 0°C. In small portions, 1.9 g of
60% NaH are added and stirring is maintained until the
evolution of gas has ceased. 4.5 ml of CH;I are added
and the mixture is stirred at 0°C for 20 minutes. The
reaction mixture is poured into saturated NH,Cl
solution and then extracted with AcOEt. The organic
phase is washed with saturated NaCl solution, dried
over MgS0, and then purified by chromatography on
silica, eluting with AcOEt/cyclohexane (50/50; v/v then
75/25; v/v). This gives 6.2 g of the expected compound.

NMR DMSO (300 MHz): 2.15 ppm: s: 3H;

3.17 ppm: s: 3H; 3.89 ppm: s: 3H; 6.11 ppm: s: 1H;
6.71 ppm: d: 2H; 7.98 ppm: d: 2H.
B) Methyl 2- (methylamino)-1H-indole-5-carboxylate.

5.3 g of the compound from the preceding step
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5.3 g of the conmpound fromthe preceding step - 38
are dissolved in 30 nl of POCl13 and the solution is
heated at 80C for 2 hours. After the reaction m xture

‘has been cool ed, ether is added and the m xture is

stirred. The precipitate formed is filtered off and 5
then washed with ether to give 3.2 g of the expected
compound. NVR DMSQ(300 MHz): 3.08 ppm s: 3H, 3.85
ppm s: 3H 4.25 ppm s: -2B8 6.29 ppm d: 1H, 8 ppm
m 2H, 10.78 ppm s: 1H, 12.64 ppm s: 1H 10
Preparation 1.4

Bk diyEscdviede timy 38nimdo o1 BAGIdopBA5t BEr BB URLPR (8.
A N -(4- Q/an heny acetohydra2|de A sol utiion aof 5
Seakegy @vo S Iﬁyd adiovEs -1 B Eedr GO GrEedE TR AFRY

of acetlc aC|d agmxed %qud%%ga%lul%és
t t

. saror@%” é" ¢ Eoéf%éa% RS e, 4830 e Z%‘HJ %'f‘fh s

l'\'-la(f’l%lt sc‘?'lS %dg:‘?’qgn%d% ?’:%S%c?v rv‘\%ggO% \gngkt he soI vent %?is

eV ufitltded under vacuum The residue is triturated in
AcCEt mi xture (90/10; v/v) and the precipitate

formed is MR eMed @fdo WHZ) :SuCtisoppmEhiss: @Rves .458 ppm:
of the expected conpound. 25 1H NMR CDC1l3 (300 MHz):

S :( ey 4 .2Odprs: AH2E;6.67%9 ¢ipni2Hd:7.153: &dprdH, n8. 25i;
s: 1H, 9.76: s: 1H.
10.78 ppm: s: 1H; 12.64 ppm: s: 1H.

Preparation 1.4 ‘

1-Methyl-2- (methylamino) -1H-indole-5-carbo-
nitrile.

A) N’ - (4-Cyanophenyl)acetohydrazide.

A solution of 5 g of 4-cyanophenylhydrazine
hydrochloride in 40 ml of acetic acid is admixed with
2.7 g of sodium acetate and then heated at 80°C fof
20 hours. The reaction mixture is concentrated under
vacuum, the residue is taken up in water and extracted
with AcOEt, the organic phase is washed with saturated
NaCl solution and dried over MgS0, and the solvent is
evapcrated under vacuum. The residue is triturated in a
PE/AcOEt mixture (90/10; v/v) and the precipitate
formed is filtered off with suction. This gives 4.8 g
of the expected compound.

'H NMR: CDCl; (300 MHz): & (ppm): 1.92: s: 3H;

6.75: d: 2H; 7.53: d: 2H; 8.25: s: 1H; 9.76: s: 1H.
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39 B) N -(4-Cyanophenyl)-N, N -di met hyl acet ohydr azi de.
A suspension of 2.8 g of 60% NaH in oil in 50 m of
DMF is adm xed, dropwi se and at AT, with a solution
of 4.8 g of the conpound obtained in the 5 preceding
step in 20 Ml of DWF, and stirring is maintained
until the evolution of gas is at an end. Subsequently
6.8 m of nethyl iodide are added and then stirring
is maintained at AT for 2-hdfrs. The reaction mixture
is poured into saturated NH4Cl solution and 10
extracted wth AcCEt, the organic phase is washed wth
&t ur & ed ANSERNSEherTYIn -Ahdl’ dG188 teVeR TRy SeY &R

sol vent is evaporated under vacuum The resi,due s

taken up i PESRRISIE Sfedi-pi Catd PO i ST Qe
Bortuit, DHE rsraceBees SEomiae & ginp T IR &7
%551@'0913 of 4 .?éH;g %fz Jt:heS :co%'f:'rou%J%btgfin%ﬁ; i e O
' o ) i Adol . duide. A
SRRt B R o S e B e

r&{aﬁ%%%&%dsaﬁﬁiiln 3R By AltREEL 3 1 aheated tatan’2ad.or

1 hour 30 mnutes. After cooling to AT, the
@h%%egute&\itqﬁ . el off inlderad iofdfidd tafres Weldedn amad then
washe

with ether. This gives 3.4 g of the expected

coIpaumd: i2b rriepariatddmtl AT for 2 hours. The reaction
N, 1- Di net hyl -1 Hi ndol - 2-am ne. - 40
mixture is poured into saturated NH,Cl golution and
extracted with AcOEt, the organic phase is washed with
saturated NaCl solution and dried over MgSO; and the
solvent is evaporated under vacuum. The residue is
taken up in PE and the precipitate formed is filtered
off with suction. This gives 4.5 g of the expected
compound.

'H NMR: CDCl; (300 MHz): & (ppm): 2.04: s: 3H;
3.03: s: 3H; 3.21: s: 3H; 6.70: d: 3H; 7.57: d: 2H.
C) 1-Methyl-2- (methylamino) -1H-indole-5-carbonitrile.

A solution of 4.0 g of the compound obtained
in the preceding step in 30 ml of POCl; is heated at
75°C for 1 hour 30 minutes. After cooling to AT, the
precipitate formed is filtered off with suction and
washed with ether. This gives 3.4 g of the expected
compound.

Preparation 1.5

N, 1-Dimethyl-1H-indol-2-amine.
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This compound is prepared according to the procedures
described in WO 2004/ 041817, mp. = 249C. Preparation
of the compounds of fornmula (V1) or (VII1). 5
Preparation 2.1 Ethyl 2-(3-bronmophenyl)-3-hydroxy- 2-
propenoate (VII). A) Ethyl 3-bronophenyl acetate. 5 g
of 3-bronophenyl acetic acid are dissolved 10 in 80 n
of ethanol, 3 m of concentrated H2SO4 are added and
then the solution is heated4& —reflux for 2 hours. The
et hanol is evaporated and the residue is neutralized
with saturated K2CO3 solution and then extracted with
AcOEt and diiisd cvarowWgSOs PRARRIAY e ding ¢ofthse
expect ed conpound in_|iquid forw NVR CDC13 (300 Nﬁ?)
Procegiyssa descbegl 5o Jn2 404 /A4 181 g Tydin 2 PH
7.09-7.37 ppm m 4H  B) Ethyl

2-(3-brono I)a-%t%&%x*&&e‘z&ﬂ“tﬁ?éﬂ’é’aﬁ of J';3‘:f:'§r“'lgj"=“of(VII)
t he %und fromthe preceding step 20 are dissol ved
i9F of ethyl formate and, in small portions, 1.7

g of 60%)N@H [ s Stirring is maintained at AT
for 5 hours.éﬁé?%ngﬁﬁﬁ%%is poured into 100 m of IN

HC1 and th%ﬁﬁgéaggﬁgﬁ?¥£§$ Hgﬁ;i}_3jﬁyhggg§j§u:ract is

dried over n evaporated Z5 to "dryness.
SRS S g of the expected conpound in the form
of an oil. - 41 NWR CDC13 (300 MHz) : 1.9 ppm t: 3H,

A) Ethyl 3-bromophenylacetate,.

5 g of 3-bromophenylacetic acid are dissolved
in 80 ml of ethancl, 2 ml of concentrated H,SO; are
added and then the soluticn is heated at reflux for
2 hours. The ethanol is evaporated and the residue is
neutralized with saturated K.CO; solution and then
extracted with AcOEt and dried over MgSO,. This gives
5.2 g of the expected compound in liquid form.

NMR CDCl; (300 MHz): 1.18 ppm: t: 3H;

3.50 ppm: s: 2H; 4.08 ppm: g: 2H; 7.09-7.37 ppm: m: 4H.
B) Ethyl 2-(3-bromophenyl) -3-hydroxy-2-propenoate.

5.2 g of the compound from the preceding step
are diséolved in 70 ml of ethyl formate and, in small
portions, 1.7 g of 60% NaH are added. Stirring is
maintained at AT for 5 hours. The mixture is poured
into 100 ml of 1N HCl and then extracted with AcOEt,
and the extract is dried over MgSO, and then evaporated
to dryness. This gives 5.8 g of the expected compound

in the form of an oil.
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4.20 ppm q: 2H, 7.11-7.42 ppm m 5H, 12.06 ppm d:
1H Preparation 2.2 5 Ethyl

2- (2, 4-di met hyl phenyl ) - 3-di net hyl am no- acryl ate
(M11). A 1-Brononethyl -2, 4-di met hyl benzene. 5 g of
(2, 4-di net hyl phenyl ) met hanol are dissolved in 100 mi
of ether. The reaction mxture is 10 cooled to OC. It
is adm xed dropwise with 5.2 ml of phosphorus
tribromde. It is stirred-atlanbi ent tenperature
overni ght. The reaction mxture is poured onto ice
and extracted with AcCEt. The organic phase is washed
wi th satur a8 QWA $3PAt MBE) : The2oPBENi &:pRHse 15 is
dried over MgSM4, filtered and evaporated to dryness.
Thi2d Finres @7, Hy of- Hlhe -épddd "orfburd - O NR 3
300 MHz) : 2.28 ppm s: 3H 2.35 ppm s: 3H 4.48

s: 2H, 6.90-7.22 ppm m 3H B)

(2, 4-D net hyl phenyl,)acetqnitrile. 20 7.3 g of the
conpound f&%ﬁ&?ﬁ@%ﬂfﬁ%gh?%g step are dissolved in 120
m of ethangl and 3 _Qf r ofs SirdAo -
cyani de ar:eﬁa}\la%e% (%Hg rﬁ{ﬂeur |p§18 égt%d(%tn%%é ux °

fQ haur§;77He ethanol is evaporated and the
raesﬁ)g[l?e |s(s‘ie:1[k-|:-[2ri up in water. It is extracted 25 with

AGOEL jand-drligie e -, 9A jGe 8 drizatashed with

saturated NaCl solution. The organic phase is dried -
42  over MpSQoff i (2t er-em rnthyyiranal) e tierdyly ress .

This gives 5.3 g of the expected conpound. _
dissolved in 100 ml of ether. The reaction mixture is
cooled to 0°C. It is admixed dropwise with 5.2 ml of
phosphorus tribromide. It is stirred at ambient
temperature overnight. The reaction mixture is poured
onto ice and extracted with AcOEt. The organic phase 1is
washed with saturated NaCl solution. The organic phase
is dried over MgS0,;, filtered and evaporated to
dryness. This gives 7.3 g of the expected compound.

NMR CDCl, (300 MHz): 2.28 ppm: s: 3H;

2.35 ppm: s8: 3H; 4.48 ppm: s: 2H; 6.90-7.22 ppm: m: 3H.
B) (2,4-Dimethylphenyl)acetonitrile.

7.3 g of the compound from the preceding step
are dissolved in 120 ml of ethanol and 30 ml of water.
4.7 g of potassium cyanide are added. The mixture is
heated at reflux for 5 hours. The ethanol is evaporated
and the residue is taken up in water. It is extracted

with AcOEt and then the organic phase is washed with

saturated NaCl solution. The organic phase is dried
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NVR CDC13 (300 MHz) : 2.37 ppm s: 6H  3.68 ppm s:
2H, 7.00-7.32 ppm m 3H 5 O Ethyl

(2, 4-di net hyl phenyl )acetate. 5.3 g of the conpound
2.2, step B are dissolved in 120 m of ethanol and 7
m of H2SO4. The solution is heated at reflux for 10
days. The ethanol is evaporated and the residue is
taken up in saturated 10 K2CB solution. It is
extracted with AcCEt and t-h&2 organi c phase is washed
with saturated NaCl solution. The organic phase is
dried over MgSOH4, filtered and evaporated to dryness.
Thies: ¢losss , 6L01gerkdaand| eyaposilkedl SONNRYEEES3 (Bo6
MHz) : 1.25 ppm t: 3H 2.27 ppm 2s: 6H 3.56 ppm
SivEg %314 spfmthe ezmect@dgﬂornpgmpm m 3H D)

Et hyl 2-(2,4- dlnethyl hen 3-di net hyl am no-

acryl ate. 2R @G 30f Pﬂex%l&l)rpoana% Pgﬁ’ftﬁé BFécedi ng

ste are dissolved in of Bred ck's reagent
Pré® SNt i%n A5 Hedt's d79 FE fnbr%rfg hour s. is

|
T eith off A TRyt dPlidgaton & o Iurleca
10/ 90; 25 | . NWVR
E:DClS (300 E\]\/ﬁz/)g O@ %ﬁeglé/%&ﬂs%’ 2, %36@!2 Bi\é&%pm s:
%iss%l%%dopm S0 %ti & 6&1@9{51 SndH m4.49 WL, . dThe

ppm m 4H. Fol | ow ng procedures
QﬁﬁﬁwﬂﬂdﬁlﬂéJHéKted at reflux for 10 days. The ethanol
is evaporated and the residue is taken up in saturated
K,CO; solution. It is extracted with AcOEt and the
organic phase is washed with saturated NaCl solution.
The organic phase is dried over MgSO,, filtered and
evaporated to dryness. This gives 6.0 g of a yellow
oil.

NMR CDCl, (300 MHz): 1.25 ppm: t: 3H;

2.27 ppm: 2s: 6H; 3.56 ppm: &: 2H; 4.14 ppm: g: 2H;
6.91-7.27 ppm: m: 3H.

D) Ethyl 2-(2,4-dimethylphenyl)-3-dimethylamino-
acrylate.

6.0 g of the compound from the preceding step
are dissolved in 9 ml of Bredereck’s reagent. The
solution is heated at 100°C for 15 hours. It is
evaporated to dryness. It is purified on a silica
column eluted with an AcOEt/cyclohexane mixture (10/90;
v/v). This gives 6.7 g of a yellow oil.

NMR CDCl, (300 MHz): 1.21 ppm: t: 3H;



Preparati ons descri bed above, the internedi ates of 5
formula (VI1) or (VIIl) collated in the table bel ow
are obtained. TABLE 1 CH3 HC OH R6 HCCH3 I | Il (~
\ CC-(VID R C'COIl XK~~OAlcor ~ROAkK R$
8 Prepara- R6, R' R8 Internedi ate Characterization
tions (VIl) or (MIIl) 2.3 2,4-didd (M1): ALk = Et NWR
CDC13 (300 MHz): 1.25 ppm t: 3H, 4.25 ppm q. 2H

7.13-7.44 ppm m 4H  12-0%3ppm m 1H mp. 73C
(MII1): Alk = -Me Prepara- R6, R7, Re Internediate
Characterization tions (VIIl) or (VII 2424d|0\/b

(2\/|346| PP 16 = 30 RV SDSD (300 Wi )2 - & P s & eh
44 ppm s: 3H 3.69 _)opm S. 3H 31_?5 ppm s: 3H
6* AP BPFG  Fpratim® A4~ 87 B ‘44  Prepara- R6,

R7, R8 Interritalo(I_JWaltne9 %ﬂragc% Sl M ging to the

Preparations described above, the intermediates of

5 formula (VII) or (VIII) collated in the table below are

obtained.
TAEBLE 1
N//CHS
OH
HC™ R, HC™ ‘\CH3
i Lo
Cc. -0 ~
R ~c” or C
@/ﬁ: ) P
O—Alk : -
&, R, R, Ry
Prepara-~|Rs, R, Rg Intermediate Characterization
tions (VII) or (VIII)

2.3 2,4-dicl | (VII): Alk = Et |[NMR CDCl; (300 MHz): 1.25
ppm: t: 3H; 4.25 ppm: J:
2H; 7.13-7.44 ppm: m: 4H;
12.03 ppm: m: 1H. m.p. =
73°C

(VIII): Alk = Me

Prepara-|Rg, R+, Re Intermediate Characterization

tions (VII) or (VIII)

2.4 2,4-diOMe| {(VIII}): Alk = Me|NMR DMSO (300 MHz): 2.62
ppm: s: 6H; 3.44 ppm: S:
3H; 3.69 ppm: $: 3H; 3.75

ppm: s: 3H; 6.40-6.438

ppm: m: 2H; 6.87 ppm: d:




tions (VIl) or (MIIl) 1H 7.41 ppm s: 1H 2.5 H
(M1): Alk = Me Described in J. Am Chem Soc., 1974,
96, 2127-9 2.6 3-Br (VIII): ALk = Me NVR DVSO (300
MHz): 2.66 ppm s: 6H, 3.50 ppm s: 3H 7.10-7.52: m
5H. 2.7 2-C1 (M1): Alk = Et '"H NVR CDC13 (300 MHz)
S (ppm: 1.24: t: 3H 4.25. q: 2H 7.15-7.50: m
4H, 12.0: d: 1H 2.8 4-C1 (VIII) ALk = Mo 1H NWR
CDC13 (300 MHz) S (ppm: ¥.57: s: 6H 3.51: s: 3H
6.98-7.44: m 5H 2.9 3-Br (VIIH ALk = Ft 2 10 4-Br
(M11): Alk = -Et mdg_i = 97C 2.11 3- F VIIIA Al k =
N ePRE AMRs » CBCGL R+ ( 3062091 EE¢ ppy acgerijggtion
3.50: s:|3H 6.90;7 Lo.m iy 7). 52: s:lH 2.12 4-F
(IR Nk - & ity of Wﬁ”\: Al-k—=—he-—HHNVR:
CDClS (3:)0 MHz): |S (ppm: 2 33: %H;3'7".412§p§rﬁ sS: 18H;
S 6t s 3H—7 0725 m A o4 - 4 Prepara-
R6,, R/, Re | ntermediyate. Gy acker|ipgatbk®Ped in J. Am. Chem.
Soc., 1974, 96, 2127-9
2.6 3-Br (VIII): Alk = Me[NMR DMSO (300 MHz): 2.66
ppm: s: 6H; 3.50 ppm: S:
3H; 7.10-7.52: m: 5H.
2.7 2-C1 (VII): Alk = Et |*H NMR: CDCl; (300 MHz):
d (ppm): 1.24: t: 3H;
4.25: g: 2H; 7.15-7.50:
m: 4H; 12.0: d: 1H.
2.8 4-Cl (VIII): Alk = Me|'H NMR: CDCl; (300 MHz):
& (ppm): 2.57: s: 6H;
3.51: s: 3H; 6.98-7.44:
m: SH.
2.9 3-Br (VIII): Alk = Et
2.10 4-Br (VIII): Alk = Et m.p. = 97°C
2.11 3-F (VIII): Alk = Me|'H NMR: CDCl; (300 MHz):
5 (ppm): 2.66: s: 6H;
3.50: s8: 3H; 6.90-7.31:
m: 4H; 7.52: s: 1H.
2.12 4-F (VIII): Alk = Et
2.13 3-Me (VIII): Alk = Me|'H NMR: CDCl; (300 MHz):
8 (ppm): 2.33: s: 3H;
2.66: s: 6H; 3.61: s: 3H;
7.04-7.25: m: 4H; 7.54:




tions (M1) or (MIIl) s: 1H 2.14 3-Owe (M I): Ak =
Et '"HNWR CDC13 (300 MHz) 6 (ppm: 1.35: t: 3H

3.85: s: 3H, 4.34: g 2H, 6.7-7.0:. m 2H 7.2-7.4:

m 3H 12.18: d: 1H 2.15 4-Ove (VIl): Alk = Et 'H
NMR CDC13 (300 MHz) S (ppm: 1.25: t: 3H  3.86: s:
3H 4.33: g: 2H, 6.92: d: 2H 7.23: d: 2H, 7.28: d:
1H, 12.08: d: 1H 2.16 3-CN (VII1): Alk = Et 2.17
4-CN (MI1'1): ALk = Et 2.18 35-diF (M1I1): Alk = Me : H
NVR. DVSO-d6 (300 MHz): S (ppm : 2.70: s: 6H. 3, 52:

s: 3H, 6] 79- 7.08] m 3H 7.53: §: 1H 2.19 2-Owe
@EveppraAlRe, =REt Re H NWvRRerwediatg 300 MHARarscEphration
1.24: t:|3H, 3.78 g: 2H, 6.85-7.00: m

: © S:.3H, 4.22:
2tkicpsiol 7 40. o YED 18 oI Ty 4g

Preparatjon 2.20 Ethyl s: 1H
3—{di-ret-hy-amror24—(2-—Horphotii-—4—
2.14 3-OMe (VII): Alk = Et ['H NMR: CDCl; (300 MHz):

& (ppm): 1.35: t: 3H;
3.85: s: 3H; 4.34: g: 2H;
6.7-7.0: m: 2H; 7.2-7.4:

m: 3H; 12.18: d: 1H.

2.15 4-0OMe (VII): Alk = Et |'H NMR: CDCl, (300 MHz):
& (ppm): 1.25: t: 3H;
31.86: s: 3H; 4.33: g: 2H;
£.92: d: 2H; 7.23: d: 2H;
7.28: d: 1H; 12.08: d:

1H.

Et

2.16 3-CN (VIII): Alk

2.17 4-CN (VIII): Alk Et

1]

2.18 3,5-diF |(VIII): Alk = Me|'H NMR: DMSO-ds (300

MHz): & (ppm): 2.70: s:
6H; 3.52: s: 3H; 6.79-

7.08: m: 3H; 7.53: s: 1H.

2.19 2-0OMe (VII): Alk = Et |H NMR: CDCl; (300 MHz):
3 (ppm): 1.24: t: 3H;
3.78: s: 3H; 4.22: g: 2H;
6.85-7.00: m: 2H; 7.1C-

7.40: m: 2H; 11.91: d:

1H,.
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yl et hoxy) phenyl]acrylate. A) Ethyl

[ 4-(2-norpholin-4-yl et hoxy)phenyl ]acetate. 5 A
solution of 1 g of ethyl (4-hydroxyphenyl)- acetate i
20 M of EtOH is adm xed with 2.5 g of K2CO3, 1.68 g
of 4-(2-chl oroethyl)norpholine hydrochloride and 0.0
g of tetrabutyl anmoni um i odi de and then heated at
reflux for 5 hours. After cooling to AT, the K2C33 is
10 filtered off and washed Wt EtOH and the filtrate
is concentrated under vacuum The residue is taken up
in water and extracted with AcOEt, the organi c phase

i s washed Raepugdian ZrdUri ed over MgSH4 and t he
solvent is evaporated under vacyum Th'@%%k&%%é&f%ii—

of the 15 &Xp8ct ed COMsodda™HHe 4o

| oyrl ess .oil DVSO-d6 (300 MHz S :
% h Mﬁnyélfmﬁtzm 2. 67 (t: 2H; ) . 53- gpgg) m

hyl E%%( CRES h&/mamAfrIH?kjoqzl AR Bﬁ’m hie rgfl]%léet%)te.
et hoxy) phenyld a4 é._y_,l i tfh& garece(fecng * 45-rﬂ/difoﬁﬁﬁqeny1) _

compound obt al ne ep i'n

Bredereck s Jeagents igtoneal eliixeDAE v ey @wtof cho3,
After cooling to AT, it is admxed with EtOH and
conrery I ed ynden ot ) Mol igley eg/dedtid cofi deheand
expected conpound in the formof orange-col oured oil

47, 01Pre el atd taratoundy ltdwenceanmo urodsl def ol hidesn Hedtgd at
(X) and (XI). Preparation 3.1

reflux for 5 hours. After cooling to AT, the K,CO; is

=]

filtered off and washed with EtOH and the filtrate is
concentrated under vacuum. The residue is taken up in
water and extracted with AcOEt, the organic phase is
washed with water and dried over MgSO, and the solvent
is evaporated under vacuum. This gives 1.5 g of the
expected compound in the form of a colourless oil.

' NMR: DMSO-ds (300 MHz): & (ppm): 1.17: t:
3H; 2.44: m: 4H; 2.67: t: 2H; 3.53-3.59: m: 6H; 4.02-
4.09: m: 4H; 6.88: d: 2H; 7.15: d: 2H.

B) Ethyl 3-(dimethylamino)-2-[4-(2-morpholin-4-yl-
ethoxy)phenyl]acrylate.

A mixture of 1.5 g of the compound obtained
in the preceding step in 1 ml of Bredereck’s reagent is
heated at 100°C overnight. After cooling to AT, it is
admixed with EtOH and concentrated under vacuum. This
gives 1.9 g of the expected compound in the form of

orange-coloured oil.
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3-(2, 4- D nmet hoxyphenyl ) - 1- et hyl - 2-ox0-2, 9- 5

di hydro-| H pyrido[ 2, 3- b] i ndol e- 6- car bal dehyde. A)

6- Br ono- 3- ( 2, 4- di met hoxyphenyl ) - 1- net hyl -1, 9-

di hydr opyrido[ 2, 3-b] i ndol -2-one. 4.0 g of conpound
fromPreparation 1.1 are dissolved in 30 ml of acetic
acid. The solution is 10 heated at 100C for 15

m nutes and then 3.6 g of the conpound from
Preparation 2.4 are added.- BYe -m xture is heated at
ref lux for 2 hours 30 mnutes. The reaction mxture
is cooled and then the precipitate forned is filtered
of f. This @nemamntdqpafof e gramamnds hfrFLe NVR
DMSO (300 MHz): 3.58 ppm s: 3H 3.65 ppm s: 3H 3.80
V). @B a$3(Xdm dd: 1H, 6.60 ppm s: 1H, 7.10
ppm d: 1H_7.29 ppm d; 1H, 7.43 ppm d: 1H, 8.04
ppm s: 2HFIEParA 41 1H 20 B

G b o) ey e s e 2 coxes 3y o
.th d. . i i | d
ﬁ%k}?’d&rﬁ%ﬁ'w]ﬁp‘.é‘a@ 11 EAL D AR 500 VoD

myxture 4.5, heaf ed af - 2006 Ak Aour s - meddyhihe , o-

reaction mxture 1's poured I nto water and the product

I8 I RRRedhM L B AgGRqolld2 ignaurified by - 48
chromat ography on a silica colum, eluting with pure

AcCEt and then gMdih Asdure Gtdnd Frparaionl M Sl ginees
0.82 g of beige powder. NVR DVMSO (300 MHz): 3.66 ppm
QisHdlved in 20 ml of acetic acid. The solution is
heated at 100°C for 15 minutes and then 3.6 g of the
compound from Preparation 2.4 are added. The mixture is
heated at reflux for 2 hours 30 minutes. The reaction
mixture is cooled and then the precipitate formed is
filtered off. This gives 3.3 g of the expected
compound .

NMR DMSO (300 MHz): 3.58 ppm: 8: 3H;
3.65 ppm: s: 3H; 3.80 ppm: s: 3H; 6.53 ppm: dd: 1H;
6.60 ppm: s: 1H; 7.10 ppm: d: 1H; 7.29 ppm: d: 1H;
7.43 ppm: d: 1H; 8.04 ppm: s: 2H; 12.21 ppm: s: 1H.
B) 3-(2,4-Dimethoxyphenyl)-1-methyl-2-oxo-2,5-
dihydro-1H-pyrido[2,3-blindole-6-carbonitrile.

3.0 g of the compound from the preceding step
are dissolved in 70 ml of NMP. 1.3 g of CuCN are added
and then the mixture is heated at 200°C for 24 hours.

The reaction mixture is poured into water and the

product is extracted with AcOEt. It is purified by
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5 3.70 ppm s: 3H, 3.80 ppm s: 3H 6.55 ppm dd: 1H
6.62 ppm d: 1H, 7.13 ppm d: 1H, 7.55-7.62 ppm m

2H,  8.10 ppm s: 1H, 8.37 ppm s: 1H, 12.53 ppm s:
1H C) 3-(2, 4-D net hoxyphenyl ) - 1-net hyl - 2- oxo- 2, 9-

di hydro-1 H pyri do[ 2, 3-b] i ndol e-6-car bal dehyde. 10 0.4
g of the conpound fromthe preceding step is

di ssolved in 30 m of pyridine, 10 ml of acetic acid
and 6 ml of water. 2.6 g of 4RaH2PO2 and 2.0 g of Raney
ni ckel are added. The m xture is heated at 65C for 40
hours. The catalyst is filtered off hot on Celite, 15
e cinial tacaetivs oash e Jiash qﬁeltwghme]dﬁdl AR EFS o
dryness and the residue |s taken u §E nd then
DR A9 he GFTe IR MBS F B 21 (4G ar e Gl
MySO4 and then purifjed by chronatography on a S|I|ca
ol&fm? o RSIEF \m‘“ﬁi%oa and then AcOEt/ MeOH (98/2

i o (He 7 S8 5205 %
BB A S B S  SRaw g
R L

F.(% et hopty,pheny! Jopk 9 sdt net hyl> 53 ppm: s: 1H.
0xo0- 2, 9-di hydr o- Iktpyrl o[ 2, 3-b] i ndol e- 6- car boxyl at e.

A)) 3- (2, & B Eirkehdmhahdny ] - etind 2k ey -2 P -
dihydro-lFtpyrido[2,3-b]indole-6-carboxylic acid. 5.0
gl iy A& 1a1-go vt iskol 2,60 hInLrido Ird - éofcatd@ldehyde.

0.4 g of the compound from the preceding step
is dissolved in 30 ml of pyridine, 10 ml of acetic acid
and 6 ml of water. 2.6 g of NaH,PO; and 2.0 g of Raney
nickel are added. The mixture is heated at 65°C for
40 hours. The catalyst is filtered off hot on Celite,
the filtrate is washed with methanol and evaporated to
dryness and the residue is taken up in AcOEt and then
washed with saturated NaCl solution. It is dried over
MgSO, and then purified by chromatography on a silica
column, eluting with AcOEt and then AcOEt/MeOH (98/2;
v/v). This gives 160 mg of the expected compound.

NMR DMSO (300 MHz): 3.67 ppm: 8: 3H;

3.70 ppm: s: 3H; 3.80 ppm: s: 3H; 6.55 ppm: d: 1H;
6.62 ppm: s: 1H; 7.16 ppm: d: 1H; 7.61 ppm: d: 1H;
7.75 ppm: d: 1H; 8.13 ppm: s: 1H; 8.43 ppm: s: 1H;

10.00 ppm: s: 1H; 12.47 ppm: s: 1lH.
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and.then 2.2 g of the conmpound from Preparation 3.1,
step Band 1.1 m of aqueous 35% H202 sol ution are
added. The m xture is heated at 130C for 2 days. The
10 reaction mxture is cooled and then water is added.
It is extracted with AcOEt and then the aqueous phase
is acidified with i N HCL solution. The precipitate
formed is filtered off, washed with water and then
taken up in a 50/50 AcCEt/KEPOH m xture. It is dried
over MySO4 and 15 then evaporated to dryness. This
gives 1.1 g of the expected conpound in the formof a
powder . NNR@BE@E(Q@@I%IZ?): 3 67 ppm s: 3H 3.70
ppms:3H380pmS' pmd 1H;

ppm s: Yiﬂ93p‘p(rﬁ 4dld thP}WPh&p"rﬁl d:t ﬂqdl%%yl 2-
%/he‘s d%féoﬁ%&“efoﬁ[’t? YP?LQ cer ngl n;&‘ ?Le)p%ylo? di s’sggl ved
%]&' ?3; I"ut o[ln2 CJE ga?df:g{fj? o raz‘\EFSI(%ﬂours

The et hanol gﬁ\@p%@% %d:eamstmﬁélﬁms $nl- &30 H,0

neutralize saturated K2CO3 sol ution and then

Hd a¢sd zWIzt AsORIhe |donipouidl ificad Bpepeizonmirogr.aphy

on a silica columm eluted with AcOEt. This gives 0.21
Gty B hewd@xpeactad cforppiewhd B3hel,Dor sobit pomdere 5

NVR DVSO (300 MHz): 1.36 ppm t: 3H  3.67 ppm s: 3H
S2dA:PpImhes midture 8 pwatest BH13¥P.CXqppra d;FYSZHThe
6.52-6.56 ppm dd: 1H 6.61 ppm d:
reaction mixture is cooled and then water is added. It
is extracted with AcOEt and then the agueous phase is
acidified with 1N HCl solution. The precipitate formed
is filtered off, washed with water and then taken up in
a 50/50 AcCOEt/MeOH mixture. It is dried over MgSQ, and
then evaporated to dryness. This gives 1.1 g of the
expected compound in the form of a powder.

NMR DMSO (300 MHz): 3.67 ppm: 8: 3H;
3.70 ppm: s: 3H; 3.80 ppm: s: 3H; 6.54 ppm: d: 1H;
6.61 ppm: s: 1H; 7.19 ppm: d: 1H; 7.41 ppm: d: 1H;
7.90-7.96 ppm: m: 2H; 8.42 ppm: s: 1H.
B) Ethyl 3-(2,4-dimethoxyphenyl)-1-methyl-2-oxo-2,9-
dihydro-1H-pyrido[2,3-blindole-6-carboxylate.

0.4 g of the compound from the preceding step
is dissolved in 30 ml of ethanol and 0.5 ml of

concentrated H,S50,. The solution is heated at reflux for

5 hours. The ethanol is evaporated and the residue is
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1H, 7.16 ppm d: 1H, 7.54 ppm d: 1H, 8.15 ppm s: 1H
8.49 ppm s: 1H, 8.83 ppm d: 1H, 12.33 ppm s: 1H 10
C Ethyl 3-(2, 4-di net hoxyphenyl) -1, 9-di net hyl - 2- oxo-

2, 9-di hydro-| H pyrido[ 2, 3-b] i ndol e- 6- car boxyl ate. 15
ng of 60% NaH are suspended in 5 nm of DW. 0.1 g of
the conpound from Preparation 3.2, step B is added,
foll owed, at the end of evolution of gas, by 15 0.03
m of CH3I. The mxture is $tGrred at AT for 1 hour.
The reaction mxture is poured into water, the white
precipitate forned is filtered off and mashed W th
wetuerr sdniczetch e tthesgineciqrd #6606 ssehkehompand thRewEt
and a little methanol. It is dried over ngm and 20
teherrasgsh eittd ACORN yidssis Theripried Y st que kogeaphy
up in an AcCEt/PE m xture (10/90; v/v) and filtere
off 2 sur%:sf:eguq;ééﬂ@ ].e]difcﬁd e xR ted Wb SUintES 19

RS i S
1H 7'0%1 p&WRZE’M%H é’?‘) i ]dd3d51 %1 %fpss 7.89

%De'Epvar 1K fﬁﬂ} Sphm 1"é 839 :PpéH fom: ¥ 3m;

|on3

TR hydiphen 24 PXO0rH S 6.61 ppm: d:
2, 9322d| ydr o= I&pyrlﬁd%z 3- b)|ndole 6- carboxyl a%pe 1.3
Gepf mq; cggmammd f1f.0m Rsepssad idn 13 s are ghirssad ver;
g

in 10 ni | aci al AcOH, the solution is heated to
LU gigh  hen 11,18 gdfpdgiie Comppurkp f3omppm: s: 1H.
C) Ethyl 3-(2,4-dimethoxyphenyl) -1, 9-dimethyl-2-ox0o-
2, 9-dihydro-1H-pyrido[2,3-blindole-6-carboxylate.

15 mg of 60% NaH are suspended in 5 ml of
DMF. 0.1 g of the compound from Preparation 3.2, step B
is added, followed, at the end of evolution of gas, by
0.03 ml of CH;I. The mixture is stirred at AT for
1 hour. The reaction mixture is poured into water, the
white precipitate formed is filtered off and washed
with water and then the precipitate is taken up in
ACOEt and a little methanol. It is dried over MgSO, and
then evaporated to dryness. The precipitate is taken up
in an AcOEt/PE mixture (10/90; v/v) and filtered off.
This gives 0.1 g of the expected compound.

NMR DMSO (300 MHz): 1.35 ppm: t: 3H;
3.70 ppm: s: 3H; 3.81 ppm: s: 3H; 3.94 ppm: s: 3H;
3.99 ppm: s: 3H; 4.32 ppm: g: 2H; 6.54-6.57 ppm: dd:

1H; 6.62 ppm: d: 1H; 7.16 ppm: d: 1H; 7.68 ppm: d: 1H;
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Preparation 2.2 are added and heating is maintained at
10 110C overnight. The m xture is extracted with AcOEt
and the organic phase is dried over MpSO4, filtered
and evaporated to dryness. The residue is

chromat ographed on silica, eluting with an
AcCEt / cycl ohexane m xture (75/25; v/v). This gives
100 ng of the expected 15 conmpound. NVR DMSO (300
MHz): 2.14 ppm s: 3H, 2.3Blppm s: 3H 3.70 ppm s:
3H, 3.86 ppm S: 3H, 7.04 ppm m 3H 755ppm d:
1H, 7.85 ppm dd: 1H, 8.18 ppm s: 53 ppm s:
TH8 5177 £P mum: S1d:1HHE206 el ng asliﬂoesf’cﬁ%é?i:mi'ﬂ 5:
Preparat| ons 3 above, the internediates of fornula
(3-+) or (1V) collated in the table below are
prepared. 25 52 - TABLI%A%R RRé R4\ 1 1 ~R7 RN
O'g (") &g R1R6 R7, R8R4

H'2. 41 O Zl‘?eélc%]}e INED LR TG Py g -
% ,896-<?ieg}dxsc:»— 11-?’-%3;175.'(:@'[27, 34-80]&%01@- 6-carboxylate,

1.3 g of the compound from Preparation 1.3
are dissolved in 10 ml of glacial AcOH, the solution is
heated to 110°C and then 1.18 g of the compound from
Preparation 2.2 are added and heating is maintained at
110°C overnight. The mixture is extracted with AcOEt
and the organic phase is dried over MgSO,, filtered and
evaporated to dryness. The residue is chromatographed
on silica, eluting with an AcOEt/cyclochexane mixture
(75/25; v/v). This gives 100 mg of the expected
compound .

NMR DMSC (300 MHz): 2.14 ppm: s: 3H;

2.31 ppm: s: 3H; 3.70 ppm: s: 3H; 3.86 ppm: s: 3H;
7.04 ppm: m: 3H; 7.55 ppm: d: 1H; 7.85 ppm: dd: 1H;
8.18 ppm: s: 1H; 8.53 ppm: s: 1H; 12.40 ppm: s: 1H.

Operating as described in Preparations 3

above, the intermediates of formula (II’) or (IV’)

collated in the table below are prepared.



2H, 7.54 ppm d:
1H, 8.33 ppm s:

1H;

7.66 ppm s:
1H, 8.54 ppm s:

1H 3.6 Me 2,4-di M -COOVe m p.

1H, 7.85 ppm d:
1H, 12.48 ppm s:
257C 3.7 M H

-COOve mp. = 128C 3.8 Me 2-Me, 5-F -COOve DMVBSO d6
(300 MHz): 6 (ppm: 2.15: s: 3H, 3.87: s: 3H 4.03:
s: 3H 4.20: s: 3H - 7.02- 7.11: m 2H 7.28: t: 1H
7.73: d: 1H, 7.90: dd: 1H 8.35: s: 1H, - 53
Prepara- R1 R6' R7, R6 R« Characterization tions
8.58: d: 1H 3.9 M 3-F, 4-Me -COOVe DVSO-d6 (300 MHz)
6 (ppm: 2.27: s: 3H, 3.88: s: 3H 4.02: s: 3H
4.18: S: 3H, 7.29: : 1HFABLB(O27. 72: m 3H 7. 89:
dd: 1H B.66: d: 1H 8.70: s: .f{O H H - COOEt
DMSO-d6 (200yMHz) . 6 (ppml T 8H, 3.6: s: 3H
3.8: s: 3H ‘4*Y R,
(Xiv)
||
R, Me
Prepara-]{ R'; |[R'¢’ R'7, R’ Ry Characterization
tions
3.4 H H -CHQ m.p. = 240°C
3.5 H 2,4-diCl -COOMe |DMSO (300 MHz): 3.69
ppm: s: 3H; 3.86 ppm: s:
3H; 7.41-7.48 ppm: m:
2H; 7.54 ppm: d: 1H;
7.66 ppm: s: 1H; 7.85
ppm: d: 1H; 8.33 ppm: sS:
1H; 8.54 ppm: s8: 1H;
12.48 ppm: =: 1lH.
3.6 Me 2,4-diMe -COOMe m.p. = 257°C
3.7 Me H -COOMe m.p. = 128°C
3.8 Me 2-Me, 5-F -COOMe |DMSO-d¢ (300 MHz): &
(ppm) : 2.15: s8: 3H;
3.87: s: 3H; 4.03: s:
3H; 4.20: s: 3H; 7.02-
7.11: m: 2H; 7.28: t:
1H; 7.73: d: 1H; 7.90:
dd: 1H; 8.35: s: 1H;




g:

8.6: s:

1H, 12.49:

MHz): S

Characteri zati on

S

- 54 .Prepar a-

3H 4.19: S

2H 7.3-7.5: m 3H
1H 8. 7:
DMSO-d6 (300 MHz):
3H 3.93:
7.70-7.77: m 2H

S:
6 (p
3H 7. 20:

7.91:

7.6: d:
pm: 2.35

d: 1H 8

1H 7.8-8.0: m

1H 3.11 H 3-Me, 4-F - COOMve
;S
t: 1H 7. 60:
. 60:

3H:

3.77:
1H;
1H 8. 66:

3H:
d:
S:

S:

S:

1H 3.12 Me 2-Cl1 - COOWve DMSO-d6 (300

3H;, 7. 38:

R1R®6
tions (pp®3: -3.84: s:

se: 3H. 7

R'!!

R8 R4
3H: 4.00: s:

50:. se: 1H 7.71:

d: 1H
Reephr@l-
3H 3.4
1Hions g4

7.87:

-RCa(

)7

3H;

d: 1H B.3

S « DNSG- 0B’ {
S:
d.

3H 4.12:
8. 57

5: S 1H
300 R\kiz) :
s: 3H, 7
s:_1H: 8

8.55: s: 1H 3.13
6 @ﬁﬁﬁjic:’t%'?@?:t@!‘
42: d: 2H 7.63:
hQ: g-

d:

B.58: d: 1H.

Me

3-F, 4-Me

-CO0Me

DMSO-ds (300 MHz) B

(ppm) : 2.27: 8: 3H;

3.88: s: 3H; 4.02: s:

3H; 7.29:

3H; 4.18: s:

t: 1H; 7.60-7.72: m: 3H;

7.89: dd: 1H; 8.66: d:

1H; 8.70: s: 1lH.

.10

-COOEt

DMSO-d¢ (200 MHz): &

(ppm): 1.45: t: 3H; 3.6:

§: 3H; 3.8: 8: 3H; 4.4:

g: 2H; 7.3-7.5: m: 3H;

7.6: d: 1H; 7.8-8.0: m:

3H; B.6: 8: 1H; 8.7: s:

1H.

.11

3-Me,

4-F

-COOMe

DMSO-d¢ (300 MHz): &

(ppm): 2.35: s: 3H;

3.77: s8: 3H; 3.93: s:

3H; 7.20: t: 1H; 7.60:

d: 1H; 7.70-7.77: m: 2H;

7.91: d: 1H; B.60: s:

1H; 8.66: g: 1H; 12.49:

g: 1H.

.12

Me

2-Cl

-CCOOMe

DMSO-d; {300 MHz): 0




1H 3.14 Me 3-Br -COOve DVBSO-d6 (300 MHz): S (ppm:
3.88: s: 3H 4.01: s: 3H 4.17: s: 3H 7.37: t: 1H
7.47: m 1H 7.70: d: 1H 7.81-7.95: m 2H 8.08:
d: 1H 8.65: d: 1H 8.72: s: 1H 3.15 Me 4-Br - COOWw
mp. = 227C 3.16 M¢ 3-F -COOve DVSO- d6 (300 MHz): S
(ppm: 3.88: s: 3H - 55 Prepara- R1 R6'" R7, Re
R 4 Characterization tions 4.03: s: 3H 4.18: s: 3H
7.08-7.14: m 1H 7.40-74F4 m 1H 7.70- 7.75: m
3H 7.90: dd: 1H; 8.66: d: 1H 8.73: s: 1H. 3.17 M
4-F -COQVe OMSO-d6 (300 [VHz): 6 ppm: 3.88: s: 3H
2rofaras:| B | Ms1R’»s: R'3H, R'22: {: 2I¢hayagperizgtipp;
7.80-7.95: m 3H 8.62:|t: 2H 318 Me 3-Me - COOWE
DvBond6 (300 MHz) ;. 6
(ppm) : 3.84: s: 3H;
4.00: 8: 3H; 4.19: s:
3H; 7.38: se: 3H; 7.50:
ge: 1H; 7.71: d: 1H;
7.87: d: 1H; 8.35: 8:
1H; 8.55: s: 1H.
3.13 Me 4-C1 -COOMe |{DMSO-dg (300 MHz): &
(ppm) : 3.87: s: 3H;
3.97: 8: 3H; 4.12: s:
3H; 7.42: d: 2H; 7.63:
d: 1H; 7.84: d: 3H;
8.57: 8: 1H; 8.59: s:
1H.
3.14 Me 3-Br -COOMe |DMSO-ds (300 MHz): §
(ppm): 3.88: s: 3H;
4,.01: s: 3H; 4.17: 8:
3H; 7.37: t: 1H; 7.47:
m: 1H; 7.70: d: 1H;
7.81-7.95: m: 2H; 8.08:
d: 1H; 8.65: d: 1H;
8.72: s: 1H.
3.15 Me 4-Br -COOMe m.p. = 227°C
3.16 Me 3-F -COOMe |DMSO-d¢ (300 MHz}: 0
(ppm) : 3.88: s: 3H;




(ppm: 2.36: s: 3H 3.86: s: 3H 3.97: s: 3H 4.12:
s: 3H 7.09: d: 1H 7.27: t: 1H 7.58-7.65: m 3H
8. 86: d: 1H 8.51: s: 1H 8.57: s: 1H 3.19 M 3-O0Ow

-COOve DVBO-d6 (300 MHz): 6 (ppm: 3.81: s: 3H

3.87: s: 3H 4.01: s: 3H 4.17: s: 3H 6.88: 56
Prepara- R1 R6' R7, R8 R4 Characterization tions
d: 1H 7.30: t: 1H 7.40: m 2H 7.68: d: 1H 7.88:
d: 1H 8.61- 8.64: m 2H =350 M 4-Ove -COOMe DMSO- d6
(300 MVH2): S (ppm: 3.79: s: 3H 3.88: s: 3H 4 Q2:

s: 3H (4.17: S 3H, 6.95: d: 2H 7.68-7.76: m 3H
Pregaradq:RAHR'G. I, sR e [IH; R8162: | s: fhHaracparigatiopn
- COOve DMBO-|d6 (300 MHz)[ S (ppm: 3.96: s: 3H

4519085 3H| 4. 17: s:

4.,03: g: 3H; 4.18: s:
3H; 7.08-7.14: m: 1H;
7.40-7.47: m: 1H; 7.70-
7.75: m: 3H; 7.90: dd:
1H; B8.66: d: 1H; 8.73:

g: 1H.

3.17 Me 4-F -COOMe |DMSO-d; (300 MHz): d
(ppm) : 3.88: s: 3H;
4.02: s8: 3H; 4.17: s8:
3H; 7.22: t: 2H; 7.70:
d: 1H; 7.80-7.95: m: 3H;

B.62: t: 2H.

3.18 Me 3-Me -COOMe |DMSO-d, (300 MHzZ): b
{(ppm) : 2.36: =: 3H;
3,.86: 8: 3H; 3.97: s:
3H; 4.12: s: 3H; 7.09:
d: 1H; 7.27: t: 1H;
7.58-7.65: m: 3H; 8.86:
d: 1H; 8.51: =g: 1H;

8.57: s: 1H.

3.19 Me 3-0OMe -COOMe |DMSO-d¢ (300 MHz): &
(ppm): 3.81: s: 3H;

3.87: s: 3H; 4.01: 3:

3H; 4.17: s: 3H; 6.88:




3H 7.41:
1H 8.07:

d:
m

1H 7. 53:
2H. 8. 18:

S!

m 1H 7.59: m 1H
1H, 8. 50: S:
4-CN -COOME mp. = 263C 3.23 Me OCH2CH2" \ [/

7.98: d:
1H. 3.22 Me
- COOWe

DMSO-d6 (300 WMHz): (ppm: 2.6: s: 4H, 2.72: t: 2H
3.59: m 4H, 3.93: s: 3H 4.01: S 57 Prepara- R1 .
R6'" R7, R8 R4 Characterization tions 3H 4.15: m
SH 6.96: d: 2H;, 7.68-7.73: m 3H 7.88: d: 1H
8.51: s: 1H, 8.61: s: 1H- %84 Me 3,5-di F - COOwe
DMSO-d6 (300 WMHz): S (ppm: 3.89: S 3H 4.03: s:
3H, 4.19: s:} 3H 7.08-7.15: m 1H  7.69-7.74: m 3H
Pr&2ara-dR’ 1R’ 8.9, B's[1H R’8. 88] s: ChHragtemiagiion
2-0Ove -COOVH DVSO-d6 (300 MHz): S| (ppm: 3.71: 8: 3H,
3.@énss:| 3H| 3.99: s:  3H 4.18: s: 3H 6 97
d: 1H; 7.30: t: 1H;
7.40: m: 2H; 7.68: d:
1H; 7.88: d: 1H; B.61-
8.64: m: 2H.
3.20 Me 4-OMe -COOMe |DMSO-dg (300 MHz): &
(ppm): 3.7%2: s: 3H;
3.8B8: s: 3H; 4.02: 8:
3H; 4.17: s: 3H; 6.95:
d: 2H; 7.68-7.76: m: 3H;
7.88: dd: 1H; 8.53: s:
iH; 8.62: s: 1H.
3.21 Me 3-CN -COOMe |DMSO-dg (300 MHz): &
(ppm) : 3.96: s: 3H;
4.10: s: 3H; 4.17: s8:
3H; 7.41: d: 1H; 7.53:
m: 1H; 7.5%9: m: 1H;
7.98: d: 1H; 8.07: m:
2H; 8.18: g: 1H; B.50:
g: 1H.
3.22 Me 4-CN -COOMe m.p. = 263°C
3.23 Me | 40CHCHN  O| _cooMe |[DMSO-d¢ (300 MHz): &
(ppm): 2.6: s: 4H; 2.72:
t: 2H; 3.59: m: 4H;
3.93: g: 3H; 4.01: s:




t: 1H, 7.03:
d: 1H, 7. 86:
Preparati on

d: 1H 7.24: d: 1H 7.31: t: 1H 7.70:
d: 1H 8.24: S 1H  8.52: s: 1H
3.26 Met hyl

3-(2, 4-di chl orophenyl ) -1, 9-di net hyl -
0X0- 2, 9-di hydro-| H pyri do[ 2, 3-b] i ndol e- 6- car boxyl at e.

A m xture of 25.47 g of the conpound obtained -

58 in

Preparation 1.2 and 27.4 g of the conmpound obtai ned
in Preparation 2.3 (VII1) -i #7160 m of acetic acid is

heated at 100C for 2 hours. The hot reaction mxture
is poured into 500 nl off an waterfice mxture and the
Brepaei-piR’at|® torRfed RS [fi | Réred pff WRERRSERHIZGRION
washed [with water and tlhe ether and dried. This gives
2zignef | the expected canpound. P pnaratinn q 27
3-(2, 4- D chljor ophenyl) -1}, 9- di net hyl - 2- oxo-
2, 9-di hydr o-|l H pyri do[ 2,|3- b] i ndol Hﬁ éaFBaHHerﬁ%‘des %?
3-(2,4-D chlorophenyl)-l,g-dineth%% K . .
di hydr ol H gyri do[ 2, 3- bii ndol e- 6- é&l ?%?97 734 m: 3H;
m xture|of Q.4 g of the |[conpound opt |n d % 1: s:
Preparatfion 1.4 in 4 m |of acetic aC|d |s eate&
15 100C|for |15 m nutes gnd then 043 g_gi:t§p:@pnpound
UUL at-Aed—ta—Pr epat aton12—3 (‘V’i il Irb added—and the
%Aér&fe i e Neated af; fl00C f@oid NaMsd-aff (00 MRS) | M
., the rleact'ion m xtjure 1's adm xed Wi th water and
(ppm) : 3.B%9: s: 3H;
4,03: 8: 3H; 4.19: s:
3H; 7.08-7.15: m: 1H;
7.69-7.74: m: 3H; 7.92:
ad: 1H; 8.69: s: 1lH;
8.88: s: 1H.
3.25 Me 2-OMe -COOMe |DMSO-d¢ (300 MHz): &
(ppm): 3.71: s: 3H;
3.86: s: 3H; 3.99: 8:
3H; 4.18: g: 3H; 6.97:
t: 1H; 7.03: d: 1H;
7.24: d: 1H; 7.31: t:
1H; 7.70: &: 1H; 7.86:
d: 1H; B.24: s: 1H;
8.52: s: 1H.

Preparation 3.26

Methyl 3-

(2,4-dichlorophenyl)-1,9-dimethyl-2-

oxo-2,9-dihydro-1H-pyrido[2,3-b]l indole-6-carboxylate.

A mixture of 25.47 g of the compound obtained
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the beige precipitate formed is filtered off with 20
suction and washed with water. The precipitate is
taken up in MeOH and the solvent is concentrated
under vacuum This gives 0.5 g of the expected
conmpound. 1H NVR. DVBO-d6 (300 MHz) : S (ppm : 4.02:
S 3H 4.21: s: 3H 7.42-7.51: m 2H 7.66-7.70: m
2H, 25 7.83: d: 1H 8.31: s: 1H 8.42: s: 1H B)
3-(2, 4-Di chl or ophenyl ) -1, 9- &8ret hyl - 2- oxo-2,9 - 59 -
di hydro-1 H-pyrido[ 2, 3-b] i ndol e- 6- car bal dehyde. A
solution of 0.45 g of the conpound obtained in _the
pire Carhipegr astiam i In BGnd  3F. T iefi ide rmpousid oatéwr@d
acid and 6 ml of water is adm xed with 3.4 g of
NeFHERED 23rR 1017 2w 3 ofVIREeyi hi k& I ™ arkf I aﬁtmé%és
for 36_hours. The catalyst is filtered off and wa

wearak @t P Yhe 9a 13 Haws s Tendh rRaE RiaH ™ WL
T d t ak t d
i PR ell{q?i'ﬁaofogaﬂsco PR i A S
NaCl t d d |
pgreceJ\Paf'psqc 3 djoﬂn?]eaer vgfclﬁlﬂtrﬁ eIr'Le reS| dles&e'Lca‘p %hed

'ﬁléﬂ]w%ﬁ%ﬁkﬁgﬁﬂﬂé“ég é@ﬂ&?%ﬁ:éaO THE§t§¥%es 22$%i

preci pi or ned |Iter off wth suction

He S b et d Yo rRxpect ed conpound. 15 Preparation
3.28 ﬁg%h [ 3- (Zx%ﬁalnethoxyphenyl) 1, 9-di et hyl -

2- 0X0- 2,9(#ﬂé§3fhﬁi$ﬂnajﬂb[2 3-b] i ndol e- 6- car boxyl at e
. A solution of 1.83 g of the conpound obtained in

Pr epar at i orB-1(2, 4 4Dihil oxfplesretl Jc- lact -dlimee theal €4t cato -
2,9-dihydro-1H-pyrido[2,3-bl indole-6-carbaldehyde.

A) 3-(2,4-Dichlorophenyl) -1, 9-dimethyl-2-0oxo-2,9-
dihydro-1H-pyrido{2,3-blindole-6-carbonitrile.

A mixture of 0.4 g of the compound obtained
in Preparation 1.4 in 4 ml of acetic acid is heated at
100°C for 15 minutes and then 0.43 g of the compound
obtained in Preparation 2.3 (VIII) is added and the
mixture is heated at 100°C for 3 hours. After cooling
to AT, the reaction mixture is admixed with water and
the beige precipitate formed is filtered off with
suction and washed with water. The precipitate is taken
up in MeOH and the solvent is concentrated under
vacuum. This gives 0.5 g of the expected compound.

4 NMR: DMSO-d¢ (300 MHz): &8 (ppm): 4.02: s:
3H; 4.21: s: 3H; 7.42-7.51: m: 2H; 7.66-7.70: m: 2H;
7.83: d: 1H; 8.31: s: 1H; 8.42: s: 1H.

B) 3-(2,4-Dichlorophenyl) -1, 9-dimethyl-2-oxc-2,9-
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20 110C for 10 mnutes and then 2 g of the conpound
obtained in Preparation 2.4 (VIIl) are added and the
m xture is heated at 110C for 12 hours. After cooling
to AT, it is adm xed with water and the precipitate
formed is filtered off wth suction, washed with water
25 and then wth a PE/ propan-2-ol m xture (50/50; v/v)
and dried under vacuum This gives 2.76 g of the
expected - 60 - conpound. “1ASNVR. DMSO-d6 (300 MHz)
(ppm: 3.71: s: 3H, 3.81: s: 3H 3.86: s: 3H 3.99:

s: 3H 4.19: S 3H 6.56: dd: 1H, 6.62: d: 1H, 7.16:
@ilpdror I pwridpH2 5 -plgndade - erigarpaigiehyden g 51:
d: 1H Preparation 3.29 Mthyl

3-[ 4- [[blS@ﬂjWQﬂﬁé%yb Z%‘ﬁéﬂgﬂﬂf the compound obtained

P B ST S0 LA s o
5)51(94 ng e @?@@y%@s gdli‘[‘%% dlslneéﬂ%/eeéi cartboxyl ate. of

@a’zﬂzﬁb“r é’fl 17 %gffof hﬁa g:q%eflr %!Hcfrl'lee%re@ QN g5ec

ney nic concentr at ed

NaQH 40 10 614\’%@% A1 s.*B’ %0 ganatedd Alof £1 530 Gagier

a pressure of bar s he catalyst is filtered off

NG H Med lddated sihraught it ridrtfrat eddyurazddi tion
of concentrated HCl1 and concentrated under vacuum

The s due iredialiRn iup dakemtgy andvates gurde Gixyizeatteed
formed is filtered off with suction and 20 dried. The
priadu Gicasht,aithed drsyarale phased rislOvaghegf with saturated
NaCl solution and dried over MgSO, and the solvent is
evaporated under vacuum. The residue is taken up in an
ACOEt/PE mixture (50/50; v/v) and the precipitate
formed is filtered off with suction. This gives 0.2 g
of the expected compound.

Preparation 3.28

Methyl 3-(2,4-dimethoxyphenyl)-1,9-dimethyl-
2-ox0-2,9-dihydro-1H-pyrido[2,3-blindole-6-carboxylate.

A solution of 1.83 g of the compound obtained
in Preparation 1.2 in 9 ml of acetic acid is heated at
110°C for 10 minutes and then 2 g of the compound
obtained in Preparation 2.4 (VIII) are added and the
mixture is heated at 110°C for 12 hours. After cooling
to AT, it is admixed with water and the precipitate
formed igs filtered off with suction, washed with watex

and then with a PE/propan-2-ol mixture (50/50; v/v) and

dried under vacuum. This gives 2.76 g of the expected
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MeOH, adm xed dropw se with 0.565 g of thionyl

chloride and left with stirring at AT for 2 hours. It
is concentrated under vacuum and dried and the
conpound expected is used as it is. 61 B) Methyl 3-
[4- [ [bis (4-nethoxybenzyl) am no] nethyl] -

phenyl ] -1, 9-di net hyl - 2- oxo- 2, 9-di hydr o- | H pyri do-
[2,3-b] indole-6-carboxylate. A mxture of the

conmpound obtained in the -5¢freceding step, 1.48 g of
K2CO3 and 0.841 g of 4-nethoxybenzyl chloride in 10

m of DVMF is heated at 80C for 18 hours. The reaction
rmioxtpgnand.s poured into water and the precipitate
formed is filtered off with suction and dried. This

gi ves 0.5 gHoNMRheDMRPeds ef340 Woahouhd! PF-FW)e’pa}'a—{]'r ore -
3.30 Methyl 1,9-dinethyl-3 rphol i n-4-vyl - )
EtihyA JBdnery 3 o’&@sz e d|3%‘§/'dr?tr ﬁyrr’*&b[f é%ﬂ s: 3H;

|ndole 6- carboxyl ate._ 15 _A) tg1 . .
27 Sty o AGE 1 5 difie e B4, 9.-70+ d: 18
H pyridaq[ 2, 3- b]| d 6 car ylate. A
ﬁi% dclif ]%y' g‘%f E'thel o(r)répgsund rgL%i(Pr epar ati on
3.22, 7. 531;8',(1; §Eg$ yppphosphite and 7 g of Raney

ni ckel in a pyr| d| ne/ AcOH/ water 20 m xture

30/ 10/ 6; X i
( .. flﬁq 118 ¢Fﬁiéﬁfiﬁg%ﬁd%YBBiﬂylé%ﬁtrﬁne

cat al yst ered of suction and
frdéﬂl’[ﬁ]%ﬂe%ﬂqnqerﬁ—rcﬁitn%tmd—@ sasciym-dihgyaesidne s

taken up in water and the precipitate fornmed is
pyrido[2,3-b]indole-6-carboxylate.
A) Methyl 3-[4- (aminomethyl)phenyl]-1,9-dimethyl-2-
oxo-2,9-dihydro-1H-pyrido[2,3-b] indole-6-carboxylate.
A mixture of 1 g of the compound from
Preparation 3.22, 0.3 g of Rameym nickel and 5 ml of
concentrated NaCH in 50 ml of MeOH is hydrogenated at
30°C under a pressure of 50 bars. The catalyst is
filtered off and the filtrate is brought to a pH of 7
by addition of concentrated HCl and concentrated under
vacuum. The residue is taken up in water and the
precipitate formed is filtered off with suction and
dried. The product obtained is taken up in 10 ml of
MeOH, admixed dropwise with 0.565 g of thionyl chloride
and left with stirring at AT for 2 hours. It is

concentrated under vacuum and dried and the compound

expected is used as it is.



10

15

20

25

filtered off with suction and dried. This gives 1.6 g
25 of the expected conpound, mp. = 230C. B) Methyl
1, 9-di met hyl - 3-[ 4- (nor phol i n-4-yl nethyl) - 62 -
phenyl ] - 2- oxo- 2, 9-di hydro-| H pyri do[ 2, 3-b] i ndol e- 6-
carboxylate. A m xture of 0.374 g of the conpound
obtained in the preceding step, 0.174 m of
nor phol i ne and 5 0. 255 g of sodi um
triacet oxyborohydride in 5 #l of DMF is adnixed with
1 g of 4A zeolites and left with stirring at AT for
18 hours. The reaction mxture is filtered and the
Bl t r dedhivd Gonldent Ritseldk wmetdioxpkananl) amHaSl@atdye lis
taken up in water and the precipitate 10 forned, is
faererldd lofd- dAimet iietd SO Vasted Wt BIFORY TP
dried. _-This gives O.Z%Qa_of t he expected conpound,

B a8 %31

n%'}b]ﬁl 'lqjﬁe-d hi henyl |

6- A -3-( 2, 4-di _ 1. 9: di.net. .

R et T LI M PN 4P e

3. (2. 4-.D) - 1.9-dipet hyk - 4. 9 i ]
N

I | NG, 1t0-tHe r ridedddeda
O T e A AR & :

GroAcetadyr 3d htnd Chher aphemldnr hiStdiretiy lpdur®d into
di hydr o- 2H pyri do[ 2, 3-b] i ndol - 2-one. A solution of

Gzt Gfnd e prRains hiaifathdd e irteoed] rf fStwirh
in 20 M of anhydrous DCMis
suction and dried. This gives 0.5 g of the expected
compound.

Preparation 3.30

Methyl 1,9-dimethyl-3-[4- (morpholin-4-yl-
methyl)phenyl] ~2-oxo0-2, 9-dihydro-1H-pyrido[2,3-b] -
indole-6-carboxylate.
A) Methyl 3- (4-formylphenyl)-1,9-dimethyl-2-oxo-2,9-
dihydro-1H-pyrido[2,3-blindole-6-carboxylate.

A mixture of 1.87 g of the compound from
Preparation 3.22, 7.53 g of sodium hypophosphite and
7 g of Raney0 nickel in 190 ml of a pyridine/AcOH/water
mixture (30/10/6; v/v/v) is heated at 65°C for
18 hours. The catalyst is filtered off with suction and

the filtrate is concentrated under vacuum. The residue

'is taken up in water and the precipitate formed is

filtered off with suction and dried. This gives 1.6 g
of the expected compound, m.p. = 230°C.

B) Methyl 1,9-dimethyl-3-[4- (morpholin-4-ylmethyl) -
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25 cooled to OC, 0.75 g of alum niumchloride and 0.2
m of acetyl chloride are added and the m xture is
left 63 wth stirring at AT for 3 hours. The reaction
m xture is poured onto ice and extracted with DCM
the organic phase is washed w th saturated NaC
solution and dried over Na2SO4 and the solvent is
evapor at ed under vacuum 5 This gives 0.6 g of the
expect ed conpound. 1H NVR- BR¥BOG d6 (300 MHz) : 8 (ppm
: 2.63: s: 3H, 4.02: s: 3H, 4.20: s: 3H 7 43 7.50:

m 2H, 7.69- 7.73: m 2H, 7.89: dd: 1H, s: 1H
@rERy1d: - 2Hexo 2 dpatidnidne 4 Bpyrgdo [2,3- bl tidote-6-
1, 9- Di net hyl - 2- oxo- 3- phenyl - 2, 9-di hydro- | H
SAnesAaiey] i ndol e- 6- carbohydra2|de A)

1, 9- Di et hyl - 2- ox0- 3-p enyl dro-| H pyrj do-__.
[2,3-b] i ndol®X8-t% 74a6~1 & R Spra iped

of tqsﬁc%%ggﬁ?d fr n115 Pr §:| %ﬁ?#}%ﬁé'quﬁ
bggg5 HQggﬁg%x% %??%1 &EXéﬁgﬂﬁ f%e fggﬁgﬁgi?§ﬂﬁyF

f%é‘%édf%é&‘gft&”i‘& dkk@ﬁ2%@31¥1e51Merhé¥Ejﬂﬂﬁh

precipitate formedTs filtered off wth 20 suction.

e Ared Rid o oy tiakeut | Mk QRaddios aliveiird s
evapor at'ed under vacuum and the residue is triturated

|3 Je AR dHex AN HH¥ 13 aonteranthtdd hureteed vafduum.
with suction. This gives 1.5 g of the expected

CRp e AR5 11sH thlen DIYBGrd Gva(t300 avidr theS ugeHpl tate :
%ormed is filtered off with suction, washed with EtOH
and dried. This gives 0.29 g of the expected compound,
m.p. = 175°C.

Preparation 3.31

6—Acetyl—3—(2,4—dichlorophenyl)—1,9—dimethyl~
1,9-dihydro-2H-pyrido[2,3-blindol-2-one.

A) 3-(2,4-Dichlorophenyl) -1, 9-dimethyl-1,9-dihydro-
2H-pyrido[2,3-b]lindol-2-one.

This compound is prepared according to the
procedures described in WO 2004/041817, compound 28,
m.p. = 241°C.

B) 6-Acetyl—3—(2,4—dichloropheny1)—1,9-dimethy1—1,9—
dihydro-2H-pyrido[2,3-b]jindol-2-one.

A solution of 0.5 g of the compound obtained
in the preceding step in 20 ml of anhydrous DCM is

cooled to 0°C, 0.75 g of aluminium chloride and 0.2 ml

of acetyl chloride are added and the mixture is left
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3H, 4.16: s: 3H, 7.28-7.42: m 3H 7.62: d: 1H 7.77
64 7.80: m 2H 7.89: dd: 1H 8.50-8.57: m 2H B)
tert-Butyl 2-[[1, 9-dinethyl-2-o0xo0-2,9-di hydro-| H

. pyrido[ 2, 3-b]indol -6-yl]carbonyl]

hydr azi necar boxyl ate. A solution of 1.5 g of the
conpound obtained 5 in the preceding step in 40 m of
DCM and 10 Ml of DMF is adm xed with 0.66 g of
tert-butyl hydrazine- carbo®dl ate, 2.5 g of PyBOP and
0.9 mM of DIPEA and then left wth stirring at AT for
4 hours. The reaction mxture is poured into

weittdy st iR s ATtiom SamPurs o e diesd tiiath mBequre

t he organjc phase is dried over Ngsgﬁ and the sol vent
i1 APAFSchtET Urds %Lﬁ%ﬁr&ﬂ% (Mg the organic

chr omat ogr aphed, on Ilca in Mﬁth AcCEt . an
RGP S 4 VR P R %]1 dric

d d
P tarEe s (58 2%3*—( e”v”pahge‘?%%é\%%é S%?Jl%’ Yacuum.
f f 9 f th
This Y E e, o i et e iR 0 9. © the
(ppm @ 1. 3% NﬁR %Hso4d9663§0 i) 48 7ippin) 3Hi.63: s:

7.29-7.42: 1H, 7.76-7.82: m 3H
&A0:4 B2 1'% 83,}51 4 $01H: 8817 93 PH50k0rkl 28y 7Hs-
S 1,9-Di nethyl '2-'0X0- 3- phenyl 2, 9-di hydro-| H pyri do-
[2,73blm: dp! er Brardihyidi;az &8 : A mdbHurse ef: &:9 1 .of
t he conpound obtained 25 in the preceding step in 100
m of MeOHmrepabfatiionof3.&8 HCL is heated at 80C for 2

hours. The reaction m xture _
1,9-Dimethyl-2-oxo-3-phenyl-2,9-dihydro-1H-

pyrido[2,3-blindole-6-carbohydrazide.
A) 1,9-Dimethyl-2-oxo-3-phenyl-2,9-dihydro-1H-pyrido-
[2,3-blindole-6-carboxylic acid.

A solution of 1.6 g of the compound from
Preparation 3.7 in 75 ml of MeOH and 18 ml of water is
admixed with 0.8 g of LiOH, Hz0 and then heated at
reflux for 3 hours. The MeOH is concentrated under
vacuum, the residue is acidified to a pH of 1 by adding
1N HCl and the precipitate formed is filtered off with
suction. The precipitate is taken up in MeQH, the
solvent is evaporated under vacuum and the residue is
triturated in a PE/AcOEt mixture (90/10; v/v) and
filtered off with suction. This gives 1.5 g of the
expected compound.

ly NMR: DMSO-d¢ (300 MHz): & (ppm): 4.01: s:

3H; 4.16: s: 3H; 7.28-7.42: m: 3H; 7.62: d: 1H; 7.77-
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- 65 1is concentrated under vacuum and the residue is
taken up in MeOH, brought to a pH of 7 by adding
triethyl- am ne and concentrated under vacuum The
residue is chromatographed on silica gel, eluting
with AcOEt and 5 then with an AcOEt/ MeOH 28% NHAOH

m xture (90/10/1; wv/v/v). This gives the expected
compound. 1H NVR. DVBO-d6 (300 MHz) : 8 (ppm : 4.00:
s: 3H 4.14: s: 3H 7.26-78%-m 7H 8.39: s: 1H
8.47: S 1H 9.68: s: 1H 10 Preparation 3.33
3-(2,4-Di chl orophenyl) -1, 9-di net hyl - 2- oxo-

7, B ydradii FEBa dis] 2, 131b]8 Ribi -l cdf batidr azi de.
A) tert-Butyl 2-[[3-(2,4-djchlorophenyl)-1,09-.

det ATR-BKE D, D- H%“W@M%Yagﬂﬂ 206PL 2 ] iHdy IR -
15 car bonyl | hydrazine%arbo Iagg. T. is.coqggﬁyd Lé e
AP O diR) 1% ¥ HE 2 IR TR T B
Bin Preparatian 3. 32, tarting fromt ;

obt ai ned i r%s?‘gd“t,&od? ?%:l'a%aqiogfntt}b% Céﬁjnqpi e 8 ihll%ed
Y Shd pib b fnd G SIS LA m2 DL PR iV pue
%ﬂ%%%&q]ﬁ%ﬁ%: %%ﬁ)&gf“h% s: 9H, 4.03: s: 3H
i L Gadixetiwit s 52y JB i?éi‘t-ﬁ:nﬁ%"l Tylelia FAneH,
f}i%%% rﬁl 1}}—|; 8. 2% s: 1H 8.43: 3:37 1H; 8.86: s:
008 s A L2B)pyBOP and 0.9 ml of DIPEA and
3-(2,4-D chl orophenyl ) -1, 9- di net hyl - 2- oxo- 2, 9-

chi el ros gHpw i 0] 23] | s e - e &g edwyely aZitee. readbion
mixture is poured into saturated NH,Cl solution and
extracted with DCM, the organic phase is dried over
MgS0; and the solvent is evaporated under vacuum. The
residue is chromatographed on silica gel, eluting with
AcOEt and then with an AcOEt/MeOH mixture (95/5; v/v).
The product obtained is taken up in an AcOEt/cyclo-
hexane mixture (75/25; v/v) and the precipitate formed
is filtered off with suction. This gives 1.9 g of the
expected compound.

14y NMR: DMSO-dg (300 MHz): & (ppm): 1.3%: s:

9H; 4.06: s: 3H; 4.17: 8: 3H; 7.29-7.42: m: 3H; 7.67:
d: 1H; 7.76-7.82: m: 3H; 8.40: s: 1H; 8.51: 8: 1lH;
8.91: s: 1H; 10.11: s: 1H.

C) 1,9-Dimethyl-2-oxo-3-phenyl-2,9-dihydro-1H-pyrido-
[2,3-blindole-6-carbohydrazide.

A mixture of 1.9 g of the compound obtained

in the preceding step in 100 ml of MeOH and 10 ml of 6N

HCl is heated at 80°C for 2 hours. The reaction mixture
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This conmpound is prepared according to the procedure
described in step C of Preparation 3.32, starting
fromthe conpound fromthe preceding step. 1H NWR
DMSO-d6 (300 MHz) S (ppm: 4.02: S 5 3H, 4.18: s:

3H 7.42-7.50: m 2H 7.65-7.79: m 3H 8.21: s: 1H
8.38: d: 1H 9.64: s: 1H Preparation 3.34

3- (2, 4- D met hoxyphenyl ) - 1- et hyl - 2- oxo- 2, 9-

di hydro-| H pyrido[ 2, 3- b] i ndéBe~6- car bohydrazi de. 10 A)
3- (2, 4- D net hoxyphenyl ) -i - met hyl - 2- oxo- 2, 9-

di hydro- 1H pyri do[ 2, 3- b] i ndol e- 6- carboxyllc aci d.

Sgs pemsieont reft <Gl gmgiee"f VialRal gD Rp6u o BES LG i §taéﬁ§ns
of Preparation 3.1 in 6 mM of water is adm xed pfsp 2
rofl 'K#FO%hd hn%m' Soma G $5%/HP0 a9 Ngh § TR

suspension is heated at 130C for 2 da After cool ng
ok, Sl oty %W%Ma%n ot R

g %&tr%e:g% Ueous. phase |s vvas ed utL é %ttha %OEt and

rECI tate

|tere off gﬂ%@ he
@ prec%pltgie#Q? en up in %}ﬁ ghEEe so %gé?
at%%;%ﬁgﬁ_ QE%U% & HIE daﬁaﬂﬂ% is taken up

propan E m xture (50/50; v/v) and

trlturat eleaNﬂRthQMQOEEL piied evis) {id teied off. 0wt hs:
suction. This gives 0.9 g of the expected compound.

251, 4 NMR DVEE,dF (200 .M8z) m:S 7pp8).353. G- AH30:8 . 4m:
9H, 6.53-6.61: m 2H 7.20: d: 1H, 7.35: d: 1H, - 67
&:8QH;d:s.Hd: &:94H.s: 1H, 8.30: s: 1H

Preparation 3.33

3-(2,4-Dichlorophenyl) -1, 8-dimethyl-2-oxo-
2,9-dihydro-1H-pyrido(2,3-b]lindole-6-carbohydrazide.
A) tert-Butyl 2-[[3-(2,4-dichlorophenyl)-1,9-
dimethyl-2-oxo-2,9-dihydro-1H-pyrido([2,3-blindol-6-yl] -
carbonyl] hydrazinecarboxylate.

This compound is prepared according to the
procedure described in step B in Preparation 3.32,
starting from the compound obtained in step A of the
variant of Example 5. This gives 0.33 g of the expected
compound.

'H NMR: DMSO-d¢ (300 MHz): & (ppm): 1.44: s:
9H; 4.03: g: 3H; 4.26: s: 3H; 7.43-7.50: m: 2H; 7.68-
7.72: m: 2H; 7.80-7.82: m: 1H; 8.23: s: 1H; 8.43: s:
1H; 8.86: s: 1H; 10.08: s: 1H.
B) 3-(2,4-Dichlorophenyl) -1, 2-dimethyl-2-oxo-2,9-

dihydro-1H-pyrido[2, 3-b]indole-6-carbohydrazide.
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B) tert-Butyl 2-[[3-(2,4-dinmethoxyphenyl)-1-nethyl -
0Xx0- 2, 9-di hydro-| H pyri do[ 2, 3-b] i ndol - 6-yl ] carbonyl ] -
hydr azi necar boxyl ate. 5 This conpound is prepared
according to the procedure described in step B of
Preparation 3.32, starting fromthe conpound fromthe
precedi ng step. 1H NMR DVSO d6 (300 WMHz) : 8 (ppm:
1.43: s: 9H, 3.68: s: 3H 3.71: s: 3H 3.81: s: 3H
6.54-6.63: 10 m 2H 7.18: é&: -1H, 7.51: d: 1H
7.69-7.74: m 1H, 7.98: s: 1H 8.27: s: 1H, 8.84: se:
1H, 10.00: se: 1H, 12.23: se: 1H O
3- (2, 4- Di mttHox \eivmepnd Lemmmeparedecprgling to the
dlhydro 1 cgayrldo[z 3-b]i ndol e- 6- carbohydra2|de 15 A
s idpest e t@sonfd 6@%%% XRE

precedlng step in 15 m of NbOH and 1 m . 6N HCl IS
s Sdinch Tian Ghsy CRMDRRIG, STy FIHE 9 GfeP

ﬂ“?%ﬁeksdc"?fﬁﬁ?ﬁﬁ@%ﬁ %”mf’iéoaﬁ%““?rﬁ{’,é”ﬁn[ﬁd%’%%o
W et A L PROH ) 289 RTROH i A & (907 20T, VI )

glve f 4.heex d £o und. Preparation
?323‘ gl}p é or%pﬁle}ﬁylr%ecéée hf/d;ﬂggy 1,9- 25

dlnethyl é%é%fyﬂngﬂgylk+pyrldo[2 3- b]|ndole-6-
carboxinidani e. - 68 A suspension of 1 g of the

conpound f ramz Prepaicticyvhed 1St-ap ety 12® dxwf2, 9-
anhydrous EtOH i s
dihydro-1H-pyrido [2,3-b] indole-6-carbohydrazide.

A) 3-(2,4-Dimethoxyphenyl) -1-methyl-2-oxo-2,9-
dihydro-1H-pyrido[2,3-blindole-6-carboxylic acid.

A suspension of 0.9 g of the compound
obtained in step B of Preparation 3.1 in 6 ml of water
ig admixed with 2 g of KOH and then 0.5 ml of 35% Ha0:
and the suspension is heated at 130°C for 2 days. After
cocling to AT, it is alkalified by adding concentrated
NaOH, and the aqueous phase is washed with AcCEt and
acidified by adding 1N HCl. The precipitate formed is
filtered off with suction and washed with water. The
precipitate is taken up in MeOH and the solvent is
evaporated under vacuum. The precipitate is taken up in
a propan-2-ol/PE mixture (50/50; v/v) and triturated
and the precipitate is filtered off with suction. This
gives 0.9 g of the expected compound.

4 NMR: DMSO-d¢ (300 MHz): & (ppm): 3.69-3.80:

m: 9H; 6.53-6.61: m: 2H; 7.20: d: 1H; 7.35: d: 1H;



10

15

20

25

adm xed with 0.91 g of hydroxyl am ne hydrochl ori de and
1.82 m of triethylam ne and heated at ref lux for 5 3
days. After cooling to AT, the reaction mxture is
adm xed with McOH and pyridi ne and chromat ogr aphed on
silica gel, eluting wwth an AcOEt/ MeOH tri et hyl am ne
m xture (90/10/2; v/v/v). The product obtained is
taken up in water and triturated and the precipitate
formed 10 is filtered of f ~-wP’h-sucti on and washed with
a propan- 2-ol/PE m xture (50/50; v/v). This gives 0.7
g of the expected conmpound. |H NVR_ DVSO d6 (300

Gl B 7-94:0®: dH; 34304 #o: & 3H 7. 41-7.50:
m

B) 45 b toptie 3a i s Ao iR GA oS 1 e FpA 2
QP o AN L PR ORdRy Bl irfstas -Te = hesd &
B e Ay A e A et w th 13176 of
hoated ot giad eHogHd TN SEREREY il A e

g:%“ctéd&'}emd?&tégﬁﬂe%i 25 RRWFLS IgH ®reRfRfatidnd 3.32,

xtracted wth AcOet, the “organic phase is dried over
MyE@4 idad i TV RimpourR £ rewa Rt asddery \srepum

The residue is chromatographed on silica gel, eluting
with an AcC®Et kmpecl DMBRade (3VXtMH=E) { 7/ @mmivy D) .4 3Thiss:
gives 6.5 g of the expected

OH; 3.68: g: 3B; 3.71: s: 3H; 3.81: s: 3H; 6.54-6.63:
m: 2H; 7.18: d: 1H; 7.51: d: 1H; 7.69-7.74: m: 1H;
7.98: 8: 1H; 8.27: s: 1H; 8.84: se:; 1H; 10.00: se: 1H;
12.23: se: 1H.

C) 3-(2,4-Dimethoxyphenyl) -1-methyl-2-0ox0-2, 2-
dihydro-1H-pyrido[2,3-b] indole-6-carbohydrazide.

A mixture of 0.39 g of the compound obtained
in the preceding step in 15 ml of MeOH and 1 ml of 6N
HC1 is left with stirring at AT overnight. The reaction
mixture is concentrated under vacuum and the residue is
taken up in triethylamine and pyridine until it
dissolves, and chromatographed on silica gel, eluting
with an AcOEt/MeOH/28% NH,OH mixture (90/10/1; v/v/v).
This gives 0.2 g of the expected compound.

Preparation 3.35

3-(2,4-Dichlorophenyl) ~N’ -hydroxy-1, 9-
dimethyl-2-oxo-2,3%-dihydro-1H-pyrido([2,3-b]indole-6-

carboximidamide.
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conpound in the formof an oil. 5 NVR CDC13 (300 MHz):
S (ppm: 3.73: s: 6H 3.95. s: 4H 6.82: d: 4H, 7. 16:
d: 4H B) N'-Hydroxy-N, N-bi s(4-nmethoxybenzyl ) guani di ne
M A solution of 6.5 g of the conpound obtained in
the preceding step in 40 M of EtOHis adm xed with 10
3.2 g of hydroxyl am ne hydrochloride and 6.4 m of
triethylam ne and then left with stirring at AT for 5
hours. The reaction nixture®8s —concentrated under
vacuum the residue is taken up in water, extracted
with AcCEt and dried over MgSO4 and t he solve t |s 15
evapor at ed 2uFdEPSEGRIMOITH € Gfv &he3 PP/

%Xr%%catéadt :éa%”p"%”?S@t”eZR ARt @G Gt ApnRrRE REo, ie
P 0 N - Hyd h

G o0 o Fod IRAARET R4 dha
5n2 %%3@? %ﬁtﬁ&%%f e N e e

un eﬁmpogi eiTQQKE'gﬁ%IéH]AE)( &£ Jeh GONGERLahed is

vacuum an he resi e is taken up 1 n water

%ﬁ%f?gd7%¥6HjM@dﬁ1d%?%%griﬁﬁhéﬂéﬁﬁ“dhﬂﬁﬁﬁﬁbgﬁhphed on
|

extracted 70 wth sol ution, the aqueous phase

i 1aldealdel e 1 Ut rafddiitgh HY: Madits/MaoH Ay i ety lantiet
with AcOEt and dried over MgJSO4, and the solvent is

eviapanat edofidetz ; wabntin . Tihes miakst0.dbtpisfed He taken
expected compound in

up in water and triturated and the precipitate formed
is filtered off with suction and washed with a propan-
2-0l/PE mixture (50/50; v/v). This gives 0.7 g of the
expected compound.

Y NMR: DMSO-ds (300 MHz): & (ppm): 4.02: s:
3H; 4.20: s: 3H; 7.41-7.50: m: 2H; 7.65-7.68: m: 2H;
7.82: d: 1H; 8.30: g: 1H; 8.41: s: 1H.

Preparations of compounds of formula (V).

Preparation 4.1

N” -Hydroxy-N,N-bis (4-methoxybenzyl)guanidine
(V).

A) Bis (4-methoxybenzyl) cyanamide.

A solution of 1 g of cyanamide in 50 ml of
DMF is admixed with 13.1 g of K;CO; and 6.5 ml of
4 -methoxybenzyl chloride and then heated at 80°C for
20 hours. After cooling to AT, the reaction mixture is

poured into water, and extracted with AcOEt, the

organic phase is dried over MgSO, and the solvent is
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5 the formof a colourless oil which crystallizes. 1H
NVR. CDC13 (300 MHz) : 8 (ppm : 4.56: s: 2H, 4.90:
s: 2H 6.95-7.02: m 3H, 7.26-7.32: m 2H  EXAMPLE 1:
Conpound 7 3-(2, 4- D net hoxyphenyl ) - 1- net hyl - 2- oxo- 2, 9-
10 di hydro-I| H pyrido[ 2, 3-b] i ndol e- 6- car bal dehyde
O-ethyl- oxine. 0.3 g of the conpound from Preparation
3.1 is dissolved in 20 m of ethanol; 0.4 g of
O-ethyl - hydroxyl ani ne hydr &hl-ori de dissolved in 1 m
of water 15 is added and the mxture is left wth
stirring at AT for 2 hours. The ethanol is eva orat?'1
AVRRE hesk under (v quien The iHeSidus 1hFhaRirtographed
extracted wth AcCEt. It ,is chro qrﬁ%c%o raphed on

1 isdd 18 @9lng SAYH I CEC AR A ﬁﬁ Cﬂ

98/.2; v/ v7) Thi s R 7.0 t he ect
Wﬁ% AL o%% G5 e%%ected
foﬂ?c’o‘%ﬁ ldl %ﬁ ’% C%Ogél Spr:rtlsl_|dd3 ?Ic-)l pgmGOSppm d:
o o TS AT LGB

Gorground 8. Blen: d: 4H; d: 4H.
3-(2,4-D net hoxyphenyl) 1- rret hyI 6-(3-pheny|

By 1, 24l@d:az0!, 16-14l 9 caln@thdiberAt pyudrda] ihe3- (V) .
b] i ndol - 2-one. 0. 5 g of the compound from Preparati on
3.2, 5 step shlivtidirssd \eed ign did trile afonPnd) kg ag refd
€£ﬂ éﬁz preceding step in 40 ml of EtOH is admixed with
3.2 g of hydroxylamine hydrochloride and 6.4 ml of
triethylamine and then left with stirring at AT for
5 hours. The reaction mixture is concentrated under
vacuum, the residue is taken up in water, extracted
with AcOEt and dried over MgSO, and the solvent is
evaporated under vacuum. This gives 3.6 g of the
expected compound.

NMR CDCl,; (300 MHz): & (ppm): 3.80: s: 6H;
4.24: s: 4H; 6.84: d: 4H; 7.16: d: 4H.

Preparation 4.2

N’ -Hydroxy-2-phenoxyethanimidamide.

A mixture of 1 g of phenoxyacetonitrile,
2.4 g of K;CO; and 1.2 g of hydroxylamine hydrochloride
in 60 ml of EtOH and 10 ml of water is heated at reflux
for 3 hours. The reaction mixture is concentrated under

vacuum and the residue is taken up in water and

extracted with AcOEt. The organic phase is extracted
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added, and then the m xture is stirred at AT for 30

m nutes. 0.22 g of N -hydroxybenzenecar boxi m dam de

di ssolved in 4 mM of DW is added, the mxture is
stirred at AT for 6 hours, and then 0.26 g of CDl is
10 added and the m xture is heated at 115C for 18
hours. Water is added, extraction is carried out with
ether, followed by drying over MgpSO4 and

chromat ography on silica,” éQuting with AcOEt and then
with AcOEt/ MeOH (98/2; v/v). The residue obtained is
triturated in an 15 AcCEt/cycl ohexane n1xture (50/ 50;
Winh d8 HGersolut ket eheTH R LIRS iF Glkale-f1ed

= %‘iﬁ&g‘? PRI ety et e an ol G
1H
ted Gt Masty 38 SHE FORyeRbmLohEveRPratan ynger

a”él%%mﬂai f1ves 7 RS e frhethluoutdtin
%q{% % ccfﬁ or o le%l“)l/ e_sls_ r?e hch} 3crr¥esf alllZZeSS

[1,2 4] OxadJHam 5dblc)1 190@@{5;9 gH )ldO«{.Zsés s: 2H;
b]|ndol 2-one. - g of 60% NaH 1s suspended in

12,90 o mby@.rw .TdriF., ®: 3% 9 of26wi ex) an: sdreve and
then 0.22 g of N-hydroxyethani m dam de are added and

tEERMpLEel i1 odmppeund heated at 70C for one and a hal f
hours. 5 0.4 g of the conpound from Preparation 3.5 is
added and 3-he, 4imethenephsnhidat lednetthygoC faro £, 9-

hours. Water
dihydro—lH-pyrido[z,B—b]indole~6-carbaldehyde O-ethyl-

oxime.

‘0.3 g of the compound from Preparation 3.1 is
dissolved in 20 ml of ethanol; 0.4 g of O-ethyl-
hydroxylamine hydrochloride dissclved in 1 ml of water
is added and the mixture is left with stirring at AT
for 2 hours. The ethanol is evaporated and the residue
is taken up in water and then extracted with AcOEt. It
is chromatographed on silica, eluting with AcOEt and
then with AcOEt/MeOH (98/2; v/v). This gives 70 mg of
the expected compound.

Y NMR: DMSO (300 MHz): 1.26 ppm: t: 3H;
3.66 ppm: s: 3H; 3.70 ppm: s: 3H; 3.80 ppm: s: 3H;
4.13 ppm: g: 2H; 6.52-6.56 ppm: dd: 1H; 6.60 ppm: d:
1H; 7.16 ppm: d: 1H; 7.48 ppm: s: 2H; 8 ppm: s: 2H;
8.26 ppm: s: 1H; 12.14 ppm: s: 1H.

EXAMPLE 2: Compound 8
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I's added and extraction is carried out with AcCEt,

foll owed by chromatography on silica, eluting with

AcCEt / cycl ohexane (60/40; v/v) and then with pure 10

AcOEt. This gives 120 ng of the expected conpound. 1H

NVR: DMSO (300 MHz): 2.47 ppm s: 3H, 3.77 ppm s:

3H, 7.49-7.56 ppm m 2H, 7.71-7.75 ppm m 2H, 8.01

ppm d: 1H; 8.45 ppm s: 1H 8.73 ppm s: 1H 12.64

ppm s: 1H. 15 EXAMPLE 4: -CdApound 2

3-(2,4-D chl orophenyl ) -1, 9-di net hyl - 6- ( 3-

nethyl [1, 2, 4] oxadi azol - 5 yl)-1,9-di hydro-2H pyrido

[2 3-b] i Rd z@-@wetmww ﬂam%héflsésp(éna’@&nﬁ&

of DVF, _20 and.5 e r

écdﬂnpl%‘%oaﬁ%il@ﬁ@&-é- % I dé#t?’ é’é’&&d%ﬁr?d hen

%He n ture is left wth stlrrlng at AT for 2 hours.
& RO "GMS i xt ur e is poured into water and then

t he preci |t te f i s ter of | hed

Wl Eh vt e Gt B 70 TG 5o s G Ereplardsd AN
5 t

B (PSR S g1 A, e 3t

%'dde‘!& o%n‘ap@he% 3 nﬁ:&%x@ms Stidted’ A3 2T Foxppm
9 ppm s: 1H, 7.84 ppm d: 1H 7.98 ppm d:

%Hmd%e%4 mnmurg OEHN”aH@ﬁﬁﬁ%ﬁbehzéHécaﬂdeﬂHﬂad&ﬂﬁe
Compound 14 6-(3-Am no-1, 2, 4-oxadi azol -5-yl)-3-(2, 4
diichicarnephanyl4) ol, fdiDmst hy aBdedi hdr o iido[ 2, 3
;tirred at AT for 6 hours, and then 0.26 g of CDI is
added and the mixture is heated at 115°C for 18 hours.
Water is added, extraction is carried out with ether,
followed by drying over MgSO, and chromatography on
silica, eluting with AcOEt and then with AcCOEt /MeOH
(98/2; v/v). The residue cobtained is triturated in an
AcOEt/cyclohexane mixture (50/50; v/v) and then
filtered. This gives 0.15 g of the expected compound.

'H NMR: DMSC (300 MHz): 3.69 ppm: s: 3H;
3.72 ppm: s: 3H; 3.81 ppm: s: 3H; 6.55-6.59 ppm: dd:
1H; 6.63 ppm: d: 1H; 7.18 ppm: d: 1H; 7.55-7.62 ppm: m:
3H; 7.68 ppm: d: 1H; 8.01-8.05 ppm: dd: 1H; 8.10-
8.16 ppm: m: 2H; 8.25 ppm: s: 1H; 8.73 ppm: d: 1H;
12.48 ppm: s: 1H.
EXAMPLE 3: Compound 3

3-(2,4-Dichlorophenyl) -1-methyl-6~ (3-methyl-
[1,2,4]oxadiazol-5-y1)-1,9-dihydro-2H-pyrido[2,3-

blindel-2-one.
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b]indol -2-one. A mxture of 3 g of nolecular sieve in
15 mM 10 of ethanol is adm xed with 0.26 g of sodi um
and left wth stirring at AT for 15 m nutes.
Subsequently 0.9 g of N'-hydroxyguani di ne

hem sul phate hem hydrate is added and the m xture is
left with stirring at AT for 1 hour. Finally, 0.4 g
of the conpound obtained in 15 Preparation 3.26 is
added and the m xture is hedi2ed at ref lux for 4
days. After cooling to AT, the reaction mxture is
adm xed with water and extracted with AcCEt, the
organi ¢ phaséd g @fi &P oWat MFsEHsRRndsk igp|lZemtl 9k
evapor at ed under vacuum _ The residue is 20

can%mﬁlatcwlr Jﬁﬁed ®rsid i%fa WA iHER Anhthen

é)c%zt @C)c/?? &rﬁéfane mxture (.75/ 1dﬁ—|aﬂﬂ\%2 TEIE v

) mﬂs@@%mﬁ! e B i %slz_@g%rs-
d, I ef.gtt com Unci<3 é ngd? eirﬂbratJTho |3| g 13.3 ta%]&%d and

odsiI% $repare compoun oW ng

I
g:rl,%g_p% Shﬁ] or opienyl%éat%& rr/ebtoho)%f f—g’lg%g hchlgl%e Pkt Y
didneHpsd "é?rﬁi/réMa?cteﬁL&] IlrmQiaefxf:ae_cc@rcnpcxmtq1 aciakt A

m xture of 9.5 g of the conmpound obtained in
Rrapasald By Trdendt gy &n MEQH des, addmitdads witth a

solution of 5.14 g of KOH as pellets in 90 nl of water
AcOEt/cyclchexane (60/40; v/v) and then with pure
ACOEt. This gives 120 mg of the expected compound.

4 NMR: DMSO (300 MHz): 2.47 ppm: s: 3H;
3.77 ppm: s: 3H; 7.49-7.56 ppm: m: 2H; 7.71-7.75 ppm:
m: 2H; 8.01 ppm: d: 1H; 8.45 ppm: s: 1H; 8.73 ppm: S:
1H; 12.64 ppm: s: 1H.
EXAMPLE 4: Compound 2

3-(2,4-Dichlorophenyl) -1, 9-dimethyl-6-(3-
methyl-[1,2,4]loxadiazol-5-yl) -1, 9-dihydro-2H-
pyride[2,3-blindol-2-one.

7 mg of 60% NaH are suspended in 2 ml of DMF,
and 50 mg of the compound from Example 3 and then
0.02 ml of CH;I are added, and then the mixture is left
with stirring at AT for 2 hours. The reaction mixture
is poured into water and then the precipitate formed is
filtered off. It is washed with water and then with an
AcOEt/cyclchexane mixture (50/50; v/v), to give 3C mg

of the expected compound.
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and heated at ref lux for 18 hours. After cooling to
AT 10 and then with an ice bath, the reaction m xture
is acidified to a pH of 1 by adding 5N HC sol ution,
diluting with water to allow stirring. The precipitate
formed is filtered off wth suction, washed with water
and dried. This gives 9.1 g of the expected conpound.
15 B) 3-(2, 4-Di chl orophenyl)-1, 9-di net hyl - 2- oxo- 2, 9-

di hydro-| H pyrido[ 2, 3- b] i nd@Re~6- carbonyl chloride. A
suspension of 9.1 g of the conmpound obtained in the
preceding step in 100 mM of anhydrous THE is cool ed
with an i céHbHMR; HMﬁﬁxéaoﬁrMH&XSezmﬁ?hpﬁm=Zé‘s%ﬁﬂtion
of 45 m of thionyl chloride in 45 m of THE and | eft
Wi-OB S isrig 3For 43 2nibRRie® héfler & iy S0 ppm: m: 2
concentrated at_ AT under vacuu T@p residue js . taken

-

Up 6% PRS :niS fof HBoM -&fd BE §51 viétit 7S e PRBSr &fed Minder
Thi i t t d, which
3T, B ey sgomau, iich

F 3 ( - di roophenyl) -1, 9-di net hyl - 2-oxo 75 -
%%y%r'o-%icﬁp%fﬁado 42, 3- b] i ndol e- 6- car boxam de. A
sol ution ofg the GAMRAUNG ONIRlRRG AJ1 nG1)Paeaeding
step in 100 of anhydrodus THE is admi xed with a
MalhicRdHerdf )9 10fs GaRaRde 1, v -3 ylaref- 2By iaed 2, 3 -
heated at 60C under an argon atnosphere. After 30
B1AHRS,-2L¥heal of THE are added and the resulting
suspension is concentrated under vacuum The residue
is taken @pnixt20 mf & Fto@Hmmiddudfetr wilteyestir diSngrl
at AT overnight and the precipitate fornmed is
fofl teatechadf fis admixed with 0.26 g of sodium and left

H;

with stirring at AT for 15 minutes. Subsequently 0.9 g
of N”-hydroxyguanidine hemisulphate hemihydrate is
added and the mixture is left with stirring at AT for 1
hour. Finally, 0.4 g of the compound obtained in
Preparation 3.26 is added and the mixture is heated at
reflux for 4 days. After cooling to AT, the reaction
mixture is admixed with water and extracted with AcOEt,
the organic phase is dried over MgS80, and the solvent
is evaporated under vacuum. The residue is
chromatographed on silica gel, eluting with an
AcOEt/cyclohexane mixture (75/25; v/v). This gives
0.02 g of the expected product.

'H NMR: DMSO-ds (300 MHz): & (ppm): 4.04: s:
3H; 4.22: s: 3H; 6.32: s: 2H; 7.43-7.51: m: 2H; 7.70:
d: 1H; 7.81: d: 1H; 7.90: dd: 1H; 8.42: s: 1H; 8.5: d:

1H.
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10 with suction, washed with EtOH and dried under
vacuum The product obtained is taken up in water and
the precipitate is filtered off with suction and

dried. This gives 8.3 g of the expected conpound. D)

6- (3- Am no- 1, 2, 4- oxadi azol -5-yl)-3-(2,4-dichloro- 15
phenyl ) -1, 9-di nmet hyl - 1, 9-di hydr o- 2H pyri do[ 2, 3-b] i ndo

- 2-one. A mxture of 3 g of the conmpound obtained in
the preceding step and 0.9 ¢4of- hydroxyl am ne
hydrochloride in 60 ml of pyridine is heated at 120C

20 for 15 mnutes. Subsequently 30 g of basic alum na
60 are added iEnc:ldwe prsaible it qormRmang AEPQEd 14 by
dryness under vacuum The_residue_is chromatographed
die Haming dihminreeriugesderr miked Adomtent Ahdh W ard
a gradient of the mxture AcOEt/MeOH (to 97/3; v/v).
ThikekpWes 25 1.2 g of the expected conpound. EXANPLE

6.. Co d 20 - 76 - .

)2, AT o SFHREARSEEL o e 1oty 2 -ox0-2, 9-
2,9-dih -1 H ' - b) ind - 6- ! ;
(séﬁxérégiﬁﬁqxﬁﬁ<§%fg%%?%fééf%ﬁ%gﬁgﬁﬁﬁﬂﬁ?%g?%ﬁﬁed 5
A i o, . S ( et
wth 0 16 g SAbEe,dE i Mo e T fthed

Wit Mo St dfd dhdts Als Fof SodaMl of TS oly efiimixéed with a
concentrat ed under vacuum the residue is taken up in

el Bl B dihes precd it ate fas el e d 11d eednlofdf watder
10 suction. The precipitate is dissolved in an

and heated at reflux for 18 hours. After cooling to AT
and then with an ice bath, the reaction mixture is
acidified to a pH of 1 by adding 5N HCl solution,
diluting with water to allow stirring. The precipitate
formed is filtered off with suction, washed with water
and dried. This gives 9.1 g of the expected compound.
B) 3-(2,4-Dichlorophenyl)-1,9-dimethyl-2-oxec-2,9-
dihydro-1H-pyrido[2, 3-b] indole-6-carbonyl chloride.

A suspension of 9.1 g of the compound
obtained in the preceding step in 100 ml of anhydrous
THF is cooled with an ice bath, admixed dropwise with a
solution of 45 ml of thionyl chloride in 45 ml of THF
and left with stirring for 15 minutes before being
concentrated at AT under vacuum. The residue is taken
up in 40 ml of DCM and the solvent is evaporated under
vacuum. This gives the expected compound, which is used
as it is.

C) N-Cyano-3-(2,4-dichlorophenyl) -1, S-dimethyl-2-oxo-
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MeOH pyridine mxture and this solution is

chr omat ogr aphed on si-lica gel, eluting wth a DCM MeCH
m xture (98/2; v/v). This gives 0.14 g of the expected
compound, mp. = 287-290C. 15 1H NVR. DMSO d6 (300
MHz): 6 (ppm): 4.01: s: 3H 4.17: s: 3H 5.76: S 1H
7.42-7.49: m 2H, 7.53- 7.57: dd: 1H 7.63-7.69: m

2H, 8.06: d: 1H 8.19-8.23: m 2H EXAWPLE 7:
Conpound 21 20 - 75 -

3-(2, 4-Di chl orophenyl ) -1, 9-di net hyl - 2- oxo-

2,9-di hydro-1 Hpyrido[ 2, 3 b]|ndole 6- carbaldehyde
@,ét-mmsdrﬁae 1Hx pygligd [6n 3oldnsod b&aﬁ?ﬁ&@ﬁd

obtained in Preparatlon 3 27 in of Et
adm xed wi $h s8itg.ops of "H‘S?{id e“Ln the
%%%Se“‘l%%;'s?t%ﬁ&%oﬁﬁ ﬂ%p& S lre{s?aatd%&xed
PHEH Ao e o g @ a%%@d‘%"#ﬂ RS eg e
E@%?gﬁg‘v vfﬁgﬁﬁ#§%ls solutlonﬁa§'5 Cc rong%ggrggﬁgﬁrgﬁ

2%1 il & gely,o e lnfit Id19 Piist hrah o ety dRhexana diing ur e
75125 'v/v). The product obtained is taken up in an

PO hex ag dinttied (Bea0;vadutn.amhe heesidue is
precipitate fornmed is filtered off wth suction. This

Hakes Gipl i Gfodt he exfpatoen aHll derfrownch |sdiNMvRng at AT
DMSO-d6 (300 MHz) : S (ppm : 1.27: t:

overnight and the precipitate formed is filtered off
with suction, washed with EtOH and dried under wvacuum.
The product obtained is taken up in water and the -
precipitate is filtered off with suction and dried.
This gives 8.3 g of the expected compound.

D) 6- (3-Amino-1, 2, 4-oxadiazol-5-y1)-3-(2,4-dichloro-
phenyl) -1, 9-dimethyl-1, 9-dihydro-2H-pyrido[2,3-blindol-
2-one.

A mixture of 3 g of the compound obtained in
the preceding step and 0.9 g of hydroxylamine
hydrochloride in 60 ml of pyridine is heated at 120°C
for 15 minutes. Subsequently 30 g of basic alumina 60
are added and the mixture is concentrated to dryness
under vacuum. The residue is chromatographed on basic
alumina 60, eluting with AcOEt and then with a gradient
of the mixture AcOEt/MeCH (to 97/3; v/v). This gives
1.2 g of the expected compouﬁd.

EXAMPLE 6: Compound 20
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3H 4.02: s: 3H, 4.12-4.22: m 5H;, 7.42-8.48: m 8H.
EXAMPLE 8: Conpound 22

3-(2,4-Di chl orophenyl) -1, 9-di net hyl - 2- oxo- 15

2, 9-di hydro-| H pyrido[ 2, 3-b] i ndol e- 6- car bal dehyde
0-isobutyloxinme. A solution of 0.14 g of conpound 20
in4mM of DVF is adm xed with 0.017 g of 60% sodi um
hydride in oil and left with stirring at AT for 10

m nutes. 20 Subsequently 6.086-rm of isobutyl brom de
Is added and the mxture is left with stirring at AT
overnight. The reaction m xture is poured_into
saturated NRHACL 4 -SylaRlicsPrbenydxtrladt-ed mRtdy lacoexo-
the organic phase is dried over MySO4 and .t sol vent
i2s 5 icaced- Ay 95 2 B RImn e -ﬁéﬁadf&@%{e%yde
chr.omat ographed on silica gel, eluting with an

A& -cycl ohexane mi xture (75/25; v/iv). - 7 8 This

i : f th :
T00- 110 AT BRGS0 (00 Mot (Hor g §Readned
34 0.94: s:. 3H. 2,02 ; o Groftthi A-LBhixe
i Prebprpbicl gt dn T WY, of Wy Feoty & Bhiingg

A1/ .09 ol LY o3 akined: ; ide abd :
R e

hﬁkﬂﬁ?ﬁé&f&ﬂ%?ﬂngmﬂphﬁﬁyhﬂ'ﬁbd%ﬂﬁ meieh\doldrent is
0x0- 2, 9-di hydro-| H pyri do[ 2, 3-b] i ndol -6- 10

WdohmidnHane] aride] aadaset itheaatehiies dlsuttiadrerofug0.id
g of the conmpound obtained in Preparation 3.27 in 25
Watafr 368 EHEH precgnitese formed is filtered off with
guction. The precipitate is dissolved in an
MeOH/pyridine mixture and this solution is
chromatographed on silica gel, eluting with a DCM/MeOH
mixture (98/2; v/v). This gives 0.14 g of the expected
compound, m.p. = 287-290°C.

H NMR: DMSO-ds (300 MHz): & (ppm): 4.01: s:
3H; 4.17: s: 3H; 5.76: s: 1H; 7.42-7.49: m: 2H; 7.53~-
7.57: dd: 1H; 7.63-7.69: m: 2H; 8.06: d: 1H; 8.19-8.23:
m: 2H.
EXAMPLE 7: Compound 21

3-(2,4-Dichlorophenyl)-1,9-dimethyl-2-oxo-
2,9-dihydro-1H-pyrido[2,3-blindole-6-carbaldehyde
C-ethyloxime.

A solution of 0.2 g of the compound obtained
in Preparation 3.27 in 15 ml of EtOH is admixed with

0.25 g of O-ethylhydroxylamine hydrochloride and left

with stirring at AT for 20 hours. The reaction mixture
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with 0.426 g of O (carboxynethyl)hydroxyl am ne

hem hydrochl oride and left with stirring at AT 15
overnight. The reaction m xture is concentrated under
vacuum the residue is taken up in water and
triturated and the precipitate forned is filtered off
Wth suction. The precipitate is taken up in 2N NaCH
sol ution, the aqueous phase is washed with AcOEt and
20 acidified to a pH of 1-by7addi ng 6N HC1 sol ution
the precipitate formed is filtered off with suction
and the filtrate is extracted wwth AcOEt. The

pree ciqpiceatte adrmd ltﬂﬁ@roﬁ@’@(ﬂ%“vpﬁi@e rr58 RIS Hish S@leeiy 1P
the solvent is_ evapor.ated under cuun1 he re q%E
g ety @pd iR TES IisEde £ ‘%W &%ﬁé%%&‘%ﬁ te
fornmed is filtered off . hot wth t|on and mashed

Wit @t onph ey iRrss ipg tats 11?5 péct ed

SOE o Mg g0 20 5 41 ff?dy%@ %%]1#515‘3
Shppiscbpbt oo Bi1ihe Se, sy Stk o T 0

i1azQl 3~£/s)4 Th duct
%Trret o% e%?a)éheom di net h(jrlé’h)sg, dl/hy)drc;r Zel—l-p;yor |udco-

[Bt3rildddQ] 2K upld ran AcOEt/cyclohexane mixture

6- [ 3-[ Bi s(4- net hoxybenzyl)am no] -1, 2, 4- oxodi azol -

S 503 (- céiﬂmtmmmmtateg-ﬁﬁmmws f, 191 tok eyt raef £
- 2H-pyrido[ 2, 3- b]|ndol -one. A mxture of 6.3 g of

ol tac et igirev eChirs glves 0.1 g of the expected

compound.

14 NMR: DMSO-dg (300 MHz): & (ppm): 1.27: t:
3H; 4.02: sS: 3H; 4.12-4.22: m: 5H; 7.42-8.48: m: 8H.
EXAMPLE 8: Compound 22

3-(2,4-Dichlorophenyl) -1,9-dimethyl-2-oxo-
2,9-dihydro-1H-pyrido[2,3-b]l indole-6-carbaldehyde
O-isobutyloxime.

A solution of 0.14 g of compound 20 in 4 ml
of DMF is admixed with 0.017 g of 60% sodium hydride in
0il and left with stirring at AT for 10 minutes.
Subsequently 0.076 ml of isobutyl bromide is added and
the mixture is left with stirring at AT overnight. The
reaction mixture is poured into saturated NH,C1
solution and extracted with AcCEt, the organic phase is
dried over MgS0O, and the solvent is evaporated under
vacuum. The residue is chromatographed on silica gel,

eluting with an AcOEt/cyclohexane mixture (75/25; v/v) .
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DCM MeOH i ¥k VR :( §YE8-dg/

63 m of anhydrous EtOH is adm xed with 0.78 g of 15
sodi um and then, follow ng dissolution, 5.6 g of the
conmpound obtained in Preparation 4.1 are added and the
mxture is left with stirring at AT and under an argon
at nosphere for 2 hours. Subsequently 1.2 g of the
conpound obtained. in Preparation 3.28 are added and
the 20 mxture is heated at ref |ux overnight. After
cooling to AT, the reacti-ov8rixture is adm xed with
DCM and AcOEt, the nolecular sieve is filtered off
and washed wwith DCM the filtrate is washed with 1N
i s ad it o Ab gviafh 21 Na@e s ditganpouwt o ganiT
phase is dried over 25 MgpSO4 and the solvent is
eMdpordt €d: under vacuum The residue is

chromat ogr aphed on silica 3§0¢Tﬁ%g%ng @%ﬁ%b{d?ﬁ%ﬁ i3

oL s AR
et o Hipolrd? i %’n%'ovﬁ%‘{’ T M. e & e
3 1 m 9}'% ]g%?gd 5311'}43 %1998 S].H-Shé :‘sz% H3H

474 1H 6.90: d: 4H

731%491% dH corfoddig B3 4H 7 79 d- 1H 7.91: d- 1H
s 1H 10 8.59: s: 1H B)

6 (3 Ani no- flf Py oxofi mzeh T r Herﬁyil()z-aﬂ gli dridtgy- 2 -
phenyl)-1, 9- dlnethyl 1, 9-di hydro- 2H- pyri do[ 2, 3- b] i ndo
-02do ONES - cPll‘sﬁizttBmel-Mr{HcSBB :g—m]flrtdtﬂcﬁ}npound
vllmethylenel amino]oxylacetic acid.

A solution of 0.3 g of the compound obtained
in Preparation 3.27 in 25 ml of 96% EtOH is admixed
with 0.426 g of O- (carboxymethyl)hydroxylamine
hemihydrochloride and left with stirring at AT
overnight. The reaction mixture is concentrated under
vacuum, the residue is taken up in water and triturated
and the precipitate formed is filtered off with
suction. The precipitate is taken up in 2N NaOH
solution, the aqueous phase is washed with AcOEt and
acidified to a pH of 1 by adding 6N HCl solution, the
precipitate formed is filtered off with suction and the
filtrate is extracted with AcOEt. The precipitate and
the organic phase are combined and the solvent is
evaporated under vacuum. The residue is taken up in hot

propan-2-ol and the precipitate formed is filtered off

hot with suction and washed with ether. This gives
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15 obtained in the preceding step in 10 mMl of DCM and
2 mM of water is adm xed with 1 g of DDQ and heat ed
at reflux overnight. After cooling to AT, the
precipitate fornmed is filtered off with suction and
washed with DCM and then with water. The precipitate
is dissolved in 20 MeCH and the solution is

chr omat ogr aphed on silica gel, eluting with AcOEt and
then with an AcCEt/MeOH ni-xt’8 e (90/10; v/v). The
product obtained is taken up in MeOH and the
precipitate forned is filtered off wth suction and
Wadtied anictth tiisOeXpRted)iapmPairgbs g of the 25

expected conpound, mp. = 320-322C VR, DVBO-_ d6

(300 M) 3H6W5pn?M.SBSSi76.(3%‘? MHB) : 1?%%&4 g’lsﬁ"’
4.05: s: 3H 4.25: s: 3H 6. 39: s: . 6.62: _dd: .
6iggd 48§ PH2d 4] Figa7 ¢2 ‘?;;49 7 .‘féa'szz}f<]jlo|:7 JfEL '

S e BT L 5

j azol -5 yl.)+ 1, 9-di methyl - 1, 9- di hydr o- 2H i do[ 2,3
Y 2200 5rY D o Ol MY i hydr o- 2H-pyr i dof

ndol -
ifﬁﬁqﬂﬁ&ﬂgﬁﬁpqﬂgyl)anino]nethyl]phenyl]-6-
ig-iBis(4-nethoxybenzy|)an1no]-1,2,4-oxadiazol-5-y|]-

10 ] 6- (3-Amino-1,2,4-oxodiazol-5-yl)-3-(2,4-
1, 9-di et hyl - 1, 9- di hydr o- 2H pyri do[ 2, 3- b] i ndol - 2- one.

Hiirse ttpHEhy 1S Hur,epatiet dsaordi nglitty drve- 2 frirouddior-e
described in step A of Exanple 10, starting fromthe
cleymourid dfdacdm2Preear ati on 3. 29 and fromthe conpound
fromPreparation 4.1. 15 B)
)| 4- (GAnianolBstshid Jstisrspybegrzyd @ ine]lr 1 244 -oxodiazol -
5-y1]-3-(2,4-dimethoxyphenyl) -1, 9-dimethyl-1,9-dihydro-
2H-pyrido[2,3-blindol-2-one.

A mixture of 6.3 g of molecular sieve in
63 ml of anhydrous EtOH is admixed with 0.78 g of
sodium and then, following dissolution, 5.6 g of the
compound obtained in Preparation 4.1 are added and the
mixture is left with stirring at AT and under an argon
atmosphere for 2 hours. Subsequently 1.2 g of the
compound obtained in Preparation 3.28 are added and the
mixture is heated at reflux overnight. After cooling to
AT, the reaction mixture is admixed with DCM and AcOEt,
the molecular sieve is filtered off and washed with
DCM, the filtrate is washed with 1N HCl1l solution and
with 2N NaOH solution, the organic phase is dried over

Mgso, and the solvent is evaporated under vacuum. The

residue is chromatographed on silica gel, eluting with
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oxadi azol -5-yl ) -1, 9-di et hyl -1, 9-di hydr o- 2H pyri do[ 2, 3
- b]indol-2-one. This conmpound is prepared according
to the procedure described in step B of Exanple 10.
This gives 20 0.2 g of the expected conpound. 1H NWR
DMSO-d6/ TFA (200 MHz): S (ppm: 3.9: S 2H, 4.0: s:
3H, 4.2: s: 3H 7.5: d: 2H, 7.8-8.0: m 4H 8.65: d:
2H. EXAMPLE 12: Conpound 41 25

3-(2, 4-Di chl orophenyl) - 6- F38Qdi-net hyl am no) -

1, 2, 4- oxadi azol -5-yl]-1, 9-di net hyl - 1, 9-di hydr o- 2H - 82
- pyr|d0[2 3-blindol -2-one. A solutlon of 0.09 of
@OMSOUMEOHA Miixt3ing (851 3DMV/Va -adiiex &F ARt G’bG?E}n&dofls
60% sodi um hydride in oil and then with 0.04 ni

i UEodi Yo Al £ ARG PSS e R AL g

BORTIL i R Bk (S IR | ST L e oo™
t t d hed h
B Ao PR Soriso TR £kt o7

% Eethe e%p gﬁg%conpound mp. 10 = 320-324C. 1H
300 MHz): (ppm: 2. 94 S: 6H;, 3.80:

S: 3H 3 82 3 33; 50 Wiz Y- -( w2 IMN72Hm:
7 5a d 1HE TME "buboddy (S0 W) W p7p8 66: d: 1H.

b@{E&AW—EsB:a}ﬁO@p%ds‘lZ?,H 4.20: s: 3H; 4 48: s: 4H;
N-['5-13-(2, 4-Di chlorophenyl) 1, 9-di et hyl -
6.56: m: 1H; 6.61: s: 1H; 6.90: d: 4H; 7. 14 d: 1H;
7.23: d: 4H; 7.79: d: 1H; 7.91: d: 1H; 8.24: s: 1H;
8.5%: s: 1H.
B) 6-(3-Amino-1,2,4-oxodiazol-5-yl)-3-(2,4-dimethoxy-
phenyl)—1,9—dimethy1—1,9—dihydro—2Hprrido{2,3—b]indol-
2-one.

A solution of 0.593 g of the compound
obtained in the preceding step in 10 ml of DCM and 2 ml
of water is admixed with 1 g of DDQ and heated at
reflux overnight. After cooling to AT, the precipitate
formed is filtered off with suction and washed with DCM
and then with water. The precipitate is dissolved in
MeOH and the solution is chromatographed on silica gel,
eluting with AcOEt and then with an AcOEt/MeOH mixture
(90/10; v/v). The product obtained is taken up in MeOH
and the precipitate formed is filtered off with suction
and washed with MeOH. This gives 0.094 g of the
expected compound, m.p. = 320-322°C.

4 NMR: DMSO-dg (300 MHz): & (ppm): 3.76: s:
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0X0- 2, 9-di hydro-| H pyrido[ 2, 3-b] i ndol -6-yl]-1, 2, 4-
oxadi azol - 3-yl] cycl opropanecar boxam de. A sol ution of
0.1 g of compound 14 in 5 mM of 20 pyridine is

adm xed with 0.4 m of cycl opropanecarbonyl chloride
and the mxture is heated at 50C for 2 hours. After
cooling to AT it is extracted wwth AcOEt, the organic
phase is washed with water and dried over Na2SO4 and
the solvent is evaporated-ufder vacuum The residue 25
I's chromat ographed on silica gel, eluting with an
AcCOEt / MeOH m xture (90/10; v/v). The product obtai ned
3HB3 3.i85 it akerRHup 4P 5an Sac G/ <f1y‘él5dhe‘?fxar:f'éI nixt3frie 8 2H:

(50/50; v/v) and triturated and the eC| plta
feorbRed ddy 18| tterlbda 6Ff Wit I -&dct |don hi’s 8§ivEs 31065

% of the géfected conpoundébg%$ :Zﬁ?C 43;1T.99:

: 3H s: 3H; '743'151: 2H;
W@]%ﬂc% rﬁl:%-l 7 96 dd 1M 8.45: s: 1
8.66: s: 1. 4 Q
N-[5 [:S% (2,%- % (%‘l%‘&rngop eyﬂ;}’]); é’iMé'J”gUnret h@f{gg@%dl 2%
%dﬁ{?ﬁywa|f+§nﬁidgﬂﬁ§ffﬂﬂ9JH*Hyd%dﬂﬂH“bj%rﬁo[2 3-

oxa zol met hanesul phonamni de. “A solution of 0.1

%]q%daynyngﬂg]A-ln 10 M of pyridine and 1 m of DCM
is adm xed with 0.08 m of 15 net hanesul phonyl

ahl or ixdef san] H3. (A5 n tAfoxA A1 antier et iy D] tplregnyild -6 -
left with stirring at AT for 96 hours. The reaction
nfizxt {ries (45- meaiircedy Hertay Matreimcdnd. X t-acteed azol-5-y1] -
1,9—dimethy1-l,9-dihydro-2H-pyrido[2,3—b]indol-z—one.

This compound is prepared according to the
procedure described in step A of Example 10, starting
from the compound from Preparation 3.29 and from the
compound from Preparation 4.1.

B) 3-{4- (Aminomethyl) phenyl] -6- (3-amino-1,2,4-
oxadiazol-5-y1)-1,9-dimethyl-1,9-dihydro-2H-pyrido(2,3-
bl indel-2-one.

This compound is prepared according to the
procedure described in step B of Example 10. This gives
0.2 g of the expected compound.

Y NMR: DMSO-dg/TFA (200 MHz): & (ppm): 3.9:
g: 2H; 4.0: s: 3H; 4.2: g: 3H; 7.5: d: 2H; 7.8-8.0: m:
4H; 8.65: d: 2H.

EXAMPLE 12: Compound 41
3-(2,4-Dichlorophenyl) -6- [3- (dimethylamino) -

1,2,4-oxadiazol-5-yl] -1, 9-dimethyl-1,9-dihydro-2H-
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with AcCEt, the organic phase is washed with saturated
NaCl solution and dried over Na2SO4 and the solvent is
20 evaporated under vacuum The residue is

chromat ographed on silica gel, eluting with a

DCM MeOH m xture (95/5; wv/v). This gives 0.025 g of

t he expected conpound, mp. 263-266C. 1H NVMR DVSO d6
(300 MHz): (ppm : 3.22: s: 25 3H 4.03: s: 3H 4.23:
s: 3H 7.43-7.51: m 2H F &% -d: 1H 7.84: d: 1H
7.95: d: 1H, 8.47: s: 1H, 8.64: s: 84 - 1H, 11.82: s:
1H EXAMPLE 15: Conpound 49

(Bt 12D b JoimelerB49nel- et hyl - 6- ( 3- met hyl -

1, 2, 4- oxadi azol - 5-y1) - 2- oxo- 1, 2-di hydr o- gkkpyrldo[z 3-
5 b]i ndol - & Aqlagetashiak iQ €9 & M GFRBIMD. B G H3
conpound 3, 0.195 g of K2CO3 and._ 0. 1 m  of

o rRME stradriNed (Wi D G0t DT i80% Radl vdiges in
for. 4 days. After cooling to AT aa"tlon xture
S i et oV i b A NPT 46 o At ©

extracted Wi

t t.hi
R R RS %oﬁ‘iﬁfﬁr" o Cdﬁ“E B 2 pdf S parer
the %ﬂi%frgolﬁile Q£é§§#j rEhé”ﬁ%eéfﬁiﬂH%%
i< chronat ographe on ica ge utlng Wit h

é&y Oﬂ@@é&eeaﬂa@fﬂvﬁ&ﬂ%@& O Vand Emﬂmdamah 15

obtaln |s triturated in cyclohexane and the

maaf-‘ézplatrﬁi aHet MREH S fhddirec Q5T /i toit6dicdd OfB0 /B S
gives 0.09 g of the obtained conpound. 1H NVR DMSO- d6

(B0 MMis Fiva)o. @1 4308 'the expected compound, m.p.

320-324°C.

'Y NMR: pyridine-ds (300 MHz): & (ppm): 2.94:
@: 6H; 3.80: s: 3H; 3.82: s: 3H; 7.32: dd: 1H; 7.47-
7.52: m: 2H; 7.58: d: 1H; 7.95: s: 1H; 8.09: dd: 1H;
8.66: d: 1H.

EXAMPLE 13: Compound 42

N-[5-[3-(2,4-Dichlorophenyl) -1, 92-dimethyl-2-
oxo-2,9-dihydro-1H-pyrido(2,3-blindol-6-yl}-1,2,4-
oxadiazol-3-yl]cyclopropanecarboxamide.

A gsolution of 0.1 g of compound 14 in 5 ml of
pyridine is admixed with 0.4 ml of cyclopropanecarbonyl
chloride and the mixture is heated at 50°C for 2 hours.
After cooling to AT it is extracted with AcOEt, the
organic phase is washed with water and dried over Na,;SO,
and the solvent is evaporated under vacuum. The residue
is chromatographed on silica gel, eluting with an

ACOEt/MeOH mixture (90/10; v/v). The product obtained
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3H 4.02: s: 3H, 6.01: s: 2H 7.45-7.53: m 2H, 7.71:
20 d: 1H 8.00: d: 1H 8.09: dd: 1H, 8.52: s: 1H
8.76: d: 1H EXAMPLE 16: Conpound 50
3-(2,4-D chl orophenyl ) -1 - net hyl - 6- ( 3- net hyl -
1, 2, 4- oxodi azol -5-yl)-9-(2-norpholin-4-ylethyl)-1,9 25
di hydro- 2H pyri do[ 2, 3-b] i ndol -2-one. A m xture of 0.3
g of conpound 3, 0.39 g of - 85 K2CO3 and 0.263 g of
2-chl or oet hyl mor phol i ne hyé@Bochloride in 15 m of DW
Is heated at 80C for 4 days. After cooling to AT, the
reaction mxture is poured into saturated NaC
aslmpm@m.amdzmh@mpm@@E¢M@anQ®eﬁ@mﬁe@uﬁ§UFE|ﬂé@déooff
with suction and washed with water. The precipitate
vy Wakad Fritvmeed and (the PFeoieitate Cormest ik ed
under vacuum The residue is._ triturated h
SrapaReR. Gl (S 0] @@lw;t)vegn & dghed of che
precipitate formed is filt d th suction. 10
c& B STPPUFDf T -Re ex%eg?t rf’pound 1H NVR

D!\/ISO d6 (3Q33Mj§) R{%S&Eﬁm) ng ﬁ-?z LPE% :471 : 8%:7%
W LS (20T fﬁ'jﬁésgﬁﬁmé l*'ﬂ’-ﬁsq"

n ( .0raphenyly) o«&:(Na: 1H; 8.45: s:
ﬁ%‘%ﬁyg’t ﬁ@nl % déﬁ) al(élgl dl‘j?re:lﬁj;l K 9- di hydr o- 2H ®

AW @062 :3-d1] imndoli-124@ne.s:A1snl ut i on of 0.28 g of the
conpound from
EXAMPLE 14: Compound 44

N- [5-[3-(2,4-Dichlorophenyl) -1, 9-dimethyl-2-
oxo-2,9-dihydro-1H-pyrido[2,3-blindol-6-yl]-1,2,4-
oxadiazol-3-yllmethanesulphonamide.

A solution of 0.1 g of compound 14 in 10 ml
of pyridine and 1 ml of DCM is admixed with 0.08 ml of
methanesulphonyl chloride and 0.025 g of DMAP and then
the mixture is left with stirring at AT for 96 hours.
The reaction mixture is poured into water and extracted
with AcOEt, the organic phase is washed with saturated
NaCl solution and dried over Na,S80, and the solvent is
evaporated under vacuum. The residue is chromatographed
on silica gel, eluting with a DCM/MeOH mixture (95/5;
v/v). This gives 0.025 g of the expected compound, m.p.
= 263-266°C.

'Y NMR: DMSO-dg¢ (300 MHz): & (ppm): 3.22: s:
3H; 4.03: s: 3H; 4.23: s: 3H; 7.43-7.51: m: 2H; 7.63:

d: 1H; 7.84: d: 1H; 7.95: d: 1H; B8.47: s: 1H; 8.64: s:
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20 Preparation 3.31 in 30 mM of EtOHis adm xed with
0.15 g of hydroxyl am ne hydrochl oride and then with
0.3 g of K2ZCA3 and the m xture is heated at reflux for
3 hours. After cooling to AT, the reaction mxture is
adm xed with water and the precipitate fornmed is 25

- filtered off with suction. The precipitate is

di ssolved in a DCM MeOH mi xture and chromat ogr aphed
on silica - 86 gel, eluting4with a DCM MeOH ni xt ure
(98/02; v/v). This gives 0.13 g of the expected
conpound. 1H NVR. DVSO-d6 (300 WMHz) : 6 (ppm : 2.23:
SH; 33.82:0&: $H-3H, 4.17: s: 3H;, 7.43-7.50: m 2H
7.59- 5 7.70:. m 3H _8.17: S: 1H, 8.30: S: 1H 11.06:
EXMRLE dRa\vSloreendcdithound 55

i ot hy _ng;[érg@;,;z@fgc{@z%o'%@- ':‘a@é—ﬁfr%ﬁzlg.%] iyt
. 10 A i 5
s e Y 0 3B ey SO A e ke
A 4 f id dth ' '
e T A B T S0 M nutes. The react on

mixture | s DoLeduldIGE Wplel A RRhirdd e by ki s
15 28% NH4 solution and the precipitate forned is

fi,bbgr &8 0f f 1 Whi No s Ustbdacdhien DELLI @i 18t 20 i 6l takeDMBpPis
in an MeOH AcCEt/ pyridine m xture, the insoluble

MRizfdBlat |ddd terred afdysandfiter fdddIriate tdcs AT, the
chr omat ogr aphed on silica gel, eluting wth an 20
AcGttiIMEOmhimbumer e g I@ubtEd vnbo seiiwrafieded™aCd g of
solution and extracted with AcOEt, the organic phase is
washed with saturated NaCl solution and dried over
MgSO, and the solvent is evaporated under vacuum. The
residue is chromatographed on silica gel, eluting with
an AcOEt/cyclohexane mixture (75/25; v/v). The product
obtained is triturated in cyclohexane and the
precipitate formed is filtered off with suction. This
gives 0.09 g of the obtained compound.

'Y NMR: DMSO-ds (300 MHz): & (ppm): 2.43: s:
3H; 4.02: s: 3H; 6.01: s: 2H; 7.45-7.53: m: 2H; 7.71:
d: 1H; 8.00: d: 1H; 8.09: dd: 1H; 8.52: s: 1H; 8.76: d:
1H.
EXAMPLE 16: Compound 50

3-(2,4-Dichlorophenyl) -1-methyl-6- (3-methyl-
1,2,4-oxodiazol-5-yl)-9- (2-morpholin-4-ylethyl)-1,9-
dihydro-2H-pyride[2,3-b]indol-2-one.

A mixture of 0.3 g of compound 3, 0.39 g of
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t he expected conpound, mp. = 308-309C. 1H NWR
DVBO-d6 (300 MHz): 6 (ppm: 4.03: s: 3H 4.18: s: 3H
7.13: s: 2H, 7.29-7.43: m 3H 7.72- 7.80: m 4H,

7.40: s: 1H, 8.54: m 1H 25 EXAMPLE 19: Conpound 58
3-(2,4-D chl orophenyl ) -1, 9-di net hyl -6-(5 87 -

nmet hyl -1, 3, 4- oxadi azol - 2-y1) -1, 9-di hydro- 2H pyri do[ 2, 3
- b]indol -2-one. A suspension of 0.2 g of the compound
obtained in Preparation 3-385nd 2 ml of triethyl 5
orthoacetate is adm xed wth a catal ytic anmount of

par a-t ol uenesul phoni ¢ acid and the suspension is
heabegdandt 0 12T ovef N2 ghitl orpehyoetphel e AT, the
precipitate formed is filtered off with suction and
washethiicri dgatiey 15THE mfe OMF tia di9asadedn & G FoF fo
propan-2-ol/PE m xture (50/50Q; v/v), triturated and
fdaviser & (6T GRAH NG &, B THas P X5 tife

BT ErEs Bt ol 2 SeTttn figh e RRtiPisace
: 3H;, . 7.43-7.51: . [.,69; 5 : X Sy e N

fsr‘lorﬂ%d 81.844@]51-‘.6%4,“%?2%'@{1 tshe:suﬁ-i]lorém%%beg Witk

Co 59 3- (2 4-Dichl, 1)< 1. Ol 6o 5-

VTR e P A A RN e e S
oMol - 2- QN e QA 8 X Qfadfinfn 9 e thes iGRMGUN

%ron1 Preparation 3.35, 10 m of acetic anhydride and
ke ®fated in a propan-2-ol/PE mixture (50/50; v/v) and
the precipitate formed is filtered off with suction.
This gives 0.3 g of the expected compound.

14 NMR: DMSO-dg (300 MHz): & (ppm): 2.35-2.42:
m: 7H; 2.73: t: 2H; 3.42-3.44: m: 4H; 4.01l: s: 3H;
4.75-4.79: m: 2H; 7.43-7.51: m: 2H; 7.69: d: 1H; 7.87:
d: 1H; 8.00: dd: 1H; 8.46: s: 1H; 8.70: d: 1H.
EXAMPLE 17: Compound 53

3-(2,4-Dichlorophenyl) -6- (N-
hydroxyethanimidoyl) -1, 9-dimethyl-1, 9-dihydro-2H-
pyrido[2,3-b]lindcl-2-one.

A solution of 0.28 g of the compound from
Preparation 3.31 in 30 ml of EtOH is admixed with
0.15 g of hydroxylamine hydrochloride and then with
0.3 g of KyCO; and the mixture is heated at reflux for 3
hours. After cooling to AT, the reaction mixture 1is
admixed with water and the precipitate formed is

filtered off with suction. The precipitate is dissolved

in a DCM/MeOH mixture and chromatographed on silica



acetic acid is heated at ref lux for 2 hours. After
cooling to AT, the precipitate forned is filtered off
with suction and washed with an AcOEt/ MeOH mi xture 25
(50/50; v/v). This gives 0.24 g of the expected
compound, mp. = 306-307C. - 88 1H NVR DMSO d6 (300
MHz) : S (ppm) : 2.67: s: 3H, 4.02: s: 3H 4.20: S
3H, 7.43-7.51: m 2H, 7.69: d: 1H 7.78: d: 1H 7.90:
dd: 1H, 8.41: s: 1H, 8.55:- $6 -1H 5 EXAMPLE 21
Conpound 60 6-(5-Am no-1, 2, 4- oxodi azol -3-yl)-3-(2, 4-
di chl orophenyl ) -1, 9-di nmet hyl - 1, 9- di hydr o- 2H pyri do[ 2, 3,
-gdd] i redoitihave, tin)a DCM/MeOH mixture (98/02; v/v). This
3-(2,4-Di chl orophenyl)-1,9-dinethyl-6-[5 10

(@iveshl Orlohet 14 )thie 2xgpestrf HLIRBNA | - 1, 9- di hydr o- 2H

compound. {F SR e BHERY fon (3085# ) 5 1 G hn A FoUSE
BH5 1 i orbacktyl 4 chi ord e ing’ TR W th B 362 i S
T Fedis 3 T TS ot oif | o bt o e (e T
\%ﬁ%ﬁ%ﬁ'ﬁvﬁf :‘Agc% r AS g%l tered off with suction and

\ _ and then with toluene and with
ether. 20 T gs Q% O 19, 4-Sladhe, B0 xowpound.

B) 6-(5-Am no-1, 2, 4- oxodi azol - 3-yl )-3-(2, 4-di chl or o-
piveR Ny 1L, D-ghiamphyi -9 - riehduyesH 20y pydo 002 13- hidoloa -
-one.

A solution of 1.5 g of the compound from
Preparation 3.32 in 30 ml of anhydrous MeOH is admixed
with 0.46 g of cyanogen bromide and the mixture is
heated at reflux for 2 hours 30 minutes. The reaction
mixture is poured into water and alkalified by adding
28% NH,OH solution and the precipitate formed is
filtered off with suction. The precipitate is taken up
in an MeOH/AcOEt/pyridine mixture, the insoluble

material is filtered off and the filtrate is

chromatographed on silica gel, eluting with an

20

25

AcOEt/MeOH mixture (90/10; v/v). This gives 0.5 g of
the expected compound, m.p. = 308-309°C.

'H NMR: DMSO-ds (300 MHz): & (ppm): 4.03: s:
3H; 4.18: s: 3H; 7.13: s&: 2H; 7.29-7.43: m: 3H; 7.72-
7.80: m: 4H; 7.40: s: 1H; 8.54: m: 1H.
EXAMPLE 19: Compound 58

3-(2,4-Dichlorophenyl) -1, 9-dimethyl-6-(5-
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2-one. 5 mM of anhydrous THE are cooled to -78C, 25
anmmoni a i s bubbled through for 5 mnutes and then a
solution of 0.19 g of the conpound obtained in the 89
preceding step in 5 mM of THE is added and the m xture
is left wth stirring for 2 hours, allow ng the
tenperature to rise to AT. The reaction mxture is
concentrated under vacuum the residue is taken up in
5 water, the product obtarnéd is triturated and the
precipitate fornmed is filtered off with suction and
washed with a propan-2-ol/PE m xture (50/50; v/Vv)
UH@&W@Aﬂh3eﬂh@%adiﬁﬁ§1gﬂv§§)010§ -§l i dnes 26k pEEieg 2 3-
conpound mp. = 272-275C. 10 1H NVR DWMSO- d6 (300

i ydog @pﬁme 4.03: s: 3H, 4.21: s: 3H 7.43-7.51:

m 2H 7.67-7.70: m 7 2 7. 1H:; 8 6: S:

1H 8. 37: @' Si‘lslpeilf’l@’@ °§e O%X,&IOI?’L rrpound
1 Eth 2. 4-di chl 9-

9% 3 %;’/’%P&gaﬁ-lﬁylr e op%b% o bar ﬁ@‘?iﬁ"
%pC%%O| te %%r%%éﬁg%EEW1%§.%B%EE%gy%Ecoa%gu&tOEfthe

oun om Preparati on

f H
?om CATLRERE GG a3 Bt P BEERR 12 Raasa

and 1t4fbad"o>9telifnqglh% | @fftc eWiddd 1St i@ 1,0 h30 mi nut es,
allowing the tenperature to rise to AT. It is
presaguenidey fealed iat f8Q€dred 2ff with suction and
washed with water. The precipitate is taken up in a
propan-2-ol/PE mixture (50/50; v/v), triturated and
filtered off with suction. This gives 0.13 g of the
expected compound, m.p. = 311-316°C.

Y NMR: DMSO-d¢ (300 MHz): & (ppm): 2.58: s:
3H; 4.03: s: 3H; 4.22: s: 3H; 7.43-7.51: m: 2H; 7.68:
ge: 1H; 7.81-7.91: m: 2H; 8.44: s: 1H; 8.55: se: 1H.
EXAMPLE 20: Compound 59

3-(2,4-Dichlorophenyl)-1,9-dimethyl-6-(5-
methyl-1,2,4-oxodiazol-3-yl) -1, 9-dihydro-2H-pyrido[2,3-
blindel-2-one.

A mixture of 0.4 g of the compound from
Preparation 3.35, 10 ml of acetic anhydride and 1 ml of
acetic acid is heated at reflux for 2 hours. After
cooling to AT, the precipitate formed is filtered off
with suction and washed with an AcOEt/MeOH mixture
(50/50; v/v). This gives 0.24 g of the expected

compound, m.p. = 306-307°C.
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hours. After cooling to AT, the precipitate fornmed is
25 filtered off with suction. The precipitate is

di ssolved in DCM and MeCH and the solution is
chromat ographed on - 90 silica gel, eluting with an
AcCEt/ MeOH m xture (95/05; wv/v). This gives 0.14 g of
t he expected conpound. The table below illustrates the
chem cal structures and the physical properties of
sone exanples 5 of conpoun&8 according to the
invention. In this table M represents nethyl TABLE
SRIJR6 all - RRr(n: R8=H NNO =H Rl M
- 91 ConpdHniMR: RESORAs RUS ThafEeh erd z%ﬁH"@n— 3-87Hs:
-CHENOH mp. = 255C 2 Me 2,4-diCG_ 0l mp. =_286 I\éé
304 2.420i @ G¥imép20s Z798Hu J3#3<T I g g 7-67¢
%411(1,(%“\/%1718\\%: NlHNUR l\/b 5 l\/b 2 4 d|4Cl]V|9 O 1&\_& MP .

1H.

8:

EXAMPLE 21: Compound 60

6- (5-Amino-1,2,4-oxocdiazol-3-y1}-3-(2,4-
dichlorophenyl) -1, 9-dimethyl-1, 9-dihydro-2H-pyrido([2,3-
blindel-2-one.
A) 3-(2,4-Dichlorophenyl) -1, 9-dimethyl-6-[5-
(trichloromethyl) -1, 2, 4-oxodiazol-3-yl]-1,9~dihydro-2H-
pyrido[2,3-b]lindol-2-one.

A golution of 0.2 g of the compound from
Preparation 3.35 in 5 ml of anhydrous dioxane and
0.6 ml of NMP is admixed with 0.107 ml of
trichloroacetyl chloride and then with 0.082 ml of

pyridine and is left with stirring at AT for 1 hour.

‘The reaction mixture is poured into water and the

precipitate formed is filtered off with suction and
washed with water and then with toluene and with ether.
This gives 0.19 g of the expected compound.
B) 6- (5-Amino-1,2,4-oxodiazol-3-yl)-3-(2,4-dichloro-
phenyl) -1,9-dimethyl-1,9-dihydro-2H-pyrido[2,3-b]lindol-
2-one.

5 ml of anhydrous THF are cooled to -78°C,
ammonia is bubbled through for 5 minutes and then a

solution of 0.19 g of the compound obtained in the
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M 6 H2 4-diMe -~\ONmMmp.=340C N-I|l M 7 H
2,4-diOVe -CH=N-OEt mp.=295C 8 H2,4-diOV L - NVR N
9 MM H/ONmMP.233C - N-IIII M 10 Me 2-Me, 5-F 4-N
mp=280C | N1 M |1 Me 3-F,4-Me -4 Nmp.=273C N -
Me - 92 Conpound RI R6, R7 R4 Characterization 12 H
HONNW i M 13 H2,4-diC] /OINmp. =330C N1
14 Me 2,4-diC] -10 INmp. = 293C N NHz 15 Me
3-Me,4-F j np. =130C - 85 -

preceding step in 5 ml of THF is added and the mixture
is left with stirring for 2 hours, allowing the
temperature to rise to AT. The reaction mixture is
concentrated under vacuum, the residue is taken up in
water, the product obtained is triturated and the
precipitate formed is filtered off with suction and
washed with a propan-2-ol/PE mixture (50/50; v/v) and
then with ether. This gives 0.08 g of the expected
compound, m.p. = 272-275°C.

'H NMR: DMSO-d¢ (300 MHz): & (ppm): 4.03: s:
3H; 4.21: s: 3H; 7.43-7.51: m: 2H; 7.67-7.70: m: 2H;
7.82-7.86: m: 1H; 8.26: s: 1H; 8.37: s: 1H; 12.90: se:
1H.

EXAMPLE 22: Compound 66

Ethyl 3-[3-(2,4-dichlorophenyl)-1,9-dimethyl-
2—oxo—2,9—dihydro—1H—pyrido[2,3—b]indol—s-yl]—1,2,4-
oxodiazole-5-carboxylate.

A solution of 0.17 g of the compound from
Preparation 3.35 in 2 ml of 1,2-dichlorocethane and
0.1 ml of pyridine is cooled to 0°C, 0.09 ml of
ethyloxalyl chloride is added and the mixture is left
with stirring for 30 minutes, allowing the temperature
to rise to AT. It is subsequently heated at 80°C for 2
hours. After cooling to AT, the precipitate formed is
filtered off with suction. The precipitate is dissolved

in DCM and MeOH and the solution is chromatographed on



Nmp. = 325C NJJI~~ M 17 H
C N M 18 H2-M,5-F O N
,4-diCl Nmp. = 319C N 20.
P.= 287-290C 21 Me 2,4-diCl

G -CH=NO

d 7

N'l M 16 H 3-M, 4
3-F,4-M -<\ON n1p
NVR N 111 ~~ Me 19
Me 2,4-did -CH=N-OH .
C¢N0322m24 CHCHCHmMP =
100-110C - 93 Conmpound R R6, R7 R4 Characterization
23 M 2,4-did -CHENO CH2-COOH 5 24 Me 2,4-di C
-CH=N-O- CH2-CO2Et m p. =160C@0 25 Me 2,4-dil /\ NWR
-CH=-NO-CHZ CO-N% 26 Me 2,4-diOve O a = 320-322C N

NH2 27 Me 2,4-diMe 10-N mp. = 334C 28 Me 2-C /O IN
mqilca:y£m3 eluting with an AcCEt/MeCH mixture (95/05;

v/v). This gives 0.14 g of the expected compound.

The table below illustrates_the chemical
structures and the physical properties of some examples
of compounds according to the invention. In this table

Me represents methyl.

R,




N2 29 M 4-C1 O.p. = 308-310C N NH 30 Me 3-Br
-10-N mp.=290C N---t 31 Me 4-Br 4-NINWVR N 32 M
3-F -<OnP = 309C N NH 2 94 Conmpound RI R6, R7 R4
Characterization 33 Me 4-F O -N np= 307-308C
N-4-NI~2 34 Me 3-Me 4 Nmp.= 295-296C N NH z 35 Me
3-OMe -Nmp.= 274-278C N + NH2 36 Me 4 Owe -<XO IN
mp.= 182-185C N 37 Me 3-CN O-N np. =290-291C 38 M
4-CN O -N NVR N-g-NH2 39 -MH4--CH2NH2 -O NVMR N NH2 40
Me O -N NMR

Compound R Rg Ry . R4 Characterization
1 H H -CH=N-OH m.p.=255°C
2 Me 2,4-diCl O—N mp. =286°C

A
N...-....—
\Me
3 H 2,4-diC1 O—N mp. =279°C
~
N__.
\Me
4 Me 2,4-diMe _<0""N NMR
\
N"'"—‘\Me
5 Me 2,4-diOMe O—N mp. =241°C
-
N_..__
\Me
6 H 2,4-diMe O—N m.p.= 340°C
~_ |
N
Me
7. H 2,4-di0OMe ~CH=N-OEt m.p. =295°C
8 H 2,4-diOMe i—— NMR
=~
9 Me H _<0"”‘N mp.=233°C
.
N—]
\Me
10 Me 2-Me,5-F O—N m.p.=280°C
|
N.—.—.—
\Me
Il Me 3-F,4-Me O—N mp.=273°C
_<\ —JI\
N
7 Me




4-CHz-N, 41 Me 2,4-di

-N p = 320-324C

Conmpound R1L R6, R7 R4 Characterization 42 M
= 292-295C N NHCO-< 43 Me 2,4-didd O-N mnp.

OjTmr

m p. =263- 266C N-- -
N T ~~ -

'

260C N COCH2N(ME)2 44 Me 2,4-diCl O -N
HSOZ Me 45 Me 3-F O -N NVR 11

Me 46 Me /---\ /O

Me 47 Et 2,4-did -0
-\IN\ONNWVR N 4 M 49 —C92 GN 2,4-did -1

% M), N 95

2,4-di C

NVR  4- OCHZCH2- N~% N

NVR N- Me 48 Me 3,5-diF

Compound Rj Rg, R7 R4 Characterization
12 H H 0—N NMR
_<\ ‘IL
N
Me
13 H 2,4-diCl O0—N m.p. = 330°C
4
N_\Nrg
14 Me 2,4-diCl O0—N mp. =293°C
4
N—-\
NH,
i5 Me 3-Me,4-F O0—N mwp. = 130°C
_<\ —U\
N
Me
16 H 3-Me,4-F O—N m.p. = 325°C
_<\ ‘IJ\
N
Me
17 H 3-F,4-Me O—N m.p.=320°C
_<\ ‘l_t
N
Me
18 H 2-Me,5-F O—N NMR
_<\ _'_L
N
Me
19 Me 2,4-diCl O—N m.p. = 319°C
|
N
20. Me 2,4-diCl -CH=N-CH im.p.= 287-290°C
21 Me 2,4-diCl -CH=N-O-Et
22 Me 2,4-diCl -CH=N-0-CH>»CH(CH3)» [mp.=100-110°C




NM 50 24diC NON M 96 Conpound RL R6, R7 R4
51 Me 2,4-did O -N NVR 52 Me 2- Ok
OINp = 271-272C N-4-NH2 53 Me 2,4-di 0 -C=N-OH |
“CNOE NV M 55 M HO IN®
m p. =308-309C NN 56 Me 2,4-dic \ ___jf H2 nP.=
304-305C NN 57 H 2,4-diOVe -/ P_INH2 N-N 58 Me
2,4-diC OMe mP.= 311-316C NN 59 Me 2,4-diC Q
m P=306-307C N I\C 60 M 2984G mP = 272-275C dec

Char acteri zation

Me 54 Me 2, 4-di (]

N-t NH2 97
Compound R Rg. R7 R4 Characterization
23 Me 2,4-diCl -CH=N-O-CH5-COOH
5 '
24 Me 2,4-diCl -CH=N-0-CH-CO»Et m.p. = 160°C
25 Me 2,4-diCl CHNO.CEL.CO-N 5 NMR
? N/
)
26 Me 2,4-diOMe O—N m.p.= 320-322°C
- |
N—_\N'I'Iz
' 27 Me 2,4-diMe O-—N mp. = 334°C
|
NN
28 Me 2-Cl O—N m.p.=301°C
<]
N
2
29 Me 4-Cl O—N Im.p. = 308-310°C
_<\ ‘L
N
NH,
30 Me 3-Br - O—N m.p. =290°C
~
N Nm,
31 Me 4-Br O—N NMR
4
NNy,
32 Me 3-F O0—N mp. = 309°C
__<\ ’
N—\




Compound R R6, R7 R4 Characteriutuon

np= 287-289C (Me)2 62 Me 2,4-did mp =

CHA 63 Me 2,4-di C

272-276C N NH~ 65 Me 2,4-di O mp. =
119557 N (CH2) 2N(Me)2 66 Me 2,4-did NVR N G O Et

"HNVR : DVBO-d6 (300 MHz) :
2.15: s :

67 M 3-C O -N NMR
Compound 4: S (ppm : :
:S:3H, 4.02:s:3H 4. 22:s: 3H-7931-7. 1: m 3H;, 7. 82: d:

61 Me 2,4-di C
279-283 C N

.=228-230C 64 Me 2,4-diC] np =

3H ;

2.32:

145-150C SSR

3H 2.41
1H;

7.96:dd: 1H;8.28:s: 1H, 8.68: s: 1H 1H NWMR : DMSO d6
(300 Miz) - Conponnd 8: S {ppm)——3-69-—s——3——3—72:
S: [dnpund ]l :© B3 3H 6.55-1?6 59: dd: 1HR46.63 : (:Chageferization
7.118 d: 1H, 7.55-7.62m :3H; 7.68:d: 1H;8.01-8.05: dd:
i H8,J0-8. 16,1 2H] 8. 25y’ s: TH 8. 7D¢N 1H 12AS0ifsc
1H. 798| ' MR | DVSO d6 (300 ) | Conmpound 12 : S
(dpm: 2[48: s : BH 3.79: s: 3H N codr 1K
7.44-7.49:m2H;7.39d 1H, 7.72-7.84: m H 7.99: d:
1H8-67 5 tH 8 81 ST TH 12 6736  IH O_L-NNIVR ,_Qsdz@soc
(300 3tHz) It‘ff_')rrpo,md fgd 8 (pprr) : 54
s:)| 3H, 3171 :s:3H 7-7.25. m 2iH;, 7. 6: 725d1H,
7.19:d:1H 8. 75
35 Me 3-OMe _<0‘“"N m.p.= 274-278°C
\N
|
NH,
36 Me 4-OMe _<0'—"N m.p.= 182-185°C
\\
37 Me 3-CN _<0‘—N m.p.= 290-291°C
\
N"l\vﬂz
38 Me 4-CN _<0—N NMR
\
NN,
39 Me 4-CHyNH, _<0‘“‘N NMR
N\
N—-
NH,
40 Me N/_‘\0 _<0—‘|N NMR
4- "
A
41 Me 2,4-diCl _<0""‘IN m.p.= 320-324°C
\\ I
N
(Me)z




S
Conpound 25 :

1H;

8.65: s : 1H

S (ppm:

se : 4H 3.56

'H NVR : DVBO-d6 (300 M)

3. 44: se: 4H

4.01:5:3H 4.17:s:3H,4.84:s:2H. 7.42-7.49: m 2H

7.
IH, 8.38:
31 :
7.5: d: 2H 7.7-8.0: m 4H, 8.65: d: 2H.
DMSO-d6 (300 MHz)
3H ;
1 g
1H
38:
7.

18-7.95

Z~N~NW»

T3

55: dd:
8 (

4.2

IH 7.66-7.69: m 2H 8.10: d:
"H NVR : DVBO-d6 (200 MHz) :
:3H, 6. 3:
"H NMR
4. 04:
1H, 7. 44: q

s: | H

ppm:; 4.0: s :

0: s: 3H 6.33:

3H :

Compoun@®5s32

s: 2H 7.12:

4 L1

4.2 : s

S(p?m:

1H; 8. 26:

S:
Compound
s: 2H

S .

-

{Cogpopy
6 (pp

7('\

nI 2Ll
=T,

s: RiH.
M : ;

Z.-QN.- <l
O

s : 3H

4

"H NWRR7 DVBO- d6 (286 M)

QQHGQQ;)I-

790" a—TIH 8.

15

% oun

2H:

4:d; 2H
DVBO- d6/

7. e 8.0
TFA(200 MHz)
3.55-3.7:m8H; 4. 1:
m 4H; 8 6: d:

M 4t Ac16:
ek 41\%1241%%

2H.

S:

d:

2H. O~ N NWR :
S (ppm)g

H NVR

m.p.= 202-295°C
;3. 95:
d: 2H
300 MHz)

:iH.

438 (PRM .2
3 Mey o5 5 Y]
7.99:d:1

d: 1H;
"H NMR : DVBO
s 3H; 4.

7
H
d6
04

33.-.-NbH 3. 23 -

m 2H 7.
IH870s
(300

s: 3H: 4. 21 IS

§miéydfc
: S
1H
)und 45

2.42:
T

ITI

I - 7l

D d4 (300 Mz)
14

2 63 :

i 4 fala) l

T 41-7.48"
07 2843, g

H;2.84:t

Copp

q él:l,.-N/ 71-7. 75 :

8 06 { 2R,
0 (ppm: :
74 t. QNE? s: 3H;

1
oo

- DvEO- d
. 3H; 2.
-7.51: m

Q

6
42

2 .

IH 822
Conpo
.99: s

L@H 7

B(n’\F4£>U)G)hsm

Ao-stH
Ul 48
3H, 7.
1H, 7.97-

N So

097,

-
7

NVK .

2,4-diCl

48

3,5-diF

49

-CH CN 2,4-diCl

50

2,4-diCl

J

<CH,CH,N




8.00: dd: 1H;8.81 :s: 1H 8.92:s: 1H - 99 1H NWR:
DVBO-d6 (300 MHz) : Conpound 51 : 8 (ppm): 4.04: s :
3H; 4. 24: s:3H;5.35:s:2H;7.01:t:1H; 7. 09: d: 2H;
7.34:t:2H, 7.43-7.52: m2H, 7.70:s:1H, 7.87:d: 1 H;
8.03:dd: 1H; 8.49:s: 1H;8. 77: s: 1H. 1H NVR : DWVMSO d6 (300
- MHz) : Conpound 54 : S (ppnm): 1.28: t : 3H; 2.26:
S:3H;4.02:s:3H;,4.15-4.22: m5H; 7. 42-7. 47: m 2H,
7.60-7.70: m 3H 8.20: s:- B¢ -8.32: s: 1H 1H NWR:
DVMSO-d6 (300 MHz) : Compound 57 : 6 (ppm: 3.67: s :
3H_3.71.s 3H 3 80 s: 3H. 6 54-6 57 dd-+H—6-62—
ddrlpouns. |09: Rq 2H; 7RyR7 d: |1H, 7. 5@. d: 1H;| Characterization
. p5-7.69 8.12: s: IH, 8.21 : s: 1H [12. 24:

THTH DWSO 00 [MHE—n Compound 66 : nfin
pnr)l_gl 137 531 gﬁdl(dﬂg —%gﬂ 4.21 : s: [3H
W7 q: |2H 7. 44-7 47: m 2H

.B2:d:.1H 7. 96: dd: 1H; 8. 48:s: 1H8%*2%' 1H NMR :

~Nh—~0n Na
S 0E

DMBO—e6—{ 300 MHz)--—Corpetine67—6—ppm
4.2: ¥ .| 3HMe6. 33: s¥ ,7.45-7 9"}
8.[7:s: 1H The cofpounds of flormul
the present inveption were tiested
brieast ¢ r cell -|line—the —
5fromthe AMerican TpdCiCul fure CofIection (neference
HTB26) . The antipfroliferative effede is eval uated
agcordi ng toyJ. M [ Derpgg ?]e al FEES-GEt ters, 198
425, "419125: the [eve |ncorpor§%|on of 10
[ 3HHthy-di-re—i-hr—t-he—DBNA—eft-he—treatedsgettsTts
mdasdfed| af t¢ i nfubatithg a orrpou r mul"g =@¢§09°c
fgr 96 hours. The inhibitor entration 50 (1C50)
iI§ defined as the concentrailon el i nhibits cell
56 Me 2,4-diCl O—rr Ty  np=304-305°C
~
N—N
57 H 2,4-diOMe o—r NMR
=
N—N
. Me = (=
58 Me 2,4-diCl o—-T mp.=311-316°C
=4
N—N
59 Me 2,4-diCl ; —0 m.p.= 306-307°C
N——\CH3

60 Me 2,4-diCl v</N— mp.= 272-275°C
dec




proliferation by 50% 15 The conpounds according to
the invention exhibit an I C50 generally of |ess than
10 Mwith regard to the MDA-MB-231 line. 100 The
conmpounds of fornula (1) were also tested on another
human breast cancer cell line, a "multi-
drug-resistant” (MDR) line referred to as MDA-Al. This
line is described by E. Collonb, C Dussert and PPM 5
Martin in Cytonetry, 1991,- BX(I), 15-25. The term

"mul ti-resistant”™ which describes this |line neans
that the said line is gpnprnlly not very sensHve—+o
t heofphaapt heRapeut i ¢ RY,Bgs commonl y Rysed and| iCharacterization
particulpr to antjmtotics of natural 10 origin, such
ag paclitTaxel, vijncri vin i ne. Th&-=2s7-289°C
C( rrngnds ag%%rdl ng t%-t | 1vem?'on exhi bit]an |1 C50
general |l y of |essjthan 1OMNith d to the

mil ti-resistant MDA-Al line.|Thus, acc®Miing {o the
present ImventTon 1T appere0t that thg.,_sm283c
corrp%nds of “f or nul a (4“1){a| nhi biy/ the prollfe ation of
tynour cells, including that|of yeel|s exhj i ng

mil ti-resistance.| It is thusiappar en\NHCiHaa t he
conpounds accordilng to the |hveption-have—an
amt i sganicer Mct i Vi ty243€1Thus,_sacdordi ng to afretPR8r3GE
its aspects, thg invention proydes nediciya
products| which donprise a cpnmpoun K’W A (1) or
ap_additlion salt ; of the latter with &

pharsmceuti aad | y jaccepidadl e pcidg —0 m.p.= 272.276°C

N—
SNH |
65 Me 2,4-diC1 ‘é“_“ m.p.= 145-150°C
SSR =
119557 (CH,),N(Me),
66 Me 2,4-diCl ‘<N T NMR

C-O-Et

0—“N NMR

67 Me 3-Ci _<\ "-LNH?
N

'HNMR : DMSO-dg (300 MHz) : Compound 4 : 8 (ppm) : 2.15 : s : 3H; 2.32:
's:3H;241:s5:3H;4.02:5:3H;422:5:3H,;7.01-7.1 cm:3H;782:d:1H;
7.96:dd:1H;8.28:s: 1H ;8.68:s: 1H.

TH NMR : DMSO-dg (300 MHz) : Compound 8 : & (ppm) : 3.69 : s : 3H ; 3.72:
s:3H;3.81:5:3H;:6.55-6.59:dd:1H;6.63:d:1H;7.18:d:1H; 7.55-762 :m
13H;7.68:d4:1H;8.01-8.05:dd: 1H ; 8.10-8.16 : m : 2H:825:5:1H;8.73 :d:
1H;12.48:s: 1H.




or else a hydrate or a solvate of the conmpound of 25
formula (I). - 101 These nedicinal products find
their use in therapeutics, in particular in the
treatnment or prevention of diseases caused or
exacerbated by the proliferation of tunmour cells. 5
These conpounds, as inhibitors of the proliferation
of tumour cells, are of use in the treatnent of all
types of neopl asms, of any-ofigi-n, whether solid or
not , benign or nalignant primary or netastatic,
carci nQmas, sarconas, adenomas or adeno 10 _carcinons,

in partHé‘ﬂ‘If%rDM@peks@mdﬁH@e@qu}h‘bl?c-asr@%‘F) 248 ot b
t he snafl | 7.3ntdedH Meid-7c@nacr2Haf7.60hd : tBl; dA2-AR4: moRH; RE9 : d:

rectﬁmgg@ngem Qfg1t. beym eppy rsgtgqy tract, of t?ﬁ

or ophag P

oo cbpna et Byb-4 Do B8R K anekled LEgs 2z LB 040

t he s 181 pi.Tle sd 8Bt §;7-28amc@H ;36 did Hgdi2s - Bl HdeeP ; debfﬁe%?5=
of tglemmsorseag cancers of the urinary tract,

i ncl udhﬁle en| ?gplérogt )I EE@n Qg agl ﬁfc]) 3ggngeer4§{ 0556

he f
L ori oA Bhatdyat B ”%m B o555 cd

t r optdblt. a‘s‘fﬁﬂmn 20; & Hhokrl# 826t hellip§.28 gierth aI t ract,

i ncl udipgnvaanseso.ef 200 M osk hﬁszsm?ﬁa@l AESd :GERS2 1 5
and t‘f:lSt'sd &9y . z E]g 79% 0 the ells; cancers
of the ehdocrl i 8 |nc u canc r f th$In
Dyt of ' NMRARNISR-96 GOA MIzAHPmeHH eI (G 1 - Siaf 420
cancens,; 6laack uzk n*glm:aenﬁngManslH 2570mham;mso ahdlH ; 7.90 :

sar Gongs., 8dgnglﬁgl@g7 Kapgsi's sarconma,

'H NMR : DMSO-dg (200 MHz) : Compound 38 : & (ppmy): ; 4.05 : s : 3H ; 4.15
:8:3H;63:5:2H;74:d:2H;7.75-80: m:4H;8.6:d:2H.

'H NMR : DMSO-dg/TFA(200 MHz) : Compound 40 : § (ppm): ; 3.95:5: 2H ;
3.55-3.7:m:8H;4.1:5:3H;42:5:3H;7.55:d:2H;7.8-795:m:4H;86:d:
2H.

'H NMR : DMSO-dg (300 MHz) : Compound 43 : & (ppm): 2.30 : s : 6H; 3.23
s:2H;4.05:5:3H;4.25:58:3H;747-7.50:m:2H;7.72:5:1H;7.89:d: 1H;
7.99:d:1H;839:5:1H;8.70:5:1H;10.90:s: 1H.

'H NMR : DMSOQ-dg (300 MHz) : Compound 45 : & (ppm): 2.42 : s : 3H ; 4.04 :
s:3H;421:s:3H,;7.09-715:m:1H; 741-748 : q: 1H; 7.71-7.75 : m : 2H ;
7.83:d:1H;7.97-8.00:dd:1H;8.06:s:2H.

'H NMR : MeOD-d4 (300 MHz) : Compound 46 : & (ppm): 2.43 : s : 3H ; 2.63 :
t:4H ;2.84:t:2H;3.74:1:4H;4.07:5s:3H;4.19:t:5H;7.00:d:2H;7.63:4
:3H;8.00:d:1H;822:s:1H;847:s:1H.

'H NMR : DMSO-dg (300 MHz) : Compound 47 : § (ppm): 1.47 : t : 3H ; 2.42
s:3H;3.99:5:3H;4.72:q:2H;743-7.51 :m:2H;7.69:d: 1H;7.86:d: 1H;
801:d:1H;840:5:1H;8.71 :s5: 1H.

'H NMR : DMSO-dg (300 MHz) : Compound 48 : & (ppm): 2.42 : 5 : 3H ; 4.03:
s:3H;420:5:3H;7.09-7.16 :m:1H;7.67-7.72 :m : 2H ; 7.82 : d : 1H ; 7.97-
8.00:dd:1H;881:s:1H;892:s:1H.
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tumours of the brain, nerves, eyes and neninges, - 102
i ncluding astrocytomas, gliomas, glioblastomas,
retinobl ast omas, neurinomas, neurobl ast onas,
schwannomas and neni ngi omas; tunmours resulting from
haemat opoi etic malignant tunours, including

| eukaem as, 5 chloromas, plasnmacytonmas, fungoid
mycosis, T-cell [|ynphoma or | eukaenm a, non-Hodgkin's
| ynphoma, malignant haenopa?hies and nyel omas.
According to another of its aspects the present

i nve ceutl |t n
compyt SNy BECER, PR PR TEGGE 3 - HlppBRAR s 382324,

t os 13F0; 5-MventHn7.0Mhtedé ; 7p¢9ax¢m2ﬂeu’i Peal - 2binpsi-o3 olﬁs2
cofm i saran.@f. fdGQH \BQJSd@&elHOﬁ 49t s | BRs8.7DNe 1Ebnpound

2 o AR BisPq GNP blaP cgpbona SEE GRS S s bl 236
ccnrp?(ﬂmélOZamoBHat‘iﬂ%ééﬂ QhéHpﬁéﬂﬂéaelﬂr%Iél |7p0-7.70 : m 2 3H ;
aogaptsalbe sewcispignt . The said excipients are :
e EHECYg o Pl (R bR R oAl
exCi 3B ;3808 s WhiH ¢ B.596-54r: éded\NﬁG?o ¢ W91 ped pgrlg H

_| v 48hel :QeRrasCesd | daaliHG @NRas: 1HOR31 of : THel2. P esdhlt
'”Ve‘mfﬁﬂs@%'t(soosﬁﬂ%”@&?ﬂmé@% RS t 3H ; 4.02:

intr raveno
t sadHedi2] :isnBHadddan; Zﬁrgﬁﬁﬂ# 7é§tﬂllg 8§-d~1H,
admenidat 1HL BAB s { 1H; 8164 | &€l FPr i nei pI e of formula (I)

abov}?ﬁNﬂh :%ﬁsﬁ%%%o%@iﬂ)a:t@onﬁ'buﬂayﬁ 2. &)pi'ﬁﬁ‘.elr.@: s:3H;42:s:
3H;6.33:5:2H;745-79:m:6H;86:s5:1H;87:s:1H.

The compounds of formula (I) according to the
present invention were tested in vitro on a human
breast cancer cell line: the MDA-MB-231 line available
from the American Type Culture Collection (reference
HTB26}).

The antiproliferative effect is evaluated
according to J.M. Derocqg et al., FEBS Letters, 1298,
425, 419-25: the level of incorporation of
[*H] thymidine in the DNA of the treated cells is
measured after incubating a compound of formula (I} for
96 hours. The inhibitory concentration 50 (ICse) is
defined as the concentration which inhibits cell
proliferation by 50%.

The compounds according to the invention
exhibit an ICs, generally of less than 10 uM with regard

to the MDA-MB-231 line.
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- 103 appropriate, can be adm nistered in unit
admnistration form as a mxture wth conventi onal
pharmaceutical excipients, to animls and human
beings for the prophylaxis or treatnment of the above
di sorders or 5 diseases. The appropriate unit
admnistration forns conprise forns by the ora
route, such as tablets, soft or hard gelatin
capsul es, powders, granul esl8fd-oral solutions or
suspensi ons, sublingual, buccal, intra 10 tracheal,
i ntraocul ar or intranasal, by inhalation,
adni ni stratToa ¢orpeundspbfalormebasel negre also tested
subcut aneous, intramuscul ar or intravenous ,
@i ANSERSY | Bwmenr hEcaseceARCRRNT AL 5t + 5RF on f OFWECAnd
n

i I ts. Us b de, f t opi | [ t] ,.Of
(B P AeT e B hBOBRES GBI ol St BRERELSVERL FBrPA At o i S
[ s, [ t | ot] .. Th d I f I
]34, B AR AT T o L LR
ki | I Db i f | tob
(B BEln L R BTt vy PR Ya LB B dgeafmimal Lo B0
mg/ kg. In hg%%néerﬁhem PSE_r LN VALY~ PLRI EhakL Y- F188y

0.02 to 10 ng per day, nore particularly froml

10n3000; AT, mdeRENEh Y ORet 58id aendf i & Ngeseba BTy hor be
treated or the type of treatnent: prophylactic or

CYeal i ¥ens2BiJheEs PRY bRetpektfipeatsesdnbigs echimghely
or ower dosages are appropriate; such dosages do not
-ud8d and in particular to antimitotics of natural
origin, such as paclitaxel, vincristine or vinblastine.

The compounds according to the invention
exhibit an ICs, generally of less than 10 pM with regard
to the multi-resistant MDA-A; line.

Thus, according to the present invention, it
is apparent that the compounds of formula (I) inhibit
the proliferation of tumour cells, including that of
cells exhibiting multi-resistance. It is thus apparent
that the compounds according to the invention have an
anti-cancer activity.

Thus, according to another of its aspects,
the invention provides medicinal products which
comprise a compound of formula (I) or an addition salt
of the latter with a pharmaceutically acceptable acid

or else a hydrate or a solvate of the compound of

formula (I).
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depart fromthe scope of the invention. According to
usual practice, the dosage appropriate to each patient
is determ ned by the doctor according to the method of
adm ni stration and the wei ght and response of the said
5 patient. The present invention, according to another
of its aspects, also relates to a nethod of treating

t he pat hol ogi es i ndi cated above whi ch conprises the
admi ni stration, to a patienflllof an effective dose of
a 10 conpound according to the invention, or one of
its pharmaceutically acceptable salts or hydrates or
sol vat es. Ateosdi ngdteinad B?@@@%¥S|ﬁ¥%®tt%ﬁlrt%%e in
conpound or conpounds of fornula (1) can be 15
a@h@ﬁ@@@@?é@Srnl%oﬁ%rﬁaﬁvbﬁrm}%ht%%et¥%?t%%P%)°5nt|-

CoRBHRALON So N haoAPRS | SHAAER aBerTiscsaratas by TR
| k honat L § dacar b

PBYLT BEERRECR A { PUGEHE nSEAT s (chl of mbt hi ne,
”E'pha'a” RG0! SLANBHARL) | o 6V ERPDOSOPAN oL AL

i fosfam de; r osSour €as, ' such as car nusti ne,

gﬁg&}flfé‘?aﬁ.&ﬂ“éf'@&mo&f SLIEpt 0ZpEi H; @ptitneeptastic

ol ds, such as vincristine or vinblastine;

t aXanesensUSH A1 Peghbtbaxel neOpl48uO €6€; any origin,
anti-neoplastic antibiotics, such as acti 25 nonycin;

| Whet Bak agbNgd agenhst , aBéhl@ﬁO@i: ag4ltgaant ; primary or
net abolites, folate antagoni sts or nethotrexate;

pustastat 105 csyathesias, i ahrbonas s; apememes apr| GRS
Sgggcfiomas, in particular: breast cancer; lung cancer;
cancer of the small intestine, cancer of the colon and
of the rectum; cancer of the respiratory tract, of the
oropharynx and of the hypopharynx; cancer of the
oesophagus; liver cancer, stomach cancer, cancer of the
bile ducts, cancer of the gall bladder, cancer of the
pancreas; cancers of the urinary tract, including
kidney, urothelium and bladder; cancers of the female
genital tract, including cancer of the uterus, cervix
and ovaries, choriccarcinoma and trophoblastoma;
cancers of the male genital tract, including cancer of
the prostate, seminal vesicles and testicles, tumours
of the germinal cells; cancers of the endocrine glands,
including cancer of the thyroid, pituitary gland and
adrenal glands; skin cancers, including haemangiomas,

melanomas and sarcomas, including Kaposi’s sarcoma;

tumours of the brain, nerves, eyes and meninges,



mer capt opuri ne or 6-thioguanine; pyrimdine synthesis
i nhibitors, aronmatase inhibitors, capecitabine or
pyri m di ne anal ogues, such as fluorouracil, 5
gencti t abi ne, cytarabi ne and cytosi ne arabi nosi de;

br equi nar; topoi sonerase inhibitors, such as '
canpt ot heci n or etoposide; anticancer hornonal

agoni sts and antagoni sts, including tanoxifen; kinase
inhibitors, imatinib; growtAORaetor inhibitors; 10

~antiinflamuatories, such as pentosan pol ysul phat e,
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corticosteroids, prednisone, dexamethasone or
abhbiadyudi assyocycobnas nggtibsoaabi gl kobbhebamasn,
mtomycin and mthranycin; anti-cancer netal
corpirgelastphasi nogvtonphes esneergblastamnagar bopl atin
or 15 oxaliplatin; interferon-alpha, triphenyl

t B BPABBPRBF aATdcmBR1 AP PRRAHT RETMORRT | BRGROEERE cfrom
agent's, such as bevaci zumab; groteasonﬁ inhib'tolgsé .
SHERMALCBBT £E56nPBL LERART dOHTARES | mibERLTapyS dkdenias,
adj uvants; or.vaccines. 20 The present inyventi

SR OPaPRGS  cPLASTREYCoRe T SUBeBLE TP rh RGO at e
t hod. o L ng € ogi indicat ed

DB e TR o “LonbrFRLe PRE A BRERER P, PR

?@é%ﬁgﬁanefhQ@mo§££ﬁ§ééV§n§°§§e?ém§sQonpound accordi ng

Invention 25 or one of  I1ts pharnaceutically
accept abl e §@&&§d9%%29¥déﬁé§§e9roéoiﬂgt§§pects, the

W)2005/ 108398 PCT/ 005/ 000971 - 106 CLAI M5

present invention relates to pharmaceutical
compositions comprising, as active principle, a
compound according to the invention. These
pharmaceutical compositions comprise an effective dose
of at least one compound according to the invention, or
a pharmaceutically acceptable salt, a hydrate or
solvate of the said compound, and at least one
pharmaceutically acceptable excipient.

The said excipients are selected, according
to the pharmaceutical form and the method of
administration desired, from the usual excipients which
are known to the skilled person.

In the pharmaceutical compositions of the
present invention for oral, sublingual, subcutaneous,
intramuscular, intravenous, topical, local, intra-
tracheal, intranasal, transdermal or rectal
administration, the active principle of formula (I)

above, or its salt, solvate or hydrate where
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1. Conmpound conformng to the formula R R3 4~1 aNO

R I RLRR5in which - Rl represents a hydrogen atom
a (Cl-c4)al kyl group; a group -(CH2)mOH, a group
-(CH2) mCN; or a group - (CH2) nmNROR10; - R2 represents
a hydrogen atomor a (Cl-C4) al kyl group; 10 - R3
represents a phenyl substituted by R6, R7, R8; - R4
represents RR 11 a group -C=N-O-R12 ; or a
heterocyclic radical selectéd3fromON-f0O RI4 N_|Is
- NNNNO R13 15 - R5 represents a hydrogen atom or
a (Cl-C4)al kyl group; - R6, R7 and R8 represent, each
i antepepiemte y @dn dre admorirrered i rydn adoRigfration

hal ogen atom a (Cl-C4) al kyl group;. a (Cl-C4) alk
G, 28 ty HERAES vty SRR FGDIRRERAL o

R i deh ST B Hn Hrovds S92 HOt ogen
at om.or Cl- 4) al kyl X I , ,
b n s A R S e TR R

%ﬁggggegpnstltute a heterocyclic

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-
tracheal, intraocular or intranasal, by inhalation,
administration forms, topical, transdermal,
subcutaneous, intramuscular or intravenous
administration forms, rectal administration forms and
implants. Use may be made, for topical application, of
the compounds according to the invention in creams,
gels, ocintments or lotions.

The compounds of formula (I) above can be
used at daily doses of 0.002 to 2000 mg per kilogram of
body weight of the mammal to be treated, preferably at
daily doses of 0.1 to 300 mg/kg. In humans, the dose
can vary preferably from 0.02 to 10 000 mg per day,
more particularly from 1 to 3000 mg, depending on the
age of the subject to be treated or the type of
treatment: prophylactic or curative.

There may be specific cases where higher or

lower dosages are appropriate; such dosages do not



10

15

20

25

radi cal selected frompyrrolidin-l-yl, piperidin5

1-yl, norpholin-4-yl or piperazin-1-yl unsubstituted

or substituted in position 4 by a (Cl-C4)al kyl; R11

represents a hydrogen atomor a (Cl-C4)al kyl group;

R12 represents a hydrogen atom a (Cl-C4)al kyl group;

10 or a group -(CH2) m CO-R16; - R13 represents a

hydrogen atom a (Cl-C4)al kyl group; _CHZ O/ \ a

phenyl; a group -NR17R18; -0A04 group; - Rl14

represents a hydrogen atom a (Cl-C4)al kyI group; or

a group -NR17R18; 15 - Rl5 represents a drogen atom

adqmrmmmythegr@@@pe @f grlerplovRIDIOD: Apcard @ﬁ)

(C1-c4) al kyl group; - R16 represents a hydro

(\CIUTH)RE R@HICE orthe (fovpee - NppraRriate R‘ﬁ %%%}X Fa%tlent

represent each |nde endent |y, drogen .20 at r

g e %erﬁ bt ga%t%ya%?%%r%%r%%e e me@?%‘ﬁ ot
02R2 R19.and R20

SRR %wo%%t? 3" ehe Vi tgn S ons sroiet & ) 1

oup: f R20 may also represent a (C3-C6) cycl oal kyl
ggoup, a’ (C3-06) cycloal kyl methyl 25 group or a group

- (CH2) NN a \
o ouns) I prefle 1 ERIERENLS, Sadbdrditlg A Yanother

-é;ﬁlﬁam@&@ns P@ﬁsé CPEPSESS St@ 4 HetHo@l k¥l csating
mis 1, 2 or 3; and

the pathologies indicated above which comprises the
administration, to a patient, of an effective dose of a
compound according to the invention, or one of its
pharmaceutically acceptable salts or hydrates or
solvates.

According to the present invention, the
compound or compounds of formula (I) can be
administered in combination with one (or more) anti-
cancer active principle(g), in particular anti-tumour
compounds, such as alkylating agents, such as
alkylsulphonates (busulfan), dacarbazine, procarbazine,
nitrogen mugtards (chlormethine, melphalan,
chlorambucil), cyclophosphamide or ifosfamide;
nitrosoureas, such as carmustine, lomustine, semustine
or streptozocin; anti-neoplastic alkaloids, such as
vincristine or vinblastine; taxanes, such as paclitaxel
or taxotere; anti-necplastic antibiotics, such as acti-
nomycin; intercalating agents, anti-neoplastic anti-

metabolites, folate antagonists or methotrexate; purine
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nis 0, 1, 2 or 3 5in the formof the base or
addition salt with an acid, and in the hydrate or
solvate form 2. Conpound according to Caiml,
characterized in that - Rl represents a hydrogen atom
a methyl, an ethyl, a 10 cyanonethyl or a

2-nmor pholin-4-ylethyl; - R2 represents a nethyl; - R3
represents a phenyl, a 3-bronophenyl, a

4- bromophenyl, a 2-chl orophéf$l - a 3-chl orophenyl, a
4-chl orophenyl, a 3-fluorophenyl, a 4-fluorophenyl, a
15 3-met hyl phenyl, a 2-net hoxyphenyl, a
symtheosiphenylbitersy: nethbxg peayPIues 3- ey@nophenyl |
a 4-cyanophenyl, a 2, 4-dichl orophenyl, a, ,
ISP AR BIRR YT | 6 athioguam bRt hyPphehifing synthesis
2, 4-di met hoxyphenyl, a  2-mnethyl -5-fl uorpphenyl, a
31$mh%%%pﬂsnﬁﬁﬁ9m%ﬁ%%?l%n%?th%gﬁﬁt%%P@ﬁégggﬁg%ﬁﬁﬁnyl,
a 4-(ami nonet h henyl .

RYFHP RS n@ﬁ%{i/%%’é?%yl %‘?P&n@? BHuF A3 ot phol i n- 4-
yl et ho . phenyl . - R4 e S 2 : de .
G A S N R e

| ou | Aop IELAY]  GhOuPas an
Nﬁ%%ﬁ%i@%%haﬁ?%?g%éﬁggg%%p?han ??sobutoxyin?%o)-

MEL AL oI OUPn é‘r[é@@g@QM@?tMﬁéﬁ%@ﬂ nethyhat d@8nists

group, a [(2-ethoxy-2-oxoethoxy)im no]nethyl group or
dald 22 I0EHHOL ks 4- Yhc Po@x0et oyt Pénp] lothdye  group;
inhibitors, imatinib; growth factor inhibitors;
antiinflammatories, such as pentosan polysulphate,
corticosteroids, prednisone, dexamethasone or
anthracyclines, including doxorubicin, bleomycin,
mitomycin and mithramycin; anti-cancer metal complexes,
platinum Complexes, cisplatin, carboplatin or
oxaliplatin; interferon-alpha, triphenyl
thiophosphoramide or altretamine; antiangiogenic
agents, such as bevacizumab; proteasome inhibitors,
such as bortezomib; thalidomide; immunotherapy
adjuvants; or vaccines.

The present invention, according to another
of its aspects, likewise relates to a method of
treating the pathologies indicated above which
comprises the administration, to a patient, of an
effective dose of a compound according to the invention

or one of its pharmaceutically acceptable salts or

hydrates or solvates.
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a 3-nethyl -1, 2, 4- oxadi azol -5-yl, a 3-phenyl-1,2,4- 5
oxadi azol -5-yl, a 3-am no-1, 2, 4-oxadi azol -5-yl, a
3- (di net hyl am no) - 1, 2, 4- oxadi azol -5-yl, a
3-[(cyc|opropylcarbonyl)anino]-1,2,4-oxadiazol- 5-yl,

3-[ (N, N—dinethylglycyl)anino] 1, 2, 4- oxa-

[(nethylsulphonyl)an1no
o&%ﬂ?%%Z%ggjﬁﬁ or a 3-(phenoxynet hyl) - 1£§%/§%28&9/000971
di azol -5-yl; a 5-nmethyl-1,3 Boxadlazol 2-yl or a
5- am no- 1,3,4-oxadiazol 5. yl';” or a
5-net hyl -1, 2, 4- oxadi azol -3-yl, a 5-am no-1, 2,4- 15
oxadi azol - 3-yl, a 5-(dinethy|anino)-1,2,4-
oxadi azol -3-yl, a 5-(cycl opfopyd am no)-1, 2, 4- oxa-
di azol -3-yl, a 5-[(cycl opropyl net hyl)am no] -1, 2, 4-
oxadi azol - 31yl , @ompblidd BERPEhING- b PEREYESrmula
amno] -1, 2, 4_oxad|azol 3- yI a 5-[[2-(dinmethyl 20
Ay i aBol - 3- yl or a
5- (et hoxycar bon oxad azol -3-yl; -
represents aRS . [t he forn1of t he base or
addition salt anMci dN an@ in the hydrate or
solvate form 25 3. Cbhpouﬂd of formula (1), according
to Caiml, selectedRyro
6- (3-am no-1, 2, 4- oxadi azol -5-yl)-3-(2,4-dichloro - 110
ghgﬁyég 1, 9-di met hyl - 1, 9- di hydr o- 2H pyri do[ 2, 3-b] -

in one;
3= ( &, 4rdpebkenephanyirdg8ndhiBhily k- 200x@) 21%yl group; a

group - (CHz)o0H; a group - (CH;) xCN; or a group

- (CHz) mNRgR1p;
- R; represents a hydrogen atom or a (C;-C4q)alkyl group;
- R; represents a phenyl substituted by Rs, Ry, Raj

- Ry represents

Rl]

a group -C=N-O-R,,; or

a heterocyclic radical selected from

0—N o1 Ny
<L LT
N R N—N N—O
13
- Rs represents a hydrogen atom or a (C;-C;)alkyl group;
- Re, R; and Rg represent, each independently of cne
another, a hydrogen atom; a halogen atom; a
(C1-Cs)alkyl group; a (C;-C,)alkoxy group; a hydroxyl;
a cyano; a group - (CH;),NRgRip; Or a group
-0- (CH3) mNRgR10;

- Ry and R,q represent, each independently of one
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di hydro-| H pyri do[ 2, 3- b] i ndol e- 6- car bal dehyde oxi ne;
5 - 3-(2,4-dichl orophenyl)-1, 9-di net hyl - 2- oxo-2, 9

di hydro-| H pyri do[ 2, 3- b] i ndol e- 6- car bal dehyde 0-

et hyl oxi ne;

5-[3-(4-chl orophenyl)-1, 9-di nmet hyl -2, 9-di hydro-1 H
pyrido[ 2, 3-b]indol-6-yl]-1, 2, 4- oxadi azol - 3-am ne; 10
- 5-[3-(3-fluorophenyl)-1, 9-di net hyl -2, 9-di hydro-IH

pyrido[ 2, 3-b]indol -6-yl]-1, ﬁ%-oxadiazol-s-anine;

5-[ 1, 9- di net hyl - 3- ( 3- et hyl ptienyl ) - 2, 9- di hydro- | H

pyri -b]'qgsa-- | I v ® i az0| 5 BpAD REoup ;
3-[59?%%{%0’%% hyl rp?%eér%lﬁgcég(ogr %Er(na(;&&- %’2?4-%xa%li§®a%%l -

15 R d Ryp, € th ith the nitrogen atom to
5. yI3= £8 %ie Ry F0 08y dr o 2H pyri do[ 2. 3- bl T ndol -

2-OR@ich they are bonded, constitute a heterocyclic
5-[1, 9-di net hyl - 3- [ 4- nor phol i n- 4-yl et hyl ) phenyl ] -

2, 9+ diyed10-detqutd d af vhrd - ridal ¢ 16 yil v, Zidperdatin -
di azol - 3-am ne; 20 -

5- [ 3-(2, ,4-ndimpgHcdriaphienyll Jord HipsimestinAd =-%,19-wiswdite-tuted
1H pyrido[ 2, 3-b]indol -6-yl]-1, 3, 4- oxadi azol - 2- am ne;

- Nof 3 st(iz el dhi gasphisimyd )4 hy-ali (tRyl apkpl ;

di hydr o- 1H pyri do[ 2, 3-b] i ndol -6-yl ]-1, 2, 4- oxadi azol -
5-yiR NeQPYE PRl hS | @t adEopen- #rahi ¢8: & 569G BhEYRor m

of the base or addition salt with an acid, and in the
hydri®Rr sol vate form 4. Process for preparing

d f - 111 f | | ' '
o Gha| REPRERERGE 14 MOATORERA YRRl cRehre Gr) giRny SR8ues
- ORGE %r%luzp chatgctesigsg in that

- Ri; represents a hydrogen atom; a (C:-C4)alkyl group;

-CHZ_OO
a phenyl; a group -NRi7Rig; Or a group;

- R;s repregents a hydrogen atom; a (C.:-C;)alkyl group;
or a group -NRi;Ris;

- R;s represents a hydrogen atom; a (C:-C,)alkyl group;
a group -NRjsRzp; or a -COO(C;-C4)alkyl group;

- Ris represents a hydroxyl; a (C;-C;}alkoxy; or a group
-NRgR1g;

- Ry;7 and R;y represent, each independently, a hydrogen
atom or a (C;-C4)alkyl group; Rig may also represent a
group -CORz1; or a group -SO0zRzz;

- Ris and Ry represent, each independently, a hydrogen
atom or a (C,-Cs)alkyl group; Ry, may also represent a
(C3-C¢) cycloalkyl group, a (C3-Cg)cycloalkylmethyl
group or a group - (CHz) NReRio;

- Ry represents a (C;-Cy)alkyl group; a (C3-Ce)cyclo-
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a conmpound of formula O3 Ri OIQR R5 5R R2in
which R1, R2, R3, R5 and Rl11 are as defined for a
compound of forrmula (I) in Cdaimlis reacted with a
hydr oxyl am ne derivative of formula HZN-0-R12 (I111) 10
in which R12 is as defined for a conpound of fornula
(I') in ddaim1. 5. Process for preparing conpounds of
formula (1) according to any one of Clainms 1 to 3 in
O-Nwhich R4 = -{x | | , characterized in that N RI3
15 a conpound of fornula | PPROTCI | RB O RS RL R2

in i , a ar ined for a
con§g§&2 Q%Puggrﬁgfg %&fﬁgh éﬁ§?§ﬁ§%%%%fR represents a
hydrogenalamor & (Glcpriakky! gopapp is reacted with
an oxinme - 112 -

- mis 1, 2 or 3; and

- nis 0, 1, 2 or 3
in the form of the base or addition salt with an acid,
and in the hydrate or solvate form.
2. Compound according to Claim 1,
characterized in that
- R, represents a hydrogen atom, a methyl, an ethyl, a
cyanomethyl or a 2-morpholin-4-ylethyl;
- R, represents a methyl;
- R; represents a phenyl, a 3-bromophenyl, a
4 -bromophenyl, a 2-chlorophenyl, a 3-chlorophenyl, a
4-chlorophenyl, a 3-fluorophenyl, a 4-fluorophenyl, a
3-methylphenyl, a 2-methoxyphenyl, a 3-methoxyphenyl,
a 4-methoxyphenyl, a 3-cyanophenyl, a 4-cyanophenyl,
a 2,4-dichlorophenyl, a 3,5-difluorophenyl, a
2,4-dimethylphenyl, a 2,4-dimethoxyphenyl, a
2-methyl-5-flucrophenyl, a 3-fluoro-4-wmethylphenyl, a
3-methyl-4-fluorophenyl, a 4-(aminomethyl)phenyl, a
4 - (morpholin-4-ylmethyl)phenyl or a 4-(2-morpholin-4-
ylethoxy)phenyl;
- R4 represents:
a (hydroxyimino)methyl group, an N-hydroxyethan-
imidoyl group, an (ethoxyimino)methyl group, an
N-ethoxyethanimidoyl group, an (isobutoxyimino) -

methyl group, a [(carboxymethoxy)imino]methyl
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derivative of formula N/OH 1 | (V) R13 NH2 in which
R13 is as defined for a conmpound of fornmula (I) in
Caim1l1l. 5 6. Process for preparing conpounds of
formula (1) according to any one of Clainms 1 to 3 in
O R a which R4= 1 , characterized in that NN a
conpound of formula 1A O 11 R14- -NH-Nn-c PR3 | |
~ Rl R2 10 in which Rl, R2, R3, R5 and R14 are as
defined for a conpound of fgyyula (1) in Cdaimlis
cyclized. 7. Process for preéparing conpounds of

\PETY L, UL Bonb X cR0g ) sl e
conpougd of ot pYLaho: Pt 42N _bxBstRéxY) iminol methyl
group;
a 3-methyl-1,2,4-oxadiazol-5-yl, a 3-phenyl-1,2,4-
oxadiazol-5-yl, a 3-amino-1,2,4-oxadiazol-5-vyl, a
3- (dimethylamino) -1, 2, 4-~oxadiazol-5-yl, a
3- [ (cyclopropylcarbonyl)amino] -1,2,4-oxadiazol-
5-yl, a 3-[(N,N-dimethylglycyl)aminc]-1,2,4-0oxa-
diazol-5-yl, a 3[{methylsulphonyl)amino]-1,2,4-
oxadiazol-5-yl or a 3- (phenoxymethyl}-1,2,4-oxa-
diazol-5-v1;
a 5-methyl-1,3,4-oxadiazol-2-yl or a 5-amino-
1,3,4-oxadiazol-2-y1l; or
a 5-methyl-1,2,4-oxadiazol-3-yl, a 5-amino-1,2,4-
oxadiazol-3-yl, a 5- (dimethylamino)-1,2,4-
oxadiazol-3-yl, a 5-({(cyclopropylamino)-1,2,4-oXa-
diazol-3-yl, a 5-[(cyclopropylmethyl)amino]-1,2,4-
oxadiazol-3-yl, a 5-[(3-morpholin-4-ylpropyl) -
amino] -1,2,4-oxadiazol-3-y1l, a 5-[[2-{dimethyl-
amino)ethyl]amino] ~-1,2,4-oxadiazol-3-yl or a
5- {ethoxycarbonyl) -1,2,4-oxadiazol-3-yl;
- Rs; represents a hydrogen atom;
in the form of the base or addition salt with an acid,
and in the hydrate or sclvate form.
3. Compound of formula (I), according to
Claim 1, selected from

- 6-(3-amino-1,2,4-oxadiazol-5-yl)-3-(2,4-dichloro-
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Rl RZ - 113 in which Rl, R2, R3 and R5 are as defined
for a conpound of formula (1) in daimlis reacted
with a) - alternatively trichloroacetyl chloride, in
the presence of a base, to give a conmpound of 5
formula 1 ONCO--<~ R3 CI N\ NO R I R R2 and
the conpound of forrmula (XII) thus obtained is

reacted with an am ne of fornula HNRI9R20, when the
preparation is required of 3 %onpound of formula (I)
in 10 which R15 = NR19R20; & - or an anhydri de of

f°f mfle ﬁ%ﬁhﬁ% qun}egm 1t ;be)a&r@@r@tznfp%ygaaoe@“sr 84 -

(Cl Al KyloneL) - or a derivative of oxalic acid of
00 15@ ormula Hal -G-GO (A -C4) alkyl in which Hal

reprgs t43-(ﬁ HR)REsR rAtI0M 1 When ridignAr-epaalizom 4 s
reqU|r§§ Y conpouﬁgng f'ormul a (P?'ln whi ch R15 =

dlh%&ﬁdﬂﬂﬂﬂpyﬁidd?ﬂnyﬂbﬁidﬁoﬂéﬂﬂndakbdﬂdéﬁyﬁe oxime;

-NHgNugli-Eichlorophenyl)—1,9—dimethyl—2-oxoﬂ2,9—
dihydro-1H-pyrido[2,3-blindole-6-carbaldehyde O-
ethyloxime;

- 5-[3-(4-chlorophenyl)-1,9-dimethyl-2,9-dihydro-1H-
pyrido[2,3-blindol-6~-yl]-1,2,4-oxadiazcl-3-amine;

- 5-[3-(3-fluorophenyl)-1,9-dimethyl-2,9-dihydro-1H-
pyrido[2,3-b]lindol-6-y1l]-1,2,4-oxadiazecl-3-amine;

- 5-[1,9-dimethyl-3- (3-methylphenyl)-2,9-dihydro-1H-
pyrido[2,3-blindol-6-y1}-1,2,4-oxadiazol-3-amine;

- 3-[4-(aminomethyl)phenyl] -6-(3-amino-1,2,4~oxadiazcl-
5-y1)-1,9-dimethyl-1,9-dihydro-2H-pyrido[2,3-b]indol-
2~one;

- 5-[1,9-dimethyl-3-[4-moxrpholin-4-ylmethyl)phenyl] -
2,9-dihydro-1H-pyrido[2,3-blindol-6-y1]-1,2,4-0oxa-
diazol-3-amine;

- 5-[3-(2,4-dichlorophenyl)-1,9-dimethyl-2,9-dihydro-
1H-pyrido(2,3-blindol-6-y1l]-1,3,4-oxadiazol-2-amine;

- Nf-[3-[3-(2,4-dichlorophenyl)-1,9-dimethyl-2,9-
dihydro-1H-pyride[2,3-b]indol-6-yl]-1,2,4-oxadiazol-
5-yl]-N,N-dimethylethane-1,2-diamine;

in the form of the base or addition salt with an acid,

and in the hydrate or solvate form.

4. Process for preparing compounds of
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15

cDQ R5 ORL R2 - 114 - in which - Rl represents a
hydrogen atonm a (Cl-C4)al kyl group; a group

- (CH2)nOH; a group -(CH2)nCN; or a group - (CH2)
MROR10; 5 - R2 represents a hydrogen atomor a

(Cl-C4)al kyl group; - R3 represents a phenyl
substituted by R6, R7, RB;, - R5 represents a hydrogen
atomor a (Cl-C4)al kyl group; - R6, R7 and R8

represent, each |ndependently]pf one another, a
hydrogen atom a hal ogen at om> & 10 (C1- C4)a|ky|

grou rou hydtro cyan
OrOtB IR D) bR oL gy U2 ars. 8t e B mRrarts. o o
a Ogre en Ly_gf o ARQther
Qﬁ gﬁogé P%?%?ng%?tga%ﬁf%%? yi grouﬁ 1%%61 or eéI}gLezec1
RE together with the nitrogen atomto which
t hey are bonded constitute a heterocyclic radica
sgl @%F@Luﬁaoa;&p%mhuam | -yl, piperidin- 1-yl,
mor phol'i n- 4-yln or piperazin-1-yl unsubstituted or
substituted inj position 4 by a (Cl-C4)al kyl; 20 - R14
represents a ggdrOQen atom _3 (Cl C4) al kyl grqﬂﬁ; or
a group -N 3 B present, eac
i ndependentTl, ‘ or a (Cl-C4)al kyl
group; R18 may alg @roup -COR21; or a

in which Ri, Rz, Rs, Rs and R,; are as defined for a
compound of formula (I) in Claim 1 is reacted with a
hydroxylamine derivative of formula
H,N-0-Rj2 (II1)
in which R;; is as defined for a compound of formula (I)
in Claim 1.
5. Process for preparing compounds of

formula (I) according to any one of Claims 1 to 3 in
O—N

which Ry= *Q ll , characterized in that
N

R13

a compound of formula

in which R;, Rz, R; and Rs; are as defined for a compound
of formula (I) in Claim 1 and R represents a hydrogen

atom or a (C1-C.)alkyl group is reacted with an oxime



25 - R21 represents a (O-C4) al kyl group; a (C3-C6)
cyclo- alkyl group; or a group - (CH2)mMNRORlo; - R22

represents a (CLl-C4) al kyl group; 115 - - mis 1, 2 or
3; and - nis 0, 1, 2 or 3. 9. Compound of forrmula O
11 H2NNHCR3 CX) MNNRS5 I i Os RL R 5 in which

R1 represents a hydrogen atom a (Cl-C4)al kyl group; a
group -(CH2)nOH;, a group -(CH2)nCN; or a group - (CH2)
MROR10 ; R2 represents a hydrogen atomor a
(Cl-C4)al kyl group; 10 - | epresents a phenyl
sybstituted R8; - R5 represents a hydrogen
a %ﬁ%gégév?C§¥CE$£PE§F group,. .. - R6, R7 and R8
represent, each independeg?f?ﬂbf one another, a
hydrogen atom a hal ogen ptom a (Wl-C4)al kyl group;
a (Cl-&4) al koxy group;/achydroxyl; 15 a cyano; a
group - (CH2)nNRORI O Ry a d¢¥lbup -0- (CH2) nNROR10; -
RO and R10 represent, each independently of one

anat BRfi charhy dr0gen daifdnear far Gl-cChpcaikylofgrfatmula (I)

in Claim 1.
6. Process for preparing compounds of

formula (I) according to any one of Claims 1 to 3 in
R

O 14
which R,= q& ” , characterized in that

N—N
a compound of formula

I

R,,-C-NH-NH—C xR
J o
N O
ks -

R, K
in which R;, Rz, Ri, Rs and Ry, are as defined for a
compound of formula (I) in Claim 1 is cyclized.
7. Process for preparing compounds of

formula (I) according to any one of Claims 1 to 3 in
N Rys
which R#=-4& H , characterized in that
"N—O
a compound of formula

N-OH

H,N |
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15

- or else RO and R10, together with the nitrogen atom
to 20 which they are bonded, constitute a

het erocyclic radical selected frompyrrolidin-1-yl,
pi peridin- 1-yl, norpholin-4-yl or piperazin-1-yl
unsubstituted or substituted in position 4 by a
(Cl-A4)alkyl; 116 - - mis 1, 2 or 3; and - nis 0, 1,
2 or 3. 10. Conpound of fornula NOHcXn R5 i o R

R2 5 in which - Rl represeq{ a_hydrogen atom a
(Cl C4)a|ky| group, a group %C}Q)ntrl a group
1

reﬁ}eséh r ggﬁuﬁnl g%?%}engggﬁggiyapky grocompound
18e e eﬁ%nt%h%dmem iSHOIH ey RE, R7, Re;

presents a rogen atomor a (Cl-C4)al kyl

group; - RG) R7éTHéﬂ%éﬂﬁ%E@ﬁQ&hcﬂﬁﬁﬁbddmﬁﬂemhﬂﬁﬂﬂde,

of one another, a hydrogen atom a hal ogen atom a

(G %@'ﬁﬁ:\éseﬁc@uﬁaf & (ekd(A ) exe ¢ adrpauriy drfoxyl ;
15 a cyano; a group -(CH2)nNRORI 0; or a group

- @drad?)aMROR10; - R9 and R10 represent, each
i ndependently @&f gne_ another, a hydrogen atomor a
(CLl-C4)al kyl gfo Q or else R9 and R10, together

with the ni€
a N

and the compound of formula (XII) thus obtained is
reacted with an amine of formula HNR;sRzp, when the
preparation is required of a compound of formula (I) in
which Rj;s = NRisRz0;

b) - or an anhydride of formula (R:s5CO)20,
when the preparation is required of a compound of
formula (I) in which R;s = (C1-Cs)alkyl;

¢) - or a derivative of oxalic acid of

00
il
formula Hal-C-C-O (C:-Cs)alkyl in which Hal represents a

halogen atom, when the preparation is required of a

compound of formula (I) in which Ry;s = COO(C;-Cy)alkyl.

8. Compound of formula
i
R, 4-é-NH~NH—C x AN R,

l ./’\\brl\\ 0 (X)
R, I [
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15

20

25

20 which they are bonded, constitute a heterocyclic
radi cal selected frompyrrolidin-1-yl, piperidin-
1-yl, norpholin-4-yl or piperazin-1-yl unsubstituted
or substituted in position 4 by a (C1-C4)al kyl; 117 -
- mis 1l 2o0or 3, and - nis 0, 1, 2 or 3. 11.
Conmpound of formula 1 ONCl- - <~ R3 CLN(/ \ NO
RS RLR2 5 in which R represents a hydrogen atom a
(C1l- 4) al kyl group; a group, -(CH2)mOH, a group
-(CH2) nCN; or a group - CH21) RORi 0; R2 represents a
hgdr%en atomor a (Cl- C4) al kyl group; 10 - R3
represenths a phenyl substituted by R6, R7, R3; - R5

C kk
repr%%;%e%é}%epres &tﬁege{grha%r%e;aeﬁgﬁ %é%}?y%%oup, 2
anot gk, a t’dﬁ”)ogﬁn Qt %@:buﬁ h«’%bﬁgﬁm@mt@ﬂ aadrglrpc‘l)

al ky group (Ci‘c4) “al' koxy group; a hydroxyl; 15 a
cyano c@)gﬁggplo (CH2)nNR9RI 0o; Or a group
O (CH2) MNROR1 - RO and R10 represent, each

i nda-pﬁl’i:@’ltelsserﬂ'fs ehérydaneidreratam ypdrogen -at oailoyl agroup ;
(Cl C4) al kyl group;
R; represents a phenyl substituted by Rs, Rs, Rs;

- Rs represents a hydrogen atom or a (Ci-C;)alkyl group;

- R¢, R; and Rg represent, each independently of one
another, a hydrogen atom; a halogen atom; a
(C,-C4)alkyl group; a (C;-C4)alkoxy group; a hydroxyl;
a cyano; a group - (CH;)aNRgsRi0; Or a group
-0- (CHz) uNRsR107

- Ry and Ryy represent, each independently of one
another, a hydrogen atom or a (Ci:-Cs)alkyl group;

- or else Ry and R,,, together with the nitrogen atom to
which they are bonded, constitute a heterocyclic
radical selected from pyrrolidin-1-yl, piperidin-
1-yl, morpholin-4-yl or piperazin-1-yl unsubstituted
or substituted in position 4 by a (C;-Ci)alkyl;

- Ris represents a hydrogen atom; a (C;-C4)alkyl group;
or a group -NRj7Ris;

- R;; and Rys represent, each independently, a hydrogen
atom or a (C;-Cyu)alkyl group; Ris may also represent a
group -COR21; or a group -S0zR;zi;

- R.; represents a (C;-Cglalkyl group; a (C3-Cg)cyclo-
alkyl group; or a group - (CHz)aNRsRio;

- Ry represents a (C;-Cq)alkyl group;



10

15

20

- or else RO and R10, together with the nitrogen atom
to 20 which they are bonded, constitute a

het erocyclic radical selected frompyrrolidin-1-yl,
pi peridin- 1-yl, norpholin-4-yl or piperazin-1-yl
unsubstituted or substituted in position 4 by a
(Cl-A4)alkyl; 118 - - mis 1, 2 or 3; and - nis 0, 1,
2 or 3. 12. Medicinal product characterized in that

it conprises a conpound of farqmula (1) according to
any 5 one of Clains 1 to 3,7 °0r an addition salt of

thiqnqﬂgppqud¥%?£;g?ﬂyarnaceuticallyacceptable acid,

or elsed hy a solvate of the conmpound of

formulas (d). 113 4Bhagymaceutical conposition
characterized 10 in that it conprises a compound of

formul g (1) corpeahd Ba teranyaone of Claims 1 to 3, or
a pharmaceutically @cceptable salt, a hydrate or a
solvate of this conppund, and at |east one

phar maceut i capl M-NMEaept abl e exci pient. 45 14. Use of a
conpound of formula (I 10 T™oy"any one of
Claims 1 to 3 for prepd edi cifnal  progdct

i ntended for the treat p&RL-2 p ”w.ention of

di seases caused or exagerbateo prol i feration
of tunour cells.

in which

- R, represents a hydrogen atom; a {Ci1-Cq)alkyl group; a

group - (CHa)nOH; a group - (CHz),CN; or a group

- (CHy} nNRoR10;

- R, represents a hydrogen atom or a (Ci1-C4)alkyl group;

- Rs; represents a phenyl substituted by R¢, Rz, Rs;

- Rs represents a hydrogen atom or a (C;-Cs4)alkyl group;

- Re¢, R, and Ry represent, each independently of one

another, a hydrogen atom; a halogen atom; a

(C1-C4)alkyl group; a (C1-C4)alkoxy group; a hydroxyl;

a cyano; a group - (CHz)NRgRip; Or a group
-0- (CH;) nNRgR10;
- Ry and R;¢ represent, each independently of one

another, a hydrogen atom or a (C;-C4)alkyl group;

- or else Ry and Ri, together with the nitrogen atom to

which they are bonded, constitute a heterocyclic
radical selected from pyrrolidin-1-yl, piperidin—
1-yl, morpholin-4-yl or piperazin-1-yl unsubstituted

or substituted in position 4 by a (C1-C4)alkyl;



- mis 1, 2 or 3; and

- nis 0, 1, 2 or 3.

10. Compound cof formula
N-OH

— X Rs
= |

5 in which
- R:; represents a hydrogen atom; a (C1-C4)alkyl group; a
group - (CH:)nOH; a group - (CHz)4CN; or a group
~ {CHz) oNRsR10¢

R, represents a hydrogen atom or a (Ci-C;)alkyl group;

10 - Rz represents a phenyl substituted by Rs, R7, Ra;

R; represents a hydrogen atom or a (C:-Ci)alkyl group;

- Rg, Ry and Ry represent, each independently of one
another, a hydrogen atom; a halogen atom; a
(C1-Cy)alkyl group; a (C1-C4)alkoxy group; a hydroxyl;

15 a cyano; a group - (CH;) NRgRip; Or a group
-0- (CH2) uNRgR10; |

- Ry and Ry represent, each independently of one
another, a hydrogen atom or a (C;-C4)alkyl group;

- or else Ry and R;y, together with the nitrogen atom to

20 which they are bonded, constitute a heterocyclic
radical selected from pyrrolidin-1-yl, piperidin-
l;yl, morpholin-4-yl or piperazin-1-yl unsubstituted

or substituted in position 4 by a (C;-C,)alkyl;



- misg 1, 2 or 3; and

- nis 0, 1, 2 or 3.

11. Compound of formula
10-N :

a-c—4, |
c1—<N N

5 in which
- R, represents a hydrogen atom; a (C;-C4)alkyl group; a
group - (CH)nQH; a group - (CHz)4CN; or a group
- (CHz) nNRgR10;
- R; represents a hydrogen atom or a (Ci-Cs)alkyl group;
10 - R; represents a phenyl substituted by Re, Ry, Ra;
- Rs represents a hydrogen atom or a (Ci-Cs4)alkyl group;
- Re, R; and Rg represent, each independently of one
another, a hydrogen atom; a halogen atom; a
(C1-Cy4) alkyl group; a (Ci1-C4)alkoxy group; a hyd;oxyl;
15 a cyano; a group - (CHz)nNRgRip; OFr a group
-0- (CHz) wNRoR10;
- Ry and R;p represent, each independently of one
another, a hydrogen aﬁom or a (Ci-Cs)alkyl group;
- or else Ry and R,y, together with the nitrogen atom to
20 which they are bonded, constitute a heterocyclic
radical selected from pyrrolidin-1-yl, piperidin-
1-yl, morpholin-4-yl or piperazin-1-yl unsubstituted

or substituted in position 4 by a (C;-Cs)alkyl;
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15

- 118 -

- mis 1, 2 or 3; and
- nis 0, 1, 2 or 3.

12. Medicinal product 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, or
else a hydrate or a solvate of the compound of

formula (I).

13. 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.

14. TUse of a compound of formula (I)
according to any one of Claims 1 to 3 for preparing a
medicinal product intended for the treatment and the
prevention of diseases caused of exacerbated by the

proliferation of tumour cells.




