9 May 2006 1 3-Heteroaryl -3, 5-di hydro-4-oxo-4H pyri dazi no[ 4, 5- b] -

I ndol e-1 - carboxam de derivatives, their preparation and therapeutic use A
. subject-matter of the invention is 5 conpounds derived fro

3- heteroaryl -3, 5-di hydr o- 4- oxo- 4H—pyridazino[4,5-b]inéﬂwéghgg%rboxanide
Compounds derived from 3, 5-di hydropyri dazino [4,5-b]indole, disclosed in

t he docunent WO A-00/44751, are already known, which conpounds have an in
"vitro 10 affinity for peripheral -type benzodi azepi ne receptors (PBR or p

o). ThergestLL 0155 mugeid o, (10d. Apd,0eYaLopaBadycky exhibiting a

good in vivVo activ I AV on nee y providing

‘novel conpoyads kgl gc'amltdea'?iéﬁx)’é&[@eénd%h@ﬁ“59335}5'%53‘1 bl

peri pheral -type benzodi azepl ne receptors Ject-matter of the

~invention tﬁggg estlie g conpounds corresponding to the general fornula
(1) bel ow. . not her. subject-matter of the invention relates to

processes for the pr apaidiet -sfatder spnpeendsvehcgeneial formula (1).
- Anot her subject-matter of the invention relates to compounds which can be

used i nspa&bMQGhﬁﬂsaEerlﬁelmtﬁfdﬁBCBﬂi@ﬁer@aﬂﬂf-symﬂﬁﬁydraf—4t—b&oeorrpounds

of general formula (1).
4H-pyridazino[4,5-b]indole-1l-carboxamide.:

Compouﬁds derived from 3,5-dihydropyridazino-
[4,5—b]indole, disclosed in the document WO-A-00/44751,
are already kﬁeWn, which compounds have an in vitro

10  affinity for peripheral-type benzodiazepine receptors
(PBR or p 51tes) | |

There Stlll exists a need to flnd and develop

5products exhlbltlng a good in vivo act1v1ty‘ |

The 1nvent10n meets this target by prov1d1ng

15 novel compounds which exhibit an in vitro and in vivo
affinity fof periphe;el—type benzodiazepine receptors.

A .first subject-matter of the inventien'
~ relates to the ¢ompouﬁds'correspoﬁding to the general
_,fo:mula}(I)'below, _‘

‘20  ' : Anotheresubjeeﬁ—matter of the invention
relaﬁes to processes for the preparation of the
compounds of general formula (I).

Another'subject—matter of the invention
relates to compounds which can be used in particular as

25 intermediates in the synthesis of the cempounds of
general formula (I).

Another subject-matter of the invention P

relates to the uses of the compounds of general



Anot her subject-matter of the invention relates to the uses of the
conpounds of general 9 May 2006 2 formula (1), in particular in nedicanents
or in pharmaceutical conpositions. The compounds of th 'nv%ﬁéion
correspond to the general fornmula (1):. R2 Het 5 in presents a
hydrogen or hal ogen atom Rl represents a hydrogen atomor a (Cl-C4)al kyl
group, R2 and R3 each represent, independently of one another, 10 a
hydrogen atomor a (Cl-C4)alkyl group or el se R2 and R3 form with the
nitrogen ato ri ol i din erldLnyI mor phol i nyl
?b@%hﬁ G %%tﬂ%§%f§$§ M meé% ame $

or 4-al kyl pi pérazi nyl” ‘droup r epr eser eroaronatlc group of

pyridinyl, i,ﬁa evaael )gdldlégﬁ{posq,bel : dnyl, i soqw nolinyl, pyrimdinyl,

pyrazi nyl or pyri a2|ny type t g p055|ble for the heteroaromatic

group to carry one or LARALRRE YOS Nn0n %o fPEES €4) 2l kv

or (Cl-CA4.)al koxy groups In the context of the present invention: -

a (C1-&) al kyuk gbg@Qauegkgggﬂk§ @)saturated and Iinear or branched
~aliphatic group conprising 1 to 4 -

“in which ..~
X represents a hydrdgéﬁ ofrhalogen atom,
Ri repreéenﬁsva hydrogenfatom or a (C;-Cqlalkyl grbup,
Ré and”R3 eéch represeﬁt; independently of one another,
7 10 a hydrogen'atdm‘or'é (C1-Cq)alkyl group or else R, and Rj
form,xwith the nitrogen atom which carries them, a
- pyrrolidinyl, piperidinyl. morpholinyl ox
4-alkylpiperazinyl group, and
j Het‘fepresénts a heteroaromatic group of pyridinyl,
15"1—oxidopyridinyi, quiﬁolinyl, isoquinolinyl,
pyrimidinyl, pyrazinyl or pyridazinyl type, it being
possible for the heteroaromatic group te carry one or
,more halogen atoms and/or one or more (C1 Cslalkyl or
(Cl-C4)alkoxy groups.“
20 In the context of the present invention:
- a (Ci1-C4)alkyl group represents a saturated and
linear or branched aliphatic group comprising 1 to 4

carbon atoms. Mention may be made, by way of



carbon atons. Mention may be nmade, by way of 9 May 2006 3 exanples, of the
nmet hyl, ethyl, propyl, isopropyl, butyl, isobutyl or tert-butyl groups. -
a. (Cl-C4) al koxy group represents an oxygen radical substituted by an

al kyl group conprising from1 to 5 4 carbon atons as de? MAE%Bove.
Preferred conpounds according to the invention are the conpounds for which
X represents a halogen atom and/or R1 Pepresents a (Cl-C4)al kyl; and/or
100 R2 and R3 each represent, independently of one another, a hydrogen atom

or a (Cl-C4)al kgkafip0ep, &F €hebadtiil, ardthyll Mdpy DS ogtdpyl, or el se
R2 and R3 form wth the nitrogen atomwhich carries them .a '
pyrrolidinyl, pbpeygild dagbbutgiphkel itett-uthd 4rmdugsd pi perazi nyl group;
and/ or Net represents a heteroaromatic group of pyridinyl, quinolinyl,

i soqui nol i nyl, pyrdCd@djimilkoxyrazouy| reprepgntdaanngkygyperallicalcan carry
one or nore halogen atons, nore particularly a brom ne atom and/or one or
20 nore (Cl-C4)aiikgtignsegds bymame iamtli axcan ycompmisizig Brom (1ta) al koxy
~groups, nore particularly a methoxy. Conpounds for which X, Rl, R2, R3 and
"Net  si muPt aneofisFgrkpa asomsr iasefefiimesl iabavee subgroups of preferred
conpounds are particularly preferred and nore 25 specifically, anong
these, the conpounds fBFewsreed compounds according to the :

invention are the compounds for which
X represents a halogen atom; and/or
R: fepresénféla (C14C4)alkyl; and/or.

10 R; and R; each represent, independently of one another,
a hydrdgen‘atom or a jCy<h)alkyl group, more
particularly a méﬁhyl or én ethyl, or else Ry and Rj

;fqrm, with,thé nitrogen atom.whidh carries them, a
pfrrolidinylf;pipéridiﬁyl, morpholinyl or.

;15' 4-alky1piperaziny1 group; and/or '

-_Het represents a hetercaromatic group of pyridinyl,
quiqolinyl,,isoquindlinyl, pyrimidinyl, pyrazinyl or
‘pyridazinyl_type which‘cén carry one or more halogen
latoﬁs,Vmore'pa;ticular;y'a brémine atom, and/or oné or
;26 more-(Cﬁ—cqialkyl'grbuﬁé, more-pérticularly-a methyl, or
-(C1—C4)élkoky groups, more particularly a methoxy.
Compounds for which X, Ri, Rz, R3 and Het
_simultaneously aré as defined above in the subgroups of
preferred comPOunds_afe'particularly preferred and more
25 specifically,-among these, the compounds for which:
X represents a chlorineratam and R; represents a methyl
group.

By way'of example, compounds of the invention



X represents a chlorine atomand Rl represents a nethyl group. By way of
exanpl e, conpounds of the invention. 9 May 2006 4 are the follow ng: 1:
7-fluoro-N, N, 5-trinet hyl - 4- oxo- 3- (pyridin-2-yl) May 2006
3f5-dihydro-4Fprridazino[4,5-b]indo|e | -carboxami de  2MaY

7-fluoro-N, N, S-tri net hyl - 4- oxo- (pyr|d|2 3-yl) 5

3, 5-di hydro- 4Fprr|daZ|no[4 5-b] i ndol e-| “car boxam de 3:

7-fluoro-N, N, 5-trinet hyl - 4-oxo-3-(pyridin-4-yl)- :

3, 5-di hydr o- ébepyhedfipildowdng-:b] i ndol e-| - car boxam de hydrochloride (1:1).
4: 7-fluoro-N, N 5-trinethyl-4-oxo-3-(2-nmethoxypyridin-

5-yl)-3, 5- d|hydr%—ﬁlupyOrﬂaﬂL50FIlaempwﬂdék@x0r3chM§&§ﬁQﬁ¥ -yl -
7-fluoro-N, N, 5-trinmethyl -4-oxo-3-(qui nolin-3-yl

3, 5- di hydr o- 3hﬁp?ﬁh&érpnéﬁﬁpyﬂﬂdﬁﬁkﬂQ§4hﬁzﬁ] ¢rel- garboxamide
1-[[7-fl uoro-5- neth -3-(pyrimdin-2- 4-oxo 15

3, 5-di hydr o- 2p+ pglrf oFA F%NSSUFF%‘&&W VI4]“@§t°o§ny(IHYr1ﬂ?ﬂoq Wilie 7:
4-met hyl -1 -[[7-fl uor thyI yrid

4- oxo- 3, 52di yéfélﬂ %ﬁﬁr Eﬂﬁﬂgﬁ%& '4*h;%f&%§3}ﬁéﬁ %%ﬁ??f%mpera2|ne
hydrochl ori dg _ 20_6: 7-fl.uar - d - 4- 0x0-
3, 5- di hydr o- Z/ %:i%\?Fﬁof’lN[ E-’15]1-‘|r|’rH@It&2‘¥§yrZ]E 3nyﬁg>g c%)!Lyr?rol ine 9:
7-flu :

luoro-N, 5 ngﬁ ﬁ¥drg—%§9py§¥)éifﬂo[igﬁﬂﬁllndole l-carboxamide
hydrochloride (1:1}.
4: 7—f1uoro-N}N}5—trimethyl—4—oxo~3—(2-methoxypyridin-
10 -5—yl)-3,S;dihydro—4H;pyridazino[4,S—b}indole—
- 1-carboxamide 7
'5= 7-flﬁoro;N'N'5—trimethyl-4-oxo—3-(quinolin-B-yl)—
‘3 5-dihydro- 4Hprr1da21no[4 5~ b]lndole ~l-carboxamide
:6.7Ll-[[7—fluo;o—5-methyl—3-(pyrlmldln— 2-yl)-4-oxo-
15 3,5-dihydro-4H-pyridazino[4,5-b]indol-1-yl]carbonyl]-
| . pyrrolidine ‘ .
7+ 4-methyl-1-[[7-£luoro-5-methyl-3- (pyridin-3-yl)-
4-o0x0-3, 5—dihydr§-4H=pyridazino[4 5-b)indol-
i- yl]carbonyl]p1peraz1ne hydrochlorlde (1 1)
20 Br 1- [ [7-£luoro-5-methyl-3- (pyridin-3-yl)-4-oxo-
| '3,S—dlhydro—éﬂ;pyrlda21no[4,S—b]lndol—l-yl]carbonyl}—
pyrrolidine' |
9: 7-f1uor04N}5-dimethy1-4-oxo-3-(pyridin~3-y1)-
'3;5—dihydro~4H?pyfidazino[4,5~b]indole—l-carboxamide
25 10: 7-fluoro-S-methyl-4-oxo-3-(pyridin-3-yl)-
3,5-dihydro-4H-pyridazino[4,5-b] indole-1-carboxamide
11: 7-chloro-N,N,5-trimethyl-4-oxo-3- (pyridin-2-yl)-

3,5-dihydro-4H-pyridazino(4,5-b]indole-1-carboxamide




- di hydr o- 4H pyri dazi no[ 4, 5- b] i ndol e-| - car boxam de 25 10:
| uor o- 5- net hyl - 4- oxo- 3- (pyridin-3-yl)- :

- di hydr o- 4H pyri dazi no[ 4, 5- b] i ndol e-| - car boxam de .

hi oro- N, N, 5-t ri net hyl - 4- oxo- 3- (pyri di n-2-yl ) - 9¥ay 2006
h

Lt

di hydr o- 4H pyri dazi no[ 4, 5- b] i ndol e- |- car boxam de 9 May 2006 5 12:

5
5
c
5
-chloro-N, N, 5-trinet hyl - 4- oxo- 3-(pyridin-3-yl)-

5-di hydr o- 4H pyri dazi no[ 4, 5- b] i ndol e-| - car boxam de hydrochl oride (1:1)
. 7-chl or N N -FeH Gty -5+ oximSE iyl + 4 toxpe43 y[(yyrEdin-3-yl) -

, 5-di hydr o- 4H pyri dazi no[ 4, 5-b] i ndol e-| - carboxam de 14; . d

chl or o- N, N8 55 +dii mpdihy+ 4 B-pxoi aeppeil 4i h-pljpylolg-1-carboxamide

di hydr o- 4H pyri dazi no[ 4, 5-b] i ndol e-1 - car boxam de hydrochloride (1:1) 15:
chl or o- N, Nisdtoehmbohifie 4{bxd) 3- (5- net hyl pyri din- 10

yl) -3, 5-di hydro-4H pyri dazi no[ 4, 5- b] i ndol e- 1-czrboxgmiga_1§ﬁ_

chl or o- N, N3t tHiaiukone-N.Bxo= Br{pe By hokypPrdr ppyr1din-2-y

yl)-3,5-di hydro-4H-pyri dazi no[ 4, 5-b] i ndol. - .1-carb ) A8 17:

Th or o Rt NS Kot @i e Ryt Ao BXBSSAEI TR by e 1 2s¥Blamde

y

c

y

c

oo o A TR B gl el
R ; fbhRYT hfazinold. ol i ~gal L@ de 19:
A S By RS S e s quchpt

hydrochloride (1:1)

3
7
3
7
3
7
3
1
3
7
5
7
2
7
5
7
5
7
5
7

15: 7-chloroﬁNpN,S-trimethy1-4—oxo;3—(5—methy1pyridin-
10 Z—yl)—3,5-dihydr0a4H>pyridazino[4,5-b1indolef
- l-carboxamide  ,
16: 7-chl§ro—NﬂN}5-triﬁethyl—4—oxo—3—(2-méthoxypyridin-
5-y1)-3,5-dihydro-4H-pyridazino[4,5-blindole-
_ '1?carbokamidé? o v : |
'15  17= 74chloro—N}N;5-t£imethy;-4—oxo-3—(2—methy1pyridin—
5-yl)-3,S—dihydro—éﬂkpyridazino[4,S-b]indole—
.1—carb6xamideal_” B _
',18:‘7-chloro-N;ﬁ}5—trimethy1—4—oxo-3—(2—bromopyridin-
Sﬂyl)—3,5—dihydro-4HL§yridazino[4,S—b]indole-
20 1-carboxamide = - |
- 19: 7'-¢hloro-N,N,'5—trimethy1—4—oxo-3- (quinolin-3-yl)-
3,5—dihydro-4Hprridazino[4,5-b]indole-l—carboxamide
20: 7-chloro-N, N, S-trimethyl-4-oxo-3-(isoquinolin-
" 4-y1)-3,5-dihydro-4H-pyridazino[4,5-b]indole-=
25 l-carboxamide ' |
213 7-chloro-N,N,5-trimethyl-4-oxo-3-(6-methyl-
éyridazin—B-yl)—3,S;dihydro-4H=pyridazino[4,5-b]indole—

l-carboxamide




3, 5-di hydr o- 4H pyri dazi no[ 4, 5- b] i ndol e-1 - car boxam de 20:

7.-chloro-N, N, 5-trinethyl -4-oxo-3-(isoquinolin-

4-yl) -3, 5-di hydro-4H pyri dazi no[ 4, 5-b] i ndol e- 25 1-car am 21:

7-chl oro-N, N, 5-tri net hyl - 4- oxo- 3- ( 6- et hyl - Egiﬂﬂhﬁ%

pyri dazi n-3-yl) -3, 5-di hydro- 4H pyri dazi no[ 4, 5- b] i ndol e- 1-carboxam de 9
May 2006 6 22: 7-chloro-N N, S-trinethyl - @-oxo 3-(pyrimdin-5-yl)-

3, 5-di hydr o- 4H pyri dazi no[ 4, 5- b] i ndol e-| - car boxam de 23:

7-chl oro- N, N22z t7 4 61 bwyd - ¥, 0 X0= Br { R¥ £ h{l i NoRoYB) {pyrimidin-5-y1) -
3, 5-di hydr o- 4H- pyri dazi no[ 4, 5- b] i ndol e-1 - car boxam de 5 24:

7-chl oro- N, N3 b5t dihptihyt 4 A-py0oidatpnbdzi, 5~d]indole~1-carboxamide
3, 5-di hydr o- 4H pyri dazi no[ 4, 5-b] i ndol e-1 - car boxam de 25:

1-[[ 7- chl or 023s nMetdiyl o3 0yN | BH tr Bmgthy - dxoxo-3- (pyrimidin-2-yl) -
3, 5-di hydr o- 4H pyri dazi no[ 4, 5-b] i ndol - 1-yl ] carbonyl ] - pyrrolidine
hydrochloridé.5idihydﬁoiéﬂ>nynédayﬁnb{FLBr&ﬂﬁﬂd@&éﬂhﬁd@ﬂb&%&ﬂﬁd&din 3-yl)-
4- oxo- 3, 5-di hydr o- 4H pyri dazi no[ 4, 5-b] i ndol - 1-yl]carbonyl ] pi perazine
hydrochlo5id%z(]7ﬂ9hlﬁro1N{¥J5thrnm©tBYheﬂh9K°33(ﬁyyrazhn42ywﬂ3¢-oxo-

3, 5-di hydr o- 4 r|da2|n6£4 5- b%lndol carbonylhf 15 pyrrolldlne 28:
7-chl oro- N, 53 d? % fra=-giopgri 9znapﬁ44 yilindole-1-carboxamide

3, 5-di hydro-4H p a2| 4, 5 b] i ndo] e- I-carboxan1de 29

7-chl or o- SIﬁth{ Q &é %ﬁ?ﬁﬁ y#y {pyridin-3-yl)-4-oxo-

3, 5- dlhydro 4F§R¥{ﬂ932|ngg pyr95529g£?4|_ rbOé%th <yl]lcarbonyl]-
‘ pyrrolldlne hydrochioride (1:1)

10 26: 4-methyl-1-[[7-chloro-5-methyl-3-(pyridin-3-y1l)-
4—oxo—3,S-dihydro-4H;pyridazino[4,5-b]indol-
leljcarbdnyl]piperazine hydrochloride (1:1)

- 27: 15[I7—chlprof5—methylf3-(pYridin—4-y1)-4—oxo—
373,5-dihydro—4H?pyridaéino[4,5—b]indol—l—yl]carbonyl]—

15 pYrrolidine |
281 7-chloro-N, 5-dimethyl-4-oxo-3- (pyridin-4-yl)-

.3,5-dihydrqf4H;pYridazino[4,S—b]indole-l-carboxamide
29+ 7-chloro-5-methyl-4-oxo-3- (pyridin-4-yl) -

o 3,5- dlhydro 4H;pyr1da21no[4 5- b}lndole 1- carboxamlde

26..303 7 chloro.N.N,S trlmethyl ~4-0ox0~3- (4—methoxypyr1d1n-
—yl)—3,5-d1hydro-4H=pyr1da21no[4,S-bllndole—

‘1l-carboxamide .
31: 1-[[7-chloro-5-methyl-3- (pyridin-4-yl)-4-oxo-
3,5-dihydro-4H-pyridazino (4, 5-b] indol-

25 ‘l—yl]carbonyl]morpholine
32: 7-chloro-N,N, -diethyl-5-methyl-4-oxo-3-(pyridin-
4-yl)-3,5~dihydro~4H-pyridazino[4,5-blindole-

l-carboxamide




4- oxo- 3, 5- d|E}@F61@Hnﬁyr|daZ|no[4 5- b] i ndol e-
35: 7-chloro-N,N,5- trlmethyl ~4-0x0-3-{2-methylpyridin-

4—yl)-3,5—dihydro—4H>pyridazino[4,S—b]indole—
1-carb6¥émide_: | :

10 36: l—[[7—chloro;5-methyl—3-(2—methy1pyridin-4-yl)-
4-ox0-3,5-dihydro-4H-pyridazino (4, 5-b] indol-
1~y1]cafbonyl}pYrrolidine
37: 7—ch10ro—N}N}5-trimethyl—3—(l-oxidopyridin—4—y1)—
4foxo—3,5~dihydro—4H;pyridazino[4,5-b]indole—

15 1l-carboxamide | -

38: 7-chloro-3-(2-methoxypyridin-4-yl1)}-N,N,5-trimethyl-

4-ox0-3,5-dihydro-4H-pyridazino[4,5-b]indole- |

1-carboxamide . | - |

39: 3- (2—bromopyriain-4-y1) -7-chloro-N, N, 5-trimethyl-
20- 4-0x0~3,5- dlhydro -4H~ yrldazlno[4 5-blindole-

1- carboxamlde ' '

The compounds of the invention can exist in
the form of bases, of addition sélts with acids, of
solvates or of hydrates.ll

25 o The compounds of general formula (I) can be
prepared by the processes illustrated subsequently.

Throughout the continuation of the

description, the intermediate compounds (II), (III),

20 30s 7-chloro-N, N, 5-trinethyl -4-oxo- 3- (4- et hoxypyridin

2-yl) - 3,5-dihydro-4kkpyridazino[ 4, 5-b]indol e- 1-carboxam de 31:

1- ([ 7-chl or o- 5- net hyl - 3- (pyri di n-4-yl) - 4- oxo-

3,5-di hydr o- 4H pyri dazi no[ 4, 5-b] i ndol - 25 1- yI]carbonyI?%@ﬁﬁH&6lne 32:
7-chl oro-N, N, -di et hyl - 5- met hyl - 4- oxo- 3- (pyri di n-

4-yl)-3,5-di hydro-4H pyri dazi no[ 4, 5-b] i ndol e- 1-carboxani de 9 May 2006 7
33: 7-chloro-Nethyl -N, 5-di net hyl - 4- oxo- 3- (pyri di n-

4-y1) -3, 5- di iy - @H1yoL dneiRoNA G- dldinde e r CHABARIR af:
1-[[7-chl oro-5-net hyl -3-(pyridin-4-yl)-4-o0x0

3, 5- di hydr o- 4Hyy-i3d Ezidiofydro- i :dazyi:l&m,b@nyj ina®ieeridine 35:
7-chl oro-N, N, 5-tri net hyl - 4- oxo- 3- ( 2- net hyl pyri di n-

4-yl) - 3, 5- di Qydaerbébtamirdedazi no[ 4, 5- b] i ndol e- 1-carboxam de 10 36:
1-[[7-chl oro-5- et hyl - 3- (2- et hyl pyri di n-4-yl)-

4- 0x0- 3, 5- di Bddr d- 47 pyhildapi-Benéthil]-3rdeyr iBidJoaromHdsay« r ol i di ne
7-chl oro-N, N, 5-trinet hyl - 3- (1- oxi dopyri di n-4-yl) -

4- 0x0- 3, 55d|ﬁyérdlhmdgpr@m%pmnqdaﬁingEQMﬁHbﬁlﬂdblrhﬂybbuambdﬂyl]-

36: . 7-chl oro- 3- (2- met hoxypyridin-4-yl)-N, N, 5-trimethyl -

37:



1- carboxam de 39: 3-(2-bronopyridin-4-yl)-7-chloro-N, N, 5-trinmethyl- 20

4- oxo- 3, 5- di hydro-4H- pyri dazi no[ 4, 5-b] i ndol e- 1-carboxam de The conpounds
of the invention can exist in the formof bases, of addition salts with
acids, of solvates or of hydrates. 25 The conpounds of9@@ﬁ%(§w formula (1)
can be prepared by the processes illustrated subsequently. Throughout the
continuation of the description, the int&rnedi ate conmpounds (I1), (IlIl), 9
May 2006 8 (1V) and (V) are those presented in the schene bel ow. According

to a first Prgarablony)oute cRoSepeualtledaneiale fUHEHE Kalloy. 1N whi ch

X and Rl are as defined above and and R' each represent, 5

i ndependent |y of one ametBering telaChidldey lpriigituticn Aol e wth a
het er oaryl hydrazine in a polar solvent in the presence of acid at the

‘reflex tenpeeaingblnd Bf gederalio fokinaila AT MS! dn Gfhigenel alnd @make (111)
in. which X, R, Het and R' are as defi ned above. 10 This ester is

converted toakhdedindd abovegcaadak’f andulrr (dactbyepasetaran Wi th an am ne of
general formula HNR2R3, in which R2 and R3 are as defined above, for
exanpl e i B t hedppesdectlyf of bnieakbkpithlenni @ WT.8€s) kY Vegioup, sbsvent such
as 15 toluene, or else by saponification of the ester of
~ treated with a heterocarylhydrazine in a polar solvent
in the presence of acid at the reflux temperature, in
order to obﬁain an ester of general formula (III) in.
which X, R, Het’énduR" are as defined above.
i~ - . Thié ester is converted'to the amide of
ééneral formula (I)_by'reaction with an amine of
génera; formula HNRQRa, in which R; and R; are as defined
- above, fd: example in the presence of a
‘ triélkylaiuminium derivaﬁive in a solvent such as
157 tolﬁene, or else by saponification of the ester of’
general formula (III) to the acid, using, for example,
,.lithium'hydroxide in a mixture of methanol, water and
‘an ethereal solvent, and then by coupling the acid
_obtained,_accdrdiné-to methods known td a person
20 skiiled in the art,‘ﬁithsan amine of general formula
HNR;R; as defined above.
According to a second preparation route, a
diester of general formula (II) is treated with
“hydrazine by héating‘in a solvent, such as acetic acid
25 or toluene, in the presence of acid, in order to obtain

an ester of genmeral formula (IV) in which X, R; and R

are as defined above.



general formula (l111) to the acid, using, for exanple, [|ithium hydroxide
in a mxture of nethanol, water and an ethereal solvent, and then by
coupling the acid obtained, according to methods known to ao§ rson 20

skilled in the art, with an am ne of general formula HAR3
above. According to a second preparation route,

defi ned
a diester of general

formula (11) is treated with hydrazine By heating in a solvent, such as
acetic acid 25 or toluene, in the presence of acid, in order to obtain
ester of general formula (1V) in whicReXem@l and R' are as defined above.

-9 May 2006 NAR3 - OR This ester is converted to the am de of
formula (V), in which X, Rl, R2 andq

with an am ne of general for

above, for exanple in the pisé

a solvent such as toluene. FinaF

Sy

salt, resulting 9 My 2006~T0 in a conpowQd of general fornmula (1).

N-het eroaryl ation r ?Fon can al so be OR"
_ X | '
X L y L ey W

10

N oo

. This esterlisuconverted to the amide of
general formula (V), in which X, R;, R; and R; are as
defined above, by reaction with an amine of Qeneral
formula HNR;R3, in which R; and R; are as defined above,
for example in the presence of a trialkylaluminium
derivative in a solvent such as toluene.

Finally, an Nhhéteroarylation is carried out
by a coupling reaction in the presence of a heteroaryl
halide or else of a heteroarylboronic acid derivative

and of a metal salt, such as a copper salt, resulting

gener al
ke as 5 defined above, by reaction
R3, in ich R2 and R3 are as defined
gepof Ga trial kylal um nium derivative in

apods: het eroarylation is carried out
by a coupling reaction in the pres&nce‘of a heteroaryl halide or else of a
-het eroaryl boroni c acid derivattve and\quj netal salt, such as a copper

Thi s



carried out on the conpound of general fornmula (1V) to result in the ester
of general formula (I11). This 5 ester is finally converted to the am de of

general formula (1) by reaction with an am ne of generﬁl %2@gﬂla HNR2R3,
inwhich R2 and R3 are as defined above, for exanple i May; re of
solvents, such as, in particular, dichloronethane and nmethanol. 10 The

am des of general fornulae (V) and (1) 31dan al so be obtai ned by
saponification of the esters of respective general formulae (1V) and (I11)

to the aC|dslnagdcg%53Q5@ (o %I ahg%d@H&¥é() ined with an amine of

general fornula HNR2 ove, according 15 to net hods known to
a person skilled in thepagt N-hB&ee:%r 'aq::]f%ﬁt%éjé‘éﬂi’&{'é’&? £ 19 2

het er oaromati ¢ group are comrerci al |y~ avai |l e or can be prepared by

net hods anal egetsetioolftose KM@M&dmﬁduwa dﬂt HE {diTe b, 1996,
26, 3543 and Li 20 et al., J.. Chem , 95, 38, 4570). The conpounds of

gener al fornnéauat)1homhewhSQQrXobeeﬂE&amutdﬁﬁmnaaemixkﬁlwﬁibabove and
for which Het represents a heteroaromatic group of 1-oxidopyridinyl type
can be prBpaestiebyisxifdanildy, cdhverited ao aGHeliznide agbrdeserrdl as hydr ogen
peroxi de, of the equivalent derivative for which Het represents a

het er oar omat Eergudap (& byrréanﬁhohym&thThe:Gnmmmnnuﬁ;gﬁnqyaﬂeral formul a

(1) for 9 Nh¥ 2006 11
ormula HNR;R;, in which R; and R: are as defined above,

" for example in a mixture of solvents, such as, in
partlcular, dlchloromethane and methanol.
10 The amides of general formulae (V) and (I}
Can'also-be'obtained by.saponification of the esters of
. respective general formulae (IV) and (III) to the acids
'7 and by theh coupling'the acids obtained with an amine
of generél formula‘HNRﬁh, as defined above, according
15 to_methods'known to a person skilled in the art.
The boronié acid derivatives carrying a
heterdaromatic-group_are-commercially available or can
‘bg prepared by methpds'analogous to those known in the
. 1ite;atﬁre,(Syntn.'chmun., 1996, 26, 3543 and Li
20 et al., J. Med. Chem., 1995, 38, 4570).

The compounds of general formula (I) for
which X, Ri;, R; and R; are as defined above and for
which Het represents a hetercaromatic group of
l-oxidopyfidinyl type éan be prepared by oxidation,

25- using an oxidizing ageﬁt such as hydrogen peroxide, of
the equivalent derivative for which Het represents a
hetercaromatic group of pyridinyl type.

The compounds-of general formula (I) for




which X, RL, R2 and R3 are as defined above and for which Het represents a

‘heteroaromatic group of 2-halopyridinyl type can be prepared by

hal ogenati on, wusing a phosphorus trihalide, for exanple, of the 5
equi val ent derivative for which Het represents a het erbMa3R0$ ¢ group of
1- oxi dopyri di nyl type. The conpounds of general formula (I) for which X
Rl, R2 and R3 are as defined above and fldr which Het represents a

het eroaromati c group of 10 2-al koxypyridi nyl type can be prepared by
substitutionyhidly Xpars, of, arPd;Ulrel keXiadeinkel s®¥a@laea FHoxt he

equi val ent derivative for which Het represents a heteroaromatic group of
2- hal opyri diwlylch ypet Feprpsepscahi hatetrohbematakt gtgugomgounds of 15
general formula (I1) is disclosed in the docunent. WD A-00/44751 in the
case where Xtbakopytddinglatepe cihi beppeppaaeidobyrbkledens tdrm,oyed
-anal.ogously when X is a fluorine atom Another subject-matter of the

invention' 2o9inelatelkosphohescompbahideof fgenexampiler, moifathle ) in which Rl

‘represents a hydrogen atomor, a (Cl-C4)alkyl group, R and R' each
represent? i¢f@iebenkRint | fevivehdvenbohewhichSHet( €epeesgnitgl agr oup, 9 May
2006 12 of use as synthetic internmediates in the preparation of the
conpounds of 1Yfetedal O he| areup. of l-oxidopyridinyl type.

; The compounds of general formula (I) for
which X, Ri, R; and R; are as defined above and for
which Het represénts a heterocaromatic group of

10 2—alkoxypyridinyl'type can be prepared by substitution,
by meéns of a sodium a1koxide, for example, of the
equivalent derivative for which Het represents a
hetercaromatic grﬁup of 2-halopyridinyl type.

. - :The'préparatibh of the starting compounds of

- 15 general_formuia fII)‘is disclosed in the document
WO-A-00/44751 in_the_Case where X is a chlorine atom.

',This preparation method is employed analogously when X
is é fluorine atom.'» | |
7  :7Another sﬁbjeé;—matter cf the invention
20 relétes to tﬁé ébmpoun&s of general formula (II)

OR"
(in
\ o]
COOR'
|
'R,
"in which
R; represents a hydrogen atom or a (Ci-Cslalkyl group,

R’ and R” each represent, independently of one another,

25 a (C1-C4)alkyl group,



Anot her subject-matter of the invention relates to the conpounds of
general formula (I11) in which X represents a hydrogen or hal ogen atom R1
represents a hydrogen atomor a (Cl-C4)al kyl group, Fb% rep% nts a

het er oaronatic group of pyridinyl, 10 quinolinyl, isoquPAdfY @ﬁ’e

pyri mdinyl, pyrazinyl or pyridazinyl type, it being possible for the

het eroaronmatic group to carry one or norks hal ogen atons and/or one or nore
(Cl-C4)al kyl or (Cl1-C4)al koxy groups, R represents a (Cl-C4)al kyl group,
15 of use as oFyRiRetdL dyHtaldBd alrfSinbdif X epar Bhé Ofr&bard ok aspounds
of . general:formula.(l). Another subject-matter of the invention relates
to the conpouwhes coimm@eiRiAlofl fedra 1 1A grmed'a 20ry n which X represents a
hydrogen or hal ogen atom 9 May 2006 13 Rl represents a hydrogen atom or a
(C1-C4)al ky group, R'aeplesenidiedtChd)at kyf ghieumveattise as synthetic
intermediates in the preparation of the conpounds of general forrmula (I).
Anot her subj eeflaisst a0 dfhe hemporeris aof geieatal formhba cORPbunds of

general formula (V) PIRA

1))

in which
X represents a hydrogeﬁ or halogen atom,
R1 represents a hydrogen atom or a (C;-Cy)alkyl group,
Het represents a hetercaromatic group of pyridinyl,
10 quinolinyl, isoquinolinyl, pyrimidinyl, pyrazinyl or
| pyridazinylrtype;'it-being possible for the
hetercaromatic group'te carry one or more halogen atoms
"and/or one or more (C;-Cilalkyl or (C;-Cs)alkoxy groups,
R" represents a (C:;-Cy)alkyl group,
15 of use ae synthetic-iﬁtermediates in the preparation of
the compounds of_generel:formula,(lf.
Another subject-matter of the invention

relates to the compounds of general formula (IV)

ORI'
0
=N
\.
« A Ny (V)
Y

20 in which

X represents a hydrogen or halogen atom,



i n which X represents a hydrogen or hal ogen atom 10 Rl represents a
hydrogen atomor a (Cl-C4)al kyl group, R2 and R3 each represent,

i ndependent|ly of one another, a hydrogen atomor a (Cl-CA)ﬁIE%I group or
el-se R2 and R3 form w th the nitrogen atom which carrieMay a
pyrrolidinyl, piperidinyl, norpholinyl or 15 4-al kyl pi perazi nyl group, of
use as synthetic internediates in the pra&paration of the conpounds of
general formula (l1). Qher conpounds are novel and of use as synthetic

i ntermedi at ek,i Rebhe ar,agy 0..conmpgun 0 neral fornul a
(1). They are the co§§§§%d$ oé gé%%?gpﬁ¥g%ﬁ% de @ﬁr?§’8i59?|9f0580ve in

whi ch R no | Amyafegreiyeagants (- Kk oup but a hydrogen atom The
exanpl es whi ch foFfow iIIustrg?é@%%g&%§%hékfgg6 14 preparation of sone
conpounds of dihaisensenisyeithdiie BhESBREE] a fes" PRNALYSES A0, 08,! Bgand NWR
spectra . confirmthe structures of the conpounds obtai eﬁ. Exanple 1 ‘
(Conpound’ No.the) compokindsr @i derdetdl EsFht4- pxp; 3- (pyridin-2-yl)-

3, 5-di hydr o- 4H pyri dazi no[ 4, 5-b] i ndol e-1 -carboxam de [|.I. Potassium

2- (4-f1 uor®- 2- ni t r opheAyiothermetutoiee t-amd bosy | ¢ hend| sheent ion

relates to the compounds of general formula (V)

o MR,
| =N W
X N Ny
' _
R, ©

in whichl
X represénts a hydrogen or halogen atom,
101 Ry represeﬁ;sra hydrogen atom or a (C;-C¢)alkyl group,
-Rz aﬁde3 each‘rgpreseﬁt,'iﬁdependently of one another,
a hydroggn'atomfor a (C14C4)alkyl gfoup or else R; and Rs
form, with the‘nitrpgen atom which carries them, a
pyrrolidinyl, piperidihyl]‘morpholinyl or
.15 4-alkylpiperazinyl group{
~of use as synthetic intermediates in the préparation of
the compounds of general formula (I).
Other compounds are novel and of use as
synthetic intermediates in the preparation of the
_20 compounds of general formula (I). They are the
'compounds of general‘fofmulae'(III) and (IV) above in
which R” no longer represents a (C;-Cs)alkyl group‘but a
hydrogen atom.

The examples which follow illustrate the



47 g (0.419 nol) of potassiumt-butoxide are 10 introduced into 900 m of
tetrahydrofuran. The reaction nediumis cooled to approximately -5C and 90
m of nethanol are added. 61.2 g (0.419 nol) of ethyl ﬁ@laiébéare
subsequently introduced. A solution of 54 g (0.348 rml? i
4-fluoro-2-nitrotoluene in 100 m of 15 tetrahydrofuran is then added
dropwi se at low tenperature. Stirring il maintained for 12 h at anbient
tenperature. The solution is filtered. The solid obtained is washed with

di ethyl et hepraparditioh WIeomd edugRAMNIL S tthe Zhvidhgieh. arper pl e sol id
formed of potassium 25

2- (4-f | uor o- 2len=nhapile milcrocknaizesy Gardbahs cifhanol MR specibd ai ned,

conprising from10 to 20% of potassi um

2- (4-f | uor o- Zomiftimop héey [Strircstiresy odr drey |eirmnoidd eobtdied Met hyl

6-fl uoro-I Hindol e-2-carboxyl ate A m xture of 35 g of potassium salt
obt ai ned i nExiaagd e1 11. (Compe@dmdiNcof 19t hanol is cooled to approximately
0C. 80 m of concentrated hydrochlorlc acid are added in small portions.
35 g (627 5md-Flepre -Ma 2006 irethydr ﬁnﬂﬁﬁn 2ty B S adde) por ti onwi se.
The m xture i_,s_ heated at ref l.ux for 5 h and then cooled and filtered.
The solid obBaprngdhyero- ﬁé@@MMHﬁ?%ﬁﬂﬂﬂ%ﬂ&ﬁﬁ&#ﬂﬁﬂﬂeﬂi@Fa¥b?¥?%}@e|s
concentrat ed uqeer reduceduggessure The 5 remdueh furifle
chronatograpﬂy on a 2-(4-fluoro-2-nitrophenyl)-1l-metho

carbonylethenolate
47 g (0.419'mol)7 of potassium t-butoxide are
10 introduced into 800 ﬁl of tetrahydrofuran. The reaction
medium is cooled to epproximately -5°C and 90 ml of
methanol are added. 61.2 g (0.419 mol) of ethyl oxalate
are subsequently 1ntroduced A solution of 54 g
- (0. 348 mol) of 4- fluoro 2-nitrotoluene in 100 ml of
" 15 tetrahydrofuran is then added dropwise at low
temperature Stlrrlng is malntalned for 12 h at amblent
temperature. Theiselution is filtered. The solid
"obtainedvis washed with'diethyl ether and dried under
: :educed‘pressure.r o
20 ‘ ,»,'78 g'of a purple solid formed of potassiﬁm
2~ (4-fluoro-2-nitrophenyl)-1l-methoxycarbonylethenolate
are obtained, comprising from 10 to 20% of potassium
2-(4-fluoro-2-nitrophenyl)-l-ethoxycarbonylethenolate.
1.2. . Methyl 6-fluoro—lﬂkindole—2—carboxylate
25 A mixture of 35 g of potassium salt obtained
in stage 1.1. in 500 ml of ethanol is cooled to
approximately 0°C. 80 ml of concentrated hydrochloric

acid are added in small portions. 35 g (627 mmol) of




silica gel wwth a m xture of solvents (dichloronethane/ ethyl acetate:
100/0 to 70/ 30). The chromatography fractions are partially. concentrated.
The solid which precipitates is collected by fiItratigﬁmﬁmﬁéggd with 10
cycl ohexane and dried under reduced pressure. 18 g of solid formed
of methyl 6-fluoro-1Hindol e-2-carboxyl ate are obtained, conprising 10 to
20% of ethyl 6-fluoro-lHindole- 2-carbdRylate. 15 1.3. Methyl

6-fl uoro-I|-nmet hyl - 1Hi ndol e- 2- car boxyl ate A suspension of 7.9 g(197 nmmol)

of 60% sodi UiohYsbvdler adkk i1 26 - da8ed 16t 6BNLsef TRE hyilxButbubso-
1H i ndol e- 2- car boxyl ate (obtained in stage 1.2.) in 250 m of

NN- di met hy| fipsamped dex | SeS1hk I 86l f ®rh2ahdatherOcanbé@nand efipetatede. 12-ni
(193 nmol ) of iodonethane in 50 m of NN-dinmethylfornman de are

subsequent | yrizsldesll i @ Tdiet aixédir £s | sissédreiitht daoblenvmeehpeeat The for 12
h. The above reaction nediumis poured into a mxture of water and ice.

Di chl or onet hfinkt st @dide camcent2bat 8@ agdevuseghasd presmsureal Thed with
hydrochloric acid (1M. The organic phase is separated by settling, washed
Wwth watef, tesiduevis pod fiedubphahzomatogeaplly endecentemtr &@fed under

- reduced pressure. The residue is 9 May 2006_16 purified by chromatography
“on a col urm B¥li¢a gl gelth @ tistwret of eselveBFseffizchloromethane/

(cycl ohexane/ di chl or net hane; 50/ 50; _then dichloronethane/etﬁxl acet at e:
100/0 to ethyl acetate: 100/0 to 70/30). The chromatograp

fractions are partially concentrated. The solid which
precipitates is_colleétéd by filtration, washed with
10 cyclohexane and.dried under redu¢ed pressure.
| 18 g-qf a white solid formed of methyl
. 6-fluoro-lH-indole-2-carboxylate are obtained,
, comprising_io to 20% of ethyl 6-fluoro-iH-indole-
3‘2-éarboxylatef ._- e
‘-15 1.3. ' Methylr6—fiuor6—1—methy1—1H>indole—2—carboxylate
,_A~suspension'of-7.9 g(197 mmol) of 60% sodium
hydride and of 36.1 g (176 mmol) of methyl 6-fluoro-
1H-indole-2-carboxylate (obtained in stage 1.2.) in
250 ml. of N,N-dimethylformamide is stirred for 2 h at
‘207 ambiént temperature. 12.ml (193 mmol) of iodomethane in
50 ml of ALKFdimethylférmamide are subsequently added.
The mixture is stirred at ambient temperature for 12 h.
The above reaction medium is poured into a
mixture of water and ice. Dichloromethane is added and
25 the aqueous phaSe is neutralized with hydrochloric acid
(1M) . The organic phase is separated by settling,
washed with water, dried over sodium sulphate, filtered

and concentrated under reduced pressure. The residue is




70/30). 5 37.2 g (170 mmol ) of a white conpound forned of nethyl
6-fluoro-I-nethyl-IHindol e-2-carboxylate are isolated, conprising 10 to
20% of ethyl 6-fluoro 1-methyl-1Hindol e-2-carboxylate. _1.4.. Ethyl

6-f 1 uor o- 2- (met hoxycar bonyl ) - 1- met hyl -a- 10 oxo- 1H i ndo? My 2008t ate A
solution of 6.7 mM (60 nmmol) of ethyl chlorooxoacetate in 220 m of
1,2-dichloroethane is cooled to OC. 6.@6nm (60 mmol) of titanium
tetrachl oride are added in snmall portions. The reaction 15 nediumis

stirred for ﬁgkf@fe&tbgchhégmgt&éﬁa lbnog(ggﬁgﬁﬁggf_silica gel

6-fl uoro-I|-methyl -1 H1ndol e-2-carbokxyT ate in stage™1.3.) are

added. SUirrgiighi s m{RtdE8! 880sb00enesh (8)c28RERBhYBARBN B HER hatlRe M Xt ure
is poured into a mxture of water and ice and extracted 20 with

di chl or onet feEmes 0 Thehef gabé Bl Phanethans pRAhF edcBYatest thiong, twashed with
wat er, dried over sodium sul phate, filtered and concentrated under reduced

pressure. TheD#33) due is purified by chromatography on a colum of silica
gel with a mxture of solvents 25 (cycl ohexane/ di chl or net hane: 50/50; then

di chl or on®et hane/ et hyl teR age(1100nmbolp 96/ 40¥hitke compbutdi £ormed
recrystallized froma m xture of dichloronethane and ethyl acetate. 9 My
- 2006 17 12. &y metlyel | owf bhosot 1 eméthypikdl Fisdhyk-2-carboxylate are
isolated, comprising 10 to 20% of ethyl 6-fluoro-
l-methyl-1H-indole-2-carboxylate.
1.4. . Ethyl 6-fluoro-2-(methoxycarbonyl)-l-methyl-a-
10 oxo-1H-indole-3-acetate | |
A solution of 6.7 ml (60 mmol) of ethyl
chlorooxocacetate in 220 ml of 1,2-dichloroethane is
cooled to 0°C. 6.6 ml (60 mmol) of titanium
tetrachloride are'adaed in small‘portions. The reaction
‘1'5 medium is stirred for 30 min at 0°C. 10 g (47 mmol) of
: méthyl'6—fluoro-l-methyl—lHLindole—2—carboxylate
(obtained in stage 1.3.) are added. Stirring is
maintained for 12 h at ambient temperature. The mixture
is‘poured‘intp'é mixtﬁre pf water and ice and extracted
.20‘ with dichlérbmethane. The organic phase is separated by
settling, washed ﬁith water, dried over sodium
"sulphate, filtered and concentrated under reduced
pressure. The residue is purified by chromatography on
- a columnlof'silica gel with a mixture of solvents
25 (cyclohexane/diéhlormethahe: 50/50; then
dichloromethane/ethyl acetate: 100/0 to 90/10). The

solid is recrystallized from a mixture of

dichloromethane and ethyl acetate.



6-f | uor o- 2- (et hoxycar bonyl ) -1 - met hyl - a- oxo-| H-i ndol e- 3-acetate are

I sol ated, conprising 10 to 20% of et hyl

6-fl uor o- 2- (et hoxycar bonyl ) - 1- et hyl - a- oxo-1 H i ndol e- 5 3- ac&%) Mel ti ng

point: 88-91C. 1.5. Ethyl 7-fluoro-5-methyl - 4- oxo- 3- (pyPiGf %&|)

3, 5-di hydr o- 4H pyri dazi no[ 4, 5- b] i ndol e- 1- car boxyl ate A solution of 0.40 g
(1.36 mol) of ethyl 10 17

6-'fl uor o- 2- (et hoxycar bonyl ) - 1- net hyl - a- oxo- | Hi ndol e- 3-acetate (obtained

in stage 1.4.), of 30 nizpj ag o} nQl.s : Qf o] gl aci a
acetic acid and of 0.60 g ( ! &QF§O$§E§ §§%l§'fgfﬁ8§}§§.%§h'é br ought
to reflux foré6dfihord52Ihe ﬂg ant8 eql. ngo matarial_ is
collected by filtration, mgsh wnthoﬁ?gkhslmgeﬁyi fad ng FUEE% 1%

chronatography-@meaamalmm@ DéoTaté€n cOBbrivih @D”Eétéb% 8k aeh qnts
(di chl oronet hane/ et hyl acetate: 100/0 ?@bOIIOOB t hen et hyl v

acetate/nethémﬁluormyzuxﬁfh¢xyé&&3£ay1P»xomaeupm £00%6-9H-9nas1@mol ) is
isolated-in the formof a.yellow solid. 1.

7- Fl uor o- N N, 35-a9etattew| - 4- oxo- 3- (pyri di n- 2- yI)

3, 5-di hydr o- 4H pyri dazi no[ 4, 5- b] i ndol e-| - car boxam de 25 A sol ution of
d|nethylamINMQﬁRﬂﬂﬁﬂﬂQﬂnﬁkaQ&r&ifgﬁ 6 mol) in 50 ml of toluene under
argon is coqled to OC and then 4 m (8 mml) of a trinethyl- alum nium
sol ution (2M4P -t ol dete)l afref latreat 5 rmethyl -9~ 0By-2008yridin-2-y1) ~

3,5—dihydro—4H%pyr1dazino[4,5—b]indole-l—carboxylate
- A sclution of‘0.40 g (1.36 mmol) of ethyl
10 G—fluéro—z-(methoxycarbonyl)-1—methyl—a—oxo—lHLindole—
3-acetate (obtained in stage 1.4.), of 30 ml of
absolute ethanol, of a‘few drops of glacial acetic acid
*. and of O.GOng{S.S'mmol) of 2-pyridinylhydrazine is
broﬁght to fefluﬁ for 17 h.

5 ~ The medium is cooled. The insoluble material

is collected by filtration, washed with diethyl ether
and purified by‘chrdmatography on a column of silica
gel.with a mixture of soi&ents (dichloromethane/eth}l
o acetate: 100/0 to 0/100 then ethyl acetate/methanol:
20 100/0 to 90/10).
A compound (0.20 g; 0.55 mmol) is iscolated in
the form of a yellow solid.

1.6. 7-Fluoro-N,N, 5-trimethyl-4-oxo-3- (pyridin-2-yl) -
| 3,5-dihydro-4H-pyridazino[4,5-b]indole~1-carboxamide |
25 - A solution of dimethylamine hydrochloride

(0.5C g; 6 mmol) in 50 ml of toluene under argon is

cooled to 0°C and then 4 ml (8 mmol) of a trimethyl-

aluminium solution (2M in toluene) are added in small




18 portions. Stirring is maintained for 2 h at anbient. tenperature. Ethyl
7-fluoro-5-net hyl - 4-oxo-3- (pyridin-
2-yl)-3,5-di hydro-4H pyri dazi no[ 4, 5-b] i ndol e- 1-carboxylate in the solid
form(0.38 g; 1.0 nmol), 5 obtained in stage 1.5., is sUPsARAt 1y added
and the reaction nediumis heated at 110C for 5 h. The solution is cool ed
to approxi mately 0C and water is added 3 opwi se. Dichl oronethane and then
30% sodi um hydr oxi de are subsequently added until the 10 al um ni um

derivatives Baveiengsolo¢aeritie i¥ galn¢aphase fdxs Separntadivntset t1ing,
washed with water, dried over sodi'umsulphate, filtered and concentrated

under reducedeppegattfiee . T HyAS 7T uos opG-nfd i, Iyt ~ coto-Aratmoriafiins- on a
colum of silica gel with a m xture 15 of solvents (dichl oronethane/ et hyl

acet ate: 90/ 20ylL¢ -3051aA hytdren 4ai-pyir igaet atod/anvet-Hanialdo 10/ 0 t o 90/ 10).
The solid obtained is recrystallized froma m xture of dichl oronethane and
et hyl acet at @-c@rbd&ydate Smrle soflicofsomnd (.38 aof at < mPl)20 the form
of a white solid. Melting point: 199-200C.  Exanple 2<£§§g233?qj%5' 12)
7- Chl or o- B, Nobtadpest iyl sta@eo-13--pyriisdisysequently a
3, 5-di hydr o- 4H- pyri dazi no[ 4, 5- b] i ndol e-1 - carboxam de. 25 hydrochl ori de
(1:1) 2.1. EFRRFTioBhmecdim de mpateded- 3156 HRE o 44
pyridaZin0[4’5_b]ind0|%ﬁ&;%3ﬁ2&§gﬁ?&% cooled to approximately 0°C

and water is added diopwise. Dichloromethane and then

30% sodium hydroxide a:ersubsequently added until the -

10 aluminium derivati#es,have dissolved. The organic phase
is separated by settling, washed with water, dried over
sodium sulphate, filtered and concentrated under
reduced pressuré. The residue is purified by

‘-chromatography on;é'column of silica gel with a mixture

15 of soivents‘(dichldromeﬁhahe/ethyl acetate: 90/10 to

© 07100, then ethyl acetate/methanol: 100/0 to 90/10).
The solid obtained‘i$ récrystallized from a mixture of
r('dichloromethane énd ethyl acetate.
. .0.070 g (6.5 mmol) of compound is isolated in
20 the féfﬁ of & white solid. |
| Melting point: 199-200°C.
Example 2 (Compound No. 12)
7-Chloro-N, N, 5-trimethyl-4-oxo-3- (pyridin-3-yl)-
3,5-dihydro-4H-pyridazino[4,5-b]l indole-1l-carboxamide

25  Thydrochloride (1:1)

2.1. Ethyl 7-chloro-5-methyl-4-oxo-3,5-dihydro-4H-
pyridazino{4,5-b]indole-l-carboxylate

A solution of 4.38 g (13.5 mmol) of ethyl



A solution o
6- chl or o- 2- (

in WO A-00/ 4
mvl ) of hydrazi ne nonohydrate is brought to refl ux f oP May 2086 The nedi um

I's cooled. An insoluble material is collected by filtration, washed with

wat er and dr
isolated in
7- Chl or o- N,
pyri dazi nol[ 4,
hydr ochl ori d
solution is

f 4.38 g (13.5 mmol) of ethyl 9 May 2006 19

et hoxycar bonyl ) - 1- net hyl - a- oxo- 1H i ndol e- 3-acetate (disclosed

4751), of 65 m of glacial acetic acid and of 2.7 nl (55.

7

i ed wunder reduced pressure.13.58 g (11.7 nmol) of conpound are

the formof a mhite solid. 10 Melting point: 302-303C 2.

2.

'g:'v H'|Olr"r'(rﬂr’lé'ltzg tj’aFTO’B’ 5 le’Z{W@Y%’O“g%?jl%ﬂﬂﬁi%?ﬁylham ne
?oacee}%t@ JRigsasmn 45 - @‘%ﬁgﬁpbf 5, 8310851 ol tr i um

o stirred f ol ?b.erﬁc%’;dﬁ%%’#aure Pl B dlh SEGr the

solution pre
ethyl 7-chlo

et BN dibgreriens i 5.5 o

nmedi um

1) of

pyridazing{ 4, 5-b]i ndol hks GRIPQNY | Al ec&cms&' gl iﬂsoﬁhay@ wateridd 60 m of

t ol uene. . The

reaction nediumis heated at 100C for h. 25 The sol ut

cool ed to appEO¥dmBleRited®y filtration, washed with water and dried

10

under reduced pressure.

3.58 g (11.7 mmol) of compound are isolated
in the form of a white solid.
Melting point? 302-303°C.
2.2. 7—Chloro—nLAﬂS—trimethyi—4-oxo-3,5-dihydro—4H—
pyridazino[4,5—b]indole-l—carboxamide '

2.45 g (30 mmol) of dimethylamine

'-hYdroéhlorideiiﬁ‘3b mlpbf toluene are introduced under

15

argon. The solution is cooled to 0°C and then 15 ml

(30 mmol) of a trimethylaluminium solution (2M in

~ toluene) are added in small portions. The reaction

-medium is stirred for 2'h at ambient temperature.

20

30 ml (20.1 mmol) of the solution prepared

above are added to a suspension of 2 g (6.5 mmol) of

ethyl 7—chloro-S—methyl—4—oxo—3,5~dihydro—4H?

pyridazine[4,5-b]lindole-1-carboxylate (obtained in

stage 2.1.) in 60 ml of toluene. The reaction medium is

 heated at 100°C for 3 h.

25

The solution is cooled to approximately 0°C

and poured into a mixture of an aqueous hydrochloric

 acid solution (1M) and ice. The reaction medium is

subsequently basified with an aqueous sodium hydroxide

ion is



and poured i
and ice. The
sodi um hydroxi de 9 May 2006 20 solution (1M. The preC|§|tatZ‘gﬂtalned S
filtered off, washed with water and dried under reduce A

compound (1.
solid. Melti

nto a m xture of an aqueous hydrochloric acid solution (

1M

reaction nediumis subsequently basified with an aqueous

99 g; 6.5 mmol) is isolated in 5 the formof a |light bei
ng poi nt: > 300C. 2. 3. 20

7-Chl oro-N, N, 5-trinet hyl - 4- oxo- 3- (pyridin-3-yl)-

3, 5- di hydr o- 4gapxaicsaziIgl.4 mhrebldReGIE dateardbedriae iyl nodted i de 10 0. 4

g of 7-chlor
3, 5-di hydro-

in stage 2.2.,

mmol ) of py
nol ecul ar: s

0-N, N, 5-tri net hyl - 4- oxo-

4Dy Wagheldn eli4 b weltatd Giret Idrdardb axatexeredulke&3 nmol ), obt
is dissolved in 35 m of N-nethylpyrrolidone. 0.21 ni
piréisgered. 36 M (2.6 nml ) of triethylam ne, 340 ng 15 of
ieve, 0.47 g (2.6 mmol) of cupric acetate and 0.42 g (2.

ge

ai ned
(2.6

6

mml ) of 2-(pyridin-3- ¢ ronboly@ dilodbar; rfarfe ramal § nts oberkated Hibi ent

t enperat ure

and under an argon atnosphere. After reacting for 24 h,

t he.

i nsol ubl e Smatbei dlogsmacd 20 lagpdr &teddepysdlidd.ration and 0.21 nml (2.6 mol)

of pyridine,
sieve, 0.47
2- (pyri di n- 3-

10

0.36 M (2.6 mmol) of triethylamne, 340 ng of nolecu
YelziBonPeiptsf >c “€-acetate and 0.42 g (2.6 mmol) of

yI) 7-Chloro-N,N,5-trimethyl-4-oxo-3- (pyridin-3-yl)-
3, 5-dihydro-4H-pyridazino[4, 5-b] indole-1-carboxamide
hydrochlorlde

0.4 g of 7-chloro-N,N,5~trimethyl-4-oxo-
3,5-dihydro-4H-pyridazino[4,5-blindole-1-carboxamide

(1.3 mmol), obtained in stage 2.2., is dissolved in

35 ml of NLmethyipyrroiidone. 0.21 ml (2.6 mmol) of

pyridine, 0.36 ml (2.6 mmol) of triethylamine, 340 mg

15

of molécularfsieve, 0.47 g (2.6 mmol) of cupric acetate

and 0.42 g (2.6 mmol) of 2-(pyridin-3-yl)-

- 1,3,2-dioxaborinane are introduced at ambient

20

temperaturé and under an-argon atmosphere. After
reacting for 24 h, the 1nsolub1e materials are
separated by flltratlon and 0. 21 ml (2.6 mmol) of

pyridine, 0.36 ml (2.6 mmol) of triethylamine, 340 mg

" of molecular sieve, 0.47 g (2.6 mmol) of cupric acetate

25

and 0.42 g (2.6 mmol) of 2~ (pyridin-3-yl)-
1,3,2-dioxaborinane are added to the solution. Stirring
is maintained for 24 h. The insoluble materials are
separated by filtration. The solvent is removed under
reduced pressﬁre. Dichloromethane and water are added

to the evaporation residue. The aqueous phase is

ar



1, 3, 2-di oxabori nane are added to the solution.

Stirring 25 is naintained

for 24 h. The insoluble materials are separated by filtration. The sol vent

i.s renoved under
t he evaporation residue.

di chl oronet hane. The organi ¢ phases are conbi ned, washed with water,
over sodium sulphate, filtered and concentrated under reduced pressure.

The residue is purified by chromatography on 5 a col um.

heptane/ethylefgfgégéa

di et hyl

addi ti on of

reduced pressure. Dichloronethane and water are added to
The aqueous phase is 9 May 2008 My &%racted with

dried

of silica (eluent:
'ﬁgngo * obtained is triturated in

10/ 9
et her. 400 #géﬁvé??hibg mgtare i SO t%ﬁgaqﬁ% RYar5enfoFi de is
formed by di Seoisibian Glashdf $oLAG, QPO BEL AR el NsBRIGRO0] and BV

10 a sol ution of hydr o orlc acl I n propan-2-ol .

recrystal | i zahilghddedm MraRarfed - &ﬁd ﬁE@ﬁ%&ﬁ%@d(Qnéérgreguéégnnnl)'
isolated in the formof a white solid. Melting point: 228

Exanpl e 3 ( ComemsuteNOo.THH residue is purified b chromatography on
7- Fl uoro-N, N, 5-tri net hyl - 4- oxo- 3- ( 2- net hoxypyri

5-yl) -3, 5-i Wd"ﬂ"ﬂﬂﬁMﬂlmzlldw[ﬁeﬁzéﬂﬁﬂdﬁéﬁcaﬂeﬁ@ﬂbpra%é’@até 1. Ethyl
7-fl uoro-5-net hyl - 4- oxo- 3, 5-di hydro-4H 20
pyrlda2|no[41®JEﬁ)nd§m@-Mhmnéxsqﬂfdebhkaxﬂediiﬁlt&iﬁﬁﬁ@t@d(ﬂﬁ.G mrol ) of

et hyl

10

diethyl ether. 400 mg of a white solid are isolated.

- The hydrochloride is formed by dissolution of
the solid isolaﬁed above'in ethancl and by addition of
a solution of hydrochloric acid (5N) in propan-2-ol.
After recrystallization from propan-2-cl, a compound
(0.35 g;.0.84 mmolf is isolated in the form of a white

SOlld

R Meltlng p01nt. 228 230°C

15

20

25

Exam ample 3 (Compound No 4)
7-Fluoro—N;N,5—tr1methy1-4—oxo-3-(Z*methoxypyridin—

5-y1)-3,5-dihydro-4H-pyridazino[4, 5-b]lindole-

' l#carboxamide:

,3.1._ Ethyl 7-flucro- 5 methyl -4-ox0-3,5-dihydro-4H-
pyrlda21no[4 5- b]lndole 1- carboxylate

A solution of 7.80 g (26.6 nmol) of ethyl
6-fluoro-2- (methoxycarbonyl)-1-methyl-d-oxo-1H-indole-
3-acetate (obtained in stage 1.4. of Example 1), of
200 ml of glacial écetic acid and of 5 ml1 (103 mmol) of
hydrazine monohydrate is heated at 90°C for 20 h.

The medium is cooled. After addition of
water, an insoluble material is collected by filtration,

washed with water and dried under reduced pressure.

Af ter
S



6- fl uor o- 2- (et hoxycar bonyl ) - 1- net hyl - a- oxo- | Hi ndol e- 3-acetate (obtained
in stage 1.4. of Exanple 1), of 200 ml of glacial acetic acid and of 5 mi
(103 nmol ) of 25 hydrazine nonohydrate is heated at 90§ orm%% h. The
mediumis cooled. After addition of water, an insol ubl erial is
collected by filtration, washed wth water and dried under reduced :
pressure. 9 May 2006 22 5.60 g (19.3 mt9 of conpound are isolated in the
formof a white solid. Melting point: 314-315C. 3. 2. _

7-Fluoro-N, N, 5-tri net hgl, 64- gxq13,.3- eirftgr @A ldorpound are isolated

pyri dazi no[ 4, 5-b] i ndol e-| -car boxam de ‘A solution of 2.50 g (30.6 mml) of

di met hyl am nénhyHeodbbkor bdeai whi%@ moldfd.t ol uene, under argon, is cooled
to OC and then 18 m (36 mmol) of a trimethylal um niumsolution (2Min

t ol uene) areMaddedglPcintsmdllié~-Bansticans. Stirring is maintained for 2 h at
anbi ent tenperature. 2.6 g (9 mml) of ethyl 7-fluoro-

5- met hyl - 4- oRe23, 5- dirF}dowo4N. Pl Si-dadimedshy 15dojaxetd &-dihvddadfiate in the
solid form (obtained in stage 3.1.) are subsequently added. The reaction
medi um 18 i Bykédasdnal 41308l ivdole - -cprdboxsmitdeon is cooled to
approximately 0C. Water and then a 1M hydrochloric acid solution are
‘added dropwi se until.aRpFréRtperwedn 21 58h@ 2A30% 6 aBLIn&®E The precipitate

's. CO'leCtegiggtgghg&?égogydrochloride in 150 ml of toluene, under
argoﬁ, is cooled to 0°C and thén 18 ml (36 mmol) of a
trimethylaluminiﬁm'solution (2M in toluene) are added

10 in small portions. Stirring is maintained for 2 h at
ambient temperatufe. 2.6 Q (9 mmol) of ethyl 7-fluoro-
5-methy1-4-oxo—3,SFdihydro-4H%pyridazino[4,5—b]indoie-
l-carboxylate in the solid form (obtained in
stége 3;1.) are éﬁbsééﬁently added. The reaction medium

15 is heated at 110°C for lsih.

| a The sQ1ution is cooled to approximately 0°C.
Water and then a 1M hydrochloric acid solution are
added dropwise until‘alpH'of between 1 and 2 is

obtained. The precipitate is collected by filtration,

20. ﬁashed with watef and dfied under reduced pressure in
the presence of phosphorus pentoxide.

A compound (1.10 g; 3.8 mmol) is isolated in
the form of a white solid.
Melting point: > 300°C.

25 3.3. 7-Fluoro-N,N,5-trimethyl-4-oxo-3- (2-methoxy-
pyridin-5-y1)-3,5-dihydro-4H-pyridazino[4, 5-b]indole-
l-carboxamide

A solution of 0.3 g (1.04 mmol) of 7-fluoro-




20. washed with water and dried under reduced pressure in the presence of
phosphorus pentoxi de. A conmpound (1.10 g; 3.8 mml) is isolated in the
formof a white solid. Melting point: .> 300C. 25 3.3.

7-Fluoro-N, N, 5-tri net hyl - 4- oxo- 3- ( 2- net hoxy- 9 May 2006

pyri di n-5-yl)-3, 5-di hydro- 4H pyri dazi no[ 4, 5- b] i ndol e- 1-carboxam de A
solution of 0.3 g (1.04 mmol) of 7-fluord39 May 2006 23

N,'N, 5-t ri met hyl - 4- oxo- 3, 5-di hydr o- 4H pyri dazi no[ 4, 5- b] -

i ndol e- 1- car bp1ArB-e ihekyNarl dafo 53 408 Fhyido - B, 128 £ A9 B3 0BPL) of

cuprous iodide, of 0.20 g (1.45 mmol) of "potassi um carbonaté and of 0.60 g

5 (3.19 ol Yindlold~-earifmiimx yBtding ith dde 0f . 2.), of _
N, N-di met hyl formam de is heated at 150C for 20 h.” The reaction mxture is

cool ed and céndefX gat(@d é3ndero] )r edlicatbines sigdi.dd) i ay anetdpane, water and
a sodi um hydroxide solution (1M are added. The organic phase is 10

separ at ed by {de#] mrgl)wadh geb baigtshi umnterrbatrd tad amterof Mg sul phat e,
filtered and concentrated under reduced pressure. The residue is purified
by chromat odPapRy™iela ©b Fmbnoimcsif-imetiyetypatidinte in 50 ml of

di chl oronet hane/ et hyl acetate: 100/0 to 0/100; then 15 ethyl

acet at e/ met hiindrdiosthy 1 fopmaptides isolliahtst #mdd09G FaerdGtial |Thed. from a

dichloronethane/ethxl acetate mxture and washed with diethyl ether. A
white solid ¥eaction mixture is cooled and concentrated under

reduCed pressure. bichloromethane, water and a sodium
hydroxide solution (1M) are added. The organic phase is

10 separated by settling, washed with water, dried over
sodium sulphate, filtéred and concentrated under
reduced pressure. The residue is purified by
dhromatography,on a coluﬁn of silica gel (eluent:

| diéhlofométhéné/éthyi“écetate: 100/0 to 0/100; then

15 ethyl acetate/methanol: 95/5). The white solid obtained
is recrystallized_fromla dichloromethane/ethyl acetate
mixture and washed with diethyl ether. A white solid
(0.26 g; 0.66 mmol) is isolated.
Melting point:‘225-226°c.

20 Example 4 (Compouhd No. é)
7-Fluoro-N, 5-dimethyl-4-oxo-3- (pyridin-3-yl) -
3,5-dihydro-4H-pyridazino[4, 5-b]indole-1~-carboxamide
4.1. Ethyl 7-fluoro-5-methyl-4-oxo-3-(pyridin-3-yl)-
3,5—dihydro~4Hprridazino[4,5—b]indole-1-carboxy1ate

25 Ethyl 7-fluoro-5-methyl-4-oxo-3,5-dihydro~-4H-
pyridazino{4,5-blindole-l-carboxylate (0.9 g;

3.11 mmol), obtained in stage 3.1. of Example 3, is

dissolved in 60 ml of N-methylpyrrolidone. 0.50 mll




(0.26 g; 0.66'mmol) is isolated. Melting point: 225-226C. 20 Exanple 4
(Compound No. 9) 7-Fluoro-N, 5-di net hyl - 4- oxo-3-(pyridin-3-yl)-

3, 5-di hydr o- 4H pyri dazi no[ 4, 5- b] i ndol e-1 - car boxam de 4. 1. Et%@

7-f1 uor o- 5- net hyl - 4- oxo- 3- (pyri din-3-yl)- 9 May 20

3, 5-di hydr o- 4H- pyri dazi no[ 4, 5-b] i ndol e-| - carboxyl ate 25 Et hyl

7-fl uoro- 5- net hyl - 4- oxo- 3, 5-di hydr o-4H 24

- pytidazi no[ 4, 5-b] i ndol e- 1-carboxylate (0.9 g; 3.11 mol ), obtained in stage

3.1 of Exanpie Bmidl) Eesahuehid, 6 elnol (grekhy pyggol | done. 0.50 m 9
May 2006 24 (6.2 nnnlf of g%tidine, 0.8 ﬁ? (gg; nmo %fkéf triethylamne, 4

g of mol ecul arrisdtwElandide 9 4 B DM JecWlaf i dve ACEIRLE 55 0n@019 (5.5
mol ) of 2-(3-pyridinyl)-1,3,2-dioxaborinane are I ntroduced at 5 anbi ent

t enper at ur e arfd aupdedre atetrgen aidrEPEre. (5 X tRfoIeasting for 24 h, the
solvent is renoved under reduced pressure. D chloronethane, water and
" sodi um hydr @4 (Ge-pyiii)dianyd )add ] .2 -Bhisostatsmt irdiee nterimtsodieed saepar at ed by
filtration, the organic phase is separated 10 by settling and the aqueous
phase is ext Easticmtyitempeatiadhirer @met hanber Hre argami atndsslesrar e conbi ned,
washed wi th water, dried over sodiumsul phate, filtered and concentrated
under reducedffexs sgaetinge foasi2dud i chewdltant bis crermeedgua@ey on a

colum of silica gel 15 (eluent;'dichloronethane/ethyl acetate: 100/0 to
0/ 100: reduced pressure. Dichloromethane, water and sodium

hydroxide flM) are'added. The insoluble materials are
separated by filtration, the organic phase is separated
10 by settling and the agqueous phase is extracted with
dichloromethane. The organic phases are combined,
washed with water, dried over sodium sulphate, filtered
and cbncgntrated under reduced pressure. The residue is
o purified.by chrcmétogrépﬁy on a column of silica gel
15  (eluent: dichldromethane/ethyl acetate: 100/0 to 0/100;
ethyl'acetatefmethanol: 100/0 to 90/10).
A white solid,(O.S? g) is isolated.
Melting point: 214-215°C.
4.2. 77—Fluo;o-AL5~dimethyl-4-oxo—3-(ﬁyridin—3-yl)-
20 3,5-dihydrb—4Hprridaziﬁo[4,S-b]indole-l—carboxamide
A stream of gaseous methylamine is introduced
into a solution of 0.28 g (0.76 mmol) of ethyl
7-fluoro-5-methyl-4-oxo-3- (pyridin-3-y1)-3, 5-dihydro-
4H-pyridazino[4,5-b]indole-1-carboxylate (obtained in
25 stage 4.1.) iﬁ 30 ml of dichloromethane and 70 ml of
ﬁethanol. Stirring is maintained for 4 h. The reaction
medium is concentrated under reduced pressure. The

residue is purified by chromatography on a column of



- ethyl acetate/nethanol: 100/0 to 90/10). A white solid (0.57 g) is

I solated. Melting point: 214-215C 4. 2.

7- Fl uor o- N, 5- di net hyl - 4- oxo- 3- (pyridin-3-yl)- 20

3; 5-di hydr o- 4H pyri dazi no[ 4, 5- b) i ndol e-1| - car boxam de R Mgy 2888 of gaseous
met hylam ne is introduced into a solution of 0.28 g (0.76 mml) of ethyl
7-fl uoro-5-net hyl - 4- oxo- 3- (pyri di n- 3-yl 53, 5- di hydr o-

4H pyri dazi no[ 4, 5-b] i ndol e-| - carboxyl ate (obtained in 25 stage 4.1.) in 30

o1 il aonethager and el 6oL BARRbanERIOhS IYIGRET for 4

h. The reaction nediumis concent C ressur

residue is pooyived orechoom! esrta@mémsaf%et&gg%sgp%%)eﬁa¥ﬁ%99%] 25 silica

gel (eluent: dichloronethane/ nmethanol: 100 e solid obtained

i's recrystalhizedrérom aicHl¥kBhetRhndi sHkoLeABLhaRetaRd ethyl acetate. A
white solid (0.22 g) is isolated. 5 Melting point: 270-272C. Exanple 5

(Compound No. 6) 1-[[H-khieeosbingt hyl 23- Gpyrinidbnazenl.) - 4- 0xo-

3, 5-di hydr o- 4H pyri dazi no[ 4, 5-b) i ndol - 1-yl [ carbonyl ]- pyrrolidine 10 5. 1.
1-[[ 7- FI upr &l mitdnybe Uniox 02306202 hgdr 0- 4H-

pyridazi no[ 4, 5-b]indol -1-yl ] carbonyl ] pyrrolidine 12 m (24 mmol) of a
trimet hyl al (Brampbe sl (Romgpo¢2d Na.t6) uene) in 100 m of toluene, under

1-[[7-Fluoro-5-methyl-3- (pyrimidin-2-yl)-4-oxo-
3,5-dihydro-4H-pyridazino(4,5-blindol-1-yl]carbonyl]-
pyrrolidine
10 5.1. 1-[[7-Fluoro-5-methyl-d-oxo-3,5-dihydro-4H-
pyridazino([4,5-blindol-1-yl]lcarbonyl]lpyrrolidine
- 12 ml (24 mmol) of a trimethylaluminium
~ solution (2M‘in toluené) in 100 ml of toluene, under
rafgon,‘éré_COdled'to b°C‘and then 2 ml (24 mmol) of
15 pyrro;idine are added‘in‘small portions. Stirring is.
maintained for 2 h at ambient temperature. 2.0 g
(6.9 mmbl) ofHethyl 7-fluoro-5-methyl-4-oxo-
3,5-dihydro-4ﬂ;§yridazino[4,5—b]indole—1-carboxy1ate
'j(obtained in stage 3.1. of Example 3) in the solid form
20 are subsequeﬁtly added. The reaction medium is heated
at 110°C for 18 h.
The solution is cooled to approximately 0°C.
Water and then a solution of hydrochloric acid (1M) are
added dropwise until a pH of between 1 and 2 is
25 obtained. The precipitate obtained is filtered off,
washed with water and dried under reduced pressure in
the presence of phosphorus pentoxide.

A compound (1.50 g; 4.6 mmol) is isolated in



argon, are cooled to OC. and then 2 ml (24 mmol) of
added in small portions. Stirring is. maintained for 2 h at anbi ent

t enperature
3,5-di hydr o-

2.0 g (6.9 mol) of ethyl 7-fluoro-5-neth I-4-§ 0-
4H pyri dazi no[ 4, 5- b] i ndol e- | - car boxyl ate (&Y in stage

3.1. of Exanple 3) in the solid form 20 are subsequently added. The
reaction mediumis heated at 110C for 18sh. The solution is cooled to

appr oxi mat el
added dr opw
precipitate

reduced pres q res f phosphorus pentoxide. A conpound (1.50
AT Rl 5 S0

g; 4.6 mol)

y 0C. Water and then a solution of hydrochloric acid (1M are

' H of, between. ]l and 2 is 25 obtai ned. The
o) éla{ﬁ\%lh“?%@fﬁlvf%%%%l %?epl& washed with water and dried under

6 26 the. formof a white solid.

IS 1S In 9

Mel ting points 2> 300QC [ b7

3, 5-di hydr o-

4H—pyrida2|no[4J%E{ﬁ€$£ﬁﬁ§%€5%?gg%%%%@%?gﬂﬁﬁtg}?%ﬁi ?ﬁé)ké-oxo-

sol ution of @ 2A qi Uyl QY rMazilnd [4;%-b)indol-1-y1]carbonyl] -

| uor o- 5- et hyl - 4- oxo- 3, 5- di hydr o- 4H
pyridazi ngf 4 gyrdniding - yl ] carbonyl ] pyrrolidine

of 0.120 g (0.63 mml) of 10 cuprous iodide, of 0.15 g (1.09 mmol) of
potassi um carbonate amd slutidh £ 10 3% ngO(). P8 mmol) of

10

1-[[7-fluoro-5-methyl-4-oxo0-3,5-dihydro-4H-
pyridazino{4,5-b]indol-1-yl]lcarbonyllpyrrolidine
(obtained in stage 5.1.), of 0.120 g (0.63 mmol)} of
cuprous iodide, of 0.15 g (1.09 mmol) of potassium
carbonate and of 0.30 g (1.89 mmeol) of

2-bromopyrimidine in 40 ml of N,N-dimethylformamide is

_heated at 150°C for l6 h. The reaction mixture is

- cooled and concentrated under reduced pressure.

15

Dichlorqmethane, water and a concentrated sodium

Vhydroxide_solution,are added. The organic phase 1is

separated by settling, filtered through Celite®, washed

| with water,‘dried over sodium sulphate, filtered and

concentrated under reduced pressure. The residue is

20

25

purified by éhrbmatography on a column of silica gel
(eluent: dichloromethane/ethyl acetate: 80/20 to 0/100;
ethyl acetate/methanol: 100/0 to 90/10). The solid
6btained is recrystallized from a dichloromethane/ethyl
acetate mixture and washed with diethyl ether.

A vhite solid (0.04 g; 0.10 mmol) is
isolated. |

Melting point: 238-239°C.

15 pyrrolidine are

(obtained in stage 5.1.),



2-bromopyrimdine in.40 m of N, Ndinethylformam de is heated at 150C for
16 h. The reaction mxture is cooled and concentrated under reduced
pressure. 15 Dichl oronmet hane, water and a concentrated sodi um hydroxi de
solution are added. The organic phase is separated by‘%%?yﬁpﬁ@, filtered.

t hrough Celite(r), washed wth water, dried over sodium sul phate, filtered
and concentrated under reduced pressur@7 The residue is 20 purified by
chromat ography on a colum of silica gel 25 (eluent: dichloronethane/ethyl

acetate: 80/2Q-4.91 0/ d00¢ 3 fReet ake/ met hanol : 100/0 to 90/10). The
solid obtarnéghgg‘rec?yg?g%P¥zeggfrgﬁfa di chl oronet hane/ et hyl acetate

m xture and yasdee,iibhpgye the Bt . 36,(9.04192-8,40 mMml ) is
i solated. Melting pointhZS%ﬁgggg.§9hﬁa§y¥g%6?5§9%§gﬁp?egg)(%o%%%und No.

26)  4-Met hyd ;$=cﬂiﬂy&ﬂbom=§yﬁeaaygnlétéPsxltbqikﬂaéiyhlyﬂj e%®bonyl] -

3, 5-di hydr o- 4H pyri dazi no[ 4, 5-b] i ndol -1 -yl ] carbonyl ] - pi perazi ne
hydrochl ori deigdralide thdrdchbblyblel {173 chl or o- 5- net hyl - 4- oxo- 3, 5-
di hydr o- 4H pyri dazi no[ 4, 5-b] i ndol -| -yl ] carbonyl ]- pi perazine A solution of
.4-nethylp5peﬁakine 4-Mdthy]-120[Wroh)oro-30methpll-tebuens,bs cooled to OC
- under dihydro~4H-pyridazino[4,5-b]lindol-1-yl]carbonyl]-
pPiperazine
A solution of 4—methy1pipefazine {1.1 ml;
10 mmol) in 10 ml of toluene is cooled to 0°C under
‘10 argon. 5 ml (10 mmol) of a trimethylaluminium solution
(2M in toluene) are added in small portions. Stirring
is maintained for 2 h at ambient temperature. 1.0 g
- {3.27 mmol) of ethyl T-Chloro-sjmethyl~4—oxo~
3;5-dihydro-4ﬂﬁpyfidazino[4,S—biindole-l-carboxylété
15 (obtained in stage 2.1. of Example 2) in 30 ml of
. toluéne'is_subsequently added. The reaction medium isl
heated at 110°C for 2 h.
| JThe s6lﬁtion.is cooled to approximately 0°C.
Water and then a éoncént;ated sodium hydroxide solution
20 are added dropwise. The precipitate is filtered off,
washed with water and dried under reduced préssure in
the presence of phosphorus pentoxide. |
A compound (0.892 g) is isolated in the form
of a white solid. |
25 6.2, 4-Methyl-1-[[7-chloro-5-methyl-3- (pyridin-3-yl1)-
4-oxo0-3,5-dihydro~4H-pyridazino{4, 5-b}indol-
l-yl}carbonyllpiperazine hydrochloride (1:1)

4-Methyl-1-[[7-chloro-5-methyl-4-oxo-



10 argon. 5 m (10 nmol) of a trinmethylal um nium solutio
are added in small portions. Stirring is maintained for
tenperature. 1.0 g (3.27 mmol) of ethyl 7-chloro-5-neth
3,-5-di hydro- 4H pyri dazi no[ 4, 5-b] i ndol e-1 - car boxyl ate 157

n
2

b 37

(2Min tol uene)
h at anbi ent

d i n stage

2.1. of Exanple 2) in 30 ml of toluene is subsequently added The reaction.
mediumis heated at 110C for 2 h. The sdBution-is cooled to approximately
0C. Water and then a concentrated sodi um hydroxi de solution 20 are added

dropwi se. Thes py-agi wjdadeakr s%ﬁia&fﬂ%pifs Eﬁfﬁ&glmﬁliﬂl\]\@hgboﬁf}d]d“ ed
p

under reduced pressure in e presence of

osphorus pentoxi de. A conpound

(0.89 9g) is ipiatertetding therfagm2of mmeh) | eolsehifled2bnbstage 6.1.

4-Met hyl -1 -[[7-chl oro-5-net hyl -3-(pyridin-3-yl)-

4- ox0- 3, 5- di hydirdi=Bopyed dazi O[]l Sob] irtethylpyrioaiongl.] pi. per i ne
hydrochl oride (1:1) 4-Methyl-Il-[[7-chloro-5-nethyl-4-oxo 9 May 2006 28

3, 5-di hydr o- 4t4 (8 mirekailzl noff 4o\ b imelpl 8 16| thrakboByihel pi pérazine (0.75 g;
2.1 mmol ), obtained in stage 6. 1. is dissolved in 60 m of

N- et hyl py&rcﬂnmlagmagem%qan@ cmfruhqlmubgrl am@e 006$7m: (4.8 mmol) of

5 triethylamne, 800 ng of nolecul ar sieve,

acetate and o4 gl )8 efintypptc @C?'@tﬁidﬁiﬁd@yvg g: 3423d

i ntroduced at

mol ) _of cupric
m@RaboPfnane are

2-(pyridin-3-yl)-1, 3 2-dioxaborinane are introduced at

ambient temperature and under an argon atmosphere.

After reacting for 24 h, the insoluble materials are

10  separated by filtration. 0.39 ml (4.8 mmol) of

pyridine, 0.67 ml (4.8 mmol) of triethylamine, 2.0 g of

molecﬁlar sieve, 0.87 g (4.8 mmol) of cupric acetate

_and 0.78 g (4.8 mmol) of 2- (pyridin-3-yl)-

. 1,3,2-dioxaborinane are added to the solution. Stirring

15 is extended for a further 24 h. The solvent is removed

under reduced pressure. Dichloromethane and water are

added. The insoluble materials are separated by

filtration. The organic phase is separated by settling

and the aqueous phase is extracted with

20 dichloromethane. The organic phases are combined,

washed with water, dried over sodium'Sulphate, filtered

and concentrated under reduced pressure. The residue is

triturated in diisopropyl ether. The precipitate

obtained is collected by filtration and purified by

25 chromatography on.a column of silica gel {eluent:

dichloromethane/methanol: 100/0 to 80/10).

coloured solid (0.3 g) is isolated.

A

cream-

The hydrochloride is formed by dissolution of



anbi ent tenperature and under an argon atnosphere. After reacting for 24
h, the insoluble materials are 10 separated by filtration. 0.39 m (4.8
mol ) of pyridine, 0.67 mM (4.8 nmol) of triethylam ne ag.o of
nol ecul ar sieve, 0.87 g (4.8 mml) of cupric acetate a?l Y 6g (4.8 mmol)
of 2-(pyridin-3-yl)- 1,3, 2-di oxabori nane are added to the sol ution.
Stirring 15 is extended for a further 242%. The solvent is renoved under
reduced pressure. Dichloronethane and water are added. The insol uble

materi al s ar elsepayialed hyprdpdd faid Drand ey W@ Lophase7 i Bl sepaaat ed by
settling, and the aqueous phase is extracted with 20 dichl oronet hane. The

or gani ¢ phaseslartd coordfi Agdirosteldreitc vadid wed €1N) dinh epropan-3edl um

sul phate, filtered and concentrated under reduced pressure. The residue is
triturated i Rfdidrsomamdtadtniaratide fracigprdpde-2bbhi nedcospoohdect ed by
filtration and purified by 25 chromatography on a colum of silica gel

(el uent: di dif-@ogst Rarddl madianols iQlated 00/W0s . formrefina €hiber ed
solid (0.3 g) iis isolated. The hydrochloride is fornmed by dissolution of 9
May 2006 20 t59%di€blid in propan-2-ol and by addition of 7 m of a solution
of hydrochloriﬁ agcid (Q. I n propan-2-ol. After recrystallization from

1
propan- 2- ol , Y& 1&3mg0 &nt(l\%.zﬁ'g?ﬁ G4 dRRAMPIsiithted in the formof a

wh'te 5 SOlb%émple 7 (Compound No. 11)

7-Chloro-N, N, 5-trimethyl-4-oxo-3~-(pyridin-2-vyl) -
3,5-dihydro-4Hprridazino[4,5—b]indole—1-carboxamide
10 0.4 g of 7—chloro—ﬁnN}5—trimethyl—4-oxo-
3,5-dihydro-4H-pyridazino[4, 5-blindole~1-carboxamide
(1.3 mmol), obtained in stage 2.2. of Example 2, is
- dissolved in 35;m1 of N-methylpyrrolidone. 0;2 ml
{2.6_mm01)'§f byridine, 0.36 mi (2.6 mmol) of
15 triethylamine;‘ézo mg of molecular sieve, 0.48 g
(2.6 mmol) of cupric'acetate and 0.874 g (2.6 mmol) of
- a mixture [1:1] of lithium tripropoxypyridin-
'2—ylboronéte énd propanol are introduced at ambient
temperaturerand undér ahrargon atmosphere. After
7 20i reacting for 24 h, 0.2 ml (2.6 mmol) cf pyridine,
.0.36 ml (2.6 mmol) of triethylamine, 420 mg of
molecular sieve, 0.48 g (2.6 mmol) of cupric acetate
and 0.874 g (2.6 mmol) of a mixture [1:1] of lithium
tripropoxypyridin-2-ylboronate and propanol are added
25 to the solution. Stirring is extended for an additional
24 h. The solvent is evaporated. Dichloromethane and
water are added. The organic phase is separated by

settling and the aqueous phase is extracted with



Mel ting point: 267-268C (deconposition). Exanple 7 (Conpound No. 11)
Chloro-N, N, 5-trinet hyl - 4-oxo-3- (pyridin-2-yl)-
,5-dihydro-4Fprridazino[4,5-b]indoIe-I-carboxanide 1%1&'42&X9f

chloro-N, N, 5-trimet hyl - 4- oxo-

, 5-di hydr o- 4H—pyr|da2|no[4 5-b] i ndol e-1 - car boxam de (1.3 mmol ), obtained
in stage 2.2. of Exanple 2, is dissolvéd in 35 m of N methylpyrrolidone.
0:2mM (2.6 mol) of pyridine 0.36 M (2.6 mmol) of 15 triethyl am ne, 420
ng of nvleCL&fEhﬁéfwﬁetﬂhA@ Orhe- 6rgERt ¢ PhaSUsrageaceiblirednddRi8dd g (2.6
mmol) of a mxture [1:1] of lithiumtripropoxypyridin- 2-ylboronate and
propanol ar eoéit r 6ACEH Shlgndtent £ileepedasndecandetibdatednuadgon

at nosphere. After 20 reacting for 24 h, 0.2 m (2.6 mml) of pyridine,

0.36 M (2. red@mtedoprésserdyl aneneesfi@d@emysopuribiedubsr sieve, 0.48 g
(2.6 mmol ) of cupric acetate and 0.874 g (2.6 mmol) of a mxture [1:1] of
lithium tri¢homeayeyraphy-&nyaboobusmbeofindipiopagsel drdugnfied 25 to the
solution. Stirring is extended for an additional 24 h. The solvent is

~ evapor at e8l. @ichl oromethane/mathanal er LAPé0atided5/Fhe BhgafPdifhase is
separated by settling and the agueous phase is extracted with 9 May 2006
30 di chl or orertrenireed The veguyvistaphased &remcehBARGY: dried over sodium

sul phate, filtered and concentrated under reduce? Qressu Ehe resi.due is
purified by A light beige solid (0.95> g isolated.

7-
3
7-
3

Melting point: 210-211°C.
Example 8 (Compound No. 14)
10 7-Chloro-N,N,S5-trimethyl-4-oxo-3-(pyridin-4-yl)-
3, 5—dihydro-4H;pyridazino[4,5—b}indole—l—carboxamide
‘hydrochlorlde (1:1)
o 0 4 g of 7 chloro-N, N, 5-trimethyl-4-oxo-
3, 5 dlhydro 4Hprr1d321no[4 5- b]lndole l-carboxamide
15 (1.3 mmol), obtained in stage 2.2. of Example 2, is
dissolved in 35 ml of N-methylpyrrolidone. 0.2 ml
(2.6 mmol) of pyridine, 0.4 ml (2.7 mmol) of
triethylamine; 300 mg of molecular sieve, 0.48 g
(2.6 mmolj of cupric acetate and 0.32 g (2.6 mmol) of
| 2b‘ pyridin-4—ylboronic acid are introduced at ambient
temperature and under an argon atmosphere. After
reacting for 24 h, the insoluble materials are
.separated by filtration and 0.2 ml (2.6 mmol) of
pyridine, 0.4 ml (2.7 mmol) of triethylamine, 300 mg of
25 molecular sieve, 0.48 g (2.6 mmol) of cupric acetate
and 0.32 ¢ (2.6 mmol) of pyridin-4-ylboronic acid are
added to the solution. Stirring is maintained for 24 h.

The insoluble materials are separated by filtration.




chromat ography on a colum of silica gel (eluent: 5

di chl or onet hane/ net hanol : 100/0 to 95/5). The solid obtained S
recrystallized fromethanol. A light beige solid (0.95 %) | sol at ed.
Mel ting point: 210-211C. Exanple 8 (Conpound No. 14) 10 May 2006
7-Chloro-N, N, 5-trinet hyl - 4- oxo-3-(pyridin-4-yl)-

3, 5-di hydro-4H pyri dazi no[ 4, 5-b] i ndol e-1 3zar boxam de hydrochloride (1:1)
0.4 g of 7-chloro-N, N, 5-trinethyl -4-oxo-

3, 5- di hydro- %@yédﬂ?é{ﬂmi[salsen?c}\yggouﬁdercgeg cgngre%%u L 3 mrol ),

obtained in stage 2.2 IS di'sS0O

N-net hyl pyrr @i dong-ofhthde éﬁﬁfhégg4)af% &%@ég ?g %Qe e?%pé? ggo! ) of

triethylamne, 300 ng of nole sl eve cuprlc

acetate and Q‘-eﬁ.cﬁlézﬁlénweﬁs lﬁQaé)é”iQ'éké‘ré(éPQ&%EhaC' d are

i ntroduced at anbi ent tenperature and under an argon atnosphere. After

reacting for 4HlorddaetHas Ul I"B%Fgﬂfé ;ﬁé@es SeRaratmeiRyafil tration and
0.2 mM (2.6 nmol) of pyridine,. .7 mmol ) of triethylamne, 300 ngy

of 25 nol ecularstsidewa, t i) wht ey, (aﬁmeepfs@dmmcs@pﬂ@é@ andeOrédd 9 (2.6
mmol ) of pyridin-4-ylboronic acid are added to the solution. Stirring is

mai nt ai ned f end4dncernfira tieds andde rehered| mressepartss ededyabel £sat i on.
9 May 2006 31 The solvent is renoved under reduced pressure.
purified by chromatography on a column of silica gel
(eluent: cyclochexane/ethyl acetate: 10/90, then
dichloromethane/methanol: $5/5). The white solid
10 obtained is triturated in diethyl ether. 350 mg of
7-chloro-N, N, 5-trimethyl-4-o0x0-3- (pyridin-4-yl) -
3, 5-dihydro-4H-pyridazino(4, 5-b] indole-1-carboxamide
(Compound No. 13) are isolated in the form of a white
solld | 7;
15 Melting point: 276-27é°c.
| The hydrochloridé is formed by dissolution of
the solid isolated above in ethanol and by addition of
“a solution‘of.hydrochlqric,acid (5N) in propan-2-ol.
| Afterlrecrysfallization from propan-2-0l, a compound
20 (0.30 g; 0.72 mmol) is isolated in the form of a white
| solid.
Melting point: 263-265°C.
Example 9 (Compound No. 37)
7—Chloro-N;N,5—trimethy1—3—(l-oxidopyridin-4—yl)~4—oxo—
25 3,5-dihydro-4H-pyridazino[4, 5-b)indole-1-carboxamide
| 0.35 g (0.92 mmol) of 7-chloro-N,N,5-
trimethy1-4-oxo—3-(Pyridiné4—yl)—3,S—dihydro—4H=

pyridazine[4,5-b]indole-1-carboxamide, obtained in



Di chl or omet hane and water are added to the evaporation residue. The

aqueous phase is extracted with dichl oronet hane.
washed with water, dried over sodlun1sulph3§ﬁ4 b%ered and

conbi ned, 5

concentrated under reduced pressure. The residue is
chromat ography on a colum of silica gel (eluent: cyclohexane/ethyl

acetate: 10/90, then dichl oronethane/ nggzhanol: 95/5). The white solid 10

obtained is
7-chl or o- N,
3, 5-di hydr o-
isolated in
hydr ochl ori
et hanol and
propan- 2-ol .

triturated in diethyl ether. 350 ng of

NeRaibh B0V i ARy o afﬂba);ar%l&&la(lcaspeo%cd No. 13) are

af 7 Th
déh’?s ?grsng% 43‘58?7@?&')3%%% 5%%’%? [ soel1 %O S“éb(%\ge [ ne
ys@ddit waBle) a%eS%'l‘éw 19" ‘&de‘&yd&%@' ac{tl%(ﬂ iGN d

After recrystallizatio ron1propan

g; 0.72 nnvl1slﬁea&aaahedsnnctE%rf@bnyo%n@\Mwéﬁecaayéditdwaﬂﬁf&h@olnt

263- 265C.
7- Chl or o- B,

3, 5-di hydr o- 4H pyri dazi no[ 4, 5- b] i ndol e-1 - car boxam de

Exanpl e 9 (Conpound
Neémberaetbgl. - Ratéronndorhendisedu IvEreRnRirbonate

7-chl oro- N, NaBe addedt hytil- axpH3 ofpybipsiotd daitlelly3 854G lp=ardkkdt.

pyri dazi no[

10

4,5-b] indol e-I-carboxam de, obtained in 9 May 2006
The agqueous phase is extracted with dichloromethane. .

The organic phase is washed with water, dried over
sodium sulphate, filﬁéred and concentrated under
reduced pfessure. The residue is purified by
chrqmatography on a column of silica gel (eluent:

dichloromethane/methanocl: 98/2 to 80/20). The solid

_Vobtained'is recrystallized from methanol. 100 mg of

¢ compound'are'obtained in the form of a white solid.

15

20

25

Melting point: 301-304°C.

Example 10 (Compound No. 38)

7-Chloro-3-{2-methoxypyridin-4-yl)-N,N,5-trimethyl-
4-ox0-3, 5-dihydro-4H-pyridazino[4,5-b] indole-
1-carboxamide o '
10.1. 3 (2- Bromopyrldln 4-yl) -7~chloro~N,N,5-
trimethyl-4-oxo-3,5-dihydro-4H-pyridazino[4,5-blindole~
_1-carboxamide

0.34 g (0.85 mmol) of 7-chloro-N,N,5-
trimethyi—3—(l—oxidopyridin-4-yl)—4—oxo—3,5—dihydro—4HL
pyridazino[4,5-b]indole-1-carboxamide, obtained in
Example 9, is dissolved in 50 ml of dichloromethane
under an inert atmosphere. 0.24 ml (1.7 mmol) of

triethylamine is added. The mixture is cooled with a

The organic phases are

conpound 20 (0.30

0.35 g (0.92 nmol) of



32 Exanple 8, is dissolved in 30 m of glacial acetic acid. 3.5 g (36
nmmol ) of a hydrogen peroxide solution (35%in water) are slowy added. The
reaction mxture is heated at 80C for 30 h and then cogg&d %ﬂ)anbient 5
tenperature. Water and then sodi um hydrogencarbonate a Yaded until a pH
of approximately 8 is obtained. The aqueous phase is extracted with

di chl oronet hane. The organic phase is vigshed wth water, dried over

sodi um sul phate, filtered and concentrated under 10 reduced pressure. The

residue is pyLifi _chr I I iy gel (eluent:
di chl or onet hg)%g}lrr%t%hg%gl %%&37%?%%%@1 ‘%?ﬁ%q‘f‘% t)aic?\%d i's

recrystal | i Zggobpam el BaNromidl T8 Alaado RO B ol alged e Lhe form
of a white sO |§. 15 Mel'tTng point: 301-304C. Exanple 10 (Conpound No. 38)
7- Chl or o- 3- (ZeatRlex vl At oAV Rk rI0BiMtes at ambient

4- oxo- 3, 5-di hydr o- 4H pyri dazi no[ 4, 5-b] i ndol e- 1-carboxam de 20 10. 1.

3- (2- Bronopy tieflip@ratihk, 7/ thRin0heaNdd For 2 h 30 at reflux and, _

trinet hyl - 4- oxo- 3, 5- di hydr o- 4H pyri dazi no[ 4, 5-b] i ndol e- 1-car boxamni de: 0. 34
g (0.85 nol ¥iakllychceoded NobSambient temperature. It is

trimet hyl - 3- (1- oxi dopyri di n-4-yl ) - 4- oxo- 3, 5-di hydro-4H 25

pyri dazi no[ 4sbbsEimeénitéyl poaredx antde craxladede n IEchidmoe thanei ssol ved
in 50 m of dichloronethane wunder an inert atnosphere. 0.24 m él.? nmol )
of and an agueous sodium hydroxide solution (1M} are added

until a basic pH is reached. The organic phase is
' separated by settling, washed with water, dried over
10 sodium sulphate, filtered and concentrated under
reduced pressure. The residue is purified by
chromatography on a column of silica gel'(eluent:
dichloromethane)ethyi acetate: 80/20 to (0/100). 180 mg
-of a.white.éolid are isolaﬁed. This compound is used as
15 is in the following stagé,
10.2. 7-Chloro-3- (2-methoxypyridin-4-yl)-N,N,5-
triﬁethy1~4-oxo—3,5—dihydro-4Hprridazino[4,5—b]indole-,
- l-carboxamide |
1207mg (5.2 rmol) bf sodium are added under
20 anlinerﬁ atmosphere to 20 ml of methanol. 180 mg
(0.39 mmol) of 3-(2-bromopyridin-4-yl)-7-chloro-N,N,5-
trimethy1-4-oxo—3,5—dihydro—4H—pyridaziﬁo[4,S—b]indole-
l-carboxamide, obtained in Example 10.1., and 20 ml of
N, N-dimethylformamide are added. The solution is heated
25 at 80°C for 14 h. It is cooled to ambient temperature
and then concentrated under reduced pressure. Water and
dichloromethane are added to the residue. The organic

phase is separated by settling, washed with water,




triethylamne is added. The m xture is cooled with a 9 May 2006 33 bat h of
ice-cold water and 0.49 g (1.7 mmol) of phosphorus oxybrom de is added in
smal| portions. The reaction nediumis stirred for 30 @hgut 8(§t anbi ent
tenperature, then heated for 2 h 30 at ref lux and, 5 fi PY?,O ooled to
anbient tenperature. It is subsequently poured onto crushed ice.

D chl oromet hane and an aqueous sodi um IB&r oxi de solution (1M are added
until a basic pHis reached. The organic phase is separated by settling,

washed with Qg Oq,reizego%\ﬁl% JSQ11 'tlgﬂ %ﬂlﬁ{%eﬁi beAdt %Mﬁcem rat ed

under reduced pressure. e resi'due 18 pur chr omat ogr aphy on a

col um of si LineR 0¢ledk Rl YresHhe) aatdans(etiy macetale B0/ 20 to
0/100). 180 ng of ae vvhite%)ts'f‘(()_:‘lsisg"I are 1sol ated. Thlispconpolund iyg used as 15

is in the fokhewmaGoyraghy b & co1dMPoE Sl dptdoxy@misht: 4-yl) - N N, 5-
tri met hyl - 4- oxo- 3, 5-di hydr o- 4H pyri dazi no[ 4, 5- b] i ndol e- 1-carboxam de 120

ng (5.2 mol jiehlsedinethane /A48 Widehte?0 soyinad Girmmphereeto 20 M of
met hanol . 180 nmg (0.39 mmol ) of 3-(2-bronopyridin-4-yl)-7-chloro-N, N, 5-
trimethyl 54- exdid, ohdiainedico-14Hraurdazilnd/zed-fjomdol e- 1- car boxam de,
obtained in Exanple 10.1., and 20 ml of N, N-dinethylformam de are added.
The sol ut i ondishieabeetdana/ 0@l acetdte nitxtisre coldd:Hen amnssd
t enperature

with diethyl ether. 60 mg of a white sclid are

isolated.

Melting point: 237-238°C.

10 _ The chemical structures and the physical
properties of some compounds of the inventicn are
illustrated in the following table.

In the fSalt" colurn of this table, “HCl”
'denotés'a;ﬁyaroéhlbride and “-* denotes a compound in

15 the form of the base. The acid:base molar ratios are

indicated opposite.



and then concentrated under reduced pressure. Water and di chl oronet hane
are added to the residue. The organic phase is separated by settling,
washed with water, 9 May 2006 34 dried over sodiun1squQﬂ%e, 6®§tered and
concentrated under reduced pressure. The residue is puri PE4

chromat ography on a columm of silica gel. _(eluent: dichloronethane/ethyl
acetate: 80/20 to 0/100). The 5 solid oBPai ned is recrystallized froma

di chl oronet hane/ et hyl acetate m xture and then rinsed wth diethyl ether.
60 mg of a white solid are isolated. Tdditd ng point: 237-238C. 10 The

chem cal structures and the physical properties of sone conpounds of the

i nvention are illustrated in the followng table. In the "Salt" col umm of
this table, "HC1" denotes a hydrochloride gnd "-" denotes a conpound in 15
the formof the base. The aci d: base nolar rHtios are indicated opposite. 9
‘May 2006 35 Table R12 Het Conpound XRI?RQ?“-‘hgaItNIP. (O '

| O

R,

M
1 |F |CHs |N(CHs) pyridin-2-yl - {189-200
2 F |CHs {N(CHj): pyridin-3-yi - |220-221
3 F ICHs [N(CHs)s pyTidin-4-y! HCl 1:1|266-274
4 F |CHs |N(CHy); 2-methoxypyridin-5-yl - ]225.-226
5 F |CHs [IN(CHz): quinotin-3-yi - |237-238
6 |F [CHs d::J- pyrimidine-2-yl 1 - |238.238

' /\ _

7 |F [CHa [N N-GH, |pyridin-3-y1 HC! 1:1 | 269 -273
8 F |CH; NO .. | pyridin-3-v - 220 -221
8 |F |CHy |NM(CHy) pyridin-3-yl - lero-272
10 |F |CHs |NH, pyridin-3-yl . |819-320
11 |O |[CHs [ N(CHa) pyridin-2-yi - j210-211
12 [C |CHy {N(CHs)z pyridin-3-yl HCl 1:1|228-230
13 Cl |[CHs [N(CH,). pyridin-4-yl . 276-278
14 |C ICHs  |N(CHg) pyridin-d-y} HC! 1:1)263-265
16 (O |CHs | N(CHg) S-methylpyridin-2-y} = |222-224




No. 1FCH3N(CHe) 2pyridin-2-yl-199 - 200 2FC sN(CH3) 2pyri di n-3-yl - 220- 221
3FCHsSN( Ci 3) 2pyridm4-y-HCl 1:1266 - 271

AFCH3N( CH3) 22- met hoxypyrj di n- 5-yi - 225- 226 5FCHsN( CHs) ZS?uﬂsdnol p@? 3-yl-237-238
6FCH3N. | pyrimdln-2-yl-236-239 7FCHsSN 9NN- CFt 3 pyr | di n- -aQ/’I2 1:1269. 273
| 8FCH3NC] pyri di n-3-yl -220- 221 9FCH3NH( CH3) pyri dl n- 3-yl -270. 272 1
10FCH3NH2pyri di n-3-yl -319 - 320 11CCH3NRE@ 3) pyri dm 2-yl -210-211

12CCH3N( CH3) 2pyri di n-3-yl HCl 1:1228-230 i sC CH3N(CH3) . pyri di n-4-yl -276-278
14CCH3N( CH3) 2pyrk in-4-yi M2 1;1263 -265, . . '

1600H, N( CH3) 25- et hyl pyr t di n- 2’F§§-§§2é99§&1§“ﬁ&;‘r°§606 36 Tabl e
(continuation) Conpound XRi NRzR3HadSaltM P. (C) No.

16Cl CHaN( CHa) z2- et hoxypyri dn-5-yi -236 - 237 :

17C CHaN( CH3) z eonpduly [\P Yl OT MDY - 214§ 216 " c
180 CH3N( CH2) 2R- ’d\?r i o] E@y e DE° o cris e o3 P A1 - 071 -

22 16 |C |[CHs [NCHJ): . |2-methoxypyridin-5-yi - |zss.23

17 €1 {CHs | N(CHy): 2-methylpyridin-5-yi - 214-216

18 Cl [CHy  [N(CHy)2 2-bromopyridin-5-y1 - |250.252

19 |Cl [CHy |N(CHye quinolin-3-yl - 271 -272

20 [Cl |CHs [N(CH.) jsoquinolin-d-yl - |189-194

21 Cl |CHs |N{CHy): 6-methyipyridazin-3-y1 - 238 - 238

22 Cl |CHs | N{GHa): pyrimidin-6-yl - j251-252

23 |Cl {CHy |N(CHa) pyrimidin-2-yi - |ora-274

24 |Cl [CHs [N{(CHi: pyrazin-2-yl - |291.232

25 - |ol [cH, O | pyridin-a-yt HCl 14 |232.234

28 v o Nt v : :

- Cl (CHy N Ny - [pynidine3y HCl 11 (267 -268

z (ot |ou, NO | pyridinedyt S N P T Y

28 Cl |CHy |NH(CHy). pyridin4-y! - 321323

2 |C [cHs [ | pyricin-4-yl - |341-348

30 (G [CHs' |N(CHs): | 4-methoxypyridin-2-yl - |243-244

s folows [N Db pyridin-4-yl "« {307-308

52 (Ol [CHs |N(CH:CHa)s pyridin-d-yi - |&17-218

83 |C [CHs  INCH,(CH,CH,) |pyricin-4-y1 - |211-218




20CI CH3N( CH3) 2f soqui nol i n-4-yi -189 -191

21Cl CFyN( CH3) 26- net hyl pyr | dazi n-3-yl -238 - 239
22CI CFf 3N( CH2) 2pyri m di n-5-yl -251 - 252 23C CH3N(CHa)2g§hb$k£pg -272.274
24ClI CHsN( CHH, ) 2pyr azi n- 2-yi - 231 -232 25CI CH3N | pyri di n- 1:1232-234
26CI CHary N-G 2pyrid In-3-yi HO 1:1267-268 27Cl CHaNCpyri dfrt-4-yf-236 - 237
28CI CHENH( CH, ) pyri di n- 4-yi - 321 -323 29CI3GHsNH2pyri dl n- 4-yl - 341- 346

30CI CH, N( CHa) 24- mat hoxypyrid iin-2->1-243 - 244 31Cl CHsNCOpyi | dt f n-4-yl - 307
- 308 320IONN(CH,CH3)2pyridin-i §i-2%7 -,218 3

33C1 CH, NCHa( CHzCH3) Pyr | di n- 4- yA291%- 35325 RHG2684 37 Tabl e (conti nuati on)
Co NpoaniXR, l\ﬁ?%’f‘@[ﬁa &M qmzﬁaC) 34Q,6HSN_ ) pyri din-P-sgh- 2445243

35C CHSN( CHA 2p=rret h) : P e s T2 267 GG
36C CHsNI2- nef hyd,py 1} s4-Y > 6 - 217 7
37Cl CHsN( CH3) 1 :J'gm d%‘g c?‘?‘*di nJi' -yl - 301 PY%ZMBG CHsN( CHB) 22- néf4i343

di n- 4-yl - 237 23G] he invention havel been | subjedted to
phar macol ogi cja KD Q’l Aﬁ.. grh lﬂ&%ﬁ 5_de YeuidaM hei 1 _dvant|28fe 288

substances wilth ..thecapeutic ivitifes. The conpounds| of tHhe invertion
al so exhi bi t v N | 2-methylpyridin-4- - |246-247

a7 Cl | CHs N({CHs)2 - 1-oaddopyridin-4-yl‘ - 801 -304

38 Ol {CHy [N(CHa) 2-methoxypyridin-d-yl . |237-238

| | Thé‘compounds of the invention have béen
subjected tp phétmacoiogical tests which have -
5 demonstrated their advantage as substances with
therapéutic activities.
| The coﬁpouﬁds of the invention also exhibit
: characterlstlcs of SOlublllty in water which promote
- good in v1vo act1v1ty

10 Study of the blndlng of [’H]Ro5-4864 to peripheral-type

benzodiazepine receptors (PBR or p sites)

The affinity of the coﬁpounds of the
invention for PBR or p sites (sites of binding of
l—péfiphefal type to benzodiazepines) was determined.

15 . The p site receptors can be labelled
selectively in rat kidney membranes incubated in the
presence of [’H]Ro5-4864. The compounds of the invention
have formed the subject of an in vitro study with
respect to their affinity for these receptors.

20 .The animals used are male Sprague-Dawley rats
(Iffa Credo) weighing 180 to 300 mg. After
decapitation, the kidney is removed and the tissue is

'homogenized at 4°C using a Polytron™ homogenizer for



characteristics of solubility in water which pronote good in vivo
activity. . 10 Study of the binding of [3H Ro5-4864 to peripheral -type
benzodi azepi ne receptors (PBR or p sites) The -affinity &%%%Qﬁ éonpounds of
the invention for PBR or p sites (sites of binding of i49R ral type to
benzodi azepi nes) was determ ned. 15 The p site receptors can be | abelled
selectively in rat kidney nenbranes incumted in the presence of

[[3H] Ro5-4864. The conpounds of the invention have formed the subject of an

[ it t Lth, r ect. to their. affinity, f.or the receptors. 20 The

i mal 5 used SaPE T ite CEaD it BRI SR AT MBIy 180 0 800
. Aft d ' i t ' ' d | SSUE..i

%m)gen?;ed g‘(cb a% @ts‘?:’*ﬁgoh ﬁ?%%ﬁ#&%%%ﬁ%ﬁz%ﬁo%ggu%}ééa2€8G§3§ 2 mn at

6/ 10 of the [ ed o sbﬁ; 2 hat e buffer

at a SH adjug?g% to §?§4'¢??%3ﬁgﬁ%é%%? e é%%?%ngh%E%ggﬁggzpis filgered

through gauzersadoN Lubed babl i widdh dul{cls i disidh A4 (speci fic

activity: 70-90 ; New Engl and Nuclear), at a concentration of 0.5
riM is imgcubated in théypresengeqofsp88igk cOhcttbetriprnbrane honogenate in

a final volume.of 1 nm of Dbuffer conprising the test conpound. 10 After
i ncubating f@D-30hcal/mCl ;t New England Nuclear), at a concentration
of 0.5 nM, is incubated in the presence of 100 pl of
the_membrané homogénate in a figal volume of 1 ml of
- buffer'compfising the test compound.
10 °  After incubating for 3 h at 0°C, the
meﬁbranes are recﬁvered'by filtration through Whatman
GF/B™ filters washed with 2 times 4.5 ml of cold (0°C)
inCubation.buffer; Théiahount of radiocactivity retained
' £y the filtéf;islﬁeésﬁféd‘by liéuid séintigraphy.
15- .:' . .ForAeach concentration of studied compound,
the percentage of inhibition of the binding of
[*H]R05-4864 is determined and then the ICs
. concentraticna the;concentration which inhibits 50% of
thé specific-bindihg, is determined.
20"' B Thé ICso values of the mqst active compounds
-of the invention exhibit values ranging from 1 nM to
200 nM.
The compounds of the invention are therefore
ligands with an affinity for peripheral-type

25 Dbenzodiazepine receptors.




menbranes are recovered by filtration through Whatman G-/ BT"' filters
washed with 2 tinmes 4.5 mM of cold (0C incubation buffer. The. anpbunt of
radi oactivity retained by the filter is nmeasured by Iigg&d i_ntigraphy.
15 For each concentration of studied conpound, the per Pagfl6of

i nhi bition of the binding of [3H Ro5-4864 is determ ned and then the IC50
concentration, the concentration which i3hibits 50% of the specific
binding, is determ ned. 20 The 1 C50 val ues of the npbst active conpounds of
the inventi oStesdli bift thel nesiricdn@pld d @pilitM to 200 rM The conpounds of
the invention are therefore Tigands wth an affinity for peripheral-type
25 benzodi az€peheofesapirarval 9 fVinhe? i 639 nSundyneaf alfrermnaisot Farpin
activity Test of survival of the notor neurones after sectioning the
faci al nervetha farialdgpertedays réfttscradedsidodagfs t he facial nerve in
imature 5 rats, the notor neurones of the facial nucleus experience
neuronal death by apopféses. lesdconalf tder fiacdkeli neews dat edmesiure neur ona
counting and histol ogical nethods. Immture rats aged 4 days are

anaest het PzeB3t3e BRehmpERropausongs f wiekdasyadhavckeus oute). The

right facial nerve is exgosed and sectioned at its
, experience neuronal death by apoptosis. Neuronal

survival is evaluated using neuronal counting and
histological methods;.
immature rats aged 4 days are anaesthetized
10 with pentobarbital (3 mg/kg by the i.p. route). The
right facial nerve is exposed and sectioned at its
outlet from thérétylomastoid foramen. After waking up,
the young rats are returned to their mothers and are
tfeéted»fqr‘f'GAYé wifh;oﬁe or two daily |
':15_ adminiétratibns, by theroral or intraperitoneal route,
at doses ranging from 1 to 10 mg/kg. |
_7,days af£erjthe lesion, the animals are
| deéapitated and the braihs_are frozen in isopentane at
| -40°C. The entire fécia1 nerve is cut with a cryostat
»20I into sections with a width of 10 pm. The motor neurones
are stained with cresyl violet and counted using the
Histo™ software (Biocom™). |
In this model, the compounds of the invention
increase neuronal survival by approximately lo‘to 30%.
25 The results of the tests show that the most
active compounds of the invention promote nerve

regeneration.

The compounds of the invention can therefore




outlet fromthe stylomastoid foramen. After waking up, the young rats. are
returned to their nothers and are treated for 7 days. with, one or two

daily 15 admi nistrations, by the oral or intraperitoneal rou% at doses
ranging from1l to 10 ng/kg. 7,. days after the |esion, Prda &%ﬁls are
decapitated and the brains are frozen in isopentane at -40C. The entire
facial nerve is cut with a cryostat 20 igpo sections with a width of 10 gm
The notor neurones are stained with cresyl violet and counted using the

Hi st oTM soft i st ). ln this, pmodel . the gonpounds of the

et ion | AL 10800 in BS  SPURPER 5L BB P Ex PrRERRGEDE 0 30% | 25 The
results of the tests sheaye{h t tLye compounds of the invention
pronote nerve regeneratloﬁ§ @%%eﬂgoﬁ%%%ngggo#ﬁthrnﬁegﬁg%8ﬁ 8§n therefore 9

My 2006 40 pasdd édiidhes | thiHSIGRTROS| LhOMoPLudPEdhogRNL, They can be

used for the preparation of nedicanents In preventi on and/ or

(reatment of viegdtiont YOPSvoH 985 | ESEa! o 8OUEPRANRLES. nofrGRNARL T aUML i C

or ischaem c neuropathies, infectious, cinal“or genétic
neur opat hi®s,suehl a@toraweit D€ ok ORSe SEGPoBSthSRENal anyotrophies

and amyotrophic lateral sclerosis. These nedicanents will also find an
application iimfidrecious, alccholic, medicinal or genetic
neuropathies, and motor neurone conditions, such as
spinal amyofrophies and amyotrophic lateral sclerosis.
These medicaments will also find an application in the
10 treatment of neurodegenerative diseases of the central
nervous system, either of acute type, such as strokes
and cranial and medullar traumas, or of chronic type,
‘»such*as'autoimmuﬁe diseases (multiple sclerosis),
’”AIZheimér’s diséase,ﬁﬁarkinson'é disease and any other
15‘ disease‘in which the administrétion of neurotrophic
factoré‘is supposed to have a therapeutic effect.
| l;”5a-The compounds of'the_invention can also be
" used fo:“thé preparatiop_of medicaments intended for
|  ,the prevéntiontand/¢#.treatment of‘anxiety,,of epilepsy
20 and of sleep disorders. This is because ligands of the
PBR or p sites stimulate the production of
neurosteroids, such as pregnenolone, dehydroeplandro-
sterone and 3a-hydroxy-5a-pregnan-20-one, by promoting
the transfer of cholesterol from the outside to the
25 inside of the mitochondrial membrane. These
neurosteroids modulate the activity of the GABA,-
chloride channel macromolecular complex and can thus

produce anxiolytic, anticonvulsant and sedative




10 treatnment of neurodegenerative diseases of the central nervous system
either of acute type, such as strokes and cranial and nmedul |l ar traunmas, or
of chronic type, such as autoi mune diseases (nultiple | exrosi s),

Al zhei nmer' s di sease, Parkinson's di sease and any ot her ?%ﬁ se in which
the adm nistration of neurotrophic factors is supposed to have a
therapeutic effect. The conpounds of thegilinvention can also be used for
t-he preparation of nedicanments intended for the prevention and/ or

f f 2 Thi
LLes e of AVALe T RIS, 20; 08 O ool SR8 AL ARLOEE Sey B
neur ost er oi ds,51SUGHY a8 pr§gw1%ba%1§ egegydro€ﬁkgn§£,9 sigégneﬁgnd
0-one

3a- hydr oxy- 5a- pregnan- 2 pronotin e transfer ol esterol

fromthe out siigg tadde 1284 NS ds, qjlc(?g@h tGA% dri rane. These

neur ost eroi ds nodulate the activity o ch or| e channe

macr onol ecul Fh0EYEX andean 4hgls 108 004Le ANXI Okﬂik&mﬁnétcamvul sant and
sedative 9 May 2006 41 activities (D Bitran et al., Psychopharnacology,

2000, 15K OAubk oF TQdasamaes alizi, Lide-£osg) . 1999, 64 (16), 1455-1464;
L.D. MCauley et al., Eur. J. Pharnacol., 1995, 276, 145-153; S. K

~Kulkarni et al., 5 Daye dorpasmds 1905%hdlindd@dt 4&98¢an Thkseoppounds. of
the invention can also be wused in the treatnent of acute or chronic renal
used in the treatment of acute or chronic renal
insuffiéiency, of glomerulonephritis, of diabetic
nephropathy, of cardiac iséhaemia and cardiacr
10 insufficiency, of myocardial infarction, of ischaemia
of thé lowér limbs, of coronary wvasospasm, of aﬁgina
pectoris, of pathologies associated with the heart
‘valves, of_ihﬁlammatorylheart diseases, of side effects
J due fo.cardidtbxic‘meaicémehts 6r as a resultrof heart
15 sﬁrgery, of athérosclefoSis and of its thromboembolic
complications, of festenosis, of graft rejections, or
- of. conditions‘reléted‘tblincorrect proliferation or
incorrect mlgratlon of smooth muscle cells.
| N Furthgrmore, recent data in the llterature
20 indicate thét the ﬁérlpheral-type benzodiazepine
receptor might play a fundamental role in the |
regulation of cell proliferation and cancerization
processes. Generally, and in comparison with normal
fissueé;'an increééed'dénsity of peripheral—type
25 benzodiazepine receptors is observed in various types
of tumours and cancers.
In human astrécytomas, the level of

expression of the peripheral-type benzodiazepine



I nsufficiency, of glonerulonephritis, of diabetic nephropathy, of cardiac
I schaem a and cardiac 10 insufficiency, of nyocardial infarction, of

i schaemia of the lower |inbs, of coronary vasospasm oflgn .&®¥ pectoris,
of - pat hol ogi es associated with the heart valves, of i nf) ﬁgé y heart
di seases, of side effects due to cardiotoxic nedicaments or as a result of

heart 15 surgery, of atherosclerosis andagf its thronboenbolic
conplications, of restenosis, of graft rejections, or of conditions

lated to i ¥ j d t_nigration, of - h
misl o cel | 5 RUFTRSE nbf et T EEbAPOa Lok R RCS P aP AP A B24SPABFYARE | ha

nmuscl e cel |l s. Furt her nor e,

n the Tegurald chnp e The o PE et SR indbd kel B o Bi BRRond, ' °

Ceneral |y, anthd baOM@iad sofh kil UdBlord] SERS.r 8N LA £a88dadansi ty of

peri pheral -type 25 benzodi azepi ne receptors”iS o arrous types

of tunours anch GHE ahghHbhdP &p%ﬁﬁ{éﬁ%l%%%éﬂgobgé{gg?@ﬁe expressi on of

t he peripheral -type benzodi azepi ne 9 receptor 1S correl ated

wWith the degremeptomd ignaned ofs 4 heidgh®urictieapratibsT ahi fBgk pdex and
the survival of the patients. In human cerebral tunours, the increase in

the nunber ofimperigheral -4y pe dienzgshazapi fer§et 6Pt 068 0atis8d as a
di agnostic indication in nedical
formed from a ligand of the peripheral-type
benzodiazepine receptor and from a cytostatic drug. A
high density of peripheral-type benzodiazepine
10 ‘receptors is also observed in ovarian carcinomas and
breast cancers. As regards the létter, it has been
demonstrated that the 1ével of expression of the
periphe;al-type"benzodiazepine receptors is related to
 £he éggressiv¢ potentia1 bfkthe fumour; furthermore,
15 the presence of a peripheral-type benzodiazepine
receptoi agonist'stimulates the growth of a mammary
_cancerrliﬁe.ﬁ
| These ddmbined_resﬁlts, which suggest a
'deleterious functiopwof.the peripheral-type
20 benzodiazeﬁine receptor in cancerization processes,
constitute a relevant basis for the search for
synthetic iigands specific for the peripheral-type
benzodiazepine receptor which are capable of blocking
ithe'éfféctsrthereof.
25 ' The compounds éan therefore be used for the
treatment of tumours and cancers.
The peripheral-type benzodiazepine receptors

are also present in the skin and, in this respect, the



| magi ng and as a therapeutic target for conjugates forned froma |igand of
the peripheral -type benzodi azepine receptor and froma cytostatic drug. A
hi gh density of peripheral-type benzodi azepi ne 10 recepé sé%@6also
observed in ovarian carcinonmas and breast cancers. As g@ﬂ the latter,
It has been denpnstrated that the | evel of expression of the

peri pheral -type benzodi azepi ne receptord43is related to the aggressive
potential of the turnour; furthernore, 15 the presence of a peripheral-type

penzodi azepl i5np S ERER1 081 A900LT ! ba! hIUaPLESo LRI O Ind! 1Ay ERETBRY cancer

l'ine. These I ned results, which suggest a | eterious function of the
- peripheral - type R0 bengoghAzepk "Br6BEFPARE s BrefectiZatiantpbecesses,

constitute a relevant basis for the search for synthetic |igands specific
for the peri@heimdotypecrdefzodi azepi ne receptor which are capabl e of

bl ocking the effects thereof. 25 The conpounds can therefore be used for
the treatnent of tunorhée e@gncapeeatecdbespeesphetal uhdpeshendodvazepi ne
receptors are also present in the skin and, in this respect, the 9 May 2006
43 conpouhdsnedn cthe arabiows egli Baabi dhsgwhbchhaightentiise demagbe used for

the prophylaxis or the treatnent of
in particular to the epidermis, whatever the agent

which causes this stress. This agent can be internal
and/or externél Eo the body, such as a chemical or
free~-radical agent, or else external, such as
10 wultravioclet radiation.
Thus, the compounds which can be used
. according to the inventibn are intended to prevent and
to COmbat cutaneous irritation, dry patches, erythemas,
 dyséesthetic éensations,lheating sensations, pruritus
15 of thé skin and/or;mucous membranes, or ageing, and can
_also be used in cutaneous disorders, such as, for
example, psoriasis, pruriginous diseases, herpes,
photodermatoses,'atopic‘dermatitides, contact.
; dermatitides, lichens, prurigo, pruritus, insect
20 stings, in fibroses.and-other disorders cof collagen
maturation, in immunological disorders or in
dermatological conditions, such as eczema.
The compounds of the invention can also be
used for the prevention and treatment of chronic
25 inflammatory diseéses,'in particular rheumatoid
arthritis, and pulmonary inflammatory diseases, in
particular asthma, acute respiratory distress syndrome

(ARDS) and chronic obstructive pulmonary diseases



cut aneous stress. The term "cutaneous stress" is understood to 5 nean the
various situations which m ght cause damage, in particular to the

epi derm s, whatever the agent which causes this stress, This agent can be
internal and/or external to the body, such as a chenic%PA%%zoogree-radical
agent, or else external, such as 10 ultraviolet radiation. Thus, the
conpounds which can be used according tam the invention are intended to
prevent and to conbat cutaneous irritation, dry patches, erythenas

dysaest hetic tions Lng sensation ruritus 15 of 'the skin and/or
nuUCOoUS nenbréﬁggﬁ Orcgﬁgﬁﬁg,#§ﬁ§§&§H 5]9&39§%ﬁﬂ9?q§¥ }SERITS di sorders,
phot oder mat 03255” BRsERe SR it iRty %#%Efs Seermatiiides Tl chens, |
prurigo, pruritus, insggt,g20 s;__]lu@)g t%r 0$8s ANd Qth t_géx,?oréiers of

collagen maturation, in fmin |sorders or in ermat ol ogi ca

condi tions, sHEPmASeRELEHT: &%&%&%@d%og@ﬁ%% ‘EPle e @l so be

used for the prevention and treatnent of onlc anmat ory di seases,

in particsl adcsBeyfahei deadht Bl icm F%ﬁﬂdpw é&dﬂﬁﬂéﬁﬁﬁﬁéfgb | seases,
in particular asthma, acute-respiratory distress syndrone S) and

chronic obstincth@efazhnamathedb&%@se%f9awgha%%aiéﬁ£lca11y

acceptable salt, of a pharmaceutically acceptable
solvate or 6f a pharmaceutically acceptable hydrate, as
a mixtﬁre, if appropriate, with suitable excipients.
10 The said excipients are chosen according to
the pharmaceutical form and the method of
administration desired.
The pharmaceutléal compositions cof the
invention may thus be intended for oral, sublingual,
.15 subcutaneous, 1ntramuscular, intravenous, topical,
intratracheal, intranasal, transdermal, rectal or
. intraocular administfation.
|  The unit“administration forns caﬁ be, for
ekample, tablets, gelatin capsules, granules, powders,
. 20 solutions or suspensions to be taken orally or to be
injected, transdermal patches or suppositories.
Ointments, lotions and collyria can be envisaged for
topical administration.
- The said unit forms are dosed to allow a
25.1dai1§ administration of 0.001 to 20 mg of active
principle per kg of body weight, according to the
pharmaceutical dosage form.

To prepare tablets, a pharmaceutical vehicle,



(COPD), cyst
pul monary fi

ic fibrosis, bronchopul nonary di seases; |ung di seases or
brosis. Thus, a subject-matter of the invention S

pharmaceuti cal comnpositions conprising an effective §33%x5§95u | east one

conpound of

general formula (1), in the formof the bas

pharmaceutically acceptable salt, of a pharmaceutically acceptable
sol vate or of a pharnmaceutically accepta@$e hydrate, as a mxture, if

appropri at e,

"I ntended for
i ntravenous,

mﬁth sui tabl e excipients 10 The sai d excipients are chosen
accordi ng to i %l%g_r ceutlcaI(i e net had of dn1n|strat|on
desired. The p arnaceutlcéfngb

Pelras A agﬁlléﬁ R EREHE oo PHIRRE T sy

20 sol utions

‘intraocul ar adp 480 g}fﬂmﬁt@drg ﬁta{@tvﬁmégnﬁ can be, for
ps

exanpl e, tablets, ge atln ca

4® gv‘ﬁ&%ﬁ:%lwedﬂe tq méﬁlgppe@:rmo@@t ches or

supposi.t ori es.
topi cal adm angt kald Qikelhe S d4uded, Oré&lﬁreﬁs doserk4 0 gl ow a 25 daily

suspenS| ons

adm ni strati

wei ght, accondbad ceatishe smﬁrdmeﬂgﬂéﬂuﬂ@tméﬁmsﬂ'&ﬁ@w.ﬁil abl ets,

granu es
nt ments, |otions arn yria can be envisaged for

on of 0.001 to 20 ng of active principle per kg of body

phar maceutical vehicle,

10

15

glyceryl tribehenate or sodium stearylfumarate, is
added to the micronized or unmicronized active
principlé._Wetting or.sﬁrface-active agents, such as
sodium lauryl sulphate, can also be added.

| Théfpreﬁaration techniques can be direct
tableting, dry‘granulation, wet granulation or hot
melt. ' '

1'Thevtabiétsﬂcah be bare, coated with sugar,

for exémple'with_sucrpse, or coated with wvarious
polymeré or other appropriate materials. They cah be
designed to make possible rapid, delayed or sustained

release of the active principle by virtue of polymer'

matrices or of specific polymers used in the coating.

20

25

To prepare gelatin capsules, the active
prinéiple is mixed with dry pharmaceutical vehicles
(simple mixing, dry or wet granulation, or hot melt) or
liquid or semisolid pharmaceutical vehicles.

The gelatin capsules can be hard or soft and
coated or uncoated with a thin film, so as to have a
rapid, sustained or delayed activity (for example, for
an enteric form).

A composition in the form of a syrup or an

liﬁn Fre STHV T 1 orPmay: t hus be

or

or

a



9 May 2006 45 which can be conposed of diluents, such as, for exanple,
| act ose, mcrocrystalline cellulose or starch, and fornul ation adjuvants,

such as binders (polyvinylpyrrolidone, hydroxypropylnetgﬁlcgggylose, 5 and
the like), flow agents, such as silica, or Ilubricants, St magnesi um
Stearate, stearic acid, glyceryl tribehenate or sodiumstearylfumarate, is
added to the mcronized or unmcroni zed agtive principle. Wetting or
surface-active agents, such as 10 sodium |l auryl sul phate, can al so be

dded. Th [ hpj be_di bl eti_ng, dr:
Gl SO A O b, o
or othe? abpropféégigngﬁgr%%F%%QT§g§ﬁ§g§1%e£nd§§F§Hggté8nw§%§ gbgibre

rapi d, del ayesly@uesus A BRSerEbRISE 0h1bRPeAFLLLC RELRCHRLe BY ViTLue of

polymer matrices or of ‘specific po%yners use _ e coat!hg. 20 To
prepare gel atnétlogRsatSsen L& BEbbYEpaPibbfi PLE hﬁt%é&@i\“ﬁ,t B dry

‘phar maceutical vehicles (sinple mxing, dry or wet granulation, or hot
melt) or %idiliavair sethaotéd pHAravesvbi-gaL  vehicl es. The gelatin capsul es

can be hard or soft and 25 coated or uncoated with a thin film so as to
have a rapid, sustainétherwaetay@ispstsibly pbwieesagnbiegrboules
‘can comprise the active-principle as a mixture with
ldispersing'agents or wetting agents, or dispersing
| agents; Such'as polyﬁinylpyrrolidone, as well as with
‘10 sweeteners and'flavourecorrecting agents.
| Récourse is had, for rectal administration,
to suppositorieé preﬁared with binders which melt at
‘_the‘rectal temperature,:for example cocoa butter or
polyethylenejglyéqié;:f . i |
'15. - Use‘isvmadef for parenteral administration,
of aqueous'suspensions, isotonic saline solutions or
sterile solutions which are injectable comprisiﬁg
pharmagologically compatible dispersing agents and/or
' wetting agents, for'example pPropylene glycol or
20 butylene glyéol.' |
The active principle can also be formulated
in the form of microcapsules, optionally with one of
more carriers or additives, or else with a polyﬁer
matrix or with a cyclodextrin (transdermal patches or
25 sustained release forms).
The topical compositions according to the
invention comprise a medium compatible with the skin.

They can be provided in particular in the form of



an enteric forn). A conposition in the formof a syrup or an 9 May 2006 46
elixir or for admnistration in the formof drops can conprise the active
principle in conjunction with a sweetener, preferably al 6e free
sweet ener, nethyl paraben or propyl paraben, as anti sept y fl avour
enhancer and a col orant. The water-dispersi bl e powders and granul es can
.conprise the active principle as a mxté7 with dispersing agents or
wetting agents, or dispersing agents, such as polyvinyl pyrrolidone, as well

as with 10 sugebensr a188follav ey seathiclbleaAINNGS sdittame. g had, for
rectal adminisfration, to suppositories prepared with binders which nelt

at the rectgéléerraerﬁaeéﬁrmte&le&rrehq -G OCQA ik R 195 onOnesting ene
glycols. 15 Use is nmade, for parenteral admnistration, of aqueous
suspensi ons, théoapﬁégréﬁhéngfsg|&Eéﬁﬁﬁerobeeg@ﬂe %Qiutlons which are
i njectable conprising pharmacol ogically conpatible dispersing agents :
“and/or  wet tmhgragenlsiohsr oexatfpeerpsenyl ofe igl thel farm?@ibutyl ene gl ycol
The active principle can also be fornulated in the formof m crocapsules,
optional | § webionkaordispeestansi epspet sddd tiovde, and/erseonitdnia pol yner
matrix or wwth a cyclodextrin (transdermal patches or

lipids. These pharmaceutical dosage forms are prepared

according to methods conventional in the fields under

consideration.



25 sustained rel ease forns). The topical conpositions according to the

I nvention conprise a nedium conpatible with the skin. They can be provided
in particular in the formof 9 May 2006 47 aqueous, alcggfli% gr
aqueous/ al coholic solutions, of gels, of water-in-oil 499N - wat er
enul si ons having the appearance of a cygamor of a gel, of m croemnul sions
or of aerosols or in the formof 5 vesicular dispersions conprising ionic
and/or nonionic Ilipids. These phpifeceutical dosage forms are prepared
according to nmethods conventi ona the fields under, consideration. 9 My
2006 48 CLAIMS 11. COn@@mmnémrr@smw?ntj'e@smt’ﬂé°r5‘é!ﬁépa| formula (1) (1)
whi ch can exist in the formof the base, gof an addition salt with acids, of
a solvate or of a 5 hydrate, in which X??epresents a hydrogen or hal ogen
atom R, represents a hydrogen atom i N(*ﬁ%-czl)alkyl group, R2 and R3 each
represent, independently of one another\ a hydrogen atomor a (Cl- 4)al kyl
group or else R2 and R3 form WV he nrﬂyogen atom which carries them a
10 pyrrolidinyl, piperidinyl Iyl W~ feal Kyl pi perazinyl group, and
Het represents a heteroaromafic y~pyridinyl, 1-oxidopyridinyl,

qui nolinyl, isoquinolinyl, pyrimdi pyrazi nyl or pyridazinyl type, it
bei ng possible for the R,

which can exist in the form of the base, of an addition salt with acids, of a solvate or ofa

5  hydrate, in which
X represents a hydrogen or halogen atom,
R, represents a hydrogen atom or a (Cy-C4)alkyl group,
Rg and R, each represent, independently of one another, a hydrogen atom or a (Cs-
Cy)alkyl group or else Ry and R, form, with the nitrogen atom which carries them, a
10  pyrrolidinyl, piperidinyl, morpholinyl or 4-alkylpiperazinyl group, and .
Het represents a heteroaromatic group of pyridinyl, 1-oxidopyridinyl, quinolinyl,
isoquinolinyl, pyrimidinyl, pyrazinyl or pyridazinyl type, it being possible for the
heteroaromatic group to carry one or more halogen atoms and/or one or more (C4-Cy)alkyl
or (C4-C,)alkoxy groups.
15 ‘ -
2. Compound according to Claim 1, characterized in that
X represents a halogen atom;
R, represents a (C-Cj)alkyl;
R, and R; each represent, independently of one another, a hydrogen atom or a (Ci-
20  Cyalky! group, or else R, and R, form, with the nitrogen atom which carries them, a
pyrrolidinyl, piperidinyl, morpholinyl or 4-alkylpiperaziny! group; -
Het represents a heteroaromatic group of pyridinyl, quinolinyl, isoquinolinyl, pyrimidinyl,
pyrazinyl or pyridazinyl type which can carry one or more halogen atoms, and/or one of
more (C4-C4)alkyl groups or (C¢-C,)alkoxy groups.

25
3 Compound according to Claim 1 or 2, characterized in that
X represents a chiorine atom; '
R, represents a methyl group.
30 4. Compound according to claim 1 chosen among the following compounds :

¥

T-ﬂuoro—N,N,5-trimethyl-4-oxo-3-(quinolin-3-y|)-3,5-dihydro-4H-pyridazino[4,5-

blindole-1-carboxamide



het eroaromatic group to carry one or nore hal ogen atons and/or one or nore
(C1l-A4)al kyl or (Cl-C4)al koxy groups. 15 2. Conpound according to Claiml,
characterized in that X represents a halogen atom R, represents a
(Cl-A)alkyl; R2 and R3 each represent, independently of? MaE 28t her, a
hydrogen atomor a (Cl- 20 C4)al kyl group, or else R2 and R3 form with the
nitrogen atomwhich carries them a pyrrg){;i di nyl, - piperidinyl,

nmor phol i nyl or4-al kyl pi perazi nyl group; Het represents a heteroaronmatic
group of pyridinyl ’1-@ﬁhu”o%-b-'?n¥éth |-5-§5r3¥ﬂ&1h-'3%’|)-'4m&ba3,@dfﬁydmm-wldazinw.sa}md@yI or
pyri dazi nyl type whi can car |yy e or ‘'nore hal ogen atons, and/or one or
nmore (C, - C4) al kyllcatpooyiipgrahding C1- C4) al koxy groups. 25 3. Conpound according
to Caim1l or 2, chapREehN NBméthyllalont-3-(AXmetprypsidi-5-yi3Srliydiard-at om R,

represents a nethyl .30 4. und according to claim1l chosen anong
the foll ow ng esglﬂ%qmg{jg-gfndo?é-?carbo%rqﬂg

7-f1 uoro- NN, 5- t ri nethigro-MAStomahyiduaxerdt(-hromopyriding-g)-3Siud8-44ts. pyri dazi no|
4,5- Db]indol e- Lyrﬂﬁﬂﬁ&?&%ﬁ]gﬂo@%:ﬁcmaﬁﬂ% 49 . L

- b]  ndol - 1-y1 | car SHPPBU P PRV Ao Spaftpiiy 303 SHJaRs AilpasiAgasnol &
N, 5-t ri met hyl - 8indsie-1da(tidxamti®oxypyri di n-5-yl ) - 3: 5-d i hydro-4H

pyridazino[ 4, 5-b]i Al - N NGt [)-5xd3- in-2-y)-3,5-dihydro-4H-pyridazino[4,5-
7-chl oro-NN, 5-tri m?%@})‘%ﬁoko-@-@%ﬁg- br onég‘{f??"éi rill-)S- yl) -3, 5-di hydro-4H
pyri dazi nol@, solppladdiagdoxamigsr boxani de 7-chl oro-N, N, o _
5-trimet hyl 4- ox0- 3- §ip@RBicBmet-3ApyrdBv-byliH-oyad,6-<libyre i +Ryggazinsf45-glindok

1-yllcarbonyi]piperidine
7-chloro-N,N,5-lrimethyI-4-oxo-3-(2-methylpyridin-4-yl)-3,5—dihydro-4H—

pyridazino[4,5-b]indole-1-carboxamide
15 1-[[7-chloro-5-m ethyl-3-(2-methy|pyridin-4-yl)—4-oxo-3,5-dihydro-4H—

pyridazino[4,5-b]indol-1-yl]carbonyl]pyrrolidine
7-chIuro-3-(2-methoxypyridin-4—yl)-N,N,5-trimethyl-4—oxo—3,5-dihydro-4H—

pyridazino[4,5-blindole-1-carboxamide.

20 5. Compound according to claim 1, the said compound being :
7-chloro-N, N,5—trimethyl-4-oxo-3-(2-methoxypyridin-5-yl)-3,5-dihydro-4H-pyridazino[4,5-

blindole-1-carboxamide.

6. Process for the preparation of a compound of general formula (1),
2
Oa N~ Ry
X \ N et
N
g O
1
Y
25
in which

X represents a hydrogen or halogen atom,

R, represents a hydrogen atom or a (C4-Cq)alkyl group,

R, and R; each represent, independently of one another, a hydrogen atom or a (C+-
30  Cyalkyl group or eise R, and R; form, with the nitrogen atom which carries them, a

pyrrolidinyl, piperidinyl, morpholinyl or 4-alkylpiperazinyl group, and



b]indo | e-I|-carboxamide

7-chloro-N, N, 5-trimethyl -4-oxo-3-(pyrazin-2-yl)-3,5-di hydro-4H pyri dazi no[ 4
,5- 10 b]indol e-1 -carboxam de

1-[[ 7- chl or o- 5- met hyl - 3- (pyri di n-4-yl ) - 4- oxo- 3, 5-di hyd? ¥24999ri dazi no[ 4,
5-b]indol - 1-yl]carbonyi]pi peridine 7-chloro-N, N,

5-trinet hyl - 4- oxo- 3- ( 2- net hyl pyri di n- 4- ylsr)o- 3, 5-di hyd ro-4H

pyri dazi no[ 4, 5-b] i ndol e- 1-carboxam i de 1

1-[[7-chl oro-5-nmet hyl - 3- (2- et hyl pyri di n-4-yl ) -.4. ax idopyrHidy d g@ndlin,

pyri dazi no[ 4, Hst UpPieERAte 12 yﬁ?ﬁ%’ﬁ%ﬁ'ﬂﬁ 155 Pr o i %ﬁ"ﬁgﬂ O-r-gsud‘o'éyﬁﬂuﬂr. " ‘ "

7- chl or o- 3- ( 2+swRtihainypypyiididinyid- pyrazing, 1ar  eyridazinybtyRes - -Reing. Sossibley; R M, 41
pyri dazi no[ 4, 5-hl 'a%ﬁg-,}mﬁﬁ{ QA 3 brkRere RBlo§en dianigandrul one aromaete Kg-G4aikil ai m
1, the said conpoun ePng . 7-chloro-N,

N, 5-tri met hy| o8(GXae)aOIM¥Shoxypyri di n-5-yl ) - 3, 5- di hydr o- 4H pyri dazi no[ 4, 5
- b]indol esl -cempliyngana stege cosistitigacess for the preparation of a conpound of
general formula (I 5 | i sents a hydrogen or hal ogen atom
R repr esents%"%Qﬁpgéeeeﬁkegt%%n%@‘férr?%){"gd) al kyl group, R2 and R3 each
represent, independently ofopmne another, a hydrogen atomor a (C - 30

C4) al kyl group or el se @&yand R3 form wth the nitrogen atom which carries
them a pyrrolidinyl, pipgridinyl, norpholinyl or 4-alkyl pi perazinyl

group, and 9 May ?. 3 Wepresem S a heteroaromatic group of

pyridi nyl, 1-oxiydet Yoribeb! i ngl , Isoquinolinyl, pyrimdinyl,
pyrazinyl or pyrida X, it being possible for the heteroaromatic

group to carry one or m!.lqre h&@l ogen atons and/or one or nore (Cl-C4)al kyl
or (Cl-C4)al koxy groups,P

in which

X, R, and Het are as defined above,
10 R"represents a (C,-Cy)alkyl group,

to the amide of general formula (I} above,

either by reaction with an amine of general formula HNR2Rs, in which Ry and R; are as

defined above, |

or by saponification of the ester of general formula (1il) to the acid and then by coupling the
15  acid obtained with an amine of general formula HNR;R3, in which Rz and Rs are as defined

above,
7. Process according to Claim 6, characterized in that the ester of general
formula (1),
ORII
N I
X N\ N-Het (mh
N
141 0
20 1
in which

R, Het and R” are as defined in claim 6,
is prepared by reacting a compound of general formula (11),



5 conprising the stage consisting in converting the ester of general
formula (I111) in which X, RL and Het are as defined above, 10 R
represents a (Cl-C4)al kyl group, to the am de of gener&éﬁgpgﬂﬁla (1) above,
either by reaction with an am ne of general fornula HN Y 3408uhi ch R2 and
R3 are as defined above, or by saponification of the ester of general
formula (111) to the acid and then by cogpling the 15 acid obtained with
an am ne of general fornula HNR2R3, in which R2 and R3 are as defined
above. 7. Process accordjng to Claim6, characterized in that the ester of
general fornmula (111), 2R n which RlL, Het and R' are as defined in
claim®6, is preparee cagti ng a cdﬂbound of general formula (I1), 9 My
2006 51 in which ar@ as defined in claim6, Rand R' each
represent, indeépemny 8¥Rﬂ$ anot her, a (Cl-C4)al kyl group, 5 with a
het er oaryl hydrazi ne i nNa pdlar solvent in the presence of acid at the
reflux tenperature. 89 Process for the preparation of a conpound of
general forrmula (I) N~FL 10 in which

in which

X and R, are as defined in claim 6,
R' and R" each represent, independently of one another, a (C-C4)alkyl group,
5 with a heteroarylhydrazine in a polar solvent in the presence of acid at the reflux

temperature.
8. Process for the preparation of a compound of general formula (1)
e
N"H,
=N )
A
X N~ Het
N
‘5 o)
1
10  inwhich

X represents a hydrogen or halogen atom,
R, represents a hydrogen atom or a (C4-C,)alkyl group,
R: and Ry each represent, independently of one another, a hydrogen atom or a (Cy-
C.alkyl group or else R; and Rs form, with the nitrogen atom which carries them, a
15  pyrrolidinyl, piperidinyl, morpholinyl or 4-alkylpiperaziny! group, and
Het represents a heteroaromatic group of pyridinyl, 1-oxidopyridinyl, quinalinyl,
isoquinoliny!, pyrimidinyl, pyrazinyl or pyridazinyl type, it being possible for the
hetercaromatic group to carry one or more halogen atoms and/or one or more (C+-C4lalkyl
or (C4-C4)alkoxy groups,
20  comprising the stage consisting in
carrying out an N-heteroarylation reaction on an amide of general formula (V),

NRA,

X \*-th e



X represents a hydrogen or hal ogen atom Rl represents a hydrogen atom or a
(Cl1-C4)al kyl group, R2 and R3 each represent, independently of one anot her,
a hydrogen atomor a (Cl- C4)al kyl group or else R2 and9 f 08 with the
nitrogen atom which carries them a 15 pyrrolidinyl, pi ﬁﬂ]gl nyl ,

nor phol i nyl or 4-al kyl pi perazinyl group, and Het represents a

het eroaromatic group of pyridinyl, 1-oxidgpyridinyl, quinolinyl,

i soqui nolinyl, pyrimdinyl, pyrazinyl or pyridazinyl type, it being

possi ble for the . heterga t arry one or nore hal ogen atons
and/ or one or "MS'F"@“?(E-‘ Bﬁ%%%rga%ééhy%ﬁ%fal koxy groups, 20 conprising the
stage consisting in carrying out an N-heteroarylation reaction on an am de
of general formula ¢V), ploSshaycodifPtoT2aims, whargdieriked R, thatppe amige Rboefiell o5
defined above. 9. Process according to Caim8, characterized in that the
ani de of generf@mY& &) nula (V) MN | 5 HL in which X, Rl, R2 and R3 are as
defined in claim8, is prepajgg, by converting the ester of general fornula
(I'v) OR" in which 10 X a afe as defined in claim8 and R represents a
(C, -C4)al kyl group, either reaction with an am ne of general formula
HNR2R3, in which R2 R3/AaTY as (V)

in which X, R, Rz and R; are as defined in claim 8,
is prepared by converting the ester of general formula (V)

OR*
O
=N (V)
X N\ N~H
N
A, 0

in which
10 X and R, are as defined in claim 8 and R® represents a (C4-Cy)alkyl group,

either by reaction with an amine of general formula HNR,Rs, in which Rz and R; are as

defined in claim 8,
or by saponification of the ester of general formula (V) to the
the acid obtained with an amine of general formula HNR,R,, in which R; and R, are as

acid and then by coupling

15 defined in claim 8.

10. Compound corresponding to the general formula (1)
OR"
D)
9]
I"[l COCOR'
F"l
in which

20 R, represents a hydrogen atom or a (C4-C.)alkyl group,
R’ and R” each represent, independently of one another, a (C4-C4)alkyl group.

11. Compound corresponding to the general formula (11}




defined in claim8, or by saponification of the ester of general formula
(I'V) to the acid and then by coupling the acid obtained with an am ne of
general formula HNR2R3, in which R2 and R3 are as 15 d |neg 6€ cl ai m 8.
10. Conpound corresponding to the general formula (11) PMRYEPOG n which 20
R, represents a hydrogen atomor a (C, -C4)al kyl group, R and RR each
represent, independently of one another, (C -C4)al kyl group. 11. Conpound
corresponding to the general fornmula (111) 9 May 2006 53 in which X
represents a hydrogen or hal ogen atom Rl represents a hydrogen atomor a
(C1-A4)al kyl group, resents a heteroaromatic group of pyridinyl,
1- oxi dopyri di nyl , |, isoquinolinyl, pyrimdinyl, pyrazinyl or
pyri dazi nyl type, R ypassi ble for the het er oar onat i ¢ group to carry
one or nore hal ogej stiand QEFE nélBr nore (C -C4)alkyl or (Cl-C4)al koxy
yl

groups, R' repre ' 4 eA) group. 10 12. Conpound correspondi ng
to the general formula ll}bl o] OCH I n which 15X represents a hydrogen or
hal ogen at om R,

in which

X represents a hydrogen or halogen atom,
R, represents a hydrogen atom or a (C4-C4)alkyl group,

5 Het represents a heteroaromatic group of pyridinyl, 1-oxidopyridinyl, quinolinyl,
isoquinolinyl, pyrimidinyl, pyrazinyl or pyridazinyl type, it being possible for the
heteroaromatic group to carry one or more halogen atoms and/or one or more (C4-Cy)alkyl
or (C-C,)alkoxy groups,

R” represents a (C4-C,)alkyl group.
10
12. Compound corresponding to the general formula below

OH
e

~N
N~Het

in which
X represents a hydrogen or halogen atom,

15 R, represents a hydrogen atom or a (C4-Cy)alkyl group,
Het represents a heteroaromatic group of pyridinyl, 1-oxidopyridinyl, quinolinyl,
isoquinolinyl, pyrimidinyl, pyrazinyl or pyridazinyl type, it being possible for the
heteroaromatic group to carry one or more halogen atoms and/or one or more {C4-Cy)alkyl
or (C1-Cy)alkoxy groups.

20
13. Compound corresponding to the general formula (IV)
OR”
O
=N (V)
X LT
Yo%




R, represents a hydrogen atomor a (Cl-C4)al kyl group, Het represents a
het eroaromati ¢ group of pyridinyl, 1-oxidopyridinyl, quinolinyl,
i soqui nolinyl, pyrimdinyl, pyrazinyl or pyridazinyl tﬁ% i%ogei ng
possi ble for the heteroaromatic group to carry one or Bhad gen at ons
and/or one or nore (C,-C4)al kyl or (Cl-C4)al koxy groups. 20 13. Conpound
corresponding to the general fornula (1V)g OR" 9 May 2006 54 in which X
represents a hydrogen or hal ogen atom Rl represents a hydrogen atomor a
(C1-&A4) al kyl rou R' represents a (Cl-C4)al kyl group. 5 14. Conpound
correspondi ng by 'Erhe general fornula below in which X represents a hydrogen
or hal ogen at ofmepreseritda hydseges ehbaloggn#PAt ogen at om or a (C1- C4) al kyl group.
15. Conpound grkseRARd Kydrdgen 4@ cBaer@)alfydgroud.a (V) NRZR$ in which 15 X
represents a h _drogen or h%I ogen cﬁbom Rl represents a hydrogen atomor a
(C1-A4) al kyl d%/d%,seﬁ?aa(ﬁéf RERTES represent, independently of one anot her,
a hydrogensatomor a (Cl-C4)alkyl group or else R and R3 form wth the
ni trogen at om whi chycar r &fpduh®Barredponaing téiht dirtrd! forpiilpeelbdti nyl ,  rmor phol i nyl
or 4-al kyl pi perazinyl group. 20

OH

X \ \N“H
N
! (6]
F‘1
in which
X represents a hydrogen or halogen atom,
10 R, represents a hydrogen atom or a (C4-Cy)alkyl group.

15. Compound corresponding to the general formula (V)
NR,R,
=N W™
¥ \ N—~y
N
A o)
1
in which

15 X represents a hydrogen or halogen atom,
R, represents a hydrogen atom or a (C4-Cq)alkyl group,
R, and R; each represent, independently of one another, a hydrogen atom or a
(C4-Cy)alkyl group or else R and R, form, with the nitrogen atom which carries them, a
pyrrolidinyl, piperidinyl, morpholinyl or 4.alkylpiperazinyl group.

20
16. Medicament, characterized in that it comprises a compound according to

any one of Claims 110 5.

17. Pharmaceutical composition, characterized in that it comprises at least

25 one compound according to any one of Claims 1 to 5, in the form of the base, of a
pharmaceutically acceptable salt, of a pharmaceutically acceptable solvate or of a
pharmaceutically acceptable hydrate, optionally in combination with one or more

excipients.



16. Medi canent, characterized in that it conprises a conpound according to
any one of Clainms 1 to 5. 17. Pharnmaceutical conposition, characterized in
that it conprises at |east 25 one conpound according tqg _any one of Cains
| to 5, in the formof the base, of a pharmaceutically 8&\4%@%e salt, of
a pharmaceutically acceptable solvate or of a pharnmaceutically acceptable
hydrate, optionally in conmbination with ogg or nore excipients. 9 May 2006
55 18, Use of a compound according to one of clains 1 to 5 in the
preparation of a nedicanment for the prevention or the treatnent of

peri pheral neuropathies, notor neurone conditions,. neur ki

di seases of the cent&al H‘éﬁ?f@tﬁé’"’@?'ﬁ'tdeaﬁfmgfﬂg( °ecf'X9,°féa'gﬁﬁﬁ%‘ég@@ggﬁgg%hyﬁf

di sorders, acuj enddicambhitofor che preséntiomufthe dreatment ofgperipheral oeuspRathies; gnotor

di abetic nephro s di@fod | 8 icBftrdl RENbUS S6RAC wnxiety,
nyocar di al inf'?#%%%%?d'iﬁog‘éhg%?ﬁ&gagg%% ﬁg‘sfﬁg\%rﬁp{hﬁﬁgs, coro afyb NAGRRARS M
angi na pectSor i epilepsit HefPoligorders 334 PRANERIC PR3 ‘“ﬁ‘l‘fg"'e’}‘f&a?'i’ms'g{a{}%‘}s&” : _

i nfl ammat ory hgghiopgth$ @aRkR ischidhtia aihd eedis: idsutficleacy; anydiandiainfarction dF@ABAL s or

gzng | |r g;? : Emg]j ofggea(oérgrts Iur gr ?na@? \E%?&%gl}ngér@ma e@tlaﬁs. iﬁ‘éﬁﬂol_ﬁ)ﬁ\é@ﬁ@ﬁ&ﬁg@m& the

' ctlorls, co dlthns,related ttﬁor
i ncorrect pr ol hdagnatves rinflemniatarnheagstiseasisgside eiiastsdue o ersdigtox MEPIEAMEATS ¥
tunours and CapCer fasulf bk HaGP Wtrgehy, Qltferostierosi and its)fthrambarimbolc dorpigsiss,

pul monary lIOmc | raestemgs(i)sr, ygrgflt Srgjggt%%é, conditions related to incorrect proliferation or incorrect

migration of smooth muscle cells, tumours and cancers, cutaneous stress, chronic

inflammatory diseases, pulmonary inflammatory diseases.




