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3- Het eroaryl - 3, 5-di hydr o- 4- oxo- 4H pyri dazi no[ 4, 5- b] i ndol e- 1- acet am de
derivatives, their preparation and their application in therapeutics 5 The

i pvention relates to

3- het eroaryl 3, adi I:G0-4- 0X0- 4H- pyri dazj no[ 4, 5-b] i ndol_e-1- acet am de '
derivative co%p?gégggsiﬁready known are %,S-dihydroper&Eﬁﬂ%ﬂ@{Q§QﬂW ndol e
derivative conpounds, described in docunent 10 WO A- 0044384, Wi ch have in

vitro affinity for peripghgral benzodi,azepi.ne receptors (PBR or p sites).
There still exists a negdE ge PRaY n&’?o dngF8545FBﬁUﬁV§'mhich exhibit a

good in vivo gGiiMLLY hesi Lon_responds .t.o this aimby prqviding new
15 conpounds gﬁic% exﬂ?gif5iﬁygﬁ??gga%dagﬁtgm@geaﬁﬁﬁﬁW3fﬁﬂﬁg'pégﬁﬁﬁéra
benzodi azepi ne KAERRLY S onl NE1d NMENT i vj des, {he coppounds of the
general formula (1) bel ovcxzn The i nven]{io%b %éséot%lgv% egh%?%%%ggggsfor

pr epar.i ng 20 conpounds of general fornmula (I). The invention further

provi des conpounds which can be used in particular as synthesis

i nt er medi &t es of conpomhdsiﬁbeﬁtﬂ@ha&eﬁaﬁﬁ%|%o(HLhé@H%déE§¥u§qu
additionally provides for uses of 25 conpounds of general “formula (I)

par ti cul ar | ydihydedié+nab-pHegdyetidaat niof 4pBapaeeidiccal- Lamesidd ons. The
conpounds of the invention are of the a general fornmula (1): X in which
2 (1) Rz R3 derpvakiveprespntisda.hydrogen or hal ogen atom
' Already known are 3,5-dihydropyridazino(4,5-
blindole derivative compounds, described in document
10 WO-A-0044384, which have in vitro affinity for
peripheral benzodiazepine receptors (PBR or p sites).
There still exists a need to find and to develop
products which exhibit a good in vivo activity.
The invention responds to this aim by providing new
15 compounds which exhibit in vitro and in vivo affinity
for peripheral benzodiazepine receptors.
The invention first provides the compounds of
the general formula (I) below.
The invention also provides processes for preparing
20 compounds of general formula (I).
The invention further provides compounds which can be
used in particular as synthesis intermediates of
compounds of general formula (I).
The invention additionally provides for uses of
25 compounds of general formula (I) particularly in
medicinal products or in pharmaceutical compositions.

The compounds of the invention are of the



il

5*Rl represents a hydrogen atomor a (Cl-C4)al kyl group, Rz and R3 each

I ndependently of one another represent a hydrogen atomor a (Cl-C9)al kyl
group, or else Rz and R3, together with the nitrogen atom bearing them
ferma pyrrol sdinyl, piperidinyl, norpholinyl or 4-(Cl-C4) 10

al kyl pi perazinyl group, and Het represenps a heteroaromatic group of
pyridinyl, quinolinyl, isoquinolinyl, pyrimdinyl, pyrazinyl or pyridazinyl
type which may carry one or nore hal ogen atons and/or one or nore

(C1- C9) al kyl ganererl (Fekmlf {CYm@l.koxy groups. The conpounds of the invention
may exist in the formof bases or additiog salts with acids. Such addition
salts formpart of the invention. These s Pts are advant ageously prepared
with 20 pharmaceutical |y acceptabl e acids, gal though the salts of other

‘aci ds useful, for exanple, for purifying o isgfhting conpounds of fornul a
(1) l'ikew se form part 1 3 of the inven M _ The conpounds of formula
(I') may also exist in the formof hydrated or sg%vates;'that I's, in the

N
A
N— Het

in which
X represents a hydrogen or halogen atom,

5 Ry represents a hydrogen atom or a (C;-C4)alkyl group,
Rz and Rz each independently of one another represent a
hydrogen atom or a (leC4)alkyl group, or else R; and Rj,
together with the nitrogen atom bearing them, form a
pyrrolidinyl, piperidinyl, morpholinyl or 4-(Ci-C4)-

10 alkylpiperazinyl group, and
Het represents a hetercaromatic group of pyridinyl,
quinolinyl, isoquinolinyl, pyrimidinyl, pyrazinyl or
pyridazinyl type which may carry one or more halogen
atoms and/or one or more (C1-Cs)alkyl and/or (Cqi-

15 Cy)alkoxy groups. |

The compounds of the invention may exist in

the form of bases or addition salts with acids. Such
addition salts form part of the invention.
These salts are advantageously prepared with

20 pharmaceutically acceptable acids, although the salts
of other acids useful, for example, for purifying or

isolating compounds of formula (I) likewise form part




form of associations or conbinations wth one or nore 5 nol ecul es of water
or with a solvent. Such hydrates and solvates |ikew se formpart of the

i nvention. In the context of the present invention - a hal ogen atom
represents a fluorine, chlorine, bromne or iodine; 10 - a (Cl-C9)al kyl
group represents a linear or branched, sgturated aliphatic group containing
1 to 4 carbon atons. By way of exanple, nention nay be made of nethyl,

et hyl, propyl, isopropyl, butyl, isobutyl and tert-butyl groups; 15 - a
(C1- @) al koxyw e IBAsEIH s an oxygen radical containing 1 to 4 carbon
atons which is substituted by an al kyl group as defined above. Anong the

conpounds of formula (IDhepradtigiachdy dherdnerd i en) @é§fgiggde§9ggounds are
t he conpounds 20 for which X represents a hal ogen atoni and/or Rl

represents aifCrheQfatylof andixrtdy andsdBratash tR&epesgenhl ynef one
anot her, represent a (Cl-C9)al kyl group, or else RZ and R3, together with
25 t he ni t r oderrmatcdmaseand ireg itdrem o aronitad pytt Toh$ dirtyh e or more
4- (Cl1- CQ al kyl pi perazi nyl group; and/or Het represents a heteroaromatic
group of pyriglgpulepef Watemmixhviy aasolvante. cfuahrkyiabbgenaations
and/or one or nore (Cl-C4)al kyl and/or (G -C9)al koxy groups.
solvates likewise form part of the invention.
In the context of the present invention
- a halogen atom represents a fluorine, chlorine,
bromine or iodine;
10 - a {Ci-Cylalkyl group represents a linear or
branched, saturated aliphatic group containing 1 to 4
carbon atoms. By way of example, mention may be made of
methyl, ethyl, propyl, isopropyl, butyl, iscbutyl and
tert-butyl groups;
15 - a (C1-Cy)alkoxy group represents an oxygen radical
containing 1 to 4 carbon atoms which is substituted by
an alkyl group as defined above.
Among the compounds of formula (I) provided
by the invention, preferred compounds are the compounds
20 for which
X represents a halogen atom; and/or
Ri1 represents a (C,-Cy)alkyl; and/or
R and R;, each independently of one another, represent
a (C1-Cy)alkyl group, or else R, and Rs, together with
25 the nitrogen atom bearing them, form a pyrrolidinyl or
4-(C1-Cy) alkylpiperazinyl group; and/or

Het represents a hetercaromatic group of pyridinyl type




“Conmpounds for which X, RlL, RZ, R3 and Het are all as defined above in the
subgroups of preferred 5 conpounds are particularly preferred, and nore
specifically, anong these, the conmpounds for which X represents a chlorine
atom R represents a nmethyl group. Anong the conpounds of formula (1)
provided 10 by the invention, by way of gxanple, conpounds of the invention
are the follow ng: 1: ,
7-fluoro-N, N, S-trinethyl -4-o0xo-3-(pyridin-2-yl)3,5-di hydro-4H pyri dazi noJ 4,

155, 5 hyaracon mrt dasr b 8 B 1 hoet A4 et raE a arty oY BhR L)

15 3, 5-di hydr o- 9H- pyri dazi no[ 9, e hy

3: more (C1-C,)alk -

7-fluoro-N, N, S-tri (malt h;( - 4- %’)Jiofjgg(/gir i(gl1 ngﬂ-ayﬁlsos}f%-%ﬁ%%)pd? 0- 9H- pyri dazi nol 4,
5-b]indol e- 1-acet am de dusoehdoOrise iidd 20 #;, R,, R; and Het are
7-chloro-N, N, S-trinet hyl - 4- oxo- 3- (pyridi n-2-yl)

3, 5-di hydr o- @¥lpyars dixezfi imed D, dodote NU0| tnd - aeey 8dHPE §F preferred

7-chl oro-N, N, S-tri net hyl - 4- oxo- 3- (pyri di n-3-yl) 3, 5-di hydr o- 4H pyri dazi noJ 4,
5- b] i ndol & 1camgtcarriche dre patt Drokd; Ny pidfertdy) - 4n@x@ode( pyri di n-3-yl)
25 3,5-dihydro-ﬁgbgyridazino[4,5-b]indole-l-acetanide hydrochl ori de (1:1)
7: 7-chl or o- NPRCS-fidanlishy |ambrox cci3 ey riltd nedmpydynds for which

3, 5-di hydr o-4H- pyri dazi no[ 4, 5- b] i ndol e- 1- acet am de hydrochl oride (1:1) 8:
7- chl or o- N, N*SIERGRSERAS R @l eciee mtdwd B indior®sent8, &-mi tyydk o- 4H- pyri d
azino[4,5-b]lindole-1 5 acetam de 9:
7- chl or o- N, N¥&°&Fhy| - 5- net hyl - 4- oxo- 3- (pyri din-3
yl) -3, 5-di hydro- 4H pyridazi nol.4, 5-b indqgf-l-acetanide 10 _
4-tret hyl - 1- [ 2- [ 7- chl or S8 et SLMRRHNGHR RB-feymula (I) provided
4-oxo-3,§ndi dee-4H-pyri in%l4,5-b]i dol -1-yl]acet10 1-yl]pi perazine
hydr ochl ori dé (%gf)lfl:QE- 1 T % &5 -Sit %G-Q?WP?EWﬂ¥3$g|€ha-OXO
invention are the following:
1: 7-fluoro-N,N, 5-trimethyl-4-oxo-3- (pyridin-2-yl}-
3,5-dihydro-4H-pyridazino[4,5-b] indole-l-acetamide
2: 7-fluoro-N,N,5-trimethyl-4-oxo-3- (pyridin-3-y1) -
15 3,5-dihydro-4H-pyridazino[4,5-b]lindole-l-acetamide
hydrochloride (1:1)
3: 7-fluoro-N,N,5-trimethyl-4-oxo-3- (pyridin-4-yl) -
3,5-dihydro-4H-pyridazino[4, 5-b]indole-1l-acetamide
hydrochloride (1:1)
20 4: 7—chloro—N,N,5-trimethyl—4—oxo—3—(pyridin—Z—yl)—
3,5-dihydro-4H-pyridazino[4, 5-b)lindole-1l-acetamide
5: 7-chloro-N,N,5~trimethyl-4-oxo-3- (pyridin-3-yl)} -
3,5-dihydro-4H-pyridazino{4, 5-b]indole~1-acetamide
6: 7-chloro-N,N,5-trimethyl-4-oxo-3- (pyridin-3-yl) -
25 3,5-dihydro-4H-pyridazino[4,5-b]indole-l-acetamide
hydrochloride (1:1)

7: 7-chloro-N,N, 5-trimethyl-4-oxo-3- (pyridin-4-yl)-




3.;5-di hydr o- 4H pyri dazi no[ 4, 5-b] i ndol -1-yl ]acet-1 yl]pyrrolidine 12
1-[2-[7-chl oro-5-net hyl - 3- (pyridi n-4-yl)-4-oxo 15

3, 5-di hydr o- 4H pyri dazi no[ 4, 5-b] i ndol - 1-yl Jacet-1 yl ] pyrrolidine

hydrochl oride (1:1) The conpounds of general fornula (1) can be prepared by
processes which are illustrated hereinbelLow. 20 Throughout the remai nder of
the description the internedi ate conpounés (rry, (rer), (1rv)y and (V) are

t hose shown in the schene bel ow a 6 Schene ~ COOR~ (1) N R (1V) (~)
(1) A compou d of ral fornula in_which X and R1 are as defined
above and R dégé‘/ﬁf "@Ly%l@zj‘ar&g/ 4 yrolprieler eateatamifea 3-chloro-3

oxopropanoat%fg é¥H¥gfgdechnﬂa.ClCOCHZCCZR' I n which

8: 7—chloro—N,N,5—trimethyl—4-oxo—3—(6—methylpyridin—
3-yl})-3,5-dihydro-4H-pyridazino[4,5-b]} indole~1-
5 acetamide
9: 7—chloroQN,N%diethyl—S—methyl—4-oxo—3—(pyridin—3—
yl)-3,5-dihydro-4H-pyridazino[4,5-b] indole-1l-acetamide
10 4-methyl-1-[2-[7-chloro-5-methyl-3- (pyridin-3-yl) -
4-0ox0-3, 5~-dihydro-4H-pyridazino[4,5-blindol-1-yllacet-
10 1l-yl)lpiperazine hydrochloride (1:1)
11: 1-[2-[7-chloro-5-methyl-3- (pyridin-3-yl)-4-oxo-
3,5-dihydro-4H-pyridazino4,5-b]lindol-1-yl]lacet-1-
yllpyrrolidine
12 1-[2-[7-chlcro-5-methyl-3- (pyridin-4-yl)-4-oxo-
15 3,5-dihydro-4H-pyridazino[4,5-b]lindol-1-yl]lacet-1-
yllpyrrolidine hydrochloride (1:1)

The compounds of general formula (I) can be
prepared by processes which are illustrated
hereinbelow.

20 Throughout the remainder of the description
the intermediate compounds (II), (III), (IV) and (V)

are those shown in the scheme below.



R' represents a (Cl-Cqg)al kyl group, in a solvent such as dichl oroethane at
anbi ent tenperature in the presence Y of a Lewis acid, titanium
tetrachloride for exanple, to give the diester of general formula (I111).
The keto ester function of the diester of general formula (I11) is
converted into keto amde to give the 5 gonpound of general formula (I1V) by
the action of an am ne of general formula HNRZR3, in which RZ and R3 are as
defined above, in the presence of a catalyst such as ,

4- (di met hyl am no) pyri di ne. According to,a first preparation pathway the
conpound 10 of general forrmula (IV) i qﬁggﬁted in a polar solvent in the
presence of acid withyaReteroaryl hydrazine to give an am de of general
formula (1). Acco g t g a&E¥Ond pHeparati on pathway the conpound of
‘general fornmul YA SNreated with hydrazine with 15 heating in a sol vent
such as toluene in the pﬁﬁsence of a catalytic anbunt of acid to give a
pyri dazi noi ndol e of {general formula (V). Finally an N-arylation reaction is
performed on the pylidazi noi ndole of general forrmula (V) in the presence of
a heteroaryl halide! or else~pf 20 a heteroaryl boronic acid derivative and
a netal salt, such as a Qpppey—<t, leading to a conpound of genera
formula (1). The reagtant 3—e#pl oyed &Bove are avail able commercially or are
described in the | e, or else'can be 25 prepared by methods which
are descri bed whi ch are known to the skilled worker. Mre
particularly t ‘ 'ﬁ asdoderivatives bearing 8

A compound of general formula (II) in which X
and R; are as defined above and R’ represents a (Ci-
5 Cy)alkyl group is treated with a 3-chloro-3-
Ooxcpropanoate of general formula ClCOCH,CO,R”, in which
R" represents a (C1-Cq)alkyl group, in a solvent such as

dichloroethane at ambient temperature in the presence



a‘heteroaromatic group nmay be prepared by nmethods anal ogous to those known
in the literature (Synth. Comon. 1996, 26, 3543 and W9803484). The

preparation of the starting conpounds of 5 general formula (I1) is
described in the docunent WO A 0044751 in the case where X is a chlorine

atom In the case where X is a fluorine atomthe conpound of genera
formula (I1) is prepared anal ogously starting from nethyl
6- f | uor oi ndol e- 2- carboxyl ate, which is described 10 in the literature (J.

Med. Chem 20@0a 43widk/Qbid,ThE e | oVl the c ounds of
general formula (I11), R 15 in &%ich igﬁﬁﬁéggéﬁ%g%. @%r Eﬁﬁp ’h%?ogen

atom Rl repgéventhea dipdtegen fAlRMeda1a ddvky agﬁy group, R and R',
each independently of one another, represent a (CIL- al kyl group, 20 which

are useful aSheykefiesiestient fumediiares ff @hePrERAH Y SORAUNS of genera
formula (1). The invention additionally provides the conpounds of general
formula (1V)formudax (IdIwhiishc¥nverted into keto amide to give the
5 compound of general formula (IV) by the action of an
amine of general formula HNRyR3, in which R; and R; are
as defined above, in the presence of a catalyst such as
' 4-(dimeﬁhylamino)pyridine.
According to a first preparation pathway the compound
10 of general formula (IV) is treated in a polar solvent
in the presence of acid with a heteroarylhydrazine to
give an amide of general formula (I).
According to a second preparation pathway the compound
of general formula (IV) is treated with hydrazine with
15 heating in a solvent such as toluene in the presence of
a catalytic amount of acid to give a pyridazinoindole
of general formula (V). Finally an N-arylation reaction
is performed on the pyridazinoindole of general formula
(V) in the presence of a hetercaryl halide, or else of
20 a heteroarylboronic acid derivative and a metal salt,
such as a copper salt, leading to a compound of general
formula (I).
The reactants employed above are available commercially
Or are described in the literature, or else can be
25 prepared by methods which are described therein or
which are known to the skilled worker.

More particularly the boronic acid derivatives bearing




X'represents a hydrogen or hal ogen atom Rl represents a hydrogen atom or a
(C1-C9)al kyl group, 5 R represents a (Cl-C9)al kyl group, Rz and R3, each

i ndependent|ly of one another, represent a hydrogen atomor a (Cl-C9)al kyl
group, or else RZ and Rs, together with the nitrogen atom bearing them
forma pyrrolidinyl, piperidinyl, norpholg nyl or 4-(Cl 10

C4) al kyl pi perazi nyl group, which are useful as synthesis internediates for
preparing conmpounds of general forrmula (1). The invention further provides

t he conmpounds afetgensy epresents a
hydr ogen or halézen aifé#égé.repr %0 g geF%ﬁéBa EXHPSFE gFC:l C9) al kyl

group, 1Y afsh R o eaedisd NEePERAEHt L 0 present a
hydrogen atom or a (Cl-CQ al kyl group, or£% selgggagggés?sygégther with the

ni trogen atorGdmearn.nd 99€m24 013543 pyhdOkd 98 0yhg4pi peri di nyl, morpholinyl
~or 4-(C1 5 CD)aIkyIplperaZ|nyI group,

The preparation of the starting compounds of
5 general formula (II) is described in the document WO-A-
0044751 in the case where X is a chlorine atom. In the
case where X is a fluorine atom the compound of general
formula (II) is prepared analogously starting from
methyl 6-fluoroindole-2-carboxylate, which is described
in the literature (J. Med. Chen. 2000, 43, 4701).

The invention also provides the compounds of

general formula (III),

0 R“

coor (1)

|
R,

in which
X represents a hydrogen or halogen atom,
R; represents a hydrogen atom or a (C1-C4) alkyl group,
R’ and R”, each independently of one another, represent
a (Ci-Cy)alkyl group,
which are useful as synthesis iﬁtermediates for
preparing compounds of general formula {(I).

The invention additionally provides the

compounds of general formula (IV),




whi ch are useful as synthesis internediates for preparing conpounds of

general fornula (I). The exanples about to followillustrate the
preparation of some conpounds of the invention. These 10 exanpl es are not
li-mtative and only illustrate the invention. The nunbers of the conpounds

exenplified tie up with those given in tRQe table thereafter, which
illustrates the chem cal structures and tThe physical properties of sone
conpounds in accordance with the 15 invention. The el emental m croanal yses
and the IR and NVR spectra confirmthe strucBures of the conpounds
obt ai ned. Exanple 1 (Conpound 1). ~R;

7-fluoro-N, N, S-trinmethyl -4-oxo- 3- 2 I)N39520

di hydr o- 4H pyri dazi no[ 4, 5- b] i ndo, eétami de 1.13 Met hyl

6- fl uor o- 1- net hyl - 1H-i ndol e- 2% & A 600_sus@Q@sion of 7.9 g (197
mmol ) of sodi um hydride (washed wth )pgfrof€PR et her ‘bef orehand) and 36.1 g
25 (176 mmol) of nethyl 6-fluoro-1Hindol e-2-carboxylate (containing 10 to
20~ of ethyl 6-fluoro-1Hindol e-2carbdxylate) in 250 m of

N, N-di met hyl formam de is 11 stirred at anbient tenperature for 2 h. Then
12 m (193 n#Bl ¥RéEh odonet hane in 50 ni of N, N di met hyl for mani de are added
and the mxtyre is stirred at anbient tenperature for 12 h. 5 The contents
are poured ifit 5°BRSPEERarehYidtadae omikshlagemsttheme i s added and t he
aqueous phasE is neutralized with hydrochloric acid (1N). The organi c phase
i s separat ed bffSPWRIRRES WPt RYGRPERD aftrEdosver (Sodfuneblyi ageoupi |l tered
and concegtrate r._reduc 1 ressure. The residue is purified by
chronatog?apﬁy gﬁﬂgggﬁngaagzglngﬁﬁ%kY% ARt ure of solvents

(cyel ohexanchyliiald S oMElnansin RYSRSLY 1P Shgnahehber oTehanelethy

a hydrogen atom or a (C;-Cs)alkyl group, or else R, and

R;, together with the nitrogen atom bearing them, form a
pyrrolidinyl, piperidinyl, morpholinyl or 4-(Ci-
10 C4)alkylpipérazinyl group,
which are useful as synthesis intermediates for
preparing compounds of general formula (I).
The invention further provides the compounds

of general formula (V)

15

\

x Y MM )
Y%
R,

in which

X represents a hydrogen or halogen atom,

R; represents a hydrogen atom or a (C1-C4)alkyl group,



2.7 g (170 mmol ) are isolated of a white conpound of 15 nethyl

| uor o- 1- et hyl - 1Hi ndol e- 2- car boxyl ate containing 10 to 20~ of ethyl
| uoro- 1- met hyl - 1H i ndol e- 2- carboxyl ate. 1.2. nethyl
-[ 6-fl uoro- 2- (net hoxycar bonyl )-1 net hyl - 1Hi ndol - 3-yl ] - 3- oxopr opanoate 20
n portions, 6.5 mM (60 muol) of nethyl ﬁ-chloro-S-oxo propanoat e are added
o a solution of 6.6 M (60 mml) of tit Giiumtetrachloride in 80 m of
1,2-dichloro ethane. The mixture is stirred at anbient tenperature for 30

m nutes. A sq{utiaon_of 5 (24.1 I f t hyl 25

6-f 1 uor o- 1- rrg:%zh%ﬂ SE nSSEE- ?8&?%@?%‘538 (r;%oﬁ’}f/‘&i RORGNES rt & eRFE S tet hy|

6-fl uoro- 1- i -2 carboxyl ate btained in step 1.1., is added

and t he 1g%mh¥g%€de§%£d%[§?r%% %t ?ﬁ%&%ﬁgﬁky FECFRe r(ﬁrxteLL)Ltsg #@ B8bred into

ice water ang.ex itk dicghl or.qnet .+ 1he organic_,phase.is

separ at ed of ﬁs'mg?%%gt%%*ﬁl\r%t écglré rl&er%%\%%%%g?buerﬁ%ﬁq at[rge,m‘fi??]érpeﬁ 5 and

concentr at ed gindes freduced Th ) i rpfied by

chr omat ogr aphy on a siI|(ﬁi%ﬁﬁgfiﬁfhﬁﬁﬁgT%ﬁé%gfg§¥?oﬁgxgné¢Hichloronethane:

90/10 to (}'/1@13)hnamg,ii@@rgrzqm@tlh@wu@t,hyl acetate 100/0 to 50/50). This

gives 13 g of a pasty solid containing primarily 10 the compound. It is

used as it ishich kg asdefl tdhe Symthesis. idtSrmediates for

N, N- di met hyl - 3-[ 6-f | uor o- 2- ( met hoxycar bonyl ) 1- net hyl - 1H i ndol - 3-yl ] - 3- oxopr

opanani de A $egamiofyg gasgmumdl mef hydreetak formassedrj nto a 15 m xture of

13 g (44.4 mol ) of nethyl

3-[ 6-fl uor o- 2( net hoxycditisorepdmpilamtaiydutl Heo nfiol 1 8w yi ] 1 3s oxepe ophaoat e,

obtained in step 1.2., and_ 0.2 g (1.63 mmwol) of

4- (N, N- di met BYIePERatHA ih romen @onndunsts tof udne. invwemdian el Thaseondenser,

surrmuntelg) by a 2Q balloon flask, is fitted and the solution is stirred at
0

100C f or oMk &9 8% &19% ldobi et ive A enrly elbbiattaee able
concentratediu%%e%.redugﬁgspre sureﬁggo m of dichl oronet hane, water and
hydr ochl or i ¢ *acid “¢ER) é’d’ﬁfﬁ%ﬁrs]' TFarfMRALRLS | exemphi fied bie, 25
washed with ter, dii over sodi um.sulfate, filtered and concentrated
under reduce prﬁés’tgurtg%%'ﬁhe{ﬁrveesni leeq:]iIEe pt[?ﬁ?JfGT‘e HPThr ot Wyt Sdhy on a

silica gel cghdfBtralds the chemical structures and the physical

3
6- f
6- f
3-[
|
t

properties of some compounds in accordance with the
15 invention. The elemental microanalyses and the IR and

NMR spectra confirm the structures of the compounds

obtained.

Example 1 (Compound 1).

7-fluoro-N,N, 5-trimethyl-4-oxo-3- (pyridin-2-y1)-3, 5~
20 dihydro-4H-pyridazino[4,5-b]lindole-1-acetamide

1.1. Methyl 6-fluoro-l-methyl-1H-indole-2-

carboxylate

A 60% suspension of 7.9 g (197 mmol) of sodium hydride

(washed with petroleum ether beforehand) and 36.1 g
25 (176 mmol) of methyl 6—fiuoro—lﬂ%indole—Z—carboxylate

(containing 10 to 20% of ethyl 6-fluoro-lH-indole-2-

carboxylate) in 250 ml of N,N-dimethylformamide is



(€l uent: cycl ohexane/ di chl oronet hane: 50/50, then dichl oronethane/ et hyl
acetate 100/0 to 0/100). 4.6 g (14 mmol ) are isolated of a yellow solid,
which is used as it is in the rest of the synthesis. 5 1.4
7-fluoro-N, N, S-trinethyl - 4- oxo-3-(pyrid-2

yl) -3, 5-di hydro- 4H pyri dazi no[ 4, 5- b] i ndoje- 1-acetam de A solution of 1.4 g
(4.1 mmol) of

N, N- di met hyl - 3-[ 6f | uor o- 2- (met hoxycar bonyl ) - 1- net hyl - 1H i ndol - 3-yl ] - 3oxopr o

panami de, obtsaiite@d BtStedbikn}: +d f, sol yte efhanpl is heated

at reflux for 22 h with a few drogg)eg%‘g}%égi%?@a%&lcﬂé%?digrfﬂflA g (12.8

mmol ) of 2- pyiiddy mpdnazime.ocdbi tHatted! & HSO q@lfﬁ ﬁnﬁ_ concentrated under
or one

reduced pressure. Water and 200 ml of dic ane are 15 added. Sodi um

hydr oxi de soFatiedinyils catded deo aaepH deiekd . anth & HY G i S: rat ed
off, washed with water, dried over sodiun1su|fate,qyﬁf§£?%§ %%HEPQS

concent r at edaéné@biratutetpprassiree fokha x @si due is purified by
chronatographé on a silica gel colum in a mxture of 20 solvents

(di chl or oret RBfeFenkghtacerat pouted Arito GnlAGe Ahaie ikt ure .
acetate/nethﬁnolz 100/0 to 90/10). The product obtained is subsequently
chr omat ogr aphéfneRramnaehenal ial anided eodurohel mametivg Wrasd sl vent s

(di chl or onet han /eihél acetate: 100/0 to 0/100, then 25 ethyl _
acet at e/ net hAnBF+2468%8 Fatbohydyochipsigi wedda (S8)i.d Thshicdydrsid i nsed with
di ethyl eth 25.9 (0.66 | ) of conpound is isolated in the form 14
of a white g%’il?g‘?’ el ?%Bﬁr%ga? of$powashed wiigh: wager,Exkriede RrdrConpound
6) 7-chloro-Ny,N SatL] | -4-0x0-3-(pyr,idin-3-yl)-3,5 5

di hydr o- 4H pyr%%z‘i én%ﬁ%‘@b] fﬁgg%‘?é- gé@t SRNEENRYAechadede reduceichy |

3-[ 6- chl Dy 0-Prd $BL NOXYFRL b % - 1met hyl - 1HL i ndol - 3-yl ] - 3- oxopr opanoate A
sol ution ofI%.Z n (48.€én§%¥ &% %?héPréf&ﬁHogg-§h£9m6%@ﬁﬁéﬁ&hbéﬂe in 70

m of 1,2-dighdoraed hade d I 0 ln spall . portions 5.3 m (48.3
nnDI)'of_titaniun1tetraﬂﬁ§%§@g ggegaﬂg%%uﬁﬁdogﬁgoﬁQQPﬁ?e is stirred at 0C
bothl o nlnutEﬁycﬂbﬁﬁuaﬁe;&ﬁ@ﬁlﬁrgm@tﬁ%ge2 ?§?§é gé g?agplfpﬁpdichloroethane

6- chl or o- 1- net hyl - 1H- i ndol e- 2- car boxyl at e

i s added andlididariotattearie/ Sty eseataubi £0b,beppesglype for 12 h. It is
poured into ice water and extracted with dichloronethané.”” The organi c phase
i s separ at edZff g wdsHedmal)h avsd etsoTited OFes §Qg£gnbgﬁ|§gghg, fril tered
and concgentrated 20 under reduced pressure. The residue | puripled by

chr omat dgt ap§yFheid & ~Filluicozo-geimeottl yirwil K-el niedilt 6 - ZYEh BBS%a0ELEL hyl acet at e:
90/10 to 80/20). ,-This gives a yellow solid, which is triturated in heptane
and then inC@rt8dpiagy il Cettivee200 DD arhyl (& 21 womd)1afe eoppoupd are
recovered, i,n tﬁg formof a_creamcolored solid. 2.2

3-[6-chloro}§gf RO FERPFIHALE-1- net hyl - 1H
1.2. methyl 3-[6—fluoro—2—(methoxycarbonyl)-l—

methyl—lH;indol—S—yl]—3—oxopropanoate

20 In portions, 6.5 ml (60 mmol) of methyl 3-chloro-3-oxo-
propanoate are added to a solution of 6.6 ml (60 mmol)
of titanium tetrachloride in 80 ml of 1,2-dichloro-
ethane. The mixture is stirred at ambient temperature
for 30 minutes. A solution of 5 g (24.1 mmol) of methyl

25

6~fluoro—1-methyl—lH;indole—Z—carboxylate (containing
10 to 20% of ethyl 6-fluoro-l-methyl-1H-indole-2-

carboxylate), obtained in step 1.1., is added and the




15 indol - 3-yl]-N, N-di net hyl - 3- oxopr opanam de A stream of gaseous
dinmethylam ne is passed into a mxture of 15 g (44.4 mol) of ethyl
3-[6-chl or o- 2( net hoxycar bonyl ) - 1- met hyl - 1Hi ndol - 3-yl ] - 3-0x0 5 propanoat e,
obtained in step 2.1., and 0.2 g (1.63 nmol) of '

4- (N, N-di nmet hyl ) am nopryridine in 100 m;pf toluene. Imediately a
condenser, surnounted by a ' balloon flask, is fitted and the solution is
stirred at 100C under | ow pressure for 20 h. The m xture is cooled 10 to
anbi ent t enpetialtinR: ang SONCGRI At efhdndey, le%dlfﬁednpé GRSH fr &g the residue
i s chromat ographed on a silica gel colum (eluent:

cycl ohexane/ giceirent dirtdaings Wl &9, artdiadk o £ &5 oppthane/ et hyl acet at e:
100/0 to 0/100). This gives 3.8 g of a yellow solid which is 15

recrystal | i zed dhrlemeaneditcireor armes f‘c&ﬂﬁﬁ&ﬁbh@g@t@é es@pata¥8d 4£8,9 (5.3
mmol) are isolated of a yellowwhite solid. 2.3

7-chl or o- N, N¥S.styeidmatityl whtoxm- 3jr5ketl howso Abin deai rotd, Sl tadele- 1- acet
am de 20 A solution of 1.7 g (5.2 nmmol) of 3-[6-chloro-2

(et hoxycar béagl Fonoestting tetHuntiiat -1didded\ dak neidy | Broxos Dgasans de,
obtained in step 2.2., in 150 mM of toluene is heated at 90C for 24 h in

t he presencePHFlf?-S’dmbY( Fhronaksiorarhhyady azisiel immodytredruamd a 25

catal ytic anguEt of p-toluenesul fonic acid. The mxture is cooled, an

i nsol ubl e pr 0§ULENES SdiGlebeednsy/ diqhlonamathane § OWikhete W £ 100at er and
16 then with_diisaqpr | ether and dried under reduced pressure. |.70 g
(5.2 miol ) of BB GRS s ety S adRb e R/ G i 3 501 | 0. 5

Mel ting poi Nk, =2 4 ' . . ) )

7-chl oro- N, N?E-ltsr ;g&gﬁw 31928 3 EavYiseldyd contpininmmr M5y dazi nof 4,

5-b] i ndoh - 1-geetapidanRydrqchlor <23 (Q, 63 | )_of 7-chloro-N,

N, 5-tri met hyl - 4- oxl(c)&ljo :I%lIaS é?he r(ﬁ);_s%ﬁ_ %fr i afisnd{rbfgl?ebﬁerﬁfol%t-clt%et ani de,
obtai ned in g{8Phdsds;. is dissolved in 15 nm of Nmethyl pyrrolidone. At
anbi ent tenperature and under an argon atnosphere 0.11 m (1.4 nmol) of

pyridine, 0.193m (1.4npwel)imehknkhi-athyl g Sieve,
0.24 g (1.3 mmol ) of cupric gncet tz%t’te aEd Oq?%%%ﬁﬂg%}%ﬂ%n}ﬂ

2- (pyridi n- 3iyhmgthyB-2Hdi ndabesi-pane 3abgobtbpadiieitie After 24 h of reaction
the insoluble fractions are renoved by filtration and the solution is.

adm xed wit hAOstitean ¢f. gagmoly dimpyhiydiamene0 ik pass2 ((htb gl ) or
triethylamne, 1 g of nolecular sieve, 0.24 g (1.3 mml) of cupric acetate
and 0.2219 (migtwsel §Lol32g( f¢di di mmalyl p£imadthydi Geglserdln@e-2Fhe reaction
is stirred for a further 24 h. The insoluble fractions are renoved by
filtration aHieHrexysarbanel)slonetbuéehti-anddladdel J-Sduced pressure to
renove the solvent. D chloronmethane and water are added. The agueous phase

i s extract e IR G eht oPBRRIARGAeINnTREEP 1.2., and 0.2 g
(1.63 mmol) of 4-(N,N-dimethyl)aminopyridine in 80 ml

of toluene. Immediately a condenser, surmounted by a
balloon flask, is fitted and the solution is stirred at
100°C for 20 h. The mixture is coocled to ambient
temperature and concentrated under reduced pressure.
200 ml of dichloromethane, water and hydrochloric acid
(IN) are added. The organic phase is separated off,
washed with water, dried over sodium sulfate, filtered
and concentrated under reduced pressure. The residue is

purified by chromatography on a silica gel column




17 organi c phases are conbi ned and washed with water. They are dried over
sodiumsulfate, filtered and concentrated under reduced pressure. The
residue is purified by chromatography on a silica gel colum 5 (eluent:
di-chl oronet hane, then ethyl acetate/nethanol: 100/0 to 80/20). A solid is
obt ai ned which is dissolved in a dichl orpget hane/ met hanol m xture. Ethyl
acetate is added and the m xture is partly concentrated. A solid is

i solated by filtration and is recrystallized froma 10 m xture of ethanol

and di chl or onthaset : 1dfe Tghéfarfe /dichloromethane: 50/50, fhen .

chloro-N, N, 5-trinmethyl - 4-oxo-3-(pyridin-3-yl)-3,5di hydro-9H pyri dazi no[ 4, 5-
b] i ndol e- 1- ackitcini aeonSdros ek 15)] ad €t £EOVENGAD 8 bheobprmof a white
solid. 15 Melting point: 255-256C. 20 25 The hydrochloride is forned by

di ssol ving tHe &l i 04 suicltlehmbaveo lated oRt Al geDi oWesbangl @Adch

di chl oromet hane and by adding a SN sol ution of hydrochloric acid in

propan- 2- ol . A tFed @ yish dld iizattilon feom ef hahel syAtR8sgs (0. 20 Mol ) of

conpound is isolated, in the formof a white solid. Melting point:

250- 252C; M4 396. Exarfpiuem (Cdfoutingghyl -4-oxo-3- (pyrid-2-

9-nmet hyl - 1-[ 2-[[7-chl or,0- 5- met hyl - 4- oxo- 3- (pyri di n-3yl) -3, 5-di hydro-4H-pyrid

azi no[ 4, 5- bj iner613-'%-“9131?%¥(9€%°- 1&&1@@%@4&@? %y@'rbbhﬂl@pld'elfaceyaﬁide

[ 3- (6-chl or0-,2- net haxycarbaqny] )-1-net hyl -1H 18 '

i ndol -3-yI]-4 os%&r%o‘p??{‘oﬁ’ﬁﬂyﬁ] D- {fethying bereki ReV7d beetaybndof 62. 84 g (8. 4

mol ) of et hyl _a )

3-[6-ch|ofo-%&ﬁg?ﬁb£§égfggﬁﬁgfﬁfhﬁﬂﬂﬁhT%}$?§Eﬁﬂf%ﬁ@%?d%%Y%DYbba%oate,

obtained in gtep. 2 - oxanpl.e .2, in 5 160 f toluene js heated at
Bt T S ded v en bt G el vt

reflux for 12 h in"the presence _ _ 19 H? pi perazine
01 a0 Dot SrRSTIRS) shabrll\h dy L  B WEI 4e
and 10 mM of f8é~drops of glacial acetic acid and 1.4 g {(12.8 mmol)
of 2-pyridylhydrazine.
The mixture is cooled and concentrated under reduced
pressure. Water and 200 ml of dichloromethane are
15 added. Sodium hydroxide solution is added to a pH > 10.
The organic phase is separated off, washed with water,
dried over sodium sulfate, filtered and concentrated
under reduced pressure. The residue is purified by
chromatography on a silica gel column in a mixture of
20 solvents (dichloromethane/ethyl acetate: 100/0 to
0/100, then ethyl acetate/methanol: 100/0 to 80/10).
The product obtained is subsequently chromatographed on
a neutral alumina column in a mixture of solvents
(dichloromethane/ethyl acetate: 100/0 to 0/100, then
25 ethyl acetate/methanol: 100/0 to 90/10). This gives a
solid, which is rinsed with diethyl ether.

0.25 g (0.66 mmol) of compound is isolated in the form




10 aqueous ammoni a are added. The organi c phase is separated off, the
aqueous phase is extracted with dichloronethane (2 tines 100 nl) and the
organi ¢ phases are conbi ned. They are washed with Water, dried over sodium
sulfate, filtered and concentrated under reduced 15 pressure and the
residue is purified by chromatography onja silica gel colum (el uent:

di chl or onet hane/ net hanol : 100/0 to 90/10). This gives 1.68 g (4.3 mol ) of
a yellowoil. 3.2. 4-nethyl-1-[2-[7-chl oro-5-net hyl -4-o0xo- 3, 520

di hydr o- 9H pyrfi dazaimicfed, fobid ndol - 1-yl ] acet - 1yl | pi perazi ne A sol uti on of
1.68 g (4.3 nmol ) of

[ 3- [ 6- chl or oMyIrteitri pyciartho g2 3 - 22 3t ;h i+t izmdol - 3-yl ] - 3- oxopropi onl-yl]-4
- et hyl pi perazine, obtained in step 3.1., in 25 80 m of toluene is heated
at 90C for 2&Xanpie He {Stegenoedof) 1.7 nl (35 mmol ) of hydrazine

. nonohydrate and a catal yti c anobunt of p-tol uenesul fonic acid. 19 The
mxture is cdoldoramdl e siohaiih el £4-acto-ed- (Sy£oll gy pyaf ELt rati on
and washe% with water and then with diisopropyl ether and is dried under
reduced presSdtydre—£Hrpyy idaBinmid )5-ob] toopberl-acet ambiat ed, in the form
of a mhlte s | id. |ting point: > 300C 3.3.

4- et hyl - YAFOCRLOrEI5: et hyl - 4- oxo- 3(pyridin-3-yl)-3,5-di hydro-4H pyrid
azi no 4,5-b ndol - 110 yl )acet-1-yl ] pi perazi ne hydrochloride (1:1) 0.45

(1_2 LﬂDI) L? 9 € % i ‘[éléﬁié%o (metﬁgxycarbonyl)(l— ) J

4- et hyl - h di hydr o- 4H pyri dazi no[ 4, 5- b] i ndol
-1-vyl )acet 1 él ]E:glyg'elrl%grqgoqetg’té’lﬁ ?I%%W@%te is dissolved in 30 m of

N ot byl pyr 8l daRe offt oRTRL 8Nl SORETALHS 1S And under_an, ar go

at nosphere 0.2 m (2.4 mmol) "o Jopp-3-
triethyl ag nexoBad8ag e Ghl e,, 0,4 of c rlc
acetate and O. 38 9 Og&en&b 70 ﬂ%‘?ﬁiﬁi& d%é%ﬁ%ééﬁﬁ¥%ﬂﬁ(£@ﬂﬁﬁ? e are
i ntroduced. ﬁbteﬂ:241ﬁ Shaleaghi h solybke ti re .renoved
by filtration and 0.2 m (2. 2§nngmoggfsp§r# |ggg B E&o S %ﬁ%1 Tor
triethyl ani neetPadhlgrofiemalrec uddiedsizeve tHe: 44 & é“%ﬁ %) AT C
acetate and 0.39 g (2.4 mmol) of 2-(pyridin-3- yI) 1, 3, 2-di oXxabori hane are
added to the0¥b &t (A0 omindthesr eactoDOtionsbEraed §on1a bupthan 24 h. The
i nsoluble fractions are renoved by filtration and fhe filtrate'is
concentratedmﬁﬁﬂﬁl peabiedopi emstihg1t-0 H- i Aol @OV alrib aal et in

Di chl oro Hgne and water are added. The aqueous phase is extracted with
di chl oro netl PE brgafiehphaseshane donbidded amd washed widde Wi er .
They are drled oV sodlun1sulfate 5 and concentrated under reduced
pressure. Thet +%§?@u% t i 3mbienti EamBerakioratogr 3Bh -olta is Idaaregtl col umm
(el uent: dl&ﬂ{ onethane/neth nol; 100/0 to 90/10% A white solid is
recover ed ose %y%f%ﬁﬁﬁﬁr?ﬂ PELraFRBE Kythi ddshtongmethianea fibe ure of

r opan- 2- of 0 n 0.1 N solution of hydrochloric
20|8 in propan: -quﬁkggg ?e%?9§¥3€ngQgﬁonWPFBﬁﬁawﬁﬁﬁtwﬁéeﬁh %ropan 2- of
and net hanol 0 ated in the formof a
white solid. drﬁ%(?fbn%%mgn(?lﬁpg%/@?%g %63???8 )‘7ln Roncgntratedeyanpl e 4

(Compourgb 8)under red d
7-chl oro-N, N, 5- trinefﬁ?? E&%?%r?B ?hy? gu%iﬁSSQPf1§l§ddPHydro-4H-pyrid

azi no[ 4, 5- bldmdadaa-cyragaiabde Os f1 9ch 1y of Qro- N,
N, 5-tri net hyl - 4- oxo3, 5- di hydr o- 4Fprréda2|ng?gu%nbf?% % é 1- acet am de,

cyclohexane/ethyl acetate: 90/10 to 80/20). This gives

a yellow solid, which is triturated in heptane and then

in diisopropyl ether.

25 2.84 g (8.4 mmol) of compound are recovered, in the

form of a cream-colored solid.

2.2

3—{6-chloro—2~(methoxycarbonyl)—1-methyl~1H;




20 obtained in step 2.3. of exanple 2, is dissolved in 45 m of

N- et hyl pyrroli done. At anbient tenperature and under an argon atnosphere,
0.2 mM (2.5 mvol) of pyridine, 0.35 mM (2.5 mml) .of triethylam ne, 0.40 g
of- nol ecul ar sieve, 0.45 g (2.5 mml) of cupric acetate 25 and 0.80 g (3.6
mol ) of 4,4,5,5-tetranethy|-2-(6nethy|p¥éidin-3-y|)-1,3,2-dioxaborolane
are introduced. After 24 h of reaction 02 m (2.5 mmol) of pyridine, 21
0.35 mM (2.5 mol) of triethylamne, 0.40 g of nolecular sieve, 0.45 g (2.5
mol ) of cupr] etate,apd, 0,80 .6 mol ) of .
4,4,5,5-tetr&%@?ﬁ@lgzyﬁén&fﬁy?bv?ga§i-g-?FFP%?§?§§HF9§aborolane are added
to 5 the sol uti e.keactj ig.stirred for a _further, 24 h: The

i nsol ubl e frg%t?%%%;§rgkrgﬁééggsbéli%kﬁyg?W6ﬂeaﬁa PﬁésFélﬁpﬁPeais

concent r at ed et egsced gr eE§UECrh G § CBRVECHE SOlkeRk, Dchl or omet hane

and water are added. The aqueous phase Is extra _
di chl or onet hafige t Hby O £88h §1 h@sxﬁétggf-mﬂghas -éngl\ffa%h%%wth vat er .
[ and co

They are dried over sodiun1surfate, tere concentrated under reduced

pressure. Jherasintiecés oweaihed by sbegmat ography enoagsilica gel col um
(el uent: dichl oronethane/ net hanol: 100/0 to 15 80/20). This gives a solid,

which is recryisiés |hmed) fasﬁmauwme@m@angumihaﬁeyrm&her en Q0b2ma (0, 29
mol ) of conpound is isolated, in the formof a ite solid. Melting point:
253-255C, MrHf #ZdDie®. Them¢dbdeebel anvcbhlesseal esukheuaked byl astructures
and physi cal properties of sone conpounds of the invention. In the "Salt"
col um of 't héxelemn eElasiyd is dehbted antiythechbbntden is" stémeteds az
conpound in base 25 form_ The acid: base nolar ratios are indicated

opposi te. ThetHbbr &pdey dewidressiupd fias 2hat. dfhe heixeuper is ureoleden t he

solid is . jn the state of deconposition. 5 22 Table ~Rz ~- Het
CanoundféQNﬁﬁQﬂ%ﬁ%ﬁﬂ?rﬁ?ﬂpera{%ge and concentrated under reduced

(Q) 1B e sg%gﬁ@y%ﬁ%?;&%fé@@?&“%?&%2%&592852&%% silica

1: 1267- 2704C oyri.di n- 2- v] 183- 1845C CHB) zpyr i di N 3-y| 255- 2566
CLCrON, 1) 2R dncr o IS 2oy AP A ar L e Ry SO RiAng - BRSO

1: 1275- 2798 CAGRNGHR) 76 i

pyri di n-3-yl 254 2559Cl@8ﬁ%%—%%%%+ F5E52NP 10529681521 &43R0? -

_~pyridin-3- yirHel &idBR.8 g of 11 1id which j
(dec.)llClCH3N~pyr%]1di 3.yl 267 26810 CTOIBNE YT T dAE iRy BicL 10 1248-251 The

conpoundsl 0f et yisteanti 2y fordRth tdEcObd Lohe OhaROAEPREO! QELERLt €StS Which
denonstrat ed

mixture.

1.8 g (5.3 mmol) are isolated of a yellow-white solid.
2.3 7-chloro-N,N, 5-trimethyl-4-oxo-3, 5-dihydro-
4H-pyridazino[4, 5-b}lindole~1-acetamide

A solution of 1.7 g (5.2 mmol) of 3-[6-chloro-2-
(methoxycarbonyl)~1-methyl-1H-indol-3-yl]-N,N-dimethyl-
3-oxopropanamide, obtained in step 2.2., in 150 ml of
toluene is heated at 90°C for 24 h in the presence of
1.8 m1 (36.8 mmol) of hydrazine monohydrate and a
catalytic amount of p-toluenesulfonic acid.

The mixture is cooled, an insoluble product is

collected by filtration and is washed with water and




23 their advantage as substances with therapeutic activities. The conpounds
of the invention also exhibit characteristics of solubility in water, which
pronote 5 effective in vivo activity. Study of [3H Ro5-4864 binding to

peri pheral benzo di azepine receptors (PBR or p sites). ' The affinity of

t he conpounds of the invention for PBR Ofg P sites (peripheral -type binding
10 sites on benzodi azepi nes) was determned. The p site receptors can be

| abel ed sel ectively in rat kidney menbranes incubated in the presence of

3H| Ro54864: t of
s i Same ale g UL O 0B | B LgSle 0,

vitro study with respect to't nlty
ani mal s usedpafe®silee Sprague-Dawl ey rats (Iffa Credo) weighing 180 to 300
ng. Follow ng decapitation, the kidney is reaned and the tissue is

‘horogeni zed at. 74Cqusisn@ auwddal)y tofORsorITREE i A48 n; at. 6/ 10 Of 20 the
maxi mum speed in 35 vol unes of 50 mM NaZHP0O9 phos a%%&%u%ﬁ F é

adj usted t o df5awwhitNald2?Q4. The nenbrane honogenate is flltered through
gauze and diluted 10 tines with the buffer. [3H Ro5-4864 (specific
activity: 570M9@t¢hgnmoﬁntmew>25OBﬁgIand Nucl ear) at a concentration of 0.5
nM i s |ncubated in the presence of 100 W of nenbrane honobgenate in a final

vol ume of 1 #t+4of bufférChl@¢oc®hmaﬁmﬂniMdﬁhﬁkﬁﬁ*dXUHEHWﬁ&rldln 3-
yl)-3,5~dihydro- 4H-pyridazino[4, 5-blindole-1-acetamide
hydrochloride
0.2 g (0.63 mmol) of 7—chloro—N,N,5-trimethyl—4-oxo—

10 3,5—dihydro—4H>pyridazino[4,5—b]indole—1—acetamide,
obtained in step 2.3., is dissolved in 15 ml of N-
methylpyrrolidone. At ambient temperature and under an
argon atmosphere 0.11 ml (1.4 mmol) of pyridine,

0.19 ml (1.4 mmol) of triethylamine, 1 g of molecular

15 sieve, 0.24 g (1.3 mmol) of cupric acetate and 0.22 g
(1.4 mmol) of 2-(pyridin-3-yl) -1, 3, 2-dioxaborinane are
introduced. After 24 h of reaction the insoluble
fractions are removed by filtration and the solution is
admixed with 0.12 ml (1.4 mmol) of pyridine, 0.19 ml

20 {1.4 mmol) or triethylamine, 1 g of molecular sieve,
0.24 g (1.3 mmol) of cupric acetate and 0.22 g
(1.4 mmol) of 2- (pyridin-3-yl)-1, 3, 2-dioxaborinane. The
reaction is stirred for a further 24 h. The insoluble
fractions are removed by filtration and the filtrate is

25 concentrated under reduced pressure to remove the
solvent. Dichloromethane and water are added. The

aqueous phase is extracted with dichloromethane. The




Af'ter incubation at OC for 3 h the nenbranes are recovered by filtration on
Whatman G-/ B~ filters washed with 2 tines 9.5 m of cold (0C incubation
buffer. The 5 anmount of radioactivity retained by the filter is neasured by
l'i-quid scintigraphy. For each concentration of conpound studied, the
percentage inhibition of the binding of {3H Ro5-4864, and then the ICso
concentration, the concentration which 10 inhibits 50~ of the specific

bi ndi ng, are determ ned. The | Cso val ues of the best compounds of the

bi ndi o 0 val _compounds of
Lner of or & | gane w Uh STT3 ity Tor Hers praar- Randont bIcsPRES, oiBRYor <. 15

Study of neurante et GedCvent tYodhart SuPFa 84! VEYRLPEqMRLQr neurons fol | ow ng
section of the facial nerve in 4-day-old rats ter I esion of the facial

nerve in the dammsninmted udde: NS@ICEEUs 208 B e | Nnt agbalqpUck gUS SUTf er
neuronal 20 death by apoptosis. Neuronal survival I1s evaluated by neans of

historogicalRﬂﬂiﬂﬁaﬂ(hyﬂchxnmﬁﬁdgxapﬁyumb.aIgmpiggegégtéofugﬁys old are
anest hetized with pentobarbital (3 ng/kg i.p.). The right facial nerve is
exposed ard sl@dtiedrted diathlarommitiate f ridren het PP siyéoapsyabehigsamen.

After waking, the young rats are returned to their nother and treated for 7
days, with ofd0d0 thgo BRAMNI sty aaldrt imidbtaimed |whbeh i25dissolved
intraperitoneally,,aipgpses ranging from1 to 10 ng/kg. 7 days after the

| esion, the a&fi farschlergdeihana/me tdmnahaintirs. @ehjl ozeatabei sopent ane

' it ent i EERCOTRESERE THATHGRS U AR GPIGaIE T Ceg] M soBtdand
e i vent o3%i Aeeiatsl BELARELRA Hid in? otk o sedoeronae- 10
Iggeagfggpznﬁﬁxkﬂ§et%%tﬁt%QQWlt%%ﬁ(H¥Q%Tg¥§%éghéﬁg%i{Egﬁgécg%FggnDte nerve
chloro—N;N,5—trimethyl—4—oxo—3—(pyridin—B—yl)—3,5-
dihydro—4H;pyridazino[4,5-b]indole—l—acetamide
(Compound 5) are recovered, in the form of a white
solid.
15 Melting point: 255-256°C.
The hydrochloride is formed by dissolving the solid
isolated above in a mixture of methanol and
dichloromethane and by adding a 5N solution of
hydrochloric acid in propan-2-o0l. After
20 recrystallization from ethanol, 0.09 g (0.20 mmol) of
compound is isolated, in the form of a white solid.
Melting point: 250-252°C: M+H*: 396.
Example 3 (Compound 10). -
4—methyl—1-[2—[7—chloro—S-methyl—4—oxo—3~(pyridin—B—
25 yl)—3,5—dihydro-4H>pyridazino[4,5—b]indol~1—yl]acet—1-
vllpiperazine hydrochloride (1:1)

3.1. [3—(6—chloro—2—methoxycarbonyl)—l—methyl—lH—




The conpounds according to the invention can therefore be used for
preparing nedicinal products. Thus according to another of its aspects the
15 invention provides nedicinal products which conprise a conpound of
formula (1) or an addition salt thereof with a pharmaceutically acceptable
acid or else a hydrate or a solvate of t 8 conpound of formula (I). These
medi ci nal products find their 20 application in therapeutics, particularly
for the prevention and/or treatnent of peripheral neuropathies of various

types, such asnfipaugathg_qL.i L. neutqpathi es, i.nf.ectious, alcoholic,
nedi ci nal or ggnetic geﬁrgpgkﬁﬁgggEgﬁdﬁnggﬁrqn ﬁ%@ﬁ%ﬁﬁﬂﬁﬁq%ﬁﬁﬁ such 25 as
spi nal anyotrmpbbestand aRy ot Baphi Ggl at erah selerasis. rhese nedicina

B ALk ﬁﬁ@l) %fee%iﬁﬁoé Hgsarc Ogrech ative

products will also find application in e treatme

26 di seases otméhleogyaarabngmVQUﬁeﬁﬁﬁeqy_%ﬁgﬁr_ﬂf 1gcuyte type, such as
cerebral vascul ar accidents and crani al and me ullayrtraunas, or of chronic

" type, such asoxepoopanoatd; SepsesnbtAULhi BEBpS Q! &1 0SS by A ARCIJTRI S 5
di sease, Parkinson's disease and any ot her disease in which the
admi ni stra®i oh6@fmheuf otobphhe fachenselsasUpp@IRst tFeNave na jthergpeutic
effect. The conmpounds according to the invention can also be used in the
treatment of REgReNes @hrdnicmiehdt dlolpsoff vemernylpdlperardneneplyitis,
di abetic nephrﬁﬁathy cardiac i schem a and cardi ac insufficiency,
ocardial inf cﬂgcﬁ9-95@%@hiaoﬁf4th@)Nbdémethyﬁaminon@W&ﬂﬁih@sospasm

my o ! . . .
angi na pectorgs I‘Qathologles associated with the heart val ves,

heé mixture “is cooled to ambient temperature. 100 ml of
dichloromethane, 80 ml of water and 10 ml1 of 20%
aqueous ammonia are added. The organic phase is
separated off, the aqueous phase is extracted with
dichloromethane (2 times 100 ml) and the organic phases
are combined. They are washed with water, dried over
sodium sulfate, filtered and concentrated under reduced
pressure and the residue is purified by chromatography
on a silica gel column (eluent: dichloro-
methane/methanol: 100/0 to 90/10). This gives 1.68 g
(4.3 mmol) of a yellow oil.
3.2. 4—methyl—1-[2—[7—chloro—5-methyl-4—oxo—3,5—
dihydro—4ﬂ;pyridazino[4,5—b]indol—1—yl]acet~1—
vllpiperazine
A solution of 1.68 g (4.3 mmol) of [3-[6~chloro-2-
{methoxycarbonyl)—l—methyl—lH;indol-3—yl]—3»oxopropion-
l-yl]l-4-methylpiperazine, obtained in step 3.1., in
80 ml of toluene is heated at 90°C for 24 h in the

presence of 1.7 ml (35 mmol) of hydrazine monohydrate

and a catalytic amount of p-toluenesulfonic acid.




15 inflammatory heart di seases, side effects due to cardiotoxic nedi canents
or followi ng cardiac surgery, atherosclerosis and its thronboenbolic
conplications, restenosis, graft rejections, or ailnents linked to
incorrect proliferation or incorrect mgration of the 20 snooth nuscle
cells. Furthernore, recent data in the IH erature indicate that the

peri pheral benzodi azepi ne receptor m ght “pl ay a fundanental part in the
regul ation of cell proliferation and cancerization processes. Generally, 25
and i n conparirg@nmyW (o] kgsues, an.ingreased density of peripheral
benzodiazepinEEEegggFgfg F§HEB§%§§édapg v |&@§4iﬁ&%?(ﬁIQQHﬁ%% ighd

cancers. 27cbDl@éE§8_ﬁ?t?Q!E?H@thhgn%e%éggﬁggwﬁﬁ?&%@ﬁ%ggégigéﬂgﬁl

peri pheral benzodi azepi ne receptor I's corr

mal i gnancy ofwibe &ui®spr&pPe1 PELLLECLAN i X and the survival of the
patients. 5 In human cereb?gl t unor s tEqung?gggeuF%efhg%ﬂﬂﬂﬂﬁ of
peri pheral bemresisazepi ne receptors is used as a diagnostic indication in

medi cal inmaging and as a therapeutic target for conjugates forned froma
ligand of 2hel p&3iphtdad henzpddazephpeuh8CaPEOE s8RY+aq10 Yi@st gt.c drug.
A high density of peripheral benzodi azepine receptors 1§ also observed in
ovari an car ci®Wormaswhaiite bsehsd. cancers. As regards the latter, it has been
denonstrated that the degree of expression of the peripheral benzodi azepine
receptors is feltekrd Ba®int: tthe3@@fgr.essi on potential of the tunor; noreover
t he presence of_ a peripheral benzodi azepi ne receptor agonist stinulates the
growt h of a r?a‘rﬁrary carfcate e 1 The- Eht chkoyoos-mbekelresgkbs 3-whi ch

suggests a dqleter]oqﬁqfﬁnction of the peripheral benzodi azepi ne 20
receptor in cancdertZhtioht proccdidyydrenttitpyr tdaaine éyanb] badba-fier the

Fecept or i O RS A & IS Ty EASEl AR (THE) compounds. Gan
Lgﬁ;ggfggegfﬁgﬁﬁggigpﬁ%gn%%@.;k@%.iﬁﬁggﬁ%fﬁai—ﬁ%gﬁi%;@lggé; ?;égﬁvé-respect,
PR Rt e
l-yllpiperazine, obtained in step 3.2., is dissolved in
30 ml of N-methylpyrrolidone. At ambient temperature
15 and under an argon atmosphere 0.2 ml (2.4 mmol) of
pyridine, 0.34 ml (2.4 mmol) of triethylamine, 0.30 g
of molecular sieve, 0.44 g (2.4 mmol) of cupric acetate
and 0.39 g (2.4 mmol) of 2-(pyridin-3-y1)-1,3,2-
dioxaborinane are introduced. After 24 h of reaction
20 the insoluble fractions are removed by filtration and
0.2 ml (2.4 mmol) of pyridine, 0.34 ml (2.4 mmol) or
triethylamine, 0.30 g of molecular sieve, 0.44 g
(2.4 mmol) of cupric acetate and 0.39 g (2.4 mmol) of
2—(pyridin—3—yl)-l,3,2—dioxaborinane are added to the
25 solution. The reaction is stirred for a further 24 h.

The insoluble fractions are removed by filtration and

the filtrate is concentrated under reduced pressure to



By’ cut aneous stresses are neant the various 5 situations which could cause
damage, in particular to the epiderm s, irrespective of the agent causing
this stress. That agent may be internal and/or external to the body, such
as a chem cal or free-radical agent, or else external, such as ultraviolet
radi ati on. 10 Accordingly the conpounds g@ich can be used according to the
invention are intended for preventing and conbating skin irritation, dry
pat ches, erythemas, disesthesic sensations, heating sensations, pruritus of
t he skin and/ pem&bet Oky i d _can_al so, 15 be used in skin
di sorders such as, fgﬁeggg%gggF'pgéggggggﬁeg GPPgPRGuY AN AL, her pes,

phot oder mat os&sdedl Ophe gqﬁgghgt?ﬁasgog agktggeq?hi%e%h | i chens, prurigos,
i nsect stings, in fibroses and other collagen ma r ation disorders, in

i munol ogi cald2th Do semeensnel ehseokgadernBhkagi I legn uch as
eczema. The compounds of the inventign cagga?s%gbg§%s§§%§5be§r%ygﬁting and

treating chromﬂ&hémeEmnBWQtardi$Bé§e§ree§9§€Habb¥rrQﬁﬁgﬂhpﬁﬁl%%kgritiS' 25
According to another of its aspects the invention provides pharnaceuti cal

conposi t i ohs Tvhprontentastadt undepr roghpbe rek8ash . OngecorRIURd of. 29
general formula (I). These pharmaceutical conpositions conprise an
effecti ve dofd¥iiad |kasthoomacogpapny of & heil pygngedncolamhhe form of

t he base, a pharnaceutically acceptable salt, a solvate or a 5 hydrate, and
optionally in %&%}%atqwhlmm%tha@@émeum@n@har nBesot toabbyiagcept abl e

excipient. Said.excipients are selected according to the pharmaceuti cal
form and the é"&lr)gc(.?d s‘rfbltlrfidl%fr%?ﬁ%%‘#r afhese f hpdracbhgrite dustomary

excipients, 10 %fq)ar . known, to the skilled worker. In the pharnmaceuti cal
conposi ti ons Ofr%e ,yn\;&ﬁﬁ VIS Hr A JublFhgeRl of shbepeangoad, and
A ] AT Sy LR Sy L0 e bt Basa e i o
I e s s s
with at | eashiqrereose oy - AR THEEYd Gl SXC1 P gty (9. 4P mBls, and

of compound is isolated, in the form of a white solid.
Melting point: 287°C (decomposition); M+H': 451.

Example 4 (Compound 8).
7—chloro—N,N}5-trimethyl—4-oxo"3—(6—methylpyridin—3—
yl)—3,5—dihydro~4Hprridazino[4,5—b]indole—1~acetamide

0.4 g (1.25 mmol) of 7-chloro—N,N,5—trimethyl-4—oxo—
3,5—dihydro—4H¥pyridazino[4,5—b]indole—1—acetamide,

obtained in step 2.3. of example 2, is dissolved in

45 ml of N-methylpyrrolidone. At ambient temperature

and under an argon atmdsphere, 0.2 ml (2.5 mmol) of

pyridine, 0.35 ml (2.5 mmol) of triethylamine, 0.40 g .

of molecular sieve, 0.45 g (2.5 mmol) of cupric acetate

and 0.80 g (3.6 mmol) of 4,4,5,5-tetramethyl-2- (6-
methylpyridin-3-yl) -1, 3,2-dioxaborolane are introduced.

After 24 h of reaction 0.2 ml (2.5 mmol) of pyridine,




20 to human beings for the prophylaxis or treatnent of the above disorders
and di seases. The unit adm nistration forns may be, for exanple, tablets,
gel capsul es, granules, powders, oral or injectable solutions or

suspensi ons, transdermal 25 patches, fornms for adm nistration sublingually,
buccal l'y, intratracheally, intraocularlyyqintranasally or by inhalation,
topi cal, transdernmal, subcutaneous, 30 i ntranuscul ar or intravenous

adm nistration fornms, rectal admnistration forns or inplants. For topical

admi ni strati dh Tomsl de2 28 imib DRYo ber 8] ¥ERvi QnELEANE, 48€l S, -0l ntment s,
| otions or eyewashes. 5 These phar rraceuti%a‘?m%ghgﬁéﬁg grgsar ed in

accordance wmch adel awetsiclee t HBRI4RIE 2154 ORRLY) | Bet kel Ln,.guesti on.
Said unit fornms are dosed so as to aIIom/daiIy)adni%?g%%gtggﬁnggfron10.001

to 20 ng of &4 e 800 Prihd prinmlperoﬁ<94,04,$’P§¥té‘€£&%th€ﬁ@%ﬂ@hng on the
pharmaceutical form There may be specific cases in whi I gher or | ower
doses ‘are apH@&@M%ﬂﬁﬁldﬁnﬂ31ﬂiﬁﬂyﬁﬁgﬂ{ﬂiﬁ&a&b&@i&ﬁbtgﬁbsggggdoéothe

i nvention,. I n_accordance with 15 conmon practice, the dosage appropriate to
each patiént 1§ §oLdtHoRed The meaatiian disnst irsed of siangerw et he et hod
of adninistragign, B?e.meiqht and the response of said patient. The present
i nvention ac&dr di'ng o 1AFGNEL Soff rag tiiton s syper temdwed (5w Vi DESr @ 06k hod  of

treating the Pat@ggongi i_ndi cat ed above which conprises admnistering to a
patient an efféctive do5E2F &ScERPERAGatast dindpxt cadicedyands opror one
of its pharmpgeyti §| c table salts or hydrates or 25 sol vates. WO
03/ 082874 31',F’<351i%{1-1§38 /5282758 Gt Plokicumpstinenst ansk wpder aizd ormila (1)
t2 Het in wakghagX @ﬁQrS&ﬁggﬁsapngggo %né%kgyggggﬂ;fgﬁ”n
10 dichlorcomethane. The organic phases are combined and
washed with water. They are dried over sodium sulfate,
filtered and concentrated under reduced pressure. The
residue is purified by chromatography on a silica gel
column (eluent: dichloromethane/methanol : 100/0 to
15 80/20). This gives a solid, which is recrystallized

from an isopropancl/methanol mixture.

0.12 g (0.29 mmol) of compound is isolated, in the form

of a white solid.
Melting point: 253-255°C; M+H': 410.

20 The table beldw illustrates the chemical
structures and physical properties of some compounds of
the invention.

In the “Salt” column of these tables, “HC1”
denotes a hydrochloride, “-" denotes a compéund in base

25 form. The acid:base molar ratios are indicated
opposite. The ébbreviation dec. signifies that at the

temperature given the solid is in the state bf




Rl represents a hydrogen atomor a (Cl-(C9)al kyl
i ndependent|ly of one anot her
el se Rz and R3,
pi peri di nyl,

group, or

forma pyrrolidinyl,

group, and Het represents a heteroaromatss group of pyridinyl, quinolinyl,
i soqui nolinyl, pyrimdinyl, pyrazinyl or pyridazinyl type which may carry
one or nore hal ogen atons and/or one or nore (Cl-C9)al kyl and/or

nmor phol i nyl

gr oup,
represent a hydrogen atomor a (Cl-4)al kyl
together with the nitrogen atom bearing them
or 4-(Cl-C9)al kyl pi perazi nyl

Rz and

R3 each

(C1C9) al koxy dpampositnidhe form of the base or an addition salt wth

aci ds,
claim1,

according to claim|
4. The conpound according to any one of
each i ngependently of one anot her,
together with the

(C1- C9) al kyl .

characterized in that RZ and R,
represent a (Cl-C9)al kyl

or

2,

grou

p or else R

nitrogen atom bearing them forma pyrrao

4- (Cl1- C4) al kyl pi per azi nyl
characterized in
type which nay cary
and/ or (Cl-R&9

clainms 1 to 4,
of pyridinyl

nore (C1C9) al kyl

cha

group. 5. The conpopgd ac
5 RPresents

racteri

X\ angRg3,

s-NnyI or

@

or in the hydrate or solvate form 2. The conmpound according to
characterized in that X repreggnts a hal ogen atom 3. The conpound
characterized in that Rl represents a

32 clains 1 to 3,

ding to

any one of

=R het er oaromati ¢ group
nov e hal ogen atoms and/or one or

any one of clains 1 to 5, (<
atomand Rl represents a nethyl groupl 7. @& process for preparing a
conmpound of general fornula (1), s K~ in which X represents a hydrogen
or hal ogeg atom Rl represents a hydrogen atomor a (Cl-C4)al kyl group, Rz

and R3 eaChrindependentiy—eof—one another represent a hydrogen atomor a
(o o oo P 950 TAGRRd 25 ogR e v el ol Sen oy
33 alky! pipeiazinyl i Olffes, i L) T ePL S f@%ﬁ;a\,zhe;ﬁw:;?zsf' oStz y)
(8 O byt LA P 1 SO 0T 00 1 3.
: 3 ¥ CH; N {CHj) pyridin-4-yl |HCl 1:1 | 267-270

4 Cl | CH,4 N (CHa) pyridin-2-yl | - 183-184

5 Cl |CH; |N(CHs), pyridin-3-y1 |- 255-256

6 Cl | CH,4 N (CHs), pyridin-3-yl |[HCl 1:1 | 250-252

7 Cl |CH; | N(CHs), pyridin-4-y1 |HC1 1:1 [275-279

8 Cl | CHs | N(CHi), 6-methyl- - 253-255

pyridin-3-yl
9 Cl | CH, N(CH,CH3), | pyridin-3-yl |- 199-200
10 Cl [ CH; N/_—\“wcfg pyridin-3-yl [HCl 1:1 | 28B7 (dec.)
n_/
11 Cl | CH; N pyridin-3-yl | - 267-268
12 Cl | CHs NO' pyridin-4-y1 |HC1 1:1 | 248-251

The compounds of the invention formed the

object of pharmacological tests which demonstrated




' i in that the conpound of general formula (1V). in which X,
E??rzgtzﬁhzﬁf gre as definedngbove, R represents a (Cl-CQal kyl group, is
reacted, in a polar solvent in the presence of acid, with a ed
het er oaryl hydrazi ne. 8. The process according to cla!n17,_character|ég kg
that the conpound of general fornu!a (I'Vps Rz COOR |n_wh|ch X, Ri1, i
and R are as defined above 34 is prepared by reacting a conpound o '
general formula (111), OR" in which X Rl and R are as deflnedlabanE2R§
represents a {(Rai€9xakkiykageodB, swhbkhaAReaM A Of Qenelal: for mu al ' ch
in which RZ and R3 are as defined above, in the presence of” a catal yst suc
as 4- (di net hyhatminorpgeidine. 9. A process for preparing a conpound of

general formula (1), ~ R2
The compounds of the invention also exhibit

characteristics of solubility in water, which promote
5 effective in vivo activity.

Study of [’H]Ro5-4864 binding to peripheral benzo-

diazepine receptors (PBR or p sites).

' | The affinity of the compounds of the
invention for PBR or p sites (peripheral-type binding
10 sites on benzodiazepines) was determined.
The p site receptors can be labeled selectively in rat
kidney membranes incubated in the presence of [’H]Ro5-
4864. The compounds of the invention formed the object
of an in vitro study with respect to their affinity for
15 these reéeptors.
The animals used are male Sprague-Dawley rats (Iffa
Credo) weighing 180 to 300 mg. Following decapitation,
the kidney is removed and the tissue is homogenized at
4°C using a Polytron™ homogenizer for 2 min at 6/10 of
20 the maximum speed in 35 volumes of 50 mM NazHPO,
phosphate buffer at a pH adjusted to 7.5 with NaH,PO,.
The membrane homogenate is filtered through gauze and
diluted 10 times with the buffer.
[’HIRo5-4864 (specific activity: 70-90 Ci/mmol; New
25 England Nuclear) at a concentration of 0.5 nM is
incubated in the presence of 100 Bl of membrane

homegenate in a final volume of 1 ml of buffer




Het in which X represents a hydrogen or hal ogen atom Rl represents a

hydr ogen atom or a (Cl-9) al kyl

anot her represent a hydrogen atomor a (Cl-Cqg)al kyl group, or else Rz

R3, together with the nitrogen atom bearing them forma pyrrolsdinyl,

pi peri di nyl,

nmor phol i nyl or 4-(Cl-C9) 5435 al kyl pi perazi nyl group,

[ i di i nol i nyl,
Het represents a heteroaromatic group of pyridinyl, quino
isoquiﬁolinyl, pyrimdinyl, pyrazinyl or pyridazinyl type which nmay c

one or nore habwgein at@NERANGLSE OBR

ghnAPre (Cl-C9)al kyl and/ or

group, Rz and R3 each independently of one

and
and

arry

(C1C9) al koxy groups, conprising the gtep consisting in carrying out an

N- het er oar yl safter riecibo#pion atcorpormd iy, ggner

i X, R1, _ _ ( !
whi ch |uﬂeqnyexndeﬁﬁefbitﬁahebﬁr@ﬁrwhbeﬁaﬂl@FﬁﬁmdfgﬁEb¥§tM%%h%%j

het er oar yl

metal salt such as a copper. salt. 10. The process accor

Rz and R3 are as defined above, In ﬁﬁ% presence of

Ing to claim

b PLAuL 3, (V) aRZ Fts in

of a
9,

charact eri zed4th thatimempbundnbfofjenelal (6t )Mi oAt ion BufeerVY) Ths

5

10

15

20

25

amount of radiocactivity retained by the filter is
measured by liquid scintigraphy.

For each concentration of compound studied, the
percentage inhibition of the binding of [3H]Ro5-4864,
and then the ICs, concentration, the concentration which
inhibits 50% of the specific binding, are determined.
The ICso values of the best compounds of the invention
range from 1 nM to 200 nM.

The compounds of the ihvention are therefore ligands
with affinity for peripheral benzodiazepine receptors.

Study of neurotropic activity.

Tests of survival of motor neurons following section of

the facial nerve in 4-day-old rats

After lesion of the facial nerve in the immature rat,
the motor neurons of the facial nucleus suffer neuronal
death by apoptosis. Neuronal survival is evaluated by
means of histological and neuronal counting methods.
Immature rats 4 days old are anesthetized with
pentobarbital (3 mg/kg i.p.). The right facial nerve is
exposed and sectioned, at its outlet from the
stylomastoid foramen. After waking, the young rats are
returned to their mother and treated for 7 days, with

one or two administrations daily, orally or




36 in which X, Rl, Rz and R3 are as defined above, is prepared by reacting
a conpound of general fornula (IV), N~~ ~R 3 in which X, Rl, RZ, R3 are as
defined above, R represents a (Cl-C4)al kyl group, with hydrazine by
heating in a solvent such as toluene in the presence of a catalytic anmpunt
of acid., 11. A conpound of the general fgormula (l111) in which X represents
a hydrogen or hal ogen atom Rl represent’s a hydrogen atomor a (Cl-C9)al kyl
group, R and R', each independently of one another, represent a

en X et e R G o RS LY &4 g g
7 days after the lesion, the animals are decapitated
and the brains are frozen in isopentane at -40°C. The
facial nucleus is cut with a cryostat into 10 Hm
sections, in its entirety. The motor neurons are
stained with cresyl violet and counted using the Histo™
software (Biocom™).
In this model the compounds of the invention increased
neuronal survival by approximately 10 to 30%.

The results of the tests show that compounds
of the invention promote nerve regeneration.

The compounds according to the invention can
therefore be used for preparing medicinal products.

Thus according to another of its aspects the
invention provides medicinal products which comprise a
compound of formula (I) or an addition salt thereof
with a pharmaceutically acceptable acid or else a
hydrate or a solvate of the compound of formula (I).

These medicinal products find their
application in therapeutics, particularly for the
prevention and/or treatment of peripheral neuropathies
6f various types, such as traumatic or ischemic
neuropathies, infectious, alcoholic, medicinal or
genetic neuropathies, and motor neuron conditions, such
as spinal amyotrophies and amyotrophic lateral
sclerosis. These medicinal products will also find

application in the treatment of neurodegenerative




RI represents a hydrogen atomor a (Cl-C4)al kyl group, R represents a
(Cl1-C4)al kyl group, Rz and R3, each independently of one another, represent
a hydrogen atomor a (Cl-C9)al kyl group, or else Rz and R3, together with
the nitrogen atom bearing them forma pyrrolsdinyl, piperidinyl,

mor phol i nyl or 4-(ClCa)al kyl pi perazi nyl group. 13. A conpound of the
general fornmula (V) z in which X represents a hydrogen or hal ogen atom Rl

represents a hydrogen atomor a (Cl-C4)al kyl group, RZ and R3, each
i ndependent | yifeaone aOthRy ,od /LS drogen atomor a (Cl-C9)al kyl
‘?ﬁr\f%ﬁy é}?g%%%’n %f%lii‘?ﬁe%%i AguERem

group, or else Rz and R3, together w e ni

forma 38 yper,r aluahi Ry cdiarfd iy ou ' r_.9-(CL .
C9) al kyl pi perazi nyl group. 14. The conﬁgbn gggééégﬁ%gt%n%nﬁr%ﬂ%a%f cl ai ns

'1 to 6, or phadnmmesutlileal Ity aceent Y & salHrdhes e9fpe ors‘gé/kgrgée or solvate
of said conpound, for its use as medicinal product.” 15. phar maceut i cal

conposi ti on @H&PiErenies ¢d siem stefsat (miull tAQITRY Is58% @ sd £asta Lpopoynd of
formula (L) according to any one of clains 1 to 6, or a pharnmaceutically
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| w/ N7/ N$/ NY. 3PP ¥RESGste have a therapeutic effect.

The compounds according to the invention can
also be used in the treatment of acute or chronic renal

10 insufficiency, glomerulonephritis, diabetic
nephropathy, cardiac ischemia and cardiac
insufficiency, myocardial infarction, ischemia of the
lower limbs, coronary ﬁasospasm, angina pectoris,
pathologies associated with the heart valves,

15 inflammatory heart diseases, side effects due to
cardiotoxic medicaments or following cardiac surgery,
atherosclerosis and its thromboembolic complications,
rectenosis, graft rejections, or ailments linked to
incorrect proliferation or incorrect migration of the

20 smooth muscle cells.

Furthermore, recent data in the literature
indicate that the peripheral benzodiazepine receptor
might play a fundamental part in the regulation of cell
proliferation and cancerization processes. Generally,

25 and in comparison with normal tissues, an increased
density of peripheral benzodiazepine receptors is

cbserved in various types of tumors and cancers.
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the invention, in the form of the base, a
pharmaceutically acceptable salt, a solvate or a
5 hydrate, and optionally in combination with at least
one pharmaceutically acceptable excipient.
Said excipients are selected according to the
' pharmacéutical form and the desired method of
administration from among the customary excipients,
10 which are known to the skilled worker.

In the pharmaceutical compositions of the
invention for oral, sublingual, subcutaneous,
intramuscular, intravenous, topical, local,
intratracheal, intranasal, transdermal, rectal, or

15 intraocular administration, the active principle of
general formula (I) above, or its salt, solvate or
hydrate where appropriate, may be administered in unit
administration form, as a mixture with at least one
conventional pharmaceutical excipient, to animals and

20 to human beings for the prophylaxis or treatment of the
above disorders and diseases.

The unit administration forms may be, for
example, tablets, gel capsules, granules, powders, oral
or injectable solutions or suspensions, transdermal

25 patches, forms for administration sublingually,.
buccally, intrétracheally, intraocularly, intranasally

or by inhalation, topical, transdermal, subcutaneous,
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question.

pharmaceutical form.

of said patient.

pathologies indicated above which comprises

solvates.

Said unit forms are dosed so as to allow

10 principle per kg of body weight, depending on the

20 its aspects also provides a method of treating the

administering to a patient an effective dose of a
compound according to the invention or one of its

pharmaceutibally acceptable salts or hydrates or

1 %
{109 () -

5 These pharmaceutical forms are prepared in accordance

with the methods that are customary in the fields in

daily administration of from 0.001 to 20 mg of active

There may be specific cases in which higher
or lower doses are appropriate; such dosages are not
outside the scope of the invention. In accordance with
15 common practice, the dosage appropriate to each patient
is determined by the clinician in accordance with the

method of administration, the weight and the response

The present invention according to another of
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in which
X represents a hydrogen or halogen atom,
R; represents a hydrogen atom or a (C1-C4)alkyl group,
R; and R3 each independently of one another represent a
hydrogen atom or a (C:-Cs)alkyl group, or else R; and Rs,
together with the nitrogen atom bearing them, form a
pyrrolidinyl, piperidinyl, morpholinyl or 4-(C;—-Cy4)-
alkylpiperazinyl group, and
Het represents a hetercaromatic group of pyridinyl,
quinolinyl, isoquinolinyl, pyrimidinyl, pyrazinyl or
pyridazinyl type which may carry one or more halogen
atoms and/or one or more (C1-Cy)alkyl and/or (C;-
Cq)alkoxy groups,
in the form of the base or an addition salt with acids,
or in the hydrate or solvate form.

2. The compound according to claim 1,
characterized in that X represents a halogen atom.

3. The compound according to claim 1 or 2,
characterized in that R, represents a {C;-Cy)alkyl.

4, The compound according to any one of
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, heteroarom ic group of pyridinyl type which may carry
10%& ()- 10
one or more halogen atoms and/or one or more (Ci-
Cs)alkyl and/or (C1-Cq) alkoxy groups.
6. The compound according to any one of
claims 1 to 5, characterized in that X represents a
chlorine atom and R; represents a methyl group.
7. A process for preparing a compound of

general formula (I),
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N
\
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in which

X represents a hydrogen or halogen atom,

Ri represents a hydrogen atom or a (C1-C4) alkyl group,

Rz and R; each independently of one another represent a
hydrocgen atom or a {C1-C4)alkyl group, or else R; and Rj,
together with the nitrogen atom bearing them, form a

pyrrolidinyl, piperidinyl, morpholinyl or 4-(Cy-Cy4) -
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quinolinyl, isoquinolinyl, pyrimidinyl, pyrazinyl or
pyridazinyl type which may carry one or more halogen
atoms and/or one or more (C1~Cy) alkyl and/or (Ci-
Cqs)alkoxy groups,

characterized in that the compound of general formula

' (IV) ’
O Q R
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X N COOR' UV)
|
R1
in which

X, Ri, Ry and Rj; are as defined above,
R’ represents a (C1-Cq)alkyl group,
is reacted, in a polar solvent in the presence of acid,
with a heteroarylhydrazine.
8. The process according to claim 7,

characterized in that the compound of general formula

(Iv),
0 ? R
N 2
X N COOR' UV)
|
R1
in which

X, Ri, Ry, Rzand R’ are as defined above
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in which

X represents a hydrogen or halogen atom,

R: represents a hydrogen atom or a (C1-Cs)alkyl group,

Rz and Ri each independently of cne another represent a
hydrogen atom or a (C1-Cq)alkyl group, or else R, and Rs,
together with the nitrogen atom bearing them, form a

pyrrolidinyl, piperidinyl, morpholinyl or 4-(C1-Cy) -
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in which

Xr Ri, Rz and R; are as defined above,
in the presence of a hetercaryl halide, or else of a
heteroarylboreonic acid derivative and of a metal salt
such as a copper salt.

107 The process according to claim 9,

characterized in that compound of general formula (V),
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in which

X, Ri, Rz, Rz are as defined above,

R’ represents a (Cl-c4falkyl group,

with hydrazine by heating in a solvent such as toluene
in the presence of a catalytic amount of acid.

11. A compound of the general formula ({III)
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in which

X represents a hydrogen or halogen atom,

R1 represents a hydrogen atom or a (C1-Cq)alkyl group,
R’ and R”, each independently of one another, represent
a (Ci-Cy)alkyl group.

12. A compound of the general formula (IV)
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R3, together with the nitrogen atom bearing them, form a

pyrrolidinyl, piperidinyl, morpholinyl or 4-(C,-
Cs) alkylpiperazinyl group.

13. A compound of the general formula (V)
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in which

X represents a_hydrogen or halogen atom,

R: represents a hydrogen atom or a (Cl—C4)alkyl'group,
R, and Rj, each independently of one another, represent
a hydrogen atom or a (C1-C4)alkyl group, or else R, and

R3, together with the nitrogen atom bearing them, form a
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pyrrolidinyl, piperidinyl, morpholinyl or 4-(Ci-
Cy)alkylpiperazinyl group. |

14. The compound according to any one of
claims 1 to 6, or pharmaceutically acceptable salt
thereof, or hydrate or solvate of said compound, for
its use as medicinal product. |

15. A pharmaceutical composition
characterized in that it comprises at least one
compound of formula (I) according to any one of claims
1 to 6, or a pharmaceutically acceptable salt, a
hydrate or a solvate of this compound, optionélly
combined with at least one'pharmaceutically acceptable

excipient.



