30 August 2006 1 3-Heteroaryl -3, 5-di hydro-4-oxo-4H

pyri dazi no[ 4, 5- b] i ndol e- 1- acet am de derivatives, their preparation and
their application in therapeutics The invention relates to

3-heteroaryl -3,5- 5 di hydro-4-oxo-4H pyridazi no[ 4, 5-b] i ndol e- ace
derivative conpounds. Already known are 3,5-di hydropyri dazi ndole
derivative conpounds, described in docunents WO A-9906406 and

WO- A- 0044384, which have in vitro 10 aff{nity for peripheral benzodi azepine
receptors (PBR or p sites). There still exists a need to find and to
devel op products which exhibit a good in vivo activity. The invention

responds to this ai m by 3pHetiedioagyiew, skaiitgmpeadsmhiah exhibit in vitro
and in vivo affinity for peripheral benzodlazeplne receptors. The
i nvention firsyvrpdevided 4 ve bddmeodeds -eice tialvd dge aTal vatoriaf a Yh9ihel ow.

The invention al so rOV|des cesses for_preparin nds o
general forml a RY§k2 ﬁ?&ﬁ?%vg%g Bhe$ﬁr?B@}Pﬁ?g%?%egnCBﬁﬁBﬁﬁgggﬁﬁFch can be
used in particular as qg; ﬂfBﬁH#g%&éEé& 3-1RONpeunds) of genera

a

formula (1). The |nvent|on t1onal pr ovi es for uses ‘'of 25 conpounds
of generals f@rlmw(ﬁc(-@_cp@ﬂamﬁyahl@aﬂmo PEd -G Inaldqireodicd Setoimi die

phar maceuti cal conpositions. The conpounds of the invention are of the
general formiexivative compounds.

Already known are 3,5-dihydropyridazinoc(4,5-
blindole derivative compounds, described in documents
WO-A-9906406 and WO-A-0044384, which have in vitro

10 affinity for peripheral benzodiazepine receptors (PBER
or p gites).
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 cf the

general formula (I):




30 August 2006 2 general formula (1): 0 ,Rz R3 NHet R in which X
represents a hydrogen or hal ogen atom 5 Rl represents a hydrogen atomor a
(Cr-C4jal kyl group, R2 and R3 each independently of one another represent
a hydrogen atomor a (Cl-C4)al kyl group, or else R2 and R3, toggi?gr W th
the nitrogen atombearing them forma pyrrolidinyl, pipeﬁpdpﬁyﬁ 0

mor phol i nyl or 4-(Cl1-C4) 10 al kyl pi peraziqiyl group, and Net represents a
het eroaromati ¢ group of pyridinyl, quinolinyl, isoquinolinyl, pyrimdinyl,
pyrazinyl or pyridazinyl type which may carry one or nore hal ogen atons
and/ or one org8Reeal Ciobhiabkyyand/ or (ClL 15 C4)al koxy groups. The
conpounds of the invention may exist in t form of bases or addition
salts with acids. Such addition salts forYdpart of the invention. These
salts are advantageously prepared with 20 pRarmageutically acceptable
acids, although the salts of other acids u f ul,Raf or exanpl e, for
purifying or isolating conpounds of fornul NL | i kewi se formpart 30
August. 2006

in which
X represents a hydrogen or halogen atom,

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

15 C4)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 preparéd 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



1 3 of the invention. The conmpounds of formula (I) may also exist in the
formof hydrates or solvates; that is, in the formof associations or
conbi nations with one or nore 5 nol ecul es of water or with a solvent. Such
hydrates and solvates |ikewi se formpart of the invention, In t%g ﬁ nt ext
of -t‘he present invention a hal ogen atom represents a fl uor PhEYEEHIGPY ne,
brom ne or iodine; 10 - a (Cl-C4)alkyl groygp represents a |inear or
branched, saturated. aliphatic group containing 1 to 4 carbon atons. By
way of exanple, nmention may be nmade of nethyl, ethyl, propyl, isopropyl,

butyl, iSObUtWoﬁﬂﬂﬁetfﬂﬁéﬂﬁﬂdﬂ_grOUpS; 15 - a (Cl-C4)al koxy group
represents an oxygen radica containing 1 to 4 carbon atons which is

substituted by an alkyl MO WanigsoulRid e ADGYEra W%&ﬁ?f@@&k‘:ﬂ? of
formula (1) provided by the invention, preferred conpounds are the
conpounds 20 fier tMa ook rENRERNtG dB QUBMEdEHM i/ 08, Rl ¢gPresents
a (Cl-4) alkyl; and/or R2 and R3, each independently of one another,
represent a (Gox@dofaldedociatimnro®e! cnbdih b, witlgadher o hdre 25 t he
nitrogen atom bearing them forma pyrrolidinyl or 4- (Cl-C4)

al kyl pi per ad nylolgcanlies arfd/artetetor epirtds entso vdret r$iato nepdea e ® upndf

pyridinyl type 30 August 2006
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-Cq)alkyl 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, isobutyl and
tert-butyl groups;

15 - a (C1-C4)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
R; represents a (C;-C4)alkyl; and/or
R; and Ra, each independently of one another, represent
a (C-C4)alkyl group, or else R, and R;, together with

25 the nitrogen atom bearing them, form a pyrrolidinyl or
4-(Cy-Cq) alkylpiperazinyl group; and/or

Het represents a heteroaromatic group of pyridinyl type



4 which may carry one or nore hal ogen atons and/or one or nore
(C1-C4)al kyl and/or (Cl-C4) al koxy groups. Conmpounds for which X, Rl, R2,
R3 and Het are all as defined above in the subgroups of préferred 5
conpounds are particularly preferred, and nore specificalﬂy these
t he. eonpounds for which X represents a chlorine atom R1 3 6a
met hyl group. Anpbng the conpounds of formuJa (1) provided 10 by t he

i nvention, by way of exanple, conmpounds of the invention are the.
followi ng: 1: 7-fluoro-N, N, 5-trinethyl-4-oxo- 3- (pyridin 2-yl) -

L0 RIS S S o s cne o

di hydr o- 4H’H¥£éd?§§,{@‘£{%ﬁ‘ﬁ3 a?xqgoer I%Calc%t f‘%lfégxyhgg&‘.?ﬁg' oride (1:1) 3:

| uoro-N, N, 5-tr

di hydro-4H d de t d 20
LIV P e e beRelSteh s Lnght 51 g, RUCE Y Wt )

f

5-

f

5-

5- di hydr o- 4 gyy i gazisael el Ebbﬁéohﬁ‘kh@cghﬁ§kgﬁps5of preferred
chloro-N, N, 5-tri nmet hyl - 4- oxo- 3- (pyri di n- 3-yl

5-
c
5-
c

di hydr o- &FF@ampdﬁﬁdﬁob&e5pbktﬂd@h§rlyagﬁb§€kééd ,6and more
hl oro- N, N, 5-tri net hyl - 4- oxo- 3- (pyri di n- 25
di hydr o- 4kkﬁyecﬂﬂicably,Sahbngdﬂhesé-acﬁba&bdpouhn@rﬁehl@hhﬁm (1:1) 7:
hl oro- N, N, 5-tri net hyl - 4- oxo- 3- (pyri din-4-yl) 30 August 2006 5

X represents a chlorine atom, R; represents a methyl

7-
3
7-
3
4:
3,
7-
3
7-
3,
7
group.
Among the compounds of formula (I) provided
10 by the invention, by way of example, compounds of the
invention are the following: |
1: 7-fluoro-N,N,5-trimethyl-4-oxo-3- (pyridin-2-yl) -
3,5—dihydro-4Hprridazino[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)indole~l~acetamide
hydrochloride (1:1)
3: 7-fluoro-N,N,5-trimethyl-4-oxo-3- (pyridin-4-yl) -
3,5-dihydro-4H-pyridazino4, 5-b] indole-l-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]indole-1-acetamide
5: 7-chloro-N,N, 5-trimethyl-4-oxo-3- (pyridin-3-yl) -
3,5-dihydro-4H-pyridazino[4, 5-b]lindole-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) -



5-di hydr o- 4H pyri dazi no[ 4, 5-b] i ndol e-1 -acetam de hydrochloride (1:1) B:
chloro-N, N, 5-trinethyl -4-oxo-3-(6-nethyl pyridin- ,
yI)-3 5-di hydr o- 4H pyri dazi no[ 4, 5-b]indol e-1- 5 acetan de 9:
chl or,0o- N, N-di et hyl - 5- et hyl - 4- oxo- 3- (pyri di n- 3-
)~ 3, 5-di hydr o- 4H pyri dazi no[ 4, 5-b] i ndol e- 1 - acet anmi de 10 30 August 2006
met hyl -1-[2-[ 7-chl oro-5-net hyl - 3- (pyridin-3-yl) -
oxo0- 3, 5-di hydr o- 4H pyri dazi no[ 4, 5- b]|ndol51-yl]acet- 10 1-y|]piperazine
ydrochl oride (1:1) 11: 1-[2-(7-chloro-5-nethyl-3-(pyridin-3-yl)-4-oxo-
,5-dihydro-4H—5yr|daZ|no[4 5-blindol -1-yl]acet-I- yl]pyrrolidine 12
1-[ 2- (7- chl or o- 8+ ReAfya §°rﬁ§#PHFﬁdQZQPPIAué&éﬂlﬂgole I-acetamide
3,5-dihydro-4H— rlda |nog ﬁ]lndol 1-yl]acet-1- yl]pyrrolidine
hydr ochl ori de ( ﬁﬁod ds’of general formula (I) can be prepared

rerai nder of the Qe? e S AT & oot s T LR vy
and (V) .are thgsmh%w@-gaéga%gﬁgggmﬁa%no%,%u-%%d?o%@ 6 Schere

)1E) _COORI (11)
5 acetamide

3
7-
3_
7-
yl
4-
4-
h
3

9:  7-chloro-N,N-diethyl-5-methyl-4-oxo-3- (pyridin-3-

y1l)-3,5-dihydro~4H-pyridazino{4,5-b]lindole-1-acetamide
' 10 4—ﬁethyl—1—[2—[7-chlqro-5—methy1—3—(pyridin—3—yl)-

4-oxo-3,5-dihydro-4H-pyridazino[4,5-blindol~-1-yl]acet-
10 1i-yl)lpiperazine hydrochloride (1:1)

11: 1-[2-[7-chloro-5-methyl-3-({pyridin-3-yl)-4-oxo-

3,5-dihydro-4H-pyridazino[4,5-b}indol-1-yl]acet-1-

yllpyrrolidine

12 1-[2-[7-chloro-5-methyl-3-(pyridin-4-yl)-4-oxo-
15 3,5-dihydro—4thyridazino[4,5—b]indol-1—yl]acet—1—

yl]lpyrrolidine 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.



X NCOOK ORZ ONCRX (V) O NCOOR NR3 R XI \ NCHN NOO M X
\ NNHet (I) 1 O A conpound of general formula (I11) in which X and Rl are
as defined above and R represents a (Cl 5 C4)al kyl group is treated mﬁth a
3-chl oro-3- oxopropanoate of general fornmula Cl COCH2ZCO2R', ﬁg
represents a (CLl-C4)al kyl group, in a solvent such as dich ﬁﬂ@? A0 5

anbi ent tenperature in the presence 30 August 2006 7 of a Lew s acid,
titaniumtetrachl oride for exanple, to give the diester of general formula
(I'11). The keto ester function of the diester of general forrmula (I1l) is
converted into keto am de to give the ﬁngound of general formula (I1V)
by the action of an am ne of general forﬁﬁ F"8NR2R3, in which R2 and R3 are
as defined above, in epresence of a catal yst such as

4- (di nmet hyl ani no) pyr ¢. 4 IRg tdila first preparation pathway the
conpound

OR"
)

) N,
"R,
' o
R T~ Ry
R, \—-\N
X ~H V)

N
| o]
R,

| A compound of general formula (II) in which X
and R; are as defined above and R’ represents a (C1-
5 C4)alkyl group is treated with a 3-chloro-3-
oxopropanoate of general formula ClCOCH,COzR”, in which
R” represents a (C;-C4)alkyl group, in a solvent such as

dichloroethane at ambient temperature in the presence



10 of general formula (IV) is treated in a polar solvent in the presence
of acid with a heteroaryl hydrazine to give an anmide of general formula
(I').” According to a second preparation pathway the conpound of general
formula (1V) is treated with hydrazine with 15 heating in_a solvent such
as -t/ol uene in the presence of a catalytic anmount of acid td°gigestz006
pyridazi noi ndol e of general formula (V). &inally an N-arylation reaction
is perforned on the pyridazinoindole of general fornmula (V) in the
presence of a heteroaryl halide, or else of 20 a heteroaryl boronic acid

derivative ando& @etahisdlacid,S¥ah 2% %‘%&%rcéﬁgébﬂdé adi @ca}rq%&%,gqc@ound

of general forrmula (I). The reactants e oye ove are ava

commerci al ly giver ¢ehdesididished ioF Yapdrialie it a O(Il\%n)s.e can be 25
prepared by nethods which are described therein. or ich are known to the

skilled wor ker Thibketpaesiten! funytibe BF ehicc BEstdlerdy Ydngspearing 30
August 2006 8 a heteroaronmatic group nay be prepared by nmet hods ' anal ogous

to those knownfprmube [(If&)atisr echSerted iGeeMketolIMdeto 3[4 M

W)9803484). The preparation of the starting conpounds of 5 dgeneral formula
(11) is deserife@Ppandhefdgenseal WOrmula044v31 biyn tihee scasenvd @nX i s a
chlorine atom Ip the_ case where X is a fluorine atomthe conpound of
general for nuPELPe| PLi geprEpar EarandpollBsRy, stmrwhich fRomndT®;hyte
6-f|uoroindo|e-2-§a£box Iage, which is described 10 in the literature (J.
Med. Chem 200%5 %,129é17_ove, in the presence of a catalyst such as
+  4-(dimethylamino)pyridine.
According to a first preparation pathway the compound
10 of general formula (IV) is treated in a polar sclvent
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 heteroaryl 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



The invention al so provides the conpounds of general formula (I11), OO
OR" N COX' {IlIl) I R 15 in which X represents a hydrogen or hal ogen
atom "Rl represents a hydrogen atomor a (Cl-C4)al kyl group, R and R',
each independently of one another, represent a (Cl=C4)al kyl group,. 20
whi ch: are useful as synthesis internediates for preparing %ﬂéﬂﬁ&@oﬁf
general formula (I). The invention additionglly provi des the conpounds of
general formula (1V), 30 August 2006 9 0 VR2 X N COX (1V) Rl in which
X represents a hydrogen or hal ogen atom Rl represents a hydrogen atom or a

[ ndependent |y o are SriorRart £ P8R, 1y 18 P elar P opeBnfR. i) al iyl
Porma “pyrrol i Ghryl ae arroTe SArERHY i of FEFRGhEE’ REPhERY hem
‘ Commun. 1996, 26, 3543 and W09803484).
The prepafation 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
10 in the literature (J. Med. Chem. 2600, 43, 4701).

The invention also provides the compounds of

general formula (III),

OR"

X N\ coor (M)

|
R,

15 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 (C14C4)alkyl group,

20 which are useful as synthesis intermediates for
preparing compounds of general formula (I).

The invention additionally provides the

compounds of general formula (IV),



10 C4) al kyl pi perazinyl group, which are useful as synthesis internediates
for . preparing conpounds of general fornula (I). The invention further
provi des the conmpounds of general fornmula (V) 15 0 ,R2 NR3 XNHN \
N RO in which X represents a hydrogen or hal ogen- at om Ei rgg&gg&?ts a
hydrogen atomor a (Cl-C4)al kyl group, 30 August 2006 10 Aﬁ .- each
i ndependent|ly of one another, represent aghydrogen atomor a (Cl-C4)al kyl
group, or else R2 and R3, together with the nitrogen atom bearing them
forma ,pyrrolidinyl, piperidinyl, norpholinyl or 4-(Cl 5

C9) al kyl pi perazi nyl group, which are usef asysynthesis internmedi ates for
prepari ng conpounds of general fornula (I) pgxanpl es about to foll ow
illustrate the preparation of song—o of thaainvention. These 10
exanples are not limtative and o ‘ trate the 1nvention. The nunbers
of the conpounds exenplified tiX S6RY! vlV)n the table

t hereafter, which '

in which
X represents a hydrogen or halogen atom,
R; represents a hydrogen atom or a (C1-Cq)alkyl group,
5 R’ represents a (C;-C4)alkyl group,
Rz and R3, 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
pyrrelidinyl, piperidinyl,.morpholinyl or 4-(Cy-
10 Cq)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
O
N, R,
R3
-wq
X \_ N W)
ToB
R1

in which
X represents a hydrogen or halogen atom,

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




il lustrates the chem cal structures and the physical properties of sone
conpounds in accordance with the 15 invention. The el enmental m croanal yses
and the IR and NWR spectra confirmthe structures of the conpounds

obt ai ned. Exanple 1 (Conpound 1).

7-flworo- N, N, 5-tri met hyl - 4- oxo- 3- (pyridin-2-yl)-3,5- 20 30 August2006
dihydro-4Fprridazino[4,5-b]indoIe-I-acetaq%fe 1.1. Methyl
6-fl uoro-I|-nethyl - 1Hindol e-2- carboxyl ate 60% suspension of 7.9 g (197
mol ) of sodium hydride (washed with petrol eum ether beforehand) and 36.1

| )g.Of, nethyl 6-fl | e- 2-carb e
Lo §§/( of iﬁﬁ *prdoRs? ﬁ?ﬁd%ﬁégaelﬁﬁsﬁﬁﬁxi?it §R6 RAYERLE, (sEpEaLORRD 10
N, N- di i .
f or ZIH?tTKenO; éghéﬂéﬁﬁﬁﬂgi @%ﬁg%ﬁgﬁgbﬁgﬁggﬁgfaBF'Eﬁkftﬁnpﬁﬁéture
di met hyl f or mam dgéart%ga@ﬂ@@ CETN hs%errh&wo drS 3%{ et ridlg ¥HIEN Eorm a

tenperature for The contents are poured Into an IC€/V\B.'[€I’ m xt ure.

Di chl or omet hane gy raghdied i SHUSANR PHASE NS teald4zeg M th
hydr ochl ori c aC|&&i1N) The o}ggﬁlc pha§£ I s 'separ at ed off,gghshed W th

water, dried vey,)a3kglpipeshizdn 1 gmkﬁ@fed and concentrated under reduced
10 pressure. The residue i's puri by chromat ography on a silica gel

colum in a m xtwhriechofarsolussiial a(s:ysa}m&?mwtw/:thtcé&mdztwtémnﬁor%/ 50 to
0/ 100 then dichl oronet hane/ethyl acetate: 100/0 to 70/30).:
preparing compounds of general formula (I).
The examples about to follow illustrate the
preparation of some compounds of the invention. These
10 examples are not limitative and oniy illustrate the
invention. The ﬁumbers of fhe compounds exempiified tie
up with those given in the table thereafter, which
illustrates the chemicél structures and the physical
- 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-fluore-N,N, 5~-trimethyl-4-oxo-3- (pyridin-2-yl)-3,5-
20 dihydro-4H-pyridazino[4,5-blindole-l-acetamide
1.1. - Methyl 6-fluoro-l-methyl-lH-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-fluoro-lH-indole-2-carboxylate
{containing 10 to 20% of ethyl 6-fluoro-1H-indole-2-

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



32.7 g (170 mol ) are isolated of a white conmpound of 15 nethyl
6-fluoro-I|-methyl-1Hindol e-2-carboxylate containing 10 to 20% of et hyl
6-fluoro-I-nmethyl -1 H indol e-2-carboxylate. 1.2. nethyl
3-[6-fluoro-2-(nmethoxycarbonyl)-1- nethyl-I1Hindol-3-yl]-3-0xopro ate
20 I portions, 6.5 mM (60 nmmol) of nethyl 3-chloro-3-o0xo0 ﬁWdﬁ%ﬁ@gﬁ@ are

added to a solution of 6.6 nf (60 mml) of;titaniumtetrachloride in 80 ni
of 1,2-dichloro- ethane. The mixture is stirred at anbient tenperature for
30 minutes. A solution of 5 g (24.1 nmml) of nethyl 25

6- 11 uor o- I - met hyt 1 ik d el S &R POXMDEE £t { £ONEGE N 05 203 of et hyl
6-fl uoro-|-nethyl -1 Hindol e-2- carbokélate ,Qo ?%i%gg'iﬁggﬁe%glﬁ%., S

added and the 3(L98i0uré1R06 iddorehanie i§ $6imlessayy, gOC for 20 h. The
m xture is poured into ice water and extracted with dichloronethane. The

organi ¢ phase idimssgaybiehaifde aEshesded tdndeties , mktete OVEr s8 0818
sulfate, filtered 5 and concentrated under reduced pressure. The residue is

purified by chrahederephytenpexrsivteat@el12z2chum (el uent:
cycl ohexane/ di chl oronet hane: 90/ 10 to 0/100 then dichl oronet hane/ et hyl
acetate 100/D tHhes@mE®WentsTiEne gawsed intofan besiwaisat imixoataini ng
primarily. 10 the conpound. It is used as it is in the rest of the
synthesi s. 1.3 IRMIpranathane (i@ fadded-and thédagqueoboghyse is
1-nmet hyl -1 Hindol - 3-yl ]-3-oxopropanam de A stream of gaseous di net hyl am ne
i s passed i nt o igutralized with hydrochloric acid (1N). The organic
phase is separated off, washed with water, dried over
sodium sulfate, filtered and concentrated under reduced
10 pressure. The residue is purified by chromatography on
a silica gel column in a mixture of solvents
(cyclohexane/dichloromethane: 50/50 to 0/100 then
dichloromethane/ethyl acetate: 100/0 to 70/30).
32.7 g (170 mmol) are isolated of a white compound of
15 methyl 6-fluoro-l-methyl-lH-indole-2-carboxylate
containing 10 to 20% of ethyl 6-fluoro-l-methyl-1H-
indole-2-carboxylate.
1.2, methyl 3-[6-fluoro-2-(methoxycarbonyl)-1-
methyl-1H-indol-3-yl]-3-oxopropanoate
20 1In portioné, 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 l,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-l-methyl-1H-indole-2-carboxylate (containing
10 to 20% of ethyl 6-fluoro-l-methyl-l1H-indole-2-

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



15 m xture of 13 g (44.4 mmol) of nethyl 3-[6-fluoro-2-

(et hoxycar bonyl ) - 1- et hyl -1 H i ndol - 3-yl ] - 3-oxo- propanoate, obtained in
step-1.2., and 0.2 g (1.63 mml) of 4-(N,N—dinethyl)aninopyridine in 80 m
of toluene. Inmediately a condenser, surnounted by a 20 ba%igﬁn 5&@5
fitted and the solution is stirred at 100C for 20 h. The &5t cooled
to anbient tenperature and concentrated der reduced pressure. 200 m of
di chl oronet hane, water and hydrochloric acid, (1N) are added. The organic
phase is separated off, 25 washed with water, dried over sodium sulfate,

filtered and ﬁ@ﬁﬁﬁ%r%egtﬂgéﬁ agduped pLeosye. JHe 6:55%91{& {g purified

by chromat ography on a silica gel colum August el uent:

CyclOhexane/dl?bhﬁéanehhanece5ﬂééar bAanexdrgabtapogethane/ ethyl acetate
100/0 to 0/100 4.6 g (14 mmol) are isolated of a yellow solid, which is

used as it is dbchberomethahet hEheyBrhasis. phadedis separated off,
7-fluoro-N, N, 5-trinmethyl -4-oxo-3-(pyrid-2-

yl ) -3, 5-di hydreadkkedywithzwatg#, Sdbjieddoler| sadeumnsde fabesolfillicereadf 1. 4 g
(4.1 mmol) of N, N-di net hyl -3-[6-

fl uoro- 2- (nﬁth@R¢caﬁbgﬁ9t¥aEedeuh§EIlEbdnded Brgbbule.oTbpr apaiduedds
obtained in step 1.3., in 40 mM of 10 absolute ethanol is heated at refl ux
for 22 h with Eﬂr¥5hﬁ€rbﬁsCbrogﬁﬁégaaphyeohcaasi&iandggl4cgl@ma.8 mol ) of
2-pyridyl hydrazine. The m xture is cooled and concentrated under reduced
pressure. Wt efebpenbpockrlehesprarl dichioranethanesI9ddbdtossdilaf

hydr oxi de solutlon i ded t 0.
y dfcﬁforomethang/ethyl acetate 100/0 to 50/50).

This gives 13 g of a pasty solid containing primarily

10 the compound. It is used as it is in the rest of the
synthesis.
1.3 N,N-dimethyl~3-[6~fluoro-2- (methoxycarbonyl) -
l-methyl—IHLindol—3—ylj-3—oxopropanamide
A stream of gaseous dimethylamine is passed into a

15 mixture of 13 g (44.4 mmol) of methyl 3-[6-fluoro-2-
(methoxycarbonyl)~1-methyl-1H-indol-3-yl]-3-oxo-
propanoate, obtained in step 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

20 balloon flask, is fitted and the solution is stirred at
100°C for 20 h. The mixture is cooled to ambient
temperature and concentrated under reduced pressure.
200 ml of dichloromethane, water and hydrochloric acid
(1N) are added. The organic phase is separated off,

25 washed with water, dried-over sodium sulfate, filtered
and concentrated under reduced pressure. The residue is

purified by chromatography on a silica gel column




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 colum in a m xture of 20

sol vents (dichl oronethane/ethyl acetate: 100/0 to 0/100, th@gﬁethéh
acet-dt e/ net hanol : 100/0 to 90/10). The product obtained is ﬂ?ly
chromat ogr aphed on a neutral alumna columy in a mxture of solvents

(di chl oronet hane/ et hyl acetate: 100/0 to 0/100, then 25 et hyl

acet at e/ net hanol : 100/0 to 90/10). This gives a solid, which is rinsed

with diethyl etheludht25 qydidHekaiEdi ]l xumoiikhd S SGAEL athdp the form
30 August 2006 14 of a white solid. Melting point: 222-223C, M-H+: 380.

Exanpl e 2 (Conpalimhl®romethane/ethyl acetate 100/0 to 0/100).
, 7-chloro-N, N, 5-trinethyl -4-oxo-3-(pyridin-3-yl)-3,5 5
di hydr o- 4H pyri dad o[ 1S rrdlidelre |isadettoed def &yl Dodw asd died,2 . wih Bty |
3-[ 6-chl oro-2- (net hoxycar bonyl )-1- nethyl -1 Hindol - 3-yl ] - 3- oxopropanoate A
solution of 6.2%4% usfsl Asmid] Hsofinetthd 1P athiaff it Ifyrdepsigpanoate in 70
m of 1,2-dighiqgroethane is cooled to OC. In small portions 5.3 m (48.3
mol ) of titani dm? t et r acHIghiv@e oxtl Madder immthe drivtan® (pymitdT2=d at
0C for 30 m nutes. olytion of 4.3 q (19.2 mmol) of _methyl .
6-chloro-I-nethyﬁ)réiﬁﬁﬂﬂhii%gﬁéﬁﬁﬁ%ﬂ%ﬂﬁ?#ﬂ?[ﬂ&QﬁﬁhﬂHQﬁl€E¥FQﬁQﬂﬁm#%%thane
o uoaged and the ToItied B U 5Pt FRe o W dnddhyYa e 1t 1S
. fluoro—2—(methoxycarbonyl)—l-methyl—lﬂhindol—B—yl]—3—
oxopropanamide, obtained in step 1.3., in 40 ml of
10 absolute ethanol is heated at reflux for 22 h with a
few 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 90/10).
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




into ice water and extracted w th dichl oronethane. The organic phase is
separated off, washed wth water, dried over sodiumsulfate, filtered and
concentrated 20 under reduced pressure. The residue is purified by

chromat ography on a silica gel colum (eluent: vcyclohexangég%gé! ﬁ&ﬁtate:
90/1Q to 80/20). This gives a yellow solid, which is trit t2 ept ane
and then in diisopropyl ether. 25 2.84 g448.4 mol) of conpound are
recovered, in the formof a crean}coloreg'solld 2.2

3- (6-chl oro- 2- (et hoxycar bonyl ) - 1-net hyl -1 H 30 August 2006 15

i ndol - 3-yl ] - N, MNfdiameiHide Fc1sepr opanam de A stream of gaseous
dinmethylamne is passed into a mxture of 15 g (44.4 mol) of ethyl

3- [ 6- chl or o- 2- Medetimax pedmmn @ A2-2aErhy Mth | 8ggl - 3-yl ) -3-0xo0 5
propanoate, obtained in step 2.1., and 0.2 g (1.63 nmol) of

4- (N, N-di met hy Exampdep2y r{Cdmpeurnd )0 mi of toluene. Immediately a
condenser, surnounted by a balloon flask, is fitted and the solution is
stirred at  100cchie@o- oW, Srdssiores Hydr- £8x0- - IFhpy ddin-e3+$l 0e®) Bd 10 to
anbi ent tenperature and concentrated under reduced pressure and the
residue i s chr SiRYEEOadRc®yadazing [da 5-gulindsd Lewl (stetanide -

cycl ohexane/ di hIoronEthane 50/ 50, then dichl oronet hane/ ethyl acetate:
100/0 to 0/100?‘y rortdogiges 3.8 g of a yellow solid which is 15

recrystallized f onla di chloro ne/ethyl acetate mxture. 1.8 g (5.3
mrol ) are i sol & d of a E%nggaﬂ%?§h$HHQT - (methoxycarbonyl) -1~

methyl-lH;lndol—B—yl]—3—oxopropanoate
A solution of 6.2 ml (48.4 mmol) of ethyl 3-chloro-3-

10 oxopropanoate in 70 ml of 1,2-dichlorocethane is éooled
to 0°C. In small portions 5.3 ml (48.3 mmol) of titanium
tetrachloride are added and the mixture is stirred at
0°C for 30 minutes. A solution of 4.3 g (19.2 mmol) of
~methyl 6é-chloro-l-methyl-1H-indole-2-carboxylate in

15 35 ml of 1,2-dichlorcethane is added and the mixture is
stirred at ambient temperature for 12 h. It is poured
into ice water and extracted with dichloromethane. The
organic phase is separated off, washed with water,
dried over sodium sulfate, filtered and concentrated

20 under reduced pressure. The residue.is purified by
chromatography on a silica gel column (eluent:
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 comﬁound are recovered, in the
form of a cream-colored solid.

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




2.3 7-chloro-N, N, 5-trinethyl - 4- oxo- 3, 5- di hydr o-

4H- pyridazi no[ 4, 5-b] i ndol e-1-acetani de 20 A solution of 1.7 g (5.2 nmol) of
3- (6-"chl or o- 2- (nethoxycarbonyl) 1- nethyI-IH-lndoI 3-yl]-N, N—dinethyl

3- oxopropanam de, obtained in step 2.2., in 150 m of toluene |s gﬁ?ted at
90C.for 24 h in the presence of 1.8 ni (36.8 mol ) of hyd

nonohydrate and a 25 catal ytic amunt of gngoluenesulfonic aC|d. The

m xture i s cooled, an insoluble product i collected by filtration and is
washed wi th water and 30 August 2006 16 then with diisopropyl ether and

o t‘; lﬂe”f” orm | of e Tt e‘ﬁ?i%?ﬁv eyt St dpRaggaRound are [ sol ated,
7- N, N, 5-

y|)C 3Ozrsod| hydr ot%rl zi%%f%*é b%l{rﬁegj'lﬂ’elgafmﬁ%%tjésm%aess%?/dl%%%l%ri de 0.2 g
(0.63 mmol ) of 7 chz%f\'i% tgw&&%ﬂ 1 3-[6-chlo

3, 5-di hydro- 4Fprr| ino[4,5b ndole(? acetan1 tal ne |n step 2. 3.

i s dissolved i nmkxHBxwa Mol Rd e}l Odome: ndi1 29b ept 3L epperature and
under an argon atnnsaﬁire dﬁ?J%% (J_%yrnnﬂ) %ﬁ pyrldfﬂé 0.19 mM (1.4

mol ) of trist hdopintatd, gawamé&cmagte;ifizﬁev&an@ @42 9y(1. 3 mol) of
cupric acetate and 0.22 g (1.4 mol)

2- (pyri di n- 3- yl(1-.36,33 nitnali Joxsh o ﬂﬁn@-ﬂn@ethylt)raﬁliwlryﬂdﬁie 2én M @d ml
reaction the insoluble fractions are renoved by filtration and the sol ution
i's of toluene. Immediately a condenser, surmounted by a
' balloon'flask, is fitted and the solution is stirred at
100°C under low pressure for 20 h. The mixture is cooled
10 to ambient temperature and concentrated under reduced
pressure and the residue is chromatographed on a silica
gel cdlumn (eluent: cyclohexane/dichloromethane: 50/50,
then ‘dichloromethane/ethyl acetate: 100/0 to 0/100).
This gives 3.8 g of a yellow solid which is
15 recrystallized from a dichloromethane/ethyl acetate
mixture.
1.8 g (5.3 mmol) are isclated of a yellow-white solid.
2.3 7-chloro-N,N, 5~trimethyl-4-oxo-3, 5-dihydro-
4H-pyridazino{4,5-b]indole-l1l-acetamide
20 A solutionrof 1.7 g (5.2 mmol) of 3-{é6-chloro-2-
(methoxycarbonyl)-l-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 ml (36.8 mmol) of hydrazine monchydrate and a
25 catalytic amount of p-toluenesulfonic acid.
The mixture is cooled, an insoluble product is

collected by filtration and is washed with water and



adm xed with 0.11 m (1.4 mol) of pyridine, 0.19 mM 20 (1.4 mol) or
triethylamne, 1 g of nolecular sieve, 0.24 g (1.3 mmol) of cupric acetate
and 0.22 g (1.4 mol) of 2-(pyridin-3-yl)-1,3,2-di oxabori nane. The :
reaction is stirred for a further 24 h. The insoluble. fractions are
renoved by filtration and the filtrate is 25 concentrated éhaesus el ed
pressure to renove the solvent. Di chloroneﬁﬁane and water are added. The
aqueous phase is extracted with dichloronmetfane. The 30 August 2006 17
organi ¢ phases are conbi ned and washed with water. They are dried over

sodium sul fate, .fiLltec R oncentrat ed under, reduced, pressure.. The
residue is purFﬁngagﬁﬂc %gﬁg 58P§3h§%§ﬁFa%§ iQﬁiﬁﬁ;UQQﬁ%uﬁ?4$?59 uent :
dichloronethaneprggggrgghyl acetate/ nethanol: 100/0 to 80/20). A solid is
obt ai ned which is dissolved in a dichloronmethane/ nethanol m xture. Ethyl

acetate is added7ong (Beamhtbd) © oS RAHONLAPLNT AL A 30k fom

I solated by filtratidon and I's recrysta roma m Xture 0
and di chl oronet bang. whieMBo2hidl-

chloro-N, N, 5-trinet hyl - 4- oxo- 3- (pyridin-3-yl)-3, 5-
di hydr o- 4H p%r i Haztbag4pbihti:ndsl golp*@cet am de (Conpound 5) are recovered,
in the formof a white solid. 15 Melting point: 255-256C. The
hydrochl ori de i&.8ormed by-dhisebvivyey, She riakitthyli-acloxiced -apamd dim-3-
m xture of methanol and dichl oronethane and by adding a 5N sol ution of
hydrochl ori ¢ acYl) r3, brdphpd2cold H-pirtrédazino[4, 5-b] indole-1-acetamide
hydrochloride
0.2 g (0.63 mmol) of 7-chloro-N,N, S~trimethyl-4-oxo-
10 3;S-dihydro-4ﬂ;pyridazino[4,5-b]indole—l—acetamide,
obtained in step 2.3., is dissolved in 15 ml of N-
methylpyrrolidone. At ambient temperature and under an
argon afmosphere 0.11 ﬁl (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 0.11 ml (1.4 mmol) of pyridine, 0.19 ml
20 (1.4 mmol) or triethylamine, 1l 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 reducéd pressure to remove the

solvent. Dichloromethane and water are added. The

aqueous phase is extracted with dichloromethane. The



20 recrystallization fromethanol, 0.09 g (0.20 mvol) of conpound is
I sol.ated, in the formof a white solid. Melting point: 250-252C. M+H+:

396.- Exanpl e 3 (Conpound 10).

4-met hyl -i-[2-[7-chl oro-5-net hyl - 4- oxo-3- (pyridin-3- 25

yl } =3, 5-di hydr o- 4H pyri dazi no[ 4, 5- b] i ndol - 1-yl Jacet -1 yI ] pPHévartg06
hydrochl oride (1:1) 3.1. [3-(6-ch|oro-2-n§Hhoxycarbonyl)-1-nethy|-IH 30
August 2006 18 indol-3-yl]-3-oxopropion-1I-yl]-4-methylpi perazine A
solution of 2.84 g (8.4 mvol) of ethyl 3-[6-chloro-2-

h b Fakri - indal - 3-.y| ] ¢ 3- ,..obt ai ned
Slep 2.1 of oxmiarat pdsad A onidd dine RIS L "o 1
in the presenggedligried rgve(r:gASdHMérl} rﬁh%ﬂg’;ﬁ i nelpzi g and 110 ng (0.9

mol ) of 4-(N, N-di net hyl am no) pyr . Xxture 1s cool ed to anbi ent
temperature, 1@Gnwlentiratde i aictifted Hidsuife VAR A dl g Of 20% 10
t.

aqueous ammoni a are added. The organic phase is separated off, e agueous

phase is extrapued fieidh bydicHioMatRidapIs (oh td LY gd1 @udde organi c
phases are conbined. They are washed with water, dried over sodium
sul fate, filX erleduend :cdictiioramedt handsr thetiieathyild Jueassts Anatlthridle;
residue is purified by chromatography on a silica gel colum (eluent:
di chl oro- net haf8/Retla8l/20000/20 siod i@D/iK0 bt Hiired)iwteiscH . 8 disgdlBedmol )
of a yellowoil. 3.2. 4-nethyl-I-[2-[7-chloro-5-nethyl -4-oxo-3,5- 20
di hydr o- 4H pyr ABai ASFBloreyetdisney mgthacel- mixture. Ethyl acetate is
' added and the mixture is partly concentrated. A solid
is isolated by filtrationvand is recrystallized from a
10 mixture of ethanol and dichloromethane. 110 mg of 7-
chloro-N, N, 5-trimethyl-4-oxo-3- (pyridin-3-y1) -3, 5-
dihydro-4H-pyridazino[4,5-b]indole-1-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 SN solution of
hydrochloric acid in propan-2-ol. After
20 recrystallization from ethanol, 0.09 g (0.20 mmol) of
compound is isclated, 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-5-methyl-4-oxo-3- (pyridin-3-
25 yl)—3,5¥dihydro-4H=pyridazino[4,S—b]indol—l—yllacet—l-
yllpiperazine hydrochloride (1:1)
3.1. [3~(6-chloro-2-methoxycarbonyl)-1-methyl-1H-



yl ] pi perazine A solution of 1.68 g (4.3 mmol ) of [3-[6-chloro-2-

(et hoxycar bonyl ) - 1- et hyl -1 Hi ndol - 3-yl ] - 3- oxopr opi on-

1-yl]-4- nethylplpera2|ne obtained in step 3.1., in 25 80 m of toluene is
heated at 90C for 24 h in the presence of 1.7 m (35 mol)_of h d I ne
nonohydrate and a catal ytic amount of p-tol uenesulfonic aciAu k@%ts
2006 19 The nixture is cool ed, and the |n%%£uble fraction is collected by
filtration and washed with water and then "wWith diisopropyl ether and is
dried under reduced pressure. 5 1.43 g (3.8 nmol) of conpound are

isolated, in th 1{ oroggj %MH%&%fﬁﬁloqffm§ffrKLﬁé%ﬂglpfbé¥§§ing 3.

4- et hyl -1 -] 2- [7
ridin-3-yl 0, sy | S g
3(/Ioglacet 1- yl>/] |)0| %ei%%%@ﬁﬁ%on E?li W%&P %1‘114321 —[?—cl?loro-z-
4-met hyl - | - [ 2- [ 7@ty Bdi y -1 -methyl - 1§-indol-3-y11 35
4- oxo- 3, 5- di hydr o- 4Fprr|daZ|no[4 5-b] 1 ndol -1 -yl acet- -yl ] pi perazi ne,

obtained in stepxdpkopdrbatiehsdptedindd 3P ddepPfz N negflyégé(,ﬁlgpélglonpn At
anmbi ent tenperature 15 and under an argon atnosphere 0 (2.4 nnnl) of
pyridine, 0.3 H6Q 24 afmiglusnd rietHedmed e 8019 f@i- II:!)'I@C;LHx ahesi eve,
0.44 g (2.4 mol) of cupric acetate and 0.39 g (2.4 mmol) of

2- (pyridin-3-yl preseree difoxdaominafiet amelintodHdeeesthyip Be Pz in®fand
reaction 20 the insoluble fractions are renoved by filtration and 0.2 m
(2.4 mol) of pydildmge, (00 Bamel) 24 4mi¥ )N-alimethylamino) pyridine.

The mixture is cooled to ambient temperature. 100 ml of
dichloromethane, 80 ml of water and 10 ml of 20%

10 aqueous ammonia are added. The orgenic 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

15 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~

20 dihydro-4H-pyridazino[4,5-b)indol-1-y1]acet-1-
yllpiperazine
A solption of 1.68 g (4.3 mmol) of [3-[6-¢hloro—2—
(methoxycarbonyl) -1-methyl-1H-indol-3-yl}-3-oxopropion-
1-yl])-4-methylpiperazine, obtained in step 3.1., in

25 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.




triethylamne, 0.30 g of nolecular sieve, 0.44 g (2.4 mmol) of cupric
acetate and 0.39 g (2.4 mmwl) of 2-(pyridin-3-yl)-1,3,2-dioxaborinane are
added - to the 25 solution. The reaction is stirred for a further 24 h. The

i nsoluble fractions are renoved by filtration and the filtrate is
concentrated under reduced pressure to 30 August 2006 20 ?8?3@@“&%@6
sol vent. Di chl oronet hane and water are adg d. The aqueous phase is
extracted with dichloronethane. The organi € phases are conbi ned and
washed with water. They are dried over sodiumsulfate 5 and concentrated

under reduced ppRSSHE e.Lesi IS urified b rormt ogr,aphy, on a
silica gel colug;ﬁ]é ?%?Eggg:léiéhﬁgggﬁeeﬁgh hﬁeﬁﬁ&ﬁ%Pngo F@C%&°§oFfo)_ A
white solid is g : zachlar ' di lLying it
" o mixture of Corasencd Y aaqrehiton Aad,Hashia YLRheR: AR R 1 on
of hydrochl ori cwaghddi RsBpLe 2 ALt.ar se al,L i fr.om a

m xt ure of propan-2-ol ang n% %aﬁgrfro%%g é%(gggghnkbpéétg%%gg%gbund S
isolated; in thpréssaref a white solid. Melting point: 287C

(deconmposi tion); MrH+: 451. 15 Exanple 4 (Conpound 8).

7-chl oro- N, No5-1¢ #8eghyB- 8-mmol 8- 66- aefbyupYr ktenidolated, in the form

yl ) -3, 5-di hydro-4H pyri dazi no[ 4, 5-b]indol e-1 -acetamde 0.4 g (1.25 nmol)
of 7-chl oro-N, N0E-arvhitéyselidxo-

3, 5-di hydro-4H- pyri dazi no[ 4, 5-b] i ndol e-1 -acet am de, 20 obtained in step
2.3. of exanpl &M@ltingdpatetyvedl 3B0°A5 ml of N-nethyl pyrrolidone. At

anbi ent tenperaﬁuge and under an argon atnosphere, 0.2 m (2.5 mmol) of
3.3. 4-methyl-1-[2-[7-chloro-5-methyl-4-oxo-3-~

(pyridin-B—yl)—3,5-dihydro—4H%pyridazino[4,5-b]indol-l—
10 yl)acet—l—yl]piperazine hydrochloride (1:1)
0.45 g (1.2 mmol) of 4-methyl-1-[2-[7-chloro-5-methyl~
4—qxo~3,S—dihydro-dﬂprridazino[4,5—b]indol—l—yl)acet—
l-yl}piperazine, obtained in step 3.2., is dissolved in
30 ml of NLmethylpyrrolidqne. 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-yl)-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 ¢upric acetate and 0.39 g (2.4 mmol) 6f
2-(pyridin-3-y1)-1,3,2-dioxaborinane are added to the
25 solution. The reaction is stirred for a further 24 h.
The insocluble fractions are removed by filtration and

the filtrate is concentrated under reduced pressure to



pyridine, 0.35 m (2.5 nmol) of triethylamne, 0.40 g. of nol ecul ar sieve,
0.45-g (2.5 mmol) of cupric acetate 25 and 0.80 g (3.6 nmol) of 3
4,4,5:5-tetranmet hyl -2-(6- nethyl pyridin-3-yl)-1, 3, 2-di oxaborol ane are

i ntroduced. After 24 h of reaction 0.2 mM (2.5 nmol) of pyridine

August 2006 21 0.35 m (2.5 mol) of triethylamine, 0.40 93%*&“%%?@@% ar
sieve, 0.45 g (2.5 mmol) of cupric acetate nd 0.80 g (3.6 nmol) of

4,4,5, 5-tetranet hyl -2-(6- nethylpyridin-S-fF?-l,S,Z-dioxaborolane.are added
to 5 the solution. The reaction is stirred for a further 24 h. The

| nsol ubl e frathaﬁﬁﬁEQﬂk?@%ﬁvgﬁﬁﬁfﬂJéﬂfgﬁéHétégﬁ%tgﬁafé4géé§%%ézronethane

concentrated under reduced pressure 0 renove sol'ven

and water are aduRG. TR FQHRUS PIESe 1S eégg&?g@egj\%jg 10
ed and wa

di chl or onet hane. The'organic phases are conbin shed with water.

They are dried eMehlwa®nsthsild.atthe dJriddrePraib £ QL M b & nged

reduced pressure. The residue is purifiled by chromatography on a silica
gel colum (el weshediwditromamihamdEtdianri e Yt kb 30/ AP Fatdi S
gives a solid, which is recrystallize from an i sopropanol / net hano

m xture. 0.1% gafd 2encent)ratfed anpimdddudetdipicatude) e fasded os
white solid. Melting point: 253-255C M+H+: 410. 20 The table bel ow

il lustrates thepymddiies] bysohromatesy raphyplopsiac ai lproepeydl esolnfmrsone

conmpounds of the_invention. In the "Salt" colum of these tables, "HCL"
(eluent: dichloromethane/methanol: 100/0 to 90/10).

A white solid is recovered, whose hydrochloride is
formed by dissolving it in a mixture of propan-2-ol and
10 methanol and by adding a 0.1 W solﬁtion of hydrochloric
acid in propan-2-ol. After‘recrystallization from a
mixture of propan-2-ol and methanol, 0.34 g (0.70 mmol)
of compound is isolatéd, in the form of a white solid.
Melting point: 287°C (decomposition); M+H': 451.
15 Example 4 (Compound 8).
7-chloro-N,N, 5-trimethyl-4-oxc-3- (6-methylpyridin-3-
yl)-3,5-dihydro~-4H-pyridazino[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-l—acetamide,
20 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
25 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,



denotes a hydrochloride, "-" denotes a conpound in base 25 form The
aci d.base nolar ratios are indicated opposite. The abbreviation dec.
signi-fies that at the tenperature given the solid is in the state of 30

August 2006 22 deconposition. Table O ,R2 N4\ N- (I, X, Het éw 5
Compound X Rl NR2R3 Hat Salt M P. (C 1 F CH3 N(CH3)?2 pyr?‘h{*ﬁg%-tgf’o-
222-223 2 F CH3 N(CH3)2 _pyridin-3-yl HClp}: 1 244-250 3 F CH3 N(CH3)2
pyridin-4-yl HC1 1:1 267-270 4 Cl1 CH3 N(CH3)2 pyridin-2-yl - 183-184 5 O
CH3 N(CH3)2 pyridin-3-yl - 255-256 6 . CH3 N(CH3)2 pyridin-3-yl HC1 1:1
250-252 7 O Co338( @13)(2 . BY indiLy- by Y and i, 2 ¢ N(CH3) 2

( " 65 Er*ﬂ%h&l%n&?%%)og.a@ ﬂd&fﬁ'*g

6-met hyl - - 253-255 | pyridin-3-y CH3 "N( CH2 py yl -
199-200 10 O @elekulpyr isdiere3- Yl 48CE 12l 5_2%_?(1051(16%9 cu?ﬂl.: gc_e@'a'?té\U
pyridin-3-yl - 267-268 12 A CH3 N(J pyridin-4-yl HCL I.1 248-251
and 0.80 g (3.6 mmol) of 4,4,5,5—tetramethyl-2—(G—I
methylpyridin-3-yl)-1, 3, 2-dioxaborolane are added to
5 the 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 remove the solvent. Dichloromethane and water are
added. The agueous phase is extracted with

10 dichloromethane. 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. isopropanol/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 below 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 compound in base

25 form. The acid:base molar ratios are indicated

opposite. The abbreviation dec. signifies that at the

temperature given the solid is in the state of



The conpounds of the invention forned the object of pharnmacol ogical tests
whi ch, denonstrated 30 August 2006 23 their advantage as substances with

t herapeutic 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 peripheral benzo? Wﬂ?ﬁ%ﬁﬁ%
receptors (PBR or p sites). The affinity oj,the conpounds of the invention
for PBR or p sites (peripheral-type binding 10 sites on benzodi azepi nes)
was determ ned. The p site receptors can be | abel ed selectively in rat

ki dney menbranegebbgpBai edohn the presence of [3H Ro5- 4864. The conpounds
of the invention forned the object of an in vitro study wth respect to
their affinity for 15 these receptors. Thgahimals used are nale
Sprague-Daw ey rats (If fa Credo) weighing 180 to 300 ng. Foll ow ng
decapitation, the kidney is renoved and the tissue is honogenized at 4C
using a Polytron"' honogeni zer for 2 mn aQ36/10 of 20 the maxi mum speed in
35 vol umes of 50 nmm Na2HPO4 phosphat e buf fgr atha pH adj usted to 7.5 with
NaH2PO4. The nenbrane honopgenate is filter€t-Nhrough gauze and diluted 10
times with the buffer. [3H Ro5-4864 (speci e&ﬁ%vity' 70-90 G /ol ; New
25 Engl and Nucl ear) at a concentratien of nM*% s i“bubated in the
presence of 100 pl of nenbrane

\
N— Het

10
Ry
5

Compound | X Ry NR:Ra Het Salt m.p. (°C)
1 F CHs | N(CH,), pyridin-2-yl |- | 222-223
2 F_|cH, [N(ch,), pyridin-3-yl [ HCl 1:1 | 244-250
3 F CH; | N(CHj3); pyridin-4-yl | HCl1l 1:1 267—270.
4 Cl |cH; |N(CHa)» . |pyridin-2-yl |- 183-184
5 Cl |CH; |N(CH,), pyridin-3-yl |- 255-256
6 cl |cHs | N(CH)), pyridin-3-yl [HCl 1:1 | 250-252
7 Cl |CH3; |[N(CHs)» pyridin-4-yl |HCl1l 1:1 | 275-279
8 Cl | CH; |N(CHj), 6é-methyl- - 253-255

pyridin-3-yl

9 Cl |CHy |N(CH;CH3), |pyridin-3-yl |- 199-200
10 i - idi
Cl | CHy N N_c}g pyridin-3-yl |HCL 1:1 | 287 (dec.)
/S
11 Cl | CH; h(:::] pyridin-3-yl | - 267-268

12 Cl | CH, h(:::] pyridin-4-yl [HCl1l 1l:1 | 248-251

The compounds of the invention formed the

object of pharmacological tests which demonstrated



honobgenate in a final volune of 1 m of buffer 30 August 2006 24
containing the test conpound. After incubation at OC for 3 h the nmenbranes
are -recovered by filtration on Whatnman GF/r filters washed with 2 tines
4.5 m .of cold (0C) incubation buffer. The 5 anmount of radioactiv'%%
ret.ained by the filter is nmeasured by liquid scintigraphy. *%ﬁuﬁﬁﬂ#p
concentration of conpound studied, the pe gent age I nhi bition of the

bi ndi ng of (3H] Ro5-4864, and then the |1 C50 concentration, the
concentration which 10 inhibits 50% of the specific binding, are
determned. Th 0 f_th S .qf e jnvention range
froml nMto 2o§h%%? ?ﬁ?%ﬁ?% %uﬁ%éQSE%?%Q%%%Sgﬁgﬁhﬁﬁg?%ﬂ¥ﬁg¥é ore |igands
with affinity fgriRefiicRleral benzodi azepi ne receptors. 15 Study of
neurotropic activity. Tests of survival of notor neurons follow ng section

of the facial nerve in Amdhayrehhdudis Ml ¢he aHwhtdod hadacaigig ve in
the inmature rat, the notor neurons of the facial nucleus suffer neuronal
20 deat h.by apophazbetelddtaral oFukwilvwdliliityevdl aited DWwHRM Sr¥mote

hi st ol ogi cal and neuronal counting nethods. |Inmature rats 4 days old are
anest heti zed5w elfifepedtvebamnbivtialo @etdwfikg.i . p.). The right facial nerve is
exposed and sectioned, at .its outlet fromthe 25 styl omastoi d foranen.
After waking, tBtudguod MiElRabe4864tbindingotbhperipheiral hedzbreat ed for

7 days, with one or two admnistrations daily, orally or
diazepine receptors (PBR or p sites).

‘ The affinity of the compounds of the
invention for PBR or p siﬁes (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 [*HjRo5-
4864. The compounds of the invention formed the object
of an in vitro study with respect to their affinity for
15 these receptors.
Thé animals used are male Sprague-Dawley rats (Iffa
Credo) weighing 180 to 300 mg. Following decapitétion,
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 Na;HPO,
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.
[’H]Ro5-4864 (specific activity: 70-90 Ci/mmol; New
25 England'Nucleari at a concentration of 0.5 nM is
incubated in the presence of 100 pl of membrane

homogenate in a final volume of 1 ml of buffer



30 August 2006 25 intraperitoneally, at doses ranging from1l to 10 ng/Kkg.
7 days after the lesion, the aninmals are decapitated and the brains are
frozen in isopentane at -40C. The facial nucleus is cut with a cryostat
into 10 m5 sections, inits entirety. The notor neurons ar stalﬂﬁﬂ%mnth
cresyl violet and counted using the Histo'" software (Bioc

nodel the conpounds of the invention increaged neuronal surV|vaI
approximately 10 to 30% 10 The results of the tests show t hat conpounds

of the invention pronote nerve regeneration. The conpounds according to the

nvention can IaRkSHAGPEHUSLJOTERARII NO edi cinal products. Thus

according to another of I'ts aspects t nventi on provi des nedi ci na
products whi ch SR S&clbataghowtd °F EQEMY! 8 Che AbnBRafddl bign salt
thereof w th a pharmaceutically acceptable acid or else a hydrate or a
sol vate of the cewpeetddobyl Fimra thlonThes wHRti6i /e qtualerd ivibidei r
20 application in therapeutics, particularly for the prevention and/or
treat ment of pewiphelaltimewr dpst hilesf oldr(igs tLypabativahbaf fetraunale C
or ischem c neuropathies, infectious, alcoholic, nedicinal or genetic
neur opat hi es anmonntopfne'adanammnwormtawm My ahesdinalemnyot r ophi es
and anyotrophic |ateral scl erosis. These nedicinal products will also find
application in PRaspred: hyniliguide sicdad¢dgrapiyi.ve 30 August 2006

For each concentration of compound studied, the

percentage inhibition of the binding of [*H]Ro5-4864,

and then the ICs¢ concentration, the concentration which
10 inhibits 50% of the specific binding, are determined.

The ICso values of the best‘compoundsrof the invention

range from 1 nM to 200 nM.

The compounds of the iﬁvention are therefore ligands

with affinity for peripheral benzodiazepine receptors.

15 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

20 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

25 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-




26 di seases of the central nervous system either of acute type, such as
cerebral vascul ar accidents and cranial and nedullar traumas, or of
chronic type, such as autoi mmune di seases (nultiple sclerosis),

Al zheiner's 5 di sease, Parkinson's di sease and any ot her diﬁggse i90m¥hiCh
the adm ni stration of neurotrophic factors is supposed to eyt

t herapeutic effect. The conpounds accordi ngc.to the invention can also be
used in the treatnment of acute or chronic rénal 10 insufficiency,

gl onerul onephritis, diabetic nephropathy, cardiac ischem a and cardi ac

[nsutf i eroy,  myecatlalohhass! 3% 3ElcOsRoshel Menl 55 TR pear

val ves, 15 i'nf | angByar yeBgar Lnd 368385, $HA°ARLIGTLS U° (L0 o SRl oxi ©

medi caments or fol[ow ng cardiac surgefy, atherosclerosis a

thromboenbol i ¢ gpaPLhEabLANAs ak8SEEBA8NS indkdbbehthte! @NS400E, athgent s
linked to incorrect proliferation or incorrect mgration of the 20 snooth

nuscle cells. FeatbelnpueleieceBt cdat @ikh hherbbkead! Unko ilndimate that the
peri pheral benzodi azepi ne receptor mght play a fundanental part in the

regul ati on ob cséttipns|iinr atsoanandetgncehezabiol peacenseareGenerally,
25 and in conparison with normal tissues, an increased density of
peri pheral benzetiinedi wethecepsyilsviiseletbandveduntedatising ttyeedistoPunors
and cancers. 30 August 2006 27
software (Biocom™).
' In this-model the compounds of the invention increased
neuronal survival by approximately 10 to 30%.
10 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
15 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
20 application in therapeutics, particularly for the
prevention and/or treatment of peripheral neuropathies
of various types, such as traumatic or ischemic
neurcopathies, infectious, alecoholic, medicinal or
genetic neuropathies, and motor neuron conditions, such
25 as spinal amyotrophies and amyotrophic lateral .

sclerosis. These medicinal products will also find

application in the treatment of neurodegenerative



I n human astocytonmas the degree of expression of the peripheral
benzodi azepi ne receptor is correlated wth the degree of nalignancy of the
tunmor, the proliferation index and the survival of the patients. 5 In

human cer ebr al

tunors the increase in the nunber of periphgqgh
T

benzodi azepi ne receptors is used as a diagnostic indication
i maging and as a therapeutic target for ceggjugates formed froma |igand

of the peripheral
density of peripheral

carci nomas and HieaskegaBECkhe eénEﬁgﬁrﬂérbggflgkg%%gyi%ﬁg@%ﬁ RN cute

demonstrated that the degree of expression . .
benzodi azepi ne typeptsﬁ&hlasr@E&éﬁ@a15v59chﬂﬁragﬁﬁgﬂghﬁg RAe ¥ AR 497 the

tunmor; noreover, the presence of a peripheral benzo

| azepl ne receptor

agoni st stinul aeed nbduyiant bratmaspesrepy enpeficl khpe, TRYCANGs ety of

t hese results,

whi ch suggests a deleterious function of the peripheral

benzodi azepi ne.aRboiwwene odiseasaaceémiuzaipda BEDEESHSES) ,CANThelHes sa
rel evant basis for the search for synthetic |igands specific to the
peri pheral benz®fezepi nearkieponf s dhseasar endapapl ethbrbdeekiage ihs
effects. The cqggpunds can therefore be used for 25 treating tunors and

cancers. Periph

LFh pebe cudmiebshsat bewposr searetabpbicpfestotrsi dst he sk

and, in this resgect %he conmpounds. 30 August 2006 28 which can be used

according to t he PR

10

15

20

25

i &% Rayvepa therapeutic effect.

The compounds according to the invention can
also be used in the treatment of acute or chronic renal
insufficiency, glomerulonephritis, diabetic
nephropathy, cardiac ischemia and cardiac
insufficiency, myocardial infarction, ischemia of the
lower limbs, coronary Qasospasm, angina pectoris,
pathologies associated with the heart valves,
inflammatory heart diseases, side effects due to
cardiotoxic medicaments or following cardiac surgery,
atherosclerosis and its thromboembolic complications,
re§tenosis, graft rejections, or ailments linked to
incorrect proliferation or incorrect migration of the
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,
and in comparison with normal tissues, an increased
density of peripheral benzodiazepine receptors is

observed in various types of tumors and cancers.

benzodi azepi ne receptor and a 10 cytostatic drug. A high
benzodi azepi ne receptors is al so observed in ovarian

in



used for the prophylaxis or treatment of cutaneous stresses. By cutaneous
stresses are neant the various 5 situations which could cause damage, in
particular to the epiderms, irrespective of the agent causing this

stress: That agent may be internal and/or external to the:@g%¥ &%ﬁ% as a
chemical or free-radical agent, or else external, such as 7l %ﬁ t

radi ation. 10 Accordingly the conpounds wy-h can be used according to the
i nvention are intended for preventing and conbating skin irritation, dry
pat ches, erythemas, disesthesic sensations, heating sensations, pruritus

of the skin and/or of tmglquﬁﬂﬁaeasggcfggmggztﬁ@ddgggaél39 égPpgsgf§g in

skin disorders such as, for exanple, psoriasis, pruriglrnous Seases,

herpes, — phot od®f nete g igHORIT BiRHFBAE1d £8p1 #ONESCEpESE MRE | LESre1 LiLhENS,
prurigos, insect stings, in fibroses and other collagen maturatron

di sorders, in iwitindileyidegred aff sesieysansy ebSechd €@hdB) ofRgi cal
conditions, such as eczema. The conpounds of the invention can also be
used for' preveRlidg faxs tiogatindex faruhi thé flwd Drys €he epsesenespeci al |y
rheumatoid arthritis. 25 According to another of its aspects the invention
provi des phat nedeftuma cegmhesilt itomors drhe | iicrpase ait | tite purisé Pl €F at

| east one conpound of 3%0August,2006. 29 general formula (1). These

phar maceut i cal F& Talokenzoslinzeni ng redentione dossed as deast one

conpound of diagnostic indication in medical imaging and as a
' therapeﬁtic target for conjugates formed from a ligand
of the peripheral benzodiazepine receptor and a
10 cytostatic drug. A high density of peripheral
benzodiazepine receptors is also observed in ovarian
carcinomas and breast cancers. As regards the latter,
it has been demonstrated that the degree of expression
of the peripheral benzodiazepine receptors is related
15 to the aggression potential of the tumor; moreover, the
presence of a peripheral benzodiazepine receptor
agonist stimulates the growth of a mammary cancef line.
The entirety of these results, which suggests
a deleteriqus function of the peripheral benzodiazepine
20 receptor in cancerization pProcesses, constitutes a
relevant basis for the search for synthetic ligands
specific to the peripheral benzodiazepine receptor
which are capable of blocking its effects.
The compounds can therefore be used for
25 treating tumors and cancers.
Peripheral benzodiazepine receptors are also

present in the skin and, in this respect, the compounds



the invention, in the formof the base, a pharmaceutically acceptable salt,
a solvate or a 5 hydrate, and optionally in conbination with at |east one
pharmaceutically acceptabl e excipient. Said excipients are sel ected

according to the pharmaceutical formand the desired nethod §P
adm ni stration from anong the customary excipients, 10 whi ch? APEULAB0N to

the skilled worker. In the pharnmaceuti cal npositions of the invention
for oral, sublingual, subcutaneous, intrafuscular, intravenous, topical,
| ocal, intratracheal, intranasal, transdernal rectal, or 15 intraocul ar

ST S O, AR P At lg?ze’%%r&belé‘{r&“&'m S nit
phar maceut | cal SRepieRt t@of’?&?’nﬁstﬁsat%%% RS ”ﬂta'ffﬁ%”é'ﬁ'%e

phar maceuti cal exci pient, and Fran 5
prophyl axi s or Grealsert of the above disorders and dlseases. The uni t

admnistration forns may be, for exanple, tablets, gel capsules, granules,

powders, oral or inject aBhe @lMdRRS SHr MR RO Abarit AHL QIR RS

pat ches, forms for adminisiration sublingually,. buccally,

i ntratrachealdl ysitnatdens! &hlivh icdulaNasaide) dagladey, iMhHatdimidopisal
transdermal , subcutaneous, 30 August 2006 30 intranmuscular or intravenous

admi ni stration thEﬂEpldEE‘th8| dadriesiprictdtvieod £f @hes a@eﬂtt’ﬂdaﬁi’ﬂl&hg Rarid opi cal
adm ni stration consideration may be given to creans,

stress. That agent may be internal and/or external to

the body, such as a chemical or free-radical agent, or

else external, such as ultraviolet radiation.

10 Accordingly the compounds which can be used according
to the invention are intended for preventing and
combating skin irritation, dry patches, erythemas,
disesthesic sensations; heating sensations, pruritus of
the skin and/or of the mucosae, or ageing, and can also

15 be used in skin disorders such as, for example,
psoriasis, pruriginous diseases, herpes,
photodermatoses, atopic dermatites, contact dermatites,
lichens, prurigos, insect stings, in fibroses and other
collagen maturation disorders, in immunological

20 disorders or else in dermatological conditions, such as
eczema.

The compounds of the invention can also be
used for preventing and treating chronic inflammatory
diseases, especially rheumatoid arthritis.

25 According to ahother of its aspects the
invention provides pharmaceutical compositions

comprising as active principle at least one compound of



,gel's, ointnents, lotions or eyewashes. 5 These pharnaceutical forms are
prepared in accordance wth the nethods that are customary in the fields
in question. Said unit fornms are dosed so as to allow daily

adm nistration of from0.001 to 20 ng of active 10 pr|nC|pIe er g@gf
body. wei ght, depending on the pharmaceutical form There fic
cases in which higher or |ower doses are propriate; such dosages are not
outside the scope of the invention. In accdérdance with 15 conmon practi ce,
t he dosage appropriate to each patient is determned by the clinician in

d th t trati th dth
o Com A oat ent 39K B‘”" a@ﬁl 4R oFfpre Y oS5 RO
aspects al so prQ:\Q :Ne gc{dégqttan elpféﬁ% o(%ee én%g(#&aéegfabove

whi ch conprises a ntnlsterlng o a patien Ve dose o

conpound accor digig tiGJdift idn.ent PR F AL epélé"r ceutically
acceptable salts orJhydrafes or gﬂlolvateégggggAdaust 06 WO 03/082874

31 PCT/ FRO3/ 0103 ha GlRidtt iball y dichidle tgtaeerher@m@tm@w OiR N

S5 hydrate, and optionally in combination with at least
one pharmaceutically aeceptable excipient.
Said excipients are selected according to the

‘ pharmaceutical form and the desired method of
administration from among the customaiy excipients,

10 which are kpown 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, intratracheally, intraocularly, intranasally

or by inhalation, topical, transdermal, subcutaneous,



1 O R in which X represents a hydrogen or hal ogen atom Rl represents a

hydrogen atomor a (Cl-C4)al kyl group, R2 and R3 each independently of one

anot her represent a hydrogen atomor a (Cl-C4)al kyl group, or else R2 and

R3, together with the nitrogen atom bearing them forma g rroligb@¥l,

pi per.idi nyl, morpholinyl or 4-(Cl-C4)- aIkyIplperaZ|nyI gro % :

represents a heteroaromatic group of pyrldg qui nol i nyl, isoqui nolinyl,

pyrimdinyl, pyrazinyl or pyridazinyl typ whi ch may carry one or nore

hal ogen atons and/or one or nore (Cl-C4) al kyl and/or (Cl- C4)al koxy

groups, in the Itign salt w or in the
Rﬂﬁg?ﬁﬁsﬁﬂgag 3 QBtQQvgggugc Hdstga ngn;%rm S,

hydrate or solvate form e conpoun

characteri zed 'BeEEQE %aﬁﬁﬁigﬁﬁgkioﬁ QGE gc8ra %ﬁgiﬂit Th%o%OQBg&@il

according to claim1 or 2, c aracterlze int represent

(Cl-C4)al kyl . 4admbeiseraeusd asﬁe&aéaat&ena%yo% ﬁ&v%% /49 a?r%% 32
clains 1 to 3, characterized in that R3, eac I ndepende y of one
anot her, represgslsa 6£ﬁtﬁéﬁﬁbkyhotgbg§pogreegﬁgsﬁgsand R3, together Wit h
t he nltrogen atom bearing them forma pyrrolidinyl or 4-(Cl-C4)al kyl -

pi perazinyl 3roThesé. paemaocepoiivdlaceendi Bget prapyurenc iaf accordance

with the methods that are customary in the fields in
question. | |

Said unit forms are dosed so as to allow
daily administration of from 0.001 to 20 mg of active

10 principle per kg of body weight, depending on the
pharmaceutical form.

There may be specific cases in which higher
or lower doses are appiopriate; 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
of said patient.

The present invention according to another of

20 its aspects also provides a method.of treating the
pathologies indicated above which comprises
administering to a patient an effective dose of a
compound according to the invention or one of its
pharmaceutieally acceptable salts or hydrates or

25 solvates.



claims 1 to 4, characterized in that Het represents a heteroaromatic group
of pyridinyl type which may carry one or nore hal ogen atons and/or one or
nore (Cl- C4)al kyl and/or (Cl-C4)al koxy groups. 6. The conpound accordi ng
to any.-one of <clains 1 to 5, characterized in that X represepts a

chlorine atomand RL represents a nethyl group. 7. A proces® 28shi®Paring
a conpound of wengsphgs@saula (1), O/R2Z N R3 (1) NGO Jediel gl O

Rl in which X represents a hydrogen or halogen atom Rl represents a
hydrogen atom or a (Cl-C4)al kyl group, R2 and R3 each independently of one
another represent a hydrogen atomor a {Gl-¢4)al kyl group, or else R2 and
R3, together with the nitrogen atombearing them forma pyrrolidinyl,

pi peridinyl, morpholinyl pr 4-f Clofdduid Seokist &QQéra@géHﬁgiQi pey azinyl

group, and Het represents a heteroaronatlccgroup of pyridiny qui nol i nyl ,
I soqui nolinyl, pyrimdinyl, pyrazinyl or R,
/
' N
RO
—§N*
X N\ N— et
\
R, ©
in which

X represents a hydrogen or halogen atom,
R; represents a hydrogen atom or a (C;-C4)alkyl group,
Ry and R; each independently of one another represent a
hydrogen atom or a (C;-C4)alkyl group, or else R; and Rj,
together with the nitrogen atom bearing them, form a
pyrrolidinyl, piperidinyl, morpholinyl or 4-(Ci1-C4)-
alkylpiperazinyl group, and
Het represents a heteroaromatic group of pyridinyl,
quinolinyl, isoquinolinyl, pyrimidinyl, pyrazinyl or
pyridazinyl type which may carry one or more halogen
atoms and/or one or more (C;-Cy)alkyl and/or (Ci-
Cy) 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 Rl represents a (C1-Cglalkyl.

4. The compound according to any one of




pyri dazi nyl type which may carry one or nore hal ogen 5 atons and/or one or
nore (Cl-C4)al kyl and/or (Cl- C4)al koxy groups, characterized in that the
conmpound of general formula (IV), ONRz | ~1 Rs X NCOOR (I1V) Rl 10
in which X, RlL, R2 and R3 are as defined above, R represents a
(C1-C4)al kyl group, is reacted, in a polar solvent in the p?%gBﬂ%%2%96acid,
with a heteroaryl hydrazine. 15 8. The procgss according to claim?7,
characterized in that the conpound of general formula (IV), ONRz Rs X
- NCOOR (1V) i R inwhich 20 X, Rl, R2 and R3 are as defined in claim

7 and R repreggaifsa (£d- §4) ehk¥hcBbPYReadPn AUt RZODRd R;, each
independently of one another, represent a (C;-Cq)alkyl
group or else R; and Rs;, together with the nitrogen atom
‘bearing them, form a pyrrolidinyl or 4-(C;-C4)alkyl-
piperazinyl group.

5. The compound according to any one of
claims 1 to 4, characterized in that Het rebresents a
hetercaromatic group of pyridinyl type which may carry
one or more halogeh atoms and/or one or more (C;-
Cq)alkyl and/or (C;—-C4)alkoxy groups.

6. The compound according to any bne of
claims 1 to 5, characterized in that X represents a
chlorine atom and R; répresents a methyl group.

7. A process for preparing a compound of

general formula (I),

Q ,R2
N\Ra
S
X \ N~ Het
I
R1

in which.

X represents a hydrogen or halogen atom,

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

R; and R; each independently of one another represent a
hydrogen atom or a (C;-C4)alkyl group, or else R; and R,
together with the nitrogen atom bearing them, form a

pyrrolidinyl, piperidinyl, morpholinyl or 4-(C;-Cy4)-



34 is prepared by reacting a conmpound of general formula (I11l1), OOOR" X
/" (I1l) NCOORI R inwiich5 X and RL are as defined in claim7 and
R represents a (Cl-C4)alkyl group, R' represents a (Cl- Cn)alkyl group,

wi th an am ne of general formula HNR2R3, in which R2 and re a 8 fined
inclaim7, in the presence of a 10 catalyst. 9. A process ?(b “5‘? 23 ng a
conpound of general formula (1), 0 Rz NN R3 (1) NXNHt N1O R in
which 15 X represents a hydrogen or hal ogen atom Rl represents a hydrogen
atom or a (CelG)latipdragioup, gRumand R3 each i ndependently of one anot her
represent a Het represents a heterocaromatic group of pyridinyl,
guinolinyl, isoguinclinyl, pyrimidinyl, pyrazinyl or
pyridazinyl type which may carry one or more halogen
5 atomg and/or one or more (C1-C4)alkyl and/or (Ci-

C;) alkoxy groups,

characterized in that the compound of general formula

(Iv),
0 Q R
NI 2
RS
\
X N~ ~COOR (V)
]
R

10 in which
X, Ri;, R; and R; are as defined above,
R’ repregents a (C.-Ci)alkyl group, ‘
is reacted, in a polar solvent in the presence of acid,
with a hetercarylhydrazine.
15 8. The process according to claim 7,

characterized in that the compound of general formula

(1),
o % R
NT 2
R3

X \
N~ COOR (IV)

i

R‘E

in which

20 X, Ri, R; and R; are as defined in claim 7 and R’

repregents a (C;-C4)alkyl group,



hydrogen atomor a (Cl-C4)al kyl group, or else R2 and R3, together with
the nitrogen atom bearing them form 20 a pyrrolidinyl, piperidinyl,

nmor phol i nyl or 4-(Cl-C4) 30 August 2006 35 al kyl pi perazi nyl group, and Het
represents a heteroaromatic group of pyridinyl, quinolinyl, i Soﬁshli B{@%l nyl ,
pyri mdinyl, pyrazinyl or pyridazinyl type which may carry3 AU 208t e

hal ogen 5 atons and/or one or nore (Cl-G4)al kyl and/or (Cl- C4)al koxy
groups, conprising the step consisting in carrying out an N heteroaryl ation
reacti on on as qorgraret dfy gesrsing oz nul eqroudl pRIemgraN X N'H (V) N
10 10 R inwhich X , R2 and R3 are as defined above, in the presence
of a heteroary?* 13 def 1 bt el se of a heteroaryl boronic acid derivative and
of a netal salt. 15 10. The process accgqrdi to claim9, characterized in
t hat conpound of general formula (V), I L

in which
5 X and R; are as defined in claim 7 and R’ represents a
(Ci-Cyyalkyl group,
R” represents a (C;-Cs)alkyl group,
with an amine of general formula HNR;R3;, in which R; and
R; are as defined in claim 7, in the presence of a
10 catalyst.
S. A process for preparing a compound of

general formula (I),

in which

15 X represents a hydrogen or halogen atom,
R; represents a hydrogen atom or a {Ci:-C4)alkyl group,
R, and R; each independently of one another represent a
hydrogen atom or a (Cp1-Ci)alkyl group, or elge R; and
R;, together with the nitrogen atom bearing them, form

20 a pyrrelidinyl, piperidinyl, morpholinyl or 4-(C;-C4)



R3 -N X~
are as defined in claim9,
formula (I1V), ONRz Rs X NCOOR (IV) I R 5 in which X R1,
R3 are as defined in claim9, R represents a (Cl-C4)al kyl group,
hydrazine by heating in a solvent in the presence of a cataf $Bestgidunt of
acid. 11. A conpound of the general formyga (I1l1) O OOR I | |

10

15

NTHN) N1 0 R 30 August 2006 36 in which X, Rl, R2 and R3

alkylpiperazinyl group, and

Het represgents a hetercaromatic group of pyridinyl,
gquinolinyl, isoquinolinyl, pyrimidinyl, pyrazinyl or
pyridazinyl type which may carry one or more halogen
atoms and/or one or more (C:-C4)alkyl and/or (Ci-
C4)alkoxy groups,

comprising the step consisting in

carrying out an N-hetercarylation reaction on a

compound of general formula (V),

O
NfRZ
RS
=N
\ N
X ~H V
N (V)
R, Q

in which

X, Ri, Ry and R; are as defined above,

in the presence of a hetercaryl halide, or else of a

hetercarylboronic acid derivative and of a metal salt.
10. The process according to claim 9,

characterized in that compound of general formula (V),

I's prepared by reacting a conpound of general

R2 and
10 with



XNCOXK 1 R 15 in which X represents a hydrogen or hal ogen atom Rl
represents a hydrogen atomor a (Cl-C4)al kyl group, R and R', each

i ndependent|ly of one another, represent a (Cl-C4)al kyl group. 20 12. A
conmpound of the general formula (1V) 30 August 2006 37 0 N,R2 R3 X N
COOX' ( N R in which X represents a hydrogen or hal ogen é@éﬁﬁ“ﬁ@%
represents a hydrogen atomor a (Cl-C4)alkyl group, R represents a
(Cl-4)al kyl group, R2 and R3, each independently of one another, represent
a hydrogen atiomwdrich (Cl- C4) al kyl group, or else R2 and R3, together with
the nitrogen atom bearing them forma_ pyrrolidinyl, piperidinyl,

nor phol i nyl &% &1 CR2@ Rk«Frei per aefapedgibuplaiB. A conpound of the

gener al form{éiééépaééd_g§zrggéting a compound of general formula

(IV),
Q Q R
N 2
Rs
X \
N COOR' “V)
|
R1
5
in which

X, Ry, R; and R; are as defined in claim 9,
R’ represents a (C;-Cy)alkyl group,

10 with hydrazine by heating in a solvent in the presence
of a catalytic amount of acid.

11. A compound of the general formula (III)

@)
O

OR"

X ) coor (U

15 in which
X represents a hydrogen or halcgen atom,
R: repregsents a hydrogen atom or a {C;-C;)alkyl group,
R’ and R”, each independently of one another, represent
a (C1-Cy)alkyl group.

20 12. A compound of the general formula (IV)



N NHM XN RO in which X represents a hydrogen or hal ogen atom Rl
represents a hydrogen atomor a (Cl-C4)al kyl group, R2 and R3, each
i ndependent|ly of one another, represent a hydrogen atomor a (Cl-C4)al kyl
group, .or else R2 and R3, together with the nitrogen atom be riqg b&?n1
forma 30 August 2006 38 pyrrolidinyl, piperidinyl, rmrpho?(?%;‘}gu 20% (c1-
C4) al kyl pi.perazi nyl group. 14. The conpoungvaccording to any one of clains
1 to 6, or pharnaceutically acceptable sal t hereof, or hydrate or solvate
of said compound, for its use as nedicinal product. 15. A pharnmaceuti cal
conposition characterized in that it conprisef at | east one conpound of
formula (1) according to any one of cl ai msQ 6.y a pharnmaceutically
acceptable salt, a hydrate or a solus L L) S$ﬁggund, optionally

¢/ accept abl exci pi ent.
COOR' (V)

conbined with at | east one pharnacg

X

in which

X represents a hydrogen or halogen atom,

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

R, and Rs, each independently of one another, represent
a hydrogen atom or a (C;~Cs)alkyl group, or else R, and
R3, together with the nitrdgen atom bearing them, form a
pyrrolidinyl, piperidinyl, morpholinyl or 4-{(C;~
Cq)aikylpiperazinyl group.

13. A compound of the general formula (V)

O
N7 R,
R,
=N
N
X \ B | (V)
R
I:{1

in which

X represents arhydrogen or halogen atom,

R1 represents a_hydrogen atom or a (C;-C4)alkyl group,
R; and R3, each independently of one another, represent
a hydrogen atom or a (C;-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-(C;-
Cq)alkylpiperazinyl groﬁp.

14, The compouhd 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
1l to 6, or a pharmaceutically acceptable salt, a
hydrate or a solvate of this compound, optionélly
combined with at least one'pharmaceutically acceptable

excipient.



