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2H or 3H benzo[e]indazol -1-yl carbamate derivati ves,
the preparation and therapeutic use therof A
subject-matter of the inventionis 2H or 5

3H benzo[ e] i ndazol -1-yl carbamate derivative conpounds
whi ch exhibit an in vitro and in vivo affinity for

peri pheral -type benzodlazeplh% receptors (PBR or p
sites). Afirst subject matter of the invention is

10
th d | f I J
ol S BholRePoaaRy SRLDAAFRAT Lo¥ i RBEPATGHEI G T 2t ives,
f th t f th d
general FOFMAZERA repara AR P ST C N T oFO e

invention is the uses of t he conpounds of genera
formula (1), in particular in nedicanents or in

phar maceut i galg GO/MOsIALONS, Eh@méoﬂ??é‘ﬁg%ﬁflgh%q— ot

i nvention correspond to 20 t e general formula

%ﬁhﬁﬁ%é@i(fﬁyl(éérb&ﬁhﬁé'&eﬁlﬁﬁgiﬁ%JEomﬁ%ﬁﬂds

in which Wrepresent's an oxygen or sul phur atom

le,hﬁéih %hiid Xh eachyieps esedt ini ndepeadenhliyyofoene
peripheral-type benzodiazepine receptors (PBR or p
sites).

A first subject-matter of the invention is
the compounds corresponding to the general formula (I)
below.

Another subject-matter of the invention is
processes for the preparation of the compounds of
general formula (I).

Another subject-matter of the invention is
the uses of the compounds of general formula (I), in
particular in medicaments or in pharmaceutical
compositions.

The compounds of the invention correspond to

the general formula (I):

(C5)

O‘ §
(N3)



anot her, a hydrogen or hal ogen atomor a cyano, 5

Cl- C6- al kyl, Ci1-C6-fluoroal kyl, Ci1-C6-al koxy or

Ci - C6-fluoroal koxy group; Y is in the (N2) or (N3)
position; when Y is in the (N2) position, Y represents
a G -C6-alkyl, Cl1-Co6-fluoroalkyl, aryl or heteroaryl
group; 10 when Y is in the (ﬁB) position, Y
represents an aryl or heteroaryl group; the aryl or
het erocaryl groups optionally being substituted by one
orl$mﬁh3éﬁons or groups chosen from hal ogen atons or

Cl; Cb- Cl-C6-al k 15 Cl1: C6- al kyl t hi

o RGBS areriapeg HSte T °

Ci.Co~4 | : d j -

po@’l't ?%hu?éo%%g%%%ac%{rasrﬁé%ese ’oni ;d%%%)%y Sk Hoe

reegent, 4 t a e 2 aryl
benzyl or’ Céi - %ﬁﬂ %}f[Oﬁé;lgggneﬁgémﬁraﬁdgﬁgﬂoform

5 Wid hchelRist | ogerc oML gar 1d.ee LheRbxg or
het er ocycl e optionally substltuteJ by one or nore
Ce,C6x-al kgkoal kbepzylrogpboups. In the context of the
ct

present invention: 25 - -Cz, where t and z can take
t e hMmlirestHe ofNd) tar GY3) sposileishpod to nean a
carbon chain which can have fromt to z carbon atons,
f othesxahple @1 3ie a(N) bors Btichai W waprhseahshave
from1 to 3 carbon atons; - an alkyl is understood to
méanCa-3hkWt at €d;Caifdewroadiaarnsiidd cralhgtirndaryl group;
grqQup. Mention may be nmade, by way of exanples, of
10 PBRchyt® YIS BFObyBos SE1aRpr by PPrREYTS an aryl or
SR ar PRy Yl or pentyl
the aryl or hetercaryl groups optionally being
substituted by one or more atoms or groups chosen from
halogen atoms or C;-Cg-alkyl, Ci;-Cg-alkoxy,
15 C1—C5*alkylthio, Cl—-CG—alkyl-—S (O)—, Cl—Ce—alkyl—S {0)2— or
C1-C¢—fluoroalkyl groups:
the bond in the C4-C5 position is a double or single
bond;
Ri1 and R; each represent, independently of one another,
20 an aryl, benzyl or C;-Ce-alkyl group; or else R; and R,
form, with the nitrogen atom which carries them, a
heterocycle opticnally substituted by one or more C;-Cg¢~
alkyl or benzyl groups.
In the context of the present invention:
25 - C¢-Cz, where t and z can take the values from 1 to

©, 1s understcod to mean a carbon chain which can have

from t to z carbon atoms, for example C;.3, a carbon
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groups, and the like; a fluoroal kyl is understood to
mean an al kyl group, one or nore hydrogen atons of
whi ch have been substituted by a fluorine atom 10 -
an al koxy is understood to nean an -0-al kyl radica
where the al kyl group is as d%hened above; - a
fluoroal koxy is understood to an an al koxy group,
one or nore hydrogen atons of which have been

d by f t 1 | kyl t hi i
SrEBh L iEteR il naRe! BEaR S hor aratPotnarentia |
| kyl def d, ab het
3ndérst%f§3£’%%y%§2n §hy8e8:889" ks neal, A ﬁﬁ%‘tﬂ%éeslupﬁmear
Cocg@rbﬁér'i‘&hé‘dn'%iﬂgﬁgtﬁ g]ésas ﬂ@ht%ng' %2 gt Ele,

het eroat om suc or ¥su

Ve Q@fﬂ@ﬂaﬁ$lg§deofa§hgxa?ph§§ OEthgﬁﬁeP98¥§hes of

t he ‘azeti di pyrrolidiny pi péridi hy
nor gyt oeyl, Bl PUPr phebi Pyl , @é@@LBMkyl BirPBEAZLAY
or honnplpera2|nyl groups; - an aryl is understodd to

memo s Aramdt tige cytkeé e 25 group conprising between 6
and 10 carbon atonms. Mention nmay be made, as exanpl es

of- aryla gf bupsoa byl hes plvedytstosdnaphihbyh gnoupilé
a heteroaryl is understood to nean a 5- or 6-nenbered
ardifiR c @lee neophrdnpyesi agords opf 2whhehehesstobsen
such as nitrogen, oxygen or sul phur. Mention may be
et S telst w52 of LeREER®a259myr oups, 5 of the
Biilﬁé’ hytLPRUp eRrBROq stariiera Foa-Pob kxR, i n
a‘%ﬁicéigﬂ‘“¥é the alkyl group is as defined above;
- a fluoroalkoxy is understood to mean an alkoxy
group, one or more hydrogen atoms of which have been
substituted by a fluorine atom;
- an alkylthio is understood to mean an -S-alkyl
radical where the alkyl group is as defined above;
- a heterocycle is understood to mean a 4- to
7-membered cyclic group comprising a nitrogen atom and
optionally another heteroatom, such as nitrogen, oxygen
or sulphur. Mention may be made, as examples of
heterocycles, of the azetidinyl, pyrrolidinyl,
piperidinyl, morpholinyl, thiomorpholinyl, azepinyl,
piperazinyl or homopiperazinyl groups;
- an aryl is understood to mean an aromatic cyclic
group comprising between 6 and 10 carbon atoms. Mention

may be made, as examples of aryl groups, cof the phenyl

or naphthyl groups:



an atom connected to the two adjacent atons of the
ring; 10 - a halogen atomis understood to nean a
fluorine, a chlorine, a bromne or an iodine. The
conmpounds of general formula (1) can conprise one or
nore asymmetric carbons. They ,can exist in the form
of enantioners or of diastereoisoners. 15 These
enantioners and di astereoi soners, and their m xtures,

| ud f f h
vent :%%léf'%% SEEFT £o ThAGHESBo ol LS RBEG B' 5cl g% i
t hee s dn mfﬁét cRddi gkgag é{aﬁh@r%m agi ds. ,

Such 20 addltlon sa orm FRVent i on.
Thase sl tsnaf es@éwaélé AYEOHSLYn Pr 6L t
pharnaceutlcally accept abl e %c?gs bg§§?h§&sg %ghuf'

otMeart o dgay M98 rex@aTpl £5 0fxakee148 éh%@ﬁék&hﬁ?l' eeoegs,
the isolation of the conmpounds of fornmula (1), al So
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formula (1) can exist in the formof hydrates or of
seolwatwsidawmimetly grodpsit he form of conbi nati ons or
associations with one or nore nol ecules of water or
With aasdgemmrs iSucinddnsirendstamean) vates aysbifognoup,
part of the invention. Among the conpounds of fornula
(B @Hi%h %ecst%%]%&h%tm@r%dmcm@ aomat Pbnthe
first subgroup of conpounds is conposed of the
cSmp&inds for which: Wrepresents an oxygen or sul phur
X1, XZ and X3, each present,

t
?ﬁgrenpe%dgﬁ%ﬁea Rt %&%rswﬁd%d%?@%t%nﬂ%ormef a
hahagen 1,00 YR€ne or an iodine.

The compounds of general formula (I) can
comprise one or more asymmetric carbons. They can exist
in the form of enantiomers or of diastereoisomers.
These enantiomers and diastereoisomers, and their
mixtures, including the racemic mixtures, form part of
the invention.

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

These salts are advantageously prepared with
pharmaceutically acceptable acids but the salts of
other acids, for example of use in the purification or
the isolation of the compounds of formula (I), also
form part of the invention.

The compounds of general formula (I) can

exist in the form of hydrates or of solvates, namely in




10 particularly a fluorine, chlorine or bromne atom
a cyano group, a Cl-C6-al kyl group, nore particularly
a nethyl group, or a Cl-C6-al koxy group, nore
particularly a nethoxy group; and/or X4 represents a
hydrogen atom and/or 15 Y is in the (N2) or (N3)
position; when Y is in the ( position, Y represents
a Ci1-C6- aIkyI group, nore particularly a met hyl or

1z fl k
el (RS CO%#+??E%?§§[§$| S¥patinat Shnk pich: sas, o
r“H&%é“H&ié%ﬁfg%yonQa phepyl . ﬁoupFog;?§EPﬁ§er aryl

roup, nore |cular a pyrt roup

‘MH¥Hraﬂé%'£héh§o£9$Q oéigboforﬁvBQPEe§%nEﬁeaQnQ kion.

group, nore partic y a phen
heteroaryl oy @Péec@ﬁﬁ&uﬁggaéfyfarﬁﬁﬁhdxk )Okh42h are

pyrimdinyl group; the aryl or heteroaryl groups

5 ophitoyeadt Ampet és  SEbShe t L eEnPYoRNCa OF i FBECSALETBUPR! of

groups, nore 6 particularly by one or two atons or
graupsyurchosen domposddl Oferhat edlpotnae part baskar! Y
fluorine or chlorine atoms, Cl-C6-al kyl groups, nore
pd¥ tiepuemdnt sty xygenups, sahph @t - S6em} kanyl/groups,
norecgartlcularly 5 nmet hoxy groups; and/or the bond in

2 BN@o%; t9anh i xeprevemt ¢ brdspengtientbpndf and/ or
Rl and R2 each represent, independently of one
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%%%ﬁgg%d%ngz%l—ce~alkyl group, more particularly a

methyl group, or a C;-Cg-alkoxy group, more particularly
a methoxy group; and/or

X4 represents a hydrogen atom; and/or

Y is in the (N2) or (N3) position;

when Y is in the (N2) position, Y represents a
C1-Ce-alkyl group, more particularly a methyl or ethyl
group, a C;-C¢-fluorocalkyl group, more particularly a
trifluoroethyl group, an aryl group, more particularly
a phenyl group, or a heterocaryl group, more
particularly a pyridyl or pyrazinyl group;

when Y is in the (N3) position, Y represents an aryl
group, more particularly a phenyl group, or a
heteroaryl group, more particularly a pyridyl or
pyrimidinyl group;

the aryl or heteroaryl groups optionally being

substituted by one or more atoms or groups, more



form with the nitrogen atom which carries them a
heterocycle, nore particularly pyrrolidinyl,

pi peridi nyl, norpholinyl or piperazinyl, optionally 15
substituted by one or two Cl-C6-al kyl groups, nore
particul arly methyl groups. AQ?ng t he conpounds of
formula (I) which are subject-matters of the

i nvention, a second subgroup of conpounds is conposed

f the, ds f which: 20 W t
Ore R ETRRI Ry he oL o R RS SER o7 L ARELEH £rom
iqgefgngent mof one ano%her alhygﬁogen at%nlcggo  ne
hal%ge% Bt AT " Ror %aP?F bFSFP§ 4 FrUSFtRE, CEnFoYohé

' -6-al kyl .
o1 PSAE 16, .00 By, G el K- LU IRESy e

gr@f@upéTPrQn@aéltJ@swaﬁﬁc'o&g?ng'Eg}# d¥ @r%@arﬁ%%r%)

represents a hydrogen at sint
5ormé@ﬁaxpo§£5ﬁﬁg;aggdygpresents an aryl group, nore
particularTy a phenyl group, or a heteroaryl group,
ot ige Podhd Clth athy @4 PYEi gykitipyr agi By Hoab1RY birMsdindyle
group; 5 the aryl or heteroaryl groups optionally
beboryd ; sas{ ot ut ed by one or nore atons or groups,
nore particularly by one or two atons or groups,
chbsemd Faneakbl ogpmeaeors, imdlegepaieritdyt arfl yorfd wordttesr,
or chlorine atons, Cl-CB-aIk¥I groups, nmor e
padh | LY hryyowe: Praopyroupslanid €lpbsnglkexypup, or a
groups, nore particularly nethoxy groups; and/or the
10 pdnaGenat k¥lcareyppoPErorairs 15 Ye domedibygi e ethyl,
bond; and{or
n-propyl,

form, with the nitrogen atom which carries them, a

t-butyl or isopropyl group; or else R; and R;

heterocycle, more particularly pyrrolidinyl,
piperidinyl, morpholinyl or piperazinyl, opticnally

15 substituted by one or two C;-Ce-alkyl groups, more
particularly methyl groups.

Among the compounds of formula (I) which are
subject-matters of the invention, a second subgroup of
compounds is composed of the compounds for which:

20 W represents an oxygen or sulphur atom; and/or
X1, X; and X3 each represent, independently of one
another, a hydrogen atom, a halcgen atom, more
particularly a fluorine, chlorine or bromine atom, a
Ci1—-Cg—~alkyl group, more particularly a methyl group, or
25 a C;~Cs—-alkoxy group, more particularly a methoxy group;
and/or

X4 represents a hydrogen atom; and/or



Rl and R2 each represent, independently of one
another, 15 an aryl group, nore particularly a phenyl
group, or a Cl-C6-alkyl group, nore particularly a
nmet hyl, ethyl, n-propyl, t-butyl or isopropyl group
or else Rl and R2 form mﬁth7the ni trogen at om whi ch
carries them a heterocycle, 'nore particularly
pyrrolidinyl, 20 piperidinyl, norpholinyl or
piperazinyl, optionall substituted by one or t

e G5 A%y Bl Sholes | Rt HELPRr Y4 nEPRGogRbapaD
Anqgg_t@&)cong&gpds qét{orgulf (é) Mhicr are o
sﬁhjecqwnﬁQ%rS(ﬁ R tRventTon® BUTHY dg§858f0u5 B

s e i B L
and, 253 /RSN LR eSeMaidprepeadsnt |y of one 8

anot her, "a hydrogen atom a hal'ogen atom nore
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C - C6-al kyl group, nore particularly a nmethyl group,
orsulbas G Ehed I Xh I @i fmo PO £LPAS t bEUGAShiFs A MBEBOXY
group; 5 and/or X4 represents a hydrogen atom and/ or
Y paxrtiireuleer N3y pose téoontandat@ps esengsoaps ar ghosen from
group, nore particularly a phenyl group, or a
heétagragary |at qrspupro perea parcu bat by | laopymédgr ohlorine
pyrimdinyl 10 group; the aryl or heteroaryl groups
otticEifal 151 -beTR§XYSuBEPHPEL eBCE® BAStAEUABId Yalevi Yar
groups, nore ré)articularly by one or two atqns _or
1FF6ﬁ?lHQFBgEHOHPénBWOﬁSrBaﬁéﬂFP&@F&NIy
fluqrine or chlorine, 15 atons, Cl-C6-al kyl groups,
P A (ERACRA y TAARA

the bond in the C4-C5 position is a double or single
bond; and/or

R; and R; each represent, independently of one another,
an aryl group, more particularly a phenyl group, or a
Ci1-Cg~alkyl group, more particularly a methyl, ethyl,
n-propyl, t-butyl or isopropyl group; or else R; and R;
form, with the nitrogen atom which carries them, a
heterocycle, more particularly pyrrolidinyil,
piperidinyl, morpholinyl or piperazinyl, opticnally
substituted by one or two C;-Cg—alkyl groups, more
particularly methyl groups.

Among the compounds of formula (I) which are
subject-matters of the invention, a third subgroup of
compounds is composed of the compounds for which:

W represents an oxygen or sulphur atom; and/or

X1, X, and X3 each represent, independently of one
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groups, and Cl1-C6-al koxy groups, nore particularly
met hoxy groups; and/or the bond in the C4-C5 position
is a double or single bond; and/or 20 Rl and R2 each
represent, independently of one another, an aryl
group, nore particularly a phgnyl group, or a
Cl- C6- al kyl group, nore particCularly a nethyl, ethyl,
t-butyl or isopropyl group; or else RL and R2 form

\Mtrhtthe ni t.rogen aton%mhich carries them a
hét ST & DENRIE pat PRe uf af R YOBEBerE BltnymoTe

OBl pe SOt IS ALY SREelnd8: Brifhitbon, o

c n al . | r r.ed b

e o oeskle IEPPRT rhPEaBad ick ARl R ardbe, o
Agcar,dicng fi r at. ‘ S , .
Commouna at oRY FEBbpR I REFETPRRY 1oy, B e
anthd¥bmre as defined in the general formula (1), is
reacted wth nmethyl carbonate in the presence of a

caakrgpresammgnt bfyda oase atdach aafd/@odi um et hoxi de

or sodium hydride, to obtain the 10 ketoester of
gé&hersalirf orreul @) IH9sithhen candlensptéoenoé ahheryl group,
ket oester (111) with hydrazine, for exanple in a

pélcde FEintamulatioh Py bryseeati conca dhetmkesril
possible to isolate the pyrazole of general fornula

( BVPUPFh@qrs Rat ficuhasle ey yidebubstpyniptdisyl

nonsel ectively by the action of an aryl or heteroaryl
h&°H&/of general formula Y-hal, in which Y is as

PERENE " ALY YBSs G FOLTR D1y
substituted by one or more atoms or groups, more
particularly by one or two atoms or groups, chosen from
halogen atoms, more particularly fluorine or chlorine
atoms, C;-C¢-alkyl groups, more particularly methyl
groups, and C;-Cg-alkoxy groups, more particularly
methoxy groups; and/or
the bond in the C4-C5 position is a double or single
bond; and/or
R1 and R; each represent, independently of one another,
an aryl group, more particularly a phenyl group, or a
Cl-Cgfalkyl group, more particularly a methyl, ethyl,
t-butyl or isopropyl group; or else R; and R, form, with
the nitrogen atom which carries them, a heterocycie,
more particularly piperidinyl, optionally substituted
by one or two C;-C¢-alkyl groups, more particularly

methyl groups.
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atom such as an iodine or a bromne, in the presence
of a base, such as potassium or caesium carbonate, or
20 of potassiumtriphosphate, of a catal ytic anmount of
a copper salt and of a diamne (S.L. Buchwald, J. Am
Chem Soc., 2001, 123, 7727). The resulting m xture
conposed of the positional |§bners of genera
formulae (Va) and (Vb), 25 in which the Y group i's

respectively_.,n the 2- Slt and | the_3-position
of “the pyrarBie FoHRSREE, %saaﬁsﬁ?ity QERLYAL (36d0B) be

g ?°ork?>£|€ﬂ%i‘é§€ﬁ%aﬁ,l.l% SRk R P RifEnBoRgo ing

argmasyHefined in the general formula (1), in the
presence of a base, such as potassium carbonate,

sodlun1hydrIAEb6¥d£ﬁ?eE@y£aﬁlP§% ﬁ? %Q%Fgﬁ E§E|ch

car banmat es of general fornul ae

ar@ciepas atyed, a adofpbendt dfege Y r Bt POERLKAOWMETI O ap
per son skllled in the art, such as chromatograp y on a

siwhicsh ol utm, %1 ansd:hemarle a$l d6Findd (i) the deénera®

(MO 2C(O X2/ \ [ (111) X3 OH
formula (I), is reacted with methyl carbonate in the
presence of a catalytic amount of a base, such as
sodium methoxide or sodium hydride, to obtain the
ketoester of general formula (III). The condensation of
the ketoester (III) with hydrazine, for example in a
polar solvent, such as DMF or acetic acid, makes it
possible to isolate the pyrazole of general formula
(IV). The latter is subsequently N-substituted
nonselectively by the action of an aryl or heteroaryl
halide of general formula Y-hal, in which Y is as
defined in the general formula (I) and hal is a halogen
atom, such as an iodine or a bromine, in the presence
of a base, such as potassium or caesium carbonate, or
of potassium triphosphate, of a catalytic amount of a
copper salt and of a diamine (S.L. Buchwald, J. Am.
Chem. Soc., 2001, 123, 7727).

The resulting mixture composed of the
positional isomers of general formulae (Va) and (Vb),
in which the Y group is respectively in the 2-position
and in the 3-position of the pyrazole ring, is

subsequently derivatized by the action of a carbamoyl



X4 CO2Me NH2NH2 Xi X2 X3\ I " \ N(IV) X4 HOH N
Y-hal X1 X1 X2 X2 + 3 N X3 N.Y X4 HO X4 HO (Va) 11
CIC(WNR R2 (W) 2. separation xi xi X2/ | X2 X3 N
X3NY X4 OX4 NYO (la) WNRIR2 (Ib) W'NRIR2 12
Al ternatively, a second prepgﬁﬁtion route makes it
possible to prepare the conp

(la) (Scheme 2). Scheme 2 5 X1 X2/ (IIl1) ~\ [/ OH

ds of general formula

chloride derivative of general formula C1C(W)NR;Rz, in
which W, R; and R; are as defined in the general formula
(I), in the presence of a base, such as potassium
carbonate, sodium hydride or triethylamine, to obtain
the carbamates of general formulae (Ia) and (Ib), which
are separated, at this stage, by methods known to a
person skilled in the art, such as chromatography on a

gilica column.



X4 CO2Me  Y-NHNH2 X1 X2 X3 N (Va) X4 HO NY
CCC(WNRIR2 X~ (C5) X2 (¢4) t N(la) X4 ONy W
-NRIR2 It consists in condensing the ketoester of
general fornmula (111), as defined above, with a
hydrazi ne of general formula Y-NHNH2, in which Y is
as 10 defined in the general Fbrmul a (I), for exanple
in a 13 polar solvent, such as DVF or acetic acid,
and makes it possible to jsol ate the pyrazol e of
general formula (Va), as ¥R above. The latter is
subsequently acylated by yhe action of a carbanoyl
chloride 5 derivative of ge¢heral fornmula CLC(W NRLR2,
as defined above, i\ resenge of a base, such as
pot assi um carbonate, sof i de gp triethyl am ne,
to obtain the carbamate ¢ al f %ula (la). The
single bond in the C22£5 ppsition ¢ the 10 conpounds
of general formula (I) canngtionally be

dehydrogenated to form a doUubl(Me®pG{@ycording to a
met hod known to a persorXskilled in the art, for

X
solt
X; OH
X

, CO,Me

l NH,NH,
1

2. separation

(Va) I 1, CIC(W)NRR,
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exanpl e by anal ogy with the nethod described by Kozo,
Shi shido et al., Tetrahedron, 1989, 45, 18, 5791-5804.
15 Alternatively, the conmpounds of general formula (1)
conprising a single bond in the C4-C5 position can be
dehydr ogenated by reaction w a hal ogenati ng agent,
such as N-bronosucci nimde, i1 the presence of an
initiator, such as 2,2'-azobis(2-nethylpropionitrile).
20 Under th condi tions, the conpound of genera
formila ()P Gt St Y oF iof CoBor AT AbL&a. Egute
pPQsi-ti.on | 4,5t ogenated and then the resultin

[ %fae]{ nsgglieatspeogéllsgls%gt?% b 10 a%]eel??ﬁn%%‘tuiug% 7 a%??%%al
tEdesuld t nd (1) conprising a double
bgﬁg inE{hgﬂ%%-ng g@ g%gition. In Schemes 1 and 2,
the reactants, when their gdilpfid® of preparation is
not described, are 14 comrercially available or are
described in the Iliterature or else can be prepared
accordi ng to net hods mh?gh are described therein or
which are known to a pefjfdon skilled in the art. 5 The
obt ai ned

compounds of generag forayl a I) can be
from comercial sourceg e prepared using
met hods described in t{\ \ ure (Sins, J.J. et

al ., Tetrahedron Lett

subj ect-matter of tHe inyenti

according to

another of its aspects, Xg th@OgMeounds of fornulae
(vVa) and (Vb). These conpounds may be of use as
internmedi ates in the synthepi @Eubge conpounds of

formula (1). The cherric%I( struc
1

2and the physi cal

(Va)

It consists in condensing the ketoester of
general formula (III), as defined above, with a
hydrazine of general formula Y-NH-NH;, in which Y is as

defined in the general formula (I), for example in a




15 properties of a few conpounds of general formnulae
(va) and (Vb) of the invention are illustrated in the
following Table 1. The nelting points of the products
are given in the "Mp." colum. Table 1 20 )X(2 X1
(C5) (C4) X3 "/ NI (NO (Vb) qb% X4 HO (N) Y Na) 15

No. X1 Xs X. X4 Y MP. (0Q 1HHHH

2- (4- et hyl phenyl) 221-222 Vb.1 HM HH

Bécgwllf S%CPJO%#%;%%%%O&@Z E\/Brzaﬁl?gicl_fiﬁld and makes it
3é%ﬂy:g%%§f% é¥% N Vh 3750 & F QBXr%QrﬁuX')

epa atiro 3Bne" cOmpd

dance 4 ﬂ? W&”tfbﬁé‘ i%tggf'cilsbggb}s@ﬂ]hgﬁtéy

OWI ng exa ese exanples are not

argaq: AUy B % 't%?é r@é&&heo@rgssaibaﬂwmt EAMorThE

nunbers of he conpounds exenplified refer to those

5 0i et vdt i vieald £sgdn @l 2o g1 81 ene i ANRIR G eanalafsietad
the LGMS (liquid chromatography coupled to nmass

SRAIFONEIH VWhe qhtd ¥si0Se apifl 4 Nisas&, asdchVRsspeeksaium
confirmthe 10 structures of the conmpounds obtained.

Exmidendt « Conpadiumg INedrilde or triethylamine, to obtain
7- Fl uoro- 2- (4-f1 uorophenyl) -4, 5-di hydr o- 2H
bertveo [ T hafeatos -Qf ydene Nati Botyntar baant e
The single bond in the C4-C5 position of the
10 compounds of general formula (I) can optionally be
dehydrogenated to form a double bond according to a
method known to a perscon skilled in the art, for
example by analogy with the method described by Kozo,
Shishido et al., Tetrahedron, 1989, 45, 18, 5791-5804.
15 Alternatively, the compounds of general formula (I}
comprising a single bond in the C4-~C5 position can be
dehydrogenated by reaction with a halogenating agent,
such as N-bromosuccinimide, in the presence of an
initiator, such as 2,2’ -azobis(2-methylpropionitrile).
20 Under these conditions, the compound of general formula
{I) comprising a single bond in the C4-C5 position is
first halogenated and then the resulting intermediate
is subjected to an elimination reaction to result in
the compound (I) comprising a double bond in the C4-C5
25 position.
In Schemes 1 and 2, the reactants, when their

method of preparation is not described, are
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15 1.1 Methyl 6-fluoro-2-hydroxy-3, 4-di hydro-I -

napht hoate 12.66 g (316 nmmol) of 60% sodi um hydride in
oil, 900 mM of toluene and 17.69 m (210 mmol) of

di met hyl carbonate are introduced into a 2 1 reactor.
20 The reaction mxture is st'Jred at reflux for 1 h.
A solution of 19 g (115 nnnl% of

6-fl uoro- 3, 4-di hydro-1 H napht hal en-2-one in 350 nl of
ot 4 2 ThA e Thende 165 76¢ eachibtlol PebbEi on

ad s BER 8 FhebaredafPerilif sro agenoas
My afealel &é&ﬁﬂ@% ALLNR SERM AR pe 00BN Cea o

phase I's separate I'ng and washed w

Uig@solp Qi1 1dg Wl efpange¢ hen with 100 m of a

saturat ed aqueous sodi um chl oride solution. The

organi c phagf: isonfphisesent | et £1 AYARUIRINES) UBN be
sul phate and then concentrated under reduced pressure

t @btesitldd ifrch) e rid] aspioskEtonhigh be psefaasd
isinthe followng stage. 1.2

7 uElingr oehotd |desropltimny| )n ety df Dxgrature (Sims, J.J.
5-di hydr o- 2H benzo[ e] i ndazole (Va.2) 2 g (9 nmol) of

t I§& grlodudie i dvee i etk agel 9716, 1991knd 2.73 g (16.8
mmol ) of 4-fluorophenyl hydrazine hydrochloride are

i ntroduced AFhencohdeqtedratrer The the xigvention,

di ssolved in 100 ml. of acetic acid and , heated at

r 8 k0 APt i PP MSRFES 1 sS stbR egempRRYds

CB3 80, B AR LA ML L5888 20 o

aggkale %%clgejrq)n%cmatoefs gl Yhe Tstl?ntq{ggf sI Cf ht?t%ee cizgmpounds
of formula (I).

The chemical structures and the physical
properties of a few compounds of general formulae (Va)
and (Vb) of the invention are illustrated in the
following Table 1. The melting points of the products

are given in the “M.p.” column.

Table 1




separated by settling and washed twice with 100 m of
wat er and then once with 100 ml of a saturated aqueous
sodi um chl ori de solution. The organic phase is 25

- subsequently dried over magnesi um sul phate and t hen
concentrated under reduced prfigure toresult in 3.5 ¢
of the expected conpound. 17 [ting point: 220-221C
1H NVMR (d6-DVMBO): 8 (ppm: 2.72 (dxd, 2H), 2.95 (dxd,

2HY & /. 0T U m [2HY, . m A 7.75 3H). 1.{3 °
7[_?:IN?Or - 2*1( 44 f I%br g)pﬁé‘gv )%, o di hvdgon? 5H) Mp. (°C)
2H hy%n,z [ eyi nflazgl - .L; ytlf NI N-gi et hy g aepayisH g()iC!E 110,12 1837

No 8.5 g L9 _nmpl) he prloduct obtaine
St a1} 2, H3. 48 Mk (25 WMol ) W [pot 3myridd-glpr bongt e316-816
2 ;C m (21 ) |_u= ) U N, l'\\:' .1; ct hy: o al balluyi bili Ul I I

. uc dI ©
10| VatZ pduded| i nfo & 580 [ Hedct ér{4-lupropheny} i dn 220-221
m KT ur el i heated at " reffox.rar 24 4 S t hdn
co 1%& 'atéd urtder re’duc adﬁ'ﬂ)ressuﬁé@y%g'ﬂ)esul tf I;?r86~342
prp I g4t ake up iy 1p0 of . tate. .
or 'lg'%lo‘%‘ nﬁggp iib' \/\L_s_hll_g_d_m,j_l-(wp W t% md f;‘?ﬂnf \/\Ft-irbg 216

and then once with 15 100 m of a saturated aqueous
sodi um chl orfiie el +oion THe S&@aNEEnpbasasi $n
subsequently dried over magnesi um sul phate and then
cawstdatied windert ke duceshpl @ssis edesoripsdl tni ahb. 96
g of crude product. The mxture is purified by
c Hranetwigrapinenpl s si These cekampleel areonoR01lbringng and
carried out wwth a m xture of cycl ohexane and et hyl

S acutlat dlustrptd the pxezetredipyeduienar Bhehpymbers of
i solated and recrystallized fromisopropanol to
priducemreunds (exemp hhblgd ofefde Fenbhopeodigen in

Tables 1 and 2. The elemental microanalyses, the LC-MS

(liguid chromatography coupled to mass spectrometry)
analyses and the IR and NMR spectra confirm the

10 structures of the compounds obtained.

Example 1 (Compound No. 1)
7-Fluoro-2-(4-fluorophenyl) -4, 5-dihydro-2H-
benzo[e]indazol-1~-yl N,N-diethylcarbamate
15 1.1 Methyl 6~fluorc-Z-hydroxy-3,4-dihydro-1-
naphtheoate
12.66 g {316 mmol} of 60% sodium hydride in
oil, 900 ml of toluene and 17.69 ml (210 mmol) of
dimethyl carbonate are introduced into a 2 1 reactor.
20 The reaction mixture is stirred at reflux for 1 h. A
solution of 19 g (115 mmol) of 6-fluoro-3,4-dihydro~1H-

naphthalen-2-one in 350 ml of toluene is subsequently
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Melting point: 141-142C 25 1H NWMR (CDC13): 6 (ppm:
1.95 (t, 3H), 2.6 (t, 3H), 2.97 (t, 2H), 3.98 (t,
2H), 3.4 (g, 2H), 3.52 (g, 2H), 7.00 (m 2H), 7.2 (m
2H), 7.32 (m 1H), 7.56 (m 2H). 18 Exanple 2
(Conpound No. 2)
7-Fluoro-2-(4-fluorophenyl)-2¥§benzo[e)indazol-l-yl
N, N- di et hyl carbamate 5 A solution of 0.7 g (1.76 mmol)
4-fl uorophen

. -2. 1)-4, 5-di dro-2H-
badded, e Addeden @ﬂ%ﬁ;@% Pirrl c%f—sg'ﬁgtyg?ossf Sptiedorn
. f . ,
S 2% The - FIAPLE cﬂ%%ﬁ%“%”ﬁ? Z%%eﬁé%%géﬁs%f?‘n’%ﬁﬁ# 5
| ro-5,6-di ¢ ' 2 |
ggg?ﬁégﬁp%ﬁfﬁﬁﬁg{ﬁé?ﬁégréir%%é%%?%nlﬁg %Fgo%ﬁeﬁﬁy?cetlc
acriial.e.114THiIS F Gt &r PSS higedRshOdr Mb t Beb YRt LHES

100 mM of a saturated aqueous sodi um

hydieganRe it soipiiofed W thedODiny 2hdVehshedNdith
then with 100 ml of a 15 saturated agueous sodi um

c hwar itdeneso| B0 @il SEhevareganied &S ewish Separal edrby
settling, then dried over magnesium sul phate and

c crdematace dqueders rsediicsd clpfeskde eso Wit eon. The organic
purification by chromatography on a silica colum

( Bhgsrt 1 snisuhgesusintiet it iere ere DriagEnediemdseipks byl and
acetate) and recrystallization from isopropanol, 500
nGlED SENGFRINTadEd nndsyh sadr gt RIERISULE et@btasrbl. in
Nsltin pai nt: 159-160C 1H NVR (d6-DVBO) : 6 (ppm:
126418, C@H)a prosincl whiigh igisedag gis oy thess (g,
2?%11%w%%g(@tng: 7.7 (m 5H), 7.9 (dxd, 1H).

1.2 7-Fluoro-2-{4-fluorophenyl)-1l-hydroxy-
4,5-dihydro-2H-benzo[e]indazole (Va.2)

2 g (9 mmol) of the product obtained in Stage
1.1 and 2.73 g (16.8 mmol) of 4-fluorophenylhydrazine
hydrochloride are introduced into a 100 ml reactor. The
mixture is dissolved in 100 ml of acetic acid and
heated at reflux for 4 h. The reaction mixture is
subsequently cooled and then concentrated under reduced
pressure. The residue is taken up in 150 ml of ethyl
acetate and 100 ml of water. The organic phase is
separated by settling and washed twice with 100 ml of
water and then once with 100 ml of a saturated aqueous
sodium chloride solution. The organic phase is
subsequently dried over magnesium sulphate and then
concentrated under reduced pressure to result in 3.5 g

of the expected compound.
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19 Exanple 3 (Conmpounds Nos 3 and 4)

7-Chl oro-2-(pyrid-4-yl)-4,5-di hydro-2H benzo[ e] i ndazol
- 1-yl N, N-di et hyl car bamat e hydrochl ori de (Conpound
No. 3) and 7-chloro-3-(pyrid-4-yl)-4,5-di hydro-3H 5
benzo[ e] i ndazol - 1-yl N, N-di et hyl car bamat e

hydr ochl ori de (Conpound No. 3.1 Met hyl

6- chl or o- 2- hydr oxy- 3, 4-di hydro-| - naphthoate 10.1 ¢

mol f 9 di dride i il, m of
gﬁﬂﬁ%@)ﬂggs@fﬁ'%#@ %/rmr):)eo:‘n dilgreglﬁyl Sgrlbona?e
1e | i.nt 2.1 . h i
i B D REUEBReDLY A ) (2T 67 1one a2hEa ge B3 (G
i Pﬁ)a{([c:’)hjt('ha g@g&%@; %%Lﬁ@ﬁ’%?}gﬁ’ ?t’:%gﬁgﬁ‘f SUY

subsequent | y; agdefl Fﬂﬁ@ré-e;?-qeiDf‘l%]¥$ﬂ3'ﬁ§n§§%h@,aBEQiflgdro—

reflux for 24 h. The reaction mxture I s Subsequent

C Q-8 (G aih Adrem -agi di fi-egh byngddhtibonael 92 n
of acetic acid. 114 m ‘of water are added and the
semamdcthdmganicy phase i s separated by settling and

20 washed with three tinmes 150 m of water and then

wth 100 mM3.d g htnmak)ed Agqresusrsddetinoibhadnedein

solution. The organic phase is subsequently dried

ovdrageagnesi ind &g phidl enead) tdErpeonsehtmatedbondee and

reduced pressure. The residue is purified by _

cRr-Grfatdgr @ghysit Ja aff (N . B oy Lparpamey } ophberide are

carried out wth a mxture of cyclohexane and of

IO OBIRAhATO 1 TSIt F9RAROB: gThe SBeRCHABR) mbkture

g:]l%gz]?(e%%cetde%tprroed Cl}x utsc?g 2a4s lrllsarlzcgl Jt.sr;]etl'%gn égrll‘!:gl\’llmt]r:]gted
under reduced pressure. The resulting product is taken
up in 100 ml of ethyl acetate. The organic phase is
washed twice with 100 ml of water and then once with
100 ml of a saturated agueous sodium chloride solution.
The organic phase 1s subsequently dried over magnesium
sulphate and then concentrated under reduced pressure
to result in 5.96 g of crude product. The mixture is
purified by chromatography on a silica column, elution
being carried out with a mixture of cyclohexane and
ethyl acetate. 2.2 g of the expected product are thus
isolated and recrystallized from isopropanol to produce
1.5 g (3.77 mmol) of the final product.
Melting point: 141-142°C
'H NMR (CDCls): & (ppm): 1.95 {t, 3H), 2.6 (t, 3H), 2.97
(t, 2H), 3.98 (t, 2H), 3.4 (g, 2H), 3.52 (g, 2H), 7.00

(m, 2H), 7.2 (m, 2H), 7.32 {m, 1H), 7.56 (m, 2H).
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3.2 7-Chl oro-I|-hydroxy-4, 5-di hydro- 2H

benzo[e]i ndazole 28 g (117 mmol) of the product
obtained in 5 Stage 3.1 and 28.6 nl (586.6 muol) of
hydrazi ne nonohydrate are introduced into a 2 1
reactor. The mxture is dissplved in 782 ml of acetic
acid and heated at reflux for®4 h. The reaction

m xture i s subsequently cool ed and then concentrated
under reduced 10 pressure. The resulting product is
taken up in 300 m of ethyl acetate and 300 nl of

v el The2 Of&ﬂ%‘é]cgﬁ%aﬁn? éf separated by settling and

wat er and then once with

S S~ §0 | ~1-
sol&?%gﬁi ?%ea%ggg%$%o%ﬁ gfr 2% géHgbingé?ggoér}egl
OMEN ﬁ%?ge and then concentrated under
rgﬁﬁggg'pressure The residue obtained is triturated

from200 m of ethyl efhgsia@pgdontbengfil er§d7gfﬁmbg) of
result in 25 g (113.3 nol) of the expec ed product .

207 -Meldd g Ppoj M £1 28202388y B) 34, 5-dihydro-2H-

7- Chl oro-1I - hydroxy-2-(pyrid-4-yl)-4,5-

dideyroroof2H riabnzol €] + ydag af ed hathyi chkbapatehydboaynadd in

(pyrid-4-yl)-4,5-di hydro- 3H benzo[ e]i ndazole 15.2 ¢

(6Baamibl ) of HiwupleductanttafnédZig (252Swmge) 302, 2, 3~

16.95 g (82.66 nmmol) of 4-iodopyridine, 4.14 nl (34.44

nnﬁﬂqhkﬁquQwérQquQn@mln%c@%mQM@uan@ne in335gmi 6089

mol) of copper i odi de and_36. 55 (172.2 mol ) _of
Ivhotphated at'te ¥%¥¥%ﬂu€%€ uﬁd%?daﬁhPHeFPOled

gfgeﬁphefe o a2 Lyeadtor,odhe, [pagtiop mLxture,
This organic phase is washed with two times 100 ml of a
saturated aqueous sodium hydrogencarbonate solution,
with 100 ml of water and then with 100 ml of a
saturated aqueous sodium chloride solution. The organic
phase is separated by settling, then dried over
magnesium sulphate and concentrated under reduced
pressure. After purification by chromatography on a
silica column (eluent: mixture of methylene chloride
and of ethyl acetate) and recrystallization from
isopropanocl, 500 mg (1.26 mmol) of the expected product
are obtained.

Melting point: 159-160°C

'H NMR (d¢-DMSO): & (ppm): 1.04 (t, 3H), 1.21 (t, 3H),
3.28 (g, 2H), 3.55 (g, 2H), 7.45 (m, 3H), 7.7 {(m, 5SH),

7.9 (dxd, 1H).



brought to reflux for 24 h and then cool ed. The

m xture 5 is concentrated under reduced pressure and
then taken wup in 200 mM of water. This aqueous phase
is acidified to pH5 by successive additions of
acetic acid. The suspension t§ stirred for 30 m nutes
and then the precipitate obtalned is filtered off,
washed with water 10 and then dried under reduced

Si%%”éﬁ&éaféﬁ‘?’gﬁ‘g 48808 3 BRa/ AL " brm of & i xture

f 3

207} res pondl ng%%ﬁi? hﬁﬁfﬁsﬁgg gg%é{?:gng}{—gé%zo [e]indazol-
benehy afi AR h gL e Yping 2 By e stige (Compound

hyes ochy ofrgley - &ﬂ?@ﬁ@“@ﬂ r1§;4a§ﬂ -4,5-dihydro-3H-

7- chloro 3-(pyrid-4-yl)-

5 dlw@féﬁmlwieiwﬂam diyth ] &b dbgklybCAyR@BBh oride
hydr ochl ori de (Conmpound No. 4) 20 13 g (43.66 nmol) of
t hecompduri® 6. i gonmers obtained in Stage 3.3, 18.1 g
(131 mmol ) of finely ground potassium carbonate and
11.07 m (873 3R ntethybfé-dhNeddelhyydaokpnadyh-dihydro-1-
chl oride are introduced, under an inert atnosphere,
i maphtirate eactor. The reaction 25 mixture is

suspended in 1 1 of acetonitrile, brought to reflux
for 24 h andqrkrg cbdtedmThe 9E£ab9% oPORi WaUREAride in

o SORort A7 Sf gl [ educed Breaspi o, Thetesull|ng 22
q"w“%qg&%m%éﬁm%i%%m' CoiE3g P E PR P hhcror.
rl%ﬁa{}égﬁ)%gXéﬁr h%gggggéfgdg agggﬁ%égﬂgégwﬁenflA
drécQLd.th.Vcﬁ{ of 15.2 g (84 mmol) of 6-chloro-3,4-dihydro-
lH-naphthalen-2-one in 268 ml of toluene is
15 subsequently added. The reaction mixture is heated at
reflux for 24 h. The reaction mixture i1s subsequently
cooled to 0°C and then acidified by addition of 92 ml
of acetic acid. 114 ml of water are added and the
separated organic phase is separated by settling and
20 washed with three times 150 ml of water and then with
100 ml of a saturated aqueous sodium chloride solution.
The organic phase is subsequently dried over magnesium
sulphate and then concentrated under reduced pressure.
The residue is purified by chromatography on a silica
25 column {(elution being carried out with a mixture of
cyclohexane and of dichloromethane) to result in 12.8 g

(53.6 mmol) of the expected product used as is in the




magnesi um sul phate and then concentrated under reduced
pressure. The resulting product conprises the two
positional isonmers (Conpounds Nos 3 and 4). The latter
are separated by colum chromat ography (300 g of Merck
10 15-40 mcrons silica, elugfgs: m xture of heptane
and of ethyl acetate).

7- Chl or o- 2- (pyrid 4-yl)-4,5-di hydro- 2H

e [e |ndazol 1-yl N, N-di et hyl car bamat e

y"g? ‘d}go‘%a‘?{?}on’pound No. 3) 15 Product No. 3, thus

I d, t.he. hyd h b
i ssol ving H e O LA Tr OSSRy Boit BYFESaRFd i n
I%ﬁﬁﬁ%?%%%lkﬂth? éolutlon is conpentrated to dryness

yced pressure. After triturating from ethyl

ether, filteys e r
5%y (5. 70 28 PLFT o0 o HRECErbaaUE tbER FRaU! o

5 Mdd e P01 dng 250- @5&? L%!sé\"\@ rﬁ:ﬁ@lpl\@.@ hy@ré@ﬁ?m&

1.08 (t, 3H), 1.31 (m 4H); g,
2onchyaf {tth éﬂé,lﬂ%éﬁﬁﬁébdliﬁto 852713Seédﬁdr 1

7.46 (dxd, 1H), 7.92 (d, 2H), 8.87 (d, 2H)

7+0Mtarme 3-d pids b Yvad )i, B8 2lithy dsD- 3¢eRBc acid and
benzo[ e] i ndazol - 1-yl N, N-di et hyl car bamat e

hydradetd @rti deef (Wonpound No. THg FPeaduten Noixdurehus
isolated, is converted to the hydrochloride by
dissgsaguantily @ led sorditthen otosceyratad oundescraduced
in |sopropanol The solution is concentrated to

10 §BpfssiiLfd ey erercﬁ&s@otﬂm%ggm%ucw%%rtak@mﬁpa%vnaoo ml

15

20

25

fré¥neégll gggggtefég Egdﬁqnfqgfqé teg The organic phase

is separated by settling and washed twice with 200 ml
of water and then once with 200 ml of a saturated
aqueous sodium chloride solution. The organic phase is
subsequently dried over magnesium sulphate and then
concentrated under reduced pressure. The residue
obtained is triturated from 200 ml of ethyl ether and
then filtered off to result in 25 g (113.3 mol) of the
expected product.
Melting point: 232-233°C

3.3 7-Chloro-l-hydroxy-2-{pyrid-4-yl)-4,5-
dihydro-2H-benzof[e]lindazole and 7-chloro-l-hydroxy-3-
(pyrid-4-yl)-4,5-dihydro~3H-benzo[e] indazole

15.2 g (68.8 mmol) of the product obtained in
Stage 3.2, 16.95 g (82.66 mmol) of 4-iocdopyridine,
4.14 ml (34.44 mmol) of trans-1,2-diaminocyclohexane,

1.31 g (6.89 mmol) of copper iodide and 36.55 g
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under reduced pressure, 6.2 g (15.62 mmol) of the
final product are obtained. 10 Melting point:
224-226C 1H NWVR (d6-DVSO): 8 (ppm: 1.18 (t, 3H), 1.29
(t, 3H, 3.02 (t, 2H), 3.31 (m 4H), 3.51 (q, 2H
7.20 (d, 1H), 7.32 (dxd, 1H),_ 7.45 (d, 1H), 8.08 (d,
2H), 8.98 (d. 2H). 15 Exanpl®' 4 (Conpound No. 5)

8- Met hoxy- 3- (pyrid-4-yl)-4,5-di hydro- 3H

Es(glﬁ%[c% qu}ﬁg Zoiéf}_%éq%%%%%ggégﬁéggng}:ee introduced

6- h -2-h -3, 4-di hydro-1- 20 ht t .4

R oY Bk ek VR i 2L "RPRCEeE, Shiteg: ©
7 . (5 . of i t | 5.

c R A ik A 10 STl 127608 AF BY asggane,

; St ; . h |
r @AM WX fgﬁ.(dz)g%i 54, aas?c‘i ef h & é&.r)l%c,iz‘r_%ﬁirglxture

soluti'on of 5 ¢ nmol ) of 7-net hoxy- ro-

1Hanaide o PNnddy LU e @ pfOL4CPE 48d then taken
subsequent |y added. The reaction mxture Is heated at

241p rief 1200 far 4 Watdhe TieBEtd@hledhXIpli£séd Sis acidified
subsequently cooled to OC and then acidified by
adei pHrd dfy Madesfvacaddrt hmisl. oB8lackt od aai&r he
added and the separated organic phase is separated by
s eusipendg iand 5 \eashected fdr t3b nimeseS50amd Ohemat be
and then with 50 nl of a saturated aqueous sodi um
c RIreGige tadieutqidr inerhel mrigaiier grhasef i svasibedguehl | yater
dried over magnesi um sul phate and then concentrated

o reqyqed MigsTvcatiorrgduce 16.6 g

u

Cq%%q%t%%&ﬁgh¥ﬁpQﬁ%Sgggéé%ééﬂﬁﬁg}ylation product in the
form of a mixture of isomers.
LC-MS: 2 peaks at €0.4% and 38% corresponding to
[MH]® = 298.

3.4 7-Chloro-2-(pyrid-4-yl)-4,5-dihydro-2H-
benzo[e]lindazol-1-yl N,N-diethylcarbamate hydrochloride
(Compound No. 3) and 7-chloro-3-(pyrid-4-yl)-4, 5-
dihydro-3H-benzo[e]indazol-1-yl N,N-diethylcarbamate
hydrochloride (Compound No. 4)

13 g (43.66 mmol) of the mixture of isomers
obtained in Stage 3.3, 18.1 g (131 mmol) of finely
ground potassium carbonate and 11.07 ml (87.32 mmol) of
N,N-diethylcarbamoyl chloride are introduced, under an
inert atmosphere, into a 2 1 reactor. The reaction
mixture is suspended in 1 1 of acetonitrile, brought to
reflux for 24 h and then cooled. The reaction mixture

is concentrated under reduced pressure. The resulting
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10 (eluent: m xture of nethylene chloride and of
heptane), 3.9 g (16.64 mmol) of the expected product
are obtained and are used as in the follow ng stage.
4.2 1-Hydroxy- 8- net hoxy-4, 5-di hydr o- 2H
benzo[ e]i ndazole 15 3.9 g (16,65 nmmol) of the product
obtained in Stage 4.1 and 4. m (83.24 mmol ) of
hydrazine nonohydrate are introduced into a 0.5 1
reactor.. The ture is so] ve 1 of acetic
I O rét F it 0T ot aSh. el radtefba ane
m ent|lv cpol ed and, t hen
céﬁ%ﬁﬁfréﬁ%ﬁp ré%d%r nlc eh%?% l%h%e?%gﬁF??nay
prs%‘%{clt r#gS atr?d(%#ﬁed " H0, %1 fo 68 i gfe\t:r%% a%rqd once

100 m wat er or gani c ase i S” sépar

st @R vasfbedsatﬁful%ecaa teth&@&)u@ so@{ uMeL gl cahde

then once with 100 ml of a saturated 25 aqueous soO |um

chanitdersoltd Wrgahtie: @y G PhageséguestiDseqresll! Yver
dried over magnesi um sul phate and then concentrated

u mcheyn erseidure esch Jptressairand Hitern esokben2bat @bt @hded r&duced
triturated from50 m of ethyl ether and then

f idrtesrsad-eof fThep rrmu]]ﬁirign 2reburt ldorpimiwds vifie t teo
expect ed product.

1 PQedrtconad- ri@tqimtya 3(-C(prqtmdls yuc;s A 5and 4). The latter
di hydr o- 3H benzo[ e] i ndazol e 1.2 (5.55 %%8 of the

p@&@ué@p@ma&%dm rﬁ3°1Sthgé3f¢02nat10%l@I§13(6 reobf Merck

4- di 0.33 ni 2. 77
tﬂé?gg%p 5 e M%hémtsn%mﬂw@rqm%@wr}eo@nd

dlde d.2.94 g 10 (13.87 mml) of potassium
pﬁgt grgtaﬁt dduced under an inert atnosphere,

"nto a 0.1 L reah Y- 'b%rid—4—y1)~4,5—dihydro—2ﬂ—
benzo[e]indazol~1-yl N,N~diethylcarbamate hydrochloride
{Compound No. 3)

Product No. 3, thus isoclated, is converted to
the hydrochloride by dissolving in a 0.1N solution of
hydrochloric acid in isopropanol. The solution is
concentrated to dryness under reduced pressure. After
triturating from ethyl ether, filtering and drying
under reduced pressure, 2.3 g (5.79 mmol) of the final
product are obtained.

Melting point: 250-251°C

'H NMR (de-DMSO): & (ppm): 1.08 (t, 3H), 1.31 (t, 3H),
2.98 (m, 4H), 3.3 (g, 2H), 3.68 (g, 3H), 7.27 (d, 1H),
7.38 (dxd, 1H), 7.46 (dxd, 1H), 7.92 (d, 2H), 8.87 (d,
2H) .

7-Chloro-3-(pyrid-4-yl)-4,5-dihydro-3H-
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reaction mxture is suspended in 55 m of dioxane,

brought to reflux for 24 h and then cool ed. The

m xture is subsequently taken up in 1 1 of a 1/1

m xture of 15 water and of ethyl acetate. The organic

phase is separated by settling and then washed with

water (50 ml). This aqueous %ﬁase is acidified to pH

5 by successive additions of acetic acid. The

precupltate obtained is filtered off, washed w

il M2 Y M%ﬁ%@%ﬁ%ﬁbwegg uP&dF BChlor ide

pr@guce q¥ﬁé9 (O 68 nmol ) of the expected N-arylation

anlc phase is dried over nagnesium

sulphate an nce trated un duced
pressure Tﬁ?gﬁgiu t|ng Qpro u%tlsgf%t?$f|e§ Bonverted to

ol B e ranse A F S ov ey T pf%(“jﬁfitegg%”’ﬁw@f

1. 1 t h
T B R T i v b

2. &hdehtbardd , té3d%§%é§§ sundét r@d@@e&sprgéﬁuré 2nfter
(dxd, 1H), 7. 48 (m 2H), 8.6 (m 2H).
4@%ﬂbﬂﬁﬂﬂﬁﬁg/ﬁkdﬂhﬁﬁﬁ&ﬂ-Qﬁﬁeﬂ 5f {li twei 0g 34hdS5drying
benzo[ e] i ndazol - 1-yl N, N-di et hyl car bamat e

hyatrdeoh | mrdudsed (iGoepourns, ND.2 55 019763 fBobB ofintheofinal
the product obtained in Stage 4.3, 1.09 g (7.88 mmuol)

oferfachvelty agreowietaipmechssi um car bonate and 0. 67 ni
(5.25 mol) of 10 N N—dlethylcarbanoyl chloride are

Meldduce o idtder? 24239 t ~ at mosphere, into a 0.1 1

actor The reactlgn n1xture is sus ended in 30 n

of HaNMRoAAsT PMSO) brduleR™) t ol r 881 Gk- £ 870 241n28ndte hdH) -
cooled. ( The, feactian o 4uy, 3.51 (q, 2H), 7.20 (4, 1H),

7.32 {(dxd, 1H), 7.45 (d, 1H), B.0B (d, 2H), 8B.98 (d,

2H) .

Example 4 (Compound No. 5)
8-Methoxy-3-(pyrid-4-yl) -4, 5-dihydro-3H-
benzo[elindazol-1-yl N,N-diethylcarbamate hydrochloride

4.1 Methyl 6-methoxy-2-hydroxy-3,4-dihydro-1-
naphtheoate

3.4 g (85.12 mmecl) of 60% sodium hydride in
0il, 180 ml of toluene and 4.78 ml (56,75 mmol) of
dimethyl carbonate are introduced intc a 1 1 reactor.
The reaction mixture is stirred at reflux for 1 h. A
solution of 5 g (28.37 mmol) of 7-methoxy-3,4-dihydro-
1H-naphthalen-2-one in 100 ml of toluene is

subsequently added. The reaction mixture is heated at
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m xture is concentrated under reduced pressure. The 15
resulting product is taken up in 100 m of ethyl
acetate and 100 nml of water. The organic phase is
separated by settling and washed twice with 50 nl of
wat er and then once with 50 gi of a saturated aqueous
sodi um chl oride solution. Th %rganic phase is 20
subsequently dried over magnesi um sul phate and t hen
The resu] ting

o e A L S A bl SR R Rt Shhg b spdgent 1y
- 40 14 i lica,. el - f
kot g s L '%{EZ?%%%ff%ib%%%ﬁ{aﬁo{l’hagd30 ml

! : o . |
| L 25 g ooty iR <5 s onndsomganogl g
aA@ehd i eIPRIRPANY -phaldie @'%ﬁ%aﬁ%{ flgf%é‘{{ﬂx? L8q

dryness under Teduced 27 pressure. triturating

f wemneidhyief hefo tindLringnl f e Ar ¥hAdo HBLShith
reduced pressure, 234 ng (0.59 mmol) of the expected

cfpalne fare salhiaiatedtl adiidu O i bth | cRPSr 2dd &1 uthion.
NVR (d6-DMSO) : 8 (ppm: 1.15 (t, 3H), 1.3 (t, 3H),

2T92 (Crga2H)c rRhade3.is (snbsbduerd Bl die@H)ved. nldghésiun
3H, 6.8 (m 2H), 7.2 (d, 1H, 7.98 (d, 2H), 8.82 (d,
ZH}J_le@ltExa‘lm e Corgouid-aNed 8f)der reduced pressure.
7-Chl or o- 4, 5-di hydro-3- (pyrid-4-yl)-3H benzo[ e]i ndazo

- AMfrer Ruidilicedsosp Hve stixana o dnahte tord del Piga geolumn
(7.72 ””Q|%F°f the m xture of isqomers obtained in
sﬁ&éé‘eﬁts Eprgpod Fethylagauseiprida mmd of kgptane),

S B L 15, LGSR T 120 L06Cne
and are used as in the following stage.

4.2 1-Hydroxy-8-methoxy-4,5-dihydro-2H-
benzo[elindazole

3.9 g (16.65 mmol) of the product obtained in
Stage 4.1 and 4.06 ml (83.24 mmol) of hydrazine
monohydrate are introduced into a 0.5 1 reactor. The
mixture is dissolved in 166 ml of acetic acid and
heated at reflux for 4 h. The reaction mixture is
subsequently cooled and then concentrated under reduced
pressure. The resulting product is taken up in 100 ml
of ethyl acetate and 100 ml of water. The organic phase
is separated by settling and washed twice with 100 ml
of water and then once with 100 ml of a saturated
aqueous sodium chloride solution. The organic phase is
subsequently dried over magnesium sulphate and then

concentrated under reduced pressure. The residue
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0.4 g (10.04 mol ) of sodiumhydride in 17 m of
dinmethylformamde in a 1 1 reactor. After stirring at
anbi ent tenperature for 1 hour, 1.39 g (8.5 mmol) of
20 N, N-di i sopropyl carbanoyl chloride in 30 m of

di met hyl f or mam de are added épri se. The reaction
mxture is stirred at anbi ent“tenperature for 18 h and
|s then concentrat ed under reduced pressure. The

R SOt S TEr SRk B0 oeBlelhrEcatne? ana
bf%zht OIS, By 20 1o o gostycoacid ey o wne

organi ¢ ase i S separate g and WaZRE
TG0 Wid &1 del0 m of water and then once with 200
m of a turated aqueous sodi um chl ori de sol ution.

The or gam c 4p@aseﬂydeésb%e@%ﬁaﬁwxgtBE@pwfa 4-yl)-4,5-
magnesi um sul phat e and en concentrat ed under

I SR P B RE ez o dBi n@sebiéng 5 product is purified
by col um chromat ography (300 g of Merck 15-40

mcrons silikt® ¢! (&S5 mmbX use ohe prodhotooetdaned in
and of ethyl acetate). The product thus isolated is
céhagre ed 4,0 1 hb hy dt©chd onmalk) byf 4+ ssddpyrbdina, a

0. IN solution of hydrochloric acid in 10 isopropano

THe 3ot i Gh 15 menderm ¥ dteansol dEWMln@@ﬂethed@ned

pressure After triturating frometh et her

P00 ) (il o CHERAT I LeRLeR BFEcsude, 3 1.2

L TR A S U8 B ey

TP B ey <esingtasy ot g Sl radson! Thne

Es&?r?p%;’%l ﬁ@.)&%ﬁr)ezws sﬁlgpe(rgdeg@n sﬁﬁ‘fpéf gloxane,
brought to reflux for 24 h and then cooled. The mixture
is subsequently taken up in 1 1 of a 1/1 mixture of
water and of ethyl acetate. The organic phase is
separated by settling and then washed with water
(50 ml). This agueous phase is acidified to pH 5 by
successive additions of acetic acid. The precipitate
obtained is filtered off, washed with water and then
dried under reduced pressure to produce 0.2 g
(0.68 mmol) of the expected N—arylation product. The
organic phase is dried over magnesium sulphate and then
concentrated under reduced pressure. The resulting
product is purified by chromatography on a silica
column (eluents: mixture of dichloromethane and
methanol} to produce an additional 0.57 g (1.94 mmol)

of the expected N-arylation product.
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20 7-Chl oro-3-(pyrid-4-yl)-3H benzo[e]indazol -1-yl
N, N- diisopropyl carbamat e hydrochloride 1.65 g (3.38
nmol ) of 7-chl oro-4, 5-di hydro- 3-
(pyrid-4-yl)-3H benzo[ e]indazol -1-yl N, N-diisopropyl -
carbamate, prepared according,to the nmethod described
25 in Exanple 5, 1.105 g (6.24°mol) of

N- br omosucci ni mde and 0.127 g (0.78 mmuol) of

2,12 -Aazobi s(2- t hyl propionitrile) are_added to a 100
nf%r§§§tdfé‘$ﬂéggé 8 Rp Ve 2 85 )40 0 Sof (A,

c on achl ori de, i tirr at _refl ux 2

a%{ i’s %ﬁé% E%hc %&Ta?é% § gi'uﬁgér { edudBd égiSsﬁrgg (m,
The;yresul g uct is taken up in 300 m of
dic)Voﬁgﬁ%tﬁghgﬁgﬁa 2 mM of a 5 concentrated aqueous

nashod i th 200 10T Rerer ST T ReA W e ate e VAP

S A RS BOAULAYE- BOFH I 4hd D&+ 981 c88bYLLLA- n{A8ochloride
organi ¢ phase is subsequently dried over naghesium

sulgahadceairahdid hegy concentrat ed under reduced 10
pressure. The resulting product is purified by
chr omat ogr apghy? g a(@ ab 2immal cobfinthé epbuedtst obxhatihed in
of dichl oronmet hane and of nethanol) and then on a
sidtiage ol (& uent’s: 8%immal e of fiwdlyromethdne and
of ethyl acetate). The product thus isolated is 15
c HNFEAIEEN sl okl oF i @e Y P s2%l e bh ©h a
sol ution of hydrochloric acid in isopropanol.

0.1N
The N-Shiaihoiradashce ikt eide @ e yhessodnged  r sadesdan

ressyre. After triturating fromethyl ether, .
P MRS AFTSP drytiRy ‘%g‘i’je{ e’&?&%‘ﬂof)r esRerkeagtioy

( ?Hi@(tm )is %%s%e&&eed fiinnaéo prﬁfdgftagerzt?oglbtt:%{fgg' brought
to reflux for 24 h and then cooled. The reaction
mixture is concentrated under reduced pressure. The
resulting product is taken up in 100 ml of ethyl
acetate and 100 ml of water. The organic phase is
separated by settling and washed twice with 50 ml of
water and then once with 50 ml of a saturated agueous
sodium chloride solution. The organic phase is
subsequently dried over magnesium sulphate and then
concentrated under reduced pressure. The resulting
product is purified by column chromatography (90 g of
Merck 15-40 microns silica, eluents: mixture of-heptane
and of ethyl acetate). The compound thus isoclated is
recrystallized from isopropanol and then redissoclved in
a 0.1N solution of hydrochloric acid in isopropanol.

The sclution is concentrated to dryness under reduced



Melting point: 234-248C 'H NWR (d6-DVMSO) : S (ppm
1.42 (m 12H) , 4.02 (m 1H), 4.41 (m 1H), 7.6 (dxd,
1H, 7.8 (m 3H), 7.92 (d, 2H), 8.15 (d, 1H), 8.79
(d, 2H). 25 The chem cal structures and the physica
properties of a few conmpounds ? general formula (1)
according to the invention ar®’illustrated in the 30
follomﬁng Table 2. In the "Salt" colum of this table,

g e e KN

co‘?Fp%%‘ﬂr? N
{ h ¥ "
HE TR S T AL
d
ggectronetry ( t!':tb@ral %%%% ?gﬁﬁ%gggriggiégFglged'

Zz No. X1 X2 X3 Xs NR, R2 bboond Y
5 Saht NMB k4}-DMSO): & (ppm): 1.15 (t, 3H), 1.3 (t, 3H),

(@e)le&r('@i%m(&@) % 222°¢Cn 9( (ca) /(CB) (N3) X4'Y
O (N2) WR

2.92 (t, 2H), 3.2-3.4 (m, 4H), 3.51 {(q, 2H), 3.71 (s,
3H), 6.8 (m, 2H}, 7.2 (d, 1H), 7.98 (d, 2H), 8.82 (d,

2H) .

10 Example 5 (Compound No. 82)
7-Chloro-4, 5-dihydro-3- {pyrid-4-yl)-3H-benzo[elindazol-
1-yl N,N-diisopropylcarbamate hydrochloride

2.3 g (7.72 mmol) of the mixture of isomers

obtained in Stage 3.3 of Example 3, in solution in

15 30 ml of dimethylformamide, are added dropwise, under
an inert atmosphere and at 0°C, to a suspension of
0.4 g (10.04 mmol) of sodium hydride in 17 ml of
dimethylformamide in a 1 1 reactor. After stirring at
ambient temperature for 1 hour, 1.39 g (8.5 mmol) of

20 N,N-diiscpropylcarbamoyl chloride in 30 ml of
dimethylformamide are added dropwise. The reaction
mixture is stirred at ambient temperature for 18 h and
is then concentrated under reduced pressure. The
resulting product is taken up in 300 ml of ethyl

25 acetate and 300 ml of water. The agqueous phase is
brought to pH 5 by addition of acetic acid. The organic

phase is separated by settling and washed twice with
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1HFHHDO (CHQCHB)Z single 2-(4-fluorophenyl) - 142
12 HFHHO NCHaCH3) 2 doubl e 2-(4-fl uorophenyl) -
160 60 HO 3 HOA HHO NCH2CH3)2 single
2-(pydd-4-yl) 1:1 252511 1:1 154 HdA HHO
N(CH2CH3) 2 single 3-(pyrid-4-yl) HC 224 31 No. X X3

X. X, NRIRs C4 C5 Y Salt Ma odnd C 1:1 226 1 22 HC
5 H H OCR3 HON(CH2CHshsingIe34yrid4yI)111227

1AL 5 YEEEH R NeRoehes 2" e FRoPal AL oF &
5 4% a%?%ro%‘h’gﬁ‘?%?&s 16d g {RrPelar, reehap fV°T%' g Sanic
Slrﬁ% ;P%Sggﬁggéﬁeﬂti 8 r%g§ égegaﬁéﬁkaﬁgﬁﬁgﬁégﬂgké and

S'fﬂ&ﬁ’ébﬁé&ﬁf@é?@@eﬁﬂaér réanzel %§Zs$§r5.HTHeHrqulting
N(CH( CH3) single 2-(3-chlorophenyl) - 116- 118

product is purified by column chromatography (300 g of
Merck 15-40 microns silica, eluents: mixture of
dichloromethane and of ethyl acetate). The product thus
isolated is converted to the hydrochloride by
dissolution in a 0.1N solution of hydrochloric acid in
isopropanol. The sclution is concentrated to dryness
under reduced pressure. After triturating from ethyl
ether, filtering off and drying under reduced pressure,
1.2 g (2.6 mmol) of the final product are obtained.
Melting point: 237-269°C

H NMR (d¢-DMSO): & (ppm): 1.29 {(m, 12H), 3.02 (m, 2H),
3.19 (m, 2H), 3.91 (m, 1H), 4.2 (m, 1H), 7.2 (d, 1H),

7.35 (dxd, 1H), 7.42 (s, 1H), 7.6 (d, 2H), 8.7 (d, 2H).

Example 6 (Compound No. 84)
7-Chloro~3~{pyrid-4-yl)-3H-benzo[e]indazol-1-yl N,N-
diisopropylcarbamate hydrochloride

1.65 g (3.38 mmol}) of 7-chloro-4,5-dihydreo-3-
(pyrid—-4-yl)-3H-benzo{e]indazol-1-yl N,N-diisopropyl-
carbamate, prepared according to the method described
in Example 5, 1.105 g (6.21 mmol) of N-bromosuccinimide
and 0.127 g.(0.78 mmol} of 2,2’ -azobis(2-

methylpropionitrile) are added to a 100 ml reactor. The
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13 HHHHO N(CH2CH3) 2 single 2-phenyl - 124 125 14
HC HHO N(CH2CH3) 2 single 2-phenyl - 114- 116 15 H
HHHO N(CH3)Ph single 2-(3-chlorophenyl) - 75- 78
16 HH HH O N(CH2CH3h single 2-(2-chl orophenyl) -
396* 17 HHHHO N(CH2CH3) 2,5ingle 2-ethyl - 60 61
18 HH HHO N(CH3)Ph single %-ethyl - 348" 402* 19

HHHHO NCHB)Ph single trifluoroethyi) 20 HHHHO
HTERFRE b NFLPCORESS) Shot HohE B (Yo bplel sekldsrioddass 1s
rou BEE e PROTRY Paf PR Ay b SRR B ehy pp 08
ZL%nd@ﬂ fé&hétﬁiﬁ%@ssékgglﬁhg Qésﬁhﬁ@h%pP?Bﬁh%%élézégﬁen

HHHHO rVo single 2-(4-fluorophenyl)
H H©O NEHR) 2081 @9ER1réMe€RhAEORARENYI h124F 312 27

HHHHO NCH(CH3)2)2 single 2-(4-chlorophenyl) -

203en26dt 28c &t Hadihidb0s NoiBh PR sbbhgk&on. The organic

2- (4-chl orophenyl) - 202- 203 29 HHHHO M |

sipigh ee 2i § 4sepd oaopieayt ) wasBé@ with 200 ml of water and
then with 200 ml of a saturated agqueous sodium chloride
solution. The organic phase is subsequently dried over
magnesium sulphate and then concentrated under reduced
pressure. The resulting product is purified by
chromatography on an alumina column ({(eluents: mixture
of dichloromethane and of methancl) and then on a
silica column (eluents: mixture of dichloromethane and
of ethyl acetate). The product thus isolated is
converted to the hydrochloride by dissolution in a 0.1N
solution of hydrochloric acid in isopropancl. The
solution is concentrated to dryness under reduced
pressure. After triturating from ethyl ether, filtering
off and drying under reduced pressure, 1.2 g {2.6 mmcl)
of the final product are obtained.
Melting point: 234-248°C
'H NMR (de-DMSO): & (ppm): 1.42 (m, 12H), 4.02 (m, 1H),
4.41 (m, 1H), 7.6 (dxd, 1H), 7.8 (m, 3H), 7.92 (d, 2H),
8.15 {d, 1H}, 8.79 (d, ZH).

The chemical structures and the physical

properties of a few compounds of general formula (I)

according to the invention are illustrated in the




213 30 HH HHO single 2-(4-chlorophenyl) - 200- V
201 32 No. X1 X2 X3 X4 NR R2 C4-C5 Y Salt Mp. bond C
3l HHHHO1 "LP single 2-(4-chlorophenyl) - 186 32
HHHHO ~ single 2-(4-chloroptienyl) - 158 33 HHH
HO N(CH3), single 2-(4-fl uor%?henyl) - 216 217 J %n
single 2-(4 fluorophenyl) 34 HHHO11 168 35 HH
HHO N(CH3)2 single 2-phenyl - 158 159 36 HHHHO
N( (CI—B__QZh Ie 2- phenyl 146- 147 37 HHHHO
%331) %%henyl-lg 38 HHHHON. |

single 2- Pheﬂylth 1\7_@?%,7 Cé%ur%I?G Sggéﬁ%ﬁE&H O“f—]ichﬂo

N( CH2CH3h singl a9 or op enyI

NEHD) I henyly_44,

o N ra o e *‘ei‘%‘r%%ﬁ@ Pty 7 195 058¢ p frbofht
NtHR GdHL SNl e fﬂ@%é’@@h§@1&5ﬁol§§ F O o H Elrg shown
N( CH2CH3h S|ngle X2{3-c’ 133 44 HOA HHO

5 NopiGEHDL. st e Xy (2. élolumﬂsgﬂiléé utg8 MOlting points of

10

15

the products, the amorphous compounds being
characterized by their mass spectrometry (MS)

analytical results.

Table 2

(N3)
. (€1) CDN’QY ®

w A
R2

C4-C5 M.p.

NO. x1 x2 xa X4 M NR1R2 bond Y Salt g;cll)
1+ | H £ H | H|O| N(CHCHs): | single | 2-(4-fluoropheny) | - | 440

2 |H| F | H |H|O| NCHCH) | double | 2-fuoropheny) | - | 25

. . HCI | 250-

3 H Cl H H | O] N{CH.CHa): smgla 2—{py’ﬂd'4'w) 1:1 | 251

4 |H{ o | H |H|o| NCHGCHy. | singe | 3-{pyricdyl) HCI | 224-




45 HH HH O N(CH2CH3) 2 single 2-(Pydd4- YQ HO 298-
1:1 299 46 HA HHO N(CH2CH3)2 single 2-(pyrld-2-yq
- 108- 110 47 HOCH3 HH O N(CH2CH3) 2 single

2- (4-fluorophenyl)

N(CH2CH3) 2 single 2 (4fluoro
H 0O N(CH2CH3h singl e flurohe

161

162 -

i

48 H Br
enyl) 162163 49 HOA H
0 50HdA HHO

HHO

N(CH2CH3) 2 single 2-nmethyl - 117 118 1 HHHHAQO
N( ORgCHax2| dmpb| ex,2{ k3l wih! mirgghehy#4Cs- | 125- yi26 52 shi e
H H-6-NceHoHa) Rdedibl o2 (41 uprBBhenyl ) 1256 1326 (C)
53 HHH H O N(CH3){CH?)[2 - double 2-(#4-fluorophenyl)
. 5% GBSy Stk (1] &) GoACAR2CByg loupheen, |11 25
- (B=chtoro—4—T—4%2 f-veor-o—err+—55-H-+H-H+06 T30
N( QHECH3Y 2 dBubfl € 24 H3-Qhl WPkl - | Fdihy '(W@HW')Y')J.ZO 131
56 |H H N CHI ) P-4 f %QMJ _. | 148-
151 701? g? (Hﬂ j!?go gﬁ’@d&@hﬁ&_@f E: b ) 149
2- (|3-8ch| wrjo-K- |14 [ Huarjoh 14 3ingi>8 HaGh;orbbhknlyl@ -
N( GH2EHR) A—doulle—2(-3—¢hl-ero—4 144 HNo—Xi—XA75=
X3 |X& NRAR2 4 [d3 Y] 84107 NiEChiret hyls'm'?eny¥-93-ctﬂﬁt®he!5'9 H Q129
H {3 NG GrS)), (douRTlg, NSy T gingle" T 3.4Qnibt5bndny 40 ne
11 [H]| H H lH|lol — (:I single | 2(3-chiorophenyl) | - | 13>
12 | H| H H | H | O] NCHCHy: | single | 2<3-chiorophenyl) | - | 11&
3 | H| H | H [H]|o| NCHCHy), | single 2-phenyl - |3
14 |n| o | H |H|0O| NCHCHs, | snge 2-pheny! e
15 |H| H H [ H |0 NcHJPh | single | 2{(3-chioropheny) | - | T
16 | H | H H | H|O| NCCHCHs)s | single | 2-(2-chiorophenyl) | - | 396*
17 [H| H | H [H|O| NCHCH), | single 2-othyl -5
18 | H H H { HjC! N(CH:Ph single - 2-ethyl - { 348"
19 fH| H | H |H|O| NCH)Ph | single téﬁg}ﬁfﬂ;ﬂ) - [ 402
20 |H| H H | H|O| NCHCHy) | single | 2(a-nuoropheny) | - | 132
21 lH| H H | H | Of N(CH(CHa)). | single | 2-{a-fuoropheny) | - | 9o
2 |H| H H [H|O| NCHJPh | sigle | 2-{4-fluorophenyl) | - | tor
23 |H| H H {H|oO NO single | 24d-fuoropheny)) | - | 215
24 [H| H H |H|o O single | 2-(4-fluoropheny) | - | \o¥
26 | H| H H |H|O Co single | 2-{4-fluorophenyl) | - [ 17>
26 |H| H [ H [H|O| NCHJ) | singls | 2-(4-chioropheny) | - | 3%
27 | H| H H | H | O] NCH(CHa)): | single | 2-(d-chloropheny)) | - | 305
26 |H| H H | H|O| NCHJPh | single | 2{4-chioropheny)) | - | 202
29 | H H H {iH|O N(j single | 2-(4-chlorophenyl) [ - 2211§
30 | H| H H |H]|oO O single | 2-{4-chlorophenyl) | - | 2%




60 H OCH3 H H O N(CH2CH3) 2 singl e 3-(pyrid-4-yl) HC
208- 1:1 220 61 H CH3 H H O N(CH2CH3h si ngl e
3.()yrid-4- HO 222 YI) 1:1 225 62 HA HHO

N(CH2CH3h singl e 3-(pynd-3-yl) HC

A HHONCHCH3h single 2-(
157 64 HF HH 0 N(CH2CH3h

St

194- 1:1 197 63 H

rid-3-yl) HC 155- 1:1
gle 2-(pyrid-"D HC 324

1:1 326 65 HF H H 0 N(CH2CH3h singl e 34pyrid-4-yl) -
HCl [,233f 1] 1,24P $6 H Nf GHREH3) 2 siyngl e |gat | NP
3- (4-11 A Dﬁn I?‘y‘l 5 FE&FQR bpndC] Hl—l{'\}rnl\l((‘l—l_:zr‘g-l’-ﬂ'c)
si ngleg By pynd- B-yl ) WH@| 1 L dngis | BB-ckorGihersh 1 O] og
N( CH2CHBh single 2-(3-f Huorggheny 128 1.30-691H-&
H H 62N gH2CH3) R 8i ho mS-@Jﬁ«I UJrSQMenﬂfs)chferopr) 126 o5
70 H-Brl-H-H 0 MN-CHREHB-|si-rgeal¢ Pyt Her S0
1 :[1331DH 1HH BrHH[ H |®|N( ¥REEH3) 2nge nigf¢- lorophenyi) | 217
3-(pyrTa=4tyl) P33 (1 7 238] 72 HOi_ g" _ | 187-
N OHZEHY 2| sPngl € 31 '4-Fret Bhepyye g"#uoﬁop 8 H) 168
a H3§| OyN C|:||2C|-|3flp shrldlle Kok Etdiyd Phenilohenyt 11 121%%
74 H H G- (C. 2EHIR-sH r‘.g! 72 (2 Hoot upncu I A4 4’143_
75 Hael| M H B I\(GHZSHEH) NGHFHI8L (silgl hy or@WPF@HyI) = | 147
7B TRl w | v [ n]o| NcHph | single 2-phenyt - e
8 |nH| H | H [H|O O single 2-phenyi S|
39 |H| O | H |H|O| NCHCHs: | single | 2{d-uoropheny) | - | yao
s (W] W | n [njo| LM | single | 24-fuoropheny) e
o Jwl n | [n]of ncrcry | snge | 2Gemored | | S
2 || H | H | H|o| NCHCH) | snge | aonered | - |5
, Z{(3-chioro-4- 131
43 | H| o | H | H|O| NCHCH), | single m‘émylg - 15
s [n] o | n |n[of NeHCH): | sl | gpianememn | - | 8
, HOT | 296-
45 {H| H H | H|O| NCHCH:), | single | 2{pyid-4l) 11| 209
46 [H| o | H |H{o| NcHeH), | snge | 2{pyid2y) - | o
47 | M | oCH | H [H|O| NCHCH); | single | 2{4-fiuoropheny) 4y
48 | H | Br H [ H |O] NCHCHs). | single | 2-(4-fuorophenyl) 116623'
, 5{3-Ghioro4- 108-
49 [H| o | H [H[o| NcHCH, | single | Feooiooel | - | 44
50 | H| ol H | H|O| NCHCHs). | single 2-methyl - |3
519 H H H H | 0| N(CHzCH:z): { double | 2-(3-chlarophenyl} | - 112256‘
52 |H| H | H |H|0| NCHCHy), | double | 2-ta-fuorophenyl) | - | ‘B
s3 |n] n | # | H[of NCOHE goupie | 2 uoropheny) | - Jyas
54 |H| H | H |H|o0| NCHCHs): | double ijg;gg}f’;ﬁ;‘f) - | 412
55 |H| H | H |H|O| NCHGH), | double | ZEcHored | . | TF
s6 [H| c | H |H|0| NCHCH): | double | 2-4-fluorophenyl) i
57 |H| & | H |H]|o| NcHCH) | doue | 28ehorod | _ | T
5 |H| C | H |H|O| NGHGCHs), | double | 2-(3-chiorod- | - | 141-




met hax hen |

3-(3-fl uorophenyl)

single 3{pyrid-4-yl) - 213 23

N(CH(CH3) single 2-(pyrid-4-yl) -
Z

148 149 77 H C

76 HA HH O N(CH2CH3h single 2-(4-chlorophenyl) -
HHO N(CH2CH3h single 2{4 131- math

e 1132 78 HA HHO N(CH2CH3)2 single 3-(4- 185 -

187 79 HO H H 0 N(CH2CH3) 2 doubl e

142 144

0 HC HHO N CH3)Ph
81HC HHO

184 185 146 82 H

'e% NRRDUlos s nal 6 B r1d 3% o
YO 1:1 244 84 H d |H H 0| Nrekyirhpgh 143
RGN 7 2 KO M | doufs ’@fmmiﬁ;wgs s
e | Dokpy BAYH |8 Wckzh, BOukleC) MmO |15 S
—{pydo=—a=vi 243 248 2AS—~—8yiett 720,
scHzi) 2 75 F‘(é?“é’“(bp gl | )3'(P1""‘1'Y'1260 189 225

10 | NCCH[ CisY Xh| off Rghgrd {I-show O] Hedpyrid@gy 19 [ 1oF
c H o] NCHCH:), | snge | 2pydayy [N 11>

F H|[Of NCHCH), | single | 2fpyidsy) 1SN 324

F H O NCHCH) | single | 3dpwiddyy | HC 125>

cl H N(CHCHs) | single | 3(4-fuoropheny) | - | 1o

c H|Of NCHCH: | shge | 3ymia2y) |15 154

cl H NCHLCHs), | single | 2-(3Muoropheny) | - | ‘=

ol H | Of N(CHCHs) | single | 3-(3-uoropheny) | - | 2%

Br H o] NcHCHY | sigle | 2pyiaayy | TO | 0]

Br H |O| NCHCH), | snge | 3gpwigayy |5 233~

cl H N(CHCHy), | single | 3-d-methyipheny) | - | "oo-

cl H N(CHCHs), | single | 2-(4-methyipheny) | - | 115"

cl H N{CHzCH3): | single | 2-(2-fluorophenyl) 414*

ol H | O| N(CHCHs) { single | 3-4-chioropheny) | - | 77

ci H N(CHCHy), | single | 2{4-chiorophenyl) | - | &~

o H | 0| NCHCHs: | singe | 2

c H N(CH,CH), | single meth;-)(r:;'tenyl) - | &

cl H N(CH,CHa)e | double | 3{3-fluoropheny) | - | "2

cl H N(CH)Ph | single | {pyrid4yl) - |33

Cl H N(CH{CHa)). | single 2-{pyrid-4-i) 118;5'
146

cl H | O] NCH(CHs)): | single Hridy) 21?:‘73_

1:1] 269

H H N(CH,CHg). | single 3-{pyrid-4-yl) :'Ci' 22‘?0'

cl H | O] NCHCH ) | dowble | Spyiddy) | O | 224-




1:1213 89 HA HHS NCH(CH3h)2 single
3{pydd-4-yl) HC 290- 1

350-

%I

1:1 360 92 H C

1 318 90 HA HHO single 3
(PYic 4 YI) 1 HCA :1 2252 91 HCl H H O NCHaCCHh
single 2-(pyrid-4-yl) HC
N(CH( CH3) 2) 2 doubl e 3-(pyri d3;
HA HHO NCH(CH, ) 2h S|ngle

HHO
) HCl 238- 1:1 240 93
(pydd-2-yl) 193 195

94 HF H H O N(CH(CH3)2h single 3{pynd$y)l HCl 255-
1: 112607 95T H_CI H hhsca € 34yr) d- 2- ). - Mp.
220"“6222 ' be*H '_k’H %':) N( 8%5 2Bngi hgl e 2-(pvrc?% (°c)
2-y0 gk 7b 164 OF H # o) (CHR)L2) I HCt ] 183 -
3-(0)?r|\/ -Hy\CIHC gl >|J-_{& 1% Jﬁﬂz %%,V_\Qﬁi} 1] 173
N( CHegHB2h dpupl g 3+ 18 11 |96t |43 -
c|( (BEH ).{I\ m%pq ﬁ d e_33/py msmgllg\ H%’%ﬁ(ﬁ | .2::
H 0| Mg HRQH3Cdoubk e ZBI-TEpW@ﬂGm:yI Ysinghel | 22FyrieByIL: 1 | 299 oep
101 8O H H_ O Die 31 (pyrip- _qiwﬁbi; A8 209 -
1: 1| 3%g A TR}H] 'Ilﬁgb . W%E{:‘,I%B* ts%i vg" 10 Wa g:t| 213
beﬁ@agsubj ectied 10 pRAraTBGEH©ELE flsingi@S] S ylidaly) hay &S 2351’03"
denprstiratied—t h*Ei r—adviartage—as—substances—wth :
g0 |H| & | W |H|O ?:) snga | Hyiayy NS 20"
o1 || a H { H|Of NCHC(CH) | single 2-{pyrid-4-yl) ?? 335:0
92 | H ci H | HiO| NCH(CHsk) | double 3-{pyrid-3-y}) '1'[01' 22?0'
- - ' 193 -
93 lH| a H | H | O] N(CH(CHs))z | single 3-(pyrid-2-yl) " | 195
94 | H F H | H ] O| NCH(CHs:): | single 3H{pyrid-4-yl} ﬁ' 225350
9% | H | ¢ H | H | O] N(CH(CHa)): | single | 3-{pyrid-2l) - ?ﬁ_
% |H| c H | H | O] N(CH(CHs)), | single 2-(pyrazin-2-yl) | - 11?756-
97 |H| F H | H | Of MCH(CHa)): | double |  3-(pyrid4-yl) 'ﬁ' Fh
98 | H| o H | H|O| N(CH(CHa)), | double | 3-{pyrid-2}) - 2,‘,1135
o9 [H| o | u |njo| MO | gge | spmesyy PG| 4
100 | H cl H | H{O| N(CH,CHs) | double 3-{pyrid-4-y) :ic;‘ 222279'
10 | H#| a H | H[O] NCH)Ph | double | 3-{pyrid-4-yl) o e
*MHI

The compounds of the invention have been

subjected to pharmacological tests which have

demonstrated their advantage as substances with

therapeutic activities.

The compounds of the invention alsc exhibit

characteristics of solubility in water which promote

good in vivo activity.



5

10

15

20

25

5 therapeutic activities. The conpounds of the
invention also exhibit characteristics of solubility
in water which pronote good in vivo activity. 35
Study of the binding of [3H Ro5-4864 to
peri pheral -type benzodi azepi receptors (PBR or p
sites) The affinity of the coﬁounds of the

i nvention
for PBR or p sites (sites of blndlng of 5 periphera
t ob odi
yé?r:gmfec"éww
eI ANE: §0%8 9{c L3 RO
subject of Ly t e their
affinity for t %ﬁ?#éﬁ? tor tﬂ%'gb@ékﬁﬁﬁg ﬁ%e%ﬁe

”%rﬁre?ﬁfﬁﬂyef&a%@/ Al sﬂé% %@Q)of\%%fﬂgléﬁ to

O g. After decapitation, dney Is renoved and
t Ii:%xtlp&féi%l S; JIUTOGE b LreEb @ a z K53 WSS NOwds PREYE FRT .
honmogeni zer for 2 min at 6/10 of 15 the maxi mum speed
in 35 vol umesheofp M) tem Phosphes eLdmé i eedat a
pH adjusted to 7.5 with NaH2PO4. The nenbrane
hewdgertaitveslivs ifri |ty ddi diew ugdnigearres aicunloated etn the
tenfold with buffer [ 3H] Ro5-4864 (specific activity:
2B rEGEIE<CiJimbH] RSwABSdI . afteNgompanndsatofa the invention
concentration of 0.5 nM is incubated in the presence
ofhaM30 fmmﬁd thee sitnisehehambgehatecra stydnayith
vol une of 1 of buffer conprl sing the test
c GifpIRT: %tté}ejr%éj%fa]trilrﬁ;‘/f r Ehesg ’(R‘,‘:e?%%r%s
menbr anes aHﬁlrecovered |Itrat|on hr ou 3% i

awley rats

imals used are male prag a-
(Iffa Credo) weighing 180 to 300 g. After decapitation,

the kidney is removed and the tissue is homogenized at
4°C using a Polytron™ homogenizer for 2 min at 6/10 of
the maximum speed in 35 volumes of 50 mM NaHPO4
phosphate buffer at a pH adjusted to 7.5 with NaHzPO,.
The membrane homogenate is filtered through gauze and
diluted tenfold with buffer.

[H]Ro5-4864 (specific activity:

70-90 Ci/mmol; New England Nuclear), at a concentration

of 0.5 nM, is incubated in the presence of 100 pl of

the membrane hcmogenate in a final volume of 1 ml of

buffer comprising the test
After incubating
membranes are recovered by

GF/B™ filters washed with

compeound.
for 3 h at 0°C, the
filtration through Whatman

2 times 4.5 ml of cold (Q°C)



GF/BTMfilters washed with 2 tinmes 4.5 m of cold (0C
36 incubation buffer. The anpbunt of radioactivity
retained by the filter is neasured by liquid
scintigraphy. For each concentration of studied
conmpound, the percentage of inhibition of the binding
of 5 [3H] Ro5-4864 is det ermi m® and then the 1C50
concentration, the concentration which inhibits 50% of

o AT T URE CoRBE RSNl S n6atAVBREL B R aRgEa ined
f .5 nMto 300 nM | ticul . COon No
LY A T T e S e d Y oL apLepeet FORBreB0Y

I f 1. 8 4 f
Uhe i nventi o breadner b MErat1dnalt P PRaS8IE BRER Dk,
f AhPYd R @l gd YPe il PENZPg) azeping %Eﬁ&@hgréf St udy
of the neuroprotective activity Test of survrval of

5 t EHTRLOE 4BBUr QRS cRftledmisRE 101 Ntherd hend agd gl nerve
in rats aged 4 days 20 After lesion of the facia

Neyatecdrit f AR ethd adSncdMEraiOf WEUERNSnRibLLBS 50% of
facial nucleus experience neuronal death by

afoE cpiexi Nemrmiradi negur vé vade t ¢ smervadiuat ed usi ng
neuronal counting and histol ogical nethods. 25

| mmat ur e r atBheagébodvedayssané dhaesblkét azéd venicompounds
pentobarbital (3 ng/kg by the i.p. route). The right

f & dfihendmmentsi @y porete ahePs ekt b omédtat 399 snig7 In
outlet fromthe stylomastoid foranen. NtermaMnggp,

10 particular, compounds Nos 14, 20 and 56 in Table
exhibit respective ICsp values of 1.6 nM, 2.8 nM and
1.4 nM. .
The compounds of the invention are therefore

ligands with an affinity for peripheral-type

15 benzodiazepine receptors.

Study of the neuroprotective activity

Test of survival of the motor neurons after sectioning

the facial nerve in rats aged 4 days

20 After lesion of the facial nerve in immature
rats, the motor neurons of the facial nucleus
experience neurcnal death by apoptosis. Neuronal
survival is evaluated using neurcnal counting and
histclogical methods.

25 Immature rats aged 4 days are anaesthetized
with pentcobarkital (3 mg/kg by the i.p. route). The

right facial nerve is exposed and sectioned at its
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the young rats are returned to their nothers and are
treated for 7 days with one or two daily

adm ni strations, by the oral or intraperitoneal route,
5 at doses ranging from1 to 10 ng/ kg. 7 days after
the lesion, the animals are decapitated and the
brains are frozen in isopent ahe at -40C. The entire
facial nerve is cut with a cryostat into sections
with a width of 10 pm The nptor neurons_10 are
sPHHEF HaR dhesatxiaratt el kokaner- RTFRE theking up,
H st oTM soft ware (Bi ocom"'g .. Inthjs rm%gl, t he

c KO DA% 3R R T Nt R hlir ek S s#rdi 35F
by 38 .to, 78% -The results of the test of survival of
USRS TR DN Lt & TRt Sl 50 and 56

of .t ; pr, ed. 1.n Taple 0, I
ot il Rl NISTINE A (B S apBi¥hndat! fodke,
NG O ABYANE A%, drl O N ke Ry /dhe results of the
tests show that the nost 20 actiVe Tonpounds of the

i nvention promplyes JEWORHYE edd Ofh, e COTRRATSISa pé
the invention can thus be wused for the preparation of

medice@iraited idhdaiHd BhainB&rd of rd fen PlePBsSbdvaméd at
a medi canment intended to prevent or treat a pathol ogy

i rAICch Ther iegpitarmad -fiamienl ez i g epathev T gt ept or go it &t

i nvol ved. Thus, according to another of its aspects, a
into sections with a width of 10 pm. The motor neurons
are stained with cresyl violet and counted using the
Histoe™ software (Biocom™).

In this model, the compounds of the invention
increase neuronal survival by 38 to 78%. The results of
the test of survival of the motor neurons for compounds
Nos 14, 20 and 56 of the table are presented in Table 3

below.

Table 3

No. 14 20 56

=]

% increase in the survival
cf the neurons 38% 59% T4%

(10 mg/kg po)

The results of the tests show that the most
active compounds of the invention promote
neuroprotection.

The compounds of the invention can thus be

used for the preparation of medicaments, in particular



5 subject-matter of the invention is medi canents which
conprise a conpound of fornmula (1), or an addition
salt of the latter with a pharmaceutically acceptabl e
acid, or a hydrate or a solvate. These nedi canents
are enployed in 10 therapeutics, in particular in the
prevention and/or treatnent oFf various types of

peri pheral neuropathies, such as traumatic or

i schaenmi ¢ neuropat hies, infectious, alcoholic,
di et Fhe Hﬁ%P%?ﬁ%%OBr°EeﬂeFFGlCﬁ@SPBpéPﬁPEQ?daﬁ& prevent

mot or, neuron conditions, such as 15.s inah_

AUt TDER 08 BREPRADEYr SRNYELFay BPEIPBEFALGEYES These
nqg' ill al ' [ [ in th
tré%%%%%n %?H%%%rgﬁéggééggtsggagﬁgl%gééggflphe gentra

nervous syst.gm s%%gi?{sggi?gc%eahwﬁersH‘Ehi%%. %%%a%%%, a

and cranial an aumas, or of chronic type,

5205 S8l BSmatt OF NBENER LI $RASRE1 6AVLEI R8I SahEheS Shich
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Al zhei ner' s di sease, Parkinson's di sease and any ot her

di seaseisd IhéeMpdbhied agd pbshtidhi @0) 9f or an addition salt
neur opr ot ecti ve/ neurotrophic factors is supposed to

have tehé hesapettycrief d ephardacdheicapouadseptable acid,
i nvention can also be wused for the preparation of
meer caneydsatatendedsdbrvatehe preventi on and/ or
treatment of anxiety, of epilepsy 39 and of sleep
di sorders. Thhes¢smeditagment sganedsenploled PBR or p
sites stinulate the production of neurosteroids, such
asthp eapriel e, 10 EF bepiandiB- theePsAEeRRdon and/or
3a-h dro§g-5a-pr§gnan-20-one, by pronnting 5 the ,
LrEIRAGIOR} ChoTRSIENS YRS PhePBELERRESLoREHEOPathies,
insiq$ of the mtochondrial nepbrane. Thgﬁe
such as traumatic or ischaemic neuropathies,
infectious, alcoholic, diabetic, medicinal or genetic
neuropathies, and motor neuron conditions, such as
spinal amyotrophies and amyotrophic lateral sclerosis.
These medicaments will also find an application in the
treatment of neurodegenerative diseases of the central
nervous system, either of acute type, such as strokes
and cranial and medullar traumas, or of chronic type,
such as autoimmune diseases {multiple sclerosis),
Alzheimer’s disease, Parkinson’s disease and any other
disease in which the administration of
neurcprotective/neurctrophic factors is supposed to
have a therapeutic effect.
The compounds of the invention can also be

used for the preparaticn of medicaments intended for

the prevention and/or treatment of anxiety, of epilepsy



neur osteroi ds nodul ate the activity of the GABAA-

chl ori de channel macronol ecul ar conpl ex and can thus
produce anxiolytic, anticonvul sant and sedative 10
activities. The conpounds of the invention can also be
used in the treatnment of acutg,or chronic rena

i nsufficiency, of glonerulonegﬂritis, of diabetic
nephropat hy, of cardiac ischaenia and cardiac 15

oSt f LT | RLSOLTFERor BhAPy 1 8aCBERHSR L4FoRG RS the
e§éﬁr6§ ogl atho{o%ufg gsg glateg Egnth heart
ves Tanms ory héar dFs8ase

efﬁ fést%%ﬁi&g Cgugho Qx#ﬁegg ?igﬁgtsdgﬁaa§P§P&%%WHb—

eart surgery, o erosis an

tfEEE@EE%“E%&C3aCH§HEb£9L5&n§re85ahe§6369§'SbyOErQh%&Hng

rej ections, or conditions rélated to incorrect

5 prité ftef@ﬁé@é‘roéf tREDEEEELOM @EBMI @AeObutEREkh tBUSGE
cells. Furthernore, recent data in the literature 25

I nthsbde dhathé hei pechpherfbit yprbbaneodragepi ne
receptor might play a fundanental role in the
repihatstoeroidsahddpietef ehat aohiantycafcehez aRBap- 40
processes. CGenerally, and in conparison with nornal
t igslesldanchaerehseacdenslegubdrperinphexakndygen thus
benzodi azepi ne receptors is observed in various types
of PEQFRR saptl bahter sanbicaniuhBanbseprgcfedahdvet he
| evel , of , expression of the peripheral-type

10 patodi Lg% ne receptor is correlated with the degree

of mal i gnanc of t he tgnnug ﬁ rolj feration Endeé
and the surv %lc%tppoun 3 O e i ven 1on Ccan also e

used in the treatment of acute or chronic renal
insufficiency, of glomerulonephritis, of diabetic
nephropathy, of cardiac ischaemia and cardiac

15 insufficiency, of myocardial infarction, of ischaemia
of the lower limbs, of coronary vasospasm, of angina
peétoris, of pathologies associated with the heart
valves, of inflammatory heart diseases, of side effects
due to cardiotoxic medicaments or as a result of heart

20 surgery, of atherosclerosis and of its thromboembolic
complications, of restenosis, of graft rejections, or
of conditions related to incorrect proliferation or
incorrect migration of smooth muscle cells.

Furthermore, recent data in the literature

25 1indicate that the peripheral-type benzodiazepine

receptor might play a fundamental role in the

regulation of cell proliferation and cancerization



the patients. In human cerebral tunours, the increase

10 in the nunber of peripheral-type benzodi azepi ne

receptors is used as a diagnostic indication in

medi cal imaging and as a therapeutic target for

conjugates fornmed froma Iigﬁ@d of the

peri pheral -type benzodi azepi receptor and froma

cytostatic drug A 15 high density of peripheral-type

benzodlaze tors_i.s,al so _observed i.n,ova F@ﬁ
tl:‘

ca?’&?%%%% NFenEF ALY caRtelt, CRUPAZES B YilE PR
o TESuERT: pﬂlif?g?g%é%ée ehdShy 98 pEtIppBaiRiERs! o"

furé‘x&%d{&’z@&ﬁﬁ ré‘QQ E38LVE pSEEBE'v@h % ‘irB‘ilbkﬁ'%D%pes

ernore e pre ence O a peripheral -

benz odiAZSPE NEngr 8SSPLEPL . agoni st stlnulates the growt h
of a manmary cancer [ine. These combined results,

5Wwhi ch suggestnahuméndgbeteeitbfabynehieonebit be
peri pheral -type benzodi azepi ne receptor in

Ccangsré el dONoPr okesSsesiphevasttiypbebantekeuarbibasi s
for the search for 41 synthetic |igands specific for
t hee pepiq@hei sl edypelabedzetithzependegeeepbdr maiiighaacy of
capabl e of blocking the effects thereof. The
conpouridsoran therpfotéferatisen ifndexheandStheesupyiwval of
of tunours and cancers. The peripheral -ty
be® dvazeprhe. r Er epem?s CﬁF@bﬁﬁgoth@§éﬁtt thet RacsRRFe
and, in this respect, the ounds whi ch can be used

10 acidbridhh g WP heof ReRIPoATaLahYBE DeBACRORZERANS

rophylaxis or the,treat t of cut neo str.ess.
P réég tors fg used as a Qagnos%gc gn ica ?on in medical

imaging and as a therapeutic target for conjugates
formed from a ligand of the peripheral-type
benzodiazepine receptor and from a cytostatic drug. A

15 high density of peripheral-type benzodiazepine
receptors is also observed in ovarian carcinomas and
breast cancers. As regards the latter, it has been
demonstrated that the level of expression of the
peripheral-type benzodiazepine receptors is related to

20 the aggressive potential of the tumour; furthermore,
the presence of a peripheral-type benzodiazepine
receptor agonist stimulates the growth of a mammary
cancer line.

These combined results, which suggest a

25 deleterious function of the peripheral-type

benzodiazepine receptor in cancerization processes,

constitute a relevant basis for the search for
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The term "cutaneous stress" is understood to nean the
various situations which m ght cause damage, in
particular to the epiderm s, whatever the agent which
causes this stress. This agent can be internal 15
and/ or external to the body, ch as a chem cal or
free-radical agent, or else external, such as
ultraviol et radiation. Thus, the conpounds which can
be used . according to the_.inventi are_i.ntend

e ds SREogEe

. d
oreVRTRe R Po8e s cORBat Til AREOGES] PRFARTEOAL doye
S D Pe YT E RS AR 8N b B sl Bl ing

MePhL aDEBe - LL @%g%ggf_and can also be used in

cut aneous di sorders, such as, for exanple, psoriasis,

prurigi nous fhseasRSoun85P8an 2RePBELPEELERLARES for the
atopic dermatitides, contact dermatitides, |ichens,

Preif gomet USE { tiSmohAS€8hd 8hhBEgs.in fibroses and
ot her disorders of collagen 42 maturation, in

I mmunol ogi cath€li pertighsral -tppedpenabdiagepine receptors

condi tions, such as eczema. The conpounds of the

i nrventabso conesdésb be thsedkfiorahHe pnevénsi oespedt, the

treatnment of chronic 5 inflammtory diseases, in .

pafenreuRds rikleht odd barvaedt pscoaddnpukeobey invention

inflammat ory di seases. According to another of its

aspetRe yrd pfeseriei PyeRhy dA%i 8| ateshpotreatment of

pharmaceutical conpositions conprising, as active

pri AT YIS SLEYSRonpound according to the invention.

These phar eutical gonpositions, conptise an

effective dos& of At ?g€§?98H% dbhpotnd*5cBBPGFRGOPE t°

trﬁ%éﬁ“@ﬂﬁ'&%&iéﬂs situations which might cause damage,
in particular to the epidermis, whatever the agent
which causes this stress. This agent can be internal
and/or external to the body, such as a chemical or
free-radical agent, or else external, such as
ultraviclet radiation.

Thus, the compounds which can be used
according to the invention are intended to prevent and
to combat cutaneous irritation, dry patches, erythemas,
dysaesthetic sensations, heating sensations, pruritus
of the skin and/or mucous membranes, or ageing, and can
also be used in cutaneous disorders, such as, for
example, psoriasis, pruriginous diseases, herpes,
photodermatoses, atopic dermatitides, contact

dermatitides, lichens, prurigo, pruritus, insect

stings, in fibroses and other disorders of collagen



a pharmaceutically acceptable salt, a hydrate or a
sol vate of the said conpound, and at |east one 15
pharmaceutically acceptabl e excipient. The said
exci pients are chosen, according to the pharmaceutica
form and the nethod of adnini% ration desired, from
the wusual excipients known to<a person skilled in the
art. In the pharnaceutical conpositions of the 20
present inventjon, for oLaI, S bltngugl, subcuyt aneous,

| 13 ATy | 17 ntPEIRALAgICR b piaPrdpgEarr 1n
i{?éé&gac eal aintrgnagal transgernal or _recta

admt BT F T ot t RRAAEHEORS pr PHERpPE SF2EBRNUI a (1)
above, or it pf, i I I | v .hydr.ate n
be 25’ admi ni Cheredbeund® be BRe T FeRt saN 6ah a1 88 pe

Myddt Eeo M gﬁ%ﬁ%‘x‘ﬁt 0! aH@aEFBQﬁMéhE abﬁsféﬁEBh%t S

to animals an el ngs for the prop axi's or

5t riaat Tia @l r # 301 $ &8s @oVen dhs o den 52 0T rHbsRASBS4 The
appropriate unit admnistration forns conprise ora

f e r Sticd), asnd abh Bidnaspf inblahditorgeliakkbhses.

capsul es, powders, granules and oral solutions 5 or

suspensi ons,Actdtdhwyato dmcthér dAtivsraspeaks, the

i ntraocul ar and intranasal adm nistration forms, forns

f rreafrithistvent om byelathes at® ophatwpreatical

transdermal , subcutaneous, intranmuscular or

| MORATIGUCRRIG OMRE ¥ 21 0@n 49rastivecpninciple, a

adm nistration fornms and ~ 10 inplants. The conpounds
HY 13 IMe 1M R | e chpvepeioRedThed® t opi cal

10 5 BRA
application,.in creans, gels, ointpents or _|otions
B AR A5

SOBPHE L i FORT BF oA f BFRPCEEVE dose
C%ﬂp%Hpqéﬁg%”égéwkéﬁhééghié@@%@éfﬁbiQotgﬁetggggﬂtion, or
a pharmaceutically acceptable salt, a hydrate or a
solvate of the said compound, and at least one
15 pharmaceutically acceptable excipient. The said
excipients are chosen, according to the pharmaceutical
form and the method of administration desired, from the
usual excipients known to a person skilled in the art.
In the pharmaceutical compositions of the
20 present invention for oral, sublingual, subcutaneous,
intramuscular, intravencus, topical, local,
intratracheal, intranasal, transdermal or rectal
administration, the active principle of formula (I)
above, or i1ts optional salt, solvate or hydrate, can be
25 administered in unit administration form, as a mixture
with conventional pharmaceutical excipients, to animals

and human beings for the prophylaxis or treatment of



5

10

15

20

25

15 formcan conprise the foll owm ng conponents:
Conpound according to the invention 50.0 ng Mannitol
223.75 mg Croscarnell ose sodium 6.0 ng Mize starch
15.0 ng 20 Hydroxypropyl net hyl cel | ul ose 2. 25 ng
Magnesi um stearate 3.0 ng ThE said unit forns
conprise doses in order to ma k! possible daily

adm nistration of 0.001 to 20 ng of active principle
per. kg _of body wei.ght, depending on 25 the

P e R0 Pt SHEREES Pbr L oPRERE -y be. Speci fc
cases where higher or _lLower dosages.ar.e, appr.opriate;
stoh dosagestde ROPECRERAFE PROT nnBigsdohn a, o
| UERLEPO. AEEOT HLPAS! Ostitn LlCLUBYAL BT BB CEr HiG
dosa appropriate to’ eac patient i's’determ ned by

trﬁéfﬁWﬁﬁcééﬁsQEQQfdhagdéfsthSra 50Qd 8l orFl fﬁgutions

adm ni stration and the melgh; and response 0

sabd PatheENsiors TheuBLERAEAAL, NKABERAN, iA¢FALHaRGeRA ,
another of its aspects, also relates to a nethod for
thenttdeatI®pt apfl {herpahballogupsnigdreatied Fews, forms
whi ch conprises the admnistration, to a patient, of
anfoefddreinvet dastonfba cnhpaandoagcangdinglt o tirfhest@rmal,
i nvention, or one of its pharmaceutically acceptable
satubcwramyouat esnbrasvbvales. c45in€CrAvBolis Conpound

corresponding to the formul a il) X1
administration forms, rectal administration forms and

implants. The compounds according to the invention can
be used, for topical application, in creams, gels,
ointments or lotions.

By way of example, a unit administration form

of a compound according to the inventicn in the tablet

form can comprise the following components:

Compound according to the invention 50.0 mg

Mannitol 223.75 mg
Croscarmellose sodium 6.0 mg

Maize starch 15.0 mg

Hydroxypropylmethylcellulose 2.25 mg
Magnesium stearate 3.0 mg

The said unit forms comprise doses in order
tc make possible daily administration of 0.001 to 20 mg
of active principle per kg of body weight, depending on
the pharmaceutical dosage form.

There may be specific cases where higher or
lower dosages are appropriate; such dosages do not

depart from the scope of the invention. According to



XA NY "R WN in which Wrepresents an oxygen or
sul phur atom X1, X2, X3 and X4 each represent,

i ndependent|ly of one another, a hydrogen or hal ogen
atom or a cyano, Cl-C6-al kyl, C1,-C6-fluoroalkyl,

C1- C6- al koxy or Cl-CB-quoroaIKoxy group; Y is in the
(N2) or (N3) position; when Y*fs in the (N2) position,
Y represents a Cl-C6-al kyl, Cl-C6-fluoroal kyl, aryl

h | : IS i h N3 I ti Y
CcHresanial sz dr ot o "R dpbansi “BPERE LPkE 4FyFIY
el 021!, 9 QUPS APLLATBL) v eLg SUBSL] LULEI AN, 9P e
or- nor rg n]ﬁaF 9

€ atons O roups cnosen rr ogen at oms -or

Cl: Cbr al kyk, 1 OB - I kykthio
Cr e d T A s n RS P f bl "and response of
Cle 8- £44@r 92t kyhegroups; the bond in the CA- G5
position is a double or single bond; Rl and R2 each
s5represent, indepgpdsahtyiftefteoanobbebrdang abyknother

benzyl or Cl-C6-al kyl group; or else Rl and R2 form
widh itbeagpécogenadsonrvhaebscasr hefiethed far the
het erocycl e optionally substituted by one or nore
CltGeatahéyt of beazpbthodogsesi nnttheatedmabbvehehhase
or of an addition salt with an acid, and in the
hyeerpel oes sohgardniniatrasion, teonpopadientsopfuka
(1) according to Claim1, characterized in that W
r épf 8_ehi ¥ afoBRygEn2 of CBRPBALr 2a6EBRELRY, tR2tARD X3
each represent, independently of one another, a

10 hyth Bgent G onf T aOR8lI Bheht &t BRRIA2EGHRSCH L dipacgeptable

Cl1- -alky

salts o Ihydrates or solvates.



group or a Cl-C6-al koxy group; X4 represents a
hydrogen atonmt Y is in the (N2) or (N3) position; when
Y is in the (N2) position, Xszrepresents a Cl-C6-alkyl
group, a Cl1-C6-fluoroal kyl group, an aryl group or a
heteroaryl group; when Y is in the (N3) position, Y
represents an aryl group pgarfsheteroaryl group; the
aryl or heteroaryl groups—opttonally being substituted
by one.or Renpoanhdeodire@pdHE riasetHd ofb il inge(r)
at ons, Cl-Cﬁﬁglkyl gr oupg, and ég?CB-aLkoxy gr oups;
the bond in the C4-C5 |tion is a double or single
bond; Rl and R2 eaclrer [ ndependent|y of one
anot her, an aryl group -al kyl group; or
else R1 and R2 form w/k rogen at om whi ch

carries them af(Rhét ; aNly 39Pstituted by
Kz%ﬁﬂﬁ formh of the base
{Y ac and in the

one or two Cl-C6-al kyl
or of an addition salt w
hydrate or solvate form 3. eonpouﬁﬁ of formula (1)
according to Claiml or 2, chard€terized in that W
represents an oxygen or sul pgyr at X1, X2 and X3
each represent, independently of one another, a

in wh¥@di0gen atom a hal ogen atom a Cl-C6-al kyl group or
a 81-C6-alkoxy group; 47 X4 represents a hydrogen

W redlr@¥entd Sl DR N Al pashiion and represents
an aryl group “or a heteroaryl group; the aryl or

X;, Refetpamd xgredps eppiresenlty heidepesidesitlyte die amsther,
or nore atons or groups chosen from hal ogen atons,
a hydrogen or halegen atom or a cyano, Ci-C¢—alkyl,

C1-Ce-fluoroalkyl, C;-Cg-alkoxy or C;~Ces-fluoroalkoxy group;

Y is in the (N2) or (N3} position;

when Y is in the (N2) position, Y represents a C,-C¢-alkyl,
Ci1-C¢-fluorcalkyl, aryl or heterocaryl group:

when Y is in the (N3) position, Y represents an aryl or
heterocaryl group:

the aryl or heteroaryl groups optionally being substituted by
one or more atoms or groups chosen from halogen atoms or
C1-Cg-alkyl, Ci1~Cg-alkoxry, Ci-Ce¢—alkylthio, C,-Cs—alkyl-5{(0)-,
C1-Cg—alkyl-S(0) - or Ci1-C¢—fluoroalkyl groups;

the bond in the C4-C5 position is a double or single bond;

R, and R; each represent, iﬁdependently of one another, an
aryl, benzyl or C;-Cg-alkyl group; or else R; and R; form, with
the nitrogen atom which carries thém, a heterocycle opticnally
substituted by one or more Clﬁcs-aikyl or benzyl groups;

in the form of the base or of an addition salt with an acid,

and in the hydrate or solvate form.



Cl- C6-al kyl groups and Cl1-C6-al koxy groups; the bond
in the C4-C5 position is a double or single bond; Rl
and R2 each represent, indeggndently of one anot her,
an aryl group or a Cl-C6-alkyl group; or else R1 and
R2 form with the nitrogen atomwhich carries them a

heterocyg| e Cﬁ%ﬁﬁ%@%éybfsﬁgfﬁﬁigtfﬂ{chQBEdPﬁgtMQ Claim 1,
Cl- C6-al kyl groups; in the formo he base or of an

chaddttepnzedl inwhhtan acid, and in the hydrate or
solvate form 4. Conpound of fornula (1) according to

W nepresendé afl akygedr o Sulpharaatemi;zed in that W
represents an oxygen or sul phur atom X1, X2 and X3
Xi1,edechandpXeseath redepeedept ipdependentigt bér pna another, a
hydrogen atom a hal ogen atom a Cl1-C6-al kyl group or
hydrogen GBtamnkoxyhgtegern XfomepeSy¥ane grhyprogefistomlkyl
Yis in the (N3) position and represents an aryl group
ITMP OF hdt ey S PLKGFIUFEOMRE aryl or heteroaryl groups

v P SRSl et by one of more atem o

v SOERD, PSR BRS 1 Lo S
angght g LAISBRILERbLY Shp s BBBHSRy By Fllcisapn

or 451 4151 ELABRLRION, Wik, eyl BBt o o petercar

gr L£6-al kyl groups; in the formof the base or of an
addition salt with an acid, and in the hydrate or

wvhavlvaie iwrthe S(NPr osesstion, thergpepaeats0an0hr@l group or
compound of fornula (1) according to any one of

a hetemsadyl ogdoup;
the aryl or hetercaryl groups optionally being substituted by
one or more atoms or groups chesen from halogen atoms,
Ci1-Ce-alkyl groups and C;-Cg—-alkoxy groups:;
the bond in the C4-C5 position is a double or single bond;
R; and R; each represent, independently of one another, an aryl
group or a C;-Cg~alkyl group; or else R; and R; form, with thé
nitrogen atom which carries them, a heterocycle optionally
substituted by one or two C1-Cg-alkyl groups;
in the form of the base or of an addition salt with an acid,
and in the hydrate or solvate form.

3. Compound of formula (I) according to Claim 1 or
2, characterized in that
W represents an oxygen or sulphur atom;
X1, X2 and X; each represent, independently of one another, a
hydrogen atom, a halogen atom, a C;~C¢~alkyl group or a

C1-Cg-alkoxy group;



characterized in that a m xture conposed of the
positional isonmers of general fornulae (Va) and (Vb),
Xi XL X2 XZ ~I + 1 Xs X4 Xg7/N -Y HOY HO (Va) (Vb)
in which X1, X2, X3, X4 and Y are as defined in the
general formula (1) according to Caim1l and in which
Xo L P8 Y SERLP & ShyaPSHERTAYERY 1N the (N2) position and
inthe (N3) position of the pyrazole ring, is reacted
Y mbthnathéfhﬂﬂwybrcﬂhgnl@%sﬁ%&bﬁﬁ@d&Eﬁ%?ﬁﬁﬁéﬂﬁﬁ an aryl group
formula CIC(WNRLR21 in which W Rl and R2 are as
ordef heedroaryflegreaperal fornmula (1) according to O aim
1, in the presence of a base, to obtain, after
theepayat bonhetkeoceaypogrdspsl opernenall Mfyohmilrae sudst)ituted by
and (1b), 49 X1 (C5) X1 (C5) Xz (C4) X2! (04) X IN
ONKaCr Move RZOMSNOY MAONPW cResRz flriom) halggen lggoms,
singl.e hond in the C4-C5 position subsequently being
Jpriedidl PR st farSd—a bke By ngEOUBERI e bond. 6.

Process.for.th reparatiqon of a co und of fornmula
thf|g?n in the 849Cgppositgon is0a" douple or single bond;

C1

Ry and R: each represent, independently of one another, an aryl
group or a Ci-Cg—alkyl group; or else R; and R; form, with the
nitrogen atom which carries them, a heterocycle optionally
substituted by one or two C;-Cg-alkyl groups:
in the form of the base or of an addition salt with an acid,
and in the hydrate or solvate form.

4. Compound of formula (I) according to any one of
Claims 1 to 3, characterized in that
W represents an oxygen or sulphur atom:
X1, X2 and X3 each represent, independently of one another, a
hydrogen atom, a halogen atom, a C;-C¢-alkyl group or a
Ci—-Ce-alkoxy group;
X4 represents a hydrogen atom;
Y is in the (N3) position and represents an aryl group or a
heteroaryl group;
the aryl or heterocaryl groups optionally being substituted by
one or more atoms or groups chosen from halogen atoms,
C1-Cg-alkyl groups and C;-Cg—alkoxy groups;
the bond in the C4-C5 position is a double or single bond;
R; and Ry each represent, independently of one another, an aryl
group or a C;-Ce¢-alkyl group; or else R; and R; form, with the

nitrogen atom which carries them, a heterocycle optionally



X1 (C5) X2 (C4) N X40 NY -N WR2 (la) in which W

represents an oxygen or sul phur atom X1, X2, X3 and

X4 each represent, independggtly of one another, a

hydrogen or hal ogen atom or a cyano, Cl-C6- aIkyI

Cl- C6-fl uoroal kyl, Cl1-C6-al koxy or Cl-C6- fluoroalkoxy
subsatiput¥éd Hyi Iamfeh%r( Ko msci Sk AN f&ﬁb@ﬁent S a

Cl- C6-al kyl, Ci1-C6-fl uoroal ary het er oar yl
ingthapfotmeoiryheobahetemoaﬁybngwmdxtﬂuﬂISHBﬁ|wdﬂuﬂaﬁjacid,

substituted by one or nore atons or groups chosen
anflr m Bheobydratensroscd®ate fo&mal kyl , Cl- C6- al koxy,

Cl- C6-al kyl t hi o, Cl-C6-al kyl -S(O) -,

Cl- C6- al Ryl - S?G?Qesgrqu Cbefpuepaaakybngpéupscompeund of

£ bong Q t he C4- position is a double or single bond;
CRpu ﬁd R? é&EﬁrF‘éBBe§@ntany| RBEp&tdEAaimsofl dee 4,
anot

benzyl or Cl-C6-al kyl group; or
Ch%Fgg iéﬁa ¥gPﬁ] with the nitrogen atom which

2 %%ﬁ#%%é?@é%s%ﬁ BEnb)E BPBapLobRl: debaeisort el
fofﬂglggnpggpdaﬁa Q@B?Eal formula (Va), X1 Xz N (Va)

X, X
% X,
X; N ¥
\ X o
XQHO NtY X‘HO N
{Va) (Vb)

in which X;, X2, X3, X4 and Y are as defined in the general
formula (I} according to Claim 1 and in which the Y group is
respectively in the (N2) position and in the (N3) position of
the pyrazole ring,

is reacted with a carbamoyl chloride derivative of general
formula ClC(W}NR;R;, in which W, R, and R, are as defined in the
general formula (I) according to Claim 1, in the presence of a
base,

to obtain, after separation, the compounds of general formulae

(Ia) and (Ib},



Xa IVHOy in which X1, X2, X3, X4 and Y are as

defined in the general fornmula (la) above, is reacted

with a carbanoyl chloride quivative of general

formula CICCWNRLIR2, in which W Rl and R2 are as

defined in th%% general formula (la) anve, in the
ase; 5t,he single bond in the 55

positio ue bei ng optiXpal | y~dehydr ogenat ed
to forma d G4 Corpound” of[~1 X1
1r (Va) Xa n which X1, X2 4 each
represe of one afgthe ANTAY QA]P
or hal ogen atdm or no, Cl-C6-al kyll 51

C1- C6- f I uor oagy!| N%- al koxy or CL- e f | koxy

group; Y represefits qsdﬁ-CB-alkyl, Cl- C6-% | uor gal kyl ,
aryl or heteroar rOup; the aryl or het #yi
groups optional beﬂng substituted by os{nnre
atons or groups choseR, from hal ogen atons or R
Cl- C6-al kyl, Cl1-C6-al Koxy, Cl-C6-al kylthi o,
Cl- C6- al kyl - S(QA- , Cl-C6-al kyl-S(0)2- or Ib
Cl- C6-fl uor oal y% groups. 8. Conpound of férﬂula (Vb)
th&lsingly bMRY if4thd c4-C5 position subsequently being

2

optionally dehydrogenated to form a double bond.
6. Process for the preparation of a compound of

formula (Ia)

in which

W represents an oxygen or sulphur atom;

X1, X2, X3 and X; each represent, independently of one another,
a hydrogen or halogen atom or a cyano, C1-Ce=alkyl,
C1-Ce-fluoroalkyl, C;-Ce-alkoxy or C;-Ce¢-fluorcalkoxy group;

Y is in the (N2) position and represents a C;-Cg-alkyl,

Ci~Ce¢-fluoroalkyl, aryl or heteroaryl group;
the aryl or heteroaryl groups optionally being substituted by

.one or more atoms or groups chosen from halogen atoms or




HO in which X1, X2, X3 and X4 each represent,
i ndependently of one another, a hydrogen or hal ogen
atom or a cyano, Cl-C:6-aIkyI5O Cl- C6-fl uoroal kyl
Cl- C6- al koxy or Cl1-C6-fluoroal koxy group;, Y
represents an aryl or heteroaryl group; the aryl or
vyl greup ,onal l [ tit uted Jo! -
et U S LR e e o GanC R ey B Fo)
C; s-Erghikd (0)Gl- 68- @l kexys Yd 1P ;
e G Ao o) = SR R e e
th€lbohdf LHothal kyl-COr @RS ti%n NediaC ddkitile @1IsAGiAd ZRd;
in that it conprises a conpound of formula (1)
R; aamdrRY radho mprezentof Gldependedidl v, of osne@namsithér pnan
salt of this conpound with a pharmaceutically
arsécepenbid ari 61~Cs-alhyldroteumr or smlsatky ehad e form, with
compound of formula (I). 10. Pharmaceutica
theoppbsperBnatemarhdchr cagaies themyhat hietegogndlsespsionally
conmpound ,of formula (1) according to any one of
Suwﬁﬁgtﬁdt’am‘? Gt~ s TR BUIRAYY St abl e sal t,
a__hydrate or_a _solvate of this conpound, and at | eas
cn8raltirirRdoin: FBAFI §ha.CopPRNRY SicOpRERAL EOTMWE gival .
a conpound of formula ( according to any one of
Clainms 1 to 4 for aration of a medi canent

e prep
i ntended to prevent® O s pat hol ogy in which
peri pheral - type benzg 7| S s
i nvol ved. 12. Use yab " a~gerfipeynd

receptors are

of fornwa (1)
according to Cdaim11l flor t‘k pf%parat|on of a
medi canent intended to XgreventNor treat periphera
neur opat hi es, motor neurorngacondhji ons,
neur odegener ati ve di seases of the central nervous

in LA s, OB SRSy SLERs USPLIH 1 EHE Sgherar

formula (Ia) above,

is reacted with a carbamoyl chloride derivative of general
formula C1C(W)NR;R;, in which W, R; and R; are as defined in the
general formula (Ia) above, in the presence of a base,

the single bond in the C4-C5 position subsequently being
optionally dehydrogenated to form a double bond.

7. Compound of formula (Va)

in which
X1, X2, X3 and X, each represent, independently of one another,

a hydrogen or halogen atom or a cyano, Ci;-Cg-alkyl,




renal insufficiency, glomerulonephritis, diabetic

nephropat hy, cardiac i schaem a and cardi ac

i nsufficiency, nyocardial igfarction, ischaem a of

the lower |inbs, coronary vasospasm angi ha pectoris,

pat hol ogi es associated with the heart val ves,

i Af | I ear i 'S . d f .
Clcé?&?b of%g*ygédf%aﬁﬁnggﬁégyagfa8V§%J?§h§F%%§§% y group;

Yy $EpY9BLY¥ntat herpsel erqsis c%gr@g%ffuwé&’fi??fﬂbgkﬁ or

conpl i cations, "restendsi's, t rejections,

he€@p8hti;@ngrogpat ed to incorrect proliferation or
incorrect magration of snooth nmuscle cells, tunours

thandrylasgenhéteebhapeoygoupkedpt i6AALNYC beAhbaiBis@ituted by
di seases, in particular rheumatoid arthritis, and
onpubrnomary atbmnanvat gipupdi shasesa. from halogen atoms or
Ci1-Ce—alkyl, Ci-Cg-alkoxy, C1-Ce¢-alkylthio, C;-Cg-alkyl-S(0)-,
C1-Ce-alkyl-S5(0)2~ or Ci;-Cg-fluoroalkyl groups.

8. Compound of formula (Vb)

in which
Xi, X2, X3 and X; each represent, independently of one another,
a hydrogen or halogen atom or a cyano, C;-C¢-alkyl,
Ci1-Ce~fluoroalkyl, Ci-Cg—alkoxy or C;-Cg-fluoroalkoxy group; .
Y represents an aryl or hetercaryl group:
the aryl or heteroaryl groups optiocnally being substituted by
one or more atoms or groups chosen from halogen atoms or
Ci1-Ce-alkyl, C;-Cg-alkoxy, Ci-C¢-alkylthio, Ci-Cg-alkyl-3(0)-,
C1-Ce-alkyl~S(0)2- or C;-Cg-fluoroalkyl groups.

9. Medicament, characterized in that it comprises a
compound of formula (I) according to any one of Claims 1 to 4,
or an addition salt of this compound with a pharmaceutically
acceptable acid, or a hydrate or a solvate of the compound of
formula (I).

10. Pharmaceutical composition, characterized in




52

that it comprises a compound of formula (I) according to any
one of Claims 1 to 4, or a pharmaceutically acceptable salt, a
hydrate or a sclvate of this compound, and at least one
pharmaceutically acceptable excipient.

1l1. Use of a compound of formula (I) according to
any one of Claims 1 to 4 for the preparation of a medicament
intended to prevent or treat a pathology in which peripheral-
type benzodiazepine receptors are involved.

12, Use of a compound of formula (I) according to
Claim 11 for the preparation of a medicament intended to
prevent or treat peripheral neuropathies, motor neuron
conditions, neurodegenerative diseases of the central nervous
system, anxiety, epilepsy, sleep disorders, acute or chronic
renal insufficiency, glomerulonephritis, diabetic nephropathy,
cardiac ischaemia and cardiac insufficiency, myocardial
infarction, ischaemia of the lower limbs, coronary vasospasm,
angina pectoris, pathologies associated with the heart valves,
inflammatory heart diseases, side effects due to cardiotoxic
medicaments or as a result of heart surgery, atherosclerosis
and its thromboembolic complications, restenosis, graft
rejections, conditions related to incorrect proliferation or
incorrect migration of smooth muscle cells, tumours and
cancers, cutaneous stress, chronic inflammatory diseases, in
particular rheumatoid arthritis, and pulmonary inflammatory

diseases.



