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PREPARATI ON AND THERAPEUTI C USE E@ﬁﬁ@ﬁ@@@m resent invention relates to 5
benzi m dazol e derivatives, to th on and to their therapeutic
pplication. The present invention réP®fes to conpounds corresponding to

rmula (1): 4n which: Rl represents a hydro g -4
gfkyl group, a %P{OQen atom a nitro gHbup or a C1-Cn9§?ég§§fyggs %oup, R2
and R2' represent, independently of each other, a hydrogen atomor a Cl-C4

al kyl group, to o] t equal
fo 1 or 2. ERIERRRLe Tobk ROT0ES) URREER RN RN, MERF PR tom
*(@00002* 2 R3 represents a hydrogep;t 6y C%‘C1 C4 alkyl group, to give
conmpounds of formula (1) conprising a quaternary anmoni um or

alternatively does not exist, to give conpounds of fornula (1) conprising
5 a secondary or tertiary anine R4 represents a hydrogen atom a Cl-C6

al kyl group, a C3-C7 cyekopkkybnfr @dpent@oa ©31&teBetgrocycl oal kyl group
optionally substituted with a C1-C4 alkyl group or a group -COOR, in

whi ch R répreseninidatdiE6dakkyhtgresp, ta gheip ptebayptheheraar yb, in
which p may range fromO to 4 and in which the heteroaryl group is 15
chosen from pheidytheaapaopyci dyplipgtiondi nyl, pyrazinyl, pyridazinyl,

i m dazolyl and thienyl groups, the said heteroaryl group optionally being
substituted wth a Cl1Tod mFegengronpention relates to compounds

corresponding to formula (I):

' N —
Ri—f- SN >\<R4
% N \—(CH )
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CHZ)

n

R2 R2
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in which:
Rl represents a hydrogen atom, a Cl-C4 alkyl
group, a halogen atom, a nitro group or a Cl-C4 alkoxy
15 group,
R2 and R2’ represent, independently of each
other, a hydrogen atom or a Cl-C4 alkyl group,
X represents a nitrogen atom or a carbon
atom,
20 n is equal to 1 or 2,
m is equal to 1 or 2,

and, when X represents a nitrogen atom
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a heteroaryl carbonyl group, the heteroaryl 20 group being chosen from
furyl, pyridyl, pyrimdyl, pyrazinyl, pyridazinyl and im dazolyl groups, a
henyl car bonyl group, the phenyl group optionally being substituted with a
al ogen atom a (Cl-C6)al kyl carbonyl group, 25 a group -(CH2)pCOCR in
which p may range from 0 to 4 and in ich Rrepresents a Cl-C6 al kyl
group, v 3 a phenyl sul phonyl group optidnally substituted on the phenyl
nucleus with a hal ogen atom a trifluoromethyl group, a Cl1-C4 al kyl group,
a nitro group or a Clg 0 ernativel = (CH2) p- phenyl
group, in which p rrayll}g%%nk%(%rrln"g% %%ﬁlﬁ&%%%ﬁgnét\—'/\%%‘c Ft%eé]pﬁcé?ﬁyl group is
optionally i , 0 Fhgl o / para position,
with one to a'?lh&ra?e %llra%lﬁ%s %:cﬂoésﬁe, &?rﬁgoependeél% r@égrf\@i;%cﬁf)ot her, from a
CL-CA al Kyl s s iy 8 Mnbd Qo AP, ardfoRBMO & 04Dy e An Y OXY gGLOUP, @
hal ogen atom a trifluoronmethyl group, a Cl-C4 al koxy group,” a
(O - C4) al koxxyphesyd stgr ot g éd cdrpAhkdd adF NBorBIPAIP(T P &mbAi 82 ky! ani no
group, an -NHCHO group or a group -NHCOR , in which R represents a d-C4
al koxy 15 graograsndaril-d# tedktylasy ampindhis CL-C4 al kyl group optionally
bei ng substituted with a dinethylam no group, and, when X represents a
carbon atom R3 repr &emepressgrrngen atom a group 20 - NR5SR6, a group
-N(R5) 3+, a group -NHCOR7, a group -CONHR5, a group -COR7, an - NHCONH2
group, an -OH group o hydmgaH afrgup, R4 represents a hydrogen atom 25 a
- (CH2) p- phenyl group, in which p nmay range fromO to 4 and in which the
phenyl group is optiorfal$y Ch ek \@%ami th one to three groups chosen, 4

i ndependently of each other, from a Cl-C4 alkyl group, a nitro group, an
am no group, a hal ogerf &t ih7 £YH93 16k GHEAUBM group or a Cl-C4 al koxy

group, = (CH2) p- hetero | .90 in i may 5 range fromO to 4 and
in whi cﬁlq he het er oar i acé?/"o({?g Ife;@é%cfﬁysc\é\ﬂ?af%rm zﬂ'?/qlfﬁ PR b up,
optional 'y syhstit i 1- | Kyl Qup, a pyridyl , an

am nopyridyl gr oeulp%ﬁtgékpﬂ%ér%b cﬁa n%% Cgfoaﬂlp)iyla yoru ziorﬁ/lallo %Foo‘%ib %EOO !
pyridazinyl igf QicrPR Adppditdieely il @ WOUP ghSdR) tNR7R8, in which t

is equal to O
a group -(CH;)p-heterocaryl, in which p may
range from 0 to 4 and in which the heterocaryl group is
15 chosen from pyridyl, aminopyridyl, pyrimidinyl,
pyrazinyl, pyridazinyl, imidazolyl and thienyl groups,
the said heterocaryl group optionally being substituted
with a C1-C4 alkyl group,
a heteroarylcarbonyl group, the heteroaryl
20 group being chosen from furyl, pyridyl, pyrimidyl,
pyrazinyl, pyridazinyl and imidazolyl groups,
a phenylcarbonyl group, the phenyl group
optionally being substituted with a halogen atom,
a (Cl-Cé6)alkylcarbonyl group,
25 a group -(CH;),COOR in which p may range from

0 to 4 and in which R represents a Cl-Cé6 alkyl group,



or 1, with the proviso that when R4 represents a group -NR7R8, R3 is other
tlhan the groups -NR5R6, -NHCOR7, -NHCONH2 and -OH, 15 R5 and R6 represent,
i ndependently of each other, a hydrogen atomor a Cl-C4 al kyl group, R7
and R8 represent, independently of each other, a Cl1-C4 alkyl or Cl1-C4

al koxy group or together forma saturated 5- to 7-nenbered ring optionally
20 conprising an additional nitrogen atdom to form for exanple, a

1-pi peridyl group, a 1-pyrrolidinyl group or a 1-piperazinyl group, this
ring optionally being bst it ut Qn a _carbon .atom.or_on a nitrogen atom
i ncluding the ni troger‘]’1 }t%c?%ytlc?uv%l%’%c nyfqhegrgoru@up??tﬁf)%anl Y5 R8 are attached
to forma g LM R | a - : I up - COOR',
in which R %ﬁbg%;lggeﬁnts ap enﬁﬂ%&l( 8f%ﬁ%§ﬁ %ﬁ%&eﬁyﬁ&%np?ag 5 wth
the exclusi gn «of; f1he, TopRGRIPYIAD f A cichy L, = d%?ou: R mdBp=H X=
C n=m=1and R4 represents either a 4-1imdazoly é)roup or a

5-nethyl - 4- Jiggazel W carQup 2 1K88L drtfurs 0o uNdSe @A idj3G) osed in pat ent
application EP 646 583, as conmpounds 16 and 17 in the table, as 5-HI3 and

5-HT4 type serotoni nergi-( O epbiRsnyl | gomds, TheyeoeRosndsy ofahgemul a (1)
may conprise one 10 or nore asymetric carbon atons. They may thus exi st
in the forrreh dnant idorerds ior whiadt efeoipdeIBllS . grohes d £ radiicerarns, and

di astereoi soners, and al so the m xtures thereof, including racemc

m xtures, fobstdtuted .t Har theyenttion antl okhenaten@ouddse gfaztehe i nventi on
may exist in the formof bases or of addition salts with pharnmaceutically’
accept abl e &sisdsioguciidddiorieorros dihree girswmsoradhqs®@t, of the invention. In
the context of_ the present invention, the 20 term "a (Cg-Cr)al kyl group”
nmeans a |i né&@depe e®is farhadded i fran c agius e igilsigipuom q to
r carbon atons,, % and r being integers; nmention may be nade in particular
of met hyi® & RHETDEERAP: B AHRA I8 B- B AL Ot \HroURsout yi |

tert-butyl,ﬂgfggég bt%gnt%!trf¥fﬁo 'HEﬂﬁ?l group, a Cl-C4 alkoxy

group, a (Cl-C4)alkoxyphenyl group, a Cl-C4 alkylamino
group, a Cl-C4 dialkylamino group, an -NHCHO group or a
group -NHCOR’, in which R’ represents a Cl-C4 alkoxy
15 group or a Cl-C4 alkyl group, this Cl1l-C4 alkyl group
optionally being substituted with a dimethylamino
group,
and, when X represents a carbon atom:
R3 represents a hydrogen atom, a group
20 -NR5R6, a group -N(R5)3", a group -NHCOR7, a group
-CONHR5, a group -COR7, an -NHCONH; group, an -OH group
or a —-CH,OH group,
R4 represents
a hydrogen atom,
25 a - (CH;)p-phenyl group, in which p may range
from 0 to 4 and in which the phenyl group is optionally

substituted with one to three groups chosen,



6 "a hal ogen atoni neans a fluorine, a chlorine, a bromne or an iodine; "a
G3-C7 cycl oal kyl group"” nmeans a cyclic alkyl group containing from3 to 7
carbon atons; 5 nention nay be nade in particular of cyclopropyl,

cycl obutyl, cyclopentyl, cyclohexyl and cycl oheptyl groups; - "a C3-C7

het erocycl oal kyl group” neans a cyclic glkyl group containing from3 to 7
carbon atons 10 and al so one or nore hétero atons, for exanple a nitrogen
atom nention nay be nmade in particular of piperidyl groups; "a

(C1l-A4) al kox; " p of formula -0- 2) X-phenyl, in
whi ch x mayxér/an e ?%Em 1%67:9%9%? a%\%goér)\%’ tﬁléomcb o%ﬂd%go‘%&{%i FR1) which
are the subj ggt f r . A avent i on, I e _made of the
preferred conpoutzrdés) %%%mﬁi%ﬁ%lﬁéeﬁ%%%ht% a%%%g%%oﬁt oarln a Cl-C4 al kyl

20 group or wriHr(Arethdiyl WMl &2 4 aPf 88N Bk PYFEQgsn atomor a Cl-CA
al kyl group, R2' represents a hydrogen atom X represents a nitrogen atom

25 n is equal to 1 or &,-(QHS eHE8Erbar¥l0hrdup; Sik WBiEBPHEREPLS a

hydrogen atom to give conpounds of formula (1) conprising a quaternary
amoni um5 orraideerfiam Vel o dbemdioin exiSdh £10e Ghateer SORPD eSO 1  or mul a
(I') conprising asecondary or 5 tertiary amne, R4 represents a hydrogen

atom a Cl- Chad&kylfmpoun aniCBs 2271yl odomalky ot iootps 1 ThY sulpwtti tlyted
pyrimdinyl or pyrazinyl group, optionally substituted with a Cl1-C4 al kyl
group, a hetwrdary | Fardforadkygl anprun hea hetwirdalr \drowr ogn bei ng chosen from
a furyl group and a pyridyl group, 15 a phenyl carbonyl group, the phenyl
group opti GHETISPWEi Ry B ¢ (# &Y T nal Gxgesp atdmyrazinyl

(C1- C6) al kyl car bonyl group,.a group -(CH2)pCOOR in which p can range from
0 to 4 and ing‘WﬁcC# R i eaniy b erws 4% alt@dgtively

10 a group -(CH;):NR7R8, in which t is equal to 0
or 1,

with the proviso that when R4 represents a
group -NR7R8, R3 is other than the groups -NR5R6,
-NHCOR7, -NHCONH, and -O0OH,

15 R5 and R6 represent, independently of each
other, a hydrogen atom or a Cl-C4 alkyl group,

R7 and R8 represent, independently of each
other, a Cl-C4 alkyl or Cl-C4 alkoxy group or together
form a saturated 5- to 7-membered ring optionally

20 comprising an additional nitrogen atom, to form, for
example, a l-piperidyl group, a l-pyrrolidinyl group or
a l-piperazinyl group, this ring optionally being
substituted, on a carbon atom or on a nitrogen atom,
including the nitrogen atom to which the groups R7 and

25 R8 are attached to form a quaternary ammonium, with a
Cl-C4 alkyl group or a group -COOR”, in which R”

represents a phenyl or (Cl-C4)alkylphenyl group,



20 a phenyl sul phonyl group, a phenyl group substituted with one to three
groups chosen, independently of each other, from a Cl- C4 alkyl group, a
nitro group, an amno group, a hydroxyl group, a hal ogen atom a
trifluoromethyl 25 group, a Cl-C4 al koxy group, a (d -C4)al koxyphenyl

group, a (Cl-C4)dial kyl am no group, an +NHCHO group or a group -NHCHR , in
which R represents a Cl-C4 al koxy 8 gréup or a d-C4 alkyl group, this
Cl-C4 al kyl group optionally being substituted with a di methyl am no

group, a - (CH2) p-phenyl, group.._in which can range 5 fromQ to 4, a

- (CH2) p- pyri dyl gr oup,w%/wm%hé’ﬁcgléﬂl?%nﬁg Che ohie “gemmou 85(%’-&) p-t hi enyl
group, in i nrange rom0.to 4, J0_a.(C3-C7)heterocycl pal kyl
group opti\(l)wr}“élf%}p FQs\fl;bstl ute vvith}%a CIIfll aTE?M rglgr’()u1 brfaaﬁgo%]‘g - COOR,

in which R repgseseiftss e dndp al kY] r roativel byeferred
conpounds foirgéﬁv\hi ch: 15 20 25 R1 re%%%eﬁ%%t)ag%%gog%néa oﬁr%h%la&nd R21

represent, ingepersent |yr&ipeach other, a hydrogen atomor a G -C4 al kyl
group, X represents a carbon atom .n is equal to 1 or 2, mis equal to 1,

R3 repres®nts a hydr ogetesd offvo ac@figtibnds NRBERGG 1 Sc D el N $&8dns' . a group
-NHCOR7, a group -CONHR5, an - NHCONH2 group, an -OH group or a -CH20H

group, R4 repEkserdtsien BRIre©Yet®l oms Tanpenzdd D6 cund (AR Yelge

-(CH2) p- phenyl group in which pis equal to 1), a phenyl group optionally
substi t ut ed wihle, e GT-diThesd §réilpstyaboseerotomiapargionttycapt@ach 5
other, from_a Cl-C4 al kyl group, a nitro group, an am no group, a hal ogen
atom a triflissreHethyl group or a Cl-C4 al koxy group, a heteroaryl group

chosen from an i m dazal yl
The compounds of formula (I) may comprise one

10 or more asymmetric carbon atoms. They may thus exist in
the form of enantiomers or diastereoisomers. These
enantiomers and diastereoisomers, and also the mixtures
thereof, including racemic mixtures, form part of the
invention.

15 The compounds of the invention may exist in
the form of bases or of addition salts with
pharmaceutically acceptable acids. Such addition salts
also form part of the invention.

In the context of the present invention, the

20 term:

- “*a (Cg-Cr)alkyl group” means a linear or
branched saturated aliphatic group comprising from g to
r carbon atoms, q and r being integers; mention may be
made in particular of methyl, ethyl, propyl, isopropyl,

25 n-propyl, butyl, isobutyl, tert-butyl, n-butyl, pentyl,

etc. groups;



group, optionally substituted with a C1-C4 al kyl group, 10 or a pyridyl
group, a group -NR7R8, with the proviso that when R4 represents a group
*NR7R8, R3 is other than the groups -NR5R6, -NHCOR7, -NHCONH2 and -OH, 15
R5 and R6 represent, independently of each other, a hydrogen atomor a
GCl-C4 al kyl group, R7 and R8 represent, .independently of each other, a
Cl-C4 alkyl or Cl1-C4 al koxy group, or together forma saturated 5- to
7-menbered ring optionally 20 conprising an additional nitrogen atom this
ring optionally being. ' e n [bon.atomor a_ nitrogen atom

i ncl udi ng the nitrogen gat&g%{é%&\g/\h?%%ﬂt h@e&g‘? o%pgfwrhﬂﬁ’ R® are attached to

forma quat e5asy; n@MD N Hh: b t 1- (4. al kyl group or a group -COOR', 25
in which R reprelsnen'ts a %Iglﬂéln!;{/% %a?rgl%%%%kyl phenyl group, 10 with the

exclusi on of the fwo comEUNEs &PE1odtikeh Tprm&af¥ a e ficHh X =C n
4-1'm

= m=1 and R4 represents either a 4- azol'yl group or a 5-nethyl-4-

i mdazolyl HOMPL SrA®NEoiteihd ef réihef efs efl CORPOYNESomeNes  nost
particularly preferred are the conpounds of formula (1) for which: Rl

represents andyth @gamantisen madeeiybadt DewlaProf Fpéexyoypup, 10 R2
represents a hydrogen atomor a nethyl group, R2' represents a hydrogen

atom X reprwskistyl nidyohsrerat wln cyclsheagphland® dy®loReptypl mis equal
to 1 or 2, R3 represents a hydrogen atom to give conpounds of formula (1)
conpri sing a0wXprRernary ammonium or alternatively does not exist, to give
conpounds of formula (1) conprising a secondary or 20 tertiary amne, R4
represents a hydrogen @ dm-@& dletregxg}oafkinb, 920@s” Qreays | @al kyl gr oup,
25 a pyridyl, rim q%; | or pyrazinyl, group, optionally substituted with
a Cl-C4 al kyfYgriduplierhed ‘&igr‘iﬁ’r&%ﬁw HrIup §he’ A BrdargFomgyr oup

bei ng Chf)&enar];é ans?o fc%é”oxgrn?g e ngtéarc?ya[ti_g sl,, for example a
nitrogen atom; mention may be made in particular of
piperidyl groups;

- “a (Cl-C4)alkoxyphenyl group” means a group
of formula -0-(CH;)x-phenyl, in which x may range from 1

15 to 4.

Among the compounds of formula (I) which are

the subjects of the present invention, mention may be

made of the preferred compounds for which:

Rl represents a hydrogen atom, a Cl-C4 alkyl
20 group or a Cl-C4 alkoxy group,
R2 represents a hydrogen atom or a Cl-C4
alkyl group,
R2’ represents a hydrogen atom,
X represents a nitrogen atom,
25 n is equal to 1 or 2,

m is equal to 1 or 2,



group, a phenyl carbonyl group, the phenyl group 5 optionally being
substltuted with a hal ogen atom a (C3-C5)alkyl carbonyl group, a group
“(CH2) pCOOR in which p is equal to O or 1 and in which R represents a
Cl-C4 al kyl group, a phenyl sul phonyl group, 10 a phenyl group substituted
with one to three groups chosen, indepgndently of each other, from a
met hyl group, a nitro group, an am no group, a hydroxyl group, a hal ogen
atom a trifluoronmethyl group, a nethoxy group, a (d-C4)al koxyphenyl

group, a 15 dinethyla u rou - NHCOR', in
which R represents ar%l]qi%xoﬁ%&?ggryggé gqeﬁ %l a\é‘? roup, this

Cl-C4 al kyl gy i hyl am no group,
(0(4%42)p pha;a:ﬂ gr%p@féni%ﬁigf fj}y’%&g %no&qa@%pﬂ ré?:Hz? . |
p- pyri Aentfe] ‘p@ﬁ,r&g% p-t hi eny
group, in which °rg“|9’§ e%]ltjgal 25 to 2, a G et er ocyc’l og? %Vg_roup _
optional |y uﬂdg%waﬁ@m(ﬁylc&ﬁ%mg%%%d%r'n whi ch R

represents a CI-C4 al kyl group, 12 or alternatively, the conpounds that are
nmost  pars i cidwdidarprefaisd ed are those of formula (1) for which: 5 10 ,RL
represents a hydrogen atom R2 and R2' represent, independently of .each

ot her, a hydrogen at oR&rrepretdnts group, X represents a carbon atom nis
equal to 1 or 2, mis equal to 1, R3 represents a hydrogen atom a group
-NR5R6, an -N(CH3)3' g duplregegr auprm NHCOR7, a group - CONHR5, an - NHCONH2
group, an -OH group or a -CH20OH group, R4 represents 15 a hydrogen atom
a benzyl group, a phe®yIClgrumpBpts ceuy, substituted with one to three

groups chosen, |ndependentu¥ of each
a C3-C7 cycloalkyl group,

10 a pyridyl, pyrimidinyl or pyrazinyl group,
optionally substituted with a C1-C4 alkyl group,

a heteroarylcarbonyl group, the heteroaryl
group being chosen from a furyl group and a pyridyl
group,

15 a phenylcarbonyl group, the phenyl group
optionally being substituted with a halogen atom,

a (Cl-cé)alkylcarbonyl group,

a group -(CH;),COOR in which p can range from
0 to 4 and in which R represents a Cl-C6 alkyl group,

20 a phenylsulphonyl group,

a phenyl group substituted with one to three
groups chosen, independently of each other, from: a Cl-
C4 alkyl group, a nitro group, an amino group, a
hydroxyl group, a halogen atom, a trifluoromethyl

25 group, a Cl-C4 alkoxy group, a (Cl-C4)alkoxyphenyl
group, a (Cl-C4)dialkylamino group, an -NHCHO group or

a group -NHCOR'’, in which R’ represents a Cl-C4 alkoxy



other, froma halogen atomand a trifluoromethyl group, 20 a heteroaryl
group chosen froman i mdazolyl group, optionally substituted with a

met hyl group, or a pyridyl group, a group -NR7R8, with the proviso that
when R4 represents a 25 group -NR7R8, R3 is other than the groups - NR5RG,
-NHCOR7, -NHCONH2 and -OH, 13 R5 and R68represent, i ndependently of each

ot her, a hydrogen atomor a Cl-C4 al kyl 'group, R7 and R8 represent,

i ndependently of each other, a ClL-C4 al kyl group or together forma
saturated 5.5:..10./- engd_ 4 j.Qna o Iy SI n_additi ona

ni t rogen ato%?o%%igzrgﬁg?o% i%%%??yggéPﬁg Lé% s???é%eﬁ?gﬁﬁ g*84Pbon at om or
on a nitrogespal oLy Ll ngubbe; hLEQIFTCA! QM Aophl i e oroups R7 and
R8 are attached to forma quaternary amoni um w a nethyl group or a
group - COOR'gréwpWhi ch R' represents a (d -C4)al kyl phenyl group, with the
exclusion of the two conpounds for which RL = R2 = R2" =R3 =H X=C n
= m=1 and R4 represgntscei)hphedyd- oFodpz kvl wii QHP OkaR Dafglhy! -4- 15
i mdazolyl group. In the text hereinbelow, the term"I|eaving group” neans
a group whi cfiromyO beor£adily cl eaved from a nolecule by heterolytic

cl eavage of a bond, with departure of an electron pair. This group may
thus be 20 readily rephatéetHyitbyaidyiegrgupypiduwhagh pocanexanpke, a
substitution reaction. Such |eaving groups are, for exanple, hal ogens or
an activat edE¥gm@rOxy® 4group such as a mesyl, tosyl, triflate, acetyl, etc.
Exanpl es of |eaving groups_and references for preparing 25 them are given
in "Advances in Organi?® THeld)strEpienyl gxepeh 3ndwhdchi oncaw repge

I nt ersci ence f$ﬁ ilo-s 6. a 14 To prepare the conpounds of forrmula (I) in
accordance v the*? nvention, the process is performed according to the
synt hetig,scheme 1 bel ow, . .Ac ding to his process, a derivative of

forml a f‘h), b whi o 5 G -C etgrocyel A Dbl GrQim | R eBRLEY and A
represents Vi r ref exabl y» a hal ogen, are reacted | t he
presence of %%ﬂ)%?nltlhlggeo(? %l@qrru%)a@% ﬁf‘)%fl%l P 0T @ RO éﬂ@% are as

defined abovg, i} & S| VEHE ek € q%y~¢@ éfkﬁﬂc such as isoanyl
ydro

al cohol, an ether 10 such as tetra uran -or (triethylene glycol
or alternatively the preferred compounds for

15 Rl represents a hydrogen atom,
R2 and R2’ represent, independently of each
other, a hydrogen atom or a C1-C4 alkyl group,
X represents a carbon atom,
.n is equal to 1 or 2,
20 m is equal to 1,
R3 represents a hydrogen atom, a group
-NR5R6, a group -N(R5)3;', a group -NHCOR7, a group
-CONHR5, an -NHCONH; group, an -OH group or a -CH,0H
group,
25 R4 represents

a hydrogen atom,



nononet hyl ether) or a hydrocarbon such as toluene, at a tenperature of
hetween roomtenperature and the boiling point of the solvent, to give the
conmpound of fornmula M The reaction may be carried out in the 15 presence
of a base such as 2,6-dinmethyllutidine or sodiumtert-butoxide, in the
presence of alkali metal halides such gs pot assium fluoride or in the
presence of palladi um based or nickel -based catal ysts, as described, for
exanple, in patent application EP 646 20 583 or in J. Med. Chem (1986) 29
1178-1183, Tetrahedron,letters 19979 32 560715@%%’ Ie%rahgdron Letters
(1999) 55 12829- 12842 ket HSHHNINGRY & {53y HBCRET 595848, Wien

t he conmpound _of .f. I [s@s a 25 free prinmary or secondary am ne
40t %ﬁ{sfgl %bs( é%faoi”%d%@

function, it my e obtai ne y reacting a derivative of formula (I1)

with an amne of formy gHdd}) éﬂbdﬁﬂdgkﬂgﬁéfﬁﬁfg&ggﬁy%éﬁﬁétwggﬂon i's

protected with a conventional am ne- protecti group s as a tert-butyl

carbamate (BHQ .to HH-&OGAEE Ahdmulihddperfti@inid eadif otected anine
function, thus obtained, I1s then treated 5 according to one of the known

met hods t9 gitted heEratesia e -conpeauid (dhowpntaidii ¥ afdge &H ne function.
Exanpl es of am ne-protecting groups and of deprotection nethods are given
in particul @amino B\WupG eelm1dge@ MtomMitss,tXiFrlatceeinaethy@d arsupg O gani ¢
Synthesis", J. 10 Wley, Ed., 1991. Schene 1. RL /"'\ / R3 HN X, R4

11-1 CH2) m Rl Q1~04 X VkR&y NndvCHIM R4 (1) 15 The conpounds of fornmula (11)
may be prepared according to Schenme 2 bel ow, according to operating -
conditions that are koweteradmse widun ehdsen Heam tan dmideaaliycdul ar by

reacting a conmpound of fornula (1V), in which RL, R2, n and R2' are as
def i ned abo@&CURt IPREIBRAYo Gif tRge it tuch Es Phasldnor yarasm.ori de. 16

h - RL
Schene %O or a pyridyl group,

a group -NR7RS8,

with the proviso that when R4 represents a
group -NR7R8, R3 is other than the groups -NR5R6,
-NHCOR7, -NHCONH; and -OH,

15 R5 and R6 represent, independently of each
other, a hydrogen atom or a Cl-C4 alkyl group,

R7 and RB represent, independently of each
other, a Cl-C4 alkyl or Cl-C4 alkoxy group, or together
form a saturated 5- to 7-membered ring optionally

20 comprising an additional nitrogen atom, this ring
optionally being substituted, on a carbon atom or a
nitrogen atom, including the nitrogen atom to which the
groups R7 and R8 are attached to form a quaternary
ammonium, with a Cl-C4 alkyl group or a group ~-COOR”",

25 1in which R” represents a phenyl or (Cl-C4)alkylphenyl

group,



(V) (M1l) T R (IVV RLN(VI) oo OR (M) RL 5 The conpounds of fornula
(I'V) may be prepared according to a process described in synthetic schene
-2 above. According to one variant of this process, a diamne of formula
(V), inwhich R, R2, R2’ and n are as defined above, is coupled with a
phosgene derivative 10 such as carbonyl dd i mdazole (CDI). According to
anot her variant, a derivative of forn&1a (M), inwhich R is as defined
above, is alkylated with an alkylating agent of formula (VIIl, R=Cl-C4
alkyl) in which R2 is as . defined above, t ' e formul a
(VI1) in 15 which n = "iYhdFhe exe ,sjoc?nvﬁfh%é/ne%‘%%nct&géé#&oﬁf%u%r (1X, R =

Cl-C4 al kyl )W}'gln%h}”li% gl?%g:ﬁvﬁ?g gr%lf__;m}}[g }z\/\@i h R2- ghd- R2' aiddi er@s defined

above, to gi ct’s of O VI1Y in which n = 2. The
conmpounds (M1) _th o) i af & hhen: sy egt | $it Og CRFhOXYY1€4- aci ds
(ViIl, R :Iﬁr%ﬁg??l%?%Eggaggfﬁ%atives sucﬁpagéégg% chlorides (M1, R=0d)

and then cycl ] ¥ngr 2 erating conditions known to those skilled in
the art, tcﬁ%ﬁé%? e i%t%@%ediates of formula (I1) directly. An approach

simlar tg this secondayghyafhei SateSEr bbetlet fed pastbouhds, i oneat ent
application JP 55111406 or in Tetrahedron Letters (1995) 36 1387-1390. 10
Al ternati vel ¥, st hga f00BQUALSy Opré&peruba 4+é) thencetpotn®@® afid R2' do not
represent hydrogen atons may be prepared fromthe correspondi ng conpounds
(I'1) in whiebrkidlar epyesentshachydrogen atom by al kylation wth a
reagent of the type R2"Z in which Z regresents a 15 Ieaving groug,
preferably iodine. ThiBlreepresankayabeydeagenedtotht fnMgEE3LvERPYBuch as
di met hyl f ormam de, ether or tetrahydrofuran in the presence of a base,
accor di ng t oomeahndthRkRBWATPBPt hose skilled in the art. The conpounds of

formulae (I'11), (V), (VL), 20 (VI n | X) are c rei avai |l abl e

or may ba0 prepared acBBrHFﬁﬁeF.nﬁﬁe%aﬁya§ggg dPFPghgg?Eaﬁég%gx known to

those skilled in the art. A subject of the present invention is also
group,

R2’ represents a hydrogen atom,

X represents a nitrogen atom,

n is equal to 1 or 2,

15 m is equal to 1 or 2,

R3 represents a hydrogen atom, to give
compounds of formula (I) comprising a quaternary
ammonium, or alternatively does not exist, to give
compounds of formula (I) comprising a secondary Or

20 tertiary amine,

R4 represents

a hydrogen atom,

a Cl-c4 alkyl group,

a C6-C7 cycloalkyl group,

25 a pyridyl, pyrimidinyl or pyrazinyl group,

optionally substituted with a Cl1-C4 alkyl group,



t he novel synthetic internmediates of formula (11). 25 The exanpl es which
followillustrate the present invention. The nunbers for the conpounds

gi ven as exanples refer to those in the table given later, 18 which
illustrates the chem cal structures of a nunber of conpounds according to
t-he invention. Exanple 1:.Preparation oflinterrredi ates of 5 formula (I1)
1.1 Preparation of 2- chI oro 4,5-di hydro-"imdazo[ 4,5, 1-ij]quinolin-6-one (A
=Cd, RL=H R = n = 1) ThIS conpoundls obtained fromthe

fﬁfﬁiggﬂeséopiﬁeh{" dang s‘%ﬁ‘%%%%ﬂ%ar VL SRRt IORTE TRk od Bt
chl or 1o, 190 STA s&@%&*&"é’ﬁ%ﬁnfx¥%$%§f%€§£ﬁ$askg¥?¥?§d 15 with a

reflux condensgip, The reaction mxture is then cooled and poured onto ice,
to which is added 20% aqueous ammoni a solution with vigorous stirring,

until a pHof 9 is oma@mlaﬁg@cgﬁyit% a5, egﬁégﬁltl@g{ymé]pouﬁw ce 250 nL

of ethyl acetate, dried over magnhesi um 20 sul phat tered and

evapor at e3l. & tilomga DIy dbang esulsot i thvs® whtRi Heaeh Bogemr£eamed wi t hout
further purification in the followng step. 1H NWVR (200 Mz, S ppn) DMSO

D6: 7.8 (d, 1H), 7.5 (a, (AIHCS)alkylcadbdnyl 4gbovyp, 2H), 3.0 (t, 2H). 25 19
1.2 Preparation of 1-chloro-8,9-dihydro-7H 2,9a-di azabenzo[ cd] azul en- 6- one
(A=d, RL = H R =aRxoupH (CH=2POR. 2nlwhEthyb is .equal to 0

3-(2- chI orobenzi m dazol - 1-yl )butyrate 5 Sodi um hydri de as a 60% di spersi on
in oil (2.89%,1 & ihpwhidh RFerprsentumictl £hiakgerozaumsphere, into
a 1l L three-necked flask vvlth a magnetic stirrer, an addition funnel and a
condenser, the sodi umyRE§HE SYIPRerRk PEMRe with pentane and a snal |

anmount 8{}%10 di met hylforr{jret e is added, followed by a solutign of ethyl
4 brom) yrate (14.78 & ef*}’ uR ns"g‘?ﬁ]’iﬂd'r‘b‘i}%d "ﬂ’i‘ﬁ%tq‘m e nei R (200

2 chI Q];E)elrl—l-g}o 2154191:&{6120 one ?enéé@%o%o??% t'g?ﬂ”f/'edf‘?‘?{“‘arf’hydrous

dlnethylforqpég},gﬁ ture. The A8 ctian m xture
is heated at 6 %éﬁﬁours andp en af( %’%&‘ OuP’terrp ra]ﬁff’ce]l
overni ght. AfAflp evanyddda Mok N8 trifluoromethyl group, a

methoxy group, a (Cl-C4)alkoxyphenyl group, a
15 dimethylamino group, an -NHCHO group or a group -
NHCOR’, in which R’ represents a Cl-C4 alkoxy group or
a Cl-C4 alkyl group, this C1-C4 alkyl group optionally
being substituted with a dimethylamino group,
a -(CH;)p-phenyl group, in which p is equal to
20 1, 2, 3 or 4,
a -(CHy)p-pyridyl group, in which p can range
from 1 to 3,

a -(CHz)p-thienyl group, in which p is equal

25 a C6-C7 heterocycloalkyl group optionally
substituted with a methyl group or a group ~COOR, in

which R represents a Cl1-C4 alkyl group,



di et hyl formam de, the residue is taken up in ethyl acetate and the
qrgani ¢ phase is washed with saturated 20 sodi um chloride, dried over
magnesi um sul phate, filtered and concentrated. A flash chromatography on
silica gel (750 g) of the crude product (22 g) with an elution gradient of
f.rom 10% to 30% ethyl acetate in petroifun1ether gives the title conmpound
in the formof 25 a yellow oil (16.58 g,“95% . 'H NMR (300 MHz, S ppm
CDC13: 1.25 (t, 3H), 2.15 (quint. ZFD 2.40 (t ZFD 20 4.15 (quartet

2H), 4.25, (t, 2H), 72971401(1. d .122 L|th|um
3-(2-chl oro- I-ben2|n1o. oy B4 ' . ‘ :
ol ) di ssol 1 abygEe LaN.LA80 ) L5 w%e
necked roun : Sp .y addi tion
of aqueous Iwﬁ{%yn1hydrOX|de solution (1.49 g, 24 nnnl, 100 nL of
distilled water). 10 The m xture is left to react overnight at room

tenperature, the tetrakydreprésdnesda By8Fodés at¥mporated off and the
residue is then taken up in ethyl ether (2 L) and stirred for 2 hours. The

white prgcipitate obtR2neddir2fitépredent |, inaspetanhthyebhybad® ether and
then dried thoroughly under vane-punp vacuum over phosphorous pentoxide to
gi ve the expethed, zdnpdtogennatde éoranméchfl t@retystals (14 g, 929% . The
conmpound is used without further purification for the followng step. 1H
NMR (300 MHz, S ppnm) DXBCGepéeser$28:c2bdns8stém 2H), 1.95 (m 2H), 4.20
(t, 2H, '725(m 2H), 7.55 (d, 1H 7.60 (d, 1H). LG M MH = 239
(acid). 1.2.3: 1- Chl or®- Bsge@$%¥d#@ ¥pD, Da- di azabenzo[ cd] - azul en-6-one 25

The lithiumsalt (11.95 g, 7 Ii is introduced into a 2 L

t hr ee- necked fl ask undBrl%ne%Y@% nnsphere mﬁth magnetic stirring, a
condense& and an 21 addition funnel foI%Jg addition of 1,2-

di chl or o&f hane freshl |§?§°‘T€F%?f15§/e? N %%’Po SO et SxPHR (1 L). Oxalyl

chloride (8. 1 added qU|ck irring and the
reaction m xf%}ge%? S %Jghenlg{)%%? JporI IR 1 T AHO UT ]%%Q’? Al fn¥ P chl ori de
(19.54 g, 15 &, Ler aci d de thus

obt ai ned and4% e nlxtdée Isre ﬁggkﬁlfogﬁl Qﬁpéﬁ&gl ﬁg.Fbsg#gbhg mxture is

cooled and t .ﬁoured onto an ice/salt mxture and extracted with 1,2- 10
di chl or oet hane, the organic phase is washed with saturated sodi um chloride
solution, dried over R4 represents

15 a hydrogen atom,

a benzyl group,

a phenyl group optionally substituted with
one to three groups chosen, independently of each
other, from a halogen atom and a trifluoromethyl group,

20 a heteroaryl group chosen from an imidazolyl
group, optionally substituted with a methyl group, or a
pyridyl group,

a group -NR7RS8,

with the proviso that when R4 represents a

25 group -NR7R8, R3 is other than the groups -NR5R6,

-NHCOR7, -NHCONH; and -OH,



magnesi um sul phate and filtered and the solvent is then evaporated off. A
f.l ash chromat ography of the crude product (10.6 g) on silica gel (800 g),
eluting with 15 20% et hyl acetate in dichl oronethane, gives the expected
product in the formof white crystals (7.06g, 65%. 1H NWR (300 MHz, S
ppn) CDC13: 2.40 (quint., 2H), 3.15 (t13 2H), 4.40, (t, 2H), 7.35 (t, 1H),
7.95 (d, 1H), 8.05 (d, 1H). LCMs: M 221. 20 1.3 Preparation of

2- chl or o- 5- net hyl - 4, 5 di hydr0|mdazo[4 5,1-ijJquinolin-6-one (A=d, RL =

, R =CH3, R2' =
T— met hyl - 3- (2- chl or o- I %ean%%aﬁigjazéo?g VbR opl%%%?%néezntly of each

2- Chl oro-1 Hhanzi m d olved in chloroform (100
m.) is int roduced i n??%leoééf ;ﬁrrgemlne%ked ¢% asﬁl(%fd%ro?hl trogen
atnmosphere, W th nagnejignsthd rd e@éh@ddiﬁa &%%\f’ @a &, condenser .
Triton B (47 m., 110 mmol ) and net net hacryl at e nol) are

then added. Jitesr/ eacti-ar rd 2k egh dﬁecif E}Qéer&lﬁwé s@thPyed to  cool
and the chloroformis then evaporate residue is taken up in
ethyl aces at@—w@lmmmqﬁ@p&pﬁ@nﬂmmﬂbﬁléi Sawi th water and
once with .saturated sodiumchloride solution. A flas chr omat ogr aphy of
the crude pradtiictiqrisfl hipragersidtiam, tgels (Aikg)optidhallelbdimp gradi ent
of from30%to 70% ethyl acetate in petroleumether gives the expected 15
product in tbsukintsEdwin e crgrshen safdd.dr gon 400)i tAdgrerNNR @300 MHz, 8
ppm DVBO D6; 1.15, (d, 3H), 3.05 (m 1H), 3.50 (s, 3H), 4.25 (dd, 1H),
4.50 (dd, 1Hncludim g(tfﬁe Z'H)tIOZJ% gam 49 wipigch  the :gtougs (R and

1-met hyl -3-(2-chl oro-| -henzi m dazol yl )- propionate This conpound is

obt ai ned accddt d4fy atFaHEHEt NP IR FHBRFIFEY RPRRHER atWidh id poi nt
1.2, by eat | 1-met hyl -3 or o- I-be zi_m dazol ropi onat e
25 with #qtrﬁ‘% ¢t %%?I%e 3%%3% or@r%/S%P ¥0: 1.35

(0, 11, 7.8 (& éﬂ%alﬁ”y&%%‘g%m@upzég4?a§?d§ddl sy A AT
2- Chl or o- 5 met hyI wFi Y O Lo df 1dde éu c[}r?;ldl{}h : o8, Thi' s
met hod

conpound i s obt ai ned fromthe I|t Ium salt accor
described i AiPRIHMtRII.2HY = R2’ = R3 = H, X =C, n=m = 1 and R4

represents either a 4-imidazolyl group or a S5-methyl-4-
15 imidazolyl group.
In the text hereinbelow, the term “leaving
group” means a group which may be readily cleaved from
a molecule by heterolytic cleavage of a bond, with
departure of an electron pair. This group may thus be
20 readily replaced with another group during, for
example, a substitution reaction. Such leaving groups
are, for example, halogens or an activated hydroxyl
group such as a mesyl, tosyl, triflate, acetyl, etc.
Examples of leaving groups and references for preparing
25 them are given in “Advances in Organic Chemistry”, J.

March 3rd Edition, Wiley Interscience pp. 310-316.




treating it successively with oxalyl chloride to give the internediate
gcid chloride, and wth alum nium 10 chloride. 1H NVR (300 MHz, S ppm DMSO
D6: 1.40 (d, 3H), 3.20 (m 1H, 4.10 (dd, 1H), 4.65 (dd, 1H), 7.45 (t,
1H , 7.70 (.d, 1H), 7.85 (d, 1H). LCMs MH = 221. 1.4 Preparation of
2-chl oro- 4, 5-di hydro-9- 15 nethylinidaz§44,5,1-ij]quinoIin-6-one (A=d
RL =9- CH3, RR =R2'" =H n=1) 1.4.710 2-Hydroxy-4-nethyl benzi m dazol e
2,3-Di am notoluene (5 g, 41 mol), 1,1 20 carbonyl diim dazole (7.3 g, 45
mml) and 50 nL of a DMVF aLe cessively_introdu into a 250 nL
t wo- necked fl ask unde?fa%?r&g%%%n a‘fﬁr%s%ﬁﬁ%?né\ft# E%ﬁ’ﬂ‘é??c?ggi tFing. After
heating the pdxtiie at 90 f : o NeL 59l ' LS ] g of f under
@é Ptﬁ5éhe g%vénglo ‘ t%% ?ﬁgéﬁ%%rg%zéékﬁﬁ med 4

vacuum and 25 the residue obtain IS taken

extracted wijdcobdwhg acst@he 30 L) sclbfe | NSQL B € A&%%ija'%ﬁ fpg med
4.8 g? 1 ne %

during the extraction is recovered 24 ( and the co rganic

phases are vashedbregads, W tdeSaba 2480 Nofdrm@l &t { £1) , dr4 egh pvgr MySH4,
filtered and concentrated to give a further 1.2 g of desired product (6 g,

quantitatfvenl, 1kb NN ( 3040 MiizarS &s ped i kdBQESve 2arkd A Sreptdsedtd2 (M
2H), 6.82 (m 1H). 1.4.2. 2-Chloro-4-nethyl benzi m dazol e

2- Hydr oxy- 4-arel e e zgrowaz ogpre {Er D21 @, a M0a 1dedn, adte 4beddted Pphosphoryl
chloride are introduced into a 10 250 nmL two-necked fl ask under an argon
at nosphere, e lpresepes ief san ramnime dheformgla e(IBI Y ef inuxadi florx 20 hours
and the phosphoryl chloride is evaporated off under vacuum The solid

obt ai ned is'FF%\k NG M vRferas ( g  abener aln zedselvent wisial t h 28%
aqueous 15 annog%a and the aqueous phase is extracted with ethyl acetate

(3x250 ni). TR e tHe TR Wor R, 2% heSety e alpddirkt 3% @Bitned in a
Vi o 9L 2% Y IR (00 M oP, DIEQ B 2,47, (5. 99, 701
Lomet L3 NI L SRR S g s e el e
(T, 9 549 <o LS Wi S PERRBA 8,20 i T 272,01,
1H . 1.4. 4. ddfhidgmdsimt iyt -did 2SR 0 43V -dre compound of
formula (I). The reaction may be carried out in the
15 presence of a base such as 2,6-dimethyllutidine or
sodium tert-butoxide, in the presence of alkali metal
halides such as potassium fluoride or in the presence
of palladium-based or nickel-based catalysts, as
described, for example, in patent application EP 646
20 583 or in J. Med. Chem. (1986) 29 1178-1183,
Tetrahedron Letters (1997) 32 5607-5610, Tetrahedron
Letters (1999) 55 12829-12842 and Tetrahedron Letters
(1999) 40 6875-6879.
When the compound of formula (I) comprises a
25 free primary or secondary amine function, it may also
be obtained by reacting a derivative of formula (II)

with an amine of formula (III) in which the said amine



benzi m dazol yl ) propionate The title conpound is prepared according to the
10 procedure described in Exanple 1.3.2. (6.94 g, 94%. 1H NMR (300 MHz, 8
ppnm) DVSO D6: 2.3 (dd, 2H), 2.48 (s, 3H), 4.32 (dd, 2H), 7.01 (d, 1H),
7.15 (t, 1H, 7.41 (d, 1H) (acid). 15 1.4.5.

2- Chl oro- 4, 5-di hydro-9-net hyl i m dazo[ 4,5, 1- ij]quinolin-6-one The title
conpound i s prepared according to the g?ocedure descri bed in Exanpl e
1.3.3. (4.72 g, 769%9. 1H NWR (300 MHz, 8 ppm DMSO D6: 2.58 (s, 3H), 3.05

(t, 20 2H), é%é%t£5n rgt gte% éﬁba Zoggeﬁgio%gq ag%ggple 2:

1- (6-Oxo-5,6 dro- 279

1 pl peri 33!'1&@5&?1 péP@“%déﬁ‘&?'Q%rédtgﬁ%d’éﬁ%xfz;@%rﬁama%ecﬁﬁﬁ?' A

d t | C n e
erivative ofnhd otdMbsukdl!dr £esmuibDedr| N-poL ot %n& %53P%£8 ¥°3 6-1uti di ne

di met hyl f ormam de, 26 70 ng of potassiumfluori

and 500 ng arhide piwett dbMPPLRES | GhrLiReE, r eacteent egeibeg for 2 hours at
140C. After evaporation of the sol vent, the residue is chr omat ogr aphed on
silica geb (teending b chherofiet HanendwS%nEEhbagn oty . g8v/é tBeof product are
obtained in the formof a whitish solid. 'H NWR (200 MHz, S ppm) DMSO D6:
1.2-2.2 (m deH)ré&d Ocdipoddd , (I8. CoBtdifimg 44l) frde 2atihe 2Hinc¥idb. (t, 2H),
7.4 (t, 1H), 7.6, (d, 1H, 7.8 (d, 1H). 10 Exanple 3:

1- Met hyl - | - [Bxqreeba®- Gt Gl hgdpoot ddt imd dewojds Saﬂdicpﬁ qlieprod t e P o ) - 4-
plperldlnyl]plperldln|un1chlor|de (RL=R =R =R3= H R4 =

N net hyl -1 - pig %riuarex @iven nix parpieulyr 15 (Bdipdimeeds) B.G:M.

4- (N—plperlgk % Boc erjdlne 3.98 g of 4-oxo-N-Boc piperidine, 1.7 g of

pi peri di ne Gl*rl‘(ﬁ’ \ﬁr‘?‘é%rb‘bo%'%%ma? SYRYRRS19D, thgether in a
t hr ee- nef¢<equf) g)é)tt flask under nitrogen, and the mxture is left
stirring tor ‘ohe’ hour” roomtenperature. 20 nL of absol ute ethanol and

850 nmg of NaBH3CN are ééﬁg&mgqggd The resulting mxture is left to react
for 17 hours at roomtenperature, 5 nL 25 of water are added and the
m xture is stirred for 5 mnutes and filtered through What man paper. The

pink solution is evaporated, the residue is taken |n 27 100 qL of et hyl
acetate and ng S y£N1|s drléﬁ\qyé? R1 >_ iy
2 CHJMR4 \{CH)m
o HZ) n (0]
R2 R2I Rz Rz.
() {1 "
15 The compounds of formula (II) may be prepared

according to Scheme 2 below, according to operating
conditions that are known to those skilled in the art,
in particular by reacting a compound of formula (IV),
in which R1l, R2, n and R2’ are as defined above, with a

20 halogenating agent such as phosphoryl chloride.



magnesi um sul phate and evaporated. The residue obtained is chromatographed
gn 100 g of silica and eluted with acetone. 2.2 g of oil, which
crystallizes, are 5 obtained, the NVMR spectrum of which corresponds to the
expected structure, and the product is used without further purification
f.or the follow ng step. 10 15 3. 2: N—qu§4-(hknethylpiperidiniun)piperidine
chloride The conpound obtai ned above (2.2 g) is stirred with 5 nL of CH3I
for 17 hours in the absence of [|ight, and then evaporated. 3.10 g of white
crystals are obtai ne%c(l)@;‘ec are used without further purification in the
following step. 3.3: 4- met hyl pi peridi ni um pi peridine chloride The
crystal s obtained above are suspended in 20 niL of dichloronethane to which
are added 5 nL of a saturated solution of hydrogen chloride in ether. The
20 gummy preci pi tateyqbtai ned is redj ved in 20 mL of A oI,
evapor ated tog Ss and taken up'i LGP et hanol R! @ pridtion is
cooled to OC, 1. Hof —soutr®™m net hoki dg (at 30% 1 n et hayol )Y are added
and the mxture pgrred for 15 m %ﬁJJiI tered and W
a vacuum punp. P ,ne obtained is *wi t hout further gdrkr#ication for
the followng couplihg. 28 3.4:

1- Methyl -1 -[|-(6-0R6-5, 6-di hydro. - 4Hi#¥dazo[ 4, 5, 1- (in

i j]quinolin-2-yl)-4-piperidyl]piperidiniumchloride 400
2-chl oro-4, 5-di hydro-6H 5 imgdazo[4,5,1-ij]quinolin-6-gfe in 5 nL of

di met hyl f ormam de, 70 ng of, pdtassium fluoride, 0.2 nL/ of 2,6-1utidine and
1.6 g of 4-(N- nethyl pi peri djfni®n) pi peri dine chloridg”are added to a

t hree- necked flask under argon and left stirring f 5 10 hours at 140C
The nixture is evaporated on™Wacuum punp and tHe residue obtained is

chr omat ogr aphed iRk N\ 70 g of Silica H V& el uent: di chl or onet hane
with 10% et Rl Na_é. 5°76TRr;i_t"ﬁ'yI am ¥ érg of pure product are
obt ai ned, the NWR spectrun1pivxﬁbch 15 corr agfnds to the desired
structure. Exanple 4: 2-[4-(ﬁlxp'orret hyl amg n

phenyl ) pi perazin-1-yl]4,5-di hydroi m dazo[ 445, 1- ij]quinolin-6-one (Rl = R2
=R =H R3=-,M4 = 20 para-dinethyl &n nBPhenyl, X =N, n=m=1)
(conpound 58) 4.1: 1-(tert-Butoxycarbonylynd- (4-di nethyl am no-

5 The compounds of formula (IV) may be prepared
according to a process described in synthetic scheme 2
above. According to one variant of this process, a
diamine of formula (V), in which R1, R2, R2’ and n are
as defined above, is coupled with a phosgene derivative

10 such as carbonyldiimidazole (CDI). According to another
variant, a derivative of formula (VI), in which R1 is
as defined above, is alkylated with an alkylating agent
of formula (VIII, R=Cl-C4 alkyl) in which R2 is as
defined above, to give the products of formula (VII) in

15 which n = 1 and R2’' = H, or with an agent of formula
(IX, R = Cl-C4 alkyl) and Y is a leaving group, in

which R2 and R2’ are as defined above, to give the



phenyl ) pi perazi ne 1-Brono-4-N, N-di nethylaniline (0.85 g, 25 4.25 mmol),
pal | adi um acetate (0.039 g, 0.17 mol),

2, 2' - bi s(di phenyl phosphi no)-1, 1' - bi napht hyl (BINAP) (0.17 g, 0.25 mmol)
and tBuxX (0.67 g, 5.95 Mol ) are X 29 successively introduced into a
tound-bottoned flask under a nitrogen f.)trmsphere, fitted wth a condenser,
with magnetic stirring. The flask is purged 3 tines wth nitrogen, toluene
(25 nmL) and N-tert 5 butoxycarbonyl pi perazine (0.95 g, 5.1 mmol) are

i nt roduced t4 } Xt phery S: Lef for,2 hours. After
cooling to %ﬁ%&%t%ﬁ?@%hwfﬁte Igﬁ"gw%(lgd%dae%l'g?\%et %m%?lé%‘%?c phase
is washed tw i ; Iyl i r dium 10
sul phat e, f”%&n%ﬁgﬁﬁiﬁﬁé ?‘ga]{?n%ll,l&g %%‘S?Y%EJ%@@(%%%&% rk?(g’?%JbJ?%l ned,
which is chrampdographe on gsidi Cangeladid a gradi e84 Qfch as _

di chl oronet hane/ ethyl acetate (9/1 to 1/1). The title conmpound is obtained
in ayieldafid0hidrHded) (viH MWR (SO0 ME, e c Xd3 udded. 47 (s,
9H), 2.99 (m 4H), 3.57 (m 4H), 6.72 (d, 2H), 6.89 (d, 2H). 4.2:

N-i - (4- Di Sretdyy et ivap heomyd i) (i gres dziaven Tihe fhaskicék TEBed | hedthe &xanple 1.1
(0.67 g, 20 2.2 mmol) is dissolved in trifluoroacetic acid
(trifluoroaceigierithe 20 teymedics tes mfi fedoulaletII adinedd el st iz i ng for
2.5 hours at roomtenperature. After evaporation of the trifluoroacetic
acid, the rERRACH SIS WP | hisatsreaned wodiam ces bemstei 1353 sial ut i on
and the aqueous phase is extracted twice with ethyl acetate. The conbi ned

organi ¢ phadf¥ G heY P& PTHe ARRE $33L 341 WR kB4 sudidum chl ori de
solution, 30Q.,dried over sodium sul te concentrated. After
chr omat ogr ap ?/trb‘?%? < elze?%l‘il‘:'er%n ca?%g]id3 {55, 1

i chl h h I the titl duct is . _obtajned i ield
g:c 06900/; Eﬁo@glag?/ %Et g%g%ﬁjelyﬁ tHe ceonpproounugs 5? foormu Iane(III)n ayte

2-[4- (4-Di i i in-l- i
di Lydg oi ni ggtzrg&ﬁ ?}Qqﬂq%ﬁ% )an% Pﬁidé‘?lod}e ll%erle%%otr ST FL A Y @%ribed in

int 1.1 : I { o] 1 nonmet hyl
ot her (TGNE?C% prpdkedd %O%St)hﬁ%dﬁo%p#oﬁﬁ%%é]géefﬁonﬂﬁoﬁIcfeq(rg‘.) 148 g

0.969 mml ) waiitla R0l Wdpreddint 4 he Waldomdd o, Brmlig ed &P 219 g, 1.07
mml) in TGVE (1 nL) are successively introduced into a round- bottoned
flask fittedviviit la arezedtensefl ,the tHypg@IREP!E Gn which Z represents a
15 1leaving group, preferably iodine. This reaction may be
carried out in a solvent such as dimethylformamide,
ether or tetrahydrofuran in the presence of a base,
according to methods known to those skilled in the art.
The compounds of formulae (III), (V), (VI),
20 (VIII) and (IX) are commercially available or may be
prepared according to operating conditions that are
known to those skilled in the art.
A subject of the present invention is also
the novel synthetic intermediates of formula (II).
25 The examples which follow illustrate the

present invention. The numbers for the compounds given

as examples refer to those in the table given later,



15 stirring. The reaction m xture is heated at 140C for 1.5 hours and
allowed to cool, water is added and the mxture is extracted twice with
ethyl acetate. The organic phases are washed twice with water, dried over
sodi um sul phate, filtered and concentrated. The residue 20 (0.38 g) is
chromat ographed on silica gel (ethyl afzﬁt ate) and the oil obtained (0.246
g) is taken up in a small anmount of di'chl oronethane and crystallized by
addi ng ether. The white solid, which corresponds to the expected conmpound
(0.208 g, 579. s f4 f , B lBag LEENWR OM—Iz S
ppm) DMSO w@%@gﬂ(i&;{%ﬁ@é t}béc?}g%alg/gq 16%%&3‘?‘5% 4H), 4. 47
(t, 31 2H, 7 7.35 (d, 1H), 7.60
(d, 1H). Exa?rfpléon(sgofc%_% ?(gc(?%?% u%%?(}%/%%r%&’ mno- '5

phenyl ) pi perazi n-1-yl] -4, dlhydr0|nidazo[4,5,1 ij]quinolin-6-one (RL1 R2
=R =H RI=-, X=N R4 4-tert-butyl oxycar bonyl am nophenyl, n m =
1) (conpound 57) 10 Exsmgltd &(Tpréﬁmﬁﬂydﬂ of AW Es P04 -d ( 4-

ni t rophenyl ) pi perazi né A solutton of 1-(4-nitrophenyl)piperazine (10 g,

48. 31 md ) fowmikg t¢XIet hyl silyl)ethyl p-nitrophenyl carbonate (14.4 g,
50.73 mml) in 15 tetrahydrofuran (220 nm.) is refluxed for 3 hours with
magnetic stirring and 1 HerPmstparadi droroR@frhikoradd yHadihydrger at ure. The
reaction mxture is concentrated, the residue is taken up in

di chl or onet Hemielaaril 4 o orheingkinc tanenathed L t iRfes= Vil £ IRI N sodi um
hydr oxi de and 20 twice with water. The organic phase is then dried over
sodi um sul ptf'e,= fH4 tered )Jand concentrated; the oily residue obtained is

used wit hout further pLi’]rlflcatlon in the fol | ow ng step (12 g, yield:
71% . 1H NVR (300 MHADIS [SRRPRe 3is @W@J{r@d gigom 1th qoppynd 25 3. 43

(1;”[ E:F)Tr%?e%(%‘ﬂ%% 23 B o082, (0 2 B 13epé€fa@.zﬂéf Aj%t o z o
gpat uleagI 01[ \@%d Al c%aﬂ%%ﬂné%%é)%{ eH (ﬁano %4(?6 n'lrrllr)é ?’ﬂ ﬁgﬂ Snder g

hydr ogen at 'E%?nﬂﬂﬁfrf‘d @ity atmp&eardtceavra@é%ﬁmz %1&?03n§m€i"he et vigorous

magnetic stirring. After filtration and concentrati esi due

obt ai ned i s pHisthW YWyt TderaPWrd i€ 1P Markiish 184 | QY G ge,

for 1.5 hours, in a 250 mL three-necked flask fitted

15 with a reflux condenser. The reaction mixture is then
cooled and poured onto ice, to which is added 20%
aqueous ammonia solution with vigorous stirring, until
a pH of 9 is obtained. The mixture is extracted with
twice 250 mL of ethyl acetate, dried over magnesium

20 sulphate, filtered and evaporated. 9.81 g of a white
solid are obtained and are used without further
purification in the following step. 'H NMR (200 MHz, &
ppm) DMSO D6: 7.8 (d, 1H), 7.5 (d, 1H), 7.3 (t, 1H),
4.5 (£, 2H), 3.0 (t, 2H).

25



10 step: the expected product, which is present at about 50% according to
t.he NVMR and LC-Ms5, is difficult to purify. 1H NVR (300 MHz, S ppm CDC13:
0.04 (s, 9H, 1.03 (m 2H), 2.96 (m 4H), 3.59 (m 4H), 4.18 (m 2H),
aromati c protons not assignable, due to the presence of 15 inpurities.

9. 3: 1-[2-(TrinethylsiIyI)ethyIcarbonyli§4-(4-tert-

but oxycar bonyl am nophenyl ) pi perazi ne The crude reaction m xture fromthe
above 20 step (evaluated as 31 nmol) and di-tert-butyl dicarbonate (7.5

g, 34.1 mml) in tetraverofupan, (50 Ob) 126818460851 ¥fhyaaddsg o 2

round-bottoned flask fitted th a condenser, and e Ts refluxed
for a4 hour sz, Jaileai @2 di6ehiss PEd] 4l dn 26-GaPRAAL e OTRy Lhg 1gsidue is
taken up in a water/ethyl acetate mxture and thé organic phase is washed
twice with water- gheporgani c phase is dried 33 over sodi um sul phate and
concentrated, and the residue is chromatographed on silica gel (1/1

di chl oro- et hane! etdydl axez@l@aloifdsu@eﬁﬂmwa%pdy%lPQ&%LP&Qei s used

wi t hout further purification for the following 5 step. LCGM: MH = 422,
5.4: 1- (45t esdédBubhoxnydaiilden\dain nopheaykppirpraziiie oifhe(pner g@di ate
described in the above point (3 g, considered as 7.12 mmol) an

t et rabut yl amm®mivued ) 10s fintorodiecéd, 3dnder 10. 68t nompén & tmd eptieby dr of uran (60
m.) are successively introduced into a round- bottoned flask equi pped with
a condenser ,lWQrﬁr%gfmeitlinéeekaéCﬁlgf.la'ﬁe witkltta onagnet ic est srref) uxed for
2 hours and concentrated, and the residue is taken up in water 15 and
ethyl acet atd ¥l FQintepmhsand 2 vRerdenseF cethei sedim drydnide hen wi t h
saturated sodiumchloride soJution, dried over sodi um sul phate and

concent r at edtS 29 1 12 CDNPL PFEEIRE ERE 0, Rkl Fmewps)ot s obt ai ned
i chl or ohbt HEHET RO RSN S A9ATR (BbEHAG, DI DR LERARE 1 50 (s,
IR bl s et i

descti bed |1 am e 20 A e B S B R B
34 3.73 molat kesh Weddaredhee ( 0 S @ro A BHemPini &bl (10.0

(4-tert-butoxycarbonyl am nophenyl ) pi perazine (1.03 g, 3.73 nmol )g'are
successi vel y63 r8 mosbcleddi s @l wed diitanhydrous dimethylformamide

15 (200 mL) is added to the mixture. The reaction mixture
is heated at 65°C for 8 hours and is then kept at room
temperature overnight. After evaporation of the
dimethylformamide, the residue is taken up in ethyl
acetate and the organic phase is washed with saturated

20 sodium chloride, dried over magnesium sulphate,
filtered and concentrated. A flash chromatography on
silica gel (750 g) of the crude product (22 g) with an
elution gradient of from 10% to 30% ethyl acetate in
petroleum ether gives the title compound in the form of

25 a yellow oil (16.58 g, 95%). 'H NMR (300 MHz, & ppm)

CDCls: 1.25 (t, 3H), 2.15 (quint., 2H), 2.40 (t, 2H),



bottomed flask fitted wth a condenser, with magnetic 5 stirring. The
reaction mxture is heated at 140C for 2 hours and allowed to cool, water
is added and the mixture is extracted twice with ethyl acetate. The

organi ¢ phases are washed twice with water, dried over sodi um sul phate,
filtered and concentrated. 10 Chrorratcb%raphy of the residue on silica gel
(di chl oronet hane/ ethyl acetate gradi ent™” 75/25 to 1/1) gives the expected
conmpound, which is then crystallized in a dichloronmethane/ether m xture to
give a whit 0,043% C 4 1H N 0|\/HZ 6 15
opm  DVBO D& ]%04‘59‘9’(‘3@‘:9!13“14) 2H (?t5L' 2%5 M5, (%634 ‘R’ s M aH), 4. 47
(t, 2H), 6.941 ((T?d—i),lﬂ) 15 (dd, 7.33 (m 2H), 7.35 (d, 1H), 7.61 (d,
1H). Exanple 6 2 Ani nophenyl )p| perazin-1- 20

yl 14, 5-di hydroi m dazo[ 4, 5, 1-ij]quinolin-6-one di hydrochloride (RL = R2 =
R2" = H R3 =-, RA = para- am nophenyl, X =N, n = m= 1) (conpound 50) A
sol ution of 1h>adrzogmtqﬁmlﬁe(zgae&uld‘roﬁltil?e'}pémﬁia%wﬁﬂl)trﬁléc!}a&‘é)fmound of
Exanple 5 (0.22 g, 25 0.497 mmol) and the reaction mxture Is stirred at
room tenperat ur e Ty exHidursstebthe( @By tg NG M KX ikl )i i GRS riaf ed and

t he expected conpound is obtained, 35 after trituration fromether, in the
form of a whidtralsainaf fan 568 8 B0%is lLikhIWRIERD it &S PrModdBO D6:
3.06 (t, 2H), 3.63 (m4H), 3.84 (m 4H), 4.65 (t, 2H), 7.10 (d, 2H), 7.26
(d, 2H) 7 38 Kedt roud-boBponed] fla) withy maghetlid sttty br oad peak,

2H) . rrpl e 7: 2-[4-(4-Acet am dophenyl ) pi per azi n-

1-yl ] 4, 5- di HRIIAWAH &20 [, tiqr ]qﬁumqqu$ ldrté’ll(LRl hydmexideR2' = H R3 =
-, R4 = para-acet am dophenyl X = (conpound 60) The
corrpound of 1d%®g2% “H‘Bﬂrmﬂicbo “&ndet rqle?cqiﬂlfﬁﬁ Y&Ye80 L, 0.572
mol ) ar dtoa sal ut.i g acetic acid (27 4L, 0.468 mol) and

car bonyl@ i air&xet YE 52 ]gefqbok?déferﬁﬁﬂ OuSF B RY 990 . The reaction

m xture is edu net i irrin t 70C for 20 hours. After
evapor ati on a gjeer t\rjg%ugl dcr% R wWaken &éh up in water and
triturated, % ff shing the solid wth
a 20 m ni num armotl}]r?flt e?)? d&c rorre %réeﬁzgncé estraﬁ:q’vﬁ ﬁ:ak[\%n dp gi Tes the

Cipec oS commpd it @ 4o YN @0,y ol ST, 150 (5
7 15 (dd 1@rec3.p3.ia(ti§ olﬂ'ﬂ)a,lnéd‘%.s( Cﬁll&'@r’ed? Cﬁ]f (Qzashed w1th ethyl
15 ether and then dried thoroughly under vane-pump vacuum
over phosphorous pentoxide to give the expected
compound in the form of white crystals (14 g, 92%). The
compound is used without further purification for the
following step. 'H NMR (300 MHz, § ppm) DMSO D6 + &€ D,0:
20 1.85 (m, 2H), 1.95 (m, 2H), 4.20 (t, 2H), 7.25 (m, 2H),

7.55 (d, 1H), 7.60 (d, 1H). LC-MS: MH' = 239 (acid).

1.2.3: 1-Chloro-8,9-dihydro-7H-2,9a-diazabenzo[cd] -
azulen-6-one

25 The lithium salt (11.95 g, 49.7 mmol) is
introduced into a 2 L three-necked flask under an argon

atmosphere, with magnetic stirring, a condenser and an



25 1H), 9.70 (s, 1H). 36 Exanple 8: 2-(4-n-Propyl pi perazin-1-yl)-4,5-

di hydroi m dazo[ 4,5, 1-ij] qui nolin-6-one dihydrochloride (RL =R2 = R2, = R4
=H X=N R3=n-propyl, n=m= 1) (conmpound 26) 5 The internedi ate of
formula (Il) frompoint 1.1 (0.2 g, 0.969 nmol), 1 nL of triethylene
glycol nononethyl ether (TGVE), lutidipe (0.37 nm, 3.30 mmol), cesium
fluoride (0.148 g, 0.969 mpl) and a s tion of N propyl pi perazine

di hydrobrom de (0.296 g, 1.18 mml) 10 in TGVE (1 nL) are successively

i ntroduced in a __round- bott flask equipped w condenser, wth
magnteti c sgiarcfrfntgl.onr%]eu%etaﬁlt'ti%%%%iagﬁrﬁe&%b%{hlt'l 'OC| f?_r 2 hogrs |15d
m nutes and @ GRO SHS! c nate solution and soli
sodi um 15 ccfﬁ o}% eéat(r}le addﬁerdé%% ﬁle X uér”eg‘fegg ervgz?orsaéfoe%m%s\’/vi ce wth
ethyl acet atiganctig & gani phases,ar V@ISJ i wi t a}w; t ed. sodi um
chloride solgﬁetr} on, drigd gver sod]i uC?nllsu %t%@ﬁl%’r elzbzzm c@nclgsntrat ed.
The resi due acq@iABENRIS, GHNMAUTEOGFARNE G AN Sid 1158 a8 ol %‘!ﬂlﬁé jf2SOt e of |
0 e oi

di chl or onet hane/ net hanol /NH40H). and the di hydrochloride sa

obtai ned § 0.122% @) ficx SySikiesiaaehBdut diERD] A NGnididm &higmide anount of

di chl oronet hane and adding a saturated sol ution of hydrogen chl oride gas

in anhydrousl ®etiterg, Tiet vhirne 1s)olid,added it et SpaElsnd D a2 tdte @xpect ed
product (0.23 g), is filtered off. LCGMs: MH = 299. 1H NWMR (360 MHz, S
ppn) DVSO D&hleprddig tthusgightalinig’l (amd 2 mBlx08i1{emistitief 131281 (far 2H), 3. 62
(3, 37 2H), 3.88 (m 2H), 4.25 (m 2H), 4.65 (t, 2H), 7.42 (t, 1H), 7.60
(d, 1H), 7. 76 RawrsiHThel reggiltsing Mixtubeans e@®led (ahd ditterBut yl oxy 5

car bonyl pi perazin-|-yl)-4,5-di hydroi m dazo[ 4,5, 1- ij]quinolin-6-one (Rl =

RR = R = ROYFed ontoyan NceRFalt miptung Anskyesgmasthiad with h,2-1)

(compou 12). The internedi ate described_ in point 1.1 (0.25 g, 1.2 mol),
TGVE (1. rr@l,cmﬁriocﬁtﬁ@%. 1%‘59 Arganis Phesqys washad whth vori de (0. 184
g, 1.21 mmol)_.,and.a . solution.aof tert-butyl.-l-piperazine carboxylate (0.237
g, 1.28 mmol atlur{%f@ﬁEs fy TS holé’rré1 eucscoé%’éij\?@’y d%lrﬁaqzc?d’lﬁ?ed into a

round- botto f [ | W th smagnet. c stirring.
The reacti on%%nésa?%\ %%@p?%‘?%e‘%r%% fgllt%%%e?%g f}}\gougrbslvé%l ary owsd to cool

water is addagidtdd SEF XU dsh SHIRERLAMIRE O the e acetate. The
organi ¢ phases are washed twce wth water, (?I‘I ed over sodi um sul phate,
filtered anghroduct (10.6 g) on silica gel (800 g), eluting with
15 20% ethyl acetate in dichloromethane, gives the
expected product in the form of white crystals (7.06g,
65%). 'H NMR (300 MHz, 8 ppm) CDCl;: 2.40 (quint., 2H),
3.15 (t, 2H), 4.40, (t, 2H), 7.35 (t, 1H), 7.95 (4,
1H), 8.05 (d, 1H). LC-MS: MH' = 221.
20
1.3 Preparation of 2-chloro-5-methyl-4,5-
dihydroimidazo[4,5,1-ijlquinolin-6-one (A = Cl, R1 = H,

R2 = CH;, R2’ = H, n = 1)

25 1.3.1: Methyl l-methyl-3-(2-chloro-l-benzimidazol-

yl)propionate



concentrated. The residue obtained is chromatographed 20 on silica gel
(-1/ 1 dichl oronet hane/ et hyl acetate) to give the expected conpound in the
formof a white solid (0.315 g, 73%. LCMs. M+ = 357. 1H NMR (500 MHz, S
ppm DMSO D6: 1.51 (s, 9H), 3.07 (t, 2H), 3.46 (m 4H), 3.58 (m 4H), 4.52
¢t, 2H), 7.23 (t, 1H), 7.43 (d, 1H), 7.68 (d, 1H). 38 Exanple 10:

2- (Pi perazin-1-yl)-4,5- dihydroi mdazo[4,5, 1-1]]quinolin-6-one

di hydrochloride (RL = R2 =R2 =R3=R4 =H X=N n=m=1) (conpound
13) 5 A saturated s i on of g of 4 as 4 nh,anhydrous ether is
added to a comogzn}q%#g]g}nfgl%%@%g}%ﬂ OUZ%'%I#’[R') ip@%df“%%ﬂ\ ved in a

i ni mum ao(his &1 SEURNGL 0 ANELLNS B P 12 MRLAALGES Haders mRgnet | ©
stirring at roomtenperature overni ght. I's mxture 1s 0 concentrat ed

and the residue disrdddaldd zerhdin dhd@t hanol il o gt fiane, m xture. The
expected compound is obtained in the formof a white solid (0.07 g). LC

M5 Mt = 254 tH bR A BO G Mz i By PR JABR {6 Rurkdeltand d) . 3.95 (m
AH), 3.94 (m 4H), 4.66 (t. 2H), 7.43 (t, 15 1H), 7.61 (d, 1H), 7.80 (d,

1H), 9.63 ( corttdnsdxanpitdhl B 2¢4A-ricet yl i@ azidhd ddmA 5-

di hydr oi m dazo[ 4,5, 1-ij] qui nolin-6-one di hydrochloride (RlL = R2 = R2, = H,
R3 = - |, RAmet®ECH3;1ate N0 ml mE mD Brd admpownitiedd) THe conmpound of
Exanple 10 (0.085 g, 0.26 mmol) and triethylamne (75 L, 0.52 mmol) are
added to a xefaitianh wifxtuxs iic agilyesl 1fo. B4umml )gllowed to

hydr oxybenzotri azole (0.055 g, 0.349 nmmol) and 25 dii sopropyl

azodi car boxydtle 55 the ehlarafiaym js thin fwranatetheo (S M@he The
reaction mxture is , maintai ned under magnetic stirring at roomtenperature

mai
39 over ni ghtr&HFYS I IGRRAE WR Heiehhy hatetat emnd NhewREGSEHIGr i ¢ aci d
solution,., The crude product js . obtained by the usual acid-base extraction
and aqugbchs pe}ﬁss%e’ss, "‘faoﬁq'?eé%/\éd Yoy W%fg“t r CHadEhver 5 sodi um
sul phate an i . A chromat ogr aphy .on ilica.gel (95/5
di chl or onet '%é—’ﬁtes et egénoﬁocghlé{%}/ecg}hﬁ%é)egxsp@c‘%/telfnc‘oﬁboﬁﬁ?f 0.04 g). LG M5 MH
= 299. 1H NMR,dm0Q ; S, CH ta,. 2H), 3.46
(m 2H), 3.52(m 2%g,gbﬁ"?o%n%%é4g%,B%spf"(c%%t‘(zkbl,é% s 2031.8(#111%, 7.43
(d, 1H), 7. 6R1(d1 Kd) WAL bRicidnd 4detlriRHY BF DRIRErAA Necl -39 -
4, 5-di hydroi m dazo[ 4, 5, 1-ij ] qui nol i n-6-0ne

ethyl acetate in petroleum ether gives the expected

15 product in the form of white crystals (10.1 g, 40%). 'H
NMR (300 MHz, & ppm) DMSO D6: 1.15, (d, 3H), 3.05 (m,
1H), 3.50 (s, 3H), 4.25 (dd, 1H), 4.50 (44, 1H), 7.25

(m, 2H), 7.60 (m, 2H).

20 1.3.2: Lithium l-methyl-3-(2-chloro-l-benzimidazolyl)-
propiocnate

This compound is obtained according to the method

described in the preparation in point 1.2, by treating

methyl l-methyl-3-(2-chloro-l-benzimidazolyl)propionate

25 with lithium hydroxide. 'H NMR (300 MHz, & ppm) DMSO D6

+ € D0: 1.35 (4, 3H), 2.60 (m, 1H), 4.10 (dd, 1H), 4.40



di hydrochloride (Rl = R2 = R2” = H R3 =-, RA =15 4-pyridyl, X =N n =m
= 1) (conmpound 23) The internedi ate described in point 1.1 (0.2 g, 0.969
mmol), TGWE (1 nL), lutidine (125 L, 0.969 nmol), cesiumfluoride (0.148
g, 0.969 mmol) and a solution of 1-(4-pyridyl)piperazine (0.238 g, 20 1.02

emol) in TGVE (1 mL) are successively ijyroduced into a round-bottoned
flask fitted wwth a condenser, wth netic stirring. The reaction nmedi um
is heated at 140C for 1 hour 50 minutes and allowed to cool, saturated

sodi um car bo e | utdq a i d ium 25 chlari e ded and the
m xture i s exir'acted tr{/\ﬁoi(ﬂ:.se p"\?\ﬁ tsﬂ'be‘t hfd%j%cg%’at ) ’I'(r)l{e' €$g§‘5n cﬂg)nas% - are

washed tw cgmg Wiphft Sabyigat :5qdi um chl ori de solution, dried over 40 sodi um
S 2abdlgal g X . - .
sul phate, filtered an& coécgﬁﬁﬁated. The residue obtained is

chromat ographed on silica gel (95/5/0.5 dichl oronet hane/ nmet hanol / NHACH)

to give the expected conpound in the formof a white solid (0.071 g).

LC-M5: 5 MHr =3 3342 Jdh INR (366 - £ PRKMRA f a7 ,é,tl—li_‘frb’ 3.58
(m 8H), 4.51 (t, 2H), 6.91 (d, 2H), 7.18 (t, 2H), 7.37 (d," 1M, 7.63 (d,

1H), 8.2%¢ (duiridliir=ermie 13: 2-(4-Benzyl piperidin-1-y].)-4,5- 10

di hydr oi m dazo[ 4,5, 1-ij] qui nolin-6-one di hydrochloride (RL = R2 = R2’ = R3
= H, R4 = benzyl Th{s dimpoundnis Ybtirasp i 1Dhel e tHitas nediat e
described in point 1.1 (0.206 g, 1 nmol) dissolved in anhydrous tol uene 15
(8 L), pot aswiandirer ttdthexime-Hd@ Esamibed drmpint 1.2 by

2, 2" - bi s(di phenyl phosphi no)-1, 1' - bi napht hyl (0.04 g, 0.06 nmol),

pal | adi un( | I5Freatetis & § GWwoesE1ve 1 wirldl oxalwl ahlsinitdeotofgive

N- benzyl pi perazine (0.2 , 1.2 mml) in toluene (2 nL) are successively

i ntroduced iM% @%@%&%&qmmwﬁ Atk il R lamigHdEhser, with
magnet i tirrin nd 1yn It engat nosphere. The_ reaction m xture is
heat ed ;§F8§%§%V%f%th#,H§%I2%@8 &% 'céo??mgipﬂﬁédD 'tﬁ'éghgﬁ'aégiate and
washed succ jvel i.f\h t ti.nes) i urate 5 sodi um

chl ori de so%tsjtsiloon(,ny'd\r/#féd \(l)&\%elfd s(o I'u rHsi‘)ul pﬁar%e\,,\fé‘i]'i ﬁ?@r'e?'a‘fri?d étoncent rat ed.
The residue qi;5 C togr ed 24, g, 2 dichlor t hagelet hyl 41

acet at e) toléﬁ\/eh{'ﬁftgae(;&%e?tmgd gg%c?uc(t&’( OI%TSQ'SN{C% N 2/2&‘: 346. 1H NWR

(360 MHz, S ppm) DMSO D6: 1.37 (m 1H), 1.67 (broad d, 1H), 1.80 (m 1H),
2.58 (d, 1H), 2.84-3.00 (t, 2Hand m 1H), 3.81 (broad d, 1H), 4.40 5 (t,

2H), 7.12 (t, 1H), 7.20 4 mrepdratbiobof BtcdhHlorbid, 5-dihydro-9-
15 methylimidazo[4,5,1-ijlquinolin-6-one (A = Cl, Rl = 9-

CH;, R2 = R2’ = H, n = 1)

1.4.1. 2-Hydroxy-4-methylbenzimidazole
2,3-Diaminotoluene (5 g, 41 mmol), 1,1-

20 carbonyldiimidazole (7.3 g, 45 mmol) and 50 mL of
anhydrous DMF are successively introduced into a 250 mL
two-necked flask under an argon atmosphere, with
magnetic stirring. After heating the mixture at 90-95°C
for 4 h, the solvent is distilled off under vacuum and

25 the residue obtained is taken up in water (250 mL) and
extracted with ethyl acetate (3x250 mL). The insoluble

product formed during the extraction is recovered



and d, 1H), 7.5 (d, 1H) Exanple 14: 1-(6-Oxo-5, 6-di hydro-4H

i-m dazo[ 4,5, 1-ij]quinolin-2-yl)-4-phenyl-4 10 piperidi necarboxam de (Rl =
R = R2 =H R3=CONH2, R& = phenyl, X=C, n =m=1) (conpound 43)
14.1: Conpound of formula (I11): 4-phenyl- piperidine-4-carboxan de The
conpound i s obtained according to the ﬁl‘g synt hesis described in the
literature: Bioorg. Med. Chem Lett. 9), 1997, 2531-2536. 14.2:

| - (6-0xo0-5, 6-di hydro-4Him dazo[4 5, 1-

i j i nolin-2- -4- h - er necar bo de 300 of _conmpound (11
:jje]sglrj: bedI i n(24py4) 2%1':?@1}1 5C I‘gl X earefd"’rg%h%@ pg?agm uﬁn )
fl i d 51 f bed
bbove are | AERTOE Bt %0&? Gl s&%’@w‘ﬁafcﬁ’%ﬁ i 5 ogen. The
m xture r :br?d*lé nder hi gh
va)éuﬂm IZE 'Isfhleltgegfs%%lagen%étt al ne %llaés %?ﬁr orra%% ra]‘j;m;hnfe %ﬁ Igaji[ ?%aélg%f (|78 200
m crons) wi t&esﬁ.«.f@d(fkf&iﬁt 206 ngrft hﬁiﬁ}!tiihtﬂ}é?)h' CLORRIRNAAY 0 }E% prgoduct

o]

obtained is then | recrystallized froma mninum anount o t acetone.
270 mg ofs Wigne @Mss @6: ar bt mad., Thersi gnal sy n e tdie MYR gpectrum
correspond to the expected product: 1H NVR (200 VHz, S ppm IjMSO D6: 2.0
(m 2H), 2.5 (m 5 2H, 3.0 (t, 2H, 3.2-3.8 (m 4H) 4.45 (t, 2H), 7.0 7.5
(m 10H) Exanple 15: 1-(6-Oxo-5, 6-di hydro-4H

i m dazo[ 4, 5,11-4 |3 qui o i ar®-4Hne thydlssnyd i dz @l nopi peri di ne

di hydrochloride (RlL = R2 = R2” = H R3 NH2, R4 = phenyl, X=C n = m=1)
(conpound 46) 4 m-Bfdrmncehtmettiad kepmiousidnareoctl &3 ¢, agl dusdl)ut i on are
added to conmpound 42 fromthe table (0.53 g, 1.21 mmol), nanufactured
accordi ng t Giché O SImah e beahlaovde anedingsuidiaed rsana of

met hanol i ntai ned under magnetic stirring at room tenperature for 30
m nut es. 10I'h&ﬁ%r’°é‘"i é’lec,"g??é%rﬁlraé'tliadm i en \Pﬁﬂﬁﬂﬂ%ﬂ?%ﬂ*@#ﬁ;sﬂ@t}é’l i s taken

up in absol ute than and th re-.evaporated t ess The expect ed 20
conpound |s”}?ﬁn§ med ﬁ%ﬁ'rt’?‘i'é’gr‘o?%eoflnjzi‘ 1% e’“ssd‘i‘?fgl %{]4@@) PYINVR (200

UE S ) MEG e M S Ll Tl +2 (T

4- (4 Hydr‘;yg(,qpen ‘
| ] -4, 5-di hydroi mwé')az%[ogqéﬁzdkﬁ ldlu‘:'idno 48 t%(enneurt Ap water

(250 mL), neutralized to pH = 8 with 28% aqueous

2 [
1-y

15 ammonia and the aqueous phase is extracted with ethyl
acetate (3x250 mL). After the usual work-up, the title
product is obtained in a yield of 93% (6.23 g). 'H NMR
(300 MHz, 0 ppm) DMSO D6: 2.47 (s, 3H), 7.01 (d, 1H),
7.11 (t, 1H), 7.32 (4, 1H).

20
1.4.3. Methyl l-methyl-3-(2-chloro-4-methyl-1-

benzimidazolyl)propionate



43 R =R =H R3 =-, X=N R4 = 4-hydroxyphenyl, n = m= 1) (conpound
71) 16.1. 2-Chloro-4,5-di hydroi m dazo[ 4,5, 1- ij]quinolin-6-one ethylene
ketal 5 A solution of the internediate described in point 1.1 (0.6 g, 2.9
mmol ) in 1, 2-dichl oroethane (10 nL), ethylene glycol (0.216 g, 3.49 mmol),
- toluenesul phonic acid (0.01 g) and t%'nethyl orthoformate (0.372 g,
3.49 mol ) are successively 10 introducéd into a round-bottoned fl ask
fitted with a condenser, with magnetic stirring, and the m xture is
completed with 1 2-di chl oroet hane. Th resulting mxture is
3Tﬂ%‘91%%e cgﬁéguﬁﬁ 1§ r%?a{%g ?%%%5 }%g(%?hgm

refluxed for 24 hours, é Sa anount Bne gl ycol,
15 p-toluen%inﬂggpf i tr.l r{ hof or pat re d and the
m xture i s Heated oér; (gg%%??lgléei? g%r%%%%{ %8 %f?'e? gi'a%%r ti%%ggf the

sol vent, thennes{sWe 3z | 3K §pm)Unidh B!z aoetad e Apd washedwith dilute
sodi um carbonate solution and then with water, and the organic ' 20 phase is

dried and evzappy af sk t ps drymesss . e ¢ esiglie 7166 chy o paraphed on silica
gel (gradient: pure dichloronmethane to 96/4 dichl oronethane/ et hyl acetate)

to give the 1H}) &7 conpoaundi®0. 54 g, 74% . M+ = 251. 16.2. Preparation of
2-[4- (4-benzyl oxy- 25 phenyl) pi perazin-1-yl]-4,5-di hydroi m dazo[ 4, 5, 1-
ij]quinolin-6-one ethylene ketal 44 The internedi ate described in point
16.1 (0.54 g, 2.16 nmol), TGWE (3 nL), lutidine (277 uL, 2.38 nmol),
cesi um f | uord de. 4 0.132gh ium 21 e trirwol ) 3 -a)- dh { eedrehzyd thxylbtieny| ) pi per azi ne
(0.725 g, 2.38 rr.rm_l%‘iare 5 successively introduced into a round-bottoned
flask fittdPwdih RzohderiReepionate nagnetic stirring. The reaction
medi umis heated at 1000C for 3 hours, lutidine is added (300 gL, 2.57
mol ) and the mi xXF 11k RRARRPRE 4D RKEBAFEB arAAEdimhedithre i s

cool ed, wat er %Jsrad eed- d the resulgdin mxture is extracted , twce

with etd_ R[S w°|o:r Phseam eethwa%t*r?ed (ﬁv%éw%%vﬁér, gr!ed

over sodium p : re caopcentra resi,dque obtained is

purified by ¢ r{)?réa(fobgir%’phi \?\fn’)c%ﬁ) gﬁc'i rcba‘ 3ge(lec{%('g}g'§i’e%t'4f%r orf’90/ 10 15

di chl or onet e/ t t 6 i.chl t han t hy. cetate, and
0 S0 2 L L, ST e,

then gradient from et aceta et'hyl " “dce thanol) to give
the expect edigomppundycopt am nated with about 50% ketone originating from
t he hydrol ysis of the ketal

15 1.4.5. 2-Chloro-4,5-dihydro-9-methylimidazo[4,5,1-
ijlquinolin-6-one
The title compound is prepared according to the
procedure described in Example 1.3.3. (4.72 g, 76%). 'H
NMR (300 MHz, & ppm) DMSO D6: 2.58 (s, 3H), 3.05 (t,

20 2H), 4.53 (t, 2H), 7.19, (d, 1H), 7.52 (4, 1H).

Example 2: 1-(6-0Ox0-5,6-dihydro-4H-
imidazo[4,5,1-ijlquinolin-2-yl)-4-piperidinopiperidine
(Rl = R2 = R2' = R3 = H, R4 = l-piperidyl, X =C, n=m
25 = 1) (compound 45)
400 mg of chloro derivative of formula (II)

described in point 1.1, 5 mL of dimethylformamide,




20 function (0.365 g). LCMS: M+ = 483, M+ = 439. 16.3. Preparation of
2-[ 4- (4- hydr oxyphenyl) -

pi perazi n-1-yll-4,5-di hydroi m dazo[ 4,5, 1-ij 1 qui nolin-6- one ethyl ene ket al
The m xture of conpounds from Exanple 16.2 25 (0.365 g), ethanol (60 ni),
di chl oronet hane (about 0.5 nlL) and 10%gpal | adi um on-charcoal (0.04 g) are
i ntroduced into a round-bottoned flask “and mai nt ai ned 45 under magnetic
stirring and under a hydrogen atnosphere for 17 hours at room tenperature.

ém g;raz Io|g£ ;phegﬁ%n sﬁfc?eéagg%{e@ﬁl( gr aédl} %efégémxﬁﬂd? h?o? oﬁ@%ﬂ‘ge éf%n%M 6
?gggl mmeg %ﬁ%ﬁ@%@{% ﬁ&l@iﬂ%ﬂg@rfdiﬂg Qf@%&é&#@%g&}ﬁ 1H NVR

4.08-4.20 (nio¥H hourd ¢ 1400 . tnHSex dé’vag?é‘ﬂat%rge‘bf (e LVverdr 04 (M
2H), 7.32 (m 1H), 8.91 (s, 1H). 10 16.4. Preparation of

2-[4- (4- hydrahey presniydye is chromatographed on silica gel (eluent:
pi perazi n-1-yl]-4,5-di hydroi m dazo[ 4,5, 1-ij]quinolin-6 one

2- [ 4- (4- Hydraaiplheromg thass azi 8% mgttHarhBr. 375 mg of product are

di hydr oi m dazo[ 4,5, 1-ij]qui nolin-6-one (0.055 g, 15 0.14 mml) is dissol ved
in 11 nL of Q]@taanydr dfrureheafdrm8. &f nd eh isgusious o3%chy drbaiMRri ¢ aci d
solution are added. The mixture is |eft under nagnetic stirring for 16
hours at rooGﬁQ%r?ﬁb?:ataJmﬂén@M%rﬂGat becx.@r (@, A@)s.3.Af t@f, @H)ution with
water, the mxture is 20 basified wth sodi um bi carbonate, extracted tw ce

with ethyl 3af?e13d-t4e Ghd e o ganid phblsedt % dri eillovet- 4 s@di um sul phate.

After the usu u t.he r idue. is_ purified by chromatography on
silica gel a'dl en‘% ‘?dr'orﬁ}l:fl chl ot offtt idhe to 94/ 6

di chl orglorgat hane/ met hanol) 25 to give the title product (0.027 g, 55%. 'H
NVR (500" MHz, 8 ppm) DMSO D6: 2.99 (t, 2H), 3.13 (m4H), 46 3.53(m

4H), 4. 47 (t, 2 6. 67 gofhm " A 1 7. 60
(I;) 1H), 8(88 (|s_|) 1H). 'Exa'rr%]'ll-%—sg &5}‘&513%14@% [ulorophen%l/ pqr?e’%;i‘é;zdli‘n 1H)5

1]-4,5-dih dgggbu Ql 6- Rl = 9-CH3i R2 =
>F/\’2] = H, :st—k-qn& Iﬂwﬁ#%ﬁlﬁe{ﬁyﬂn 4—-nm —02)6 (((:orrpound 84|) The

i nter medi at @Mdﬁﬁd]lﬂimlmlﬂnﬂn dl.orie OFB0Z mWI) RAIGERY 1),
lutidine (0.116 nm., 10 0.998 mmol ), cesiumfluoride (0.138 g, 0.907 mmuol)

and 4-f | uor ephey |pinpedieaziyie -G il igiy10. 39& mwly -are ppuccessivel y
i ntroduced into a round-bottomed fl ask
15 (compound 48)

3.1: 4-(N-piperidino) Boc piperidine
3.98 g of 4-oxo-N-Boc piperidine, 1.7 g of

piperidine and 7.1 g of Ti (IV) isopropoxide are mixed
20 together in a three-necked round-bottomed flask under

nitrogen, and the mixture is left stirring for one hour

at room temperature. 20 mL of absolute ethanol and

850 mg of NaBH3;CN are then added. The resulting mixture

is left to react for 17 hours at room temperature, 5 mL
25 of water are added and the mixture is stirred for 5

minutes and filtered through Whatman paper. The pink

solution is evaporated, the residue is taken up in



fitted wth a condenser, with nmagnetic stirring. The reaction mxture is
heated at 140C for 3 hours and 15 allowed to cool, water is added and the
m xture is extracted twice with ethyl acetate. The organic phases are
washed twice with water, dried over sodium sul phate, filtered and
concentrated. The residue obtained is Zﬁﬂr omat ogr aphed on silica gel
(gradient 20 from pure dichl oronethane to 98/ 2 dichl oro- nethane/ net hanol)
to give the expected conpound in the formof a white solid (0.206 g, 62%

o 1 (PO, R 6 e US4 ol i (g
di gzagenzorgrfjé]bg{z.%}élrﬁaG I%r%g%q:hé éé%—%e.p&a@é&y T}ge gﬁ%%&g ogﬂé%egdaN R4 =

4-f 1 uoropheny 1cH}:oma3: gﬂ l'i]e)d (P $P)silica and eluted wi
1- Chl or o- 3- net hyl - hydro- 7H 2, 9a-~ 5 di azabenzo[ cd] azul en- 6 one (0.2 g,

0. 852 mmol) ,acKﬂ‘dﬁe(.Z ZTL?) g |dft igliine v&&c&@%ﬂst&ll&?ﬂem:}e cesium fluoride
(0.130 g, 0.852 nmol) and 4-f|uoropheny|- pi perazine (0.169 g, 0.937 nmol)

are successiotslainddt ridoi MR | spier taruno Wl -Winitdlores- Fd Asdndd tdednd th a 10
condenser with magnetic stirring. The reaction mxture is heated at 140C
for 3.5 hourexpauted |tunttrurecodnd ties eyrdducddied vt twicchwdt ure i s

extracted twice with ethyl acetate. After the usual work-up, the residue

obt ai ned i s faritdar eyridiar toersifia dhwel fqlgrandinentsted £ r om pur e
di chl oronet hane to 60/40 dichl oronet hane/ ethyl acetate) to give the title

conpound in the formof a white solid (0 137 g, 42% . 1H NWR (500 MHz, S

DVBO 3 . 3.04 3. 4H), 3.40
(b a2 T RSy W&wiryra(ps i T e s e
5. 4- (4- heny!|
yl][ 4(5 adﬁ;%?g ?n?/re% Eﬂy |m é’zé’[nf 5°bf‘5\‘ﬂecﬂj - B (%L = 7-cH3, R2 =

R2' = %ﬁ *h tﬁ31' on§5 QhEB%ks Qn= tﬁbGagéegc nggund 83)

20h|oro45ci"r ui nol in one 59, 1.1
I fl id
mol ), TGE 1(1%1'15!: ma)nd %érytév%?ﬁa(tfédlma Mo o %@21 fti? uoride

(0.167 g, 1.1 nmol) and 4-fluorophenyl plpera2|ne nmol ) are

successi vel )éxlé"ltdbwiciﬁii i il o raendrdiet LG sk diidted with a

condenser, with
purification in the following step.

15

3.3: 4-(N-methylpiperidinium)piperidine chloride
The crystals obtained above are suspended in

20 mL of dichloromethane to which are added 5 mL of a
saturated solution of hydrogen chloride in ether. The

20 gummy precipitate obtained is redissolved in 20 mL of
methanol, evaporated to dryness and taken up in 5 mL of
methanol. This solution is cooled to 0°C, 1.35 ml, of
sodium methoxide (at 30% in methanol) are added and the
mixture is stirred for 15 minutes, filtered and

25 evaporated with a vacuum pump. The amine obtained is
used without further purification for the following

coupling.



5 magnetic stirring. The reaction mxture is heated at 140C for 2.5 hours
and allowed to cool, water is added and the m xture is extracted tw ce
with ethyl acetate. After the usual work-up, the residue obtained is
chromat ographed on silica gel (gradient from 80/20 10 di chl oronet hane/ et hyl
acetate to 40/ 60 dichloro- nethane/eth acetate) to give the title
conpound in the formof a white solid%%. 26 g, 65%9. 1H NWR (500 WMHz, 6
ppnm) DVBO D6: 2.59 (s, 3H), 2.98 (t, 2H), 3.26 (m 4H), 3.49 (m 4H), 4.42
(t, 2H, 6.94 (d, 1H, 7.05 15 (m 4H), 7.50 (d, 1H). Exanple 20:

2- (4- (4-Fl uorophenyl ) pi perazin-1-

yl]-4,5-di hydrp- i i dezo[ A4, ~d j 4.0l L 0- B one. = 8- , R2 =
R2' = H, |=23y3c:JI 4-)', %x@@llrﬁ :Plz-¢ u%?%sz%%%ﬁw %{:ﬂﬁ%d:é%l[{’c%’n%ﬁnd 82)
The title ¢ ichd 15i 1231 -8y 1 ; A, 20t 5 ;

2-chl or o- 4, g@l?ﬁ%dr o- 8- m_?}hl;bﬁhmﬂd%golﬁh%l?]ﬁf%ﬁl%ﬁ%h nq%l-%l;lled%nd

2-chl oro- 4, 5- di hydr o- zogmeidyd4 M-dand+b-5 5id il dm- 6-one, using the 25
conditions described in Exanple 19. After chronatography on silica gel,
two successiineldecaeyst,d |1 zatlinisnglave- 8 tunaleigi redul somer cont ami nated 49
with only 4% of the other isonmer (0.053 g, yield calculated on the good

i soner: 48%dinkHHWH qr5@0niMdr, ® mgpr)f DA G ur?. Aldrs,de3H)0. 2.8 (t, 2H),
3.26 (m 4H), 3.55 (m 4H), 4.45 (t, 2H), 7.06 (m 4H), 7.18 (s, 1H), 5
7.44 (s, 1Hef EBednmplutidine gnd (U-GFlaisrfopheiH ) pi per azin-1 -

yl]-4,5-di hydro-7-nmet hoxyi mi dazo[ 4,5, 1-1j]quinolin-6- one (Rl = 7-0CH3, R2
= R = H, R?@X%Pl%efﬁlwfﬁmpﬁ?#qw ilde pre pdded fa@mpound 81)
The title conpound i s optained from 2- chl oropi_perazin-1-yl-4,5-di hydro-7-
met hoxyi mi déggﬁezﬁ%?efjﬁﬁcfcﬁi R FE IR8 G He e ditdingions iR & i bed in

oy R et AT (R LR o 28 i 327

4H), 7.58 ( _dhe ich.faollows jllustrates the 20 .chem cal

structures and kt r?endp%?lsel ?ge{%odﬁogper GRETE 1P cﬁlfrﬂ?@r%ogfr?gﬁ of the

|_nvent| on Cofy @FRANGE;NG J0 i t(%rq:qger(aé&ljeq{gylﬁc(}{l)dr Q;eeocﬁgqllen ;QR, Whether n
1l or 2inths formula, two conpounds of fornula ave een

represent ed 1he) g oMddb1 fRia @AY Urildie1die S ByMgy 919 Rfrd he atons on

t he benzi m dazole nucleus. 1In this table:
product are obtained, the NMR spectrum of which

15 corresponds to the desired structure.

Example 4: 2-[4-(4-Dimethylamino-
phenyl)piperazin-1-yll4,5-dihydroimidazo[4,5,1-
ijlquinolin-6-one (R1 = R2 = R2’ = H, R3 = -, R4 =

20 para-dimethylaminophenyl, X = N, n =m = 1) (compound
58)
4.1: 1-(tert-Butoxycarbonyl)-4-(4-dimethylamino-
phenyl)piperazine

l1-Bromo-4-N,N-dimethylaniline (0.85 g,

25 4.25 mmol), palladium acetate (0.039 g, 0.17 mmol),
2,2’ -bis(diphenylphosphino)-1,1’-binaphthyl (BINAP)

(0.17 g, 0.25 mmol) and tBuOK (0.67 g, 5.95 mmol) are




| 50 - HCl1 represents a hydrochl oride and CF3CO2H represents a

trifluoroacetate salt, while "-" represents a conpound in free form M,
Et, n-Pr and tBu represent, respectively, 5 nethyl, ethyl, n-propyl and

tert-butyl groups, - Bn and Ph represent, respectively, benzyl and phenyl
groups, except where otherw se nention the NMR anal yzes correspond to

proton NMRs and the neasurenents 10 are€ carried out in d6-DMSO. * and **
mean that the nmeasurenents are carried out, respectively, at 360 MHz and

o 00 M. IR S0 S S R SR
HNLn NH' bx furf'dé?r.l‘ ]a n\{Q::Fggcan %épﬁéx%\moflgyé\a( vylléﬂ\l a Ié)oorgci\tlel‘rpsel_}:W' ) HN\N--X
with magnetic stirring. The flask is purged 3 times

with nitrogen, toluene (25 mL) and N-tert-

5 Dbutoxycarbonylpiperazine (0.95 g, 5.1 mmol) are
introduced and the reaction mixture is refluxed for 20
hours. After cooling to room temperature, ethyl acetate
is added and the organic phase is washed twice with
water. After drying the organic phase over sodium

10 sulphate, filtering and concentrating, a residue
(1.38 g) is obtained, which is chromatographed on
silica gel with a gradient of dichloromethane/ethyl
acetate (9/1 to 1/1). The title compound is obtained in
a yield of 50% (0.67 g). 'H NMR (300 MHz, & ppm) CDC13:
15 1.47 (s, 9H), 2.99 (m, 4H), 3.57 (m, 4H), 6.72 (4, 2H),
6.89 (d, 2H).

4.2: N-1-(4-Dimethylaminophenyl)piperazine
The product described in Example 1.1 (0.67 g,
20 2.2 mmol) is dissolved in trifluoroacetic acid
(trifluoroacetic acid, 20 mL) and maintained under
magnetic stirring for 2.5 hours at room temperature.
After evaporation of the trifluorocacetic acid, the
residue is taken up in saturated sodium carbonate
25 solution and the aqueous phase is extracted twice with
ethyl acetate. The combined organic phases are washed

to neutrality with saturated sodium chloride solution,
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dried over sodium sulphate and concentrated. After
chromatography of the residue on silica gel (95/5/0.1
dichloromethane/methanol/NH40H), the title product is

obtained in a yield of 69% (0.31 g, Rf: 0.1).

4.3: 2-[4-(4-Dimethylaminophenyl)piperazin-1-yl14,5-
dihydroimidazo[4,5,1-ijlquinolin-6-one

The chloro intermediate described in point
1.1 (0.2 g, 0.969 mmol), 1 mL of triethylene glycol
monomethyl ether (TGME), lutidine (0.125 mL, 1.07 mmol),
cesium fluoride (0.148 g, 0.969 mmol) and a solution of
the derivative of Example 1.2 (0.219 g, 1.07 mmol) in
TGME (1 mlL) are successively introduced into a round-
bottomed flask fitted with a condenser, with magnetic
stirring. The reaction mixture is heated at 140°C for
1.5 hours and allowed to cool, water is added and the
mixture is extracted twice with ethyl acetate. The
organic phases are washed twice with water, dried over
sodium sulphate, filtered and concentrated. The residue
(0.38 g) is chromatographed on silica gel (ethyl
acetate) and the oil obtained (0.246 g) is taken up in
a small amount of dichloromethane and crystallized by
adding ether. The white solid, which corresponds to the
expected compound (0.208 g, 57%) is filtered off. LC-
MS: MH+ = 376. 'H NMR (360 MHz, 8 ppm) DMSO D6: 2.79 (s,

6H), 3.0 (t, 2H), 3.14 (m, 4H), 3.55 (m, 4H), 4.47 (t,

HId

| O
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2H), 6.71 (4, 2H), 6.91 (4, 2H), 7.15 (dd, 1H), 7.35
(d, 1H), 7.60 (d, 1H).

Example 5: 2-[4-(4-tert-Butoxycarbonylamino-
phenyl)piperazin-1-yl]-4,5-dihydroimidazo[4,5,1~-
ijlquinolin-6-one (Rl = R2 = R2’ = H, R3 = -, X = N, R4
= 4-tert-butyloxycarbonylaminophenyl, n = m = 1)

{compound 57)

5.1: l—[2—(Trimethylsilyl)ethylcarbonyl]—4—(4—
nitrophenyl)piperazine

A solution of 1-(4-nitrophenyl)piperazine
(10 g, 48.31 mmol) and 2-(trimethylsilyl)ethyl
p-nitrophenyl carbonate (14.4 g, 50.73 mmol) in
tetrahydrofuran (220 mL) is refluxed for 3 hours with
magnetic stirring and then stirred for 20 hours at room
temperature. The reaction mixture is concentrated, the
residue is taken up in dichloromethane and the organic
phase is washed 4 times with 1N sodium hydroxide and
twice with water. The organic phase is then dried over
sodium sulphate, filtered and concentrated; the oily
residue obtained is used without further purification
in the following step (12 g, yield: 71%). H NMR
(300 MHz, & ppm) CDC1l3: 0.04 (s, 9H), 1.02 (m, 2H),
3.43 (m, 4H), 3.65 (m, 4H), 4.22 (m, 2H), 6.82 (d, 2H),

8.13 (d, 2H).




Z 1 X

M

10

15

20

25

x... ooMmeMIOVvd~L~xd~L~.., I O~ d+[~Vv NLnto dl MLnh Mx
c~ 0010 r-i.~ 17 a-Ix t-1"" 1" r-100Q@ NM -" WIIl Ln Ln C- 00 HII
c) X.

ry MIGb IO 'bMIONIflI "b

32

5.2: 1-[2-(Trimethylsilyl)ethylcarbonyl]-4- (4-
aminophenyl)piperazine

A mixture of the nitro derivative described
above (12 g, 34.2 mmol) and of 4 to 5 spatulas of Raney
nickel in 300 mL of ethanol is maintained under a
hydrogen atmosphere, at atmospheric pressure, for 18
hours, with vigorous magnetic stirring. After
filtration and concentration, the residue obtained is
used without further purification in the following
step: the expected product, which is present at about
50% according to the NMR and LC-MS, is difficult to
purify. 'H NMR (300 MHz, & ppm) CDC13: 0.04 (s, 9H),
1.03 (m, 2H), 2.96 (m, 4H), 3.59 (m, 4H), 4.18 (m, 2H),
aromatic protons not assignable, due to the presence of

impurities.

5.3: 1-[2-(Trimethylsilyl)ethylcarbonyl]-4- (4-tert-~
butoxycarbonylaminophenyl)piperazine

The crude reaction mixture from the above
step (evaluated as 31 mmol) and di-tert-butyl
dicarbonate (7.5 g, 34.1 mmol) in tetrahydrofuran
(50 mL) are successively added to a round-bottomed
flask fitted with a condenser, and the mixture is
refluxed for 44 hours. The tetrahydrofuran is
evaporated off, the residue is taken up in a
water/ethyl acetate mixture and the organic phase is

washed twice with water. The organic phase is dried
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over sodium sulphate and concentrated, and the residue
is chromatographed on silica gel (1/1 dichloro-
methane/ethyl acetate). The impure product obtained is
used without further purification for the following

step. LC-MS: MH+ = 422.

5.4: 1-(4-tert-Butoxycarbonylaminophenyl)piperazine

The intermediate described in the above point
(3 g, considered as 7.12 mmol) and tetrabutylammonium
fluoride (3.37 g, 10.68 mmol) in tetrahydrofuran
(60 mL) are successively introduced into a round-
bottomed flask equipped with a condenser, with magnetic
stirring. The reaction mixture is refluxed for 2 hours
and concentrated, and the residue is taken up in watér
and ethyl acetate. The organic phase is washed twice
with water and then with saturated sodium chloride
solution, dried over sodium sulphate and concentrated.
The title compound (0.99 g, 50% over 3 steps) is
obtained after chromatography on silica gel (90/10/0.1
dichloromethane/methanol/NH,0OH). 'H NMR (300 MHz, & ppm)
CDC13: 1.50 (s, 9H), 3.04 (m, 8H), 6.60 (s, 1H), 6.87

(d, 2H), 7.23 (4, 2H).

5.5: 2-[4-(4-tert-Butoxycarbonylaminophenyl)piperazin-
l1-yl]-4,5-dihydroimidazo(4,5,1-1ijlquinolin-6-one
The chloro intermediate described in point

1.1 (0.7 g, 3.39 mmol), TGME (7 mL), lutidine (0.43 mL,
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3.73 mmol), cesium fluoride (0.514 g, 3.39 mmol) and 1-
(4-tert-butoxycarbonylaminophenyl)piperazine (1.03 g,
3.73 mmol) are successively introduced into a round-
bottomed flask fitted with a condenser, with magnetic
stirring. The reaction mixture is heated at 140°C for 2
hours and allowed to cool, water is added and the
mixture is extracted twice with ethyl acetate. The
organic phases are washed twice with water, dried over
sodium sulphate, filtered and concentrated.
Chromatography of the residue on silica gel
(dichloromethane/ethyl acetate gradient: 75/25 to 1/1)
gives the expected compound, which is then crystallized
in a dichloromethane/ether mixture to give a white
solid (1.1 g, 73%). LC-MS: MH+ = 448. 'H NMR (500 MHz, &
ppm) DMSO D6: 1.45 (s, 9H), 3.00 (t, 2H), 3.22 (m, 4H),
3.55 (m, 4H), 4.47 (t, 2H), 6.91 (4, 2H), 7.15 (44,

1H), 7.33 (m, 2H), 7.35 (4, 1H), 7.61 (4, 1H).

Example 6: 2-[4-(4-Aminophenyl)piperazin-1-
yv1ll4,5-dihydroimidazo[4,5,1-ijlquinolin-6-one
dihydrochloride (Rl = R2 = R2’ = H, R3 = -, R4 = para-
aminophenyl, X = N, n = m = 1) (compound 50)

A solution of hydrogen chloride gas in
ethanol is added to the compound of Example 5 (0.22 g,
0.497 mmol) and the reaction mixture is stirred at room
temperature for 2 hours. The resulting mixture is

concentrated and the expected compound is obtained,
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after trituration from ether, in the form of a white
solid (0.155 g, 80%). 'H NMR (500 MHz, & ppm) DMSO D6:
3.06 (t, 2H), 3.63 (m,4H), 3.84 (m, 4H), 4.65 (t, 2H),
7.10 (d, 2H), 7.26 (4, 2H), 7.36 (d4d, 1H), 7.54 (d,

1H), 7.71 (4, 1H), 10.06 (broad peak, 2H).

Example 7: 2-[4-(4-Acetamidophenyl)piperazin-
1-y114,5-dihydroimidazo[4,5,1-ijlquinolin-6-one (R1 =
R2 = R2’ = H, R3 = -, R4 = pbara-acetamidophenyl, X = N,
n=m=1) (compound 60)

The compound of Example 6 (0.20 g, 0.48 mmol)
and triethylamine (80 uL, 0.572 mmol) are added to a
solution of acetic acid (27 uL, 0.468 mmol) and
carbonyldiimidazole (0.152 g, 0.936 mmol) in DMF
(4 mL). The reaction mixture is maintained under
magnetic stirring at 70°C for 20 hours. After
evaporation of the DMF under vacuum, the residue is
taken up in water and triturated, and the solid
obtained is filtered off. Washing the solid with a
minimum amount of dichloromethane and then with ether
gives the expected compound (0.12 g, 64%). 'H NMR
(500 MHz, 0 ppm) DMSO D6: 1.99 (s, 3H), 3.00 (t, 2H),
3;25 (m, 4H), 3.55 (m, 4H), 4.48 (t, 2H), 6.94 (d, 2H),
7.15 (d4d, 1H), 7.35 (d, 1H), 7.44 (4, 2H), 7.61 (4,

1H), 9.70 (s, 1lH).
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Example 8: 2-(4-n-Propylpiperazin-1-yl)-4,5-
dihydroimidazo[4,5,1-ijlquinolin-6-one dihydrochloride
(Rl = R2 = R2’ = R4 = H, X =N, R3 = n-propyl, n =m =
1) (compound 26)

The intermediate of formula (II) from point
1.1 (0.2 g, 0.969 mmol), 1 mL of triethylene glycol
monomethyl ether (TGME), lutidine (0.37 mL, 3.30 mmol),
cesium fluoride (0.148 g, 0.969 mmol) and a solution of
N-propylpiperazine dihydrobromide (0.296 g, 1.18 mmol)
in TGME (1 mL) are successively introduced into a
round-bottomed flask equipped with a condenser, with
magnetic stirring. The reaction mixture is heated at
140°C for 2 hours 15 minutes and allowed to cool,
saturated sodium carbonate solution and solid sodium
chloride are added and the mixture is extracted twice
with ethyl acetate. The organic phases are washed twice
with saturated sodium chloride solution, dried over
sodium sulphate, filtered and concentrated. The residue
obtained is chromatographed on silica gel (95/5/0.5
dichloromethane/methanol/NH,0OH). and the dihydrochloride
salt of the oil obtained (0.203 g) is synthesized by
dissolving it in a small amount of dichloromethane and
adding a saturated solution of hydrogen chloride gas in
anhydrous ether. The white solid, which corresponds to
the expected product (0.23 g), is filtered off. LC-MS:
MH+ = 299. 'H NMR (360 MHz, § ppm) DMSO D6: 0.94 (t,

3H), 1.78 (m, 2H), 3.08 (m, 4H), 3.28 (m, 2H), 3.62 (3,

| DLnr
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2H), 3.88 (m, 2H), 4.25 (m, 2H), 4.65 (t, 2H), 7.42 (t,

1H), 7.60 (d, 1H), 7.76 (4, 1H), 11.66 (s, 1H).

.Example 9: 2-(4-tert-Butyloxy-
carbonylpiperazin-1-yl)-4,5-dihydroimidazo[4,5,1-
ijlquinolin-6-one (R1 = R2 = R2’ = H, R3 = -, X = N, R4
= tert-butyloxycarbonyl, n = m = 1) (compound 12)

The intermediate described in point 1.1
(0.25 g, 1.2 mmol), TGME (1.5 mL), lutidine (0.155 mL,
1.33 mmol), cesium fluoride (0.184 g, 1.21 mmol) and a
solution of tert-butyl-l-piperazine carboxylate
(0.237 g, 1.28 mmol) in TGME (1.5 mL) are successively
introduced into a round-bottomed flask equipped with a
condenser, with magnetic stirring. The reaction mixture
is heated at 120°C for 3 hours and allowed to cool,
water is added and this mixture is extracted twice with
ethyl acetate. The organic phases are washed twice with
water, dried over sodium sulphate, filtered and
concentrated. The residue obtained is chromatographed
on silica gel (1/1 dichloromethane/ethyl acetate) to
give the expected compound in the form of a white solid
(0.315 g, 73%). LC-MS: MH+ = 357. 'H NMR (500 MHz, &
ppm) DMSO D6: 1.51 (s, 9H), 3.07 (t, 2H), 3.46 (m, 4H),
3.58 (m, 4H), 4.52 (t, 2H), 7.23 (t, 1H), 7.43 (4, 1H),
7.68 (d, 1H).
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Example 10: 2-(Piperazin-1-yl)-4,5-

dihydroimidazo[4,5,1-ijlquinolin-6-one dihydrochloride
(RL =R2 =R2’ =R3 =R4 =H, X=N, n=m= 1)
(compound 13)

A saturated solution of hydrogen chloride gas
in anhydrous ether is added to a compound of Example 9
(0.1 g, 0.28 mmol) predissolved in a minimum amount of
methanol, and the mixture is maintained under magnetic
stirring at room temperature overnight. This mixture is
concentrated and the residue is crystallized in a
methanol/dichloromethane mixture. The expected compound
is obtained in the form of a white solid (0.07 g). LC-
MS: MH+ = 257. 'H NMR (500 MHz, § ppm) DMSO D6: 3.12 (t,
2H), 3.95 (m, 4H), 3.94 (m, 4H), 4.66 (t, 2H), 7.43 (t,

1H), 7.61 (d, 1H), 7.80 (4, 1H), 9.63 (s, 2H).

Example 11: 2-(4-Acetylpiperazin-1-yl1)-4,5-

dihydroimidazo([4,5,1-ijlquinolin-6-one dihydrochloride
(RL = R2 = R2' = H, R3 = -, R4 = COCH;, X = N, n=m=
1) (compound 15)

The compound of Example 10 (0.085 g, 0.26 mmol)
and triethylamine (75 uL, 0.52 mmol) are added to a
solution of acetic acid (20 uL, 0.349 mmol),
hydroxybenzotriazole (0.055 g, 0.349 mmol) and
diisopropyl azodicarboxylate (55 uL, 0.349 mmol) in
dichloromethane (5 mL). The reaction mixture is

maintained under magnetic stirring at room temperature
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overnight and is diluted with ethyl acetate and 1N
hydrochloric acid solution. The crude product is
obtained by the usual acid-base extraction and agueous
washes, followed by drying the organic phases over
sodium sulphate and evaporation. A chromatography on
silica gel (95/5 dichloromethane/ethanol) gives the
expected compound (0.04 g). LC-MS: MH+ = 299. H NMR
(500 MHz, & ppm) DMSO D6: 2.13 (s, 3H), 3.08 (t, 2H),
3.46 (m, 2H), 3.52 (m, 2H), 3.70 (m, 4H), 4.54 (t, 2H),

7.23 (t, 1H), 7.43 (4, 1H), 7.68 (4, 1H).

Example 12: 2-[4-(4-Pyridyl)piperazin-1-yl)-

4,5-dihydroimidazo([4,5,1-ij]lquinolin~-6-one
dihydrochloride (R1 = R2 = R2’ = H, R3 = -, R4 =
4-pyridyl, X =N, n =m = 1) (compound 23)

The intermediate described in point 1.1
(0.2 g, 0.969 mmol), TGME (1 mL), lutidine (125 uL,
0.969 mmol), cesium fluoride (0.148 g, 0.969 mmol) and
a solution of 1-(4-pyridyl)piperazine (0.238 g,
1.02 mmol) in TGME (1 mL) are successively introduced
into a round-bottomed flask fitted with a condenser,
with magnetic stirring. The reaction medium is heated
at 140°C for 1 hour 50 minutes and allowed to cool,
saturated sodium carbonate solution and solid sodium
chloride are added and the mixture is extracted twice
with ethyl acetate. The organic phases are washed twice

with saturated sodium chloride solution, dried over
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sodium sulphate, filtered and concentrated. The residue
obtained is chromatographed on silica gel (95/5/0.5
dichloromethane/methanol/NH,OH) to give the expected
compound in the form of a white solid (0.071 g). LC-MS:
MH+ = 334. 'H NMR (360 MHz, & ppm) DMSO D6: 3.01 (t,
2H), 3.58 (m, 8H), 4.51 (t, 2H), 6.91 (4, 2H), 7.18 (t,

2H), 7.37 (4, 1H), 7.63 (d, 1H), 8.20 (d, 2H).

Example 13: 2-(4-Benzylpiperidin-1-yl)-4,5-

dihydroimidazo[4,5,1-ijlquinolin-6-one dihydrochloride
(RL =R2 =R2'" =R3 =H, R4 =benzyl, X=C, n=m= 1)
(compound 1)

The intermediate described in point 1.1
(0.206 g, 1 mmol) dissolved in anhydrous toluene
(8 mL), potassium tert-butoxide (0.157 mg, 1.4 mmol),
2,2’'-bis(diphenylphosphino)-1,1’-binaphthyl (0.04 g,
0.06 mmol), palladium(II) acetate (0.009 g, 0.04 mmol)
and a solution of N-benzylpiperazine (0.21 g, 1.2 mmol)
in toluene (2 mL) are successively introduced into a
round-bottomed flask fitted with a condenser, with
magnetic stirring and under a nitrogen atmosphere. The
reaction mixture is heated at 85°C overnight, allowed
to cool, diluted with ethyl acetate and washed
successively with water (3 times) and with saturated
sodium chloride solution, dried over sodium sulphate,
filtered and concentrated. The residue is

chromatographed (0.24 g, 8/2 dichloromethane/ethyl

r
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acetate) to give the expected product (0.075 g). LC-MS:
MH+ = 346. 'H NMR (360 MHz, 8 ppm) DMSO D6: 1.37 (m,
1H), 1.67 (broad 4, 1H), 1.80 (m, 1H), 2.58 (4, 1H),
2.84-3.00 (t, 2H and m, 1H), 3.81 (broad d, 1H), 4.40
(¢, 2H), 7.12 (t, 1H), 7.20 (m, 3H), 7.26-7.37 (m, 1H

and 4, 1H), 7.5 (4, 1H)

Example 14: 1-(6-Oxo-5,6-dihydro-4H-

imidazo[4,5,1-ijlquinolin-2-yl)-4-phenyl-4-
piperidinecarboxamide (R1 = R2 = R2’' = H, R3 = CONH,, R4
= phenyl, X =C, n =m = 1) (compound 43)

14.1: Compound of formula (III): 4-phenyl-
piperidine-4-carboxamide

The compound is obtained according to the
synthesis described in the literature: Bioorg. Med.
Chem. Lett. 7(19), 1997, 2531-2536.

14.2: 1-(6-0x0-5,6-dihydro-4H-imidazo[4,5,1-
ijlquinolin-2-yl)-4~-phenyl-4-piperidinecarboxamide

300 mg of compound (II) described in point
1.1, 5 mL of dimethylformamide, 70 mg of potassium
fluoride, 0.2 mL of 2,6-1lutidine and 510 mg of compound
(IV) described above are introduced into a 50 mL three-
nécked flask under nitrogen. The mixture is stirred for
4 hours at 140°C and then evaporated under high vacuum.
The residue obtained is chromatographed on silica gel
(70-200 microns) with a mixture of 2% methanol in

dichloromethane. The product obtained is then
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recrystallized from a minimum amount of hot acetone.
270 mg of white crystals are obtained. The signals in
the NMR spectrum correspond to the expected product:
'H NMR (200 MHz, 8 ppm) DMSO D6: 2.0 (m, 2H), 2.5 (m,
2H), 3.0 (t, 2H), 3.2-3.8 (m, 4H), 4.45 (t, 2H), 7.0-
7.5 (m, 10H)

Example 15: 1-(6-Oxo-5,6-dihydro-4H-

imidazo[4,5,1~-ijlquinolin~-2-yl)-4-phenyl-4-

-aminopiperidine dihydrochloride (R1 = R2 = R2’' = H, R3

= NH,, R4 = phenyl, X = C, n =m = 1) (compound 46)

4 mL of concentrated aqueous hydrochloric
acid solution are added to compound 42 from the table
(0.53 g, 1.21 mmol), manufactured according to the
methods described above, predissolved in 5 mL of
methanol and maintained under magnetic stirring at room
temperature for 30 minutes. The mixture is concentrated
under vacuum and the residue is taken up in absolute
ethanol and then re-evaporated to dryness. The expected
compound is obtained in the form of a white solid
(0.45 g). 'H NMR (200 MHz, & ppm) DMSO D6: 2.4-2.8 (m,
4H), 3.1 (t, 2H), 3.7 (m, 2H), 4.2 (m, 2H), 4.8 (t,

2H), 7.4-7.8 (m, 8H), 9.0 (s, 2H).

Example 16: 2-[4-(4-Hydroxyphenyl)-piperazin-

1-yl]-4,5-dihydroimidazo[4,5,1-ijlgquinolin-6-one (Rl =

C~-
CN
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m = 1) (compound 71)

16.1. 2-Chloro-4,5-dihydroimidazo[4,5, 1~
ijlquinolin-6-one ethylene ketal

A solution of the intermediate described in
point 1.1 (0.6 g, 2.9 mmol) in 1,2-dichloroethane
(10 mL), ethylene glycol (0.216 g, 3.49 mmol), p-
toluenesulphonic acid (0.01 g) and trimethyl
orthoformate (0.372 g, 3.49 mmol) are successively
introduced into a round-bottomed flask fitted with a
condenser, with magnetic stirring, and the mixture is
completed with 13 mL of 1,2-dichloroethane. The
resulting mixture is refluxed for 24 hours, the same
amounts of the reagents (ethylene glycol,
p-toluenesulphonic acid and trimethyl orthoformate) are
added and the mixture is heated for a further 18 hours.
After evaporation of the solvent, the residue is taken
up in ethyl acetate and washed with dilute sodium
carbonate solution and then with water, and the organic
phase is dried and evaporated to dryness. The residue
is chromatographed on silica gel (gradient: pure
dichloromethane to 96/4 dichloromethane/ethyl acetate)
to give the title compound (0.54 g, 74%). MH+ = 251.

16.2. Preparation of 2-[4-(4-benzyloxy-
phenyl)piperazin-1-yl]-4,5-dihydroimidazo[4,5,1-

ijlquinolin-6-one ethylene ketal
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The intermediate described in point 16.1
(0.54 g, 2.16 mmol), TGME (3 mL), lutidine (277 uL,
2.38 mmol), cesium fluoride (0.328 g, 2.16 mmol) and 1-
(4-benzyloxyphenyl)piperazine (0.725 g, 2.38 mmol) are
successively introduced into a round-bottomed flask
fitted with a condenser, with magnetic stirring. The
reaction medium is heated at 100°C for 3 hours,
lutidine is added (300 uL, 2.57 mmol) and the mixture
is heated at 120°C for 8 hours. The mixture is cooled,
water is added and the resulting mixture is extracted
twice with ethyl acetate. The organic phases are washed
twice with water, dried over sodium sulphate, filtered
and concentrated. The residue obtained is purified by
chromatography twice on silica gel (gradient from 90/10
dichloromethane/ethyl acetate to 40/60
dichloromethane/ethyl acetate, and then gradient from
ethyl acetate to 95/5 ethyl acetate/methanol) to give
the expected compound contaminated with about 50%
ketone originating from the hydrolysis of the ketal
function (0.365 g). LC-MS: MH+ = 483, MH+ = 439.

16.3. Preparation of 2-[4-(4-hydroxyphenyl)-
piperazin-1-yl]-4,5-dihydroimidazo(4,5,1-1i7]quinolin-6-
one ethylene ketal

The mixture of compounds from Example 16.2
(0.365 g), ethanol (60 mL), dichloromethane (about
0.5 mL) and 10% palladium-on-charcoal (0.04 g) are

introduced into a round-bottomed flask and maintained

N
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under magnetic stirring and under a hydrogen atmosphere
for 17 hours at room temperature. After filtration and
evaporation of the solvent, the residue is
chromatographed on silica gel (gradient from
dichloromethane to 94/6 dichloromethane/methanol) to
give the title product (0.132 g). 'H NMR (300 MHz,
ppm) DMSO D6:2.2 (t, 2H), 3.13 (m, 4H), 3.46 (m, 3H),
4.08-4.20 (m, 4H), 4.21 (t, 2H), 6.68 (dd, 2H), 6.86
(dd, 2H), 7.04 (m, 2H), 7.32 (m, 1H), 8.91 (s, 1H).

16.4. Preparation of 2-[4-(4-hydroxyphenyl) -
piperazin-1-yl]-4,5-dihydroimidazo[4,5,1-1ijlquinolin-6-
one

2-[4- (4-Hydroxyphenyl)piperazin-1-yl]-4,5-
dihydroimidazo[4,5,1-ijlquinolin-6-one (0.055 g,
0.14 mmol) is dissolved in 11 mL of tetrahydrofuran and
3.6 mL of aqueous 5% hydrochloric acid solution are
added. The mixture is left under magnetic stirring for
16 hours at room temperature and then at 50°C for 2
hours. After dilution with water, the mixture is
basified with sodium bicarbonate, extracted twice with
ethyl acetate and the organic phases are dried over
sodium sulphate. After the usual work-up, the residue
is purified by chromatography on silica gel (gradient
from dichloromethane to 94/6 dichloromethane/methanol)
to give the title product (0.027 g, 55%). 'H NMR

(500 MHz, 6 ppm) DMSO D6: 2.99 (t, 2H), 3.13 (m,4H),

oD H

-1 CN4.) r-1 1dr-ir-1Cl4r-A 0CgH 0z0 z ¢cn Cl14 m19 C4 P4Am O
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3.53 (m, 4H), 4.47 (t, 2H), 6.67 (4, 2H), 6.85 (d, 2H),

7.15 (t, 1H), 7.34 (4, 1H), 7.60 (4, 1H), 8.88 (s, 1H).

Example 17: 2-[4-(4-Fluorophenyl)piperazin-1-

5 yl]l-4,5-dihydro-9-methylimidazo[4,5,1-iFlquinolin-6-one
(R1 = 9-CH3, R2 = R2’ = H, R3 = -, X =N, R4 = 4-
fluorophenyl, n = m = 1) (compound 84)

The intermediate described in point 1.4

(0.2 g, 0.907 mmol), TGME (2 mL), lutidine (0.116 mL,

10 0.998 mmol), cesium fluoride (0.138 g, 0.907 mmol) and
4-fluorophenylpiperazine (0.180 g, 0.998 mmol) are
successively introduced into a round-bottomed flask
fitted with a condenser, with magnetic stirring. The
reaction mixture is heated at 140°C for 3 hours and

15 allowed to cool, water is added and the mixture is
extracted twice with ethyl acetate. The organic phases
are washed twice with water, dried over sodium
sulphate, filtered and concentrated. The residue
obtained is chromatographed on silica gel (gradient

20 from pure dichloromethane to 98/2 dichloro-
methane/methanol) to give the expected compound in the
form of a white solid (0.206 g, 62%). 'H NMR (500 MHz, &
ppm) DMSO D6: 2.50 (s, 3H), 2.97 (t, 2H), 3.28 (m, 4H),
3.54 (m, 4H), 4.45 (t, 2H), 7.05 (m, 5H), 7.29 (d, 1H).

25

Example 18: 1-[4-(4-Fluorophenyl) -

piperazin-1-yl]-3-methyl-8,9-dihydro-7H-2,9a-
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diazabenzo[cd]azulen-6-one (Rl = 3-CH;, R2 = R2' = H, R3
= -, X =N, R4 = 4-fluorophenyl, n = 2, m = 1)
(compound 85)
1-Chloro-3-methyl-8,9-dihydro-7H-2, 9a-
5 diazabenzo[cd]lazulen-6-one (0.2 g, 0.852 mmol), TGME
(2 mL), lutidine (0.109 mL, 0.937 mmol), cesium
fluoride (0.130 g, 0.852 mmol) and 4-fluorophenyl-
piperazine (0.169 g, 0.937 mmol) are successively
introduced into a round-bottomed flask fitted with a
10 condenser with magnetic stirring. The reaction mixture
is heated at 140°C for 3.5 hours and allowed to cool,
water is added and the mixture is extracted twice with
ethyl acetate. After the usual work-up, the residue
obtained is chromatographed on silica gel (gradient
15 from pure dichloromethane to 60/40
dichloromethane/ethyl acetate) to give the title
compound in the form of a white solid (0.137 g, 42%).
'H NMR (500 MHz, § ppm) DMSO D6: 2.20 (m, 2H), 2.53 (s,
3H), 3.04 (m, 2H), 3.30 (m, 4H), 3.40 (m, 4H), 4.25 (m,

20 2H), 7.07 (m, 5H), 7.61 (4, 1H).

Example 19: 2-[4-(4~-Fluorophenyl)piperazin-1-

Yl]l-4,5-dihydro-7-methylimidazo[4,5,1~ijlquinolin-6-one
(Rl = 7-CH3, R2 = R2' = H, R3 = -, X =N, R4 = 4-fluoro-
25 phenyl, n = m = 1) (compound 83)
2-Chloro-4,5-dihydro-7-methylimidazo[4,5, 1-

ijlquinolin-6-one (0.245 g, 1.1 mmol), TGME (2.5 mL),
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lutidine (0.161 mL, 1.21 mmol), cesium fluoride

(0.167 g, 1.1 mmol) and 4-fluorophenylpiperazine

(0.219 g, 1.1 mmol) are successively introduced into a
round-bottomed flask fitted with a condenser, with
magnetic stirring. The reaction mixture is heated at
140°C for 2.5 hours and allowed to cool, water is added
and the mixture is extracted twice with ethyl acetate.
After the usual work-up, the residue obtained is
chromatographed on silica gel (gradient from 80/20
dichloromethane/ethyl acetate to 40/60 dichloro-
methane/ethyl acetate) to give the title compound in
the form of a white solid (0.26 g, 65%). H NMR (500
MHz, 8 ppm) DMSO D6: 2.59 (s, 3H), 2.98 (t, 2H), 3.26
(m, 4H), 3.49 (m, 4H), 4.42 (t, 2H), 6.94 (d, 1H), 7.05

(m, 4H), 7.50 (4, 1H).

Example 20: 2-[4-(4-Fluorophenyl)piperazin-1-

Yll-4,5-dihydro~8-methylimidazo[4,5,1~-ijlquinolin~6-one
(R1 = 8-CH3, R2 = R2' = H, R3 = -, X = N, R4 = 4-fluoro-
phenyl, n = m = 1) (compound 82)

The title compound is obtained from a 1/2
mixture of 2-chloro-4,5-dihydro-8-methylimidazo([4,5,1-
ijlquinolin-6-one and 2-chloro-4,5-dihydro-7-
methylimidazo[4,5,1-ij]quinolin-6-one, using the
conditions described in Example 19. After
chromatography on silica gel, two successive

crystallizations gave the desired isomer contaminated
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with only 4% of the other isomer (0.053 g, yield

calculated on the good isomer: 48%). H NMR (500 MHz, §

ppm) DMSO D6: 2.40 (s, 3H), 2.98 (t, 2H), 3.26 (m, 4H),

3.55 (m, 4H), 4.45 (t, 2H), 7.06 (m, 4H), 7.18 (s, 1H),
S 7.44 (s, 1H).

.Example 21: 2-[4-(4-F1uoropheny1)piperazin-l-

yl]—4,5-dihydro-7-methoxyimidazo[4,5,1—ij]quinolin-6-
one (Rl = 7-OCH3, R2 = R2' = H, R3 = -, X =N, R4 = 4-
10 fluorophenyl, n = m = 1) (compound 81)

The title compound is obtained from 2-
chloropiperazin—l—yl—4,5—dihydro—7—
methoxyimidazo[4,5,1—ij]quinolin—6—one using the
conditions described in Example 19 (29%). 'H NMR

15 (500 MHz, & ppm) DMSO D6: 2.89 (t, 2H), 3.26 (m, 4H) ,
3.44 (m, 4H), 3.81 (s, 3H), 4.36 (t, 2H), 6.79 (4, 1H),
7.06 (m, 4H), 7.58 (d, 1H).

The table which follows illustrates the
20 chemical structures and the physical properties of a
number of compounds of the invention corresponding to
the general formula (I). Depending on whether n = 1 or
2 in this formula, two compounds of formula (I) have
been represented below with, for each of them, the
25 numbering of the atoms on the benzimidazole nucleus.

In this table:

~0
Ln

Vv
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! 50
- HC1l represents a hydrochloride and CF;CO.H
represents a trifluoroacetate salt, while “-”
represents a compound in free form,
- Me, Et, n-Pr and tBu represent, respectively,
5 methyl, ethyl, n-propyl and tert-butyl groups,
- Bn and Ph represent, respectively, benzyl and
phenyl groups,
- except where otherwise mentioned, the NMR
analyzes correspond to proton NMRs and the measurements
10 are carried out in dg-DMSO. * and ** mean that the
measurements are carried out, respectively, at 360 MHz
and at 500 MHz. If no indication of this type is given,

then the measurement is carried out at 200 MHz.
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The compounds of the invention underwent
pharmacological tests to determine their inhibitory
effect on PARP or poly(ADP-ribose)polymerase.

The compounds of the invention were subjected

5 to the following test:

Effects of the compounds on the enzymatic

activity of PARP

10 Recombinant human PARP-1 (hPARP~1) is
produced by the Sf9 cells using a béculovirus
expression system (Giner et al., Gene (1992) 114 279-
283) . The enzyme is partially purified from the cell
extract obtained after precipitation with 70% ammonium

15 sulphate. The hPARP-1 solution obtained is capable of
generating 0.5-0.7 nmol of nicotinamide from NAD+ under
the standard test conditions described below. The test
compounds are dissolved in an incubation medium
containing 50 mM of Tris-HC1l, 10 mM of MgCl,, 20 puM of

20 zinc acetate, 1.5 mM of dithiothreitol, 0.2 ug of
histone and 0.1 pg of oligonucleotide (GGAATTCC) per
100 pL, in the presence of partially purified hPARP-1
buffered to pH8. The enzymatic reaction is initiated by
addition of NAD+ (0.2 mM) and monitored at room

25 temperature for 20 minutes. The reaction is stopped by
the addition of HClO4 (1.2 M) at 4°C. After

centrifugation, the supernatants are analysed by HPLC
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(Shandon Ultrabase C8 column). Isocratic elution is
performed using a phosphate buffer (0.1 M) of pH 4.5
containing 6% acetonitrile, injected at 1.25 mL/min for
6 minutes. The nicotinamide formed is detected by
measuring the UV absorberce of the eluate at 265 nm and
is quantified relative to the peak formed with an
external standard of nicotinamide (2 nmol). The
residual hPARP-1 activity measured in the presence of
variable concentraticons of compounds of the invention
is compared with that obtained in their absence. All
the measurements are carried out at least in duplicate,
and the ICs;; values are calculated using the effect-dose
sigmoid equation.

The compounds that are most active in this
test are characterized by ICsy values of between 5 and
500 nM.

Moreover, the compounds in accordance with
the invention are also active towards PARP-2, the
compounds that are most active towards this enzyme also
being characterized by ICsq values of between 5 and
500 nM.

It thus appears that the compounds of the
invention have selective inhibitory activity on PARP,
in particular PARP-1 and PARP-2.

The compounds of the invention may thus be
used for the preparation of medicinal products, in

particular PARP-inhibiting medicinal products. These
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medicinal products find their use in therapy, in
particular in the prevention or treatment of myocardial
infarction, cardiac ischemia, cardiac insufficiency,
atherosclerosis, restenosis after PTCA or bypass,

5 cerebral ischemia and cerebral infarction, caused by an
ischemia, a trauma or a thromboembolic accident,
neurodegenerative diseases such as Parkinson’s disease,
Alzheimer’s disease and Huntington’s chorea, acute
renal insufficiency, in particular that of ischemic

10 origin or appearing after kidney transplant, heart
transplant: treatment of graft rejection and
accelerated atherosclerosis of grafts, inflammatory
pathologies, immunological disorders, rheumatoid
diseases, diabetes and pancreatitis, septic shock,

15 acute respiratory distress syndrome, tumours and
metastases, autoimmune diseases, AIDS, hepatitis,
psoriasis, vasculitis, ulcerative colitis, multiple
sclerosis and myasthenia.

Thus, the compounds of formula (I) in

20 accordance with the invention may be used for the
preparation of a medicinal product for treating and
preventing disorders in which the enzyme PARP is
involved.

According to another aspect, a subject of the

25 present invention is the use of the compounds of
formula (I) for which Rl = R2Z = R2’/ = R3 = H, X = C,

n =m= 1 and R4 represents either a 4-imidazolyl group
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or a 5-methyl-4-imidazolyl group, for the manufacture
of a medicinal product for treating or preventing

disorders in which the enzyme poly (ADP-ribose)

polymerase or PARP is involved, such as those mentioned

above.

Finally, the present invention also relates
to pharmaceutical compositions containing a compound
according to the invention as active principle. These
pharmaceutical compositions contain an effective dose
of a compound according to the invention, and also one
or more suitable pharmaceutical excipients. The said
excipients are chosen according to the desired
pharmaceutical form and mode of administration.

In the pharmaceutical compositions of the
present invention for oral, sublingual, subcutaneous,
intramuscular, intravenous, topical, intratracheal,
intranasal, transdermal or rectal administration, the
active principle of formula (I) above, or the possible
salt or hydrate thereof, may be administered in a unit
form of administration, mixed with conventional
pharmaceutical excipients, to animals and to human
beings for the prophylaxis or treatment of the above
disorders or disease. The unit forms of administration
that are appropriate comprise oral-route forms such as
tablets, gel capsules, powders, granules and oral
solutions or suspensions, sublingual, buccal,

intratracheal and intranasal administration forms,

N
M

M
X

O
X

n
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subcutaneous, intramuscular or intravenous
administration forms and rectal administration forms.
For topical application, the compounds according to the
invention may be used in creams, ointments or lotions.
5 The dose of active principle administered per
day may range from 0.1 to 1000 mg/kg via the oral,
parenteral or rectal route. There may be special cases
in which higher or lower doses are suitable, such doses
also forming part of the invention. In usual practice,
10 the dose which is suitable for each patient is
determined by the doctor according to the mode of
administration and the weight and response of the said
patient.
When a so0lid composition in the form of
15 tablets is prepared, the main active ingredient is
mixed with a pharmaceutical excipient, such as gelatin,
starch, lactose, magnesium stearate, talc, gum arabic
or the like. The tablets may be coated with sucrose, a
cellulose derivative or other materials. The tablets
20 may be made by various techniques, such as direct
tabletting, dry granulation, wet granulation or hot-
melting.
A preparation in the form of gel capsules is
obtained by mixing the active ingredient with a diluent
25 and pouring the mixture obtained into soft or hard gel

capsules.
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Aqueous suspensions, isotonic saline
solutions or sterile and injectable solutions which
contain pharmacologically compatible dispersants and/or
wetting agents, for example propylene glycol or

5 butylene glycol, may be used for a parenteral
administration.

According to another of its aspects, the
present invention also relates to a method for treating
the pathologies indicated above, which comprises the

10 administration of a compound according to the invention

or a pharmaceutically acceptable salt thereof.
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CLAIMS
1. Compounds corresponding to formula (I)
N R3

- x\R4
N \{CH 0

in which:

Rl represents a hydrogen atom, a Cl-C4 alkyl

group, a halogen atom, a nitro group or a Cl-C4 alkoxy

group,

R2 and R2’ represent, independently of each

other, a hydrogen atom or a Cl-C4 alkyl group,

atom,

X represents a nitrogen atom or a carbon

n is equal to 1 or 2,
m is equal to 1 or 2,
and, when X represents a nitrogen atom:

R3 represents a hydrogen atom or a Cl-C4

alkyl group, to give compounds of formula (I)

comprising a quaternary ammonium, or alternatively does

not exist,

to give compounds of formula (I) comprising

a secondary or tertiary amine,

R4 represents
a hydrogen atom,

a Cl-Cé6 alkyl group,
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“Orn o H 000, 72 The conpounds of the invention underwent pharnacol ogi cal
tests to determne their inhibitory effect on PARP or

pol y( ADP-ri bose) pol ynerase. The conpounds of the invention were subjected
“5to the following test: Effects of thg conpounds on the enzymatic activity
of PARP 10 Reconbi nant human PARP-1 (hPARP-1) is produced by the Sf9 cells
usi ng a bacul ovirus expression system (G ner et al., Gene (1992) 114 279-
283). The enzyne is partially purified fromthe cell extract obtained
after precipitation wth 70% ammoni um 15 sul phat e. The hPARP-1 sol ution

obt ai ned i s capabl e ener 0. of nicotinam de from NAD+
under the standard test%cgﬁd?&bgﬁquggc %O% ‘bel ow. The test conpounds

e S Siouror” SRR AT R Tkl L 1D,
hi st one and @kt uefeohiigpnucicaciisde 1kGEAYEEER) dela group COOR,
5 in which R represents a Cl1-Cé6 alkyl group,

a group -(CHz)p-heteroaryl, in which p may
range from 0 to 4 and in which the heterocaryl group is
chosen from pyridyl, aminopyridyl, pyrimidinyl,
pyrazinyl, pyridazinyl, imidazolyl and thienyl groups,

10 the said heteroaryl group optionally being substituted
with a Cl-C4 alkyl group,

a heteroarylcarbonyl group, the heteroaryl
group being chosen from furyl, pyridyl, pyrimidyl,
pyrazinyl, pyridazinyl and imidazolyl groups,

15 a phenylcarbonyl group, the phenyl group
optionally being substituted with a halogen atom,

a (Cl-Cé6)alkylcarbonyl group,

a group - (CH2)pCOOR in which p may range from
0 to 4 and in which R represents a Cl-C6 alkyl group,

20 a phenylsulphonyl group optionally
substituted on the phenyl nucleus with a halogen atom,
a trifluoromethyl group, a Cl-C4 alkyl group, a nitro
group or a Cl-C4 alkoxy group, or alternatively

a -(CHz)p-phenyl group, in which p may range

25 from 0 to 4 and in which the phenyl group is optionally
substituted with one to three groups chosen,

independently of each other, from: a Cl-C4 alkyl group,



100 pL, in the presence of partially purified hPARP-1 buffered to pH3. The
“enzymatic reaction is initiated by addition of NAD+ (0.2 mVM and nonitored
‘at room 25 tenperature for 20 minutes. The reaction is stopped by the
addition of HC104 (1.2 M at 40C. After centrifugation, the supernatants
Tare anal ysed by HPLC ti 73 (Shandon Ulg abase C8 columm). Isocratic elution
is perforned using a phosphate buffer ?0.1 M of pH 4.5 containing 6%
acetonitrile, injected at 1.25 nL/mn for 6 mnutes. The nicotinam de
formed is detected by 5 neasurjng t ahs o] el.uate at 265 nm
PG PhpHervan anehe BEgRYr ofno e e ok of

and is quafit 't vE'tH or me ernal standard

of “icoti“aﬂggggggbggeh)-aT@%if&sﬁkgm@khggﬁggb%pécg Ly smpageied in the

[
presence of € concentrations of unds of the invention 10 is

conpared wi at ,ohEaLpeq Jh Rokhphenghsegretp, Al cithe BRASULATRBLS are
carried outgg?BPeagtqin dugﬁicgtgg ggd ?he FéSé val ues argqcalculated

using the eg&eﬁF;dgsel-@hgaabdkgquﬁ&h@n r 6@, campowndsiot Gabugr rmast active
inthis 157test are characterized by I850 val ues of between 5 and 500 nM
Mor eovers tBeoGPTPREHEOR’ |, NiacebidanRe weplresthe si aventicdnadkexgl so active
towards PARP-2, the conmpounds that are nost active towards this enzyne

al so 20 bei ggocbavacuecilzed by klyC5groapueshos Bét-@demaliyandgros@0 nM 25 It
t hus appears that the conpounds of the invention have selective inhibitory
activity onopARBnalily parniocsiubis tRARRetd andghPAREimethlydagdmpounds of the
invention may thus be wused for the preparation of nedicinal products, in
particul ar BARRPPIrnhi biting medicinal products. These 74 nedicinal products
find their use in therapy, in articular in the prevention or treatnment of
nmyocardi al i nfarctioffdzawtieRc '§8ﬁ€ﬁ?§?t€anF56%PHs&FPFbiency,

at heroscl erosis, restenosis after PTC@H%%Pb pass, 5 cerebral ischem a and
S 1,

cergbra}oinfarction, u§§§rﬁf§§ﬁs P nazﬁpgﬁnﬁ 8F°§pphronboenbolic
A zhei mer s BHGRRSe AR it MHECOR s BRI AT St end =G 11 o ency, in
par ticul ar thajueh, ! SChibus Lo, 0l CfuRRRea" b2gupl L 8h kbANgYohpanspl ant,
or a —-CH;OH group,
R4 represents
15 a hydrogen atom,
a - (CHz)p-phenyl group, in which p may range
from 0 to 4 and in which the phenyl group is optionally
substituted with one to three groups chosen,
independently of each other, from: a Cl-C4 alkyl group,
20 a nitro group, an amino group, a halogen atom, a
trifluoromethyl group or a Cl-C4 alkoxy group,
a - (CHy)p-heteroaryl group, in which may range
from 0 to 4 and in which the heteroaryl group is chosen
from an imidazolyl group, optionally substituted with a
25 Cl1-C4 alkyl group, a pyridyl group, an aminopyridyl
group, a pyrimidinyl group, a pyrazinyl group or a

pyridazinyl group, or alternatively




transplant: treatnent of graft rejection and accelerated atherosclerosis
-of grafts, inflammatory pathol ogi es, inmunol ogi cal disorders, rheumatoid
‘di seases, diabetes and pancreatitis, septic shock, 15 acute respiratory
di stress syndrone, tunours and netastases, autoi nmune di seases, AlDS,
“hepatitis, psoriasis, vasculitis, ulcgrative colitis, nultiple sclerosis
‘and nyast heni a. Thus, the conpounds of fornmula (I) in 20 accordance with
the invention may be used for the preparation of a nedicinal product for
treating and preventin i.sordeks, i j ch VATE; i i nyol ved.
Accordi ng to anot her 35%5%?? aqggﬁiggfﬁg? FHLNQEEHEJgggiéﬁﬁﬁyzﬁf%g% is the
use of the o nmpounds of formula (1) for which R1 = R2 = R2" = R3 = H X-=
C n=m= and R4 represents either a 4-inidazolyl group 75 or a
5- et hyl - 4-i nmi dazol yl wgrBURhel @M oTRhdfaginene R40Tr e rimadintisnal  pr oduct
for treating or preventing disorders in which the enzyne pol y(ADP-ri bose)
pol ymerase @k BARPNRIRISHVEIVEE, cttelr atharhade weotipenedRSReéabove. Finally,
the present “invention also relates to pharnaceutical conpositions
cont ai ni g aNs@OROYNENHEOELdang +0Ht he i nvention as active principle.
These pharmaceutical conpositions contain an effective dose 10 of a
conmpound accordi ng t oRShernidnRéntriepre semd ralisdepeadest lvpod €Fidhabl e
pharmaceuti cal excipients. The said excipients are chosen according to the
desired phatigoeuta daldrogem a@rdrmede 2ofCladfi HlSHatG*®¥P I n t he
pharmaceutical conpositions of the 15 present invention for oral,
subl i ngual, subcut ane®fs and K HARKERSAYS, TMASRFNGIE LY S &ach

intratracheal, intranasal, nsde&g&j or .rectal adm njstr t he

t fi
active prin@theg ot {drinn éll()ﬁry) Hove, "G FHE o Bite Crs A% eg:?l fydrat e
ther eof ey, be admniStered 1 g nli_ 20 Lorm.af, A akrasion, m xed
ma

wth cohgenﬁ$ﬁﬁhﬁ arfaceutt ca excl pients, to ani s and to human

beings for the Arapfivl ax sl dlTente Afgdiha@hioven di sander s o di sease.

The unit forms - of nistration that are appropriate conprise oral-route
forms such ag,25 Lablets Qels gansised Powlel sa@anu s aw «f al

sol utions or “suspensi‘ons, sublingual, buccal, intratracheal and intranasal
admi ni stratipn ffd¥.attdm,’6including the nitrogen atom to which the
groups R7 and R8 are attached to form a quaternary
15 ammonium, with a C1-C4 alkyl group or a group —COOR”,
in which R” represents a phenyl or (Cl-C4)alkylphenyl
group,
with the exclusion of the two compounds for
which R1 = R2 = R2’ =R3 =H, X=C, n=m=1 and R4
20 represents either a 4-imidazolyl group or a 5-methyl-4-
imidazolyl group,
in the form of enantiomers or
diastereoisomers or mixtures of these various forms,
including racemic mixtures, and also in the form of

25 Dbases or addition salts with pharmaceutically

acceptable acids.



subcut aneous, intranmuscular or intravenous adm nistration forns and rectal
~adm ni stration forms. For topical application, the conpounds according to
the invention may be used in creans, ointnments or lotions. 5 The dose of
active principle adm nistered per day may range fromO0.1 to 1000 ng/ kg via
“the oral, parenteral or rectal route. gthere may be special cases in which
hi gher or | ower doses are suitable, such doses also formng part of the
invention. In usual practice, 10 the dose which is suitable for each
patient is determ ned by r r.dj tg,t
adm ni stration and thg‘weigﬁﬁmgﬁﬁ&gkéggﬁggﬂg?%tﬁg)sgﬁ pa{ﬁégf{ When a
solid conpogiiti;gnqi n hhe fQumioky 13 kallets is prepared, the nain active
ingredient i'S mxéd wth a pharmaceutical excipient, such as gelatin,
starch, lactose, magnedi y@pHaanitea hldroddiMaiadi @ cr-ddeilkdie. The
tablets may be coated with sucrose, a 'cellulose derivative or other

materi al s. Fheupablrets c20cmmy 1k xBde iy, vari ous techni ques, such as direct
tabletting, dry granul ation, wet granulation or hot- nelting. A preparation

in the fearmof gel capulrepriecsenalst a medidogem xitgn tdre aactli~da i ngr edi ent
with a diluent 25 and pouring the m xture obtained into soft or hard gel
capsul es. 7alkyleguupuspensi ons, isotonic saline solutions or sterile and
i njectabl e solutions which contain pharnacol ogically conpatible

di spersants and/or Ww&&'i Fgragesnss fRohyelgsite a38pyl ene gl ycol or 5

butyl ene glycol, may be used for a parenteral adm nistration. According to
another of its aspect& rEREessdserdt NS 0RTY4M0 relates to a nethod for
treating the pathol ogies indicated _above, which conprises the 10
adninistration of a c&psur@¥dcd®dilngT &the invention or a

pharnHqutically acceg%able sal.t thqfeof. WO 02/ 12239 78 PCT/ FRO1/ 02556
CLAI M5 14, Conmpounds &ires§iidi f§ tho Forrfula (1) R R+ | \N -X-R4 N

1C2)m (1) 5 10 R3 represents a hydrogen atom, to give

compounds of formula (I) comprising a quaternary

ammonium, or alternatively does not exist, to give

compounds of formula (I) comprising a secondary or
15 tertiary amine,

R4 represents

a hydrogen atom,

a Cl-C6 alkyl group,

a C3-C7 cycloalkyl group,

20 a pyridyl, pyrimidinyl or pyrazinyl group,
optionally substituted with a Cl-C4 alkyl group,

a heteroarylcarbonyl group, the heterocaryl
group being chosen from a furyl group and a pyridyl
group,

25 a phenylcarbonyl group, the phenyl group
optionally being substituted with a halogen atom,

a (Cl-Cé6)alkylcarbonyl group,



in which: Rl represents a hydrogen atom a O -C4 alkyl group, a hal ogen
atom a nitro group or a Cl-C4 al koxy group, R2 and R2' represent,

i ndependently of each other, a hydrogen atomor a C-C4 al kyl group, X
represents a nitrogen atomor a carbon atom n is equal to 1 or 2, 15 mis
‘equal to 1 or 2, and, when X representg-a nitrogen atom R3 represents a
hydrogen atomor a Cl-C4 alkyl group, to give conmpounds of fornula (I)
conprising a quaternary anmonium or alternatively does 20 not exist, to

gi ve conpounds of fornu garc(d;) c@%&i é{')glg iR \%ﬁ?Qﬂdnga& %ﬁ&gl L ¥m am ne, R4

represents a hydrogen atom "a group, oaI Kyl

group, a CG-CLef &IREYi] Q@ ke lﬂrfétﬂcéggdwaeﬂc‘/l éélbaslt}{ﬂ“afpod%th a Cl-C4
al kyl group or a group -COOR, 5 in which R represents a C1-C6 al kyl group,

a group -(CH')P-heter eargHenysWiiHdh L Moug,ange from 0 to 4 and in which
the heteroaryl group is chosen frompyridyl, am nopyridyl, pyrimdinyl,

pyrazinyl, pyridazinyla gHemazaaduRnshEdientednnuns,odd dde waid
heteroaryl group optionally being substituted with a Cl-C4 al kyl group, a

het er oar gl cayroapygl copedn, iheepeidadrylof gaetpobréng £hasen folemuf uryl,
pyridyl, pyrimdyl, pyrazinyl, pyridazinyl and im dazolyl groups, 15 a
phenyl car boradlkyjr aumui,hex phemyd groyp aptamimat |grde ng susstdtwt ed with a
hal ogen atom a (Cl-C6)al kyl carbonyl group, a group -(CH2)pCOOR in which p
may range frGBIAUED téo helaaen mitdi.clp R ridpreseamethy IComsimal ey IClgrdup, 20 a
phenyl sul phonyl group optionally substituted on the phenyl nucl eus with a
hal ogen at oATkex ¥ Ubr chetHyiC Yraddip = yPienyds |I3R, ¢r odp, & itro  group

oy r ange 325 GG & 2P i A WA (TR ety 2 GHOUP i SO onal 1y

substituted .t e 4,0 three roups h i.nde endently each other,
from a&I@] é\{}k qug#roup e% Ccl %48 dlkoxy gProup oY Cgl %C

alkyl group, this Cl1-C4 alkyl group optionally being
substituted with a dimethylamino group,
a —(CHz)p-phenyl group, in which p can range
from 0 to 4,
15 a —(CHz)p-pyridyl group, in which p can range
from 0 to 4,
a —(CHz)p-thienyl group, in which p can range
from 0 to 4,
a (C3-C7)heterocycloalkyl group opticnally
20 substituted with a Cl1-C4 alkyl group or a group —-COOR,
in which R represents a Cl-C6 alkyl group,
or alternatively:
Rl represents a hydrogen atom,
R2 and R2’ represent, independently of each
25 other, a hydrogen atom or a Cl1-C4 alkyl group,
X represents a carbon atom,

n is equal to 1 or 2,



a nitro group, an am no group, a hydroxyl group, a halogen atom a
~trifluoronethyl group, a d-C4 al koxy group, a (Cl-C4)al koxyphenyl group,
‘a C1-C4 alkylamino group, a Cl-C4 dial kylami no group, an -NHCHO gr
S group -NHCOR, in which R represents a Cl-C4 al koxy group or a Cl-C4

al kyl

di met hyl am no group, and, when X repr dents a carbon atom 10 R3
represents a hydrogen atom a group -NR5R6, a group -N(R5)3+, a gro
-NHCOR7, a group -CONHR5, a group -COR7, an -NHCONH2 group, an -OH group
or a - CH2OH group, R4™ disr 888Rtls T°18a hydrogen atom a - (CH2) p- phenyl

group,
optionally
each ot her,

in which p may_range fromO _tqg 4 a i ich t enyl gr
substit ut & WP SETE %o & ﬁlryedero rgugg%oger%}%“}%gdepende

-8,
‘r i f IPdor

grioup oxy~ group, a

het eroaryl group IS chosen onT an azol yl "group, optionally
substit u ed qkﬂ%)a 25 Cl1-C4 al kyl group, a pyridyl group, an am no
group, a pypini i'nyl group, a pyrazinyl group or a pyridazinyl gro

alternatively 81 a graap

MR/R8, in whicht is equal to 0 or

oup or

group, this Cl1-C4 al kyl group optionally being substituted with a

up

oup is
ntly of

%35516 a Clg_r%% %tlf\yh%l%groupa %‘?O%) g@@oﬁﬁ@,gﬁu@m no group, a

hal ogen at om

- (CH2) p- het eroaryl gra%ua,Ngda)fN\rﬁgi 590[1% LAndex EE8Ib00k0a4-aRghi n which the

pyri dyl
up, or
1, with

the proviso that when R4 represents a group -NR7R8, R3 is other than the
groups -NR5R6, 5 - NHCERAyddetNE2cand - OH, R5 and R6 represent,

i ndependently of each other, a hydrogen atomor a Cl1-C4 al kyl grou
and R8 represent, indepémdentl wmfupgach other, a Cl-C4 al kyl or C
al koxy group or together 10 forma saturated 5- to 7-menbered ring
optionally conpri si ng aapheddilt ignmalp winticyen lat sibathiitshg'i Cpt i onal |y
bei ng substituted, on a carbon atomor on a nitrogen atom _includi
ni t r ogehOat oM &P e BEOURDIPL IR and RBPH B H A He $AD form a

guat ernary 15 ammonium with a Cl- al kyl group .or_a group - COCR'
which R' T eftésdm & 20%heényi! o (%%Y&)ﬁ%iﬁg'p%ﬁwtrogr‘%i%{pqm% t he

15

20

25

iy ﬁ1| gs i:I_O 2. n gf"ﬁhihneo tgvr\oo ucpo,rrpao L{nnadlso gf eonr a tvgqn% ,C ha l%l'r it ﬁ?O r:OH%Z"l h Y:l %Sl’ O:UIJ_L o Ix

a Cl-C4 alkoxy group,

a heteroaryl group chosen from an imidazolyl
group, optionally substituted with a C1-C4 alkyl group,
or a pyridyl group,

a group —-NR7RS8,

with the proviso that when R4 represents a
group -NR7R8, R3 is other than the groups -NR3R6,
-NHCOR7, -NHCONH, and -OH,

R5 and R6 represent, independently of each
other, a hydrogen atom or a Cl-C4 alkyl group,

| R7 and R8 represent, independently of each
other, a Cl1-C4 alkyl or Cl-C4 alkoxy group, or together
form a saturated 5- to 7-membered ring optionally
comprising an additional nitrogen atom, this ring

optionally being substituted, on a carbon atom or a

p, R7

-4

ng the
in

=C, n

a



20 represents either a 4-im dazolyl group or a 5-nethyl-4- imdazolyl
‘group, in the formof enantionmers or diastereoisoners or mxtures of these
various forms, including racemc mxtures, and also in the formof 25

_bases or addition salts with pharmaceutically acceptable acids. 82 2.
Compounds of fornula (1) according to aim1l, characterized in that: Rl
represents a hydrogen atom a Cl-C4 alﬁgi group or a Cl-C4 al koxy group, 5
R2 represents a hydrogen atomor a Cl-C4 al kyl group, R2' represents a
hydr ogen ato

, X represents i.trogen atom n is equal tq or 2, 10 m
2 equal | oRTtEPash” REORepiBSRH T Kdr DY oFEdmE D G I CEnibends of
formula (1) conprisin at ernar nmoni_u aor _alternatively does not
exist, to g?58ggéoggogﬁgsﬂ§fafgrﬁﬁﬁgcﬁﬁf 58ngkfgﬁﬁgq§a§§58ﬁﬁéﬁy or 15
tertiary ampgonRyfepresent e1aclydnagencatam 2 o (B.a kebgroup, a C3-C7
cycl oal kyl group, 20 a pyridyl, pyri |ﬁyl r pyraglny group, ° optionally
substit ut ed ;i {1 8nChrCh Bk tknglsOUP RSt BLO3EY LA ARV oAy, the
het eroaryl group beling chosen froma furyl group and a yPI§y| group, 25
a phenyl§arggeﬁb,group, t he phenyl group optionally being substituted with
a hal ogen atom a (Cl-C6)al kyl carbonyl group, 83 a group -(CH2)pCOCR in

which p can range fromit@ t8edeaduisionhoehtRer epoegenbduadel et al kyl
group, a phenyl sul phonyl group, a phenyl group substituted with one to

three 5 greupshchRasenR2i edependeRBl ¢ af, &aehCot hek, mf Fom aadCR4C4  al kyl
group, a nitro group, an am no group, a hydroxyl group, a halogen atom a
trifluoronmethplkegeotp, catBerCa 4alikaxiyzglodp gravpeCorCs) a-kexywAedyl group,
a (Cl-C4)- dial kylam no group, an -NHCHO group or a group -NHCOR , 10 in
which R repmédeapdvad grog®,al koxy group or a O -C4

10 in the form of enantiomers or
diastereoisomers or mixtures of these various forms,
including racemic mixtures, and also in the form of
bases or addition salts with pharmaceutically
acceptable acids.

15 3. Compounds of formula (I) according to
Claim 1 or Claim 2, characterized in that:

Rl represents a hydrogen atom, a methyl group
or a methoxy group,

R2 represents a hydrogen atom or a methyl

20 group,
R2’ represents a hydrogen atom,
X represents a nitrogen atom,
n is equal to 1 or 2,
m is equal to 1 or 2,
25 R3 represents a hydrogen atom, to give

compounds of formula (I) comprising a quaternary

ammonium, or alternatively does not exist, to give



al kyl group, this C1-C4 al kyl group optionally being substituted with a
“di met hyl am no group, a -(CH2)p-phenyl group, in which p can range fromO
'to 4, 15 a -(CH2)p-pyridyl group, in which p can range fromO to 4, a
-(CH2) p-thienyl group, in which p can range fromO to 4, a

“(C3-C7) het erocycl oal kyl group optional bg 20 substituted with a C1-C4 al kyl
‘group or a group -COOR, in which R represents a Cl1-C6 al kyl group, or
alternatively: Rl represents a hydrogen atom R2 and R2' represent,

i ndependently of each 25 other, hydr ogen .at om qr - | kyl group, X
represents §°@§P56ﬁ13a95mf°rﬁluﬁ§ éi&aFOf“é’%is&sz,a t?fc%q%rgqlt?%l to 1, R3

represents a hydrogen atom a group -NRS5R6, a group -N(R5)3+, a group
-NHCOR7, a éreﬁlﬁar%céq]ﬁﬂ?,’ an - NHCONH2 group, an -OH group or a -CH2OH 5

group, R4 represents §4h3fg;§,gg%gn%tsom a benzyl group, a phenyl group
optionally substituted wt 10 one to three groups chosen, independently

of each other, from _ay &l kMlorgroup, a nitro group, an amno group,
a hal ogen atom a tri A ugadg%}t hyl g(gjrngup or a d-C4 al koxy group, a

het eroaryl group chosencfirem an ¥yl dazdyl 15 group, optionally
substituted wwth a A -C4 alkyl group, or a pyridyl group, a group -NR7RS,

with the proviso that jwhend¥ JRILSERS rougr,0up - NR7R8, R3 is other than
t he groups -NR5R6, 20 -NHCOR7, -NHCONH2 and -OH, R5 and R6 represent,

i ndependently of eacha @ifierdyls hydriegeni ratlomrop ver a@i-G4 aldodpe.gr oup, R7
and R8 represent, independently of each other, a Cl-C4 alkyl or C1-C4
al koxy groumptdroriaddst fserbs t25 yterdnwi tataurCitédt 3+1Yd Bafsifered ring
optionally conprising an additional nitrogen atom this ring ptionally
bei ng substituted, on aahefrrOREtlGRAIONY 854 R oddif éte&rﬁfqaﬁcﬁudi ng the

nitrogen atomto which the .
10 group being chosen from a furyl group and a pyridyl

group,
a phenylcarbonyl group, the phenyl group
optionally being substituted with a halogen atom,
a (C3-C5)alkylcarbonyl group,
15 a group - (CH;)pCOOR in which p is equal to O
or 1 and in which R represents a Cl1-C4 alkyl group,
a phenylsulphonyl group,
a phenyl group substituted with one to three
groups chosen, independently of each other, from: a
20 methyl group, a nitro group, an amino group, a hydroxyl
group, a halogen atom, a trifluoromethyl group, a
methoxy group, a (Cl-C4)alkoxyphenyl group, a
dimethylamino group, an -NHCHO group or a group
-NHCOR’, in which R’ represents a Cl-C4 alkoxy group or
25 a Cl-C4 alkyl group, this C1-C4 alkyl group optionally

being substituted with a dimethylamino group,



groups R7 and R8 are attached to forma quaternary amonium with a Cl1-C4
~al kyl group or a group -COOR', in which R' represents a phenyl or
"(C1-C4) al kyl phenyl 5 group, 10 with the exclusion of the two conpounds for
which RL=R2 =R2 =R3=H X=C n=m=1and R4 represents either a
“4-im dazolyl group or a 5-nethyl-4- i 'qazolyl group, in the form of
‘enantionmers or diastereoisoners or mXtures of these various forns,

i ncluding racem c mixtures, and also in the formof bases or addition
salts with pharmaceuti cal | acceptabl e acids. 15 3., Conpounds_pf, formul a
(1) according to d aiam_l(cﬁﬁ)lﬁpi?% - CHARYC i P t %t?qﬁfr%%r esent s
a hydrogen ato nmet hyl group or a nethoxy group, R2 represents a

hydr ogen at&W1g} g et iyl 20 group, 25 R2' represents a hydrogen atom X

represents a nitrogen _at n_.Ji I i I or 2, R3
presents [ gen atq 2%%_}59?,:32&5}‘%0%%& , %n %t%mﬂspe@é@ rdfyd

represents a hydrogen at om vV ounds of tornmula (1) conprising a
quat ernary nppni wy sor alternatively does not exist, to give 86 conmpounds

of fornula (I) conprisi'ng a secondary or tertiary amine, 5 R4 represents a
hydrogensatom a Cl-C4 aley,) gronien @l @réup cyoh oatkot @rosipequapyridyl,

pyrimdinyl or pyrazinyl group, optionally substituted with a Cl1-C4 al kyl
group, a hetgy @aryl carbonyl group, the heteroaryl 10 group being chosen
froma furyl group and a pyridyl group, a phenyl carbonyl group, the phenyl
group optionally bei rg caHrst iHetteadoyidlivad kydl egempatoghicmally
(C3-C5) al kyl carbonyl group, 15 a group -(CH2)pCOOR in which p is equal to O
or. 1 and i n swhisth tR treehvegdntas me tO1C4 el ugy o reo g0 wp  piéR s ditphony|
Iroup: which R represents a Cl1-C4 alkyl group,
10 or alternatively:
Rl represents a hydrogen atom,
R2 and R2’ represent, independently of each
other, a hydrogen atom or a methyl group,
X represents a carbon atom,
15 n is equal to 1 or 2,
m is equal to 1,
R3 represents a hydrogen atom, a group
-NR5R6, an -N(CH3) 3" group, a group -NHCOR7, a group
~CONHRS5, an —-NHCONH, group, an —OH group or a —CH;OH
20 group,
R4 represents
a hydrogen atom,
a benzyl group,
a phenyl group optionally substituted with

25 one to three groups chosen, independently of each

other, from a halogen atom and a trifluoromethyl group,



a phenyl group substituted with one to three groups chosen, independently
~of each other, from a 20 nethyl group, a nitro group, an am no group, a
‘hydroxyl group, a halogen atom a trifluoronethyl group, a nmethoxy group,
_a (Cl-c4)al koxyphenyl group, a dinethylamno group, an -NHCHO group or a
‘group -NHCOR , in which R represents a Cl-C4 al koxy group or 25 a d-C4
al kyl group, this CL-C4 al kyl group opplonally being substituted with a

di met hyl am no group, 87 5 a -(CH2) p-phenyl group, in which p is equal to

1, 2, 3 or 4, a -(CH2)p;pyridyl graup, in,which an _r fr 1to 3, a
- (CH2) p-t hi enyl group? Pf P%ﬁyg 9§°3§ugpofgn2fgg 9C39ﬁ§¥g¥ﬁ'ycloalkyl
group optional | substityted with. hyl: +9F QUR R QR -QQOR, in

whi ch R rep?é?@%?soggéfp lX|EyF%§%§&g%%1§h5% %Itgghgﬁi%gly%'ﬁ represents

a hydrogen R2 R2' represent, independently of each other, a
hydr ogen at%#?gpyé ﬁ§?%§V group, X represents a carbon atom 15 n is equal
to 1 or 2, mis equalat%rgupRaN@g@@gsents a hydrogen atom a group -NR5R6,
an -N(CH3) 3+ group, a group -NHCOR7, a group -CONHR5, an - NHCONH2 group,
an -OH gsoup or a - CH2@QHn 20e0fpeuR.i 4 thelr esent Ria ydieegen satsom  a
benzyl group, a phenyl group optionally substituted with 25 one to three
groups chosgfoupndeRaREeNR3Y i6f ctaelr tolamerthel momupshalNRPR® ,at om and a
trifluoronmethyl group, 88 a heteroaryl group chosen from an i m dazolyl
group, opti emaldor7substHOONHedandt RO, met hyl group, or a pyridyl group, a
group -NR7R8, 5 with the proviso that when R4 represents a group -NR7RS8,
R3 is other than the &owrsl RERBREresaHCORNIenICINE Yarf €a%P R5 and R6

represent, independentky of each other, a derogen atomor a Cl-C4 al kyl
group, other, a hydrogen atom or a Cl-C4 alkyl group,

10 R7 and R8B represent, independently of each
other, a Cl-C4 alkyl group or together form a saturated
5- to 7-membered ring optionally comprising an
additional nitrogen atom, this ring optionally being
substituted, on a carbon atom or on a nitrogen atom,

15 including the nitrogen atom to which the groups R7 and
R8 are attached to form a quaternary ammonium, with a
methyl group or a group —-COOR”, in which R” represents
a (Cl-C4)alkylphenyl group,

with the exclusion of the two compounds for

20 which Rl = R2 = R2 = R3 =H, X=C, n=m =1 and R4
represents either a 4-imidazolyl group or a 5-methyl-4-
imidazolyl group,

in the form of enantiomers or
diastereoisomers or mixtures of these various forms,

25 including racemic mixtures, and also in the form of
bases or addition salts with pharmaceutically

acceptable acids.



10 R7 and R8 represent, independently of each other, a Cl-C4 al kyl group
‘or together forma saturated 5- to 7-nmenbered ring optionally conprising
an additional nitrogen atom this ring optionally being substituted, on a
..carbon atomor on a nitrogen atom 15 including the nitrogen atomto which
"t he groups R7 and R8 are attached to fgrma quaternary amonium wth a
met hyl group or a group -COOR', in which R' represents a

(C1- ) al kyl phenyl group, W th the excl usion of the two conpounds for 20

which RL = R2 = R2' = R3 =_H n_= =.1 and regsents either a
4-im dazolyl group or a 5- ﬁﬁ?ﬁyfs brnPaggéfﬁﬁgggoﬁgﬁpOhg hé%forn1of

enant i oer s ey, dLast pr eal 300ehs 0b Hh¥Uhescof chlioge yatLous forms, 25

i ncluding racemc m xtures al so | orm o Ses of ‘addition salts

wi th phar meﬁakae%wzeacgﬁpkﬁekeaaaw%va@@vé ofr geess1bor Ipfeparing a

conpound of formula (1) according to any one of Clainms 1 to 3,

characterized in that a derivative of formula (Il1): RL 5 in which Rl, R2,

R2' and n are as defined i Cla 1 and A represents a |l eaving group, is

reacted in the presen&e ne of formula (I111): /---\ /R3 10 HN X

\ ~CH2) mR4 in which are as defined in Cdaiml, in a

i Nan ether or a hydrocarbon, to give a

g%ﬂg‘to Claim 1, the reaction being able to
base, in the presence of alkali netal

conmpound of forrmula (1) 15
be carried out in the prgse
hal i des or in the presence unladlun}bas%8 ni ckel - based cat al ysts.

5. Cbnpqynds of formul a (II? as defined in Claim4, which are useful as
synthetit internmediates. 90 6. Medicinal product, characterized in that it

conprises a conpound o faieHl a1(! koaceer deRE hoa2By asoBer@hed anms 1 to 3.
7. Pharmaceutical conposition, 5 characterized in that it conprises a
conpound of ci1aamnul an@l p aeperdengst @ argpvang gfkoGbai is tebotdd and

the presence of an amine of formula (III):

/\ _R3

HN X

~
VAR
\—(CH2)m Ra (1
10

in which X, R3, R4 and m are as defined in
Claim 1, in a sclvent which may be an alcohol, an ether
or a hydrocarbon, to give a compound of formula (I)

15 according to Claim 1, the reaction being able to be
carried out in the presence of a base, in the presence
of alkali metal halides or in the presence of
palladium-based or nickel-based catalysts.

5. Compounds of formula (II) as defined in

20 Claim 4, which are useful as synthetic intermediates.



al so one or nore suitable pharmaceutical excipients. 8. Use of a conpound
"-of forrmula (1) according to any one of Clains 1 to 3, for the 10
preparation of a nedicinal product for preventing or treating disorders in
whi ch the enzyne pol y(ADP-ri bose) polynerase is involved. 9. Use of a
“‘conpound of forrmula (1) according to §gy one of Claims 1 to 3, for the 15
‘preparation of a nedicinal product for“preventing or treating nyocardi al
infarction, cardiac ischema, cardiac insufficiency, atherosclerosis,

restenosis after PTCé or @§ﬁg§$ga Skggaaktts%ggq%gtgngggrggrgbﬁg

infarction, caused by~ an i rauma’or a ronboenb

acci dent, neyr odegenerat Lve dlseases  such,as faykhasenusd seasay

Al zhei ner' s*8i §8% gton"s chorea, acute renal i'nsufficCiency, in

particul ar that qf .i hc.Qrikgin or appearing after kidney transpl ant,
heart transSPﬁnP? F?ég %g%ttgfggraft 25 rejection and accel erated

atherosclerosis of grafts, pphpfLhaguRteny Rakpelegies, i munol ogi cal
di sorders, rheunatoid di seases, diabetes and pancreatitis, septic 91

shock, agut ennespireatory dinSthass ity Ren@Te seurDtompandd et ast ases,
aut oi nmune di seases, AIDS, hepatitis, psoriasis, vasculitis, ulcerative

colitis, mulsbirpea Yq)ernesiosdang mpastiyenine. oF Tlaiuse lofcct Be @m¥pounds of
formula (1) according to daimil, inwhich R =R =R =R3=H X=C¢C
n = m= 1 aadsB4ohepoesentre eutitebla pharmaderdliya lgreEesd Pdends -
5-nmet hyl - 4-i m dazolyl group, for the manufacture of a nedicinal product
for treating or 10 prévent Usg difs@r dompaumamsiic £ el lénzyine pol y( ADP-
ri bose) polynerase is involved. ,

according to any one of Claims 1 to 3, for the

10 preparation of a medicinal product for preventing or
treating disorders in which the enzyme poly (ADP-ribose)
polymerase .is involved.

9. Use of a compound of formula (I)
according to any one of Claims 1 to 3, for the

15 preparation of a medicinal product for preventing or
treating myocardial infarction, cardiac ischemia,
cardiac insufficiency, atherosclerosis, restenosis
after PTCA or bypass, cerebral ischemia and cerebral
infarction, caused by an ischemia, a trauma or a

20 thromboembolic accident, neurodegenerative diseases
such as Parkinson’s disease, Alzheimer’s disease and
Huntington’s chorea, acute renal insufficiency, in
éarticular that of ischemic origin or appearing after
kidney transplant, heart transplant: treatment of graft

25 rejection and accelerated atherosclerosis of grafts,
inflammatory pathologies, immunological disorders,

rheumatoid diseases, diabetes and pancreatitis, septic



10

91

shock, acute respiratory distress syndrome, tumours and
metastases, autoimmune diseases, AIDS, hepatitis,
psoriasis, vasculitis, ulcerative colitis, multiple
sclerosis and myasthenia.

10. Use of the compounds of formula (I)
according to Claim 1, in which Rl = R2 = R2’ = R3 = H,
X=C, n=m=1 and R4 represents either a 4-
imidazolyl group or a 5-methyl-4-imidazolyl group, for
the manufacture of a medicinal product for treating or
preventing disorders in which the enzyme poly (ADP-

ribose) polymerase is involved.



