I I\B&'v"el arylim dazol e derivatives, their preparation and their therapeutic
uses 11 The present Application reI ates to novel arylimdazole derivatives
can be used as NO synthase (NOS) inhibitors and as sodi um channel
rmdt;l ators . Gven the potential role of NO and the sodium channels in
physi ;opat hol ogy, the new derivatives described corresponding to general
il a (1) described hereafter can 5 prqduce beneficial or favourable
ef fé&8ts: in the treatnent or prevention of pain, and in particular: +
neufippat hic pain and in particular: neuropathic pain of netabolic origin
(sut h as for exanpl e the diabetic neuropathies), 10 - neuropathic pain of

i nf 8¢t ious origin suchNavel hedamidddops detivatives dhed pré@iration al di seases
(su;:h as for exanple parn TTnke erpes” SUCh as post- herpetic pain,
palﬂllnked wi th Acquired | nmun e'-&%ﬁ&ﬁéﬁbﬁﬁé (AIDS) or pain linked

wi t Ji"her pes zoster), neuropathic pain of traumatic origin (such as for
exagﬁpl e those linked with a 15 phantomlinb) + gl osso-pharyngeal

neugal gi a, secondary netastatic infiltration radicul opathies and
neuropat hi es, adi posis dolorosa and pain |inked with buns, + mgraine, +

DOSﬁdODter ati Verl'ié%kéterlltzloppﬁcﬁﬁ’ﬂtrélﬁ‘ﬂes ?Qioﬂelfa%lllnﬁﬂéz@& déﬁ%tWe@thféﬁ e8P b@hsed as g
accgdents, me, le sclero + chronic paln and +
pai fi | i nked witHs %5@8%“&%@?‘ F‘éda@rf‘gﬁ’f‘mﬁa‘?ﬁffp%‘ﬂ%o@cl erosis; 2 in the
treat ment of d| sorders of the central or peripheral nervous systemand in
par; i cul ar: Given the potential role of NO and the sodiura channels in physiopathology, the new

: denvatives described corresponding to general formula (I) described hereafter can
" 5  produce beneficial or favourable effects:
% in the treatment or prevention of pain, and in particular:
+ mneuropathic pain and in particular:

- neuropathic pain of metabolic origin (such as for example the diabetic
neuropathies),

10 - neuropathic pain of infectious origin such as those linked with viral or
retroviral diseases (such as for example pain linked with herpes such as post-
herpetic pain, pain linked with Acquired Immune Deficiency Syndrome
(AIDS) or pain linked with herpes zoster), ‘

- neuropathic pain of traumatic origin (such as for example those linked with a
15 phantom limb)

+ glosso-pharyngeal neuralgia, secondary metastatic infiltration radiculopathies
and neuropathies, adiposis dolorosa and pain linked with burns,

¢ migraine,
¢ post-operative pain,

20 ¢ central pain following vascular cerebral accidents, thalamic lesions or multiple
sclerosis,

¢ chronic pain, and

¢ pain linked with cancer;

X3 in the treatment of multiple sclerosis;



e
epi lepsy neur odegenerative di-seases, of which senile denentia can in
pargicul ar be 5 nentioned, including Al zheiner's. disease, Huntington's
chorfea, .Parki nson's disease, anyotrophic lateral sclerosis, Friedreich's
at a;ﬁi_&;a and prion diseases (in particular Creutzfeld Jacob's disease),

cer;éjb;r al ischaem a and cerebral and spinal cord traumatisns. depression
andﬁﬁﬁ_i pol ar di sorders, 10 encephal opathizs, including encephal opa. hi es of
virgg or toxic origin, addiction to opiates, alcohol and addictive

subsgtéﬁances, erective and reproductive disorders, cognitive disorders,
anxfety, schizophrenia, sleep disorders and eating disorders (anorexi a,

bul i a, 15 8tén fhe jreptmend of (disordeanof dfe cenisalcerr phriphesk pdravusdiysemdandsins uch
fyocar di al pdrfifudrct i on or  disordered cardiac rhythns, nore particularly
#ythm a, in the treatnment of disorders of the skeletal nuscle and
gomuscul ar | o ndpdlegyich as  nyopathies; 20 in the treatnment of
infgfammtory di seases such as for exanple psoriasis, arthrosis and

r hemifrat oi d art hr4i triesrodegehbmativentliseasss, off twhizhgmsile aempiités tamad paEuRMbe
(cafitis, grohn > méhBEa0 ShoiRlin 'ailiifind ¢ BRORLVHENRERMADRAL HRRCHEZ! e,
sinfasiti.s, rhinitis) as we i as’ contact or_délayed~hypersensi'tivities, and
in articul ar art HHE3ies 2@Keiraphisatatabpderods. thiefieich's ap3iy gpdipriontdissaserrfint  of
heafing | osses of pabta ¥R CeutzfA€ P4e8b'ls @isedsel, OXi ¢ origin and tinnitus. > in
thiﬁjtreat ment of conplications |linked to auto-inunune and viral diseases
such

as for exanpiemblalpuksaemid 408, cerepmt arsi dpirel and rewmalsmisnf ect i ons, di abet es
conplications including retinopathies, nephropathies and pol yneuropat hi es;
-3 n the treat ferfepsssioreanddinodr digbrddisseases associ ated with intoxication
(Cadmi um poi soni ng, inhal ation of n-hexane, pesticide, herbicide), with
t r eat ment é‘P( r adi'oﬁ%&?l?aglwatﬁs% Infludyefarephalopgiise of Yirabes i oNgi son’ s

di s}ease) ' ¢ addiction to opiates, alcohol and addictivz substances,

¢ erective and reproductive disorders,

+ cognitive disorders,

+ anxiety, schizophrenia, sleep disorders and eating disorders (anorexia, bulimia,
15 etc.);

< in the treatment of the cardiovascular disorders such as myocardial infarction or
disordered cardiac rhythms, more particularly arrhythmia;

<* in the treatment of disorders of the skeletal muscle and neuromuscular joints such as
myopathies;

20 < in the treatment of inflammatory diseases such as for example psoriasis, arthrosis
and rheumatoid arthritis, inflammations of the gastro-intestinal system (colitis, Crohn’s
disease) or of the pulmonary system and airways (asthma, sinusitis, rhinitis) as well as
contact or delayed hypersensitivities, and in particular arthrosis and rheumatoid
arthritis;

25 < in the treatment of hearing losses of traumatic, acoustic or toxic origin and tinnitus.

< in the treatment of complications linked to auto-immune and viral diseases such as
for example lupus, AIDS, parasitic and viral infections, diabetes complications
including retinopathies, nephropathies and polynzuropathies;




and"irmre generally in the treatnment of all pathol ogies characterized by
exce55|ve 5 production of nitrogen nonoxi de and/or a dysfunction of the
sodr 4im channel s. The Applicant had described in the Application WO 01/26656
derivatives of inidazoles which can nodul ate the sodi um channels, nanely
t he? corrpounds of general formula (A) (A) in which: 10 A represents (in
par*tl cular) an optionally substituted phehyl or biphenyl radical; B
repr*esents (in particular) a hydrogen atomor an al kyl radical; X
represents (in particular) NR38, R38 representing in particular a hydrogen
at om or an alkyin b UsHEERY P! peerlegiral discases apsoriatedguith intoisation dCaiminm S2
repreésents ongoRbnikd)ntIRHBRAT n QxR sﬁ@@k Gdbicide), WH &banRéfs aRsiofRéripy)
repfesent (in artl cu i nde hydrogen atom or an al E

aryl, aralkyl OIQ RGP W%?Oﬂ%g*/@?g%ﬂ“kﬁ %’F@I radi cal gnd R48 repr esents a
hydrogen atomor an al kyl radical. These conpounds did not however present
any: activity vt snd-mdre ghi@Balbuinhthasreatmant affall pailwlepemtardsriodd bjhexdessinent i on.

20 Mor eoveg, ero%ruaro%tfnﬁro#nbhm&eaqwowd%rgﬁéﬁémésm tiAhAs L i ng

conpounds of “general for D represents phenyl,

pyri di nyl or aromatic ewlth5 nt ai.ni n fro 1to4

het er oat ons cﬂﬁ%éﬂpll'craﬁtrﬁaﬁ SR éﬁig%‘él‘ e fpRlicatq %n&ﬁi%égg%"éﬁﬂﬁﬁ ngfp 3 y

substitut ed bwhwhecanmavniate the cugismcdbesmels, hamety (K ed@bycmhity bf gdn€ial GGinalak oxy,

hal.ogen, (G t@) perfluoroal kyl, or D represents (C -C6)perfluoroal kyl; 5
hyd

R represents rogen; R22 represents -X(CH2), ZCONR3R4, -X(CH2)r;
NHCO( CH2) SNR3R4, - X( CH2) PNR3R4, - X(aCH2) , NHCORS or (CHZ)gNHC(NH)R6 R3 and

R4 represent independently hydrogen/Z_L(;Q. Ceaﬁl [Jﬁyl -(CH2)r-A

-(CH2),,,0A, or -CH(CH3)(CH2), A

(A1)

in which:

i0 A represents {in particular) an optionally substituted pheny! or bipheny! radicai;
B represents (in particular) a hydrogen atom or an alkyl radical;
X represents (in particular) NR*, R* representing in particular a hydrogen atom or an
atkyl or aralkyl radicat;
n is an integer from 0 to 6;

15 € represents one of the NR*R?" or OR® radicals in which R* and R*’ represent (in-
particular), independently, a hydrogen atom or an alkyl, aryl, aralkyl, cycloalkyl or
cycloalkylalky! radical and R*® represents a hydrogen atom or an alkyl radical.

These compounds did not however present any activity vis-a-vis NOS such as that of
the compounds of the invention.

20 Moreover, a subject of Application WO 95/05363 is NOS-inhibiting compounds of
general formula (A2)

in which;



10 Br't he group NR3R4 represents 1-indanyl, piperonylamn no, piperidynyl,
ghalinyl, pyrrolidinyl, 1,2, 3,4-tetrahydroisoquinolinyl or piperazinyl
optf nal |y substituted in RS represents (C 1 -C6)al ky 1,

(C = i?)perfluoroalkyl -(CH2)r-A or -Q(CH2) A; A represents phenyl,

g nyl, pyrimdinyl or an aromatic heterocycle with 5 menbers 15
con?ﬁ°n|ng froml to 4 heteroatons chosensfromO, N and S, these 4 groups

bei gg:~ optional |y substituted by one or nore groups chosen from

(a ;_")al kyl, halogen, nitro, cyan and trifluoronmethyl; R6 represents
phef¥t , pyri dﬂvafeéﬁﬂtwheaﬂomdl@ylWetaerawye@ﬂcehewacbicls wrﬂulm«membemrttoatanmr@
frogg:

@l to 4 h%&rpm@n&e@m%ﬁ@hwemo% oNvaid sSmeE@ﬂﬁ«@e %ﬁapgsgbnﬁ%mrégﬁg) Kyl

opt k& 'naI ly 20 substltute one or nore _grou hose
506) al koxySubsiusgey, one 13/ OB PP Fhﬂ%éﬂow&p C@}a% (Corfrsindleony shalogen,

£6) perf ucE.eGJ)lquﬂuorm@l,tor@wreﬁrebms(@I-{Qﬁ))eﬁld@ydalkym and r represent

Epbendently integers fromO to 6; p and w represent independently

-l‘

i ntFyers fﬁonRirdpmSEfltsh)rdmgeepresents an integer from2 to 5; 25 q and t
rep;esent i ndependently integers fromQ to 5 s represents an |nteger from

g 3; X repResléPﬂe%enG OHCi:hRENRIRY, e pHEHhNECO(CREANRIR 'a -K(Eid;)sNE R,
repﬂ* esents hyckmgnNcp{cdfcch@)ﬁ }qyjc(N ?@ﬁ It being understood that: (a) D,
in

vvhe‘h it contains a heteroatom |s not ked to the remni nder of the
compound of Rdrrmka RA2)refaysenhe ildzperdendyomhydog, ({0-QhakylR 2(CHepresent s

-X('CHZ) ZCONR a or Z represents a bond, then n
represents an (ﬁrﬁg@g)éfgprd%t%ﬁﬁbﬁéﬁpl p4 (c) when R2 represents

- X(CH2) , , NCOLCHiR) grblip NRRY rep%@%lﬁ“ﬂ%pxp@%y%mﬁcﬂy&%@%ﬁ Borphb&n

represents an_intege 6,
P pyrrohd% E I5§4 tetrahydrmsoqumolmyl or pxperazmyl optionally substituted in

position 4 by (C-Cg)alkyl,
R® represents (Ci-Celalkyl, (Cy-Ce)perfluoroalkyl, ~(CHy)-A or -O(CHj)uA;

A represents phenyl, pyndinyl, pyrimidinyl or an aromatic heterocycle with 5 members

t5  containing from 1 to 4 heteroatoms chosen from O,'.N and S, these 4 groups being
optionally substituted by one or more groups chosen from (C,-Cs)alkyl, halogen, nitro,
cyano and triflucoromethyl;

R® represents phenyl, pyridinyl or an aromatic heterocycle with 5 members containing
from 1 to 4 heteroatoms chosen from O, N and S, these three groups being optionally

20  substituted by one or more groups chosen from (C .-Cﬁ)a!kyl, (Ci-Ce)alkoxy, halogen,
(C\-Cg)perfluoroalkyl, or R® represents (Ci-Cg)perfluoroalkyl;

n and r represent independently integers from 0 to 6;
p and w represent independently integers from 1 to 5;
m represents an integer from 2 to 5,

25 q and t represent independently integers from 0 to 5;
s represents an integer from 1 to 3;
X represents O or a bond;
Z represents O, NR’ or a bond;
R’ represents hydrogen or (Cy-Ce)alkyl;

30 it being understood that:

-
i

(a) D, when it contains a heteroatom, is not linked to the remainder of the compound of
formula (A2) by the heteroatom;

o sn-:;:r)




(d)g’ul_en R 2 represents -X(CH2)pNR 3 R4 and X represents 0, then p

repkesents an integer from2 to 5; (e) when R 2 represents

-(CH2)gNHC(NH) R', R represents hydrogen, D represents phenyl and R 6

repr.gsents phenyl., then g does not represent 0; Mwhen R 2 represents

-(CER)gNHC(NH)R 6 . R1 represents hydrogen, D and R6 10 represent

2- chflor ophenyl, then q does not represent-50) (g) when R 2 represents

-(C)%}TqNHC( Nl-fYR 6 , R represents hydrogen, D and R 6 represent

3-p‘_;§:}.'-di nyl, then ges not represent 0;., gnd (h) when R2 represents

- ( CHZ) gNHO( NH)(E) é’h?“& f?%ﬁ%@eﬁﬁ‘%“%&%@#?am@nzﬂhm%nor &pepsents a bond,
et di nyl, t hetheq ndeessen®tn itgeeseat? 196, 15 However, no activity

Vi ssil -vis the sodi um channel s has been described for the conpounds of

gengtal fornul(s) whe) R Tiepresqutd Xk MCOHGW, ISR ‘ope dX CHGIMHTGRS 20 X

ar y&i'mi dazol e defd (V@S ' - ] neral fon-nula (1) A B
Y XEH 2 N (1) i nfé\ghﬁ?%:dﬁygbmel?w? Eers%rgééﬁlgégé}%gﬁ géogﬁ atom or an al kyl -,
cyckoal kyl 5 cyd) eabk R akjeytentsadi(Cat),NRIR‘@AROX &?ﬁzsé}rts danaf ?5' refeséfs?hdY!
radical s, the argmatic rén(? of whi Gh i s optionally substitu ed 17omonce
to 3 times (and e O éd a’r fromonce to twice) by substituents chosen
i ndependent |y hal. Qf at lskyh or al koxy, radical; R2
represents a rg%?%rgﬁ Zr'lf:ﬁrgnfegtrs éﬁﬁ‘gﬁﬁij@qg)% ’cgl ;feiﬁgseﬁéﬁo‘?%ﬁ?gég’e t EPESHMr ogen
atom or an al kyl Phshylang R yepresgusp planyl, theg qXoesmt espessers 0a bond or a |inear or
branched a: kyl.ene, radj,cal contajning froml .to, 5. carbon atons; 'Y
represents a @d?’gﬂ’eg{ ateBIfFerss C@zbgﬁwm%‘ai%EIT?PF%HWF@F@&PSCM apd RR15
radi cal ortba NH2repaelint 2ichlocaphetyd.ahed o des aseedrssear;aryl radi cal optional ly
substituted fromonce,to 3 tines ' '

(g) when R® represents -(CH;){NHC(NH)R®, R' represents hydrogen, D and R®

represent 3-pynidinyl, then q does not represent 0; and

(h) when R? represents «(CH2)NHC(NH)R®, R' represents hydrogen, D and R®
represent 4-pyridinyl, then q does not represent 0.

15 However, no activity vis-3-vis the sodium channels has been described for the
compounds of general formula (A2).

The Applicant has now developed a new class of arylimidazole derivatives, which

correspond to general formula (I)
IS
N
Re N AT \>—B
Y—XHJ/ H,N
A

Ry M

in which

20 R, represents 2 hydrogen atom or an alkyl, cycloalkyl, cycloalkylalkyl radical, or also
one of the aryl or aralkyl radicals, the aromatic ring of which is optionally substituted
from once to 3 times (and in particular from once to twice) by substituents chosen
independently from a halogen atom and an alkyl or alkoxy radical;

R, represents a hydrogen atom or an alkyl radical;

25 Rjrepresents a hydrogen atom or an alkyl or aralkyl radical;



“particular fromonce to twice) by substituents chosen
ntly froma halogen atom and an al kyl or al koxy radical; A

s a bond or the phenylene radical; 10 B and B are chosen

ntly froman al kyl radical, a cycloal kyl radical, an NR6R7 or SR8
a carbocyclic aryl radical or a heterocyclic aryl radical with 5
ers containing froml to 4 hetgyoatons chosen fromO, S and N (in
: t he thi ophene, furane, pyrrole or thiazole radicals, and in

ar the 2-thienyl radical), said carbocyclic and heterocycllc aryl
bei n¥ weptesantsad bynd subdinedr wir éthnblyedoiey b tabiceec@iMIBE fOROSF R 5
entlycéﬁapa&g al kyl, al kenyl or alkoxy radicals (and in

ar by a raé|cdl chosen from t he met hyl and net hoxy 15 radicals), R4

ts a hydrogen atom or an al kyl cycl oal kyl cl oal kyl al kyl ,
C( B)TERESEnts @hyflIQefsoatem, yhiadicelatn N&Rsaéga Wi okdickleraryl or
radl cals, the aromatic ring-of which is optionally substituted
1ce to 3 times (and in particul froBh once to twice) by

My radical, or R4 represents a bis-ph al kyl radical, R5 represents a
gen atom or an al kyl, aryl or aral kyl dical, or also R4 and R5 form
he nitrogen atom whi ch carries thema non- arorratlc het erocycle with

0 sevenARAbef eﬂs&?%ﬁbé@h@ %n ]a#l Qad%apﬁﬁéﬁ;ﬁa%%gtﬁ?m&p S SILE ?3 $ ek

eting th heterocyc % bei ng osen | roma
ising 2 Reciicalar FQI‘lonce Iptwigplyby SUbS Rﬁnt&ﬁhowf m@a%@eﬂ! fom a

endentlyhaaogeydmmﬂaatamylarallaﬁyaidfgal,, al kenyl or al kynyl radical, or
jepresents a nitro radical and R7 represents a hydrogen atom -7 Ri 4

repgesents a”A"i‘éﬂ?é@entgi‘@br‘P@ér’tPé@-ﬁ QQ@‘%%FE[ jadi cal or an aral kyl radical; and

fingally R15 represents an a t he phenyl radical or an aral kyl

B!
rads cal ; r rrac uticall ept abl e salts_of conpounds of general
fo r;rul a (1) aéaﬁnﬁhlg‘ ﬂ%fé‘ @ﬁﬁpég%@(imfr%pw kyl (rqu;lca(lyra Chapgikyl radical,” an
phar maceut i calNRyRac Sapt@wag agatbbsyctiaaryb eadic3Dorusiterbe/cli byPAidicabwah S or
medi camenty i n§ KRGS tonhifk tdm § 76 4 MR ARG RofRMLLTE 16 N (in particular

the thiophene, furane, pyrrole or thiazole radicals, and in particular the

Rtuents chosen independently from N%ogen atom and an 20 al kyl or
en

2-thienyl radical), said carbocyclic and heterccyclic aryl radicals being optionally

substituted by one to three groups chosen independently from the alky!, alkenyl or

alkoxy radicals (and in particular by a radical chosen from the methyl and methoxy
15  radicals),

- R4 represents a hydrogen atom or an alkyl, cycloalkyl, cycloalkylalkyl, -C(O)Rs,
-C(O)ORg, -C{O)NHRg or -SO3R; radical, or also one of the aryl or arallcyl radicals, the
aromatic ring of which is optionally substituted from once to 3 times (and in particular
from once to twice} by substituents chosen independently from a haiogcn atom and an

20 alkyl or alkoxy radical, or R4 represents a bis-phenylalkyl radical,
Rs represents a hydrogen atom or an alkyl, ary! or aralkyl radical,
or also R4 and Rs form with the nitrogen atora which carries them a non-aromatic
heterocycle with five to seven members containing 1 to 2 heteroatoms, the elements for

completing the heterocycle being chosen independently from a group comprising
25 -CHR,g-, -NR;;-, -O- and -$-;

Re¢ and Ry represent independently a hydrogen atom or an alkyl, alkenyl or alkynyl
radical, ' .
or Rg represents a nitro radical and Ry represents a hydrogen atom,
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confounds of
of ¥onpounds
Y-

or also R6 and R7 formwi th the nitrogen atom which

heterocycle with five to six nenbers, the

or conpleting the heterocycle being chosen independently froma

rising -CH2-, -NR12-, -0- and -S-; Rs represents a |inear or

| kyl radical having 1 to 6 carbon atons optionally 5 substituted

to 3 times (and in particular ffomonce to twice) by one or nore

ts chosen independently froma hal ogen atom and the -OH, am no,
aryl radicals; RO represents an al kyl, hal oal kyl, cycl oal kyl or
al kyt asadscad, Rpiforal $0h oifeninbgert omcaniop Yy &les Gheds ahﬁinafr@ﬁaﬁél ic

Lo Wl oBeals oyl RO PROARUL ol hBB0] Lol AOLSBLERNAI.

ents Epserppd Fméifélmd@magww mﬁlnilsm -6Hen-NRionr@mandaB-; al kyl or
radical; 15 R o represents a hydrogen atomor an al kyl or aryl

opti 0Raképjessmbatlinkaﬂ(ﬁ%:fnbm al@ﬂ@ﬁiuﬁaﬂ) havihd '1“?@ 6(c§ﬂﬂn 'aﬂ)frﬁacf hbﬁé!'llyar

eto subst.i t,yent osen. om a hal 6gen
P o Yl A R MK

: at onﬁ@ﬁtﬂaemcmtn mdemh@nﬂy fnosck lpAdgen aRim dndrtbpr@id camtino,xyimodindgen

al kyhryl adicgR! . a cycloal kyl radical, a cycloalkylalkyl radical, a

yannel s,
ema non-arommtic

: radical, a -C(O)CRlS radi cal, an -802R13 radi cal, a -C(0O NHR13
8l , or al,so one of the aryl or ar al k al he aromati c ring of
A R Lt o (eI M P TR

ce to thaicedpciy)ic20 hetrhsyilicireakyl @hwplendicaisape acemntit ying rodmhachhil ogen
sttt bRl o Fided e GRE %sfmlﬁl?r ?(rg oRUED AhATRYT 2
al oa r aI SO

radi cal ;  R13 represen radi ca
t he ' catboUYEIT thogen mﬁf‘é’ﬁ'éqea%x/&f’ﬁn@ hajogen atpmeind ap 91|kylr°aéil@ar gadicale

ic ring of which is optionally substituted fromonce to 3 tinmes (and
rticul ar Rforropressntsea hyoirogen e@m byars alkbplt drtamd mhdicad ptamlly 26bstintkeipfemdent | y

a hal ogeghcat f&mj aﬁ‘ﬂe@r(‘arﬂl kY ba@Euldd w ohadis Eﬂwcej %Iyl SuRRLLAE l’ékl&’ren the

%gnera %rrrul él or th ar naceut | cal acceptab salts
CRFBAY g @jom %Pfdean@é}ﬁﬁbehﬁh@wdﬁ lg%rﬁ%wélems@rqfﬂ?*ayu'

15 chosen from a hydrogen atom or a methyl or phenyl radical),
Ry represents a hydrogen atom, an alky! radical, a cycloalky! radical, a cycloalkylalkyl
radical, a -C(O)R; radical, a -C(O)ORy; radical, an -SO;R 3 radical, a -C(O)NHR;
radical, or also one of the aryl or aralkyl radicals the aromatic ring of which is
optionally substituted from once to 3 times (and in particular from once to twice) by
20 substituents chosen independently from a halogen atom and an alky! or alkoxy radical;

Rz represents a hydrogen atom or an alky] radical;

Ry3 represents an alkyl radical, a haloalkyl radical or also one of the carbocyclic or

heterocyclic aralkyl or aryl radicals, the aromatic ring of which is optionally substituted

from once to 3 times (and in particular from ance to twice) by substituents chosen
25 independently from a halogen atom and an alky! or alkoxy radical;

R4 represents an alkyl radical, the phenyl radical or an aralkyl radical; and finally
R,s represents an alkyl radical, the phenyl radical or an aralkyl radical;
or are pharmaceutically acceptable salts of compounds of general formula (I).

Said compounds of general formula (1) or their pharmaceutically acceptable salts can be
30  used for preparing a medicament intended to inhibit the NOS and to modulate the
sodium channels.
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th 5 R,

ylal kyl radical, or also one of the aryl or aralkyl radicals,
ring of which is optionally substituted

‘cul ar from once to twi ce) by substituents chosen

hal ogen atom and an al kyl or al koxy radical; R2 represents a

xn atom or an al kyl radical; 10 RSgtepresents a hydrogen atom or an

or aral kyl radical; X represents a bond or.a |linear or branched

e radical containing.from1 to 5 carbon atons; Y represents a

n at onn partcylet, olsd dontporadhi cd'gleuerarfomﬂdd?a) cathe phhmacewticallysicceptabte- NH2

as'aﬁ?of\égﬁ?gﬁ@ SRbshe fo‘?ﬁh?f a (f)%gé &?AC?OQMS o? Q@Ael’ay fi ﬁlt(ﬁ’E)JUt ed from

10

15

20

or
0 3 ti
ndependent |y fron1a halogen at om
ents a bond or the phenyl ene radical
ndently froman al kyl radical, a
t, a carbocyclic aryl ra ? cal Nor
6 nmenbers containing,f
garticular the thiophene
cular the -9 2-thienyl radical),

r adi daksicht he

represents a hydrogen atomor an al kyl, cycl oal kyl,

particu romonce to“tw ce

gnd B' are chosen
JyK radical, an NR6R7 or

fur pyrrole or thiazole radicals,

s (and in

R, represents a hydrogen atom or an alkyl, cycloalkyl, cycloalkylalkyl radical, or also
one of the aryl or aralkyl radicals, the aromatic ring of which is optionally substituted
from once to 3 times (and in particular from once to twice) by substituents chosen

independently from a halogen atom and an alkyl or alkoxy radical; '
R; represents a hydrogen atom or an alkyl radical;
Rj represents a hydrogen atom or an alkyl or aralkyl radical;

X represents a bond or a linear or branched alcylene radical containing from 1 to 5
carbon atoms;

- 'Y represents a hydrogen atom, a cycloalkyl radical, an NR4R;s radical or a

*

N B

N
NH,

radical, or also Y represents an aryl radical optionally substituted from once to 3 times
(and in particular from once to twice) by substituents chosen independently from a
halogen atom and an alkyl or alkoxy radical,

A represents a bond or the phenylene radical;

B and B’ are chosen independently from an alkyl radical, a cycloalkyl radical, an
NR4R; or SRy radical, a carbocyclic aryl radical or a heterocyclic aryl radical with 5 or
6 members containing from 1 to 4 heteroatoms chosen from O, S and N (in particular
the thiophene, furane, pyrrole or thiazole radicals, and in particular the

fromonce to 3 tines (and
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bstituents
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radical, ‘

or Re represents a nitro radical and R; represents a hydrogen atom,

or also Rg and R; form with the nitrogen atom which carries them a non-aromatic
heterocycle with five to six members, the elements for completing the heterocycle being
chosen independently from a group comprising -CHs-, -NRy3-, -O- and -S-;

Rg represents a linear or branched alky! radical having 1 to 6 carbon atoms optionally
substituted from once to 3 times (and in particular from once to twice) by one or more

substituents chosen independently from a halogen atom and the -OH, amino, cyano and
aryl radicals;

Ro represents an alkyl, haloalkyl, cycloalkyl or cycloalkylalkyl radical, or also one of
the carbocyclic or heterocyclic aralkyl or aryl radicals, the aromatic ring of which is.
optionally substituted from once to 3 times (and in particular from once to twice) by
substituents chosen independently from a halogen atom and an alkyl or alkoxy radical;

R represents a hydrogen atom or an alkyl or aryl radical optionally substituted from
once to 3 times (and in particular from once to twice) by substituents chosen
independently from a halogen atom and an alkyl or alkoxy radical (R being preferably

. chosen from a hydrogen atom or a methyl or phenyl radical),

Ry represents a hydrogen atom, an alkyl radical, a cycloalkyl radical, a cycloalkylalkyl
radical, a -C(O)R,3 radical, a -C(O)OR; radical, an -SOzR 3 radical, a -C(O)NHR,;
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carb n a
and at least one triple bond. By haloalkyl is meant an alkyl radical at least one (and
20  optionally all) of the hydrogen atoms of which is replaced by a balogen atom. By
haloalkoxy is meant an alkoxy radical at least one (and optionally all) of the hydrogen
atoms of which is replaced by a halogen atom. By carbocyclic or heterocychc aryl,
unless otherwise specified, is meant a carbocyclic or heterocyclic system comprising
from one to three condensed rings at least one of which is an aromatic ring and all are
25  rings with 5 to 7 members, a system being called heterocyclic when at least one of the
rings which make it up comprises one or more heteroatoms (O, N or S). By aryl, uniess
otherwise specified, is meant a carbocyclic aryl radical. Finally by halogen atom is

meant an atom chosen from fluorine, chlorine, bromine and iodine atoms.

By cycloalkylalkyl, aralkyl, alkoxycarbonyl, haloalkoxycarbonyl or aralkoxycarbonyl
30 radicals is meant respectively the cycloalkylalkyl, aralkyl, alkoxycarbonyl,
haloalkoxycarbonyl or aralkoxycarbonyl radicals, of which the alkyl, alkoxy, haloalkyl,
cycloalkyl and aryl radicals which make them up have the meanings indicated

previously.
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20 Moreover, by convention, when there is an arrow emanating from a chemical structure,
pointing to an asterisk (*), said arrow indicates the attachment point. For example:

represents the benzyl radical.

Generally, the case in which A represents a bond is preferred. Similarly, the compounds
in which R; represents a hydrogen atom or a methyl or benzyl radical (and in particular
25 the compounds in which R; represents a hydrogen atom) are generally preferred.

Preferably moreover, the compounds of general formula (1) according to the invention
are such that they comprise at least one of the following characteristics:

¢ X represents a bond or a linear or branched alkylene radical containing from 1 to 5
carbon atoms (and preferably from 1 to 3 carbon atoms) and Y represents an NR4R;
30 radical;
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According to one of the preferred variants, namely when X represents a bond or a linear
or branched alkylene radical containing from 1 to 5 carbon atoms (and preferably from
1 to 3 carbon atoms and still more preferentially from 1 to 2 carbon atoms) and Y
represents an NR4R; radical, it is moreover preferable for the compounds of general
formula (I) according to the invention to be such that they comprise at least one of the

following characteristics:

¢ R, represents an alkyl, cycloalkyl, cycloalkylalkyl radical or also one of the aryl or
aralkyl radicals, the aromatic ring of which is optionally substituted from once to 3
times by substituents chosen independently from a halogen atom and an alkyl or
alkoxy radical (R4 also representing more preferentially a radical chosen from the
alkyl and cycloalkyl radicals and still more preferentially a cycloalkyl radical), and
Rs represents a hydrogen atom or an alkyl radical (and more preferentially a
hydrogen atom or the methy! radical);

¢ R4 represents a -C{O)Ry, -C(O)ORy, -C(O)NHR; or -SO;Rg radical (and quite
particularly a -C(O)ORy radical} and Rs represents a hydrogen atom or a methyl or
ethyl radical (and preferably a hydrogen atom or the methyi radical).

According to another preferred variant, namely when X represents a bond or a linear or
branched alkylene radical containing from 1 to 5 carbon atoms (and preferably from 1

to 3 carbon atoms) and Y represents a
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substituents chosen independently from a halogen atom and an alkyl or alkoxy radical,
it is moreover preferable for the compounds of general formula (I) according to the

invention to be such that they comprise at least one of the following characteristics:

+ Y is a cyclohexyl radical;

+ Yisa phenyl radical optionally substituted from once to 3 times (and in particular
from once to twice) by substituents chosen independently from a halogen atom and
an alkyl or alkoxy radical (and preferably from a halogen atom and a methyl or

methoxy radical);

¢ R, and R; representing hydrogen atoms.

According to a further preferred variant, namely ‘when X represents a bond and Y
represents a hydrogen atom whilst at least one of R; and R; represents a radical chosen
from the alkyl, cycloalky! or cycloalkylalkyl radicals, it is moreover preferable for the
compounds of general formula (I) according to the invention to be such that they

comprise at least one of the following characteristics:

¢ at least one of R, and R; represents an alkyl radical comprising at least 4 carbon

atoms whilst the other represents a hydrogen atom,
+ R, and R; both represent alkyl radicals comprising at least 3 carbon atoms each;

¢ R, represents a cycloalkyl or cycloalkylalkyl radical and R, then preferably
represents a hydrogen atom or a methyl radical (and more preferentially a hydrogen

atom).

formula (1) according

Fadical; Y is a phenyl radical optionally substituted from
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substituted by the Rip and R, radicals) is prefe-ably chosen from the group comprising
the pyrrolidine, piperidine, piperazine, morpholine, thiomorpholine, azepine and

20  homopiperazine rings, and more preferentially from the group comprising the
pyrrolidine, piperidine, piperazine, morpholine and thiomorpholine rings.

Moreover, R 3 preferably represents an alkyl radical or a haloalkyl radical.
; Moreover, Rs is preferably the phenyl radical, as is Ria.
In particular, the invention relates to the following compounds of general formula (I),

25  described hereafter as examples (sometimes in the form of salts):

- butyl-2-[4-(4- {[(1Z)-amino(thien-2-yl)methylene]-amino} phenyl)-1/{-imidazol-
2-yljethylcarbamate;
- butyl-2-[4-(3-{[(1E)-amino(thien-2-yl)methylene]-amino} phenyl)- 1H-imidazol-
2-yl]ethylcarbamate;

30 - buty!-2-[4-(4'-{{(1Z)-amino(thien-2-yl)methylene]amino}-1,1"-biphenyl-4-yl)-1H-
imidazol-2-yl]ethylcarbamate;

- N'-(4-{2-[(cyclohexylamino)methyl]- 1 H-imidazol-4-y1} phenyl)thiophene-
2-carboximidamide;
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ne- 2- car boxi m dam de;
2- (2- cycNeﬂ‘?eé@yﬂ(@tﬂh)ﬂBlﬁmm)matmlhHi@lhuddquH]')ﬂhéNWI}thﬂoplmnhene 20
oxi 1y dapicet8oximidamide; _
2- (cycl ohexyl met hyl Y- 1 H i mi dazol - 4-yl } phenyl } t hi ophene-
oxi m danvd§g-[2~(aMtifomethyl)- 1H-imidazol-4-yl]phenyl } thiophene-2-carboximidamide;
3-cycl ohexyl propyl ) -] H i m dazol - 4-yl ] phenyl }t hi ophene-
bOXI m danVd8-{228((1 ENarhiBe(tiieh2 y)nethiienel-deino) meth - ) ieitakdlt hi opl

- car boxi myqﬁi'i@ngjﬁ} thiophene-2-carboximidamide;

N-{4-[2-({[(1E)-amino(thien-2-y])methylene]-amino} methyl)-1 H-imidazol-
15 4-yl]phenyl}thiophene-2-carboximidamide,

- N-{3-[2-(2-cyclohexylethyl)-1 H-imidazoi-4-yl jphenyl } thiophene-
2-carboximidamide;

- N-{3-[2-(1-pentylhexyl)-1 H-imidazol-4-yl]phenyl} thiophene-2-carboximidamide;

- N-{4-[2-(2-cyclohexylethyl}- 1 4-imidazol-4-yl]phenyl } thiophene- -
20 2-carboximidamide;

- N-{3-[2-(cyclohexylmethyl}-1 H-imidazol-4-yl phenyl} thiophene-
2-carboximidamide;

- N'-{3-[2-(3-cyclohexylpropyl)- 1 H-imidazol-4-vl]phenyl} thiophene-
2-carboximidamide;

25 - N-[3-(2-hexyl-1H-imidazol-4-yi)phenyl]thioptene-2-carboximidamide;
- N-{4-[2-(2-cyclohexylethyl)-1 H-imidazol-4-yl phenyl } -N"-nitroguanidine;

- N'-(4-{2-[(cycloheptylamino)methyl}- | H-imidazol-4-yl} phenyl)thiophene-2-
carboximidamide;

- N'-(4- {2-[(methylamino)methyl]-1 H-imidazol-4-yl} phenyl)thiophene-2-
30  carboximidamide;

- N-(4-{2-{(cyclobutylamino)methyl]-14-imidazol-4-yl } phenyl)thiophene-2-
carboximidamide;
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Moreover, a subject of the invention is also the use of compounds of general formula
(1) as defined previously or of the pharmaceutically acceptable salts of such compounds
for preparing a medicament intended to treat or prevent a disorder/disease chosen from
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20 the following disorders/diseases: pain, multiple sclerosis, disorders of the central or -
peripheral nervous system, cardiovascular disorders, disorders of the skeletal muscle
and the neuromuscular joints, inflammatory diseases, hearing losses of traumatic,
acoustic or toxic origin and tinnitus, complications linked with auto-immune and viral
diseases and neurological diseases associated with intoxication, treatments or disorders

25 of genetic origin. Preferably, the invention relates to the use of compounds of general
formula (I) as defined previously or phannaceutically acceptable salts of such
compounds for preparing a medicament intended to treat a disorder/disease chosen from
the following disorders/diseases: pain, disorders of the central or peripheral nervous
system. More particularly, the invention relates to the use of compounds of general

30 formula (I) as defined previously or phannaceutically acceptable salts of such
compounds for preparing a medicament intended to treat or prevent pain, in particular
pain of neuropathic origin.

(2-cycl ohexyl ethyl)-1Him dazol - 4-yl ] phenyl } - N'-nitroguani di ne;

e- 2-carboxi m dam d and the salts of the latter. The invention

i ng, as Md#di{ Qé(phcrgflthhbl)xﬁﬂhyi]-ﬂHemidmntp@yh}lp&nplf)thg@hereaz formula (1) as
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phosphate, magnesium stearate, talc, sugars, lactose, dextrin, starch, gelatin, cellulose,
methyl cellulose, sodium carboxymethyl cellulose, polyvinylpyrrolidine and wax.

20  The pharmaceutical compositions containing a compound of the invention can also be
presented in liquid form, for example, solutions, emulsions, suspensions or Syrups.
Appropriate liquid supports can be, for example, water, organic solvents such as

glycerol or the glycols, similarly their mixtures, in varying proportions, in water.

The administration of a medicament according to the invention can be done by topical
25  route, by oral route, by parenteral route, by intramuscular injection, by sub-cutaneous

injection, by intra-venous injection, etc.

The dose of a product according to the present invention, to provide for treatment of the
abovementioned diseases or disorders, varies depending on the administration method,
the age and body weight of the subject to be treated, as well as the state of the latter,

30  and will be finally decided by the attending doctor or vet. Such a quantity determined
by the attending doctor or vet is here called'."therapeutically effective quantity”.
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20 When Y represents a hydro‘gen atom, a cycloalkyl radical, an optionally substituted aryl
radical or an OR 4, SRs or NR4Rs radical in which R4 represents a -C(O)Rs, -C{O)ORs,
-C(O)NHRg or -SO;R¢ radical, or in which Rs represents an alkyl, cycloalkyl,
cycloalkylalkyl or bis-phenylalky! radical or an aryl or aralkyl radical optionally
substituted on the aromatic ring and Rs does not represent a hydrogen atom or also in

25  which_Rs and Rs form with the nitrogen atom which carries them an optionally
substituted heterocycle, the corresponding compounds of general formula (I), hereafter
called compounds of general formula (I);, can be prepared, Diagram I, from the

. Intermediates of general formula (I11); in whick X, R, R; and A have the same meaning

as in general formula (1), W represents an NO, or N3 group and Y represents a
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Diagram 1

Thus, in the particular case where B represents an alkyl radical, a cycloalkyl! radical, an
NReR~ radical in which Rg and Ry form with the nitrogen atom which carries them a
non-aromatic heterocycle with five to six merbers, a carbocyclic aryl radical or a
15 Theterocyclic aryl radical, the conversion of the compound of general formula (III); with
the compound of general formula (1V) can be carried out as represented in Diagram 1.
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Route no. 2:

25 phenylalkyl radical or also optionally substituted arvl or aralkyl and Rs represents H.

’ When Y represents an NRsRs radical in which R; does not represent a
-C(O)Rg, -C(O)ORy, -C(O)NHRy or -SO2Rs radical or an optionally substituted aryl
radical, or in which R4 represents an alkyl, cycloalkyl, cycloalkylalkyl or bis-
phenylalkyl radical or an aryl or aralkyl radical optionally substituted on the aromatic

30 ring and Rs represents a hydrogen atom, the corresponding compounds of general
formula (I), bereafter called compounds of general formula (I);, can be prepared,
Diagram 2, from the compounds of general formula (Ip in which X, R|, Ra, Rs, A and
B have the same meaning as in general formula (I) and Gp represents 2 standard amine
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t he correspondi ng conpounds of general formula (1),
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formula (1) and.Y

formul ae&1V), (V), (M') or
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prepared, %)iagram 3, from the compounds of general formula (I); in which Y
represents an NH; radical. The compounds of general formula (I); are then obtained by

reaction, in a solvent such as isopropanol, of tke compounds of general formula (1) in

‘which X, Ry, Rz, A and B have the same meaning as in general formula (I) and Y

represents an NH, radical either with one of the compounds of general formulae (IV?),
(V), (VI’) or (VII’) (deprotection in an acid medium of the compound obtained in
intermediate fashion also being necessary in the case of reaction with the compound of
general formula (VII’}), or with benzoylisothiocyanate followed by a halogenoalkyl of
general formula Rg-Hal (¢f. CASE no. 1, route ro. 1). '
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of the compounds
which X, Rl, R2, A.and B have the sane neaning
represents an NH2 radical either with one
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Ph-CO-NCS 2) Base 3) Re Hal B. HZN\ N-X or HI 02N-NYN. N; O
B L Diagram 3 -23 CASE no. 2: R does not represent a hydro en

ato --ou-te----- no-. - -- 1 -:- - Y__represents H _or__an

pti "substituted_ ~;yclaaikyl or_.arxl__radical, or__also-_Y

rep s s an ~Ri 4, SRl or-NRaRS-radical in which_ Ra represents

-C~ C(OORs,, .C-ONHRQor_: SOzR9, or in_ which RA repreesents.
an. . cycl oal kyl x cycl oal kyl al kyl or _bis-phenyl al kyl. radical..or
an. nally substituted aryl or aral kyl radical'_and R~ cioes_ not

rep ' _ H _or also in. which Ra ad_ Rs form with the_ nitrogen atom.

whi rrie F presents an al kyl or aral kyl
rad BHESEfts a1y ort atom—a 10 cycl oal kyl radical, an

opt |8 y substituted aryl radical or an OR14, SR15 or NR4ARS5 radical in
whi e reprgsents; a -C(OR9, -C(OOR9, -C(ONHR9 or -SO2R9 radical, or

I n R4 riepresenits an al kyl, cycl oal kyl, cycl oal kyl al kyl or
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5  -C(O)NHRy or.-SQ;Rs, or in which Rs represents an alkyl. cycloalkyl, cycloalkylalkyl

.......................................................................................

.......................................................................................................

..........................................

- When Rs represents an alkyl or aralkyl radical and Y represents a hydrogen atom, a

10 cycloalkyl radical, an optionally substituted aryl radical or an OR,s, SRys or NR4Rs

radical in which R, represents a -C(O)Ry, -C(OYORy, -C(O)NHRs or -SO;Ry radical, or

in which R4 represents an alkyl, cycloalkyl, cycloalkylalkyl or bis-phenylalkyl radical

or an ary! or aralkyl radical optionally substituted on the aromatic ring and Rs dbes not

represent a hydrogen atom or also in which Ry and Rs form with the nitrogen atom

15 which carries them an optionally substituted heterocycle, a stage can simply be added to

synthesis route no. 1 of CASE 1. The nitrogen atom in position 1 of the imidazole ring

is alkylated before carrying out catalyzed hydrcgenation, then the usual stages of route

no. 1 of CASE no. 1 are used in order to produce the compounds of general formula

(D14, in other words the compounds of general formula (I)s in which R; represents an

20  atkyl or aralkyl radical and X, Y, R, Ry, A and B have the same meanings as in general
formula (1);. This synthesis method is summarized in Diagram la hereafter.

The compounds of general formula (I)1a, can be prepared, Diagram la, from the
intermediates of general formula (11); in which X, Ry, R2 and A have the same meaning
as in general formula (I), W represents an NO; or N3 group, Y represents a hydrogen
25  atom, a cycloalkyl radical, an optionally substituted aryl radical, an ORs or SRis
radical, or an NR4Rs radical in which R4 represents a -C(O)R, -C(O)ORs, -C(O)NHRs,
-SO;Ry or optionally substituted aryl radical, or in which R4 represents an alkyl,
cycloalkyl, cycloalkylalkyl or bis-phenylalky! radical or also an optionally substituted
aralkyl radical and Rs does not represent a hydrogen atom. Said intermediates of
30 general formula (11), are first alkylated according to techniques known to a person
skilled in the art, for example by means of a halogenated derivative of general formula
R;Hal in which Hal is a halogen atom. The intermediates of general formula (114 are
then subjected, in a protic polar solvent such as ethanol (optionally in a mixture with

dichloromethane), to hydrogenation catalyzed by palladium on carbon in order to
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R3 HI O2NNY N (V) NH D agramla - 25 5 Route no. 2:

N 4i Y represents- _H or a cycloal kyl qr optionally

ted.aryl. radica o radical in which.- R4-.. does not..
ORy, .. COOR9, - -C(ONHR =SORB, or-
_-Ra--represents an al ky=, _-cy_cl oal kyl, cycl oal kyl al kyl or
radi cal or. also-.ar?. opt b\gp_al |y substituted ary |. or
adical- and R represents H. en R3 represents an al kyl or

adical and Y represents an NR4R5 radical in which R4 does not

t a-CCOR9, -C(OOR9, -C(ONHR9 or -SO2R9 radical, or in which R4
ts an_al kyl ,. cycl oal kyl, cycl oal kyl al kyl or bis-phenyl al kyl radical
arylﬁ-%ﬁ'?-%ﬂ-‘-éi kyl radical optionally substituted on the aromatic

RS r

presents,a _hydr n_ato St C el to
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which Rs does not represent a -cfol) 9, -%ES)J&J —SCt(O?N}GKL grt ggz 9C r%gircg! o r1t 0
which R4 represents an alkyl, cycloalkyl, cycloalkylalkyl or bis-phenylalkyl radical or
an aryl or éralkyl radical optionally substituted on the aromatic ring and Rs represents a
hydrogen atom, a stage can simply be added to synthesis route no. 2 of CASE no. 1.

. The nitrogen atom in position 1 of the imidazole ring is alkylated whilst the amine

function of the side chain in position 2 of the imidazole ring is protected, then the usual
stages of route no. 2 of CASE no. ] are used in order to produce the compounds of
general formula {I)2a, in other words the compounds of general formula (1) in which
R; represents an alkyl or aralky! radical and A, B, X, R, Ry, R4 and Rs have the same

. meanings as in general formula (I);. This synthesis method is summarized in Diagram

2a hereafter.

The compounds. of general formula ()p are first alkylated according to techniques
known to a person skilled in the art, for example by means of a halogenated derivative
of general formula R;Hal in which Hal is a halogen atom. The compounds of general
formula (I)ap obtained are then deprotected in order to produce the compounds of
general formula (I)ap, the reaction being carried out under standard conditions for a
person skilled in the art (cf. Protective grougs in organic synthesis, 2nd ed., (John
Wiley & Sons Inc., 1991)); this deprotection is thus carried out for example in an acid
medium (in particular using hydrochloric acid; the reaction can be carried out in a
solvent such as ethyl acetate). The compourds of general fonnula (I}ap are then
alkylated according to techniques known to a person skilled in the art in order to
produce the compounds of general formula (I)a; for example, in the case where Ry
represents an alkyl or cycloalkylalky! radical, the compounds of general formula (I)ap
are reacted with halides of general formula RqHal in which Hal is a halogen atom, or
also, in the case where R4 represents a cycloalkyl radical or a radical of general formula
R-CH»- in which R represents an alkyl, aralkyl or bis-phenylalkyl radical, a
condensation reaction of the compounds of gensral formula (I)ap is carried out with the '
appropriate cycloalkylketones or the aldehyde of general formula R-CHO in the



} to a person skilled in the art, for exanple by neans of a
ted derivative of general fornula R3Hal in which Hat is a hal ogen

at o conmpounds of general fornula (1)AP obtained are then deprotected
in 0 produce the conpounds of general formula (1)AD, the reaction
bei I ed out under standard conditions for a person skilled in the
art rotective group in organic syp%hesis, 2nd ed., (John 25 Wley &
Son 1991)); this deprotection is Thus carried out for exanple in an

fodi um (in particul ar using hydrochloric acid; the reaction can be

s out i v, h I \ acetblShdrHRaUOds afdigener al
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(1) BT or exaeRh&, of holdd6lak aigesyias eabon3Prefeeyhile deinjgscaaiedabutydt apbient
cycl yl al k%l ragli cal, the compounds of general formula (I)AD are.
r eaf wi t h 'HEPFEEE of general fornula R4Hal in which Hal is a hal ogen

, al so, in the case where R4 represents a cycl oal kyl_radical or a
radgges of general forrmula R-@425 in whifehieR represents hyl , aral kyl
or phenyl al kyl radical, a dnsatTon teagfion of t r?génds of
gen formula (1) ADgis ed”out th the 3%@@! | at e

cyc kyl ket onggneK "al{;dehyde N gener &Nf¥ E CHO i athe - 26

prejice of a redBgi Ag agent such as sodium Rei ﬁcet Q'xybor ohydri de or sodium
bor gFdri de in a | ower aliphatic alcohol such as nekhanol amg optionally in
t hef®r esence of nol ecul d¥» sieves, this reaction preferably being carried

e anbient tenperature. Alkylation GPN-X - H2 NGFNNX R5 RIL NR5 H
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Diagram la
5 Routeno. 3.

Y. represents an amidine:type radical;

N, B

N
NH, ,

When Y represents a type radical and R; represents an alkyl or aralkyl

radical, the corresponding compounds of general formula (I), hereafier called



gsent s_an-a~ni di ne-type-radi cal; en Y represents a ype radi ca
presents an al kyl or aral kyl radical, the correspondi ng conpounds
formula (1), hereafter called -27 conmpounds of general formula
"be prepared according to a nethod anal ogous to that described in
is- route no- 3 of CASE no. 1, the conpound of general formula (1),
1Y represents NH2 and R3 represents a hydrogen atom sinply being
by the conpound of general formifa MA in which Y represents NH2 5
presents an al kyl or aral kyl radical. This synthesis nethod is
din Diagcrlaﬁ 3a hEefreaft . H2N- X SVII' (VI-) 1) Ph-CO NCS 2)
R- Hal SOT8PoEnds Qi aqagraoRmsta (s, fnabegrensredaicaoring g Rrethor anpleqys H |
N. O (1) thatBesiitbedNn synthesis route no. 3 of CASE no. 1, the compound of general
formula (I); in which Y represents NH, and R; represents a hydrogen atom simply
being replaced by the compound of general formula (I);a in which Y represents NH;
5 and R; represents an alkyl or aralkyl radical. This synthesis method is summarized in

Diagram 34 hereafter.
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Diagram 3a

Preparation of certain non-commercial synthesis intermediates:

Preparation of the compounds of general formula (I)p

These compounds are in fact also compounds of general formula (1) in which Y
10 represents an NR4Rs group in which Ry represents a particular alkoxycarbonyl group




#'Preparation of certain non-comrercial synthesis internediates:

on of the conpounds, of general _formula_(l1Jp These conpounds are in
conmpounds of general formula (1) in which Y 10 represents an

up in which R4 represents a particul ar al koxycarbonyl group _28

a tert-butoxycarbonyl group). They can therefore be prepared

acc )g to the procedure described forygthe conpounds of general fornula
() (cf. route 1). Preparation of the conpounds_of

gen ormula_(I1)1 The conpounds of general formula (I1), are obtained
by onder{sahiasn rerebutok@arbohy] doupheltegicah tkrefrebe plepired nadoadifgiiolthd 1

a- hal | e,,\Di agram 4,
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t one water formed during the reaction can also be eliminated simultaneousiy).

1) C3,C0,, MeOH

2 (0] O

Rz N A
R T

3) NH,OAc, xylenes

(v,
(M,

Diagram 4

The compounds of general formula (IV) in which B represents an alkyl radical, a
carbocyclic aryl radical or a heterocyclic aryl radical can be obtained, for example,
15 Diagram 5, by reaction of the thicamides of general formula (1V).1 with methyl iodide
in a solvent such as acetone. The synthesis is identical for the compounds of general
formula (1V?) ((1V’).1 and B’ replacing (1V).1 and B respectively in Diagram 5)

B B
)—»NHZ Mel %—S
N
S acetone BN
(IV).1 (av)

Diagram 5

t
e
"
i

AT R T



. H (1V).1 (1V) Diagram 5 -29 Preparation of the conpound of _forn
®Y). The preparation of these conpounds can be carried out according to
net geHls known to a person skilled in the art such as for exanple that
desgiibed in the following publication: J. Aner. Chem Soc. (1947), 69,

302§ .3030). 5 Preparation of certain conpounds of generai fornula_[VXI[)]
The} rrpounds of general fonnula (VII1),,in which R4 represents a -C(OOR9
radg and X, R, R2, R5 and RO have thé& sane meaning as in general
forghla (1) are prepared Di agram 6, by reaction, under basic conditions

:Led for exarrpl e by the addition of sodium hydroxi de and water or in
el esence an.organic to ba s triethylamne), of the am no

& of generlga)ﬁ"'i:“’fr 9313(%@0Wdto§%g%|a \gl ogenat ed derivative of general
£ a Ro- 0C(0) - HaI in which Hal represents a hal ogen atom Once the
i on i s tHrereprabn of Hesneuipomdsscan bF ditied dut(@errdiag anpedods knopmdo

agﬁ.} :’;n ; 8]; o gEfg?@ 3{”88 1‘ﬁcfhg)ad @uc.‘?lr e ol S &Q‘t’lﬁ; Cc)feg@nb%m 1H0th@Cfoﬂ0»0i§18
g ‘.";“, N- X R@J licatiQu: ‘hAn(emCFhefrq oc. 199_% %& 3028-3030) 2) 0O - Hal 3)

The compounds of general formula (VIII);. 'in which R, represents a
g -C(O)ORg radical and X, Ry, Ry, Rs and Ry have the same méaning as in general
% formula (I) are prepared, Diagram 6, by reaction, under basic conditions (created for
g_ example by the addition of sodium hydroxide and water or in the presence of an organic
10 base such as triethylamine), of the amino acid of general formula (X); with the

halogenated derivative of general formula Re-OC(O)-Hal in which Hal represents a

halogen atom. Once the reaction is terminated, the medium is acidified (for example by

the addition of hydrochioric acid) in order to produce the amino acid of general formula

(VIID),.
1) NaOH, H,0
2) R-OC(O)-Hal o)
R, o 3) HCI 0 R o
x4 i W
Ry R, OH R, R, OH
(X} (viity,
Diagram 6

15 The compounds of general formula (VII); in which Rs represents a
-C(O)Rg radical and X, R;, Rz and Rs have the same meaning as in general formula (I)
are prepared, Diagram 7, by condensation of the amino acids of general formula (X}
with carboxylic acids (or the corresponding acid chlorides) of general formula Ro-
COOH under standard peptide synthesis condit-ons (M. Bodanszky and A. Bodanszky,

20  The Practice of Peptide Synthesis, 145 (Springer-Verlag, 1984)) in a polar solvent such
as tetrahydrofuran, dichloromethane or dimethylformamide in the presence of a
coupling reagent such as dicyclohexylcarbodiimide (DCC), 1,1’-carbonyldiimidazole
(CDI) (J. Med. Chem. (1992), 35 (23), 4464-4472) or 1-(3-dimethylaminopropy!)-3-
ethylcarbodiimide hydrochloride (EDC or WSCI) (John Jones, The chemical synthesis

25  of peptides, 54 (Clarendon Press, Oxford, 1991)).
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the isocyanates of general formula Rg-NCO; the reaction can be carried out at ambient
5  temperature in a solvent such as chloroform.

Rg 0O '
R o Rg-NCO E—{ R, o
HN—x—< N—x <
Rs R, OH R R oM
(X} (vim,
Diagrams

The compounds of general formula (VIl), in which R4 represents a
-C(O)NHRy radical and X, R, R, and Rs have the same meaning as in general formula
(I) are prepared, Diagram 9, by reaction of the amino acids of general formula (X), with
the sulphochlorides of general formula Ry-SC,Cl under standard conditions; the

10 reaction can for example be carried out at ambient temperature in a solvent such as
dimethylformamide in the presence of a base such as triethylamine.

R
R o Ry-SO,CI /?Soo R, o
HN—X 0" N—x
Rs R OH R, R DH
{X), (viin),

Diagram 9

Preparation of the compounds of general formula {(IX):

The compounds of general formula (1X),, in which Hal represents a halogen atom (for
example a chlorine or bromine atom), W represents an NO, or N group and A has the
15 same meaning as in general formula (I), are prepared, Diagram 10, by reaction of the

ketone of general formula (XI); with a halogenating agent. For example, in the
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The preparation of the other non- _commercial intermediates is described in the literature

10 or is within the scope of a person skilled in the art by means of standard synthesis

methods.

Unless otherwise specified, all the technical and scientific terms used here have the

s that usually understood by an ordinary specialist in the field to which

same meaning &
s, all the patents

this invention belongs. Similarly, all the publications, patent application
15 and all other references mentioned here are incorporated by way of reference.

The following examples are presented in order to illustrate the above procedures and

should in no event be considered as a limit to the scope of the invention.
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t he -j"f m)l ecul(MHpeak (M+H) determ ned by mass spectrorretry (M5), a si ngI e

e mass spectroneter (Mcromass, Platform m)del) provided with an
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but ¥ - 2- 14- (4esblukibf bt @FaRA( S0W8an&: Y| ) met hyl ene] - ani no} phenyl ) - 1H-
i m fazol - 2-yl ] et hyl carbamat e hydrochl oride: 15 1.1)

¥1 - 2-f 4- (4- azi dophenyl ) -1 Hi nmi dazol -2 yl Jet hyl carbamate: A nixture
conkai ni ng NI theteaxmplas bodowy) the sifisbracnndaiofGearesidnding onttie)resuitd shavasire as

car ponat €5 2.tk pdssaie IR deekdhiaR- mterqtlﬂaaiamleuéd qaﬁm?mi 94030, §W red
fortone hour. ThiS mxture is ev @ § ess t | ute éh 60
M bf di met hy? PBARGIAIGEE-VaEr 5%%%3 I é§ ths? fiagg &abo‘(% a@mX“

mol ) then thieSmeﬁntﬁs,ttamelmnontmﬂethepurﬂ(x}ugmrerBﬁnllf)xsrm@uthmurs The solvent is

evaporated off using a vane punp. 80 m of ethyl acetate is added and the

caesiumbromde is filtered on frit. After evaporation of th
Example 1: butyl-2-{4-(4-{[(1.2)- amino(thien-2-yl)methylene]- ammo}phenyl) -1H-

imidazol-2-yl]ethylcarbamate hydrochloride:
15 1.1) butyl-2-{4-(4-azidophenyl)-1 H-imidazol-2-yl]ethylcarbamate:

A mixture containing N-{butoxycarbonyl)-fFalanine (3 g; 15.1 mmol) and caesium
carbonate (2.43 g; 7.55 munol) in 50 ml of anhydrous methanol is stirred for one hour.
This mixture is evaporated to dryness then diluted with 60 ml of dimethylformamide. 4-
azidophenacyl bromide is added (3.64 g; 15.1 mumnol) then the resultant mixture is

20  stirred for 2 hours. The solvent is evaporated off using a vane pump. 80 ml of ethyl
acetate is added and the caesium bromide is filiered on frit. After evaporation of the
filtrate, 200 ml of xylenes is added. Ammoniurh acetate (23 g; 0.3 mol) is then added
and the mixture heated to reflux for | hour 30 minutes before being poured into iced
water to which 80 ml of ethyl acetate is added. After decantation, the organic phase is

25  washed with a saturated solution of sodium chloride. The organic phase is then dried
over magnesium sulphate and the solvent evaporated off. The oil obtained is purified on
a silica column (eluent: ethyl acetate-heptane / 8-2). The expected product is recovered
in the form of a black oil with a yield of 65%.

1.2) 2-[4-(4-aminophenyl)-1 H-imidazol-2-yl]ethylcarbamate:

30 Intermediate 1.1 (3 g; 9.15 mmol) is dissolved in 50 mi of ethanol in the presence of
palladium on carbon (approximately 10% by mass). This mixture is hydrogenated under
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18 hoygs 2§.1bef@sembaiNg concentrated to dryness The residue is taken
n 50 mM of ethyl acetate

1.4) Butyl-2-{4-(4-{{(1Z}-amino(i thz’en-E— yl)methylene Jamino}phenyl}-1H-imidazol-
2-yl]ethylcarbamate: '

Intermediate 1.2 (2.5 g; 8.2 mmol) is suspended in 30 ml of 2-propanol in the presence
of intermediate 1.3 (1.2 €q.). The reaction mixture is maintained at 50 °C for 18 hours
20  before being concentrated to dryness. The residue is taken up in 50 m! of ethyl acetate
and 50 ml of a saturated solution of sodium carbonate. The muxture is stirred for 30
minutes before being decanted. The organic phase is then washed with a saturated
solution of sodium chloride then dried over sodium sulphate. The solvents are
evaporated off and the foam obtained is purifizd on a silica column (eluent: CH,Cl»-
25 MeOH/97-3 to 90-10). A light yellow-coloured powder is obtained with a yield of
57%. Melting point: 146.2 °C.
MH+=412.2,

1.5) Butyl-2-{4-(4-{[(1Z)-amino{thien-2-yl)methylene]amino}phenyl)-
1H-imidazol-2-yl]ethylcarbamate hydrochloride :

30 Intermediate 1.4 (1 g; 2.43 mmol)} is dissolved in ethanol (20 ml). 1N hydrochloric acid
in solution in ether (9.7 ml; 9.7 mmol). The mixture is stimed for one hour. After
concentration to dryness, the residue is taken up in ether (15 ml) and the mixture is

stirred for 15 minutes. After filtration on frit and washing with ether of the solid
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sti ] for 30 mnutes before being decanted. The organic phase is then
was ith a saturated solution of sodiumchloride then dried over sodium
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I m g ézol 2 yl I et hyI car banat e hydr ochl oride: Melti ng poi nt : 210 212 C. to

2-[8- (4 - 5‘ ?e Z é’(’?’ﬂ' ZJ]""(% YR RRPRAtiRer 2D methyleng}-amino) phenyl)-1H-
bi phenyl 4 W)dall?H*hhlfdbzlmrbEwtel letdnydhtarideanat e hydrochl ori de: Melting
p0| nt: 97-98 C. M+ = 488. 2. ﬁSI Erarlrp:_i_e_ 4: ; I
4-{2-[(c lm’fgqao o prvet hyl | - I m dazol - _
yl }E)heilyl e w%_ car boxi m dam de hydrochloride: 4.1) Teri-butyl
[ 4- (4- azi dophﬂﬁyl ) - % i m dazol - 2-yl ] met hyl car bamat e:

Example 3: butyl 2-[4-(4'-{[(1 Z)-amino(thien-2-yl)methylene]amino}-1,1'-
biphenyl-4-yl}-1H-imidazol-2-yl]ethylcarbamate hydrochloride:

Melting point: 97-98 °C.
MH+ = 488.2.

15 Exampie 4: N'-(4-{2-[{cyclohexylamino)methyl}-1H-imidazol-4-
yl}phenyl)thiophene-2-carboximidamide hydrochloride:

- 4.1) Tert-buty! [4-(4-azidophenyl)-1 H-imidazol-2-yl]methylcarbamate:

A mixture containing N-(fert-butoxycarbonyl)-glycine (5 g; 28.5 mimol) and caesium
carbonate (4.6 g; 14.2 mmol) in 30 ml of anhydrous methanol is stirred for one hour.
20 This mixture is evaporated to dryness then diluted with 60 ml of dimethylformamide. 4-
azidophenacyl bromide (6.84 g; 28.5 mmol) is added, then the resultant mixture is
stirred for 2 hours. The solvent is evaporated off using a vane pump. 80 ml of ethyl
acetate is added and the caesium bromide is filtered on frit. After evaporation of the
filtrate, 200 m! of xylenes is added, then ammon-um acetate {44 g; 0.57 mol), and the
25 mixture is heated to reflux for 1 hour 30 minutes before being poured into iced water to
which 80 ml of ethyl acetate have been added. After decantation, the organic phase is
neutralized with a saturated solution of sodium bicarbonate followed by filtration on a
glass microfibre filter (GF/A, Whatman). The organic phase is washed with a saturated
solution of sodium chioride then dried over sodiur sulphate and the solvent evaporated
30 off. The black oil obtained is purified on a silica column (eluent: ethyl acetate-
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i s bbtained wrilb-7a 9y(b@hdls,@H) 1004, NYR ' H (S ppm DMSO: 1.39 (s, 9H); 4.17
(mg#2H); 6.54 (d, 2H); 7.16-7.19 (broad s, 2H); 7.35 (d; 2H). 15 4.3)
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Intermediate 4.2 (3.9 g; 13.6 mol) is suspended in 30 ml of propanol-2 in the presence
of intermediate 1.3. The mixture is heated to a temperature of 60 °C for 48 hours. After
concentration to dryness of the mixture, the residue is taken up in 50 ml of ethyl acetate
20 and 50 ml of a saturated solution of sodium hydrogen carbonate. The mixture is stirred
for 30 minutes before being decanted. The organic phase recovered is washed with a
saturated solution of sodium chloride then dried over sodium sulphate. The solvents are
evaporated off and the foam obtained is purified on a silica column (eluent: CH,Cl,-
EtOH /98-2 to 90-10). A light yellow-coloured il is obtained, which crystallizes from
25 ether. After filtration on frit and washing with ether, a pale yellow-coloured powder is
obtained with a yield of 59%.
NMR 'H (8 ppm, DMSO): 1.39 (s, 9H); 4.17 (m, 2H); 6.4 (m, 2H); 6.82 (m, 2H); 7.07-
7.36 (m, 3H); 7.59-7.73 (m, 4H); 11.7 (broad s, 1H).

4.4) N'-{4-[2-(aminomethyl)- 1 H-imidazol-4-yl]phenyl} thiophene-
30 2-carboximidamide hydrochloride:

Intermediate 4.3 (3.1 g; 7.79 mmol) is suspended in 20 ml of ethyl acetate.
Hydrochloric acid of concentration 4.4 M in ethyl acetate (80 ml; 0.35 mol) is added
and the mixture obtained stirred at 22 °C for 18 hours. After concentration to dryness,
the residue is taken up in ether before being reconcentrated to dryness. After stirring in
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CH,Cl,-EtOH-NH,OH / 92.5-5.5-2 to 90-7.5-2.5). A light yellow-coloured oil is

obtained, which crystallizes from ether. After filtration on frit and washing the solid

with ether, a pale yellow-coloured powder is obtained with a yield of 64%.

20 NMR 'H (5 ppm, DMSO): 1.02-1.22 (s, 5H); 1.52-1.84 (m, 5H); 2.37-2.42 (m, 1H);

3.75 (s, 2H), 6.41 (m, 2H); 6.82 {m, 2H); 7.08 (m, 1H); 7.36 (m, 1H)

7.59-7.74 (m, 4H); 11.7 (broad s, 1H).

MH+ = 380.2.

4.6) N-(4-{2-[(cyclohexylamino)methyl]-1H-imidazo!l-
25 4-yl}phenyl)thiophene-2-carboximidamide hydrochloride:

This compound is obtained from intermediate 4.5 according to an operating method
analogous to that of Stage 1.5 of Example 1. Melting point: 234-235 °C.
MH+=13942,

The compounds of Examples 5 to 9 are prepared according to an operating method

30  analogous to that described for the compound of Example 4.

Example 5: N'-(4-{2-[2-(cyclohexylamino)eth¥vi]-IH-imidazol-
4-yl}phenyl)thiophene-2-carboximidamide hydrochloride:



obtgined is purified on a silica colum (eluent: CH2C12-Et O+ NHAOH /
92.5-5.5-2 to 90-7.5-2.5). Alight yellowcoloured oil is obtained, which
cryptallizes fromether. After filtration on frit and washing the solid
witf

20 NMR "H (8 ppm DVBO: 1.02-1.22 (s, 5H); 1.52-1.84 (m 5H); 2.37-2.42
(m;—;lH); 3.75 (s, 2H); 6.41 (m 2H); 6.82 (m 2H); 7.08 (m 1H); 7.36 (m

“ether, a pale yellow col oured powder is obtained with a yield of 64%

* 7.59-7.74 (m 4H); 11.7 (broad s, ¥H). M# = 380.2. 4.6)
I- (2-{(cycl ohexyl am no) net hyl ] -] Hi m dazol 25 4
yl) phenyl )t hi,gphene-.2- j M dam de hydrochl oride: This conpound is

i ned fro#ﬁﬁf’%?%ﬁ?%’gg)@.c? according to an operating nethod anal ogous
L hat of StMe =13%.20f Exanple 1. Melting point: 234-235 C. M+ = 394. 2.
The: conpounds of Exanples 5 to 9 are prepared according to an operating
method 30 anal ogous to that described for the conpound of Exanple 4.
Exappl e 5: N-§xample ooV Goidtlgnslehexramigpnetly-1aHmidszgl, o) -
4-y] } phenyl ) térjppHeappthiophah &2>¢ch i otpiidd mideylideedhlaridede: - 37 Mel ting point:
185-186 T. M+ = 394.2. Exanple 6:
N -(3-{2-[(c | agispedAet hyl 1-1H i m dazol -
4-yl }phenysl )%ﬁﬂ%@gﬁé%g?g‘}ggrggxi m dam de hydrochloride: Melting point: > 225
T. M+ = 38CMP+ B8l e 7: N -{4-(2-{[cycl ohexyl (net hyl )ami no] net hyl ) -
1H i m dazol - 4-yl ) phenyl ] t hi ophene- 2- car boxi m dam de hydrochl oride: Melting

R e (ol et A BB ionentimethyamipolmethyt-

4-yl } phenyl ) t Hi-ophland-Lykysrehpiktihinpdiand- e athpdingd fdnalei lgdrochloride:

Melting point: 240-241 °C.

10  Example 8: N'-(4-{2-[(dibenzylamino)methyl]-1H-imidazol-
4-yl}phenyl)thiophene-2-carboximidamide hydrochioride:

Melting point: 150-151 °C.
MH+=478.2.

Example 9: N'-(4-{2-[(benzylamino)methyl]-14-imidazol-
15  4-yl}phenyl)thiophene-2-carboximidamide hydrochloride:

Melting point: 228-229 °C.
MH+ =388.1.

Example 10: NV'-{3-[{2-(aminomethyl)-1H-imidazol-
4-yl]phenyl}thiophene-2-carboximidamide hydrochloride:

20 10.1) Tert-butyl [4-(3-nitrophenyl)-1H-imidazol-2-yijmethylcarbamate.

This compound is prepared according to an operating method analogous to that
described for Stage 4.1 of Example 4, with 3-nitrophenacyl bromide replacing 4-
azidophenacyl bromide. The expected compound is obtained in the form of a cream-
coloured powder with a yield of 44%.

25 NMR 'H (5 ppm, DMSO): 4.96 (s, 2H); 7.69-7.75 (m, 4H); 7.90 (dd, 2H);
8.08 (dd, 2H).
MH+=319.2,

10.2) Tert-butyl {4-(3-aminophenyl)-1 H-imidazcl-2-yl]methylcarbamate:
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descrl bed for Stage 4.3 of Exanple 4,

iate 10.2 replacing internmediate 4. 2 The expected corrpound

described for Stage 4.3 of Example 4, with intermediate 10.2 replacing intermediate

4.2, The expected compound is obtained in the form of a white powder with a yield of

68%.
NMR 'H (8 ppm, DMSO): 139 (s, 9H); 4.15 (m, 2H); 6.34-6.62 (m, 3H);
7.08-7.74 (m, 8H); 11.77 (s, 1H). :

10.4) N*-{3-[2-(aminomethyl)- 1 H-imidazol-4-ylj phenylthiophene-
2-carboximidamide hydrochloride:

This compound is prepared according to an operating method analogous to that
described for Stage 4.4 of Example 4, with irtenmediate 10.3 replacing intermediate
4.3. The expected compound is obtained in the form of a2 white powder with a yield of
98%. Melting point: > 265 °C.

NMR 'H (8 ppm, DMSO): 4.40 (s, 2H); 7.38-7.45 (m, 2H); 7.64-7.68 (m, 1H);
7.95 (m, 2H); 8.12-8.23 (m, 3H); 9.06 (broad s, 4H); 9.96 (s, 1H); 11.81 (broad s, 1H).

Example 11: M-{3-[2-({{(1E)-amino(thien-2-y)methylene]j-amino}methyl)-1H-
imidazol-4-yl]phenyl}thiophene-2-carboximidamide hydrochioride:

11.1) N-{3-{2-({{(1E)-amino(thien-2-yl)methylene]amino} methyl)- 1 H-imidazol-
4-yljphenyl}thiophene-2-carboximidamide:

This compound is prepared according to an operating method analogous to that
described for Stage 4.3 of Example 4, with the compound of Example 10 replacing
intermediate 4.2. The expected compound is obtained in the form of a cream-coloured
powder with a yield of 80%.

MH+ =4(07.2.
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10 Melting point: 227-228 °C.

MH+ =407.2.

Example 13: N-{3-[2-(2-cyclohexylethyl)-1H-imidazol-
4-yllphenyl}thiophene-2-carboximidamide hydrochloride:

13.1) 2-(2-cyclohexylethyi)-4-(3-nitrophenyl)-1 H-imidazole:

i5  This compound is prepared according to an operating method analogous to that
described for Stage 4.1 of Example 4, with cyclohexylethyicarboxylic acid and 3-
nitrophenacyl bromide replacing N-(rert-butoxycarbonyi)-glycine and 4-azidophenacyl
bromide respectively. The expected compound is obtained in the form of a yellow
powder with a yield of 26%.

200 MH+=1300.2.

13.2) 3-/2-(2-cyclohexylethyl)-1 H-imidazol-4-yl]aniline:

This compound is prepared according to an operating method analogous to that

described for Stage 4.2 of Example 4, with intermediate 13.1 replacing intermediate

4.1. The expected compound is obtained in the form of a white powder with & yield of
25 93%.

MH+ = 270.2.

13.3) N-{3-{2-(2-cyclohexylethyl)- | H-imidazol-4-yl]phenyl}thiophene-

2-carboximidamide:
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The compounds of Examples 14 to 20 are prepared according to an operaling method
analogous to that described for the compound of Example 13.

Example 14: N'-{3-[2-(1-pentythexyl)-1H-imidazol-
4-yi]phenyl}thiophene-2-carboximidamide hydrochloride:

t5  Melting point: 163.3 °C.
MH+=4232.

Example 15: N'-{4-[2-(2-cyclohexylethyl)-1H-imidazol-
4-yl)phenyl}thiophene-2-carboximidamide hydrochioride:

Melting point: 196.2 °C.
20 MH+=379.2.

Example 16: N'-{3-[2-(cyclohexylmethyl)-1H-imidazol-
4-yl]pheny!}thiophene-2-carboximidamide hydrochloride:

Pale yellow foam.
MH+ = 365.2; r.t. = 7.40 min.

25 Example 17: N'-{3-[2-(3-cyclohexylpropyl)-1H-imidazol-
4-yl|phenyl}thiophene-2-carboximidamide hydrochioride:

Melting point: 180-181 °C.
MH+=393.2.



ThejiBdipounds of Exanples 14 to 20 are prepared according to an operating

met anal ogous to that described for the conpound of Exanple 13. Exanple
14: -pen tyl hexyl)-1H i m dazol - 4-yljphenyl }thi ophene-2-carboxi m dam de
hydg loride: 15 Melting point: 163.3 C. M+ = 423.2. Exanple 15:

N - @& 2- (2-cycl ohexyl ethy |)-1H i m dazol -

4-y enyl }t hi ophene- 2- car boxi mi dam de_fjydrochl oride: Melting point: 196.2
C. M+ = 379.2. Exanple 16: N -{3-(2-(cycl ohexyl nethyl)-1H i m dazol -

4- ygsbhenyl } t hi ophene- 2- car boxi mi danmi d e hydrochl oride: Pale yell ow foam
: 65. 2; Example187 MQ3-|@-hexy2-5fEmirhuﬂoé4-yI)phenyl]thiophene-z-
(3- (2 ﬁb(%yfﬂdggn‘?&‘eyl]n rgﬁ'ﬁéﬁdelHl m dazol - 4-yl1] phenyl)

thi neZCa

oxim ochloride: Melting point: 180-181 C. NMH+
= . -41 | e 18:
N - B (2- hexﬁalelﬂﬂluﬁ“f'hf%ol 4-yl ) phenyl | t hi ophene-2- car boxi mi dani de

hy chl ori dequPal B3yet . ew doaam MH 353.2; r.t. =7.40 mn. Exanple 19:
N-{g=[ 2- (2-cycl ohexylethyl)-1H im dazol - 4-y| ) phenyl } - N'-ni t roguani di ne
hydgochl ori de: Melting point: 185-186 C. M+ = 357.2. The conpounds of
Exagpl es 20 tExag®lat® Mieai2eqchbexyldhylyldmidazeber ati ng nethod 10

anagogous to 4 i inb® piad: of Exanple 4. Exarrpl e 20:
N - g4-{ 2- [(cfc*m% ?y%mmﬁgffﬁﬁlﬁyP YEELIIC-HI-EF% dazol -

4-y} }phenyl )tﬁélgghgorljnt %8 c&[éao(gl m dam de hydrochl ori de:

¢ MH+ = 3572,

The compounds of Examples 20 to 23 are prepared according to an operating method
10 analogous to that described for the compound of Example 4.

Example 20: N’-(4-{2-[(cycloheptylamino)methyl]-1H-imidazol-
4-yl}phenyl)thiophene-2-carboximidamide hydrochloride:

Melting point: 264-265 °C.

Eiample 21: NV'-(4-{2-[(methylamino)methyl]- 1 H-imidazol-
15 4-yl}phenyl)thiophene-2-carboximidamide hydrochloride:

Melting point: >250 °C.

Example 22: N’-(4-{2-[(cyclobutylamino)methyl]-1H-imidazol-
4-yl}phenyl)thiophene-2-carboximidamide hydrochloride:

Melting point: 263-264 °C.

20  Example 23: N'’-[4-(2-{[(2,2-diphenylethyl)amino]methyl}-1H-imidazoi-
4-yl)phenyl]thiophene-2-carboximidamide hydrochloride:

Melting point: >250 °C [the reagent used in the last stage, 3,3-diphenylpropanal, is
prepared from commercial compounds adapted according to a protocol similar to that
described in J. Org. Chem. (1990), 55(17), 5078-88].

25 The compound of Example 24 is prepared according to an operating method analogous
to that described for the compound of Example 11.
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enyl ) t hi ophene- 2- car boxi m dam de hydrochl oride: Melting point:

C. 20 Exanple 23: -42-
2-{[ (2, 2-di phenyl et hyl ) am no] net hyl } - 1H i mi dazol -
enyl I t hi ophene- 2- car boxi m dam de hydrochl oride: Melting point: >250
r eagentExagpde 344 X'Hé- IH%H( 1Eh-agéno(hia-diypmetyllgnetaminalethyls1Hpr epar ed
gL OMTET Cl @de'h@ﬂm ﬂ%n@? n@-QQ‘BFﬂixﬂHnJa%;@e doBligs! M lar to that
B bed in J. , 55(17), 5078-88]. 25 The conmpound of
e 24 is ared t@qgglng to an operating nmethod anal ogous to that
bed for o Example 11. -42 Exanple 24: N -{3-[2-(2 {[(1
no(t hi en- 2 yl)nethylene]anino}ethyl) 1H

-4-y|] henyl }t hi ophene- 2- car boxi mi dam de hydrochl oride: Melting
gt . >245 C. Erlq@mmwﬁb myfes EXaorgl @se pBpared p3coadisg pr ep aperdtingcoehied ng t o
fper at i BY BREM, tSt@th@zﬂ@és%WZ’ortzPeEJ%u%§PEﬂa ¢ for the conpound of
:7 X -(3-{2-[(phenylthio)nethyl]-1H i m dazol -4-yl)
j'l)thiophene-z- car boxi m dam de hydrochl oride: This conmpound is
fi ned in t Exafpled iV 43§24 @hyetthboynfedonti- 1 Aldithidaz@94-y} phanyl)thiephengQ- ni n.
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pal & yel | ow f oam Exanpl e 27:
N -{3-[2-(4- I§Q@uLﬁbbqngth§dﬁmﬁndazol 4-yl ] phenyl }t hi ophene-2- 15
car boxi m dami de hydrochl oride: Melting point: 214-216 C [the preparation of
the initial compound, (4-
10 Example 26: N'-(4-{2-[(phenylthio)methyl]-1H-imidazol-4-yl}phenyl)thiophene-2-

carboximidamide hydrochloride:
This compound is obtained in the form of a pale yellow foam.
MH+ =391.1; r.t. = 7.30 min.

Example 27: N’-{3-[2-(4-isobutylbenzyl)-1H-imidazol-4-yl]phenyl}thiophene-2-
15  carboximidamide hydrochloride:

Melting point: 214-216°C [the preparation of the initial compound, (4-
isobutylphenyl)acetic acid, was described in the PCT application WO 02/102375 — see
Example 1, Stage 1 of this document].

Pharmacological studv of the products of the invention

20 Binding test on the sodium channels of rat cerebral cortices

The test consists of measuring the interaction of the compounds vis-a-vis the binding of
tritiated batrachotoxin to the voltage-dependent sodium channels according to the
protocol described by Brown (J. Neurosci. (1985), 6, 2064-2070).
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GF/ C pl ates pg%tﬂ’fé%é'f‘e"dzgxﬁltpﬁa begzoate é&%’rc L%)éh%@ﬂ (e ?8“3’1“?%%1)1 ) and
rinsed tw ce @00 hl 3f rtroddtosfin lat t aM (fmabodrfcentration) and scorpion venom at 40 pg/ml
(final concentration) and 100 pl of incubation buffer alone or in the presence of the
pfoducts to be tested at the different concentrations. The non-specific binding is
20  determined in the presence of 300 pM of veratridine and the value of this non-specific
binding is subtracted from all the other values. The samples are then filtered using a
Brandel (Gaithersburg, Maryland, USA), using Unifilter GF/C plates preincubated with
0.1 % of polyethyleneimine (20 pl/well) and rinsed twice with 2 ml of filtration buffer
(5 mM HEPES; 1.8 mM CaCly; 0.8 mM MgSD4; 130 mM choline chlonde; pH 7.4).
25  After the addition of 20 pl of Microscint 0%, the radioactivity is counted using a liquid
scintillation counter (Topcount, Packard). The measurement is carried out in duplicate.
The results are expressed as a % of the specific binding of the tritiated batrachotoxin

with respect to the control.
Results

30 The compounds.of Examples 1 to 9, 11 to 20 and 22 to 27 described above all have an
ICsp lower than or equal to 10 uM.

Study of the effects on the neuronal constitutive NO synthase of rat cerebellum




EFEPES; 1.8 mM Cadl 2; 0.8 n3M MgSO4; 130 rnM choline chloride;, pH

. #I5 After the addition of 20 p.| of Mcroscint O(r), the radioactivity
i's ed using a liquid scintillation counter (Topcount, Packard). The
mea sment is carried out in duplicate. The results are expressed as a %
of BEEE*specific binding of the tritiated batrachotoxin wth respect to the
CONgE Results 30 The conmpounds of Exanpples.1 to 9, 11 to 20 and 22 to 27
desiEhed above all have an 1C50 |lower than or equal to 10 M Study of the
ef f s on the neuronal constitutive NO synthase of rat cerebellum-44 The
i NhiEt | N actrhy inhjbitdy achanpifeusbsucef oftieainyenvients derernined by ercasunag theyr

hei ff th ' b o
(Sl S i s ot conrion Py RENG ShfRe N g -DopR¥ CHE e in,

of [Edt and Smydince(Withohe nidifled mxtkad of Ssedt angSAnydey (RygoWag7AcEBocicBSs. 5
Pr et at i on 0{19@5138‘;:‘ gpg@g]_at es of rat cerebelluns The cerebel | unms of

Spr @gie- Dawl ey rats ? 00 g - Charles River) are rapidly renoved, weighed
and@@bnogeni zed in 5 vol unes of extractiagn, buffer (50 mM HEPES, | nM EDTA,
pH B, pepst At4pArakion e/ g W?gef’ﬁtﬁf)%;rff’f?f’i %9 ). The honpgenates are then
cenj@ fuged at 35000 g for 1 hour at 4 C. The supernatants are then passed
ont @a 10 DONEXe Bére¥ed8ms ef Spraged-Dawley susl{30hef -ofharieaReverge rapidly seresvelact i on
buf er, in or Wy ! Mooty HEpg3an ahon
obt [ ned 1s o rigied SyPAREALEL Y15 BRARGENEHAALELIA 50 S

' ( X Ass%y of tge neur onal l;elos
ity The ERGwati bh psosatsvA 18 meimb baweptiss [01pe ML Nine NOMRESERS pig 19Ty 2
§f EDTA,  i&2fuded™ 990002Gh2,1 Rourit afCdiThbisojeneitdntd are2hem passéd pmdueced
PH 10 g/m lin, 10 M of. - f 19, gMQf, BHA.
Epr oduc'g S P@%ggﬁtog\g % gdeséﬂr ceojr%llf"ll’ﬁ’? &elal%ﬁﬁn? é?%f%u@ft%{%ﬁ@%gac{’i on 1S
Fied out byo elimcinbatherndpganousarginingt Eke praparaion obtrangd iy phquetsdradistredyuf f er
i aining or ,ngipeeontaining the inhibitors, 25 1 of a solution containing
62.5 nM of [3H] L-arginine (specific activity: 56.4 C/mnol, 20
Per ki n- El mer) and M of ~-fadi gactive L-arginine, 25 | of incubation
buf fer, and @%.Ofﬁ'eé’ig”r@ﬁ‘r’z};’/%%sr%?‘é’%r ation diluted 10 times in 50 nmM HEPES

buffer. The reaction is ,
The incubation buffer is composed of 100 mM of HEPES (pH 7.4), 2 mM of EDTA,

15 2.5 mM of CaCly, 2 mM of dithiotreitol, 2 mM of reduced NADPH, 10 pg/ml of
calmodulin, 10 uM of FAD, 10 uM of FMN, and 10 pM of BH4. The products to be
tested are diluted in this buffer. The reaction is carried out by incubating for 15 minutes
at 37°C 100 pl of incubation buffer containing or not containing the inhibitors, 25 pl of
a solution containing 62.5 nM of [’H]L-arginine (specific activity: 56.4 Ci/mmol,

20  Perkin-Elmer) and 25 uM of non-radioactive L-arginine, 25 pl of incubation buffer, and
50 il of enzyme preparation diluted 10 times in 50 mM HEPES buffer. The reaction is
stopped with 2 ml of 20 mM HEPES buffer, pH 5.5, containing 2 mM of EDTA. All of
the samples are passed onto a 1 ml DOWEX 50W —X8 resin column, sodium form,
taken up in the stopping buffer. After the addition of 16 ml of scintillating liquid

25 (Ultima Gold, Packard), the radioactivity is quantified by a liquid scintillation counter
(Winspectral 1410, Wallac). The measurements are carried out in duplicate. Each series
of measurement comprises 2 tubes not containing enzyme (reaction blank the value of
which is subtracted from each measurement) and 2 tubes not containing inhibitors
(reaction control). The results are expressed as enzyme reaction inhibition percentages

30  (reaction control value).
Results

The compounds of Examples 1 to 13, 15, 16 and 18 to 26 described above all present an

1Csq lower than or equal to 10 uM.



stof@5- with 2 m of 20 mM HEPES buffer, pH 5.5, containing 2 nM of EDTA.

Al ‘;g;the sanpl es are passed onto a 1 ml DOWNEX 50W-X8 resin col um,
sodes:f orm taken up in the stopping buffer. After the addition of 16 mi
of illating liquid 25 (Utim Gold, Packard), the radioactivity is

gua ed by a liquid scintillation counter (Wnspectral 1410, Will ac).
The urenments are carried out in dupligate. Each series of neasurenent
conggsses 2 tubes not containing enzyne (reaction blank the value of which
is §tracted fromeach nmeasurenent) and 2 tubes not containing inhibitors
(re on control). The results are expressed as enzyne reaction inhibition
per tages 30 (reaction control val ueflai@ssults The conpounds of Exanpl es
1t 15, 16 and 18 to 26 described above all present an 1C50 | ower

thajer equal to 10 pM -45 Cains 1. Conpound of general fornmula (i) Y-X

(1) n the formof racemc, enantioneric mxture or any conbi nation of

t he forms, in which R represents a hydrogen atom or an al kyl,

cyc | kyl, cycl oal kyl al kyl radical, or also 5 one of the aryl or aralkyl
rad |s, the aromatic ring of which is optionally substituted fromonce to

3 t Bges by sublsComperndsofghessaddoimideldlendent |y frorn a hal ogen atom and an
or al koxy radical; R2 represents a hydrogen atomor an al kyl radical;
presents a hydrogen atom or an al kyl or yl. radical; 10 X

i < adi cal containing from
B carbon atons; Y represenfy a Rydrogen™s 6m \ cl oal kyl radical,
KRAR5, OR14 or SR15 radical orla adi cal, or/also Y represents an

} radi cal optionally subsYithitled Nrom once toP%hlrnes by substituents
sen i ndependently from a haIJ&en a§0n1and an al kyl or al koxy

1 Rs

(M
in the form of racemic, enantiomeric mixture or any combination of these forms,
in which

R, represents a hydrogen atom or an alkyl, cycloalkyl, cycloalkylalkyl radical, or also
s one of the aryl or aralkyl radicals, the aromatic ring of which is optionally substituted °
from once to 3 times by substituents chosen independently from a halogen atomn and an

alkyl or alkoxy radical,
R represents a hydrogen atom or an alkyl radical;
Rj represents a hydrogen atom or an alkyl or aralkyl radical,

10 X represents a bond or a linear or branched alkylene radical containing from 1 to 5
carbon atoms;

Y represents a hydrogen atom, a cycloalkyl radical, an NR4Rs, OR 4 0r SR,s radical cr a

N F
N \
NH,
radical, or also Y represents an aryl radical optionally substituted from once to 3 times

by substituents chosen independently from a halogen atom and an alkyl or alkoxy

15 radical;



i cal ; -46 A represents a bond or the phenylene radical; B and B are

chogeh i ndependently froman al kyl radical, a cycloal kyl radical, an NR6R7
or @B radical, a carbocyclic aryl radical or a heterocyclic aryl radical
Wit or 6 nmenbers containing from1l to 4 heteroatons chosen fromO, S
andge said 5 carbocyclic and heterocyclic aryl radicals being optionally
sub uted by one to three groups choseqs.i ndependently fromthe al kyl,

W] or al koxy radicals, R 4 represents a hydrogen atom or an al kyl,
ftal kyl, cycloal kylalkyl, -C(OR9, -C(OOR9, -C(ONHR9 or -S02R9

Bol . or al&sceponentod baddeor shreypheylermradiéayl radicals the aromatic ring of
. i s optionally substituted fromonce to 3 times by substituents 10

cholg@n i ndepe@%%!gl :'IrF]th) nhﬁtlle‘ﬂgfc@n@)t QALARY a8 Aol Py @bt Kadligdl] &@l . Or
Ra [epresents a bis-phenylal kyl radi‘cal, R5 répresents a m/ roge tom or
an Ekyl, aryNRsRsgf §Rk§ﬂld1‘?ﬁla€licﬁr§1"iy°h° 8yl Bica wa heifaogusiis gy %ﬁW{&h or

jgen at omavakghere abhlaligt e & NOM-tasAbms chbehefronyO| & whd IN.f saié to

sevga nenbers contai.ning.froml to .2 hete h I t
Conff et 1 ng  né-warerbeyaneeda e R sed R AR, Bilmalf Sl SIGES
confri si ng - CHRdups choskiRintlependently dieen theatky Relkemd orgikepprdisEiht i ndependent |y

a hEdrogen atomor an alkyl, alkenyl or alkynyl radical, 20 or R6
repfesents a It reRrds@dé Gahy@sidn Rbohi el @5 aNyE @ cloniydasdloalkolikytr -G{O3RY, R6

andkR7 formw t.h ¢ ' n a whi.ch carries t:hem a nqn-
het Brocycl e witko \Pe[kt(bslgﬁ& %’#@g#%fad‘tcﬂeo%?lﬁ)n%nﬁtog ! eoﬁcoé%lgl?%%lsﬁ%e
Brocycl e beirmyaticofigs efhwhinkl épemidesity snbititatd drogy orgs te Gniness by gubsiypnts

-NRL2-, - 0py arl:‘ﬁos'eg‘ mdéFenddRy SREN aShAodeh NBAN QH 4 AIRGHBH aBboky Iradicdl] s8R,
having 1 to 6 carbon atons opbfléonauly 25 substituted fromonce to 3 tines
by one or nor SERGHERARisAIEYRILBA S ndependent Iy from a hal ogen at om and

the -OH am n®R;s repraseatsartgdaey atoad aablRyl, K91 srepalegendicalan al kyl , hal oal kyl
cyct oal kyl ‘or gygloal | LA G2l 330 v Hrries! BEMCANBRGMHati€ OF
het er ocyclic aoﬁaﬁq%?y%" E’%{é %ykf?%? é‘g{lﬁctg s'fmtr e ar ona‘??lllc r inﬁzjs of rnwhinch S -
optional |y subdtereqyeledwith die ol cieverb Membprpeconfnuag, B fly ih e shetsieians. the
i ndependentd y diémemsafor completing the heterocycle being chosen independently from a group
comprising
-CHR0-, -NR -, -0- and -S-;

Rs and Ry represent independently a hydrogen atom or an alkyl, alkenyl or alkynyl
radical,

- 20  or Rg represents a nitro radical and R5 represents a hydrogen atorm,
or also Rg and R; form with the nitrogen atom which carries them a non-aromatic
heterocycle with five to six members, the elements for completing the heterocycle being

chosen independently from a group comprising -CHa-, -NR)2-, -O- and -5-;

Rs represents a linear or branched alkyl radicel having 1 to 6 carbon atoms optionally
25  substituted from once to 3 times by one or more substituents chosen independently from
a halogen atom and the -OH, amino, cyano and aryl radicals;

Ry represents an alkyl, haloalkyl, cycloalkyl cr cycloalkylalkyl radical, or also one of

the carbocyclic or heterocyclic aralkyl or aryl radicals the aromatic ring of which is

optionally substituted from once to 3 times by substituents chosen independently from a
30  halogen atom and an alkyl or atkoxy radical;

R,¢ represents a hydrogen atom or an alkyl or aryl radical optionally substituted from
once to 3 times by substituents chosen indeper.dently from a halogen atom and an alkyl
or alkoxy radical,



piogen atom and an al kyl or al koxy radical; R0 represents a hydrogen

pr an al kyl or aryl radi cal optionally substltut ed from once to 3

i;:;'«: by substituents chosen independently from a hal ogen atom and an al kyl
or [koxy radical, -47 Rl 1 represents a hydrogen atom an alkyl radical, a
cyc J’. kyl radi caI a cycloal kylalkyl radical, a -C(OR13 radical, a

OR13 radical, an -SO2R13 radical, a C(O)NHR13 radi cal, or aI SO0 one
#e aryl or ar al kyl radicals, the arorratlc ring of which is optionally
Situted fromonce to 3 times by substituents chosen independently from

i hal ogen g, prgﬁéa&u@mﬁdl K3kl 2@, ahKAXY rdfdl S@%oloﬁcﬂ%adi@hﬁ”a&:?@[&ﬁ mkyl

‘l'a atomor. an alk I ca represen al k rad

go ky| r adiradifalor -G B'aorﬁgcﬂfat'ﬁg%g)é"ﬁb?@%l 28 é&*!ﬁéﬁ‘%?%@&@ Ry kyl

ik yl radi cahdicdlher alts@lmé mf thd: Iagfl(lfr Mkﬂhraﬂﬁ;al@ptﬁeOﬂadnhtyc sing ifi whitleds from
t03t|rresb enln nden

En” 10 al GIOBIT RO 35 Rigef BEPRIARPLS ook Bypben s e

) radiSCthakmgeraatomraaﬁ kxyalkylamatmw raditdl; final ly R 15 represent s an al kyI

, the phenyl radical or an aralkyl radical; it being understood:

¥ an al kyl ;ggreg}elggﬁyaﬁﬁﬁéé@ﬁlatony&lags@(ypgaaﬁaw se specified, is linear or
brapiched and 15 contains from1l to 12 carbon atons; that an al kenyl or

ont s 11 omias a8 Aok Eie 1 ARk duttd o P Yrsif B BAERRAL 8¢
ot her wi se spedieferegcliccaalipyli s @syl fadnais3he aromatarihgnl whithissoptiogehyrsubstiteted  of a
compound of I & Bhee! teﬁmeébg%absn%em@mtaam ﬁd&ﬁ‘l@%&iaﬁﬂ@éﬂ Aorh lahd an

according to characterized In repfesents a bond or

linear or Br aﬂé@éarﬁkWIf%%ﬁ’radl cal containing from1 to 5 carbon atoms
and Y represents an NR4R5 radical; or a salt of this conpound. 25 3.
Conpound of gem.ere@l-csémsmﬂl@l(rﬂcyicaamm}dhyigadiml ot @i arelkyl redieat panddimalled i n t hat
X represents a bond or a linear or branched al kyl ene radi cal containing

from1l to 5 cafDresents an alkyl radical, the phenyl radical or an aralkyl radical;

it being understood:

- that an alkyl or alkoxy radical, unless otherwise specified, is linear or branched and
15 contains from 1 to 12 carbon atoms;

- that an alkeny! or alkynyl radical, unless otherwise specified, is linear or branched

" and contains from 2 to 6 carbon atoms;

- that a cycloalky! radical, unless otherwise specified, comprises from 3 to 7 carbon

atoms;
20  or asalt of a compound of general formula (I).

2. Compound of general formula (I) according to claim 1, characterized in that X
represents a bond or a linear or branched alkylene radical containing from 1 to 5 carbon

atoms and Y represents an NR4R;s radical;

or a salt of this compound.

25 3. Compound of general formula (I} according to claim 1, characterized in that X
represents a bond or a linear or branched alkylene radical containing from 1 to 5 carbon

atoms and Y represents a

. s
\N=<

NH,

radical;
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_,:(2 {[ aycl
B:boxi m dam

20

25

30

Y represents a NH 2 radical; -48 or a salt of this conpound. 4.
+0f general formula (1) according to claim1, characterized in that
sents a bond or a linear or branched al kyl ene radi cal containing

5 carbon atons and Y represents a cycl oal kyl radical or an aryl
tionally substituted 5 fromonce to 3 tinmes by substituents
ependently from a hal ogen atom-4hd an al kyl or al koxy radical;

of this conpound. 5. Conpound of general formula (1) according to

-char ag ahzo? L n’gﬂ%d represents a bond and Y represents a
atom t

rom t he aI kyl, cycl oal kyl or l%/Cl oal ky I al kyl radicals; or a salt of
hound. 46ComBASLHIEGFTaY &I (
erized rdprdshal abbnd @ a lnBaSe Ibrd‘nblﬁbmﬂam’y&nﬁ: eddi@idtgaisiagpieunms; S earbon

4-(4- 1 Z n1no hi_en e

! 1H§| mg{g&xfoaln}l ﬁgepées ﬁﬁtf etcﬁ/c‘l% 1)6% lyn!)r an %af ?q%cgp Htlo(ngll){ substltuted

m noét hifrem-gncy ko) MWkaﬁ@}utamtwo}@hemm)dﬂnﬂ% frﬁiﬂcpawgﬁn 2topn nd ast hy |
bg&yhﬂ%n&ﬁ (Aical [ (12Z) -am no(t hi en-2-yl)net hyl ene] am no)

gﬁo|phenyl FE

e { 2- [(CbepmgmMH@ﬂgﬂﬁMﬁﬁﬁ@yl] 1H i m ddazol - 4-yl } phenyl ) t hi ophene-

MIoxi m dam de; -

;: cycl ohe e |
E)x?/m dam)‘%)é IC%%B#\% éfhgéf%m%?ﬁ cyclo >7?§ Oéérﬁn %Qhﬁﬁ% )Jh?faggh%aefnatzhgﬁ 4-yl}
‘| Yt hi ophempresgtgs 2 b@aci: pefk i FERrATEN et hydrogen atom wh1lst at least one of R; and R»
@%@é@b‘ﬂltﬁ aeddid] JrakanTRInTBieRWy], kit bdikdaz o}tcldhiwaa)lnh esidals hi ophene-

st a one of R and R to represents a radical

&F?Hﬂhag (9 Flamclordergtergrdinathal X

42yl - i m dazol- 2-yl ] et hyl carbamate; 20 -

or a salt of this compound.

6. Compound of general formula (1) according to claim 1, characterized in that it is
chosen from the following compounds:

- butyl-2-[4-(4-{[(1Z)-amino(thien-2-y)methylene]-amino} phenyl)-1H-imidazol-
2-yl]ethylcarbamate;

- butyl-2-[4-(3-{[(1E)-amino(thien-2-yl)methylene]-amino} phenyl)- | H-imidazol-
2~yl]ethylcarbamate;

- butyl-2-[4-(4'-{[(1 Z)-amino(thien-2-yl)methylene]amino}-1,1'-biphenyl-4-yl)-1H-
imidazoi-2-yljethylcarbamate;

- N'-(4-{2-[(cyclohexylamino)methyl]- 1 H-imidazol-4-yl} phenyl)thiophene-
2-carboximidamide;

- N-(4-{2-[2-(cyclohexylamino)ethyl]- 14-imidazol-4-yl} phenyi)thiophene-
2-carboximidamide;

- N-(3-{2-[{cyclohexylamino)methyl]- 1 H-imidazol-4-yl} phenyl)thiophene-
2-carboximidamide;

- N'-[4-(2-{[cyclohexyl(methyl)amino]methyl - 1H{-imidazol-4-yl)phenyl]thiophene-
2-carboximidamide;

- N-(4-{2-[(dibenzylamino)methyl]- | H-imidazol-4-yl} phenyl)thiophene-
2-carboximidamide;

- N-(4-{2-[(benzylamino)methyl]- 1 H-imidazcl-4-yl} phenyl)thiophene-
2-carboximidamide;

- N-{3-[2-(aminomethy])-1 H-imidazol-4-yl)p1enyl} thiophene-2-carboximidamide;
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xi m dam de; 5 -
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phehyl ) t hi opheRsaboxiguddsuds;mi dani de; 20 -

N- (4

{2-[(cycl obu

car boxi ni da#i de¥-
- 1H i m dazol - 42yck)pkengdnjitiei ophene- 2- car boxi m dam de; - N {3-[2-(2- {[(1
E) - am no(thi en-2-yl ) met hyl ene] anmino }ethyl)- IHimnidazol-4- 25 yl]phenyl}
t hi ophene- 2- car BoX3-tA-Gayicpbexylpropyl)-14-imidazol-4-ylJphenyl} thiophene-
2-carboximidamide;

e v G e .

-N-

e

[3-(2-hexyl-1H-imidazol-4-y[)phenyl]thiophene-2-carboximidamide;

15 - N-{4-[2-(2-cyclohexylethyl)-1H-imidazo!-4-yl]phenyl}-N"-nitroguanidine;

- N-

(8- {2-{(cycloheptylamino)methyl]- 1 H-imidazol-4-yl} phenyl}thiophene-2-

carboximidamide;

- N-

(4- {2-[(methylamino)methyl]-1/4-imidazcl-4-yl} phenyl)thiophene-2-

carboximidarmde;

20 -N-
carb
-N-
carb

-N-

(4-{2-[(cyclobutylamino)methyl)- 1 A-imidazol-4-yl } phenyl)thiophene-2-
oximidamide;

[4-(2-{{(2,2-diphenylethyl)amino]methyl} -1 H-imidazol-4-yl)phenyl]thiophene-2-
oximidamide;

{3-[2-(2-{[(1E)-amino(thien-2-yl)methylene]amino}ethyl)- 1 H-imidazol-4-

25  yl]phenyl}thiophene-2-carboximidamide;

-N-

carb

(3-{2-[(phenylthio)methyl]-1H- imidazol-4-yl} phenyl}thiophene-2-

oximidamide;

- N'-(4-{2-{(phenylthio)methyl]- 1H-imidazol-4-yl} phenyl)thiophene-2-

carb

oximidamide;

30 - M-{3-[2-(4-isobutylbenzyl)-1H-imidazol-4-yl}pheny!} thiophene-2-carboximidamide;

ora

salt of said compound of general formula (I).



N-(3 - {2-[(phenyl thio)methyl]-1.H ‘i m dazol -4-yl} phenyl)thi ophene- 2-
arpoxi m-dam de; - N-(4- {2-[(phenylthio)methyl]-1 Him dazol -4-yl

phienyl ) t hi ophene-2- carboxi nmi dani de; 30 - N

3-§ 2- (4-isobutyl benzyl)-]Himdazol -4-yl]phenyl}

h

i/
1]

I 'ophene- 2- car boxi m dam de; or a salt of said conpound of general fornula
(1): i -50 7. As a nedicanent, -a conpound.©f genera- fornula (1) as defined
in I(:I aim1l, or a pharmaceutically acceptable salt of said conpound. 8.

Phar maceuti cal composition containing, as active ingredient,. a c.omPound of

general for mul-a A5l 9 m@sicataéitne dormpouat aif gedera. dormaylp Hravede 808G Baflpyp 1> OF 2

acceptable salt of said 5 e : id lsgrfhda conpound of general
formula (1) as R?é‘F‘Faﬁ%'ﬁlc?W %%gl m%ljé,moorfg% pﬁ%r maceutical ly acceptabl e salt

of said conpound, for preparing a nedicanment intended.to Leyent
a di sorder/ di sefafbamtoseinalfoompPyhen GFO@FaFrBWﬁﬁamﬁf’é‘aﬁ’f%@?nst’/aol?ose@géggf %)égtl n,

mul tiple sclerogisu cﬁ)sgg defisedofn thkn qenirrzalphzrmapaniichlryea@ep@bien@#tv@fuéam
system cardi ovascul ar | sorders, disorders of the skeletal nuscle and of
the neuromfsculomPop®lnts, inflanmtory di seases, hearing | osses of
traumatic, acoustic or toxic origin and tinnjtus, conEI idcat [ gns Ili né<reg
with auto-i mmune ame ofi Batompbesedses genvl fmaulae(l ofogeyd 4 LUl

associ at ed wi th{0Lax} 6ah) OcerkithR LRI Sl cOinpaurderfs: ofepgisesti odiceyr. 15
al
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disorders/diseases: pain, multiple scierosis. disorders of the central or peripheral
i0  nervous system, cardiovascular disorders, disorders of the skeletal muscle and of the
neuromuscular joints, inflammatory diseases, hearing losses of traumatic, acoustic or
toxic origin and tinnitus, complications linked with auto-immune and viral diseases and
the neurological diseases associated with intcxication, treatments or disorders of genetic
origin.
15 10. Use according to claim 9, characterized in that the medicament prepared is intended

to treat or prevent pain.





