; e3eB> BHAP6T> h6UWMW 2 ~ MAR 2003 New derivatives of
N- (i m nopefhyl yam nes, their preparation, their use as nedi carrentmamk Zhd]e
pharmaceut i cal conposition containing them A subject of the present

i nv L i derivatives of N-(im nonethyl)am nes conprising the

am ﬁ%mmmwﬂmne oxodi phenyl am ne, carbazol e, phenazi ne, phenot hi azi ne,
phen 1 ne_or oxodi phenyl unit in their skeleton. These derivatives have
NO 5 and/or an activity which traps the reactive oxygen species (ROS). The
invention relates to the derivatives corresponding to general forrmula (I)
defined below, their preparation nethods, the pharmaceutical preparations
containing themand their use for therapeutic purposes, in particular their

use as NOsymﬂbﬁsaefmitwetsqﬂsNgﬂﬁaiw:ﬁsmﬂgmne@rthw prepipfatibnpthér
reacti ve oxygen SPeches. ven 1 e pot entl 1{ r!ore ol %ﬁsngo‘!t‘je ROS' s in

physi opat hol 8§38 pedicaments ang

formula (1) may produce beneficial or fthemrable effects in the treatnent
of pat hol ogi es where these chem cal species are involved. In particular:
Proliferative and inflammtory di seases such as for exanple

at heroscl erosi s, 15 pul nonary hypertension, respiratory distress,

gl onerul onephritis, portal hypertension, psoriasis, arthrosis and
rheumatoid arthritis, fibroses, angi ogenisis, anyloidoses, inflammations of
the gastro-intestinal system (ulcerous or non-ulcerous colitis, Crohn's

di sease), di,ar a. | . i:ng e a St. Lrways
oot i AuSPREE of ik MRRP iiehiEh ol e NYBLETRARN B LS
f*i sorders i sempdsing fthe aminedinhenylaging, nexodiphenylamingy pearbazols, ophenazpre ¢
shock, i schegimibzile MHehafizne SREAASheA) G SRTRkr HAABR! ITHRSe dbSealRBi as
and thronboses. ' 166166x . .~~.~ 7 1 r~e~ 2003 “~~~ -2 Disorders .of _the
central or Bays Fhiuhitorsactiyiy o NPswnthgss, enzymes preduging witragen maredde N i ve
di seasess whah@of AeaiviRwhich Rast the iastivedexygen el RUS) e helinvention edlaeas,

b- ar achnoi d_,hagnort haqi i ng, i i.as,,nel udi ng_ Al zhegi ner'
Gl seasa. Tt M SERRAES RoRtpoidend el ofp B TRRAERA WEGPL AR iRRRo " ©
di sease andmnptliagls, ik phawaseutinay prepanations ¢cantanial thah and shedr useclof therapeutic
neur opat hi e u@:’td%}, ﬁﬁpﬂi@cﬂ&qﬂar ey as%é%yg%a& aigléﬁﬁtﬂgrﬁld s@ﬁ:@ti@&%dﬁel&%e .

traumas, addiction t'o oplates, alcoho Ictlive substances, cognitive
di sorders, EAPLIHAFAGHER HFNREN SBREESphal opat hi es of viral or toxic origin.
Di sorders of the skeletal nuscle and neuronuscul ar joints (myopat hy,

,nysi S) 18S mbéo? e p@ltehg_alex@wsome)e@ﬂheme Rf@h@ﬂi pﬁifopaltlﬁlgg’w tﬂdﬂég&ﬂbﬁﬁﬁtﬁ{e? _
]uo-lrrrrunean Vira | SeaSesS SsucC S I xXa e u S arasl il C
and viral | AEREPRORETeRABEE S Sattrel FamyBh Ay o s Heerci or SRR <.
15 Cancer . efftgs i tlegireainenti ofepatladogiss vt thesevdhemicaltspréiessiednsol¢&hdin um

poi soni ng, | %%{ﬂ%;.i on of n-hexane, pesticides, herbicides), associated with
reat ments k)ra I ot’herapy) or disorders of genetic origin (Wlson's

QNS €0l |

i sease). all the pathologies characterized by an _excessive production or
dysf unct i on® o Tl Ve Aldo inflampnatory) (lisgases; gl asafMocyPRIS, a@ﬁ@ﬁ@le@ls’
lexperiment al  euinttwiage depenaisiol i n@spifotynv distr@EE Nt glimdiloféphitl, S dottal Med.
Chem (1995) 38, 4343-4362, .Fr eg Radi c. %ol . I\/gd. ]ﬂ.gm% 20, 675- 705i' The
Neur oscienti s yI?eI@Q%mBPSOgif?l-SB ?{osﬁb?’néio anafor‘l e HEy 5c{sg§1tasr{gxc{gﬁgls 5

i nvent or s havemyloidmsdy, infirmomatieod dfidheSgastrhdstestiiml systinh (uloersusiomtndridicerous e
(US Patents 5 2D nore recently the conbi nati on of

t hese i nhi bi tggl?%wé?ﬁmpg%lg%g%ga%\yﬁ% anti oxi dant or antiradicul ar
properties (Patent Application PCT W/ 0965{3 .. They have. al so described in
not yet pubfi Qa@aswﬁhgpt@s&ﬁhéﬁglr@nw sygtem g Jipuays fastpe,GinpsEiserhinitipr o
recently, derivatives of am nopyridines. These derivatives of am di nes or

am nopypg di neCaRiy-Fasdifar IMdCbaeBrotvasdigir GisofdeBeinttudigy HoNekapple ) afigraine,
i nhi bitors and i nhibitors. . . . . .
arterial hypertension, septic shock, ischemic or hemorragic, cardiac or cerebral

infarctions, ischemias and thromboses. -
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F"MAR Q03 -3 p subject of the present invention is new derivatives of B
'dines, their preparation and their use in therapeutics. The nﬁ%mﬁs “of
e invention correspond to general formula (I): BAXY-~~-N"NH 2 ) in \!g{
ich g ~ represents a bond or a phenyl eng-radi cal which can include, in %
dition to the two chains already represented in general formula (1), up

two subst it c 0 OH _qgroup,
d a linear 0]?1@ grnscﬁgzﬁgl Eérﬁmor ra?SEﬁ gr&g[aﬂj %59% 9.,%{}{ 0 6f°5af lllg
oms; A repr erseemdggeperam S%sesnzv r earrf mgnrladpaée«rularnbv\mmomd n@rebﬁs
. RS VGDVESQHfarctidﬂgeQﬁBii%hth aa&m&r ,2h&dihg, asaﬁiewieﬂmnﬁ&e ifdth@hUP.

| i near or al alkox |ca havin arbo , or
cyano, vitr dq elﬂ"ﬁﬁﬁﬁg clélrm 1 ‘hﬂd’ FFar gﬂﬁ‘é@@ﬁts ﬂ eaSFn fg]@niqcﬁ a
dr ogen sat omdisease £id gricndiseases| amgatrophic krarsicsolesiosid; onhlannembmys suetias aI

ving 1to 6 g @c%r%%ﬁrtoma phl, PlSGiaf an o Sy el BRER 36 U 2

drogen atom nq;ip I near bran
ving 1 to 6 alephebn aa diggive NRQI’Qi@ﬂCqQQ &ngmmro rdeqw@esent crrcgphabpathles

dependent | y,engedhuf; é,g @vﬁﬁ)oﬁtbﬁlcgﬂfﬂ{ oup or a linear or branched al kyl
dical having 1to carbon atons, R1I representing a hydrogen atom the

group, a linear, or an d al k al kox radrc havrn

rbon at ons, Oge@dﬁb %ﬁ‘%@élm“%l?da’ﬁlﬂe‘frgﬁﬁ%?gﬂtlpﬁ’és ORALEY ‘Eisgﬁf t he
groupyp a | iwelbss cutarleoandibedesal kyl radical having 1 to 6 carbon atons, or
2 1 MR 2003 -4 RA R~ ORZ RB WRs radical in which Rl, R2, R3, R4, R3

rlepr esent, |ndée grg ntIy a hydrogen atom a hal ogen, the OH group, a

|J near or branch al kyl or al koxy radical having 1 to 6 carbon atons, or a

ano, vitro or NR6R7 radical, R6 and R7 representing, independently, a

drogen at dmOxgaR trepsPddyp, a linear or 5 branched al kyl or al koxy radi cal

Having 1 to 6 carbon atons, or also a -CORg group, R8 representing a

Hydrogen at OmAﬁtbﬁnﬂdlr@raﬁﬂmraBdllsda@@aducHhs firanrampr 1apisy AIDS, pdriswiyarddig al
HavrngltoGnﬁp af os J ]I
infections, diabetes and its complications, multiple sclerosis.

15 + Cancer.

» Neurological diseases associated with intoxications (Cadmium poisoning, inhalation
of n-hexane, pesticides, herbicides), associated with treatments (radiotherapy) or
disorders of genetic origin (Wilson’s disease).

+ all the pathologies characterized by an excessive production or dysfunction of NO
20 and/or ROS’s.

In all these pathologies, there is experimental evidence demonstrating the involvement
of NO or ROS’s (J. Med. Chem. (1995) 38, 4343-4362; Free Radic. Biol. Med. (1996)
20, 675-705; The Neuroscientist (1997) 3, 327-333).

Moreover, in earlier patents, the inventors have already described NO Synthase
25  inhibitors and their use (US Patents 5,081,148; 5,360,925) and more recently the

combination of these inhibitors with products having antioxidant or antiradicular

properties (Patent Application PCT WO/09653). They have. also described in not yet

published Applications other derivatives of amidines or, more recently, derivatives of

aminopyridines.  These derivatives of amidines or aminopyridines have the
30 characteristic of being both NO Synthase inhibitors and ROS inhibitors. .
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Mind Ri o representing, independently, a hydrogen atom the O—lB?r oup or a
near or branched al kyl radical having 1 to 6 carbon atons,

2-NO2, a linear or branched al kyl radl cal having 1 to 6 carbon atons,
ar bocyclic or heterocyclic aryl with 536r 6 nenbers contai ni ng 1 to 4
eteroatons chosen fromO S, N and in particular the thiophene, furan,
yrrole or gybj%%f)bﬁthé?ﬁés@ﬁd invéhidnds yéw ldeflvatiles o€ amidingy, tenah rbﬁy ﬁld?nse{nidt uted
y one or ﬁ*‘o s chosen from |inear or branched al kyl , kenyl

| koxy radthﬁw@eh‘h WS 6 carbon atoms, 15 or B represents an NR13 3RD
radi cal, in which R13 and R14 representing, independently, a hydrogen
tomor a lheeanpamdbofthehimentibh gorrespdind tol genenal fpmila @):6 car bon atons or a
yano or vitro radical, or R13 and R14 formw th the nitrogen atoma non
;romatic het erocycle with five to six rrenberB the el enments of the chain

bei ng chosen from a group corrposed of - -,{-NH, -O or -S-; 20 Wdoes
not exi st, or represents a bon qf_ in which R15 represents a
hydr ogen atom or a |inear or branched al kyl ra |(?al having 1 to 6 carbon
atons; i X represents a bond or a (CHZ) NR16- -0, -S, -CO, -NR16-CO,

-CONR16- -0CO, -COQ, -NR16-CO O, R~6 CONRl? radi cal, k
representl ng O or 1; 25 Y represents a bond or a radical chosen fromthe
- (CH2) m H(‘dl}ﬂb‘mO(CI-IZ) n-, -(CHZ)msS-(CH2)n-2 -(CH2) m R18 g- (CH2) n-,
- (CH2) m NR18 g- CO- (CH2) n- ~ -(CHZ)m CO NR18-(CH2)"-, -(CH2)m Q (CH2) " -
r2 ag :j cal §h @ fepRiseRs atbomg dilappllieihgzleﬂe radiedioptigie car iMdezrmeddiﬁérpw)&reatwme

i met hy

epr esent hydroggmeatdemita halogenyar Olegroapoandia lindar rmeabralmhedbradk}d hoe chliedobyy |

previously ' ne bran ’al kyl having 1 to 6 carbon atons, is
meant in particular the 5 nmethyl, ethyl, propyl, isopropyl, butyl,
i sobutyl, AdEPIERNSa and tert - butyI pentyl , heopentyl, isopentyl, hexyl,

is meant the al kyl radical of which has ®he neaning indicated previously.
Finally, by halogen, is neant flgiorine, sghl orifte¢, brom ne or i odine atons.
Preferably, the conpounds accordi g% gAvient i on are the conpounds of
general 1 o formula (1) such tRa a > > R- NRa R2 R3 WRs
radical in which RL R2, R3, R4, , ; dependently, a hydrogen

atom the OH group or a linear d¥s branch d al kyrs or al koxy radical having 1
to 6 carbon atons, RL1 representing a hydrogen atom or a linear or branched
al kyl ntadu radicahawwdgcm Rio Re. 15, B gtsnreatasnmt, mdepandwtlwaowdrmn atm, W Rs

1‘?

radi cal h , , gen
at om the gé@bﬂgnl{ Fﬁgﬁgg} Orlgén&&haqgﬂ% A o&%?&ﬁ{f@g@gﬂn de s g’w ng 1 .
to 6 carboff® o‘?Fsacan‘Péb‘F‘ég‘é Rs araééﬁa ocyclic or heterocyclic aryl radical

th 5 or RgumatRer repessertirigh luﬁtg:p&n&mly Oa %y&@@éﬁ Q&in(i) Nthe ODHSEOup,r HMn€dr & N
and in par bﬁanéhe% ll;[yrl] Gr Elﬂbgyp haital havmgapto & Xarbon atoms or also a -CORg group,
15 Rg representing a hydrogen atom, the OH group, a linear or branched alkyl or alkoxy
radical having 1 to 6 carbon atoms, or NRgR o,
Rg and Ry representing, independently, a hydrogen atom, the OH group or a linear or

branched alkyl radical having 1 to 6 carbon atoms,

Ry, representing a hydrogen atom, the OH group, a linear or branched alkyl or alkoxy
20 radical having 1 to 6 carbon atoms, or a -COR; radical,

and R, representing a hydrogen atom, the OH group, a linear or branched alkyl radical

having 1 to 6 carbon atoms,

ora -

! R8Nt s

di .
ana n' hei nEMITR MR prR o Betend il O ST 8% BihitelS abteniga 27
radi cal Yddgﬂl ]m;,lggq tS%chPd?)ngah , or are salts of the products mentioned |

i sohexyl radicals. By linear or br anched_ al koxy having 1 to 6 carbon atons,




thiazole radicals, the aryl radical being optionally substituted by one or
nore groups chosen fromlinear or branched al kyl, al kenyl or al koxy

radicals having 1 to 6 carbon atons, ? 1 MAR 2003 -6 W does nog 1emarsfyg3 or
represents a bond, S or NR 15, in whi ctfR 15 represents a hydrogen atom or

a linear or branched al kyl radical having 1 to 6 carbon atons; X represents
a bond or a -(CH2)k-NR16-, -O, -S, -CO, -NF]’@46 CO, -CONR16-, - OCO-,
-CO- 0O, -NR16-CO O, - NR~6- COI\RjL zal oYK representing 0 or 1; Y
represents a bond or a radical ‘ (CH2)m, -(CH2)m O (CH2)n-,
-(CH2)m S-(CH2)n-, -(CH2)rri NRTR ] CFP) m  NR18- CO- (CH2) n-,

-(CH2) m CO- NR~g- (CH2) n-, (CHZ)KE C - Padicals, Qrepresenting :
pi perazi ne, honopi perazine hyI pi per azi neRs2, 51 o dimet hyl pi per azi ne t

4- oxypi per.i e _or,4;a an nbel s fromO to 6;
or are saff ?‘g agfthBmBr Hu@fsﬁ % gﬁéﬁ’rﬁe gl’&ﬂ%‘?? %I,ea V‘i’ {nlnhl?y, t he
conpounds halger,dhe1@H grotihiea llmmbm}mdallqbnpﬂkmradfcagmgﬂ td ®Ocarbora (1)
such that: S INRa Rz I \ R3 WRs radical in

whi ch R1, @%Q&é@%ﬁ% EE&%EEN]&F? es@nt |ndependentl , a_hydr ogen atom the
OH group &s @nd Rpaepressnting.qindepeadenthy 2 bydregemostoms ks O e adinear 6r 6

car bons at gghchépal 1r&ranm9riadm1ﬁvh qrt@@%rlib’h%xﬁé of al¥8aNCORaHH or a
o oy Dnchetalkyl R 1 g §agq G

radi ca ich R1 esent

.ndependeﬁsmreaerﬁ'yawﬁ*ﬁowmmt Qﬁ“ GPuRy P Gpeag %Wi@%fﬁe%FP‘%} RIKGEY al ky|
or al koxy radictl havinpduo 6gaibohatdins af NRyR3§,01s; Z 1 VAR ~OQs B represents .
one of thg p I cay:
optional | ;’/{ sﬁg ’iotrﬁi’lja%f:%@nggﬁge%ﬁd&mryégé{ gﬁo gn%o(gé,g{hé‘?ﬂ-h %‘f ?ﬁderfri“gerar T anched
#al kyl, al beamghedalkypl ladicyl haxitigcladoss ¢eabomagothst o 6 carbon atons; W does not ;
exist, or represents a bond, S or NR15, in which R15 s represents a b

hydroggn B RpRERE -@HLINBAR 1ﬁfeab51a51@haﬁd$11§mrad1@mﬁain hay 6 earbos QtofhsCar bon .;
atons; X represents a bon nd_or a -( -00-, -NRL6:CO g’
- CO- NR16- catbegyslic arcestesocycligrerpl with or SnparBbascRpiaininglclgl 4 heteroatoms

chosen from O, S, N and in particular the thiophene, furan, pyrrole or thlazole radical,

the aryl radical being optionally substituted by one or more groups chosen from linear
or branched alkyl, alkenyl or alkoxy radicals having 1 to 6 carbon atoms,

15 or B represents an NR3R4 radical, in which R;3 and R4 representing, independently, a
hydrogen atom or a linear or branched alkyl radical having 1 to 6 carbon atoms or a
cyano or nitro radical, or Rj3 and R4 form with the nitrogen atom a non aromatic
heterocycle with five to six members, the elements of the chain being chosen from a
group composed of -CHj-, -NH-, -O- or -S-;

r) 20 W does not exist, or represents a bond, or O, S or NR;s, in which Rs represents a

hydrogen atom or a linear or branched alkyl radical having 1 to 6 carbon atoms;

X represents a bond or a (CHy),-NR¢-, -O-, -S-, -CO-, -NR4-CO-, -CO-NR¢-, -O-
CO-, -CO-Q-, -NR14-CO-0-, -NR4-CO-NR ; 9~ radical,

k representing 0 or 1;

25 Y represents a bond or a radical chosen from the -(CHj)y-, -(CH2)ym-O-(CHa)p-,

~(CH2)m-S-(CH2)n-, +(CH2)m-NR8-(CH2)n, «(CH2)m-NR3-CO-(CHa)p-,
~(CH2)m-CO-NR3-(CH2)s-, -(CH2)m-Q-(CHp)p- radicals,
Q  representing  piperazine, = homopiperazine,  2-methylpiperazine, 2,5-

dimethylpiperazine, 4-oxypiperidine or 4-aminopiperidine radicals, -
30  m and n being integers from 0 to 6;
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representing O or 1; Y represents a bond or a radical chosen fromthe
CHz)m, -(CH2)mO(CH2)"-, 10 -(CHR2)mS-(CH2)n-S -(CH2) m N 8-§C|—|2 n-,
CH2) m NR18- CO- (CH2) n- ~ - (CH2) m CO NR18- (CH2)"-, -(CH2)m Q R0

adi cals, Q representing piperazi ne, honopi perazine, 2-nethylpiperazine,

5di net hyl pi perazi ne, 4-oxypiperidine or 4-am nopiperidine, mand n being
nt egers conpii,sRE dndoRyOrepeesérit, irfdependanty, sahydrogdn atom pr adinehs ofbrintided
eviously. Yet re. prefereniiall t he conpounds according to the
hvention ar éﬁ‘éb%ﬁ%?ahﬁ%v"eﬁ{%e%&?h?y?t8%| a (1) such that: A represents a R>
RR-N/ aRi RBWRs radical in which Rl, R2, R3, R4, RS represent,

hdependent | yr ara shiyclofthe produosnuentian&iopreeohsly. radi cal, R> > representing a
drogen atomor a nethyl radical; B represents the thiophene radical; W

bes not  exi k., 1 r j IS r

o o £, P ARt MU O B 9 S  MORERE e
00 O, - NR1getiylosthyl, Npeopylpdsamepyl, rbidyle dpobupyly spe-Butwhiandg tegt-bytyly ; penty, 1
R ?p03 _g_néfoﬂeﬁ@n,eiﬁgﬁ%@l,a:ehm@lsoaéxﬁ ridiclile By GRS 6 bfahelvdt Aloxy(Kavidgt to
o S cbin A 1 e et SIS BEV e o
hdi cal s, Q pzqwicﬁsb'ntﬁimnjlypbphalagém'es,mcarmﬂdorindaehimginé,rhregémordodipc aoad.
ptween 0 and b; R~ 6, R~ ~ and R ~ g represent a hydrogen atom or are
lts of the t i 1 I Ut i.C r.ef

iFle the foll ggg@qﬁbﬁpﬁm&%@gﬁ%ﬁg@gﬂ% t%‘ é‘%g?grgrrﬁl es:me- &Brﬂﬁé%d? of g%ﬁérﬁﬂ
[ 4- (phéfyl é?ﬁﬂ%@h@!?}llt]’atzt hi ophenecar boxi m dam de; - 4-{

4-{ _ A represents a _ _ _
-t hi enyl (i m no) net hyl ] am no} phenoxy} - N-[ 4- (phenyl am no) phenyl ] acet am de;

?t hi enyl (i mi no) net hyl ] am no}- N-[ 4- (phenyl am no) phenyl ] - benzeneacet am de;

L{[ 2-t hi enyl (i m no) et hyl ] am no} 1’1\1- [ 2-( phgrlugll anmgyo) phenyl | - benzenebut anam
h: - 4- 1

éit hi enyl (i m no) met hyl ] am no} - N—R[4
- 2

ghenyl ] - benzenebut anam de;

F{[ 2-thi enyl (i m no)net hyl]am no}-NA4A Wwet ho henyl am no) phenyl ] benzene
Lt anam de; - 2-{4-{[2-thienyl (inmno)methyl]am nojphenyl}-ethyl
A- (phenyl amy g7 e WhidhORY, ’TRE ER,, Rs represent, independently, a hydrogen atom, the OH

group or a linear or branched alkyl or alkoxy radical having 1 to 6 carbon atoms,
Rj; representing a hydrogen atom or a linear or branched alkyl radical having 1 to 6

R,
R, o) 4
R; W R,

radical in which R, Ry, R3, Ry, Rs represent, independently, a hydrogen atom, the OH

15  carbon atoms,

ora

group or a linear or branched alkyl or alkoxy radical having 1 to 6 carbon atoms;

B represents a carbocyclic or heterocyclic aryl radical with 5 or 6 members containing 1

20  to 4 heteroatoms chosen from O, S, N and in particular the thiophene, furan, pyrrole or
thiazole radicals, the aryl radical being optionally substituted by one or more groups
chosen from linear or branched alkyl, alkenyl or alkoxy radicals having 1 to 6 carbon
atoms;




- N
(pheny
4-{4-{
razi ne
1-{[(4
am no

4-{[ 2-
ne; -

[2-thi
" 21
4- (4-{
t anam
4-ani |

4-(4-{
t anam
N -{4-
N - (9H

-{ 4- { [2-thienyl (imno)nmethyl]am no } phenyl } et -N,- [ 420
am no) phenyl | -urea; - h}/ll "h“ 2%3
2-t hi enyl (i m no) net hyl ] am no} phenyl } - N-J 4- (phenyl am no) phenyl ] - 1pi pe
acet am de; -
phenyl ani no) phenyl am no] car bonyl } - 4-{4- {[ 2- t hi enyl (i m no) net hyl ]
} phenyl } Wpiogehézexi,; ordfe resents abond S or NR;s, in which R ts a hyd

hi enyl (i m no) net %LJI ’ (phen Iram no)lr;;herlﬁ/ 1Sbrg rzegerg1 sb?,lt}al.l’{g. i
B- {

atornh or a ranche% alkyl radical having 1 t0 6 carbon atoms;
pnyl (i m no) met hyl ] am no} - N-[ 4- (phenyl am no) phenyl ] benzenepr opanam de;

MaR 2003 -Xrepresents a boqd or a (CHg)-NR¢-, -O-, -S-, -CO-, -NR4-CO-, -CO-NRys-, -O-
blam no( 2-t r@@_r,lyéé)[@_t’ kallge@e&)qumg_@I@ﬁﬂﬂl)_%&ng( 4-t ol ui di no) phenyl ] bu
€,

nophenyl - & reprefdramedogrds t hi enyl ) net hyl i dene] ani no} - phenyl ) but anoat e;

EI ani no( 2- t Iy aepteenits lay borte ve] A vadiedi pitss )ibérh 2hé A CHbYJHTCHHPOHTHDY-,
e;

[ 4- (E% anil i E%%ﬂ@r&)&%gﬂt’yl ] phegg}—llﬂ)'“ﬂqlt{’r’fl (g&?&hmar bo HidmiRig CO-(CHa)n
car bazol - SGCSIIH))minrl){fNEnF(é}}ba,ar-lﬂGHnm Qe(GiHbgys- radidalg,4- {

[ am ng

2-1hi enyl ) eggiﬂ?lkl ﬁ% %ﬁ@enylh)om%p p%'r_itzme, 2-methylpiperazine,  2,5-

car bazpl - 3-yl ) but
phenot hi azi n-18- yldnmyt}wmmwaqmeﬂtdﬂypwhadme@r Beminopiperidine, -

N -{4-] (10- net hyl fr 6;
Yphenothi azi n- 2- ylr? ﬁln§y?t}eger§t I’?ImO% 0enecar boxi m dam de; - 4-(4- {
[ am nd@2-t hi enyl)rrethylld nej] am no phena N-(lOH
phenot i azi n- 3- yiof BtR #Ha s the produgts. rpmtwpe p{ezu(us
phenothi azi n- 2- yl oxy) et hyl ] - 1- pi per azi nyl
phenyl}) - 2t hi ophenverr réﬂtﬂﬁllm dlse comp5unds4ac(cér<{ing to the invention are compounds of
[ am nd(2-thienyl)neth
phenyl}) - N-[ 4- (4- tggpfﬁalélo ?%ﬁbnilulc{}%anam de; 3-anilinophenyl 4-(4-{
[ am nd( 2-t hi enyl ) net hyl i dene] am no}, phenyl ) but anoate; -
2- (4-{J[ am no(12- t K eapy¢spmtsiahy| i dene] anmi no} phenyl ) N-[ 2- ( 9H
car bazol - 4-yl oxy) et hyl ] acet am de; 20 -
N- (4- {|[ am no( 2-t hi enyl ) met hyl i dene] am no} pheneﬂlhyl ) -2-anilinobenzam de; -
N (4-{
[ am nd( 2-t hi enyl ) met hyl i dene] am no} phe}r} IY Nret hyl ani | i no) benzam
de; - R
N -{4-[4-(2-anilinobenzoyl)-1-pi per azin | 3~ oph~necar boxi m dam d
e; - N-(4-{4-[2-(2,3-di methyl anilino)Rghzoyl]-"1- pi pegzi nyl } phenyl) 25
2-t hi gphenecar boxi mi dam de; 4-(4-{ [am no(2-thienyl)nmethylidene]am no }
)phenyl ) - N-(4- pherr@ddyqdhanyﬁﬂbﬂhaﬁarﬁ;j& andmslrepfeﬁbrﬁﬂﬁﬂepenﬂently, 8- ydrdgen atom, the
[am n 2th|enyl) IJS' e;
N 19 o car b e SRR A e RN b et e

R representlng a hy rogen atom or a methyl radlca ,

ora

R, 0 Rq
L
R; W R,
20 radical in which Ry, Ry, R3, R4, Ry represent, independently, a hydrogen atom, the OH

group or a linear or branched alkyl or alkoxy radical having 1 to 6 carbon atoms;

-




#(9H car bazol - 4-yl oxy) pr opyl ] - 2-t hi ophenecar boxi m dam de; 5
-[ 4- (10H phenot hi azi n- 2- yl oxy) but yl ] phenyl } - 2- t hi ophenecar boxi mi dani de;
71 MAR 2003
3 [ (3-{[am no(2-thienyl)nethylidene] amio}-benzyl)am no] N-(4-anilinophenyl)
pgopanani de; - N -(4-{2-[(10H

(A ([ am B EEe PR br A %@%@é“éé&%ﬁ?ﬁﬁﬁﬁéﬁ@h&? TRIESE R P
enot hi azsuhstitated dhybencaert thore grayps [chogen {n(lzhm et byanched alkyl alkenyl or

enot hi a henyl ] 2-t hi ophenecar boxi m dam de;
{ 4- [(Allibxéix%}gﬁg%#%qziﬁagi?ygﬁ%%et hyl ] phenyl }

-t hi oph b dam d t I fi
npohﬁﬁ o Widhe® PR plth Rrermapin A RSP L8t RS b Mf R s ebREr i f Wtoges
4 {[ 2 5t hi et lot b Minsar)orbidnghddatkylahdibal haxing -1No [6decatiaineagthsymi no) phenyl ] acet am

{[2 thl SR ¥k dEhit0] BRI A TSN, [2-6Ophenyicur nekpheoy, ledaiggneput anani

2 t hi ~ny| ¢On GOy FetNR1g-&R Qoy NR ¢4 Q-PRerryPdiftlno) phenyl | - benzenebut anani de;
2-{4-{[ F fe mi]i-egé‘ﬁﬂn |(mrrlo) nmet hyl ] am no} phenyl } - et hyl
4- (phenyl ant no) phényl | éar bamate ; -

~{4-{[2-tyi ggl%/géﬂt% ;”BQm’BEto?y' AR ORAEM M ok Wl A'-_(((Iﬁ e”y'(?ﬂﬂz'?,,?)cPE@ﬁgﬂ'-] -125

i per azi ne* &t

-{[2- tohl e(GHY)imAS-(CHmat, WCH A NB - (CH2r( pl6EHh)h-AR 18€)QHEHY) 1. b€EHeReEOo panam |
e; :
. (4- {[am ng‘(gﬁlpﬁl ACP})ﬁﬂet hgﬁszfbnel%rlr? no} phenyl ) N.[ 2. (4-tol ui di no%phenyl lb.

t anam de:;Q- representing piperazine, omopiperazine, 2-methylpiperazine,

N . {4 [4-( enecar boxi m dam de ;
4- (4-{ [ar??rrl;‘og‘gi ]ﬂgeny ) me %Fgéﬁgﬁgﬁh}ég%h?n% N- (9H

car bazol - 30 §nY Bhemgdneeds camprispd trom Bytp

phenot hi azi n- 2-yl oxy) phenyl ] - 2-t hi ophenecar boxi m dam de;

4- (4- {isamorafeZsalth o th¢lprodictsyheniipned previvaklyheny!l ) N- (10H

phenot hi azi n- 3-yl ) but anam de; N -(4-{4-[2-(10H

Phenot N S3d hont! SRR, lé eBBOLAR' s} ¥thd i6lcBiBR U ESAFORAL B Ao de

4-(4- {[V\A rﬁ@@@alf@r@nhl())rmlph}haitdene] am no} phenyl ) - N- (4- phenoxyphenyl ) but anam !
de; %
3-[(3- {[arn péﬁgseﬁttglaenyl ) met hyl i dene] am no} - benzyl ) am no] N- (4- ani | i nophenyl )
propanam de; - N -(4-{2-[(10H
phenot hi azi n- 3-yl met hyl ) am no] et hy| }phewl ) 2-t hi ophenecar boxi m dam de; ~5 -
N-(4-{[am no(2-thienyl)nethyli dﬁne] am nd bhenq{pyl ) - 2- met hoxy- 10H
) phenot hi azi ne- 1- car boxamni de; S so nore particularly the

fol | owi ng conpounds are prefe l{?o
4-{[ 2-thi enyl (i m no) net hyl ] am
de; 20 -
4-{[ 2- th| enyl (i m no) net hyl ] am no}3 N-[ 4- (phenyl 541 no) phenyl ] - benzenebut anam

de; - N - [4qicAGH RHRRHNIZIRY; &,y R 1¥prehsl VihbierenhiRP RCRRESEACHOM slagn de;

20 methyl ra'dical,
R representing a hydrogen atom or a methyl radical;

-(p 1 no) phenyl ] - benzenebut anam

B represents the thiophene radical;

W does not exist, represents a single bond or S;

X represents a bond or represents a -(CHj)x-NRy¢-, -O-, -S-, -CO-, -NR}¢-CO-, -CO-
25 NRjg-, -O-CO-, -CO-0-, -NR |6-CO-0O-, -NR 145-CO-NR ;7- radical; -

k representing 0 or 1;



“(4-{[am no(2-thienyl)nethylidene] am no}phenyl)-N(10H

not hi azi n- 3-yl ) but anam de; - 71 MAR 2003
[ (3-{[am no(2-thienyl)nethylidene] am np}-benzyl)am no], 25
(4-anilinophenyl)propanam de; - N -(4-{2-[(1 OH

enot hi azi n- 3-yl net hyl ) am no] et hyl } phenyl ) 2-t hi ophenecar boxi m dam de;

2 or theiY rspiesents -a bond--or ~a-+adieal achpsere faim nﬂanné(EHz)mhe -EHpatdSHok-,

neral for mhlch nt bond or

P- NR16-, @@T é@%r’ NR16 PR L v E "eseHF gtﬂé)f‘ t he
CHZ) m or-(CI(IﬂHZ@QrNM&q}b)@ﬁCHathc@Pb)werché pr ef erred. 5 1n certain
ses, the Hﬁ'ﬁg( ng to the present invention can contain
rnnetri ca(? {B%HS’ @g&%ﬂis a result, the conpounds accordi ng to the
esent 5i nu’@ﬁﬂdBrbeﬁlﬂ\)@fegﬁtécwﬁgﬁélt@“@@rﬂﬁl‘@rér| c forms, i.e. "R' and "S"
nfigurations. The present invention includes the two enanti oneric forns
nd all corfjRijandR,ptepréventa fyalrogen atoma] udi ng the racem ¢ "RS" m xtures.
Ifn an effort to sinplify matters, when no ~o specific cofiguration is

ifndi cated in the st ctur forxgu it sfould be understood that the two
nant i oner i€ #% ‘gcsrﬂf {O&F‘ng ¥ Pepresented. The invention
urther rel ates, as new i ndustrial products, to the synthesis internedi ates
f general Qlummu(lar& prefegred ate the follavdng p@pamatdus dasagibeg inpthg examples:gener al
ormula (I) defined above, A-X-Y-~-T (1S) ~5 general formula (IS) in which
r epr esent.N4 Henﬁaﬁimd)’rl@en'?ﬂ -t BarbAdf@mide; Which R~ RZ, R3, R4,

S represent, |ndepende a hydrogen atom a hal’ogen, the OH group, a

ano, it rd- D RieaR0r lm‘?riey?y'l ot PR OO TR |y, o

ydrogen atom the OH group, a linear or branched al kyl or al koxy radi cal

3
havi ng 1 t o {8-{2+hiemylGtmmemethy]jamim }aherCRiRY-NH S (phenR8mire)plesiglit i ng a ’
' i

|

hydrogen at ngm e OH group, a linear or branched al kyl or al koxy radi cal
having 1 to 6 carbon atons, or NROR~ o, R9 and Ri o representing,

i ndependently, a hydrogen a t he OH group or | i near or 25 branched
al kyl radi cdr {H%armeﬁgl(@m@neﬂlé)dniaﬂnﬁo}aNdﬁsﬁphenmmwmexz%{qen@ee@mnamme;
representing a hydrogen atom the OH group, a linear or branched al kyl or
al koxy r adi-cia{[2khhienyigindiné nebhyd Rurtines - Bt [@a®hedilaniino ghBBY11-bédihekitanaaiide; R~2
representing a hydrogen atom the OH gr oup, a linear or branched al kyl

i o RS g pghleRytnfi i Mol R Rebeien R theth S om o

f hal ogen, t thenzanebutangmide; | i near or branched al kyl or al koxy radical having
i1 to 6 carbon atons, or a cyano, vitro or NR~-R~ radical,

- 2-{4-{[2-thienyl(imino)methylJamino} phenyl}-ethyl [4-(phenylamino)phenyl]-

carbamate
* - N-{2-{4-{[2-thienyl(imino)methylJamino} phenyl } ethyl } -N’-[4-
20  (phenylamino)phenyl]-urea;

- 4-{4-{[2-thienyl(imino)methyl}amino} phenyl}-N-[4-(phenylamino)phenyl]-1-
piperazine-acetamide;

- 1-{[(4-phenylamino)phenylamino]carbonyl}-4-{4-{[2-thienyl(imino)methyl]
amino} phenyl}-piperazine;

25 - 4-{[2-thienyl(imino)methyl]amino }-N-{4-(phenylamino)phenyl}-benzenebutanamine;

- 3-{[2-thienyl(imino)methyl]amino }-N-[4-(phenylamino)phenyl]}-
benzenepropanamide;




P R~ representing, independently, a hydrogen atom the OH group, a
Far or ~ o branched al kyl or al koxy radical having 1 to 6 carbgp thﬂﬁ%
orfal so a -CORg group, R8 representing a hydrogen atom the OH gr ﬁ
ifhear or branched al kyl or al koxy radi-®al having 1 to 6 carbon atons, or
NEOR~0, RO and Ri o representing, independently, a hydrogen atom the O—l

oup or a line i ving 1 to 6 carbon atons; 15
does not x@ ﬁ&nﬂ{o(#)e %@ent@li&géﬂaﬂmogﬁﬁﬂggs or NR~ 5, in which R~ 5
dpr esentsI\h[ZwQ‘blt(xb‘gémomhsnylﬂhumaimdfear or branched al kyl radical having 1
6 carbon atons; X represents a bond or a -(CHZ) k- NR~-6-, -O, S— - CO,
gR~-6- CO-, _ 4%1 ﬁm 1-4 C%t%mmo@tlﬁknyl)t“ﬁfﬁr@&]ﬁm&i}-pﬂ\éﬁ)ﬂ%

di cal , k representlng represents a bond or " a radlcal chosen

(CHR2) n- ~ F@rismingREtiERHm nejam BONR- 8- (Gl 32) -
om t he (%‘I—%Hgt @22%%% % %‘nl -(CH2) n (CH2) m NRI

CH2) ms Q- Q\Q[-ﬂzlmdimdimwlﬁny@utaﬁnﬁé&:ntl ng pi pera2| ne, honopi perazi ne,

nmet hyl pi perazi ne, 2,5 di nethyl pi perazi ne, 4-oxypi peridine or

4f am nopi pe represents a
B e S s e
chai ns aIready represented in general formula (1), up to two substituents
dhosen fr omNr(Phwiathsesl-3yHra-thiophenesgeheximidamideyr oup and a | i near or

g anched al kyl or al koxy radical having 1 to 6 carbon atons; - 1471

epr esent s . W3- Gamide2- tlﬁ’enylﬁaetlB'htlerre]atlﬂﬁxo@phexﬁl)m-@ﬁ&ﬁfﬁazo]l-ﬁ?ﬁbﬂﬂﬂ@m’ﬂb,y a

ydrogen atomor a linear or branched al kyl radical havin to 6 carbon

‘gt onms. The n, fur | at.e ew.industri.al, preducts, to the
1 o hesi o NAFTLP e pon 2 0o 2 BRennfip 18 i PR e

eparation of products of general formul a in which X represents the
INR 6-100 - NditdAl O-qulyh‘lwmhes@masmtml)oxmmm}P@altlugpl(e@m)rbpmmdaoade R16
A-N-C(CH2)mMN OH(1IS) general formula (IS ) in which Arepresents a R11

Ra R N/ R3.%3 mmﬁtﬁlgﬂmtﬁ}aidehqamoth )-R2, R3, R4 and RS represent,
ndependentt\}< I_g dr.qgen Iogen e OH group, a linear or

br anched al ijlﬁo P %9 ﬁabd} ’ng 1 to 6 carbon atons, or a cyano,
vitro or NR6R~ radical, R6 and R~ representing, |ndependently, a hydrogen
at om t he GN'@M{Gf{Z-(aOHiphemthiamnkﬂ-ylmh)eﬂxyb]l-kpipemzmyl}lpdmyyl) -adi cal having 1

ko 6 carbon: CORg group, ~ s R8 representing a hydrogen
at om the @Bgﬂéﬂ‘écar%xxﬁ'}xczagxgrﬁe,or branched al kyl or al koxy radi cal having 1

to 6 carbon atons, orNRORI 0o, RO and R o representing, independently, a
hydr ogdh at drit-t{pmino-ghenybmethylidsaelamino}br anched al kyl radi cal having 1 to

6 carbon abﬁeml)ﬁlmﬂizqanﬁﬁﬁmphé@mumghmen atom the OH group, a linear or
branched aIkyI or al koxy 20 radical having 1 to 6 carbon atons, or also a

2 e o TR O AR T R °

- 2-(4- {[amino(2-thienyl)methylidene]amino } phenyl)-
N-[2-(9H-carbazol-4-yloxy)ethyl]acetamide;

L

20 - N-(4-{[amino(2-thieny])methylidene]amino} phenethyl)-2-anilinobenzamide;

- N-(4-{[amino(2-thienyl)methylidene]amino} phenethyl)-
2-(2,3-dimethylanilino)benzamide;

- N'-{4-[4-(2-anilinobenzoyl)-1-piperazinyl|phenyl } -2-thiophenecarboximidamide;

~ N'-(4- {4-[2-(2,3-dimethylanilino)benzoyl]-1-piperazinyl } phenyl)-
25  2-thiophenecarboximidamide;

- 4-(4-{{amino(2-thienyl)methylidene]Jamino} phenyl)-N-(4-phenoxyphenyl)butanamide;




pe200 -15 RA R~ O/ R2 ~\ R3 WR5 radical in which R~, RZ, R3, R4,
pesent, independently, a hydrogen atom a hal ogen, the OH group, a

I or branched al kyl or alkoxy radical having 1 to 6 carbon aj q@@,m@r a
h, vitro or NR ~R~ radical, R6 and IR~ representing, independently,

ogen atom the OH group, a linear or 5 branched al kyl or al koxy radi cal

ng 1 to 6 2] “95@% p, R8 representing a
ogen atHTﬁ4&ﬁ£ﬁgf{é€%@B@g@P%§eﬂr glr rél%{éﬁgd al kyl or al koxy radi cal
ng 1 tp@hpderdmbeaonkenzamidiRor~0, R9 et R~ o representing,
pendently, a hydrogen atom the OH group, a linear or branched al kyl
hayﬁlgg-(éﬂtdar&zsm Ry RUSTE2- b pladscdibdxifndatide;0r represents a bond,
O, S or ~ 5, in which R~ s represents a hydrogen atomor a |linear or
Fnched al ky ical having,l t carbon atoms. .~ ..epresents a hydrogen
mor a degé@%ﬁbaﬁ?%{}glo )qr?pev?lgg-ﬂgg%ﬁngca{ %W‘%?QR and R-g represent,
jependent |y, a hydrogen atomor a linear or branched al kyl radical having
0 6 carber{4efeifH-nhEneththzin-2-¥loxy iyl lphanyl} 2t thipphetqcarhogimidadider subj ect
ofgthe invention is al so, as nmedi canents, the conpounds of general formula

descr i bedpfanimstiieN)ndigflideRs)aniRA BenPfmhopcCcept abl e salts. It

50 relates to, ph rraf)eutl cal . conpositions containing these conpounds or
ei r pharﬂdé'@ﬂ’clﬁ’é’gﬁ?r&y REPEPIAFe salts, and the use of these conpounds or
their pharnmaceutically acceptable 20 salts for produci ng nmedi canents
tended t.ON'@h{2j(10HehensthiaziNG -gwdtindaemineethytiphenyd)-e NO synt hase, to

@hi bit |i.pi,di Xi dat i Qr to provide the double function of NO

nt hase i -H]J%pﬁ}eﬁgé;] a°ﬁ‘é‘%fd|"‘§ﬁ%‘°i’c per oxi dation inhibition. By
armaceutically acceptable salt is neant in particular addition salts of

or gani ¢ aNi(éd[amiph(Zathignyhmsdiyvlidenedaminayphespibyhi Zmethoyprl®ibdi de sul phat e,

osphat e, ni2RoMiRbHesRBAbSxARNdeNi trate, or of organic acids, such as
cet at e, fal eate, fumarate, tartrate, succinate, citrate, |lactate,

et hanesul phonat.e, p-tql ue |.phonat e, . panoat oxal at nd .stearate. The
dalts for n‘&g'[gr'@h{[Eé)‘tg’&g‘%ﬁgﬁ?"ué%&%@?%ﬁ'b?y%%gmmﬂ%img?w “al so fall
i t hin t he2-gdopienedarbdxémjiiaaddnt i nventi on, when they can be used. For other

16 2 ~ MAR 2003 exanpl es of pharmaceutically acceptable salts, reference
can be madent .1 rﬁﬁgﬁ [ y T : SEI . e . The
phar maceut iefgafh L(gdr?r]g Sl t&g%k@%yﬁgyﬁet}%ﬂﬁjhfgﬁﬁizo% m?%%??ﬁ’?%%&%i%ﬁpl e
powders, grapules, tablets, capsules, |iposones or suppositories.

Appr ophsi at‘@tg@wiﬁtssupports can be for exanple cal ci um phosphate, nmagnesi um

stearate, talc, sugars, |actose, dextrin, starch, gelatin, nethyl

cel | ul ose, Ao} Utiie Cexdnsplifiedt byrhpaaids,utigs eollP0ingV compeUHIs O hied i epagtitthlavax .
The phar nacrgfétnjeg,al conpositions containing a conpound of the invention can
al so be prpesent €d in the formof a liquid, for exanple, solutions,

{enul sions, suspensions or 1 o syrups. Appropriate |liquid supports can be,
f or exarrple{4-6§ttbtepylémam1¢eﬂ®d]mm}§hsm}éi-[@-@wvbmlm)phm Il ycol s, as
wel | as th@eefanfliiest ures, in varying proportions, in water. A nedicanent
according to the invention can be adm ni stered by topical, oral or

B i 1 an Q17 Birmalimp oAtk e S e nepal T e e

conpri sed between 0.1 ng and 10 g according to the type of active conpound

used. | n actéfHthitngl(iminb)mdthyljamian}-Nof4-(phbeylanimoipheds] | denzpmpbutahaniide;ul a
(I') can be prepared by the process described bel ow Z ~ MAR 2003 -17

prepar ati onyofa. {1henieATRRHRNSI eyl 2RSS Phedy?!-BMY P4l {phenylamino)pheny1]-

carbamate ;

- 4-{4-{[2-thienyl(imino)methyljamino} phenyl } -N-[4-(phenylamino)phenyl}-1-
25  piperazine-acetamide;

- 3-{[2-thienyl(imino)methyl]amino }-N-[4-(phenylamino)phenyl]-
benzenepropanamide;



E@npounds of general formula (1) can be prepared frominternediates
geral formula (I1) according to Diagram 1 where A, B, X, Y and ~ are
fined above and Go is a protective group of carbamate typez f%ﬁ @5_ for
exall e the t-butoxycarbonyl group. (1FJTA -X - Y-~-NH2 B (111)¢ MRy

i ne of ge . g : sed with the conpounds of

& al forﬂdlr‘lg{r[?’f‘ﬁf’%){@ﬁ%ﬁ%’f?’?ﬂ%‘?g‘gﬁﬁ?g parting group (for exanple
bl koxy, Na[2eA-tolnidinoyphenyllhutasamide; | phoni ¢ aci d, halide, aryl al cohol or

radical), in order to produce the final conpounds of general fornula

(!)F of SUbS,H'].t{hl-gm}aﬁilidbﬂ&nbxﬁﬁu@the@l}agﬂlﬁﬁpﬁen)ecarﬁ@xinﬁmé6,3, for B =

t higopphene, e derivatives of general formula (I1) can be condensed with

et hyl t hi gphene 1 h [ ] I Qg Prepar ceconding 1.0 a

oo n e il SRR Aerhish e Sphaion P AL RS IAIRAERC .  on
be carried out by heating in an al cohol :for exanpl e i n nethanol or

pr opgnoLN’-[‘beQHrng@ﬂoﬂnmn't Réoxy)phenyHe2-Bio carkpxonideyidedi ne at a
perature preferably conprised between 20 and 100 C for a duration

teral ly ggq@r{i[ﬁﬁgop%aﬂﬂ@@[)n@tﬁ eﬁg}ﬁhﬁloz}iﬂ%n?ger night. In the case where B

an amne, t final co nds of. general fornula (I) are 20 guani di nes.
pse can %(lﬁ?gmg‘}a@%ggﬁﬁf?ﬁ?'é‘}de y the condensation of the amines of

eral formula (Il) with the derivatives of general formula (IV) or (I1V).

P I eagent N'-04-{ 42r¢ 1 (A/-phenathibzin{2-}pxy)athyd)i lepiperazimgliphemts?- f or exanple, a
azole ri ith the am nes of general formula (I1) |
ordi ng {}g&f}%ég%ag}% I p%ﬁgdégﬁescri bed Z 1 MaR 2003 ,s_in the !
erature &J. Org. Chem f~)1992 .57, 2497-2502) similarly for the reagents
geneo al - fdfrilaminp(Athjenyhmgghydidencarainogphenyd- N 4phenoxipheayl hutanamide; e
rigng and G the tBuOCO group (Tetrahedron Lett. (1993) 34 (21 ), 3389-3392) .
when L Egﬂgﬁ%ﬁhﬂ{iﬁo&hﬁieégﬁrﬁgtﬁ dehe hiih®} -Béyamineg- t BuOCO group (J. Og.

Cpem (199 4 3,..38%3@% .buring the final stage of the synthesis,
dppr ot ect i DRAsHIERRP A hcti on is carned out in the presence of a
vent i on aNs@-{24[@0&sphenothigmed odmethpharnine)gthyd ppheayl)on of a product of
general fopmy def . previously, characterized in that

it er medi a?;ﬂﬁgﬁhédg}]aéﬁglﬂﬁ%ﬂr#ﬁg,a (11) A-X-Y-~NH2 (I1) t oin which A B,
, Y and ~ ar s defjined above, . |s reacted with pnternedi ate of general
Jor mut 85 ( 1 1 Ry Cellamina@tienitymethy idsnelming ghenetindy ¢ wsthomoland L

epr esent s pherjodtihing 1 @afbomamidet exanpl e an al koxy, al kylthio, aralkylthio,
gul phoni c acid, halide, aryl alcohol or tosyl radical. In addition the

nventi on b 4@ﬁ%§ltst° a process for the preparation of a product of general
5 fornul a l(eh) in"Which Bis an anmine, characterized in that internediate

pf general fornmula (11) A-X-Y-~-NH2 (I1) in which A, B, X, Y and ~ are as
ef i ned abé&l® mgrerma&t%aal,ythyfcélqmegcqmpwqdﬁﬁ@erra@'e of general fornula
V) L HN"NH 2

- 4-{[2-thienyl(imino)methylJamino }-N-[2-(phenylamino)phenyl]-benzenebutanamide;

20 - 4-{[2-thienyl(imino)methyl]amino }-N-[4-(phenylamino)phenyl]-benzenebutanamide;

- N'-[4-(10H-phenothiazin-2-yloxy)phenyl]-2-thiophenecarboximidamide;

- 4-(4-{[amino(2-thieny])methylidene]
amino}phenyl)-N-(10H-phenothiazin-3-yl)butanamide;

- 3-[(3-{[amino(2-thienyl)methylidene]amino}-benzyl)amino]-
25  N-(4-anilinophenyl)propanamide;

- N'-(4-{2-[(10H-phenothiazin-3-ylmethyl)amino]ethyl } phenyl)-
2-thiophenecarboximidamide;



PR Z003 -19 in which L represents a parting group, for exanple an
g al kylthi o, aral kylthio, sul phonic acid, halide, aryl alcohol or
F-radical, b) or with internedi ate of general formula (IVV) L GN"NGP
fV~) in which L represents a partindg2zgroup, for exanple an aby n

Yl thi o, aral kylthio, sulphonic acid, halide, aryl al cohol or tosyl

cal, and & ? protective group of carbamate type, for exanple the

: toxyca&bbﬂyﬁiﬁToup, this reaction being followed, in the case where
ction with the compound of general formula (1V') is chosen, by

y ol ysi s i ) gérieeal pnagen dbe shmpoendsorfogenetall formala dlaimpwhichr X frepresentecat i c

d. V%enb(;n{;-gé ofie of @hé €OENICH ANH -eCNRPETD- dr NR;6-CO-O- radicals and -Y

........................... : I di at |, f I
it hepiants STHOEBSACHEl o HCHRNR s G b TSl bEOE R are
lparabl e to the conpounds of general forrmula (X), A-NH2, described in the
ppter " Séngé}t%ﬂi Tasds, ithd eompdundseatcording tfoi shec presentt mentich N eomitaigs can
dirett] v condensedoth thohle Aot Yalhves SlnfSRL Hcl iUl el belentS O

q preceding chagter. aratron o ] ounds of
gdheral f opventian(havy twa pesside coantiomezic dbrmatier Mitpad 68" egnfigarations. Tbemul a
(). are obtai NREnGId BRudes P AR acdHIBReri® ffornP bt 8H IdoWfbisHiiolP of Wesbr OM |
r gduct i on B4 precursor of nitride or nitro 2§ tﬁ)ge,, jﬁyl I lustrated in the
syt hesi s fiirayiagdipg thsgacemicr e MmixBHeD Ing 4 S1 matters, when ne i
P

-------- ecifie configuration is. indicated -in -the strudural fornfilael it sHoRllbéuigerstoo@ener al
gr mul éo(lslp), I N whi cp A X, Y andam~.are as defined ?me, can be prepared
om i nt erth@idhetweegptionEs farmp apd their mijpureyprg sentesested i oh are conpounds
nprising a protected amine (N=G') in the form for exanple, of 25

hal i m dehednvénti®ndiutkesrirglatesr asoleay indnstrinkeproduds,ab thésynhdsrs idtesmedintese ar e
2pr ot ecteg J &R f j i ' It f hux of
hanol anog qeﬂertalhe cagg@?’ &égﬂ g&wg% %8%%%?(.{2%5%6&9 g?&gs& ggg%?g?g?:’? Fdogyt akes
ace by HisfnedaPave: t he presence of hydroxyl am ne hydrochl oride, in order

p finally produce to the primary am nes of general formula (I1).

& X-Y-C--N=G' -~-~ A X Y-C~-NHZ MSwe-yagram 2 5 Reduction of the

ecursors of azido e. .P........ . .. ... h:E..:. The

gynt hetic internedi ates of general for a (M), Diagram 3, in which A X
and ~ are as defined above, are azi derivatives which are converted
#nto a primary am ne of general formula (11), for exanple, using hydrogen

n t helspr esasiakfognuiadlY ip whigh appropriate sol vent such as ethanol. 10 H

- X-Y-C~-N3 ~--~ A-X-Y-C~- NHz

A represents a

1}11
N

R, R
LG
R; W R;
radical i which R;, Ry, R3, R4, Rs represent, independently, a hydrogen atom, a

halogen, the OH group, a linear or branched alkyl or alkoxy radical having 1 to 6 carbon
atoms, or a cyano, nitro or NRgR 7 radical,

20 Rg and Ry representing, independently, a hydrogen atom, the OH group, a linear or
branched alkyl or alkoxy radical having 1 to 6 carbon atoms, or also a -CORg group,
Rg representing a hydrogen atom, the OH group, a linear or branched alkyl or alkoxy
radical having 1 to 6 carbon atoms, or NRgR;,
Ry and Ry representing, independently, a hydrogen atom, the OH group or a linear or
25 branched alkyl radical having 1 to 6 carbon atoms, )




gt 11) D agram 3 Reduction of the recursors of vitroe. .P

T ~3.'"P . 15 20 The reduction of the yitro
)ction of internmediates of general fornmula (VII), Diagram4, in |1CWR,02003

X,FY and ~ are as defined above, is gerédrally carned out by catalytic

rogenati on in ethanol, in the presence of Pd/C, except in the case of

f ecul es senshticheing 2 H}Ja?&g%n%%ﬂl th @3 grdif; @ Hieer ¥ Ex‘é{?clﬁa% 1 lof alkox

sdq ectivel educed, for e by heating. the product 1 n an appropriate

s@ vent sud C%H“a&"ﬁ)}ltoa@c é‘t”eﬂt%’lﬁ»ﬁ’ré pﬂa‘l?tlpéadé?%nol in the presence of

sfd 2 (J. Hatrep edehﬁng:hmmgw&z)n 1RAOHIFBus) INinche bF BrageHea ke ididas (

1484), 25 (8), 9 84 al so using SnCl 2 in the presence of Zn (Synthesis
1006) , (g)avm 7‘@ W@%ﬂaemsw ng NaBH4-Bi CI 3 (Synth. Com (1995) 25 (23), |

99-3803) in a solvent such as ethanol, or then by using Raney NI with

dra2|z5ne drudr at e added (Mnatshefte fur Chem e, (1995), 126, 725-732;

armazie (1993) 48 (11), 817-820) in the case, for exanple, of the

trocar bazol es. 2 ~ ~~A ~~~ A-X-Y-~-N Oz (VR*) -21 Diagram 4

X-Y-C~-NHz (11) re aration of Rajg Lt eneral formula

...... ~. I nternedi ates of ETi for , Diagram 5, contain an
ine protected in the formof g el | mude, éi\g{nichxz-c}, Y = -(CH2)m
th A R~, RZ, R3, R4, R5, W m’~d ~ as defin above, can be prepared

bt EEFaP%%;é*é%L?’*@dﬁéi’%?s’a% 83 RprBAs hepcei.  btlidgin hdhy, 12
I 11) ar ehaprgepahe OHagmuopdi higear or hnaneheﬁeaﬂk}r}vna&bxpradu@tbﬁvmgﬂme chibber at ur e
Chem 206s, or A9, nRAY S NRMG radicalled. Chem (1964) 7, 158- 161) and in

Mat of hy dro henot hi azi nes, the profo IS descr in J Chem (
992) 35, dv %ﬁéewmﬁd@dwr@e%ﬁ ﬁf%P&‘m atomy|the ;%)q'ér%o%r‘i’d @ with
gTrrTSIr pey albrh}a:lhe@elkyhd)ﬂ@kmms}ﬁguabn Havihgs] m?nédg%nﬁte?g rm:almfac«mmass%?uﬁ 0 Ir " es of

Jenerar 1 dvbispibsfl® RiliroBHe Mo o2 Cribyd: & Bheds Salite il of AROLE

VI 1) cue)tdlmila‘@wmlaom@rmtomsg wNRdRqo.com ounds of eneral fornula

1 t d d ......
_____ R R rpresenting indspendsiely, 3 bydropep g e D e on g
‘T, R-~, R2 brﬂgihedzﬂflk}’h@dw@]/hawllﬂlhtw earbomatomisf | ned above, are der| vatives of

zido type. They are prepared in two stages frominternedi ates of general |
or mJ: B EWVI dges (rait agfsa,mra)epremﬁs %dgdﬂbf@l br Ngq 5 CINWRE A%, 50%?1@&11@ al :
ormul a I1.1) can be a I 0 t e erivatives o

Hi br omoal KN gF?B@mP’hal‘ﬂ%“ E?ﬁ%@ %mﬂ‘éaggavmg 19 6.£ATH08 FQMFor NaOH, i n
prder to produce the conpounds of general forrmula (1 X) which are then R, R

D W/ 4\ R regesentsz) aN bond \orm K3 -(CHRx-DR 16 220subs¥-i t o£Qd udVRug-EQdi um

21 d 11 DMO-NR, Q1 Q81CG.0-GORTLMR| MEOLOPEH NFGE-06-MI)SFadlcal, 07 MUl & (V). 2 1
R2(r3 R~ WR'& \
k representing 0 or1;

20 Y represents a bond or a radical chosen from the -(CHz)p-, ~(CH)p-O-(CH2)p-, -
(CH2)m-S-(CHz)g-, ~(CH2)m-NR13-(CHa)y-, -(CH2)m-NR13-CO-(CHa)p-, ~(CH2)p-CO-
NR15-(CB2)p~, -(CH2)m-Q-(CHy)y- radicals,

Q  representing  piperazine,  homopiperazine, = 2-methylpiperazine,  2,5-
dimethylpiperazine, 4-oxypiperidine or 4-aminopiperidine,

25  m and n being integers from 0 to 6;

@ represents a bond or a phenylene radical which may comprise, in addition to the two
chains already represented in general formula (I), up to two substituents chosen from a
hydrogen atom, a halogen, an OH group and a linear or branched alkyl or alkoxy radical
having 1 to 6 carbon atoms;
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Diasrram 6 5 Pre aration of the com?ngihs‘

2
3
T
@
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A

.~. The syntheses of the conpounds of general forrmula (VII), which
ry a terqidabseftstNOG, 8 RHP; in which A X, Y and ~ are as descri bed
abpve, are |IIustrated int efoIIovvlng synt hesi s diagrans. S ntheses of

car boxam des eral fornula
Ries ?117 andeiﬂg represent, mdependently, a hydrogen atom or z]1|lmear or branched

........ alkyl radical- hav;n.g]to‘ﬁca}-bona-[&ﬂscar boxam des of general formula
), Diagram 7, in which X represents NR~ 6- CO and A Y, ~ and R~ 6 are

ag defined ove r e d by _cond .0 Leia 1es of
adheral " or B i esSLRRREr RIS, N aPE AR Rl e SPRRET itmaisS
r boxan deofgmmerm! formulapfdSDdusehid dor thhgreparativa rof prastvdistaf@eseral fopaplai (Bein
nthesi s ({hicBodadpresénts Iel-MR , ;Fo02R%IdaY and vere{SFea&itmﬁ -eCHBEATRAS(CH,),-
nthesis, 15 145 (Springer- Verlag, 1984)) in THF, dichl oronmethane or DWMF
the pr esedicdl.of a coupling reagent such as dicycl ohexyl carbodii m de
), 1.1 -carbonyldiimdazole (CD) (J. Med. Chem ( 1992), 35 (23),
64-4472) or 1-(3-dinmethylam nopr yI )3 et hyl cargodi i m de hydrochl oride
DC or WSClI') (John Jones, The xﬁfge ¢ of peptides, 54
arendon Press, Oxford, 1991 ) ég 2 f the non-commercial 20
i nes of general fornmula (X) and the)synt heses of the non-comrerci al
rboxylic acids of general formula (XI) are described in the chapter
eparation of Internediates. t a i g{ﬂ) MeR ?0~3 - 23 R R-6 A-N~ ~6 +
2CY--~-NXZ ~ ANCY-~-N0O2 H O (X) (XIy (VIl) D agram 7 The carboxam des
general for ram 8, in which X represents -CO 5 NR~ 6- and
Y, ”%;‘2 %Q'X?ggéénavg’? hned above, are prepared by condensation of
tjhe com*rerm aI acids of general formula (Xil) with the cormmercial am nes of
deneral forfurepregeitdd ) or the amines of general formula (X V) under
gt andard conditions for peptide synthesis described previously. The
qynt heses of the non-conmercial acids of I?gneral formula (XIl) and am nes
of general formula (XIV) are desgjibed inlthe cRapter Preparation of
IfInternmedi ates. Rye (XII1) HNY-N LA Rle ACONY-~-N02 (V11)
ACOQ ~-N02 (XIV) HQ-~-N02 S : The carboxam des of
general formula (VI1), Diagram%, kch gpfesents -O, Y represents
f(CH2)",-NR~ g-CO- (CH2)n- with ARF~"g, ™ n andg .~ as defined above, are
br epared by standard peptide condensation of the acids of general formula
Xl') (Diagr eudica) inwvhicht Rg RuyiRie R4 ainddeneepedsedtp independehily,, a hjdrogematorses of

whi ch have Ezﬁggnend SC(SII-I %%jupl, Qllgeae}%r %rancl%ed’j1 eﬁf(jy]?’o'r alkoxy radical having 1 to 6 carbon

atoms, or a cyano, nitro or NR¢R~ radical,

R¢ and R7 representing, independently, a hydrogen atom, the OH group, a linear or
branched alkyl or alkoxy radical having 1 to 6 carbon atoms, or also a -CORg group,

15 Rg representing a hydrogen atom, the OH group, a linear or branched alkyl or alkoxy
radical having 1 to 6 carbon atoms, or NRgR ¢,
Rg and Rj¢ representing, independently, a hydrogen atom, the OH group, a linear or
branched alkyl radical having 1 to 6 carbon atoms,
Ry representing a hydrogen atom, the OH group, a linear or branched alkyl or alkoxy

20 radical having 1 to 6 carbon atoms, or also a -COR 3 radical,
and R, representing a hydrogen atom, the OH group, a linear or branched alkyl radical

having 1 to 6 carbon atoms,

ora



fER 2003 -24 Ris AC(CH2)mNH -j- HXZC Y-~NOZ A-~O (CH2) m N- ~- Y- ~- NO~

i) (XI) Dhagram9 S nthesis of the am nes of eneral fornula I

2 T T T )
IVI1) 5 The am nes of general for mur ¥ (VI ) in which X = -NR16? MAR&OOJ(

H2)mwith A, R-6, mand ~ as defined above, are prepared, Diagram 10,

m t he car boxam des of general forrrul a (M1) RThe reduction of the

boxam de function is earned h©.presdnice of an excess (5 eq.) of

orane in THF, by heating thg12 x of the solvent in order

produce the am nes of gener 1o R's Rye AAN-C Y-~ NXZ

-~ AANC Y-~ NOZpHH(VII)P( Snthesis of the
bamat es of eneral fornula Il

NR~ 6 mlﬁgenaﬂd: QH gYoup, a(lﬁbﬁl’)cmbramchéld ﬂkymr&thkbxy rad;lcaldfawmgd mtﬁoaaeborar e

bpar ed, g; &%no%troo?ﬁ'ﬂﬁ ?ﬁ% ol of an am ne of general fornula (X)

a‘‘comrercia general fornpula (XV) in the

tanfl Jrio SPESREDt S ladqm@n&luch *aérqgsn atoray tiepPE group, a linear or
N-Hi net by ganthddalky) opBlkoRe FdiPhyeng 1 9616 tadn afodis, 6X&ABPh SCORg group,

g Filorore Qzé'p%es,e%é@g;;lga%genf o e AR S

wifth A R W?ioes”hotQﬁﬁdor r@ﬁes@ﬁa‘sws&l@bﬁv@ SerQ\Iﬁ{s(?Eh@"\ﬂﬁleh R, A6 AkdR.a T OM

tHe primary am nes of general formula (X) 7) and the am nes of
dner al  f ohyAipgen atom o adme@@r\brar@b%gmmaéycai havmael m@%h%at@fn% ri phosgene
afd a tertiary am ne, such as, for exanple, diisopropylethylamne, in a

nqut r al so}:\t@iéseam@hy@sogih&mr@bﬂﬁrpfdﬂ@ume(gﬂoupfafghe &hsmaté B9R4), 59 (7),
19437-1938). R~~ Triphosgene H R~~ A-~1HZ -f- HI ~Y-~- ---~

ool

alkyl radical havmg l1to6 carbon atoms,
15 and m represents an integer from 0 to 6.

A subject of the invention is also, as medicaments, the compounds of general formula
(I) described previously or their pharmaceutically acceptable salts. It also relates to
pharmaceutical compositions containing these compounds or their pharmaceutically
acceptable salts, and the use of these compounds or of their pharmaceutically acceptable

20 salts for producing medicaments intended to inhibit neuronal NO synthase or inductible
NO synthase, to inhibit lipidic peroxidation or to provide the double function of NO
synthase inhibition and lipidic peroxidation inhibition.

By pharmaceutically acceptable salt is meant in particular addition salts of inorganic
acids such as hydrochloride, hydrobromide, hydroiodide sulphate, phosphate,
25  diphosphate and nitrate, or of organic acids, such as acetate, maleate, fumarate, tartrate,
succinate, citrate, lactate, methanesulphonate, p-toluenesulphonate, pamoate, oxalate
and stearate. The salts formed from bases such as sodium or potassium hydroxide also
fall within the scope of the present invention, when they can be used. For other

A S NG R D7 A K febbestnty rg%géndlﬁﬁygoﬁ%ageﬁwwa trieat o RufkrchR2 -~ - ~
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esis of the esters of eneral fornula I

The carboxylic esters of general formula (VIl) in which X = -0-CO or
O and Y = -(CH2)m with A, mand ~ as defined above, are prepared in a
gle stage fromthe al cohols of general formula (VII1) (Diagran BMARNGH]
car boxydxampksi df gfhagementidallyoracedgabed] ral(sDi aefermmce) car bhenadé dso of
eral for, 8 ohol s of general formula (XV)
agram 11@% t t?%%@sse’%g% 'gggﬁj%rﬁrgbggent' such 2 1 MAR 2003 -26
for exanpl e carbonyl diimdazol e qQr dicycl ohexylcarbodiimde, in an

ropri at elhsoPhasmacenticd] epanosition sian hstindhe formy pt @,89H ©r exaraple-powders,

C Y- ~- Nc%'{%;(w, tdb)etwa%ffesg\}rbsoﬁesm NGEpdsitoris. ) AfproBrite solidiShpfosld A2 - -

:3;]2; gﬂ- ~1:t6"r Ség.l%l({)ie) ca§c1 1:gh051|3}2ate[3|rr611 : %g?ur}ug’stgar%t%, talcr:tsr&ggrls,slaggosé, hd%xet hers

........ starch,.gelatin, methyl cellulose, sodium.carboxymethyl cellulose, polyvinylpyrrolidine ~ .)
he ethera%d(u, general formula (VII) in which X=-0 and Y = -(CH2)mw th

trin,

A, m and ~ %S 'Ueti ned above, Diagram 14, are prepared in a single stage by
cgndensation of the aromatic al cohols of general fornula (VLII) (D agram 5)
arfd the al cBieophampaceytiedcompositions eontating (Drempeund 1of the inygation pan 2lsafear d
cgndi tions mbseMedSHNAR Yokt RGHE, for lX8hple, sblutiohd) diMiisiBh& SRBF@siohd or
edanpl e, of diethyl azodi clalrb. xyl at e ani}trlbut | phosphine, 'in sol vent
seh asio f SHTURRaATREOPAAEIIORE AEPPASES O8N eofpr. SXATSPIE WAEp Organic seiNeis_sue

(I 11)  ( XV)as(giftcerdDoa gheailychis, ASwiéthanth¥irmixfires, ih vayimgpossbriadit, in watphenyl ene,
wit h A and n as defined above, the ethers of general formula (VII), D agram

can als . r ' [ . c : i f.1he matic
Lonol s o' JReuPRaR R oldhd T R ahaH Zabhe ARARRRALE B, Roidel S0l &
ri vati vesargntgralyentgl by tramuscylatinjectionzetehi ch Hal represents a hal ogen
om in the presence of a base such as, for exanple, KzZC03, in a polar
I vent  suctheasmwishgdd fRmARrSHon ddse fr AWNEdic@herRt abt @38ink 96 tHe QAN BR i €
nprised between é% and_140C. -27 2 ‘%’PWR Z003 \ %zCI)S \ A—éﬁ ~-
| - ( CHP) ~ Semprised betwees §.bupg anga0 geseording 19 the xpe)of aghve compaypd pseds wien X
-0 and Y = -(CH2)mQ (CH2)n- with A ~, Qand mas defined above, the
hers of denecardarfcemwith the {nlehfion, fheagpmepouhbs ofgemeral Sarmuda (1) eqrabeprepared
ndensat i [ | cohol s of general formula (VII1) (D agram
wth th?}ﬁﬁ%g@gé%?g%frﬁ%ﬁb\%@pﬁves of general formula (XVIl), in which Hal
presents a hal ogen atom in the presence of a base such as, for exanple,
C03, in an inert solvent such as, for exanple, CHzZCl2, at a tenperature
nprised between 40C and the reflux tenperature of the reaction m xture.
nt hesis of the conpounds of general fornmula (XVII) is

oOnwoY oDk

OX-T U0 ® Il
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ecribed in the chapter Preparation of Internediates. A—O(CHz)2 ~-
¥ A-OH (V111) 1 Rye Hal - (CHz)-N-Y-~-NOz m 116 A- O ( CHz) m\+ Y- ~<NOYAR 2003
) (XVI1) Diasram 16 15 S nthesis of the am nes of eneral fornula Il b
Wicin~anmination; . Y............... 1T :
.......................... ) Y ......Theamnesof
geral formula (VII1), in Wmch X - -NR-6-CO and Y = -(CI—|2)mNR~ 8- (CH2) n- %
. mand n _as, de |ned abpve prepared, .Diagram17, §
3ePALS of thecompounds ot general forn ‘ ) with an amine of
her al forrrula (XVIII) i n reducing rredl um The reactlon Is carried out in

B cohoh,g ﬁ&ﬂbé{ Eo?lé‘éﬁerﬁlsfonfnﬁfa ayeapbe pr éaaﬂ&h 1hférﬁ19<ﬁa 5%§ §BiRalOf

verul e mol ecul ar sl eve ct|v a reducing
bnt  sucformyla @Dracegrding) ta Diagigm. 1(&&‘12 a“(‘)ifﬁ amﬁ mgd aboxe adgH4 or

H3CN.  £hgs ayptbieeaes golip tdf&:afbhﬂrat‘é)mp‘e rsﬁctahs fotl examplé tigeriaftatychioryll a
I11) are described 1n the chapter Preparation of Internediates. i1Rs O
Rya #ORP- i - (CH2) m NCH ~- ~(CHZ)n_| 4>-NO02 A-X-(CH2) m N- (CH2) ~ ~-NO2 O
V11l) (XIX) Dias:ram 17 (VII) In an anal ogous manner, the am nes of
gheral fornula (@D), in WiEr-YEr@=—N5-  with A Y., ~ and R-6 as
i ned above, are prepared, D agram 18, by condensation of the al dehydes |
general formula (XX) with theyam nes of general If or nul XIl11) (D agram i
i n reduci ng nmedi um under the gonditions describegd prev sly. The
pgeparation of the non-commercial aldehyde Ongﬁ g ormula (XX) is
d@scribed in the chapter Prepara I on of termediates. ,.OR 6 R-b A~(~/ +
HE- Y-~-N02 R~ A ~ ~ N-¥B~-N02 H Dw/illl) (Vv11) Di as: ram 18

ddi fication of (HD A/@lcar |’ﬁ ou sl)of grral(mojrrula (M1):

GpN~~ >NGp

* 2) H

@

Diagram 1

The derivatives of aniline of general formula (II), can be condensed with the
compounds of general formula (IIT), in which L represents a parting group (for example

10 an alkoxy, alkyithio, aralkylthio, sulphonic acid, halide, aryl alcohol or tosyl radical), in
order to produce the final compounds of general formula (I) of substituted amidine type
(cf. Diagram 1). For example, for B = thiophene, the derivatives of general formula (II)
can be condensed with S-methylthiophene thiocarboxamide hydroiodide, prepared
according to a method in the literature (dnn. Chim. (1962), 7, 303-337). The

15  condensation can be carried out by heating in an alcohol (for example in methanol or
isopropanol), optionally in the presence of DMF and/or pyridine at a temperature
preferably comprised between 20 and 100 °C for a duration generally comprised
between a few hours and overnight.

In the case where B is an amine, the final compounds of general formula (I) are
20  guanidines. These can be prepared, for example, by the condensation of the amines of
general formula (II) with the derivatives of general formula (IV) or (IV'). The reagents
of general formula (IV) in which L represents, for example, a pyrazole ring are
condensed with the amines of general formula (II) according to the conditions described
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exanpl e,

ds of gener
and ~is a

. f
Fngﬁ§%§$&%p%%®3P(so vent such as,

upcti on of

the ester f
ed out

H,N

ﬁmﬁﬁghpaﬁf 5 ﬂﬁﬂégf
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g er ocycl ilo additioe thd inyemtémedelatesrtmal pro¢exs for(the arpparatién of & prodachopgeaneral
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RRLRTDZH Mic B
in the'@ﬂé&@ﬁgé of a base such as, for exanple, triethylamne in an
di chl oronet hane in order to produce
t ermedi at es of general fornula AXLR)ySapoNH, cation by LiOH at 20C
formula (XI).
enyl ene radi cal,
d&f i ned above, the synthesis of the carboxylic acids of general fornula

] Di agriawhicll A, BpK( ¥tand @ e gbfinaiatons idreanied)f t he hal ogenat ed
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g

gocid fort in the case of tert-butyl esters. 3 -31 OC—((Z:Hz m Hal
WP XL1) HO (CHz)n / NO. O G Y-~-NO- A 1 k-0 (XL2) LiOH ----~ X1 AR 2003
OC- (@H2 mO (CHz)n --~ (XI) O~ NOz | Aljlg-(~.4) (X1.3) Diagram 7.1 The

car xylic acids of general forrmula (XI) in which Y =-(CHZ)m and ~
reprpsents a substituted phenyl.ene groyp, with m as defiped above, are
predired | ninswhrehéegeprqss t?h Bgn%‘?"(ﬂ’i& %%ﬁaag %'Fo’tyeﬁgwghwf araiipithio; X3
D agy am 7. 2, 1 hicvaid, balid¥, afy elcahsl@hwdsyl mdival,ned out in a standard fashion
usi g et hane sul phonyl chloride (MsCl) in the presence of a base such as

tride (r:\gl ?nm'tgraq{%‘a}hgigteinggﬁﬁigtes&#g‘{}gl fﬁHﬁ{ﬂFZﬁ(ﬂii chl oronet hane in order to

es gen flormu L4). The nesylate is then

genral formula (XL5). The nitrile functjon is then hydrolyzed by heating

I n m xture of ethanol and concentrate Cl in order to produce the acids
of Peneral formula (XI). \ MsCl \ HOpN MGp - MsO-(CHZ)m NOz / NO2 (XL3)
(XL#) NaCN ~ HCl - -..~ NCG(CHz)m/ _---.. (XI) DVMF NO2 Et CH (XL5) 10
Diajram 7.2 S nthesis of internediates®Y")

Yl ~..)... The synthesis of the
carpoxylic acj I bepadseMms ih T EtAFAIE QR k082 AReyRhiof, AFdMkIhid, X! |)
i s fescri be1 Cdlvﬁic?lqi gﬁésui?de:a gém;ﬁi em (1992 Sa(%@? g?g 7024)5.]%; ~4 3
5 HQ~- NolphonicosSimhelideo 3 Alpatioh o B!, AER NI R protective group of

Yo.p oo carbamate type, for example the.t-butoxycarbonyl group,

this reaction being followed, in the case where reaction with the compound of general
formula (IV') is chosen, by hydrolysis in the presence of a strong acid, for example

trifluoroacetic acid.

Intermediates of general formula (II) in the particular case where -X-Y-®- represents a
direct bond are comparable to the compounds of general formula (X),
A-NH,, described in the chapter "Synthesis of intermediates”. In this case, these
A-NH; amines can be directly condensed with the derivatives of general formula (IIT)

15 or (IV) as described in the preceding chapter.

Preparation of the compounds of general formuia. (II):

The non-commercial intermediates of general formula (II), are obtained either from
detachment of a protective group, or from reduction of a precursor of nitride or nitro
20  type, as Hlustrated in the synthesis diagrams below.

Intermediates of general formula (II), in which A, X, Y and @ are as defined above, can
be prepared from intermediates of general formula (V), Diagram 2, which are
compounds comprising a protected amine (N=Gp') in the form, for example, of
25 phthalimide or 2,5-dimethylpyrrole. In the case of phthalimides, these are deprotected

in a standard fashion using hydrazine hydrate under reflux of ethanol and in the case of

. i



¥h- commerci al amines of general fornula (XIV) defined previously, in
M Q represents honopi perazine, 2-nethyl piperazine, 21 Map
i net hyl pi perazi ne, 4-am nopi peridine, are synthesized in three sAt J%Pés
g t he correspondi ng commercial 5 di afines. The dianines are sel ecti vel y
non®- protected in the formof carbamate (Synthesis ( 1984), ( 12),

- 1033; Prblel). dgsrotedtion (taldd9B)ace 28 Heatlfd) .in 288 9pRRbaR: HRM9MRxJIBAG NI DY
& eophi | Pc sgﬁst.l tutl% mh @ h%ﬂogﬁnﬁgl t robenzene, |%§E rti Cl.il ar

uor oni HYYRENOHAE 1n erier IGfnally PrOFHCEfO Fig RIIMATY ATHRCS Of § %fﬁﬁr%%@ped, are
Fased at the last stage,_according to the mefhgds,_described in the
erature (T. W Geéhz)ga?{dalg\glﬂdex M "Wit's, Pr tgctﬁ'i%%lzoups in Organic
Syrf hesis, Second edition (\W eylnterscience, 1991 )giy in order to produce
i nter medi ates of general formula (XIV). -32 S nthesis of internediates VI

I SR .. 1 s The

halfogenat ed derivatives of general fQiSRIRIZ\/||) defined previously,

D gram 16.1, are accessible in tw stages fromthe am nes of general
f ogmul a . ( Xdelthefién dPtHeBredursbiAiaaModypand t he commercial hal ogenat ed

i vat fves of generar fornulra " (XVITI).""Condensation in order to produce
ernmedi ates of general formula (XVIL2) or (XVIL3) is carried out in a
dndar d f dbpisprthetic intesmediates of @engralafopnule Ylb Piagrany Brinayhielhhe X, Rz@mB i n

appr opr igahR dsefihed o8 Nire 28R deSvatfves whici @k Qonvhred iRo ARirAAY midd1en
tivated i.n the rm of .a hal ogenat efdpcg(e,” vative

al cohol functjon i 0
ng, for obgeRstahfaula AN, dr eXaEIy BB Y IRERh phe DERENCE R in an
phenyl papgipptiae sblventrsieli ad ethgiodbduce i nternmedi ates of general fornula
d11). Rle (XI11) HNY-cD-N0O2 HO-(C H)-Hal m(XVIL1) (XI~ HQ~NOz , 16
(CHZ) m ~N- Y- ~N02 (XVIL2) HO (CHZ)- Qu;-NOZ m CBr4 PPh3 (XVll) CBr4 PPh3
(XVI1) (XVIL3) i 6 A=X—Y3@-N,~ ~ ——=i»? ~~ATKa¥rdnNs. 1 S nthesis of
ermedi at es VI Y. ~
.§ Thatam nes of general f&Prul a (XVII1) defined Srl)evi ously, Diagram 17.1,
ingwhich A, R-6, R~s and m are as defined above, are prepared by
densation of the am nes of generaDidggmamiB3a (X) (Diagram7) with the
pt ected am no acids (Gp: protective group) of general forrmula (XVIIL1),
der the ndar d di tions_ of ti de synthesis (see "synthesis of

i plfhe BLHERY

r boxam deFCHENSD DEEESRrsOf %t he amine of the conpounds of

gner al  f oy lréductivh bE e nifro tiliitiof DfihteEm&didted Hf Senttad Hstaiida (VHY, Didgram
adeor o0 oyt DRIyt otk BeRe LRt AT LS ST I CSne i o
I | ey-15 nt dydiogemation, id6thpnol, - theHideseniee f PC Rexcept Hthe odSe ((THREPIeWESp - . - ~
N-T - (CHEL NG (O thede’Sbnditions where the nitro group is selectively reduced, for example,
by heating the product in an appropriate solvent such as ethyl acetate with a little
ethanol in the presence of SnCly (J. Heterocyclic Chem. (1987), 24, 927-930;
Tetrahedron Letters (1984), 25 (8), 839-842), also using SnCl; in the presence of Zn
20  (Synthesis (1996), (9), 1076-1078), or using NaBH4-BiCl3 (Synth. Com. (1995) 25 (23),
3799-3803) in a solvent such as ethanol, or then by using Raney Ni with hydrazine
hydrate added (Monatshefte fiir Chemie, (1995), 126, 725-732; Pharmazie (1993) 48
(11), 817-820) in the case, for example, of the nitrocarbazoles,

N



e XVI | L2) Deprotection (XVIIl) Da:tram17.1 S nt he5|3 of

Briates XX Y. ..o R G-
%is of the al dehydes of the phenothiazines of general formula (XX)
3ed previously is described in litetlature (J. Chem Soc. (1951), 1834 ;
@ Soc. Chim Fr. ~ 5 ( 1969), 1769). ., Unless they are defined
®rently, all the technical and scientific ternms used here have the sane
g ng as that usually understood by an ordinary specialist in the field

to @hich the invention el opgg, ng mlarly, all_pubjigafions, patent

app/§ cati ons, patents and oth : réferences nentioned here are incorporated
by gay of reference. ., i (viil P~1AR 2003 -34 Thedhol | owi ng exanples are
pregented to illustrate the above procedures and should in no way be

idered as restricting the scope gf the4 nvention. EXAMPLES: 1 Exa-:
- (phenyl am no) phenyl ] - 2- t hi opheng—%l m dam de 5 hydroi odide:| 0.92
nmol e) of 4-am nodi phenylam ne and 2.85 g ( 10 mmol e) of

thyl - tPR Ao of tHeQoaipranidsiofigenvysl formalde): n 15 nl of i sopropanol are
tr

d toge Ina50n1 I"ask under an argon atmosphere. The reaction

gure is heated at 70 C for 48 hows, . The solvent is artlallgécgva or at ed
r vgcummlaﬁq‘?eo seanerp! Jomayla ¥) Diagram o) cqnigiy Bey Peqteiedyin thenpg

essi velfdmmft}jhthaﬁmpdnpmmcm}é& €-hYl= 0B),- Witly &, RgyRp Rl &y, R§, Wbmai ned

o). 6 oo fhes fme ahoye B 1B pregsen froms i gy e e g o'

9 70 nera} lfoHnuM"WIII)l grrelﬁreiﬁred ]ac%rdM_gH}o an eﬁpgnm\énﬁi\l ;fr@t'&g' Bflne 1° 90

A P emmmoym 1A EXASABJ B P47 (o M. hermo BV | BBl S B ani de
hycg ochl or e of &oi}p}fénﬁﬂﬁdzﬁreg\l'tﬁélpfd%'@m% aeschBIP ey Medbenzanedoes as; de:

4] t FopneAit-acChs SomgodgSh ARy Bl (YITHhrd cbaferfEE Ll Shmmgrsinl, o o

1 ] | , e . . d h .
o) o o e A MR AR PSRl Ry Lo T eact on
5 wWhi C f f ‘

A~+-s—f+t+tered—anmd—rrnseg it 166 mt—of—et-hyt—acetate—Fre—
igrate i p then washed successi v{l ith 50 m of a 25 saturated sol ption
: 5Q m of wat er, S:Q(Cm—Nofrr~oI ar solution of HO @nd finplly 2

0 m of er RThe or gafli r pifase i & dri gd ovek, magnesi § 4 phat e,
d cemeg, under Vcuum TE]| 0 % CpU(%(_,e;dN o@ on a
p nt: heptane/ethyl atg ] ). Th&mpyre
kg col Hect eBs and ~1~'"rt. ~Ryr - 85 ©aporate yacuum
D produce a brown powder. The product is used as it Is in the

g_p . oM¥R = H (100 Mz, CDClB' 8) 1 H NH

1.61 (bropad s,

. 790(AB 4HI Ph- NQZ) . 522)
\i no- N[ 4- (phenyl am no) phenyl ] - benzeneacet am de: p sol ution of

infernediate 2.1 (0.54 g, 1.54 nmol g?iaigp?é(g m of an ethyl acetate/ethanol
ture ( 1/ 1) as well as 0.1 g t 10% are introduced into a
pinl ess steel autoclave equipped with a magnetic stirrer. The reaction

kture i sPrgiarafionlofithecommpounds of genexakformuta (VDS bar) for 1 hour 30
hutes at a tenperature of 20 C. The Pd/C o0 is then elimnated by

Jtrat f il i . T t
i e | o e drsbA @bt URTURS DA, HY GRIcn R3E R TRG, RETOORE 100,
). the BGrm amdabta'reom;dcfmdcabbWe(aredemmivesmﬁmdw atpedThcbdme preganedrin A

§ (e powdglo Lisedy &h@@sd_m\m émﬁﬁa/zvﬁg DSBS LT 5% NVR
~4H ( 100 |VH°z 13 %e@ﬁ% oyl 2 ¢ 1%&8.91 A léelé?rd]‘—"z a1C3 70
dr oad ~5 §f theycommpynds’ of ggeneng cfaamsla 7bnodlbﬁhogq :
affom ). derivatives of dibromoalkane type, in the presence of a base for example NaH or
| NaOH, in order to produce the compounds of general formula (IX) which are then



A ¥t hi enyl (i m no) met hyl ] am no} - N-[ 4- ( phenyl am no) phenyl ] benzeneacet am de
Pchloride: 2 0.44 g (1.39 nmole) of internediate 2.2 and 0. 43 W\T\(MBW
) of S-methyl -2thiophene thiocarbo¥m de hydroiodide in 15 m
f#ropanol are dissolved in a 50 M 20 flask. The reaction mxture |s
fat ed for A0wQOUERg 3bdidm! ABEIRDME iffor&8Go p%a&re lﬁt@,ﬂg&%t Qf &ter,&rhe
ent undler vacuum the residue Is taken up in a mxtuire of 1 N

and efdnmuis®®ate ( 1/ 1 ). After decant atron, t he organi c phase is
ed with 50 ol of water followd hy 50 ni of salt water The ogrganic

solgtion ig dgred over ﬁragnesarké ul ph,ate frltered concentrated undgler
vacgium and |t d pur i "on Sy '\ geI col umNgN#l uent ] et hyl
acefate). Tr e f t@hs—are——col | Rf an dr€eritiar®d Trder YA¢uum A
whij e powd rgf¥o ai gl wth a yield 0 N conpound i ®MFhen

di sbol ved ifn"fet hatol and salified by Rrddi né’ a 1N*solution of HO inlet hyl
ethger( 1 nm}. 20 C thereactron m xtjure is
corgentr at ed , . i—P-SERS Mel ting
poight: 30 the product turns |nto a foam NVR ~ H (400 MHz, DIVBO d6 8):

(s, 2H, CH2); 4.60 (broad s, 1 Diagihi66.75 (m 1 H, thiophene); 7.00
(my§ 4H, arom) 7 19 (m 2H, arom) 7.40 (m 3H, arom); 7.55 (m 4H,
ar ); (m hi ophene).; oad S H NH); 9.86 (broad s, 1
H INHH 5 18’%’?30“ 2f € GQIIRYH --ﬂﬁ-ﬂfﬂ%'&"é‘g au‘%,(‘--’éln NHH) . 35 IR v~=0
(afide): 1649 cm ~; v~ N (amdine): 1597 cm~. a ..,.. ",, 21 MeR 2e03 -36
) Ex4m | e 3! The syntheses of the compounds of general formula whlch carry a terminal nitro

I
{44{[2-thienyl (im orre;)tt no enox ?&‘? Iam Q) phepyl J- acet am
ey of ofCi: Y P4 9b e P> denra bl inabears Sistaied h B fofiowig
| e) of pathasistdiagrvanol , 8 94 g (64.8 mvol e) of pot assi um car bonate and
2 g (43.2 mmole) of terti obutyI bronoacetate are introduced under a

i §rogen a wg 100 mM of THF. The
regction rrrs ure” lgtl_&%ﬁ@to%%ﬁﬁ% F@a¥&?ﬂg}'ﬁ%@ The solid is filtered

angl the filtrate is concentrated under reduced pressure. The residue is

t aken up i Bh&CGarboxednides hyfl geneed] afoemalad(Wid) hPthgeme Cosiai which Xi tepreséntsii— of
efer and R, gdcozfanaa&tyvoterd R }ife 85 8éHeR %B@é%ré? ephte@ by QbRberR@EHET

suj phate, fil ed and eVaporated under vacuum Aftef purification of_ the
t e fract thsneomynergial jamines @fegenéarl demnyle (2 vith éterﬁﬂmraerétabtaeﬁls 1€ peagral 1: 8)

g concenfdraful L (XPNdEke v,aoumlda BoRES GrePOMiRd unde® MeadtARfArdVcbididoRl 6f of
0

); le Ebg%gpd%%%theﬁ_@ gogaps%g@nlj Allgg@% %O)Pracércéf)f f’eptlde(SSynthesm

difssol ved | |

ai ﬁggpxgret&ﬂﬁg%@m %ab 9&&;@ A Bodtihld Bed), 35k rﬁaﬂ%%g@u?mﬁ' SIen

) tdi f | uor oat@@NcVackedi sC’a?maledl Webpih €3), 44d- 4437:3&@ dn(rdimethyéamigoprep t at ed
§r 3 and aelﬂwréarmxrnﬁdah &trtrusme BF WISEIS (JohH Gori3! ¥hd MenliSal s Resis

ncentrate ced ess aporation residue is taken up in
) m of ePJwaS’ﬁP iEe AL S oér\for%q?a?ﬁr Tt Sibides Shing ngpgamReTgAbse s
ed ower amits wh @mbnln a‘bzenuli u(xo enedharsglnthmamﬂhatmd wndﬁércmacwbokylk

i

IIowsoId e T, The ained. | s
fficient yd%)éfr%ebn%ra'l gég’d‘i%e{ih or ec%:etsﬁ:r‘ljbe8 nﬁf’? %te’f‘é gﬁé\ CABtSy i ng
int: 190-192 C NWR ~ H ( 100 Mz, CDC 3, 8): 2.00 (broad S, 1 H, COOH);
4480 (s, 2H, CH2); 7.60 (AB, 4H, Ph-N02). 3.3)

(#- ni trophenoxy) - N-[ (4- phenyl am no) phenyl Jacetam de: 1.65 g (8.98 mmol e) of
44 am nodi phenylamne, 1.77 g (8.98 mmvle) of internediate 3.2 30 and 1.27 ¢
(0. 42 mmol e) of hydroxybenzotriazole are dissolved in 40 m of THF in a 100
§i flask, under a nitrogen atnosphere. Wen all have dissolved, 1.94 g

@9. 42 mmol e) of 1, 3-dicycl ohexyl carbodiimde is added and the reaction
fediumis left under agitation for 15 hours. The precipitate of

di cycl ohexylurea forned is filtered and rinsed with ethyl acetate. The
filtrate i s evaporated under vacuum and the evaporation 35 residue is taken
éip in ethyl acetate, it then forns a precipitate which is filtered and ~
L" —faR 2003 -37 rinsed usi ng the sane solvent. A greenish solid is
bbtained with a yield of 65% The product obtained is sufficiently pure to
be used directly in the follow ng stage. Melting point: 192-195 C NWR ~ H
( 100 MHz, CDA 3, 8): 4.7S (s, 2H, CH2-O); 5.70 (broad s, 1 H NH); 7.10
‘‘m 9H, arum); 7.85 (AB, 4H, Ph-NQOZ); 8.05 (broad s, 1H, NH CO.

Y




g( 4- am nophenoxy) - N- ((4- phenyl ani no) phenyl ] acetanmide: 1 g (2.75 ol e)
‘gnternediate 3.3 dissolved in 200 mM of a mxture of solvents
$anol / di chl oronet hane/ THE 1:1:1 ) and 0.1 g of Palladi um on chf ¥R 288
jare introduced into a 300 m autocld¥®. The nixture is placed under a
ogen pressure of 1.5 bar and agitated at ambient tenperature for 15
tes. The catalyst is filtered off and the solvents are concentrated
er reduced pressure in order to produce a pinkish beige solid with a
d of 71 % Melting point: 146-148 C. NVMR ~ H ( 100 MHz, CDC13, 8): 3.50

, 2H, NH2); 4.50 (s, 2H, CH2-O; 5.70 (broaqu 1 H NH; 6.70 (m
4H4 arom); 7.10 (n)RléH arom); 7.25 (m SH, arom%\I 8. 20 (broad s, 1 H,

. 3.5) A-N_ + HO,C— Y—d —0—NO, —» A-— )

[i m no(2-t hi enyl§ met hyl ] am no} phenoxy] - N-[ (4phenyl %m no) phenyl ] acetam d
ydroi odide: 3 A mxture of 0.3 g (0.9 mmole) of internediate 3.4 in the
gsence of 0. 25(79 (0.9 mmol e) 069 S- et hyl - 2- t hi ophene t( I8t ar boxi ni de
hydr oi odide in solution in 20 m of 20 isopropanol is heated at 50 C, for
15 ghours. The reaction mxture is fi I]ji%@ﬁ,gnd the solid obtained is rinsed
w tfh ethyl ether. A yellow powder is obtained with a yield of 78% Melting
poignt: 163-166 C. NVR ~ H (400 MHz, DMSO d6, b): 4.75 (s,_2H, CH20); 6.77
(m§ 1 H t Hihsptaehaxpmideseof generdl farmula (GH),) Diagrany 8 in which Xrwhrepenty -G0- (m
3HE ar 0r§‘ ) 1N111?5Qn&m YH, QVMRma?e Qs?déﬁﬂed?a‘bo%j,aré !pt%ﬁ s) condefshtiopodad s,

i ) NH+) thwommggf?ﬁmda@} ge&@% é (X?lil tbé&% EPTRmFICI F%m%ﬁzﬁ’) denes ?mse
)j_ d o th enforrm:l?n (%(III) or the ammef1 (())f general fornﬁula (XIV) under standard condltrllons ftor nam g
o P T S T M T S et

ExI rrgl) e f/e gEherapfoomulat (XIE) mﬁ%mém&b&mnﬁhl?fzggumﬂwgwg C()iezgd)dggis elle(lw;gte?

solfi [ ;1. m

2H; ﬂi’é‘%g?tﬂﬂ’d;ﬁm%ﬁé% %55 (m 2H CH2): 6.37 (broad s, 2H NHZ):

6. §6 (m 3H arom); 6.87 (m 2Hg arom) 6.96 (m -38 21 MAR | ~p$ 1 H,

t hdophene); 7.10 (m 3H, thL}‘?'?, (;_ m 2H, a;(um) 7.25 (m 1 H,
b m I—ﬁ’th

m); 7.33 (s, 1 H NH) i ophene) m 1 H,
t hjophene); 9.36 (s, 1 H NH IR v~-o(a a%?rzl‘éz;' ; Vv~ N

(agpdine): 1591 cm~ . 5 Examufe 5: v

[ 2-thienyl (i mno) et hyl ] anyno] - N-[ 4- (phenyl am no) phenyl ] benzenebut anam d
ydrochl ori de: 5 THE %‘34/ ntal protocol used is the sane as that
degcri bed for Exanple The drochloride is obtained in the formof a
sajnmon- pi nk powder. M |)ng point: 167 170 C. NWVR ~H (400 MHz, DMSO d6, s):

1.p0 (m 2H, CH2); 2.35 (m 2H, (m A%HO-(Q-E)-N%. 70 (m 1 H,

t hf ophene); 7.00 (m 4H arpav) H—7Q-2@—(~Jm 2H, arom ,") .40 (m SH, arom);
)7. bO (m 2H, arom); 8.20 (m 2H, thiophene); 8.90 (s, 1 H, NH+); 9.85 (s,
14, NHH): 9.90 (s, 1 H NHCO; 11.55 (s, 1 H, NH+). IR v~=o (ami de): 1654
c 1; v—-N (amdine): 1597 cm~ . 1Didgamp8e 6:

[ 2-thi enyl (i m no) et hyI ] am no} N- [ 4- (4nmet hoxyphenyl am no) phenyl ] - benzene

b id hi e.6 T | t
t“?”é‘;"sc?.ﬂé Saftides it g rosn B (VIFL Minerhinr. 0 S wepfestpts -0°'F °°
g no- N- [rdpr@m@mx(%lﬁmblﬂah@r@(@ﬂﬂenwethe@eckmm,deandxqb@ﬂ é@ﬁrp?dvﬁi@Vﬁ,l age

o do” 8] ";Z' Haard it f“%@&f?‘?‘*m“ ‘ﬁﬁ%ﬂz of pefor Wl 8,5

(4 3H O cPeram yl(lbﬁheaanees of igeneye) foruin (), tig syrthess| ofaﬂwh haveesy_ 7. 45
(rq 7H,  ar y{esdribed- ,g@,a{fﬂmgymwu ophene); 8.90 (broad S, 1 H NH); 9.87
(Qroad s, 1 H, , 1 H NHCO; 11 .67(broad s, 1 H NH+).

| v~-0 (am de) 1b64 cms; v~=N (amdine): 1603 cm~. 25 Exanple 7

24{4-{[ 2-thi enyl (i m no) net hyI ] am no) phenyl }-ethyl : [4'

(@henyl am no) phenyl ] -carbamate hydrochloride: 7 ' 7.1)

24(4-ni trophenyl)-ethyl [4-(phenyl am no)phenyl]-carbamate: -i '! 1.18 g
(3.9 mvole) of triphosgene is dissolved in 15 m of dichloronethane in a
230.mL. _~ flask, under argon,. Using a notorized syringe, a solution of 2 g

(312 nmmol e) of 430 nitrophenylethanol and 1.7 m (13 nmol e) of
NfN-di rethylaniline in 40 nl of a




A '~,, 21 MAR 2003 -39dichl oronethane is added over 1 hour. The reaction
g xture is agitated for a few mnutes at 20 C before adding in QWARQZ@ a
splution of 2.2 g (12 mole) of 4 ', aninodi phenyl am ne and 1.; ' %3

Dl ) of N,N-dinethylaniline in 40 nmi"“0f dichl oronethane. After agitation
br one hour at 20 C, the contents of the flask are 5 poured into 100nl of
it er. The m xture is diluted with 100 m of dichloronethane and agit at ed.
e organi c phase is decanted, dried over magnesium sul phate, filtered and
eyapor at ed under vacuum The solid obtained is taken up in ethyl ether,
jiturated and flltelf,ed After drying, a greenish powdeR,i s obtained W|th a
yj el d of 22%—d)«43tﬂzl)-ﬁrgl-l poi b, c—h46p-4N3.48 C NVR x—bHADP— ,-\CDSZL}?;Q 8): 3.10
2H, CH2); 4.407m 2H, CH2) 5625(3 1 H NH); 6750 ('Os NH)
80-7.60 (m 11Iz|")atom) 8. (m 2H atom). 7.2) Vi)

2% (4- am nophenyl )-et hyl [4-(phenyl am no)phenyl]-carbarmate: The experi nent al
p§ ot ocol used is the sane as that described for internediate 2.2,
termediate 7.1 replacing Diagram 9

48 vi tro- N-[ 4- (phenyl am no) phenyl ] - benzeneacetam de. A 15 white solid is

b2 1 gl gkt s 1,40 5,5V 10

2H, atom); 6.70 (m 1 H, atom); 7.00 (m 6H atom); 7.15 (m 2H,
A om)s 7The a(ninesZcHi‘ geaeralrﬁ)nmﬂa O@Ilafm whidH, XNH)NRQ(,-zaﬁdOé {CHy)NHyith &, 3)

2} { 4- 2- | K 112 Ei,
oL RS MR TSRy gl 0 BB 20 |
) that descigeteeal foonula(VE)neldieaeducios of itint earbadimide fancHon éptamiedgut in the i

4 am no- N[ le c

§ained RERS GHARE, P@f%”%gméﬁﬁﬁﬁ%ﬂ%&%‘*“&“ﬂﬂ‘ﬁﬁﬁ Wl e

VSO d6, 8¢lvery, lnerctemtomq uggthe aminey @ eﬁlierfé 60-7.70 25 (m 14H
atom); 8.20 (m 2H, thiophene); 8.90 (s, 1 H, NH+) 9.50 (s, 1 H NHCO;
A90 G6, 1 H NHS); 11.70 (s, 1 H NH). IR v~~0 (carbamate): 1719 cm ~;
-N (amdine): 1S98 cm ~. Exanple 8:

d {2-{4-{[2-thienyl (im rlp) met hyl ] am no} phenyl Ret hyl } - N - [ 4( phenyl am no) phen
| ]-urea hydrochl ori da—pN-G0y8al)Nd\{-2-464- njt bnet hyl ] -

-[4- (phenyl ami no) phenyl Jdurea: 0.5 g ( 1.7 mgphe) of triphosgene is

g ssolved in 8 m of dichl ororret hane in a 100 r,~l flask, under argon.

Ising a notorized syringe(® solution of 0.92 g(‘('!? mol e) of

jam nodi phenylamine and 1.44 m (8.2 mol e) of diisopropylethylamne in 15

i of L1 M-~ 1UUs -40 to dichl orpidgr4&@n® i s added over one hour. Five
inutes after the addition is finished, 1.01 g (S nmole) of

nitroph net hy) ne drochl gri de 0 a solution of 1.44 m (8.2
pl ) of * HPF'&%‘&P?WMW@&QS EER fE) 'gg%}i%hl oronet hane are added in a
i ngl e portion. After agitation for two hours at 20 C, the reaction mxture
s di | ut edheidatbabfatertierdfatides bf géMtfoﬁﬂ@laa(Wdl)Zih whichfX watiR;¢-COO0agdNi C

Nh d hed t Af t d S04
Tnd 11 tr det I Hme oo B 8 U o3 oeh v 1 DsReEh: PRSP Aer
vacuum Thendeneationi sfatne ahdnered genewmblfowmile X)W Diagrmal) evithascconmmereidl wi t h

| chI oro e d 409% i ng
oi nt - 205908 o€ éeniiRl RO LR LT o e o b ofhotl B e Jsd' iy i 09
H, CHI - Neyxample NiN¢dimethylaniline imanjiner6soleeng bucheas, for ezarmpleptichlorap@thane, ,
.72-7.49 ( H, ; arom). i
2) N(zaéﬂ&cg?iné ﬁ(g%ﬁlg;rt]@m %ieestcgl? in nr"%gd'%b’r%ﬁy (5%343@ (RS A |
30I ution of internediate 8.1 (0.68 g, 1.81 nmole) in 40 n1 of a THF/ et hanol
hixture 15 (3/1) as well as 0.1 g of Pd/C at 10%is introduced into a
tainl ess steel autoclave equipped with a nagnetic stirrer. The reaction
i xture is agitated under hydrogen pressure ( 1.5 bar) for 1 hour at a
enperature of 20 C The PdICis then elimnated by filtration and the
iltrate is concentrated under vacuum The solid obtained is washed
uccessively with ethyl acetate and di chl oronet hane. A beige powder “i s
btained wth a ?0 yield of 61 % Melting point > 260C. NVR 'H (100 Mz,
Od6, 8): 2.70 (m 2H, CH2); 3.40 (m 2H, CH -NH); 5.18 (broad s, 2H,
NH2); 6.07 (m 1 H HNCH2); 6.60-7.45 (m 13H, arom); 8.00 (broad s, 1 H,
NH); 8.41 (broad s, 1 H Ph-NH CO.

/]




:.,»-f; B {2-{4-{(2-thienyl (i mno)nethyl]am no}phenyl }ethyl}-N -[425 71 MAR 2003
(| am no) phenyl ] -urea hydrochloride: 8 0.38 g (1.10 mmvol e) of
int‘@nediate 8.2 and 0.34 g (1.21 mmole) of S -nmethyl-2thi ophene

t hi &ar boxi m de hydroi odi de are dissolve#f-in 20 ml of isopropanol in a 50
m ask. The reaction mxture is agitated for 20 hours at a tenperature of
60 After evaporation of the solvent under vacuum the residue is taken
up in 50 mM of a 1/1 30 mixture of a saturated solution of Na2C03 and et hyl
acetgate. The reaction nmediumis vigorously agitated and after a few nonents
a pgecipitate appears. This is collectedsphbigkdeer ed and rinsed successively
wtig ethyl acetate and water. After drying, the Em itate is purified on
a sifica gel col uARNHY ugnt HOFY—OFN® pMctKoNﬁQ-%oﬂ-é@zed and
con@entrated under vacuum The solid obt ai ned (300 is redissolved 35 in
80 of THF to whigh 2 ml of a 1IN solution of HO in ehhyl ether is added.
The ghydr ochl ori de } med preci(ﬁ‘f)ates, it is filtered W rinsed with THF

f ol Jowed by et hyl 'Kk, ~4 21 MAR ~a~3 ', -41 , .., Y9 af ether in
ord@r to produce a light grey pomder?_w poi nt: the product becones a
foah NWVR ~H (400 MHz, DWMSO d6, 8) : 2H, CH2); 3.37 (m 2H, CH2);
4.44 (broad s, 1 H, NI—I); 6.40 (broad s, I H NHCH2); 6.70 (m 1 H,

t hi phene) Sonthesi of thetureas ofiganeral fofmala (VAH: arom); 7.28 (m 2H, arom);
7.4 (m SH, arom); 8.17 (m 2H, thlophene) 8.78 (broad s, 1 H,

o g K o s bP Bhea fa (VT }in e X DURRS-BO. AR aNF‘;Q% ez Proad
)Exafple 9 X-Y& -{I‘{&mt(l?@&w(lr(ihmcm)Qf@thg@nvhhqtgheYﬂ}ﬂ}WlI&h pA4B17, m, Qand @
(phanyl am n i I I

4- (@itr ophe%g %)Qﬁfféd ]abc}vegzalﬁ’ﬁ agbt?léf}glﬁé%m q? ﬁ)ﬂg?ﬁé‘ ag}e aninéb &f g@ﬁé}é(l

1-nit ropfmwlllqo iogram)7)And the gmifies © gsner@i fmwle I) 19f EXHY) (Ripgramet at e
jdi ssol ve}i hnthéopféiseﬂ& 8f &R Ms@é@t Iaﬁmealtert Qhind, Ehcksks, Adrt exarhple,

ftion of ; of triet Iam the reacti ture is
2t 60 °t SHSaProm by RGine . 8L IS! SAIRETE oL S D LOTOREAES e OPEnEB 00 ni
pat er andl 994}, S8q7rd987-1H38)00 nI "of dichloronethane. After decantati on,

t hejorgani ¢ phase is dried over magnesium sul phate, filtered and
congentrated under vacuum TI‘lel solid obtﬁipn&gimes t}qkean |n et hyl et her,
trifurated andflltered i s Qbt Id of 89%
Mel §ing point: &Zﬁw Wﬁﬁﬁ?‘r}%‘ﬁ 3(t 3H,
CH3] J =7 Hz); 275(m 4H, piperazine); 3.30 s, P, COCHZ 3.50 (m
4H, § pi perazi ne); 4. (a9, 2H, &1 , J =7 Hz); zeg})AB 4H " Ph- NO2) .
9.2) 4-(nitrophenyl)-71-piperazine acetic acid: 32.4 of a 1 M aqueous

solption of LiOHis added dropwise at 20 Cinto a flask 25 containing a
solption of 3.8 g ( 13 nmole) of mternﬂdipﬁtkgmé) 1 IIF] solution in 80 m of
THHR After agltatl r one e reactiyan g, pdified to pH
) - with a 2N sol ul?ﬁgn of—Phyﬁhoch orit acid. The premga ate obt ained is
figtered and rinsed with a m ni rum anount of THF and ter. The product is
usgd as it is in th&yollow ngXdf¥pge. NVR 1 H ( 100 1) D20, 8): 3 .3 0
(mj 4H, piperazine); 3.60 (m 6H piperazine + C030 CH2); 7.45 (AB, 4H,
Ph-{N02) . 21 MAR ~(~3 - 42

Diagram 12

15 The carboxylic esters of general formula (VII) in which X = -O-CO- or -CO-O- and
Y = -(CHy)y- with A, m and @ as defined above, are prepared in a single stage from the
alcohols of general formula (VIII) (Diagram 5) and the carboxylic acids of general
formula (XI) (Diagram 7) or the acids of general formula (XII) (Diagram 8) and the
alcohols of general formula (XV) (Diagram 11) in the presence of a coupling agent such

P R Y

Lo



gm
pra
i nt &
obt -'-_
CDC11

¥4-ni trophenyl)-N-[4-(phenyl am no) phenyl ] - 1- pi per azi ne aoze %%:ﬁ ~

Bl used is the sane as that described for internediate 2.1 ]

redi ate 9.2 replaci ng 4-nitrophenyl acetl c acid. Ayellowsolid is

hed with a yield of 84% Mel ting poiAt: 212-213 C.  NVR 1H (400 Mz,
8): 2.80 (m 4H, piperazine); 3.25 (s, 2H COCH2); 3.50 (m 4H,

pi peazi ne) as5fdf0ex(ampld cbtbohiﬂ)inm@daﬁﬁle(dm dﬁtblohmytna)bodﬁrrﬁdb (i1 ard bpprapriuie ) ;

7. 30

] T e K s il
Y ) Pj -PP The pr o%egﬁe _Feq“% gh%_g%m as_that de E'_Qed for2

i ntef@gedi ate 2. 2, ate? ~or“epIaC|ng

4-vi @ o- N-[ 4- (phenyl am no)phenyl] benzeneacet am de. A Qr own oil is obtained
withfa yield of 71 %VEDNWVR ' H (480 Mz, CDC13, 8): 2.80 (i) 4H,

pi pelazine); 3.15 (m 4H, piperazine); 3 20 (s, 2H, COCH2); 5.70 (s, 1 H,
NH); 6. 70 (m 2H, arom); 6.90 (m 3H arom); 7.10 (m 4H arom); 7.30
(m #H arom); 7.50~+00H2H HWM3}¢$—B010 (S—d H A-NHCE-y-—-1%0.5)

4-{4 [ 2-thi enyl (i m no) et hyl ] am no} phenyl } - N- [ 4- (phgnyl am no) phenyl ] -1pi pe
razi ge acetam de hydrgﬁpl oride: \]She protocol used s th mae as t hat
desc i bed for |nterrre late 2.3, internediate 9.4 repl aci ngv

4- angno- N-[ 4- (phenyl ani no) phenyl ] - benzeneacet ami de. A yellow solid is

obt afined with a yield of 30% I\/bltlng_ml_3230 240 C. 20 NMR 1H (400 MHz,
DVSCRd6, 8): 3.10-3.50 (m 4H, pi pera2| ne) 3.65 (m 2H, piperazine); 3.90

H, 3 0 1 H thi h :
gsmgo 7. 48I Eﬁry ?ies\!g“fél‘&%ﬁ& -------- %e(ﬁ? (g] 15 (m 2|Hf)pt ﬁingg)hene);
8.758(s, 1 H NH+); 9.80 (s, 1 H  NH+); 10 9 (m 2H, NHCO + NH+): 11.40 (s,
1 HYNH) . IThe etherpof geried Yorni8 OVHrin-whichSN=(-Eiadd Ab¥ (U312 evith-A, B%nd
Ex b 10:
12 {11 4- pheny &5E958 AR0YFRiagE L4-8R ProPosec 2.4 e R 188 o7 oPABTHRSS Pl no
} phegyl } - pi peomatinealcblyals of lgensraldformala (MEDe()agrameh) and theclodols ofsgeherad t he

samed as 1 hatpfaerixpdoh: %talgg?i’})bﬁdé thd *&‘rf]‘aéﬁéﬁg!s&{dlﬁ&sséﬂ M‘Ilhﬁﬂoﬁiﬁ thesis

condfti ons are ‘il to co ou xce t hat
met hfnol 10 A@%@ll)owlboﬂﬁel‘hq sp%er&r:ne@r NERMPIRy rﬂfl rﬁlethzlagocb%b@yl% mmiz ~H

(4004 MHz, Dwﬁanggmogﬁmne?ua@sdlbé:ﬁaddﬁas, fotex@inpR! TEFNE) ; 3.70 (broad s, 4H,
pi pef azi ne) (broad s, 1 H NH); 6.73 (m 1 H, thiophene); 6.98 (m
4H, fprom); 7.17 (m 2H arom); 7.28-7.3gEAppB/H, arom); 8.16 (m 2H,
t hi ophene); 8.65 (brpadHs + IHO~yoPRoNH CO-—8. ’80 Abfoea'{d—m—Nb H, NH+);

—

9.80] (broad s, 1 H, NH+); 11.52 (broad s, 1 H NH+). ly ! 7,, 2 1 MAR
2003 i -43IR v~-o0 (Wlﬁ‘?): 1651{x9fn ~; v~=N (am di ne): lg,?l?) cm~. Exanple

11:

4-{[2-thi enyl (i m no) et hyl ] am no] - N-[ 4- (phe lyI am no) phenyl ] benzenebut anam n .
) e hydr ochl oride: 11 11.1) Diagram 14

4- N#tro- N-[ 4- (phenyl am no) phenyl ] - benzenebut anawine: 5 1.12 g (3 nmol e) of
4-ngtro- N I | ] -benz n n t
sanmg condi 'Ef]%’(r?s as¥| ?[ne?ﬁé%h&{% Jéldlts) ﬁﬂ%gﬁ%ngbﬁ\% in (ag%%magﬁ?e% %R, r@gs
THF{i n a 25Cethars pheensral derewla (VERKDiagtram 15ncanr ajsmbeprepersidnea. smgie st@ae byi on
is dool e dyRdsrhiiéh aﬁtuecaﬁmhaﬁéﬂalcmﬁ%xegé&?al%ﬂﬂm A9 ¢DidePiin 8 with fhE (

15 gmol e) of or ane/ THF h{)n nm xture i s ted to

eact
Fetfux for delpesmEed ﬂFF‘é?“VF%Pgrgﬁ??ﬁ foﬁ‘@“lf G(Yé chy Hal igpregents a fogen o
an HC sol utatam, inGhy presermddéd bmkeosuch aerfopwanqale,rIdth(hﬁ inra pblar soliventtsakleas,t 0

et bro the datPrae ot SOR Al @t T aie s cORPhse Nl 20 SRR e

pruct is extracted using ethyl ether (2 x 50 m), the organic solution is
wasfied with salt water (2 x 50 mM) and dried over nmagnesi um sul phate. After
filgration and concentration ~ 5 under vacuum the residue is purified on a
si 14 ca gel colum (eluent: heptane/AcCEt 1 /1 ). The pure fractions are
cold ected and evaporated under vacuumin order to produce a brown oil with
a ydeld of 286 NWR ~H {400 MHz, DMBO d6, 8): 1.55 (m 2H, CH2); 1.71 (m
2HY CH2); 2.75 (m 2H, CH -Aron); 2.98 (m 2H, HNCH); 5.29 (m 1 H NH);
6.%1-7.51 (m 12H, Arom 20 + NH); 8.15 ( m 2H, Ph-N02).




¢4- Am no- N- [ 4- (phenyl am no) phenyl ] - benzenebut anam ne: The experi nent al
S Ccol used is the sanme as that described for internediate 2.2,

9 medi ate 1.1 repl aci ng

¥t ro- N-[ 4- (phenyl ami no) phenyl | - benzefleacet ami de. A brown oil 1% Mat280ined
a yield of 36% 25 NVR' H (400 MHz, DMSO d6, 8): 1.55 (m 4H, 2 x

4, 2.44 (m 2H, CH2); 2.97 (m 2H, CH25; 4.81 (s, 2H, NH2); 5.27 (m 1
gH); 6.47-7.10 (m 13H, arom); 7.49 (s, 1 H NH). 11.3)

2-thi enyl (i m no) net hyl ] am no} N-[ 4- (phenyl am no) phenyl ] benzenebut anam n

gdrochloride: 11 300109( rrrmle (gg |nterrred|a 2and01lg
(0.87 mmol e) of omethy 12];( ol ~thi oc r de are
di sgol ved in 5 M %f |sopropa h005m (06 r|d|ne

addgd to it, in a 50 m flask. The ré“é)etlon m xture is agltate f or

hougs at a terrpgvlﬁ;ure of 23 C. i er evaporation of thgygol vent under 2
~ MAR 2003 - 44 vacuum the residue is taken up in 25 m "of a mxture (
§) of a saturated solution of NaHCO3 and_di chl oronet hane. After
dechntation, the organic phase is wiMd@mJI3h 2 x 25 nl of salt water. The
orghnic solution is dried over magnesi um sul phate, filtered, concentrated

unagr VaCUWHeﬁ'Xj—t@eaBSSx' du@cn FQJ_’I(CHz)%d“QﬂER- 8l ) &R A% RBhsIBLdve! gent
di cpl oronet hane + 5% of et ano;: he “pure fractions are collected and

ent r at ethers of @ensralciormnla Vi Riagramolfu €an pkso distriepased bncendensation|aff j ed
by ®dding e %&ahwal&aol@foffgnem ﬁhﬁl\ﬂ'a AUB' (Hiagram )5) tatht BR ﬁabganhea of

t hef base |n acetone, Aft t f or on e reac |on

)i xf ure i sASTIVRHESSCRf SEREF Ff@'m%ﬁé i SRR & a%%ss§$sweh§°%m fomg!
acgf one anptemccdofoef besechyuchesdhefor ekahplendlof6lntin ab6hertOsol é&mt GucliNeR fdﬂ (400

o450 S f Dot Sffed i R0y
; 8. &7t}(ebreaet@brs miAture. SyHﬂ)emsgofStbe(cmnmnés of generHyrmula OWIX)bnsoad s
N"H'Qscrlﬂejd inGhd HaPRH PPeparatith oMftdrmeliRitdsR v~ N (am dine): 159S cm ~.

3-{1 2- th| enyI (i m no) net hyl ] am-qo}l-)kb{_.@_(mmenyl am no) phenyl ] benzenepr opanam }
de hydrochl oride: 12 12.1) 3- mtro’ﬁhenyl et’hanol mesyl ate: A solution of

37 nl (59.8 mmole) of meth chl qripdecililetgdng.th 20 m 20 of |
d| chl oronet hane i s added dropw segh@ a sol ution of 10"g (59.8 mmole) of ‘
3nitrophenyl et hanol and 8.3Z m (59.8 mmol e) of trlgi,{i lam ne in 120 m of
di chl oronet hane, cool ed doy)n with an ice bath. Agit n is maintained for
1 hour at 0 C and Ao 2 Tioyrs at 20 C. The reaction mxture is then
concentrated under vacuum aQd the residue is taken up in 125 m of ethyl
acetate and 100 mvvé@h wat er .\ Af t egas5 agitation and antation, the
organi ¢ phase is &d succ 10D—@1—(@i2 wipand. 100 nml of
salt water. The organic solution i‘ssdried over mgnésl um sul p’hate filtered
)ang concentrated under Vac HaR(C -evapenat i on residue is purified on a
siqica colum (eluent heptane/ethyl acetate 6/4) andVthe pure fractions are
col l ected and evaporated in orderxvg) produce a yellowoil with a yield of
71 % 30 NVR 'H (100 MHz, CDCl 3, 8): 3.00 (s, 3H CH3); 3.20 (t, 2H, CH2, J
= 5.8 Hz); 4.50 (t, 2H, CH2); 7.60 Ml_&rom) 8.20 (m 2H, arom).
12.2) 3-nitrobenzene-propanenitrile: 0.49 g (10 nmole) of NaCN is

at mosphor cSYBARseF e nane o dondralderutn (VI b beandBeimtRR o 2t e 12,1
in - 45 2 ~ M4R 2003 20 ml of dry DVMF. The reaction m xture is heated

at .60 C foTheS bmirres aofd, geattabr farimutav (YIHHeint ewhichat Nr e=t eNRg¢-C0A tamd20 C,
oured intg ofypna T ol u n i ext e of
gt hyl acet ate Qcﬁé)"bNRdﬁkéﬁfy)ﬁag@?ée Co'?’ec’f”e‘g %ﬂ%%m%s#e&gg%é@g%%&
with 100 n]brepdredvdﬂxagraandﬂ 1i)Ocaridendation lof anamidehydeAbf genedhl formapla (XEXpwith

d
R s K T i e M O ks P
71 3) . The #Buzleohaligsolvenssughascior lexempld, methasdrindhe p@swe@ﬁ@e}veud@ﬁ
order to phgReaar siebé, Hetivied |b@%r&ﬁ¥lﬂe£nd’\bf A r@dw&%&eﬁf s &P/as Pf’&l éxaﬁqawo' nt:
86-88 C. NMR ~ H ( 160 MHz, CDC13, 8): 3.10
(t, 2H CH2); 7. 60

;
P
s
J
.



g arom); 8.20 (m 2H, arom). 12.3) 3-nitrobenzene propaznl?hgp
S on of 2.33 g (19.2 mole) of internediate 12.2 in 100 m
a@ous solution of HO and 100 m of efhanol is taken to reflux for 72
1 After allow ng the tenperature t¥return to 20 C, the reaction
m xfure is concentrated to dryness under 15 vacuum The residue is taken up
00 m  QfpHY by NaBERCAL Thargntheseh o thel idn- &m&:@&l ahninth ofgbRdraldothmiat N 50
gf salt water. ﬁf%ﬁ;g%‘hng over sodi um@#ﬂ P , the organic solution
¥ | t er eKYRHD 6 deseritpdirete Hhapisr Rrepasghan aRmisfient i on resi dus i 5
if i ed on a 5| lica colum (eluent: heptane/ethyl acetate 95/5 up to
20). A I|g te yel | ow deerols obtained redt h a yield of'flzl% Mel ti ng

& 107-269 L AR l_?‘i@Q)‘IYFYNOCDCIS’ B X2(CHNT (CHA—9CRiB: . 3. 10
(m §2H, CH2); 5040 (broaH S, 50 (m 2H, arom); 8.10 (m 2H, arom).
12. 4 3-vitro- NJvk ,gphenyl am no)&lﬁ?nyl] benzenepr opanamg;? The
expgri ment al pr(St ocC used is the sane as that described Br i nternedi ate
2. 1% internediate 12.3 repl acing 4- nltrophenyl acetic acid. A brown powder
is @tained with 25 a yield of 70%Mm_p0| nt: 130-132 C. NWR H (CDC13,
100§vHz, 8): 2.70 (t 2H CHz, J 5.8 Hz); 3.20 (t, 2H, CH2); 5.70 (broad

s, NH)' 6319 i a.ﬁelf" Omﬂm s1%f°) eneral formu ch
3- afi no- N-{4 a(nphen m % n EE]E Benzene ae l?h ><)per| ment al
protjocok uBed i §H2 wane ‘é{’éh %at de@&“ab&ﬁf ‘{nﬁf‘@; n%ttﬂ’i"&t ére, gep:ggd

|4nt q ”E‘d'l\f‘ fas Q&F] 48 rlﬁﬂdcﬁhﬁéﬁkﬁtlon of the aldehydes of g?neral formula v(\hxxt) with the ammes _
-viftro- n n eneacet am de. ite i
ot B nod bk g torals ORaS Wiarar D 8 AnciDgmedBm SRR S, | 00 |

MHz § b): 2d30riffed pMiou€ly2)The3preparbtion i, th€mbhrcommidiciabatdetlydes aﬂ-lgerHrEl)

(1 3o s A o At o) 5 15

3- {[2 th| enyI (i mno) thyI ] @m no} - N-[ 4- (phenyl am no) Rhenyl )benzenepropanam
de Hydrochl ori de: _ﬁz he ex é"rl nental pr®eacol used 1€ the sarre as that i
érnediht e i

desdri bed for int G nedrat e 12. ’B_F\eﬁlﬁ%lﬁg
4-afi no- N-[ 4- (phenyl dhi no) phenyl ) - benzeneacet am dé. HAfter salification, a

| i gHt bei ge powder obt ai ne th a yield of 78% ing point: 228-230
C NMR' H(400M—|§ )DI\/BOdG © 2.70 (m 2H, CHZ);NgVE’)G(m 2H, CH2);
5.2 (broad s, 1 H NH); 6.74 (m 1 H thiophene); 7.00 (m 4H, arom);

(m 2H, arom); 7.29 (m 1 H Risgram 1§ .39 (m 3H, arom); 7.47 (m
3H jarom); 8.18 (m 2H, thiophene); t o 8.96 (broad s, 1 H NH); 9. 90 |
(brdad s, 1 H NH); 10.07 (s, 1 H NHCO; 11.60 (broad s, 1 H NH). IR
v~-d (am' de): 1649 cmt; v~=N (amdine): 1596 cm1 i Exanple 13:
4-(4-{[am no(2-thi enyl) net hyl i dene] am no} phenyl ) -N-[ 2- (4t ol ui di no) phenyl ] bu
tanam de: Niadificatidn b the A(rddival inytheRemipohinds f peeEslfasmali (AT):The reduction
of the nitro function of N (4-nethylphenyl)-2-nitroaniline (Synthesis

)
corll 11 onsiseRe s a7 B dhleye TYRRERF R b 22,05, RavRaia eidicive, ' <

obt ai ned s desardted- abiolve Seai bd:su&jéoaéd foochamitdl madificatiohs Gt tRO%vePOf the. &)

4- (4-{[am t lid ] eny, 4-t ol ui,di.ng enyl ] bu °
t angni d ? ﬂ%ﬁ%gléxﬂgﬁ%e ?e %‘rﬁ’%‘t‘:g@g a?gé gé‘gzo?tbz {x}gge& 2oL W }H(g‘sg%lm’gd for .
Exa Ie 2, alkylated Mﬁglgfarbﬁzn uHaj tqaggﬁemd@fmeyrahgvam mnpertienlar neiog anethyl3. 1.

ggle r%pr 9dU%dfd§ if &94 %&% Bf b Bise! Rkt fof ekdififie"REA; in'M iér Vel sldflds' N

4- a1§| K nop Fﬁ remn@e{[am no(2 t hi enyl) met hyl i dene]

am o) - phenyl ) but anoate: 14 14.1) 4-anilinophenyl

4- (4-ni trophenyl ) butanoate: 0.98 g (6.02 mmol e) of 1,1'-carbonyl diinidazole
is glowy added at 20C to a solution of 1.25 g (5.96 mmol e) of

4- nf§t rophenyl butyric acid in 25 ml CH2Cl12. The reaction




e is agitated for 30 mnutes before the addition of 1 g (5.42

F° 4 hydroxy-di phenyl am ne. After agitation for 3 hours, the

¥ is stopped by the addition of 3 ml of MeOH and the sol vent 1 iMAR 2003
Bt ed under vacuum The evaporati br2v-esidue is purified on a silica
3% (eluent : Heptane/ AcOEt : 100/0 to 80/20). A yellow solid is

i'fed with a yield of 89% 21 MaR ?003 - 47 14.2) 4-anilinophenyl

obt ai
4- (4-f ani no(2-t hi enyl ) net hyl i dene] ani no} phenyl ) but anoate: The
experfnental protocol used is the sane as that described for internediates

4d 2.3, siatt-fg—-om-tri-erretate—t4—t—Hhe—preduet—-s—solated in
the f#rm of a|fRee bgse. . Ral e yel | ow s@Hgdy Mel i Ng Q\pi nt ;g ,147-148C.
Exanpfe 15: !

4 ( ani no( ZS Nﬁ{ h%(/_l_?(_denlél?am no} pheny?? @ @ Efl“dﬁ%‘)ﬁ?ﬂ#nyl ] bu

t ananfde: 15 4-[H4s (4-ni trophenyl ) but oxy] her\*yl} .phenyl am phe: 2.0
g ( 18.88 nmmo e) of 4- hydr oxy-di phenylamne, 2.0 M ®,12 mol e) of
4-(4n,' trophenyl ) - 1- Rq;,anol and 1 66 m (12 ol e) ofptlm but yl phosphl ne are

SiVEly At-odteetd—nto—a—ftask—ecomntatm aye) +F—rr—cHCH2—3+—90n (12
# of diethylazodi carboxylate is then added dropw se and the whole is

ded at 20C for 16 hours. The solBiagramddevaporated of f under vacuum

ge residue is purified on a silica colum (eluent: heptane/ AcCEt:

gto 80/20). The expected product is obtained in t5 the formof a dark

red ofl wth a yield of 35% 15.2)

N -{43[ 4- (4-ani | i nophenoxy) butyl ] phenyl } 2-t hi ophenecar boxi m dam de: The
yexpery m%gt alprgiadhiew bf thealifferent Benthasivimermhédiatesiescri bed for internmedi ates
2.2 @ 3, starting frominternmediate 14.1. The product is isolated in
the f

Prmof a free base. 29 Wite solid. Mlting point: 120-121 C. Exanple
y - {4- [&}’Q%-%M’PIDAEM%‘)@ Xt yI ] phenyl } 2- t hi ophenecar boxi ni dami de: 16
The ekperinental protocol used is the sanme as that descrl bed for Exanple

15, sparti nﬂnérmmaassfh\f%emmﬂhﬁmﬁqxb AWARK ATNEa BipREHSdming e%tn%@ie*let the
formpf a free bas VWite s ésg Lﬁ‘#d’grﬂ?mm ’gﬁ:{

N - (9H car barfo¢06958§13 using| thg fhetheds, AgwH éﬂerﬁrer

prot ofol usediidsJt ﬁbema(rIESB)SZOBLaﬁlldeH{; rA el {CHem=X 2918)c18(4), SBBGBDIIPQIhidhOm

3-aminocar bazal Z 17:820 duct I
i sol at ed?i no?ﬁ{etgftgfg lle P‘été%bg}?saem%@q%'{e ﬁ%‘?‘ n§ ! %elmadlg‘\%l nbedﬁgmﬁlt of
243-244C.  theaitro lfxm'atl@(i)sgcamﬁ Bitaimpd sarkird fasl'uon by hydrogenation in the presence

4(4’{[am'n§ chtdi mﬁg ot LA g ke hen

car bazol 3 yP % rﬁ )Qél 3)* ori ngr %%ﬁg}lﬂe%(%{gtnlgg nfalanﬁlrngtsgggrneﬁgled IS
the same asfarmgla@dscribed for Exanple 2, starting from 3-am nocarbazol e
(Pharmazie ( 1993) 48(11), 817-820) and 4-nitrophenyl butyric 5 acid. Light

bei ge sol i dWhéalAling daﬁbazble>de259ﬁile (8. thdirtreprésedts?a dipseniporl),1he prepdrationl OH

e R NS g VAR
2- hy!roxy ) ofoB! nihesathembla Zinfeemediatcp| Babse Chesheds(are GB30ritRE, 1n7&laqrma11e3(49@3)(9 71
mol €) of K§@3) %nﬁ-@ogﬁzﬂh(@orﬁrﬁu b@ﬁﬂ 4‘1I1|d“9r@r @hérﬁ‘{@?%eﬂel%?

d
Monction or 1 ?”ﬁéghﬁﬁwd(la?mam &4%@”4%3@? L Bhreodn i CIoBRLAS(E)

evapor at ed mrq-mndey @ag:wmmmmezsr 884.d Mheirsduictibt vfURe nfirdfndlio bf AfOEt
and 50 tation, the .or hase

itatjon and _dec
' washdl wiiCiGRae Emadiates B if bl ool SRy s ob See o e
MyS04, fil thy@ateamdleqmsemttafdimdybhdei. vacuum The residue is crystallized
fromidl i sopropyl ether. After drying, a yellowsolid is obtained with a

yiel d of 83ffherMebiatedoPPindtal f0412%X)Gn which A is a phenothiazine derivative (W

represents a sulphur atom), are accessible via methods in the literature which operate

through the synthesis of a nitrophenothiazine derivative. In particular
25 3-nitrophenothiazine is described in J. Org Chem. (1972) 37, 2691. The reduction of
the nitro function in order to access the aminophenothiazines of general formula (X) is

Lvm kot Lot S o B 1 5 can b - Al s



P.- [ 4- (10H phenot hi azi n- 2-yl oxy) phenyl ] - 2-t hi ophenecar boxi m dam de 20
¥di de: The experinental protocol used is the same as that described
W ernediates 2.2 and 2.3, starting frominternediate 19.1. 7Th®AR 2003
expecged final product precipitates directjoy fromthe reaction mxture, it

is isqlated by filtration and washed usi ng |PrO-| YeIIow solid. Melting

175-180C. 5 Exa (% -{4-[{10- net h

dhi azi n-ZY39 YLyd B %r? %ﬁhllﬂ QPR tH%H{eaﬁ‘cﬁféf‘Gele&F|qa%ntlt320
§110- net hyfIRdIOkh phanaitisuelr agetRanol. 4- ni t r ophenyl ether: 0.014 g (0.58

of NaH (60% is added to a flask under argon atnosphere, containing
tion of internediate 19.1 in 10 m of anhydrous
) Aglta)%éﬁes?sséiﬁﬁﬁéﬁ ggpg? 20C, for 16 hours. 0.04 m (0.58 muol e)
of Me§ is then added to the reaction m xture, under agitation at 20C. At
the e§d of t Hehe smthesenof theenonhainemersiap acide @f igeterabfbrmiulaofXF) care clesdrivdd iat er

e prod d using 50 M of AcOEt. The organic phase is
ed, vvaggiaéa\?\nm% é‘gd:?ﬂ% of salt water, dried -49 21 MAR 2D03 over

My S04 flltered and concentr vawed under_ vacuum The residue is purified on a
silich col urmn(the paiticular easp ey XcorCH)glrdd2n md&aﬁg@hwleqega%% alVithd
\Mht h g vyield gfmfb%/% a8 QAeBhed\ibové, thé &4b lﬁyda&(yﬁgeneral formula (X1), Dlagram 7. 1
pheno -

| hi azi n 0X t hi o hen rbOX| m gdam 0 r
peri erAtePr %?ﬁeéo S%%‘}éd PR & BreTocyRIC AaIRe, g%eiﬁ?%w V) (blagram
pdi at 688)2 fé&r exuinple a-mabﬂhdnymjpéraﬁm [ aﬁidEDfT'ad\aM@naﬁték ofAgstterd] eformilad

is objai ne I 40N o

y4- (4-( an]i 0( |5‘é‘%1y for% aﬁ%ag gf arr?lmr?o 9[?15: CR}'_IC{C_{)B?HOD is carried out at 20°C
pheno} hi azi n- m-tm plhsnmnaﬁadvesdﬁmh@eﬁbncxa@mle,ztmeqbylzmme) inGangimem solvemr such as,
phend

hi azin u i n r
Sfor exax?fgi gﬁé!r}]l?%oﬁ%t{%?g g‘ é)%&é?zt%gﬂﬁahﬁslr%grm%figkésoﬁ ééHE'ral hformula

hi azi ne

ce of F@ﬁ(-lé )i SapenifeatignThi LIOL; at 80%&'?’ yose the farhoxyhe aa@§c9| gewral or
medi at e frmdulafX@y.ey solid is obtained with a yield of 97% Melting
150- 156C. ~5 21.2)

4- (4-{ [ anjgno( tpyl i BenelancigR
phenot hi an?2| n- tb?%u't@%hérgnﬁdg h§g?‘g§%pmrf)%ﬁ)ed)ésxp &errllfar?dlcrb %)ﬂé(l)? allljdsreld
is the sane s defined ahmnyerthbeynthesis aitherpirboylicsacids toif ggnerralcfmmula (XI), Diagram

gop'n E r ogggn{;ﬁvtaﬁerae@%gugahéodd@heh?ﬁqi %f haﬂo dnatdd 88iva8LELHr skl folriih! NO

phenot hi azi n-@gyll P%@Wb‘]’ls of #F%?la@ﬂﬁwa}w(&yl‘ yhe P’ﬁﬁ“d‘ﬁﬁ@ﬁé@&?%ﬁéﬁhrﬁsd% de
di hydrochl ori d@mpz?ez txhetB:ﬂaﬂﬁne?or[rfbta(sérum Edrbotagd) vt )eﬂtxxm A %Weht duchtRAfR :

759(60rrrm f ad her to.a
mixture GO  FH P FREF o PV BrordcioR b sHRt Rl BEIbRRARIE bEbepetai 2
mol e) of chibﬁnallac(xg 4) 152t”ﬂemrbalti66 on’rrinl aeStaralard=fa8Non in #@Cpredencd ofrBer ofhe
whol e is the 4 he reaction mxture is finally
) diluted wit hrkg(%)%%taa\%afta%rm lt:hggclfa?t{aoe %setg;;;nt ed. The organi c phase is
washéd with 50 ml of salt water, drled over MySO04, filtered and i
concentrated under vacuum The residue is crystallized fromdiisopropyl
ether. Ayellow' solid is obtained with a yield of 89% Melting point:
98-99C. 30 22.2) 1-(2-bronoethyl)-4-(4-nitrophenyl)piperazine: ,. 8.6 g (26
nmol e) of CBr4 is added to a solution of 5 g (20 mmol e) of internediate
22.1 in 75 m of "CH-C12. The whole is cooled using an ice bath before the
addition, by ,~ J ~$~ ~~1 Q- -50 portions, of 6.3 g (24 mol e) of
tri phenyl phosphine. Agitation is maintained for 2 hours at 20C. After the
addition of 501nl of water, agitation and decantation, the organic phase is
washed with 50 ml of salt water, dried over MyS04, filtered and
concentrated under vacuum The evaporation residue is purified on a silica
colum (eluent: 5 CH2A 2/ EtOH: 95/5) and finally crystallized from ethyl
ethef. A yelloworange solid is obtained with a yield of 40% Mltilng
poi n{: 134-135C
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& 2-{2-[4-(4-nitrophenyl)-1-pi ~erazi nyl Jet hoxy} - 10H phenot hi azi ne: The
imental protocol used is the sane as that described for internedi ate j
B, starting frominternediate 22.2. A yellow solid is obtained)wi “@mm. :
| d of 43% Melting o point:224-223C- 22.4) N -(4-{4-[2-(10H
OMENot hi azi n- 2-yl oxy) et hyl ] - 1- pi per azi nyl } - phenyl ) - 2t hi ophenecar boxi m dani-
e @i hydrochl ori de: The experi anJ_}R;ot ocol used is the sane as that
deggcri bed for internedi ates 2 2 and 2.3 startlng frominternediate 22. 3.
L|ht bei ge solid. Mel ting poi nfXX98- 200C. \\15 Exanul e 23LioH :
’ i no} phe yV)ﬂ@-[NPzM totokdi &) phenyl ] b
t sgham de hydrochl ori de 23 £23.1) N -(4-rm¢ 19! phenyl) -1, 4- benzenedi am ne: 1&'
Rguction of the nitro fungtion of ~-(4-nethylxtegnyl)- 4-nitroaniline i
dian J. @em (1981) 20B, 6l1-613) is carned out in the presence of Pdl C
§ et hanol , todeH,k-hal 2 ondi tions described for internmediate 2.2. A grey
gidis,phichined Rith a Wield of 85% 23.2)
§4-{[am no(2 ﬁ@nyl ) methyl i dene] am no} phenyl ) N-[ 4- (4 t ol ui di no) phenyl Jbu:
han i de hydroc ride: The experi rrent@I prot ocol usgd |s the sane as thatl.

$cribed far Exanple 2, st rtlngfroml t

¥ t rophenyl butyric acid. i dd IVgrtzmngéﬁ_@ 5Q 42-1| 450&)
am ne 24: 3-anili nophenyl 4-( am mo(2 t hi enyi ) net hyI I'dene] am no} -
gnyl ) butanoat e: 24 TheH@x (@b | pABtocokXidsed is the same as that
5cri bed for Exanple 14, starti koom 3- hydr oxy- di phenyl a. m ne and

i trophenyl butyric aC|d Wiite solid.” Melting 30 point:110-112C. i "i'
... a271—-IR203 -51 EXPIe 25

-4-{[arri no( 2-t hi en~l) met hyl i denpiigp;!aq}phenyl )N-[2-(9H
j bazol - 4-yl oxy) et hyl ] a~Cet am de hydrochl oride: 25 25.1)

yar oxEepoaHfic AEBf geners? iy %'Ei WY, 7KCH D ha R pfesdlis s
, 64) spstit®d pbeyylene. geumiwithin a5 d bout, are pregitsddndetiganfomnte 2. 6 i
10415 ”Tméf ?ar?(&&aﬁaﬂoﬁﬂl@%gaté%al SOt PR1.8), DY 112 2A Bivatibn WRURS albo%oheat ed

re ~"or 5 hour Af ter the te erature returns to 20 C
{)duct is cagiedr it iB P Sandayd fashiqppusing) mﬁth%‘F wiphepyl ¢ ﬂ’éd‘bﬂ{j{éﬁpcmstéF ut| ons
| egt es’thief bh@Ba&W@l@%tﬂbﬂi}']&ﬁ@S gg;dln H&}ehlfbdl@nﬁku@f asvditiforoniedhat@ inl  of |
sa t water ter. dryi Qver, iltr concen rafion under k.
vatuum ‘tﬂ%r Fe?f?ﬁ]’ée ’Q{E%HF(??H%O“O% a% f‘ofregl @“Jﬁh algt uglr?fy tﬁe t B/ AcO t:
80/ 20) . dispiaiedebypoediem ¢ysnaletiai DMF w tidea tyi pbducsf mBﬁﬁriﬁdWstofngzmrﬁl nt :
135- 136 (2 t r f (3
ol ©) lenﬁ 3&1353 Tﬁ’eZ g@ﬂl% ﬂﬂgﬂ%a %"th%ﬁl (1J§far& Fed \@5 %q&ﬁ%aﬁgQ m&tuge %6 = O .
DVF i s m&tcm@tfaéeleﬁbmrordqrﬁe pm@petheecm@.ﬁ gpsnaldarmyadXBo ni of a
m xture of water and ice. After t a addition of 50 mM of AcOEt and
agitation, the organic p depant ed and was uccessi vely with 20 m
of, water and 20 nl HOT(S) er . —Fhe= or geoT(C B n is ithen dried over
Naﬁ304, filtered and concentratsd, under vacuum “AMYEr “goyi ng, a bei ~e .
powder is obtained (quant tive yleld) WhIChISx% used as is in the i
ok o |

foll ow ng stage. 25.3) 2 car bazol - 3-yl oxy) et hy am ne: A solution of
intermediate 25.2 i~ 50 mM EtOH as well as 0.3 g Pd/C ( 10% are introduced:j

into a stainless stggly aut Iclave eglingped W thya magnetic stirrer. The !
reaction m xture = s—agit atNgCfoEH,2 s under—3b bammy H2 at a tenperature i}

oftZSC The Pd/ C ispdp then elim nate olilgtation and the filtrate is ,’

cohcentrat ed under vacuumunti | dryness The residue is taken up in ethyl

etbe and the crystals fornmed are f Ixesed and abundantly rinsed wth ethyl

ether. After dryin , a white powder is obtained with a yield of 82%

Ml ting point @ 145-146C. | 25.4)p2-(4-{fam no(2-thieny 30 N-[2-(9H

cay bazol - 4-yl oxy) The experi rrentalll-ﬁl—épm used is frominternediate 25.3

angd 4- niSynahesivogfiinterumetiiged Iochl ori de: same as that described for Exanple |
4 starting ienylbutyric acid. Light beige solid. Melting,. F

-

The synthesis of the carboxylic acid derivatives of the phenothiazines of general t
formula (XII) is described in literature (J. Med. Chem. (1992) 35(4), 716-724). L)




-

Pi . 233-234C. c 1-52 7 ~ MaR 2a03 Exanpl e 26:

- {[ ami no( 2-t hi enyl ) net hyl i dene] am no}phenet hyl)-2-anilinobenzam de

W ochl oride: 26 The experinental protocol used is the sane 29 Mkenn
cfcribed for Exanple 2, starting f r omghk: phenyl ant hranilic acrd an

#i t rophenet hyl am ne. Pal e yellow solid. Melting point: 163-165C Exanple

endam de hydr ochl oride: 27 The experinmental protocol used is the sane as

Elh }t?g;ﬁ(ranet yI am nemgld?m%s O?tggévérépﬂr%ﬁ&w%Bg%cfﬁégio%&lgn%\g@mIg(arrpl e

represents homoplperazme -methylplperazme 2,5-dimethylpiperazine,

N §{4-[4- @%ﬁﬂbbipeﬁaaezauIs}ntiaemd@emmeayéwlgeb%m - édﬁe@ﬁdﬂa QA dam de
di gydrochl oride: ﬁﬁ] e experinment al 61ghro ocC S that

defcri ed HBRINES 5 Igmings, pre; Srlecty N—%ﬂ@ﬁ?}?‘aﬁ‘fﬁ? afh?l P’En aqr}:e ol
At rophQSMMmsne(laDBAne(l25’al@32f€033®v$)&dd i Comideh.t (¥990Y,52Qy0(116),: 2HID-2564.

Exgnpl e Z%tegore r{la%‘ué 'b& %ugl% n?l(‘:} g@&iﬁéltﬁo B A Q0§ %RXA%SQQF%R@ élaﬂ%'uiar

phgnyl ) -2 boxi drochlori e éx ment al
pr &t ocol dsféwbrpmtmh@nzsamThs amings, wé@brhaye@eerropremwlmotzcteé,t QIP r¢lpased r om

megenan C agiedadnth gé ﬂchﬁPé‘?cﬁr}ﬁE RheBERZic8&ibedah She/ BletAi¥e (T WIGrédak ahdg 20
pofgnt: 166-168C. EX

4- §4- {panifig - t\ﬁ}“ény’f')of?éf’}‘ﬁllq;’d’é‘ﬁé]’énﬂﬁé?’ﬁﬁe?)%”}q*ﬂls( Sgspeh oAl i¥at anami |
defhydr oclthterscidace, 309 M cin d¥de o pRdLEd inirdicdiars oﬂﬁe&rali‘omhﬂamm as that
dedcri bed for Exanpl e 14, starting from 4-nitrophenyl butyric acid and

4- ghenoxy Pal Melting 25 point:119-123C. Exanule 31:
N-@4- {[ am®* !s#’r @Jﬁ%‘é{“g@%@@éﬁg] am no} phenet hyl ) 4- (4- hydr oxyphenoxy) benz |j
angde hydrochl oride: 31 The experinental protocol used is the sane as that
descri bed Tfer lﬁl@gamted 2demaairvtes n@ffgamai (férdmdrqanemvm)e@erpm@sggl d and {
ﬁ/p&' tzggghﬂgggg%lzﬁdqﬁreeacﬁss s Sgoels'from ﬁae amm &%egerap%ormuFa ()E[ﬁzc 2 1H
caf bazel - 4xm>>(p)agrm@2andht1mp¢mmemamdmiqgedmd deriv@veThd geopmi ifoemilal

t I . tarti
prdtocol (XYL daiBetaity seoiditly é%ﬁ%é% Féimedfues Yrgefird! Rl AviTaf 1 00
free 5 bass (XWILBkisserried oweintd pigngnsd fashiongin. the presengexeing baseamich \gs for (g4

car Eazo: bem:np)eyK@C@@yxix haap;lsmpﬁﬁtedrinmdbmﬂt mmhamd e ex3BpR3 dibhloi‘erbalhw 'j
car bazol - 4- r.0 1H.i soi n 1 1,0 5. 46 mmbl e i
o hvar oy e BB Yingiibhis &Gttt gie o dh purlignated abiate BB tor S064) |
7, 158016 kxkampleacatbon tetrabrognide anthe presenteceitriplicpylphosghifke d3order(tb . pr&werol €)
of NaH(6 @‘(ﬁ After agitation for 30 m nutes at 20C,
1.46 f%nh&h%tﬁ %&g%rormpr py I?)'ht alimde in solution in 10 m of
anhydrous DVF is added dropwi se to the reaction mxture. The whole is

heated at 80C for r Aﬁt r the tenperatgre returns to 20C, 5 m of
i 0 RA el Bt

er is added and t 2% s concentrated under “Fadflim The

idue is taken up in 30 1 HOHGHYRR ™ ¥r §ai%  sorutt ofXVW washed
successively with 50 nl ¢f 1 M NaCOH, 100 nl of water and 100 nl of salt -.
water. After drying over/ MgS04, filtration &\dl®oncentrati on under vacuum i
an oily re§?cd'd§¥‘i —%B‘ kned which slowy crystallizes. The crystals are )
washed usi ng 6&%4- ether\ A beige solid is obtained with a yield of 40% \
Mel ti ng point o 172 33.2) 3-(9H carbazol - 4-yl oxy) giBapyPam ne: A
solution of 0.13 m (3.24 aMgreChydoadeNo,n 5 nt—ethan@vi) s added
dropvm' se to a sol uti qiwf Q- ¥ 16 mol e) Bf internediate 33.1 in 30 ni
et hanol, heated to reflux. THe reaction M XA E: is agitated and heated
under reflux for 4 hours. 25 After the tenpera Jre returns to 20C, the
product is partitioned between 100 m of




g and 50 M of 1 M NaOH After decanting, the organic phase is washed
Essively with 50 ml water and 50 m salt water. The organic solution is
"8 over Na2S04, filtered and concentrated under vacuum A bei 1
is dptained with a yield of 41% Melting3boint: 146-147C. 30 33.% %ﬂ& 9H
car gpzol - 4-yl oxy) propyl ] - 2-t hi ophenecar boxi m dam de: The experi nent al

pcol used is the same as that depggdapdid,pr internediate 2.3, starting
g i nternediate 33.2. The expected product Ts isolated in the form of
e base. Pale beige solid. Melting point: 189-190C. 2 7 ~a~ 2003 -54
Exanpl e 34: mmﬁ!s&fémmgsl..ia.t.gs..(X..Y.l..I.I).s

?g, tea?\i(lpﬁr hg?a%%}{aféf’ '#r %h‘(ﬁ)r%‘ (l)é i)buet g?)re%lodxsgr E)la?ﬁ?-scr]? ed f?, chE}fa”p' e
pherfbt hi azi Mao(Bis s @n@m ) aSpregeres by FREdeBEN @ﬁﬂﬁ%neﬁo@%duct

fpitate Sérﬁlefbhhﬁl ug(? bealﬁgarxﬂoj%ﬂlﬁ?%@oggﬁdﬁamlhB ab s '(@BJ ﬁr%?egu@é’ éroug

filtfation Ye
bl e 35 of general formula ), under the standard condltlons 0 peptlde synthe51s (see

- {[ am neghdshi msdiamliuesr dﬁﬂﬁ&rﬁﬂbé}ﬁ(}te&ﬁmz(yﬂ thaniniigd oRNtHede@wmpounepbeny! )

: d t | 35 .35, t -.but . .
Yoni | nasrert o GRVHTa) s wen, e b i Hangr figmpcssrdpe e Musea
e sane casditibugt dedesbed inditefaome i(TiiVér GednaceP .M. Sutsy Provgerive dinoups in

Boc-§i - Al ani !"P(:W a filtration on a silica
col y '(A\él uen af:i'zﬂ %t?%}%gd@@% ?&' In@cr eéntac?(pifaycgfti d product is obtained
')vvitaquantltativ i el ~ 5 35.2)

3- aifl no- N- (4- ani | i poShenyi) pr opanam dtis15 g (42.2 |rfPrDI e) of intgfmediate
35. ¥ is dissol vetNn 300 nCofCiAggEN and .;Lz@..m Ao-f-Na-nC&et(@H Yin 6NN HC

Rion is added. Fhe rgdction mxtuGﬁ as agitated vill orously 3§ 20C, for
1 o_- r. After decantation, the aqueous phase is recov ed and made basi c

> 11 ) by th ddi tion gueous 2 M NaCH s . The product is
therj extracted 20X25| ng 2 t@EVﬁT’gg m of CHzCl zZ and?%(he organi ¢ phase is
V\B.Shged with 50 M of salt water. Afters drying over MgSp4, filtration and
concentration under vacuum the ' residue is purified o B Slte| t||0(r:]a col um
(eluent : CH2C12/ Et O NH40H (20% : 20/5/0.5). A violet|po I's obt ai ned
with a yield of 73% Melting point : 108-110C. 35. 3)

N- (4-ani |l i nophenyl)-3-[(3-nitrobenzyl)am no] propana~ide. 25 1.40 g (5.5
nol e) of internediate 35.2, 0.92 g (6 nmol e) of 3- niXVaHanzal dehyde and 3
g of 4 .~ pulverul ent nol ecul ar sieve which has been activated bef orehand
are added successively, under inert Pidg@a@here, into a flask containing 100
m anhydrous MeOH The reaction mxture 1s agitated vigorously for 15 hours
before the addition, by portion of 0.24 g (6 mMvle) of NaBH4. Agitation

i s maint ai nSynthesis ofintepme %&X&so before the addition of 10 M of water.
)Aftir a quarter of an hour, the sieve is filtered out and the reaction

m x§ure is S&ht’h@ﬁ!x Pdi* thWa‘Pd’eh%és of G Bimen%zgn?es Eﬁ"‘geﬁrﬂaﬂnﬁuﬁhm ) ldefin@s hed

successively'w,th wat.er and water, dried er sodi um
~4 - SS sull’fﬂ’(é&‘@y‘ﬁldleﬁ%’rbéé I&H&Frw?c@n@%ewauﬁbPérl),vl&édurﬁu”rﬁec @grﬂdd’é i s
purifiedson(m69),1768).col um (el uent: CHZC12/EtOH 20/1 ). An orange oil is
obtained with a yield of 94% 35.4)

3-[(3-am nobenzyld am no] - N- (4-ani | i nophenyl ) pr opanam de: Reduction of the
vitro function of internediate 35.3 is carried out in the presence of 5
Pd/ C in ethanol, under the conditions described for internmediate 2.2. After
filtration of the Pdl C and concentrati on under vacuum the product is
directly used in the foll ow ng stage. Lmé

3-[(3-{[ am edess theayens fgfinediy @ra@trh:eyélrfhmﬁ #lapd)sgientiBg serma used h@rhbpvrenyn
propanam detﬁeréd%{éjﬁ)@&ﬂh rab ‘i’l@at dsuéll)OuﬁQerﬂo&d by 4R J7aRhS) sp Elah&tlﬂrtﬁs(ﬂeﬁiﬁ) 35.4
and 0.50 g I"ETTD| e S me';?ivqgé % Eene th| ocar boxj.md

hydr oi odi de es%‘&?rl} eﬁ"nﬂﬁ ¥r fications, wastent apPggHops, pateRss
flask" in tbﬁdpthesmfaendefs ni¢nfidned hefélaré Gndvipirated b wayrof éferencelhe ' reaction
mxgure is agitated for 20 hours at 23C. After evaporation of the sol vent
und@r



% he residue is taken up in 100 ml of a mixture of NaOH 1IN and et hyl
15 ( 1 /1 ). After decantation, the organic phase is WﬁéhMAﬂM}th 50
Fater followed by 50 ml of salt water. The organic solution is dried
aagnesi um sul phate, filtered, concedtrated under vacuum and the
'\', e is purified on a silica gel colum (eluent: CH2Cl z/ Et OH/ NH4A0H

g 2015 e e Hetbode der

i he%g%?r(%)uoﬁhg eRath eiﬁ%f%rg%&ﬂ\ffg%quﬁﬁ{- 1}1 anol angrds\cg{l]&??éﬂf %ﬁb&’yﬂ;{ he
addi tgon of naWeK Riepnsd PLResyiqting H’&‘FISC%N&E ¢ FYCREON. After agitation for
Bur at 20C, the reaction mxture is concentrated under vacuumto
#c a pale yell ow powder. Melting point: 184-186C. Exanpl e 36:
2{2-[ (10H phenot hi azi n- 3-yl met hyl ) am noJet hyl J
%) - 2-thi ophenecar boxi m dam de: 36 25 The experinental protocol used is
®e as that described for internediates 35.3, 35.4 and 35.5, starting
OH phenot hi azi ne- 3- car bal dehyde (J. Chem Soc. (1951), 1834 ; Bull.
. Ehim Fr. (1969), 1?69) and 4-nitrophenethyl am ne. Beige foam Ms:

M+ §57. 1. M
N-(4-g[am n met hyl i dene] am no} phenet hyl ) - 2- net hoxy 30 10H

phenof hi azi ne- 1- car boxam de hydrochl oride: 37 .. The experinental protocol

{s theE%ﬁ%l@P NhaipRands K& rEzcmbﬁe.?e-ca%aﬂmaﬂnM@m
2- metghoxy- 1 'p wggt azl ne- 1- car oxyI ic acid Med, Chem (1992) 35(4),
21 vhygrojeygessh . 724) and 4-nitrophenet hyI am ne. Pale yellow solid.

POI §l92% Fﬁ%@ef%@mﬁr@ ?ﬁﬁ A:F §%5 ro[ ik Ae) Lf%ﬁfieg.gpw 10H

) h| azin- 1 yl) am no phenecar boxi m
8. 1) thieplieRpjo %wwayﬁrcaa lﬁ@nrléar wérlwergmeo ape giyeq togethaping  of
2- metghoxy - 18ini) TREI Lhdaznne cﬁfaﬁm@lsﬁ&@é VEHe rdaaqiarn@rtu@rlmeataa aDPPERer 4§ N A

t hree} necked fl a nt ai.ni n us et t her
nol ) of agg‘gls ut enscgr'e’ﬁéal_ﬂaﬂ YSCWOTaFF%K “‘grﬂﬁ Q’ﬁosé’e‘% bg%ﬂécgés at
Thgor efitteiednandi washed sesexalgm‘rws esnicd':ass:velthuh Ssairo2mG! laed catleyl tdtleer. A
dr opwi se ad I ; tation is
mai lrcr)}tM i ned %¥d£ o er§s %l%tghggrgthz(ﬁ%qilg? 9?% %ﬁ@@%ﬁfsﬂﬁlg%%?gg i n!t 0 1|50
m |cre cool WB«AH&AO%W%WWG&J@) 6.9 @t 1Hh @ran. ) I &¢.30dm g enm; 7et0
gt hylj acet apf; 1Hhm®haad)rsrmlmt¢@mﬂ t%m\a?rw)ed S\éB(I , TAONH); %5 g2y, \m{?r
ried over rated under vacuum e evaporation
residue is ygﬁgﬁ IJLI#]%%JP%@ Ey&igyher filtered and dried to plrooduce a
red sol i1 WiR:hvcan arBidynedd th9%0fen80% Mel ting point: 155-160C. 38.2)

-[4-(2-{[ (2-nmet hoxy- 10H phenot hi azi n-1-yl ) met hyl ] am no}

et hyl ) phenyl ] - 2-t hi ophenecar boxi m dam de: The experinental protocol used is
the sane as that described for Exanple 36, starting frominternedi ate 38.1

%nd{j FI( %w ‘ggﬂzrﬁ\‘f“g(b'é% S?@Fﬂw]]amigm}[f&’ﬁ?z néﬁ%@ﬁﬁg&lfm dani de:

) 39 39.1) 2- béuzeneacetimide\liydoachleridéi 2 henot hi azine: 1.08 _ g (5 mmmole) of
2- hydroxyl OH phenot hi azine (J. Med. Chem ( 1992) 35, 716) is dissolved,

under argon rous TH a flask. The sol ution
is then coo?éi43%%?'&%6@“%3“‘8'%?%%@@“%%‘) g5 {60% is added by

gor t It ons. Af tsarg @9irkablep Bf ﬂ%lﬂ&h dﬂyléaﬁﬁme 1.8 d@gl&ﬁnﬁldl@)wf@-mﬁf)phenylacetlc
-nitro rtions an e re.is

St at odt  oreid ol P el 3iesiE. ot iy SriRaBrat R AGAESE A distitfbg

wat er. The pucselsively s irextar at@@ed nilwi flaskwi tTheR5 2127 CHR2CLRA arminblee cufganBc 30
sol ution is i t: [ .

wat r Afteflwgglgﬁ%( over @gé%gycm H{] @dgghndgt% W@%ﬁ‘&”éﬁ}qg‘&ﬁ 5 acuum

t he évapor ahpws A@sscipitate of diaydlshexpilusea @) forms (?dmhm ﬂlwlr‘ueand nnsed with

CH2C} 2/ Et OHy @i Jott &hP8icRtate. Afltlﬁr ﬁﬁﬁfk“%"ﬁ;ﬂeﬁt{v ed e cessive thH mPlo ft fe
puregt f IS re sta si ng

actions,. a,maroon s s _objal he
|soprop§$ f’é\“ﬁfé‘ )5‘\“ %tnﬁ ¥ é'()lrgl 3 Wléﬁef’ysooﬁ’tl W°Wtsﬂ oploél%é 7%
:;QCi% gH[ZE) 1ﬁh’all3h2&05mhﬁﬁ)fga12wai@xy1)m&1f rgaﬂl& Phadel 1§er1ea 0%er ﬁla@ﬂesﬁﬂrll %ﬁl@h@t)e of
n e) o ar ccessi ve
Soruti on-or Here8 o4 eSndchrae Tia Ve By cresBnNE Bsefl oGO of piBeR 5
m og aceti colarrmd(ehmnt 1h®ta11e/aﬂiyl HCetaie 12)N) The hparesh diaetions agi tolleetedf and 18

hours at 20C. The reaction mxture is then made basic by the addition of a
30%:;

gueous NaOH solution. The product is then extracted twi ce using 50 ni

of 2C1 2. The organic solution is washed with 50 m of salt water, dried
overd MyS04, filtered and 1 o concentrated under vacuum The residue is
puridied on a silica colum (eluent: Heptane/AcOEt: 1/1). A pale yellow

sol¥® is obtained with a yield of 20% Ml ting point: > 175C
nposi tion). 39.3) N -{4-[(10H

~i L  _  r _r o owt e g =



Peexperinmental protocol used is the sane as that described for
Pedi ate 2.3, starting frominternmediate 39.2. Sal non- pi nk zglld
Ag point: 105-116C. r~"'' Y,~ 58 _ Z 1 MAR 2003 Phar naédl W 2%
o of the products of the invention”Study of the effects on neurona

' i tutive NO synthase of a rat's cerebellun1The inhibitory activity of
#roducts of the invention is dete b surjng their effects on
: ucg“a ¥ Yvﬁéaow Jr

onv e ePBIRIE IS XARHALIDLTHST 1P HEY o TheHpredestis wiediase 5
g di ng;fointthefollodiifig sageret hod of Bredt and Snyder (Proc. Natl. Acad.

i | YO
&‘3&% Q?:g(ggdr ngr%%@ls Em??@ﬁ%\%gg—h NHZSSO& §p§ é@'@D@V’*ge(ﬁongme zed!

voI usrﬁfbﬁ‘]}@xﬁfséc $Qm @FOI’QHEI]’E@(BWW Bpita, Bh Wz)pH 7.4, pepstatin |

ng/m, leupeptin 10 ng/m ). The honpbgenates are then centrifuged at

-' g f -Ri L den gl ass test tubes in
h 300% 5)1;?ﬁ'ﬁinﬁcﬁgg#&%&gﬁ?g@?b?ﬁaﬁéﬁﬁ%ﬁgﬁﬁw of HEPES (pH 7.4), 2 mM

DTA, A.sblutivhof ilCadhe@jate 2 iMOSH gilil t54i romols) im k) nd ofieh ethyt echtaie/dthradPH and

10 §g/m u r t I ng 100
[ T s ks Defre g15tad PUCGA, 168, ot Slphaapl il uigetebetiio 100,

flon- r aentedlaye wmpeérm%arfaawtlaéagar ﬂi% r?@&@’@ RS i§ pgitatesk Wafleh@ addi ng ;

5 50t hlh roét&fm%ﬁﬁt(q 5 Edii)?fcfrllﬂﬁiurg()hﬂﬁﬁtzb?! o tark c{fﬁbemﬁfd PYC25 pl Y

are§ ei t her e er e reacti

ot roa et e Sipiared By ion Brd U Fipieit Goncepmed wiieE viSREL st © 1
P . Af é\expomeﬁlrasgdmms purifjddesn ahsilicagpelacolumh (elokntmhepthndXMifixXacetme:n, t he |l

’ 22 ounds gk éurg {REh41 0 it ghfl sl u&é@“fgﬂu@f%@@%%%T“So
dy of NMR er(e@a M) dmcph,da)cuaer(moaaia,tmmm Iﬁp(sggnscnaj 3C11i)r(lbeoadof a

L?tnlgiu'rf”%?ﬁ!&rﬁ sBo il S N GR R Lo R IR0 dacion, o

detierm ned by the concentration of mal ondi al dehyde (NDA) The MDA produced
by fper oxi 23} 4-{[2-tHienylfiniing)aiethylfmhing }-2o[4a(ihenylamincphenyl]ndi cat i on of
lipidic p gﬁH r, and KH Cheesenman, Meth. Enzynol. ( 1990) §
186: 407-%‘%‘&1. ﬁq%lldggrvgg%cgﬁ@%ﬁezy rats wei ghing 200 to 250 g (Charles B
River) we0.d4gacl.3d immdlehyofdintapietiate A2 add .42 aldr67 maole) exf Baméethyledred, '
t hen hono i i f H=
74 Tho REMGEERHNARatBERER AR )l & iSorsEBist] nE oA E00eT, T
The p2d | eflasks Blee mgtmdnmtureemcagltmdtfhe2@éayuxsfattah@nmmtrp reé 90°Ct hftgrel | et

is repl aC@\lebfhtl%H%?ﬁfé%OWén@ﬁn&r QQélfﬁﬁth@Jeklﬁﬁe & tailerPip tho1 08! mPGKh Exﬁmnre' fuged
at 515 ¢ m nut e e supernatant Is used I medi ately

det er m neofm spdgmang; h)%@,cgtil}ec(éfll)oﬁﬂeq—ﬁ%caﬁ@ﬁlgg,et,ligtogga&c phage 1§ washed Wi cor tex -
(500 ~1) $Gml Itffubaéﬁﬂ)llmveam 5®ml bF saitwdters The tdﬂ@nﬁlr ssletiere isolriédever

conpounds_t o bete ol ve The d'c ero ation
rontti on meguih AR Ee dinsgid, aierGlist Biadabun 3R heefie BRI 71, g
ascor i ¢ acsilicaagel4cotivinn (eIueht Ltthﬂ AG(Be). 5IThaf pare fracildmataremoﬂlocte&(hnm nut es
at 37C, t

hydr oxyl a{;@géﬁ?ﬁ%de?ft}?ég T‘}ﬂgn?g?’ﬂ gbtgﬂnih ?Jnﬁ(yl{%i quhse/{ﬁar;[t‘hlefl ed

usi ng a ceATBRQURALs rhsntdé%@lveéyn H@a@pvlr@déakﬁ%hb ng al dasgdytionqRHCl in

Zl%get %L%@?ﬁgﬁgktﬂ‘@ﬂﬁl) (@Ef&mig)tamﬂ hrorZBQeu hgufva\:at tzm@mqglqeiﬁoﬁ Ifnggtm% i%gg;l t atR
o cauce. aCUESHIEEE SRS T FEeH AR, PRGH 5B SOIeDEHED A o AITHIBPORE ch i <
equal 3¢ o %@rmﬂmtﬁmldmdfoant al . European J. Phar macol (1995) 285

203-206) . N 2 1 nd 35
to 37 descrl be ove sm m@’%«/\eﬁiﬁﬂé 46° (gl%adg 1}11(1\1'\;3%62%’3%1?_ 60
1. Pr oduclHofhl@Eh‘?m)aW G0cmmra A, grom. )B7A9XW-24‘1,MI0NH 240|()m 3H, arom.); 7.55

(m, 4H, arom.); 8.14 (m, 2H, thiophene); 8.95 (broad s, 1H, NH*); 9.86 (broad s, 1H,
NH%); 10.41 (s, 1H, NH-CO); 11.60 (broad s, 1H, NH™).
35  IR: vc=0 (amide): 1649 cm™1; ve=y (amidine): 1597 cm-l.
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AL LT W

1. 5 ~ represents a phenylene radical which can conprise, in

__u to the two chains already represented in general forrrul % Mﬁ
A substituents chosen froma hydrogen atom a hal ogen, é; q.w
i~%a | i near or branched al kyl or al kesé- radi cal having 1 to 6 car bon

at orgg; ArepresentsaR>>RR~NaR2R3WRs 10 radical in which Rl, RZ,
R3, ®4, d hal , the OH
arouf ' a N EmniS -y A RERTERRRp e QR PRER BTN 15 2950 6" car bon

'-' Q‘,mlmmnn)phwyljracuamﬁﬂehydnblcdaldp R6 and R~ representing,
enden a hydrogen atom the OH group, a linear or bxanched al kyl or

xy radlc I 1 car bo tonms, or also a -CORg group, ~ 5 R8 r
dent i nd ﬂ?’@%ﬁgﬂﬂ 'Hi’é’ﬂﬁ"'ﬂ‘h’@ A% oup, a lineax or branched al kyl or

- M r?dlgcgadzﬂmfﬁhﬂme YloftgarfiteapHeAs, atgargs(t64cgmhﬂ%f833ﬂpotd39iuai1@b:ﬁ%rlﬁte and
dsenting en a r a l.inear or
nod aBEHE (Ot SHPOIRb A risRiothE! CBoRtstAts, B inedticd Bpés B g,
dgen atmmsphére, kd graSpml fask cadainog H0ant b€dHH.| The reactiah kaixjur® ds

K ggn[]?\égl?ﬂecﬁat JQﬂE’x P&fzbl%@t’ﬁﬁ@ aﬁgls %ne&@%n@ théAleRL is c%ﬂéexﬁr ged yder

’ rogen atom 't [ near or bra
i dal haveduged, N%S‘Hecaﬂ%ﬁe% ysnis, takep 1unvnR 584k of gthyl cﬁce@tqqanctewa@iwd R2 |
§Rs radjGalsively With®3d i-of Rater BAd 564! &%altewmﬁ efThe okg’m:gﬁm@m ided @

ggen atom haI P, ear or branched_al k
0°n o araodingy ooignate. ke PR undgy Sacibim g Nor i oA gk e

radi §al , I5 pife &radncﬂrg bﬁpﬁegﬁﬂalt lkgeg , coluifke pehant lzlﬂ’lyl achytly Olptanat 018) mm; OH
group, a I near, or raacne a OX. | C aVvl B al bon
1tomd 5 epiBhutoaitef Dadum. Sl pRudd bRl O desbe, Rl

group, a | ipomar8les3 W.anched al kyl or al koxy r adical having 1 to 6 carbon

p, or Wﬂ}paoﬁwﬂadcﬁcq r§P1 86NN R xlmgpamée@t b, cﬂzvyﬂsvﬂg&s, at om
t he grou §£éﬂ% inear’ or 18 branched al kyl radical having T to car bon
atons, B rég‘v 3 - CHe- NO2, a linear or branched al kyl radical having 1

to 6.carbon atons, arbocyclic or heterocyclic aryl with 5 or 6 nenbers

cont ai ni ng3,h)um|f}obﬁéﬁxga&aiﬁsac¢d}osen fromQO S, Nand in particular the
t hi ophene, furan, pyrrole or thiazole radical, the aryl radical_ being

opti onal | y 298¢l lg)yof dnterrandiate Sel irdissolvedHn 45rmk phdichiorrmethars isra
br anched abybml fiskeder arnisbiehatmiongliceal Thbaicie s L0181 BaVRY (o or B

t I
| hependent i A1 el S ERpisncdio BE adged SRR iteo e EBHHOPIBRERF Hhavi ng
1 to 6 soar hgiteted dos 30and « yatfohoursnatt ambieaditemperatire. R~ The asudutRn 4s ftherm Wi t h
the nit rog?&’lC@I’lQ & uhl & r@&&%’&hﬁé&s&}@t %‘h%céoﬁécgaﬁ%ﬁ fesidu¥Ss tteﬁ(eg ug, H‘%@ﬁf §¢ the

el enments of the chain e|n sen froma p conpose -NH,
-O or -S- cthyl arstate prd Weshe witho20 md of avatest Ihy omwﬁ phsse @ dedypvexmedigm j n
whi ch R~ 5gilgRdt€SERdéred an@wdﬁ&a&ateatxﬂlabma@u}ﬂ n@%n@w golians f&ehlﬁédkwhmr@dl cal
)thI 'n gclo ' %e o? ngn al'thoms Nﬁt o%?aru?és P S fgme @ure t(N&g %ew@tly n‘Np@p
~- CO- NRs ~folroau:lngstbge Meltmg point: 190-192 °C.
NMR H (100 MHz, CDCls, 8): 2.00 (broad s, 1H, COOH); 4.80 (s, 2H, CHy); 7.60
(AB, 4H, Ph-NO»).

3.3) (4-nitrophenoxy)-N-[(4-phenylamino)phenyl]acetamide:

1.65 g (8.98 mmole) of 4-aminodiphenylamine, 1.77 g (8.98 mmole) of intermediate 3.2
30 and 1.27 g (9.42 mmole) of hydroxybenzotriazole are dissolved in 40 ml of THF in a

100 ml flask, under a nitrogen atmosphere. When all have dissolved, 1.94 g

(942 mmble) of 1,3-dicyclohexylcarbodiimide is added and the reaction medium is left

under agitation for 15 hours. The precipitate of dicyclohexylurea formed is filtered and

rinsed with ethy] acetate. The filtrate is evaporated under vacuum and the evaporation
35  residue is taken up in ethyl acetate, it then forms a precipitate which is filtered and

\M@&;m, e s -



kepresenting O or 1; Y represents a bond or a radical chosen fromthe
fn, -, -(CH2)m O (CH2)"-, -(CHZ)m S-(CH2) n-~ - (CH2) m NR~ CHZ)n-

F)m 1~R~ g-CO- (CH2) n- (CH2) , n CO-NR~ 8- (CH2) " -, (CHZ)mQ(Cé—iQ

M als, Qrepresenting piperazine, hojupiperazine, 2-nethyl pi per a2| ne 30
2, 5@i et hyl pi per azi ne, 4-oxypi peri di ne or 4- am nopi peri di ne radical s, -
4n and n being integers fromO to 6; MAR 2003 R~ ~,, R~ ~ and R~ 8

¢ sent rinsedQiSEdEn sAPE sg}vwdﬁo@réﬁnﬁh é?ﬁfb'fs optainerb with ¢ yipldof 58 dhe cy !

radiga d aff( Bﬂctjebbﬁ’ne@ i§ 86fFRknAY PiFe toWe Bed Alréctyfin i ﬂ)lllaw%ﬁﬁﬁe EMatquf Odfct
I ng

accd g#gg% characterized in that: A represents a
RZ I§ R3 WP&“‘ é €n whi ch R~-, R2, R3, R4, RS represent, independently,
a hy rogenNMR)l’ﬂﬂ (1 6@eMBiz, 1B, ¢ 455I($,r?é‘hrcﬁrob,riam&da®$,ldﬁ NiD); Z110d(xy

i&al r han Y ~ r a hydrogen atomor a
.- a%ﬂancx%l ?8? (A8 @Irlalalﬁlw,h%g{gbroﬁ@i) mSNHJom ydr og

l'i ndfar &r o carbon atons, or a R~ O
Ra B | R3 w Rs radi cal in which R~, R2, R4 RS r epresent,
|ndenden3#y(4-miﬂmﬁegw)ﬁﬁﬁphmlmﬂg)mwPcﬁamldféar or branched al kyl

A k | b |

1000 et I intorhitae 80 BRNATR 2B BANECE HiRd of BoRRREC! ' ©
het & oat ongthahokdishlpragmati@ne S HI 1akd) and @a}EIQfLRﬁﬂadtumé onma@lpmmelo%uaran
pyrrpl e or; i Bhd%alifto’a2H0GAl MiodR. G{"Hélmﬁ(ﬁi}é %la&%hﬂﬁe%h&&ﬂ@éﬂ }M‘es%ﬁltéséf' tuted
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(broad s, 1H, NH); 6.70 (m, 4H, arom.); 7.10 (m, 4H, arom.); 7.25 (m, 5H, arom.); 8.20
i |5 (broads, 1H, NH-CO).

3.5) [4-{[imino(2-thienyl)methyl]amino}phenoxy]-N-{(4-

phenylamino)phenyl]acetamide hydroiodide: 3

A mixture of 0.3 g (0.9 mmole) of intermediate 3.4 in the presence of 0.25g (0.9

mmole) of S-methyl-2-thiophene thiocarboximide hydroiodide in solution in 20 ml of
20  isopropanol is heated at 50 °C, for 15 hours. The reaction mixture is filtered and the

solid obtained is rinsed with ethyl ether. A yellow powder is obtained with a yield of

78%. Melting point: 163-166 °C.

NMR 'H (400 MHz, DMSO dé, 8): 4.75 (s, 2H, CH,0); 6.77 (m, 1H, thiophene); 7.04

(m, 4H, arom.); 7.19 (m, 4H, arom.); 7.40 (m, 3H, arom.); 7.50 (m, 2H, arom.); 8.12 (m,
25  2H, thiophene); 8.81 (broad s, 1H, NH*); 9.70 (broad s, 1H, NH*); 10.01 (s, 1H, CO-

NH); 11.20 (broad s, 1H, NH™).

IR: vc=0 (amide): 1647 cm-!; vy (amidine): 1598 cm-!.

Example 4: 4-{[2-thienyl(imino)methyl]amino}-N-[2-(phenylamino)phenyl]-
benzenebutanamide: 4

30 The experimental protocol used is the same as that described for Example 2. The
product is obtained in the form of the free base (white solid). Melting point: 164-

1 2H, CH3); 6.37 (broad s, 2H, NH,); 6.76 (m, 3H, arom.); 6.87 (m, 2H, arom.); 6.96 (m,

; 167 °C. .
] NMR 'H (400 MHz, DMSO d6, 8) : 1.86 (m, 2H, CHy); 2.35 (m, 2H, CHy); 2.55 (m,
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15 Example 6: 4-{[2-thienyl(imino)methyl]amino}-N-[4-(4-
methoxyphenylamino)phenyl]-benzenebutanamide hydrochloride: 6
The experimental protocol used is the same as that described for intermediate 2.3,
intermediate 6.2 replacing 4-amino-N-[4-(phenylamino)phenyl]-benzeneacetamide. A
beige powder is obtained with a yield of 65%. Melting point: 200-202 °C.

20 NMR !H (400 MHz, DMSO d6, 8): 1.91 (m, 2H, CHj); 2.33 (m, 2H, CH,); 2.67 (m,
2H, CHy); 3.69 (s, 3H, O-CHs); 4.71 (broad s, 1H, NH); 6.81-7.00 (m, 6H, arom.);
7.37-7.45 (m, 7H, arom.); 8.20 (m, 2H, thiophene); 8.90 (broad s, 1H, NH"); 9.87
(broad s, 1H, NH*); 9.92 (s, 1H, NH-CQ); 11.67 (broad s, 1H, NH*).

IR:vc=0 (amide): 1664 cm"!; ve—y (amidine): 1603 cm-!.

,: 25  Example 7 2-{4-{[2-thienyl(imino)methyl]amino}phenyl}-ethyl: [4-
‘ (phenylamino)phenyl}-carbamate hydrochloride: 7

7.1) 2-(4-nitrophenyl)-ethyl [4-(phenylamino)phenyl}-carbamate:

1.18 g (3.9 mmole) of triphosgene is dissolved in 15 ml of dichloromethane in a 250.ml

flask, under argon,. Using a motorized syringe, a solution of 2 g (12 mmole) of 4-
30 nitrophenylethanol and 1.7ml (13 mmole) of N,N-dimethylaniline in 40ml of
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Example 8: N-{2-{4-{|2-thienyl(imino)methyl]amino}phenyl}ethyl}-N’-[4-

(phenylamino)phenyl}-urea hydrochloride: 8

30  8.1) N-[2-(4-nitrophenyl)-ethyl]- N’-[4-(phenylamino)phenyl]-urea:
0.5 g (1.7 mmole) of triphosgene is dissolved in 8 ml of dichloromethane in a 100 ml
flask, under argon. Using a motorized syringe, a solution of 0.92 g (5 mmole) of 4-
aminodiphenylamine and 1.44 ml (8.2 mmole) of diisopropylethylamine in 15 ml of
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fagjm{z%antpm S%iam*}heﬁ%'ell”ﬁ ur¥a hy Lﬁmd}ohphenyl ) N-[ 2- (4-t ol ui di no) phenyl ] bu
0.38 g (1.10 mmole) of intermediate 8.2 and 0.34 g (1.21 mmole) of S-methyl-2- ,'
thiophene thiocarboximide hydroiodide are dissolved in 20 ml of isopropanol in a 50 ml |
flask. The reaction mixture is agitated for 20 hours at a temperature of 60 °C. After '
evaporation of the solvent under vacuum, the residue is taken up in 50 ml of a 1/1 |
30 mixture of a saturated solution of NayCOj; and ethyl acetate. The reaction medium is
vigorously agitated and after a few moments a precipitate appears. This is collected,
filtered and rinsed successively with ethyl acetate and water. After drying, the .
precipitate is purified on a silica gel column (eluent THF). The pure fractions are }'
collected and concentrated under vacuum. The solid obtained (300 mg) is redissolvegl '
35 in 80 ml of THF to which 2 ml of a IN solution of HCI in ethyl ether is added. The
hydrochloride formed precipitates, it is filtered and rinsed with THF followed by ethyl
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! ”dep%‘deﬁtio\’ °C,q"01hgxger RSEN ﬁte%mutl%n is then poured into 100 ml of water and extracted

with 100 ml of dichloromethane. After decantation, the organic phase is dried over

magnesium sulphate, filtered and concentrated under vacuum. The solid obtained is
taken up in ethyl ether, triturated and filtered. A yellow powder is obtained with a yield
of 89%. Melting point: 122.1-122.5 °C.

20 NMR 'H (400 MHz, CDCl3, d): 1.3 (t, 3H, CH3, J =7 Hz); 2.75 (m, 4H, piperazine);
3.30 (s, 2H, CO-CH;); 3.50 (m, 4H, piperazine); 4.20 (q, 2H, CH>-CH3, J = 7 Hz); 7.45
(AB, 4H, Ph-NO»).

9.2) 4-(nitrophenyl)-1-piperazine acetic acid: j
32.4 ml of a 1M aqueous solution of LiOH is added dropwise at 20 °C into a flask ¥
25  containing a solution of 3.8 g (13 mmole) of intermediate 9.1 in solution in 80 ml of :
THF. After agitation for one hour, the reaction mixture is acidified to pH = 5 with a 2N
solution of hydrochloric acid. The precipitate obtained is filtered and rinsed with a

minimum amount of THF and water. The product is used as it is in the following stage.
NMR H (100 MHz, D50, 6): 3.30 (m, 4H, piperazine); 3.60 (m, 6H, piperazine + CO-
30 CHy); 7.45 (AB, 4H, Ph-NO,).
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25 Example 10: l-{[(4-phenylamino)phenylamino]carbonyl}-4-{4-{[2-
thienyl(inﬁno)methyl]amino}phenyl}-piperazine hydrochloride: 10
The experimental protocol used is the same as that described for Example 8. The
product is salified under conditions which are identical to compound 2 except that THF
replaces methanol. A yellow powder is obtained. Melting point: 239-240 °C.

30  NMR 'H (400 MHz, DMSO d6, 8): 3.30 (broad s, 4H, piperazine); 3.70 (broad s, 4H,
piperazine); 5.80 (broad s, 1H, NH); 6.73 (m, 1H, thiophene); 6.98 (m, 4H, arom.); 7.17
(m, 2H, arom.); 7.28-7.37 (m, 7H, arom.); 8.16 (m, 2H, thiophene); 8.65 (broad s, 1H,
Ph-NH-CO); 8.80 (broad s, 1H, NH*); 9.80 (broad s, 1H, NH*); 11.52 (broad s, 1H,
NH™).
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20 +NH); 8.15 (m, 2H, Ph-NO»).

11.2) 4-Amino-N-[4-(phenylamino)phenyl]-benzenebutanamine:

The experimental protocol used is the same as that described for intermediate 2.2,
intermediate 11.1 replacing 4-nitro-N-[4-(phenylamino)phenyl]-benzeneacetamide. A
brown oil is obtained with a yield of 36%.

25 NMR H (400 MHz, DMSO d6, 8): 1.55 (m, 4H, 2 x CH,); 2.44 (m, 2H, CH5); 2.97 (m,
2H, CHy); 4.81 (s, 2H, NH»); 5.27 (m, 1H, NH); 6.47-7.10 (m, 13H, arom.); 7.49 (s,
1H, NH).

11.3) 4-{[2-thienyl(imino)methyl]amino}-N-[4-(phenylamino)phenyl]-
benzenebutanamine hydrochloride: 11

30 0.10g (0.3 mmole) of intermediate 11.2 and 0.11 g (0.37 mmole) of S-methyl-2-
thiophene thiocarboximide hydroiodide are dissolved in 5 ml of isopropanol with
0.05 ml (0.6 mmole) of pyridine added to it, in a 50 ml flask. The reaction mixture is
agitated for 20 hours at a temperature of 23 °C. After evaporation of the solvent under
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of 1.25 g (5.96 mmole) of 4-nitrophenylbutyric acid in 25 ml CH;Cl,. The reaction
30 mixture is agitated for 30 minutes before the addition of 1g (5.42 mmole) of 4-

hydroxy-diphenylamine. After agitation for 3 hours, the reaction is stopped by the
addition of 3 ml of MeOH and the solvent is evaporated under vacuum. The evaporation
residue is purified on a silica column (eluent : Heptane/AcOEt : 100/0 to 80/20). A
yellow solid is obtained with a yield of 89%.
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2-thiophenecarboximidamide:

The experimental protocol used is the same as that described for intermediates 2.2 and
2.3, starting from intermediate 14.1. The product is isolated in the form of a free base.
20  White solid. Melting point: 120-121°C.

Example 16: N'-{4-[4-(3-anilinophenoxy)butyljphenyl}-
) 2-thiophenecarboximidamide: 16

The experimental protocol used is the same as that described for Example 15, starting
from 3-hydroxy-diphenylamine. The product is isolated in the form of a free base.
25  White solid. Melting point: 73-74°C.

Example 17: N'-(9H-carbazol-3-yl)-2-thiophenecarboximidamide: 17

The experimental protocol used is the same as that described for Example 1, starting
from 3-aminocarbazole (Pharmazie (1993) 48(11), 817-820). The product is isolated in
the form of a free base. Light beige solid. Melting point: 243-244°C.
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The experimental protocol used is the same as that described for Example 2, starting
from 3-aminocarbazole (Pharmazie (1993) 48(11), 817-820) and 4-nitrophenylbutyric
acid. Light beige solid. Melting point > 250°C.

MS: MH*: 452.2.

Example 19: N'-[4-(10H-phenothiazin-2-yloxy)phenyl]-2-
thiophenecarboximidamide hydroiodide: 19

19.1) 2-(4-nitrophénoxy)-10H-phenothiazine:

1.1 g (5.11 mmole) of 2-hydroxy-10H-phenothiazine (J. Med. Chem. (1992) 35, 716),
1.34 g (9.71 mmole) of K»CO3 and 0.94 g (6.64 mmole) of 4-fluoro-1-nitrobenzene are
mixed in 25 ml anhydrous DMF in a flask under argon atmosphere,. The reaction
mixture is heated at 70°C for 18 hours. The solvent is then evaporated off under
vacuum and the residue is taken up in 50 ml of AcOEt and 50 ml of water. After
agitation and decantation, the organic phase is washed with 50 ml of salt water. The
organic solution is dried over MgSOQy, filtered and concentrated under vacuum. The
residue is crystallized from diisopropyl ether. After drying, a yellow solid is obtained
with a yield of 83%. Melting point: 210-211°C.

19.2) N'-[4-(10H-phenothiazin-2-yloxy)phenyl]-2-thiophenecarboximidamide
hydroiodide:

The experimental protocol used is the same as that described for intermediates 2.2 and
2.3, starting from intermediate 19.1. The expected final product precipitates directly
from the reaction mixture, it is isolated by filtration and washed using iPrOH. Yellow
solid. Melting point: 175-180°C.

Example 20: N'-{4-[(10-methyl-10H-phénothiazin-2-yl)oxy]phenyl}-2-
thiophenecarboximidamide hydrochloride: 20

20.1) 10-methyl-10H-phenothiazin-2-yl 4-nitrophenylether:

0.014 g (0.58 mmole) of NaH (60%) is added to a flask under argon atmosphere,
containing a solution of 0.1 g (0.29 mmole) of intermediate 19.1 in 10 ml of anhydrous
DMF. Agitation is maintained, at 20°C, for 16 hours. 0.04 ml (0.58 mmole) of Mel is
then added to the reaction mixture, under agitation at 20°C. At the end of the reaction,
the whole is poured into 50 m! of ice-cooled water and the product is extracted using 50
ml of AcOEt. The organic phase is decanted, washed with 50 ml of salt water, dried
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Example 21: 4-(4-{[amino(2-thienyl)methylidene]amino}phenyl)-N-(10H-
phenothiazin-3-yl)butanamide hydrochloride: 21

21.1) 3-amino-10H-phenothiazine :

Reduction of the nitro function of 3-nitro-10H-phenothiazine (J. Org. Chem. (1972) 37,
2691) is carried out in the presence of Pd/C in an EtOH/THF mixture under the
conditions described for intermediate 2.2. A grey solid is obtained with a yield of 97%.
Melting point: 150-156°C.

21.2) 4-(4-{|amino(2-thienyl)methylidene]amino}phenyl)-N-(10H-phenothiazin-3-
yl)butanamide hydrochloride:

The experimental protocol used is the same as that described for Example 2, starting
from 4-nitrophenylbutyric acid and intermediate 21.1. Light green solid. Melting
point: 170-176°C.

Example 22: N'-(4-{4-[2-(10H-phenothiazin-2-yloxy)ethyl]-1-piperazinyl}phenyl)-
2-thiophenecarboximidamide dihydrochloride: 22

22.1) 2-[4-(4-nitrophenyl)-1-piperazinyl]-1-ethanol:

7.5 g (60 mmole) of 2-bromoethanol is added, under argon atmosphere, to a mixture of
10.35 g (50 xpmole) of 1-(4-nitrophenyl)piperazine, 7.6 g (55 mmole) of K,CO3 and 9
m! (65 mmole) of Et3N in 200 ml of CH,Cl,. The whole is then heated at 45°C for 18

hours. The reaction mixture is finally diluted with 50 ml water, agitated and decanted.
The organic phase is washed with 50 ml of salt water, dried over MgSQ,, filtered and

concentrated under vacuum. The residue is crystallized from diisopropy! ether. A yellow
solid is obtained with a yield of 89%. Melting point: 98-99°C.

22.2) 1-(2-bromoethyl)-4-(4-nitrophenyl)piperazine: .
8.6 g (26 mmole) of CBry is added to a solution of 5 g (20 mmole) of intermediate 22.1
in 75 ml of CH,Cl,. The whole is cooled using an ice bath before the addition, by




% u& ()-S 10% U& ()- " gHLOYFF& ()-******+aBaS4ll -10% u& ()-"

0% & ()- ' 110%u& ()-(s10%u& ()-! 10%u+u& ()- 10%& ()-%

++++7pf\ =1 3Z10%T8' () - 10- u10- uL0- Uy5#10% u& ()-:1V . F10%mu& @1 MR 383 09
- = e,

FTOY%pHOHS! () - ++, M --. a?f\ =1 |  THLO%ME () - 910%1&' () - IM 10%1&' () -g! , " 10%me’
()- & 10918 () - &&LO%N&! () -. .+ Y/ / 00cDF\ =1 | $f 10%1&’ () - @

Y1 10%T8 (PorSIGIeRS. 3 B-(P4 evede) of thiphandndiosphise. Agitation is maintained for 2 hours
(1){) oT/frép((yf SA}@ &%g/ &?r;% ?r!go d%?{o%@ 54 gr(i‘ : f§f! '&thfgeo@agé}atior_; and decantation, the organic
10%my ry & RIASRIS Washed i _@% &’ZW’-%‘?E_‘OJ’YBF&L%@)S%&& filtersg gnd yoncenpated om
égggémr{dkr !2v;ac1'.}um. Ttheva oration residue is purified on g, silica collzulrm(} (e}uesu:I oy
oo Tl 1 s Bl ot sl L R
10988’ ( ) -dbtainedsith p-yiekl 054 ( Melfing, pomt] UMRERSE. () - 5B66 7777777aVK@ 10 10
1033710% () - f 4- #109B&' () - F

1109B&' ( )yt £ 7 &LABRE & ) B ORB&{ ) 31008 () -
Towe () 29) ZELa g ophehy A Bipbe oy O TR oo amvka
3100& ()THE axprisichial ProtoCoiaised -iSithosase @y 188 dedesikgd( for Inteomediate)19.1,M

b | SRR RSl SO A ) LA Sl 4 i 6D a3ou RR() - S nt.

10 point: 224-225°C.

22.4) N'-(4-{4-[2-(10H-phenothiazin-2-yloxy)ethyl]-1-piperazinyl}-phenyl)-2-
thiophenecarboximidamide dihydrochloride:

The experimental protocol used is the same as that described for intermediates 2.2 and
2.3 starting from intermediate 22.3. ‘Light beige solid. Melting point: 198-200°C.

15 Example 23: 4-(4-{[amino(2-thien?’l)methylidéne]amino}phenyl)-
N-[4-(4-toluidino)phenyl]butanamide hydrochloride: 23

23.1) N'-(4-methylphenyl)-1,4-benzenediamine:

Reduction of the nitro function of N-(4-methylphenyl)-4-nitroaniline (/ndian J. Chem.

(1981) 20B, 611-613) is carried out in the presence of Pd/C in ethanol, under the
20  conditions described for intermediate 2.2. A grey solid is obtained with a yield of 85%.

23.2) 4-(4-{[amino(2-thienyl)methylidene]amino}phenyl)-
N-[4-(4-toluidino)phenyl]butanamide hydrochloride:
The experimental protocol used is the same as that described for Example 2, starting

from intermediate 22.3 and 4-11(.1itrophenylbutyn'c acid. Yellow solid. Melting
25  point: 142-145°C.

Example 24: 3-anilinophenyl 4-(4-{[amino(2-thienyl)methylidene]amino}-
phenyl)butanoate: 24

The experimental protocol used is the same as that described for Example 14, starting
from 3-hydroxy-diphenylamine and 4-nitrophenylbutyric acid. White solid. Melting
30  point: 110-112°C. -

5 mm—— - -
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over MgSQg,, ﬁltratxon and concentration under vacuum, the residue is purified on a

silica column (eluent: heptane/AcOEt: 80/20). A beige powder is obtained with a yield
of 32%. Melting point: 135-136°C.

25.2) 3-(2-azidoethoxy)-9H-carbazole:

A mixture of 0.9 g (3.1 mmole) of intermediate 25.1 and 0.20 g (3.1 mmole) of NaNj in
10 m] of DMF is heated at 70°C for 1 hour. The whole is then poured into 30 ml of a
mixture of water and ice. After the addition of 50 ml of AcQOEt and agitation, the
organic phase is decanted and washed successively with 20 ml of water and 20 ml of
salt water, The organic solution is 1_:hen dried over Na;SQOy, filtered and concentrated

under vacuum. After drying, a beiée powder is obtained (quantitative yield) which is
used as is in the following stage. |

25.3) 2-(9H-carbazol-3-yloxy)ethylamine:

A solution of intermediate 25.2 irL 50 ml EtOH as well as 0.3 g Pd/C (10%) are

introduced into a stainless steel autoIclave equipped with a magnetic stirrer. The reaction

mixture is agitated for 2 hours undér 1.5 bar Hy at a temperature of 25°C. The Pd/C is
then eliminated by filtration and the|filtrate is concentrated under vacuum until dryness.
The residue is taken up in ethyl ether and the crystals formed are filtered and abundantly

rinsed with €thyl ether. After drying, a white powder is obtained with a yield of 82%.
Melting point : 145-146°C. |

25.4) 2-(4-{[amino(2-thienyl)methylidene]amino}phenyl)-
N-[2-(9H-carbazol-4-yloxy)ethyljacetamide hydrochloride:
The experimental protocol used is the same as that described for Example 2, starting

from intermediate 25.3 and 4-nitrophenylbutyric acid. Light beige solid. Melting.
point: 233-234°C. i
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The experimental protocol used 1s the same as that described for Example 2, starting

from N-phenylanthranilic acid and 4-nitrophenethylamine. Pale yellow solid. Melting
5  point: 163-165°C.

Example 27: N-(4-{[amino(2-thienyl)methylidene]Jamino}phenethyl)-
2-(2,3-dimethylanilino)benzamide hydrochloride: 27

The experimental protocol used is the same as that described for Example 2, starting
from mefenamic acid and 4-nitrophenethylamine. Pale yellow solid. Melting
10  point: 168-170°C.

Example 28: N'-{4-[4-(2-anilinobenzoyl)-1-piperazinyl]phenyl}-
2-thiophenecarboximidamide dihydrochloride: 28

The experimental protocol used is the same as that described for Example 2, starting
from N-phenylanthranilic acid and 4-nitrophenylpiperazine. Pale yellow solid. Melting
15  point: 168-170°C.

Example 29: N'-(4-{4-[2-(2,3-dimethylanilino)benzoyl]-1-piperazinyl}
phenyl)-2-thiophenecarboximidamide dihydrochloride: 29

The experimental protocol used is the same as that described for Example 2, starting
from mefenamic acid and 4-nitrophenylpiperazine. Pale yellow solid. Melting
) 20 point: 166-168°C.

Example 30: 4-(4-{[amino(2-thienyl)methylidene]amino}phenyl)-
N-(4-phénoxyphenyl)butanamide hydrochloride: 30

The experimental protocol used is the same as that described for Example 14, starting
from 4-nitrophenylbutyric acid and 4-phenoxyphenol. Pale yellow solid. Melting
25  point: 119-123°C.

Example 31: N-(4-{[amino(2-thienyl)methylidene]amino} phénethyl)-

4-(4-hydroxyphénoxy)benzamide hydrochloride: 31

The experimental protocol used is the same as that described for Example 2, starting
from 4-(4-hydroxyphenoxy)benzoic acid and 4-nitrophenethylamine. Pale yellow solid.
30 Melting point: 155-157°C.
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10 Chem. (1964) 7, 158-161) is added to a suspension, under argon, of 0.23 g (5.73
mmole) of NaH (60%) in 20 ml anhydrous DMF. After agitation for 30 minutes at
20°C, 1.46 g (5.46 mmole) of 3-bromopropylphtalimide in solution in 10 ml of
anhydrous DMF is added dropwise to the reaction mixture. The whole is heated at 80°C
for 16 hours. After the temperature returns to 20°C, 5 ml of water is added and the

15  mixture is concentrated under vacuum. The residue is taken up in 300 ml of CH,Cl; and

the organic solution is washed successively with 50 ml of 1M NaOH, 100 ml of water

and 100 ml of salt water. After drying over MgSQy, filtration and concentration under

vacuum, an oily residue is obtained which slowly crystallizes. The crystals are washed

using ethyl ether. A beige solid is obtained with a yield of 40%. Melting point: 171-
20 172°C.

33.2) 3-(9H-carbazol-4-yloxy)propylamine:

A solution of 0.13 ml (3.24 mmole) hydrazine hydrate in 5 ml ethanol is added
dropwise to a solution of 0.8 g (2.16 mmole) of intermediate 33.1 in 30 ml ethanol,
heated to reflux. The reaction mixture is agitated and heated under reflux for 4 hours.
25  After the temperature returns to 20°C, the product is partitioned between 100 ml of
AcOEt and 50 ml of IM NaOH. Afier decanting, the organic phase is washed
successively with 50 ml water and 50 ml salt water. The organic solution is dried over
NaySOy, filtered and concentrated under vacuum. A beige powder is obtained with a

yield of 41%. Melting point: 146-147°C.

30 33.3) N-[3-(9H-carbazol-4-yloxy)propyl]-2-thiophenecarboximidamide:

The experimental protocol used is the same as that described for intermediate 2.3,
starting from intermediate 33.2. The expected product is isolated in the form of a“free
base. Pale beige solid. Melting point: 189-190°C.
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mixture, it is isolated by filtration and washed using iPrOH. Ye]low solid. Melting
point: 262-270°C.

Example 35: 3-[(3-{[amino(2-thienyl)methylidene]amino}-benzyl)amino]-N-(4-
anilinophenyl)propanamide trihydrochloride: 35

10 35.1) tert-butyl 3-(4-anilinoanilino)-3-oxopropyl carbamate:

The experimental protocol used is the same as that described for intermediate 2.1,
starting from Boc-f-Alanine and 4-aminodiphenylamine. After rapid filtration on a
silica column (eluent : Heptane/AcOEt : 1/1), the expected product is obtained with a
quantitative yield.

15 35.2) 3-amino-N-(4-anilinophenyl)propanamide:

15 g (42.2 mmole) of intermediate 35.1 is dissolved in 300 ml of AcOEt and 120 ml of
an aqueous 6 N HCI solution is added. The reaction mixture is agitated vigorously, at
20°C, for 1 hour. After decantation, the aqueous phase is recovered and made basic (pH
> 11) by the addition of an aqueous 2 M NaOH solution. The product is then extracted
20 using 2 times 50 ml of CH,Cl, and the organic phase is washed with 50 ml of salt
water. Afters drying over MgSQy,, filtration and concentration under vacuum, the
residue is purified on a silica column (eluent : CH;Cly/EtOH/NH4OH (20%) : 20/5/0.5).

A violet powder is obtained with a yield of 73%. Melting point : 108-110°C.
35.3) N-(4-anilinophenyl)-3-[(3-nitrobenzyl)amino] propanamide:

25 1.40 g (5.5 mmole) of intermediate 35.2, 0.92 g (6 mmole) of 3-nitrobenzaldehyde and
3 g of 4 A pulverulent molecular sieve which has been activated beforehand are added
successively, under inert atmosphere, into a flask containing 100 ml anhydrous MeOH.
The reaction mixture is agitated vigorously for 15 hours before the addition, by
portions, of 0.24 g (6 mmole) of NaBH,. Agitation is maintained for another 4 hours

30  before the addition of 10 ml of water. After a quarter of an hour, the sieve is filtered out
and the reaction mixture is extracted twice with 100 ml CH,Cl,. The organic phase is

washed successively with 50 ml of water and 50 ml of salt water, dried over sodium
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35.5) 3-[(3-{[amino(2-thienyl)methylidene]Jamino}-benzyl)amino]-
N-(4-anilinophenyl)propanamide trihydrochloride:

10 0.50 g (1.40 mmole) of intermediate 35.4 and 0.50 g (1.75 mmole) of S-methyl-2-
thiophene thiocarboximide hydroiodide are dissolved in 15 ml isopropanol and 15 ml
DMF in a 50 ml flask,, in the presence of 0.11 ml (1.40 mmole) of pyridine. The
reaction mixture is agitated for 20 hours at 23°C. After evaporation of the solvent under \
vacuum, the residue is taken up in 100 ml of a mixture of NaOH 1IN and ethyl acetate }
15 (1/1). After decantation, the organic phase is washed with 50 ml of water followed by !
50 ml of salt water. The organic solution is dried over magnesium sulphate, filtered,
concentrated under vacuum and the residue is purified on a silica gel column (eluent:
CH,Cl,/EtOH/NH4OH (20%): 20/5/0.5). The pure fractions are collected and
concentrated under vacuum. The compound is then dissolved in methanol and salified
20 by the addition of a 1N HCl solution in ethyl ether (10 ml). After agitation for one hour
at 20°C, the reaction mixture is concentrated under vacuum to produce a pale yellow
powder. Melting point: 184-186°C.

Example 36: N'-(4-{2-[(10H-phenothiazin-3-ylmethyl)amino]ethyl}
phenyl)-2-thiophenecarboximidamide: 36

25  The experi;nental protocol used is the same as that described for intermediates 35.3,
35.4 and 35.5, starting from 10H-phénothiazine-3-carbaldehyde (J. Chem. Soc. (1951),
1834 ; Bull. Soc. Chim. Fr. (1969), 1769) and 4-nitrophenethylamine. Beige foam.
MS: MH+: 457.1.

Example 37: N-(4-{[amino(2-thienyl)methylidene]amino}phenethyl)-2-methoxy-
30  10H-phenothiazine-1-carboxamide hydrochloride: 37 .

The experimental protocol used is the same as that described for Example 2, starting
from 2-methoxy-10H-phenothiazine-1-carboxylic acid (J. Med. Chem. (1992) 35(4),
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4.6 g (20 mmole) of 2-methoxy-10H-phenothiazine are dissolved, under an argon
atmosphere, in a three-necked flask, containing 140 ml anhydrous ethyl ether. 20 ml (50
mmole) of a solution of nBuLi (2.5 M) in hexane is then added dropwise, at 20°C. The
reaction mixture is agitated for 3 hours at 20°C before the dropwise addition of 6.2 ml
10 (80 mmole) of anhydrous DMF. Agitation is maintained for another 15 hours at 20°C.
The whole is then poured into 150 ml ice-cooled water and the product is extracted

twice using 200 ml of ethyl acetate. The organic solution is washed with 100 ml of salt
water, dried over MgSOQ,, filtered and concentrated under vacuum. The evaporation

residue is taken up in diisopropyl ether, filtered and dried to produce a red solid with a
15 yield of 30%. Melting point: 155-160°C.

"

38.2) N'-[4-2-{[(2-methoxy-10H-phenothiazin-1-yl)methyl]amino} r
ethyl)phenyl]-2-thiophenecarboximidamide:

The experimental protocol used is the same as that described for Example 36, starting
from intermediate 38.1 and 4-nitrophenethylamine. Grey solid. MS: MH+: 487.2.

20 Example 39: N'-{4-[(10H-phenothiazin-2-yloxy)methyl]phenyl}-
2-thiophenecarboximidamide: 39

39.1) 2-[(4-nitrobenzyl)oxy]-10H-phenothiazine:

1.08 . g (5 mmole) of 2-hydroxy-
10H-phenothiazine (J. Med. Chem. (1992) 35, 716) is dissolved, under argon
25  atmosphere, in 20 ml anhydrous THF in a flask. The solution is then cooled down to
0°C and 0.22 g (5.5 mmole) of NaH (60%) is added by portions. After agitation for 15
minutes, 1.2 g (5.5 mmole) of 4-nitrobenzyl bromide is added by portions and the
reaction mixture is agitated for 15 hours at 20°C before being poured into 50 ml of ice-
cooled water. The product is extracted twice with 25 ml CH;Cl; and the organic
30  solution is washed successively with 25 ml of water and 25 ml of salt water. After
drying over MgSQy, filtration and concentration under vacuum, the evaporation residue
is purified on a silica column (eluent: CH,Clo/EtOH: 99/1 to 98/2). After concentration
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solutlon The product 1s then extracted twice using 50 ml of CH,Cl,. The organic
solution is washed with 50 ml of salt water, dried over MgSQ;, filtered and
10 concentrated under vacuum. The residue is purified on a silica column (eluent:
Heptane/AcOEt: 1/1). A pale yellow solid is obtained with a yield of 20%. Melting
point: > 175°C (decomposition).

39.3) N'-{4-[(10H-phenothiazin-2-yloxy)methyl]phenyl}-2-
thiophenecarboximidamide:

15 The experimental protocol used is the same as that described for intermediate 2.3,
starting from intermediate 39.2. Salmon-pink solid. Melting point: 105-116°C.
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The inhibitory activity of the products of the invention is determined by measuring their
effects on the conversion by NO synthase of [*H]L-arginine into [H]L-citrulline
according to the modified method of Bredt and Snyder (Proc. Natl. Acad. Sci. USA,
(1990) 87: 682-685). The cerebellums of Sprague-Dawley rats (300g - Charles River)
are rapidly removed, dissected at 4°C and homogenized in a volume of extraction buffer
(HEPES 50 mM, EDTA 1 mM, pH 7.4, pepstatin A 10 mg/ml, leupeptin 10 mg/ml).
The homogenates are then centrifuged at 21000 g for 15 min at 4°C. Dosage is carried
out in glass test tubes in which 100 pl of incubation buffer containing 100 mM of
HEPES (pH 7.4), 2 mM of EDTA, 2.5 mM of CaCl,, 2 mM of dithiotreitol, 2 mM of
reduced NADPH and 10 pg/ml of calmodulin are distributed. 25 pl of a solution
containing 100 nM of [3H]L-arginine (Specific activity: 56.4 Ci/mmole, Amersham)
and 40 uM of non-radioactive L-arginine is added. The reaction is initiated by adding
50 pl of homogenate, the final volume being 200 pl (the missing 25 pl are either water
or the tested product). After 15 min, the reaction is stopped with 2 ml of stopping
buffer (20 mM of HEPES, pH 5.5, 2 mM of EDTA). After passing the samples through
a 1 ml column of DOWEX resin, the radioactivity is quantified by a liquid scintillation

spectrometer. The compounds of examples 3 to 5, 7, 9 to 12, 15, 16, 18, 19, 21, 22, 26,
27,30, 31 and 35 to 37 described above show an ICsg lower than 3.5 uM.

Study of the effects on lipidic peroxidation of the cerebral cortex of a rat

The inhibitory activity of the products of the invention is determined by measuring their
effects on the degree of lipidic peroxidation, determined by the concentration of
malondialdehyde (MDA). The MDA produced by peroxidation of unsaturated fatty
acids is a good indication of lipidic peroxidation (H Esterbauer and KH Cheeseman,
Meth. Enzymol. (1990) 186: 407-421). Male Sprague Dawley rats weighing 200 to
250 g (Charles River) were sacrificed by decapitation. The cerebral cortex is removed,
then homogenized using a Thomas potter in a 20 mM Tris-HCI buffer, pH = 7.4. The
homogenate was centrifuged twice at 50000 g for 10 minutes at 4°C. The pellet is
stored at —80°C. On the day of the experiment, the pellet is replaced in suspension at a
concentration of 1 g/ 15 ml and centrifuged at 515 g for 10 minutes at 4°C. The
supernatant is used immediately to determine the lipidic peroxidation. The homogenate
of rat’s cerebral cortex (500 pl) is incubated at 37°C for 15 minutes in the presence of

the compounds to be tested or of solvent (10 pl). The lipidic peroxidation reaction is
initiated by adding 50 pi of FeCl, at 1 mM, EDTA at 1 mM and ascorbic acid at 4 mM.
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10 5 @ represents a phenylene radical which can comprise, in addition to the two chains
already represented in general formula (I), up to two substituents chosen from a

hydrogen atom, a halogen, an OH group, and a linear or branched alkyl or alkoxy
radical having 1 to 6 carbon atoms;

A represents a

f R
R, N 4
R,
R; w R,

10 radical in which R, Rz, R3, Ry, Rs represent, independently, a hydrogen atom, a

halogen, the OH group, a linear or branched alkyl or alkoxy radical having 1 to 6 carbon
atoms, or a cyano, nitro or NR¢R7 radical,

Re and Ry representing, independently, a hydrogen atom, the OH group, a linear or
branched alkyl or alkoxy radical having 1 to 6 carbon atoms, or also a -CORg group,
15 Rgrepresenting a hydrogen atom, the OH group, a linear or branched alkyl or alkoxy
radical having 1 to 6 carbon atoms, or NRoR;,
Rg and R;g representing, independently, a hydrogen atom, the OH group or a linear or
branched alkyl radical having 1 to 6 carbon atoms,
Rj; representing a hydrogen atom, the OH group, a linear or branched alkyl or alkoxy
20 radical having 1 to 6 carbon atoms, or a -COR; radical,
and Ry, representing a hydrogen atom, the OH group, a linear or branched alkyl radical
having 1 to 6 carbon atoms,
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radical having 1 to 6 carbon atoms, or NRgR ¢,
Rg and Ry representing, independently, a hydrogen atom, the OH group or a linear or

10  branched alkyl radical having 1 to 6 carbon atoms,

B represents -CH,-NO», a linear or branched alkyl radical having 1 to 6 carbon atoms,
carbocyclic or heterocyclic aryl with 5 or 6 members containing 1 to 4 heteroatoms
chosen from O, S, N and in particular the thiophene, furan, pyrrole or thiazole radical,
the aryl radical being optionally substituted by one or more groups chosen from linear

15 or branched alkyl, alkenyl or alkoxy radicals having 1 to 6 carbon atoms,
or B represents an NR;3R 4 radical, in which Ry3 and R4 representing, independently, a

hydrogen atom or a linear or branched alkyl radical having 1 to 6 carbon atoms or a
cyano or nitro radical, or Ry3 and Ry form with the nitrogen atom a non aromatic

heterocycle with five to six members, the elements of the chain being chosen from a
20  group composed of -CH»-, -NH-, -O- or -S-;

W does not exist, or represents a bond, or O, S or NR;s, in which R;5 represents a

hydrogen atom or a linear or branched alkyl radical having 1 to 6 carbon atoms;

X represents a bond or a (CHy)x-NRjg-, -O-, -S-, -CO-, -NR4-CO-, -CO-NR;¢-,
-0-CO-, -CO-0-, -NR14-CO-0-, -NR4-CO-NR - radical,
25  krepresenting O or 1;

Y represents a bond or a radical chosen from the -(CHj)p-, ~(CH2)m-O-(CHo)p-,

~(CH2)m-S-(CH)p-, ~(CH2)m-NRg-(CH2)p-, ~(CH2)m-NR5-CO~-(CHz)y-,
~(CH2)m-CO-NR15-(CHo)y-, -(CHz)m-Q-(CHy)n- radicals,
Q representing piperazine, homopiperazine, 2-methylpiperazine,

30  2,5-dimethylpiperazine, 4-oxypiperidine or 4-aminopiperidine radicals,
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radical in which R, Ry, R3, R4, Rs represent, independently, a hydrogen atom, the OH

A represents a

group or a linear or branched alkyl or alkoxy radical having 1 to 6 carbon atoms,
Ry representing a hydrogen atom or a linear or branched alkyl radical having 1 to 6

10  carbon atoms,

or a

Ry
radical in which R, Ry, R3, Ry, Rs represent, independently, a hydrogen atom, the OH

group or a linear or branched alkyl or alkoxy radical having 1 to 6 carbon atoms;

B represents a carbocyclic or heterocyclic aryl radical with 5 or 6 members containing 1
15 1o 4 heteroatoms chosen from O, S, N and in particular the thiophene, furan, pyrrole or
thiazole radicals, the aryl radical being optionally substituted by one or more groups
chosen from linear or branched alkyl, alkenyl or alkoxy radicals having 1 to 6 carbon

atomis;

W does not exist, or represents a bond, S or NR;5, in which R5 represents a hydrogen

20  atom or a linear or branched alky!l radical having 1 to 6 carbon atoms;

X represents a bond or an -(CHjy)x-NRy4-, -O-, -S-, -CO-, -NR;(,-CO-, -CO-NRy¢-,
-0-CO-, -CO-0-, -NR14-CO-0-, -NR;4-CO-NR;7- radical
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5 Q representing piperazine, homopiperazine, 2-methylpiperazine,
2,5-dimethylpiperazine, 4-oxypiperidine or 4-aminopiperidine,
m and n being integers from 0 to 6.

3. Product according to claim 1 or 2, characterized in that:

f R
R, N 4
Ry w Rs

10  radical in which R;, Ry, R3, R4 and Rs represent, independently, a hydrogen atom, the

A represents a

OH group or a linear or branched alkyl or alkoxy radical having 1 to 6 carbon atoms,
R representing a hydrogen atom or a methyl radical,

Ry O R4
Rz‘g I
R3 w R5

radical in which Rj, Rz, R3, R4, Rs represent, independently, a hydrogen atom, the OH

ora

15  group or a linear or branched alkyl or alkoxy radical having 1 to 6 carbon atoms;

B represents one of the phenyl, thiophene, furan, pyrrole or thiazole radicals optionally
substituted by one or more groups chosen from linear or branched alkyl, alkenyl or
alkoxy radicals having 1 to 6 carbon atoms;

W does not exist, or represents a bond, S or NRs, in which R;s represents a hydrogen

20  atom or a linear or branched alkyl radical having 1 to 6 carbon atoms;

X represents a bond or an -(CHy)-NRj4-, -O-, -S-, -CO-, -NR4-CO-, -CO-NR¢-,
-0-CO-, -CO-0-, -NR4-CO-0-, -NR4-CO-NR ;7- radical,

k representing 0 or 1;
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m and n being integers comprised from 0 to 6.
4. Product according to one of claims 1 to 3, characterized in that:

A represents a

fon R
R, N 4
R,
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radical in which Rj, Ry, R3, R4, Rs represent, independently, a hydrogen atom or a

10  methyl radical,
R1j representing a hydrogen atom or a methyl radical;

B represents the thiophene radical,

W does not exist, represents a single bond or S;

X does not exist or represents a -(CHj)k-NR6-, -O-, -S-, -CO-, -NR14-CO-, -CO-NR14-,
15 -0-CO-, -CO-0O-, -NR§-CO-O-, -NR4-CO-NR j7- radical;

k representing 0 or 1;

Y represents a bond or a radical chosen from the -(CHja)y-, -(CH2)m-O-(CHo)y-,

~(CH2)m-S-(CH2)p-, -(CH2)m~NR13-(CH)p-, -(CH2)m-NR5-CO-(CHo)-,

~(CH3)m-CO-NRg-(CHz)y-, -(CHz)m-Q-(CHy)y- radicals,

20  Q representing piperazine,
m and n being integers comprised from 0 and 6;

Ry6, R17 and R g represent a hydrogen atom.

5. Product according to one of claims 1 to 4, characterized in that it is one of the
following compounds:

25 - 4-{[2-thienyl(imino)methyl]amino}-N-[{4-(phenylamino)phenyl]-benzeneacetamide;
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5 - 4-{[2-thienyl(imino)methyl]amino}-N-[4-(4-methoxyphenylamino)phenyl]-
benzenebutanamide;

- 2-{4-{[2-thienyl(imino)methyl]amino } phenyl} -ethyl [4-(phenylamino)phenyl]-
carbamate;

- N-{2-{4-{[2-thienyl(imino)methyl]amino} phenyl} ethyl}-
10  N’-[4-(phenylamino)phenyl]-urea;

- 4-{4- {[2-thienyl(imino)methyl]amino } phenyl}-N-[4-(phenylamino)phenyl]-
1-piperazine-acetamide;

- 1-{[(4-phenylamino)phenylamino]carbonyl}-4-{4- {[2-thienyl(imino)methyl]
amino } phenyl}-piperazine;

15 - 4-{[2-thienyl(imino)methyl]amino}-N-[4-(phenylamino)phenyl]-benzenebutanamine;

- 3-{[2-thienyl(imino)methyl}amino} -N-[4-(phenylamino)phenyl]-
benzenepropanamide;

- 4-(4- {{amino(2-thienyl)methylidene]amino} phenyl)-
N-[2-(4-toluidino)phenyl]butanamide;

20 - 4-anilinophenyl-4-(4-{[amino(2-thienyl)methylidene]amino} -phenyl)butanoate;

- 4-(4- {[amino(2-thienyl)methylidene]amino } phenyl)-
N-[2-(4-toluidino)phenyl]butanamide;

- N'-{4-[4-(3-anilinophenoxy)butyl]phenyl} -2-thiophenecarboximidamide;
- 4-(4-{[amino(2-thienyl)methylidene]amino } phenyl)-N-(9H-carbazol-3-yl)butanamide;
25 - N'-[4-(10H-phenothiazin-2-yloxy)phenyl]-2-thiophenecarboximidamide;

- N'-{4-[(10-methyl-10H-phenothiazin-2-y)oxy]phenyl}-2-thiophenecarboximidamide;
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- 2-(4-{[amino(2-thienyl)methylidene]amino } phenyl)-
N-[2-(9H-carbazol-4-yloxy)ethyl]acetamide;

10 - N-(4-{[amino(2-thienyD)methylidene]amino} phenethyl)-2-anilinobenzamide;

- N-(4- {[amino(2-thienyl)methylidene]amino } phenethyl)-
2-(2,3-dimethylanilino)benzamide;

- N'-{4-[4-(2-anilinobenzoyl)-1-piperazinyl]phenyl}-2-thiophenecarboximidamide;

- N'-(4-{4-[2-(2,3-dimethylanilino)benzoyl]-1-piperazinyl} phenyl)-
15  2-thiophenecarboximidamide;

- 4-(4-{[amino(2-thienyl)methylidene]amino } phenyl)-
N-(4-phenoxyphenyl)butanamide;

- N-(4- {{amino(2-thienyl)methylidene]amino } phenethyl)-
4-(4-hydroxyphenoxy)benzamide;

20 - N-{4-[4-(10H-phenothiazin-2-yloxy)butylJphenyl}-2-thiophenecarboximidamide;

- 3-[(3- {[amino(2-thienyl)methylidene]amino}-benzyl)aminoj-
N-(4-anilinophenyl)propanamide;

- N'-(4-{2-[(10H-phenothiazin-3-ylmethyl)amino]ethyl} phenyl)-
2-thiophenecarboximidamide;

25 - N-(4-{[amino(2-thienyl)methylidene]amino} phenethyl)-2-methoxy-
10H-phenothiazine-1-carboxamide;

- N'-[4-(2-{[(2-methoxy-10H-phenothiazin-1-yl)methyl]lamino} ethyl)phenyl]-
2-thiophenecarboximidamide,
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6. Product according to claim 5, characterized in that it is one of the following

compounds:

5 - {4-{[2-thienyl(imino)methyl]amino}phenoxy} -N-[4-(phenylamino)phenyl]-
acetamide;

- 4- {[2-thienyl(imino)methyl]amino } -N-[2-(phenylamino)phenyl]-benzenebutanamide;
- 4-{[2-thieny](imino)methyl]amino} -N-[4-(phenylamino)phenyl]-benzenebutanamide;

- 2-{4-{[2-thienyl(imino)methyl]amino} pheny!l}-ethyl [4-(phenylamino)phenyl]-
10  carbamate ;

- 4-{4-{[2-thienyl(imino)methyl]amino} phenyl}-N-[4-(phenylamino)phenyl]-
1-piperazine-acetamide;

- 3-{[2-thienyl(imino)methyl]amino } -N-[4-(phenylamino)phenyl}-
benzenepropanamide;

15 - 4-(4-{[amino(2-thienyl)methylidene]amino}phenyl)-
N-[2-(4-toluidino)phenylJbutanamide;

- N'- {4-[4-(3-anilinophenoxy)butyl]phenyl}-2-thiophenecarboximidamide ;
- 4-(4-{[amino(2-thienyl)methylidene]amino } phenyl)-N-(9H-carbazol-3-yl)butanamide;
- N'-[4-(10H-phenothiazin-2-yloxy)phenyl]-2-thiophenecarboximidamide;

20 - 4-(4-{[amino(2-thienyl)methylidene]amino}phenyl)-
N-(10H-phenothiazin-3-yl)butanamide,

- N'-(4- {4-[2-(10H-phenothiazin-2-yloxy)ethyl]-1-piperazinyl } phenyl)-
2-thiophenecarboximidamide;

- 4-(4-{[amino(2-thienyl)methylidene]amino} phenyl)-
25  N-(4-phenoxyphenyl)butanamide;

- 3-[(3-{[amino(2-thienyl)methylidene]amino } -benzyl)amino]-
N-(4-anilinophenyl)propanamide;
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4-{2-[(10H-phenothiazin-3 —ylmethyl)ammo]ethy]}phenyl)
2-thiophenecarboximidamide;

- N-(4- {[amino(2-thienyl)methylidene]amino } phenethyl)-2-methoxy-
10H-phenothiazine-1-carboxamide;

or one of their salis.

7. Product according to claim 6, characterized in that it is one of the following
compounds:

- 4-{[2-thienyl(imino)methyl]amino} -N-[2-(phenylamino)phenyl]-benzenebutanamide;
- 4- {[2-thienyl(imino)methyl]amino} -N-[4-(phenylamino)phenyl}-benzenebutanamide;
- N'-[4-(10H-phenothiazin-2-yloxy)phenyl]-2-thiophenecarboximidamide;

- 4-(4-{[amino(2-thieny])methylidene]
amino} phenyl)-N-(10H-phenothiazin-3-yl)butanamide;

- 3-[(3- {[amino(2-thienyl)methylidene]amino } -benzyl)amino}-
N-(4-anilinophenyl)propanamide;

- N'-(4-{2-[(10H-phenothiazin-3-ylmethyl)amino]ethyl} phenyl)-
2-thiophenecarboximidamide;

or one of their salts.
8. As new industrial products, the compounds of general formula (IS)

A—-X—Y—Q—T

(8)
in which
A represents a
R, :\I{II 1 R,
R,
R; W Rs
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Rg representing a hydrogen atom, the OH group, a linear or branched alkyl or alkoxy
radical having 1 to 6 carbon atoms, or NRgR ¢,
Rog and R representing, independently, a hydrogen atom, the OH group or a linear or
branched alkyl radical having 1 to 6 carbon atoms,
10  Ry; representing a hydrogen atom, the OH group, a linear or branched alkyl or alkoxy
radical having 1 to 6 carbon atoms, or a -COR, radical,
and R, representing a hydrogen atom, the OH group, a linear or branched alkyl radical

having 1 to 6 carbon atoms,

ora

R,

Ry w R

15 radical in which R;, Ry, Rs, R4, Rs represent, independently, a hydrogen atom, a

halogen, the OH group, a linear or branched alkyl or alkoxy radical having 1 to 6 carbon
atoms, or a cyano, nitro or NR4R~ radical,
R¢ and R representing, independently, a hydrogen atom, the OH group, a linear or
branched alkyl or alkoxy radical having 1 to 6 carbon atoms, or also a -CORg group,

20  Rgrepresenting a hydrogen atom, the OH group, a linear or branched alkyl or alkoxy
radical having 1 to 6 carbon atoms, or NRgR 19,
R and R representing, independently, a hydrogen atom, the OH group or a linear or

branched alkyl radical having 1 to 6 carbon atoms;

W does not exist, or represents a bond, or O, S or NRjs, in which R;5 represents a

25  hydrogen atom or a linear or branched alkyl radical having 1 to 6 carbon atoms;

X represents a bond or a -(CHyl-NRjg-, -O-, -S-, -CO-, -NRy6-CO-,
-CO-NR4-, -O-CO-, -CO-0O-, -NR;4-CO-0- or -NR14-CO-NR7- radical,

k representing O or 1;
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m and n being integers from 0 to 6;

® represents a phenylene radical which may comprise, in addition to the two chains

already represented in general formula (I), up to two substituents chosen from a

hydrogen atom, a halogen, an OH group, and a linear or branched alkyl or alkoxy
10  radical having 1 to 6 carbon atoms;

T represents NO; or NHj;

Rj6, R17 and Rg represent, independently, a hydrogen atom or a linear or branched

alkyl radical having 1 to 6 carbon atoms.

9. As new industrial products, the compounds of general formula (IS')
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radical in which Rj, Ry, R3, Ry and Rs represent, independently, a hydrogen atom, a
halogen, the OH group, a linear or branched alkyl or alkoxy radical having 1 to 6 carbon
atoms, or a cyano, nitro or NRgR~ radical,

20 Rg and Ry representing, independently, a hydrogen atom, the OH group, a linear or
branched alky! or alkoxy radical having 1 to 6 carbon atoms, or also a -CORg group,
Rg representing a hydrogen atom, the OH group, a linear or branched alkyl or alkoxy
radical having 1 to 6 carbon atoms, or NRgR g,
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Rg¢ and R; representing, independently, a hydrogen atom, the OH group, a linear or
branched alkyl or alkoxy radical having 1 to 6 carbon atoms, or also a -CORg group,
Rg representing a hydrogen atom, the OH group, a linear or branched alkyl or alkoxy
radical having 1 to 6 carbon atoms, or NRgR ¢,

15 Ry et Ryg representing, independently, a hydrogen atom, the OH group, a linear or

branched alkyl radical having 1 to 6 carbon atoms;

W does not exist, or represents a bond, or O, S or NRys, in which R;s5 represents a

hydrogen atom or a linear or branched alkyl radical having 1 to 6 carbon atoms;
7 represents a hydrogen atom or a protective group of the carbamate type;

20 Ry, Ry7 and Ry represent, independently, a hydrogen atom or a linear or branched

alkyl radical having 1 to 6 carbon atoms;
and m represents an integer from O to 6.

10. As a medicament, a product of general formula (I) according to one of claims 1 to 7,

or a pharmaceutically acceptable salt of said product.

25 11. Pharmaceutical composition containing as active ingredient at ]Jeast one product

according to one of claims 1 to 7, or a pharmaceutically acceptable salt of said product.
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12. Use of a product of general formula (I) according to any one of claims 1 to 7, or a
pharmaceutically acceptable salt of said product, for the production of a medicament
intended to inhibit NO synthase.

13. Use of a product of general formula (I) according to any one of claims 1 to 7, or a
pharmaceutically acceptable salt of said product, for the production of a medicament
intended to inhibit lipidic peroxidation.

14. Use of a product of general formula (I) according to any one of claims 1 to 7, or a
pharmaceutically acceptable salt of said product, for the production of a medicament
having both an NO synthase inhibition activity and a lipidic peroxidation inhibition
activity.



