New derivatives of 2-(im nonethyl)am no-phenyl, their

preparation, their use as nedi canents and t he pharnaceuti cal
conpositions containing them A subject of the present invention is
new derivatives of 2-(imnonethyl)amno- 5 phenyl which have an

i nhi bitory activity on NO synt hase enzymes produci ng ni trogen nonoxi de

NO and/or an activity rivi R o hleayl (RCS) .
The invention relates tq,the deriva correson i A0 to general fornula

(1) defi ned bel ow, %bml%% R U smeteApetiSaceut i cal
preparations cantdathe g Peg ol ;: ] imipguthiempur poses,
in particular their use as NO 10 synt hase I nhibitors and sel ective or
non sel ective traps for reactive oxygen speci es. G ven the potenti al
role of NO and the ROS s in physiopathol ogy, the new derivatives

descri bed corresponding to general formula (1) may produce beneficial or

favourabl e ef hegiiged:t bft JB@ ﬁrés%ﬂ@ RNt 1?%@%&&%&%#@? QQxﬁmﬂx%ﬁ%t@‘ib%fo&@'

speC| es are i nvol ved In art | cul ar: . 15 cardi o-vascul
cor ebr o- veRcuPBEnY! GYRiEh e & NEiBRPMgactiey opM@pyaihase enzymes producing

artheroscler Oﬁitﬁ)geﬂifhﬂfn@kial@ N@rdnd/dr an Mpﬂy tvetigh @dps BRMeh&tivehii§ien sp@d"@m c

t h
Chr onboses. | ROSF Ohy 3 dAGeles i e diifes o pisbnging s BRI B00E /Yt e
such as for edefinede below, themepnepaiagmnenmthode, dhe e pb@rmavtgicel tpreparatiens i n
particul ar bec&ﬁ&l}d %ﬂﬁ&n%ﬁ& ‘ﬁ%ﬁlse?f&’r therapbdHc ugéés%‘%n pﬁMQuﬁFAﬁl%E%b ds NO-

haenor r hagi agel !gﬂ seni | ement 1 as |nc el mer
di sease, nt meﬁ iibikss and sefeefive AL BN 8 qﬂ@ea@@s forraagtive @fygen amws
di sease and prion di seases, amyotrophic |ateral sclerosis but also pain,

cerebral Givenatté Ipe@ﬁuﬂafdl@wsﬂ N@IRg, th@dHOG'fd o ;ilgs@patabla y, @lecabwl and
addi ctive subtaé)? 3 erective and [&Rr ﬂglve d| i&

cogni tive di sGF@PYes deseribad Gogrsspanding to general forpula %Hﬁ"f)’o‘ﬂ'& Yedenglicighoray o
t oxi ¢ ori gi n. favourable éffﬂzttssmrtdertrsatufent bE pathelogicalwhers tese etrethioa Lspecies anel ar

joints (nyopam% ?r'fgfﬁ%nc‘ﬂﬁr wel | as cut aneous di seases.
proliferative and m"ratory di seases such as for exanple
art herosc| erosi s, pul nonary hypertension resplratory di stress,

gl oner ul oh%phf'l W@‘O YAseulag S{Bd cereRyEdsculas | @hisordesyy jindduding o fpR S¥pEplend
rheumat oi d ar t haithidréscldrbdis, Oﬁﬁ alr@ﬂydrtbhdpﬂg@ertensmn septlﬂf bmﬁﬁtlsdheﬁu@fort he

i monary. Syst oRAEF FAGE o e e R bitegposss
» disorders of the central or peripheral nervous system such as for example
neurodegenerative diseases where there can in particular be mentioned cerebral
20 infarctions, sub-arachnoid haemorrhaging, ageing, senile dementias including
Alzheimer’s disease, Huntington’s chorea, Parkinson’s disease, Creutzfeld Jacob
disease and prion diseases, amyotrophic lateral sclerosis but also pain, cerebral
and bone marrow traumas, addiction to opiates, alcohol and addictive substances,

erective and reproductive disorders, cognitive disorders, encephalopathies,

25 encephalopathies of viral or toxic origin.

 disorders of the skeletal muscle and neuromuscular joints (myopathy, myosis) as
well as cutaneous diseases.

e proliferative and inflammatory diseases such as for example artherosclerosis,

pulmonary hypertension, respiratory distress, glomerulonephritis, portal

30 hypertension, psoriasis, arthrosis and rheumatoid arthritis, fibroses, amyloidoses,

inflammations of the gastro-intestinal system (colitis, Crohn’s disease) or of the
pulmonary system and airways (asthma, sinusitis, rhinitis).



-2 - * organ transpl ants. * auto-imune and viral diseases
such as for exanple lupus, AIDS, parasitic and viral infections,

di abetes, nultiple sclerosis. * cancger. 5 * neurol ogi cal di seases
associated with intoxications (Cadm um® poisoning, i nhal ati on of
n- hexane, pesticides, herbicides), associated with treatnents
(radiotherapy), Qo itSRtslghs of genetic origin (Wlson's disease). *
all the pathologﬁ%s %ﬁé?acferized by an excessive production or dysfunction
of NO and/or ROS's.. 10 .. In all these pathol ogie here |s

experi mental &viHn 'éﬂ?nﬂﬁ’sl’lfagtqlﬁ?ﬁseﬁ ch as'for, euagInl HHEHE ATD MRS isCRsds (J.
Med. Chem (1995jraBiffeciods3 dihB6ids, nileipleSaidis. Biol. Med. (1996) 20,

675- 705; The Neuroscientist (1997) 3, 327-333). Furt hernore, NO
Synthase inhiRitors. their use and nore recently the conbination of

these i nhi bitor §With products having anti oxi dant or antiradicul ar
properties _have 15 already been described in previous Patents =
(respectively *Ugemgiaginal sdiseases agssociged  withpainispicaoss o((admiumd paisoning,
unpggl i Zhe_d P?_t %mala%}%alz o aﬁJ_hemne,t hpelsticidé, ShktbRedes) agsblaa@?ﬁwt tﬂeﬂﬁ(ﬁé?ﬁét on
:arsld t ﬁei ?r ![ xgr :ave iqct)}@rﬁéy I_ogndljggrr(ri%rs of geg(mtlcnocﬁgin (Wils<§)nhse H%eaise). et pr epar g I_ on
The conpounds of the invention correspond to general formula (1):

[err] + all the pathologies characterized by an excessive production or dysfunction of NO

and/or ROS’s.

~ 10 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).

Furthermore, NO Synthase inhibitors, their use and more recently the combination of
these inhibitors with products having antioxidant or antiradicular properties have

15  already been described in previous Patents (respectively US Patent 5,081,148; US
Patent 5,360,925 and an unpublished Patent Application).

A subject of the present invention is the derivatives of 2-(iminomethyl)amino-
phenyl, their preparation and their therapeutic use.



in which: A represents: 5 either a [err] radi ca
in which Rerr] and R err] represent, independently, a hydrogen atom a

hal ogen, the OH group, a linear or branched al kyl or al koxy radi cal
having from1 to 6 carbon atons, ~3- R3 represents a hydrogen
atom a linear or branched al kyl radical having froml to 6 10 carbon
atons or a -COR4 radical, R4 represents a linear or branched al kyl
radi cal havin r . at I .lerr]
: : : f la (I):
radical in \/\h?rcfecézg?pégé&tﬁéﬁ %@gﬁplﬁ% c:a%fpcogfi et%g%r%é\}e()ﬁnu 2 ()
-4 - or a J[err]
R¢ B
A—X~—-Y
74/ ~NH
Ly
1))
in which:
A represents:
5 eithera
R,
- 0]
Ry”
R;

radical in which R; and R; represent, independently, a hydrogen atom, a halogen, the

OH group, a linear or branched alkyl or alkoxy radical having from 1 to 6 carbon

atoms,

Rj3 represents a hydrogen atom, a linear or branched alkyl radical having from 1 to 6
10  carbon atoms or a -COR, radical,

R4 represents a linear or branched alkyl radical having from 1 to 6 carbon atoms,

ora

CH,

CH,

CH,4

radical in which R3 has the meaning indicated above



radical in which R5 represents a hydrogen atom the OH group or a linear or
branched al kyl or al koxy radi cal having from1l to 6 carbon atons; B
represents a linear or branched al kyl radical having from1l to 6 carbon
atons, 5 carbocyclic or heterocyclic ar$f with 5 or 6 menbers contai ni ng
from1l to 4 het er oat ons chosen fromO0, S, N and in particular the

t hi ophene, furan, pyrrole or t hi azole radicals, the aryl radical being
optional |y subgtjtuted by one or nore groups chosen fromthe linear or
branched al kyl, al kenyl or al koxy radicals having from1l to 6 carbon
atons; 10 X represents -Zerr]]-, -Zerr]-CO, -CH=CH CO,
-Z[err]-NR[err]-CO, -Zerr]-NRerr]- <Z[err]-NR[err]-Sderr]- or
a single bond; Y represents aRgaf chdsen fromthe -22-Q

pi perazi ne, honopi perazi ne, 2- ne pRT azi ne,

2, 5-di net hyl - pi perazine, 4-am nopiperidine, HNRerr]-Z[ err] Q
-NR[err]-CO Z[ err err

_NR[ err] - O Z[ fice l ! ?hlcmﬁﬁe?eﬁesgé&ﬁ rwrétappl A PR gmuE}OZ[ér '}
-OCOZ[err]- Q;ramhedSH@ﬂeralko@radimdlmh@from1to&darwmatcth repr esents a
single bond, O Zerr], Rerr]-NZerr] or S-Zerr]; Z[err], Zerr]
and Z[err] re L d S I n r d
al kyl enc péerégr@ Wké‘ﬁ;@?% &nﬁlja}{c}%d Ali&g x%di%gn Hav?éti%?&om Tetéfee?% {9& %thf’ke

Z[ err] and 3Z[ esarfocyelit @gekmterocychc ary| ®tifheprgr) pemembens mfngmanfr@rnt bder4
conpri sed bet WegsohtodRdEhBsen 8 O,RS NQRASS @ahﬁuﬁr eI RGBBNA ttRah Opyradle GF
group; I ts f t he ounds of gener al

are s
formuila (I) o hizpleiAgoals ¢ %9%#&%6@%@“&@9{1%@%@%&8 by qre SRHTE EFuPn
The racenic arnjloe@ﬁﬁbmanerm@rbﬂbfaaclw‘d dilyd satkayirpoalkosy audivalsfiaving from 1part
of this inventé%prbo The conpounds of the invention can exist in the
state of bases A8 tion salts in particul ar vmth organlc or
i norganic acids or with bases, and in partlcul ar in the s

hydr at es, ¥ydr¥chiearesenss, -di-hydfo&9-or -dEsCH-GRar atZsNBs- Q%m f@lr&%t@@

-5 - B}lemmggoz_q,fratgﬁ@g]@b@qi al kyl having from1l1l to 6 carbon atons is
meant in particular the met hyl, ethyl, propyl, isopropyl, butyl,
| sobutyl, sec- PUte%reserrﬁd { ¢ Fa 1catht%sén Fi‘F"orrtl ytllé -Z»-Q, piperazine, homopiperazine, 2-

methylpiperazine,  2,5-dimethyl-piperazine, 4-aminopiperidine, -NRj3-Z;-Q-,

-NR3-CO-Z,-Q-, -NR3-NH-CO-Z;-, -NH-NH-Z;-, -NR3-0-Z;-,
15  -NRj3-SO,-NR3-Z3-, -O-Z,-Q-, -0-CO-Z,-Q- or -S-Z,-Q- radicals,

in which Q represents a single bond, O-Z3 , R3-N-Z3 or S-Z3;

Zy, Z, and Zj represent independently a single bond or a linear or branched alkylene
radical having from 1 to 6 carbon atoms; preferably, Z;, Z, and Z3 represent -
(CH2);m-, m being an integer comprised between 0 and 6;

20  Rgrepresents a hydrogen atom or an OH group;
or are salts of the latter.

The compounds of general formula (I) containing an asymmetrical centre are of
isomeric form. The racemic and enantiomeric forms of these compounds also form
part of this invention.

25  The compounds of the invention can exist in the state of bases or of addition salts in
particular with organic or inorganic acids or with bases, and in particular in the state
of hydrates, hydrochlorides, dihydrochlorides, fumarates or hemifumarates.



neopentyl, isopentyl, hexyl, isohexyl radicals. By Iinear or branched
al koxy having from1l to 6 carbon atons is neant radicals the 5 al kyl

r-adi cal of which has the nmeaning indicat e_% previously. By hal ogen is
meant fluorine, chlorine, brom ne or iodire atons. A particul ar
subject of the invention is the follow ng conpounds of general fornmula

(1), describedsy finda@r B%@H&(ﬁ?k{zl‘ ﬂhvﬁr{gefrmrmooé ?@bﬁ Budnfls SGhéR th pABERL

- 3,5-bis-(1,1°-dineth droxy- N yl 10

(i m no) net hyl )W?B]Ybrf‘é*ﬂw @roaﬂntssﬁi%l butyl lsobutﬂl secm@yl(apdlteﬂdw%tmbét hyl)
- E)l hydr _o>c<ly- N- néépe{x{t;(ersbﬂ%n@;ﬂyﬂxexyl ésogeﬁymmaamet hyl ) am nol phenyl ] net hyl }

- benzam de; i et hoxy.

{4-[[ (2-thi enyt)( Wﬁaﬁ8 REBHORE kY {3 r%e{‘\’?@?af?"" atoms is mean( raticys the 5
- 3,5-dineb homyeyzlrzhmﬁﬂ okythh h%lSltl’[e[l(léh-nlﬂ’Ig 1adyclate(i ipravinmisly.

met hyl ) am no] phenyl ] net hyl - benzam de;

3,5-b 1, 1- el )
R e
4- acet oxy- 3, 5- di met hoxy- N- 4L (2-thienyl - flmno)rreth

[
ani no] pheny! | ¢ R§THrulgefbieht @8 he invention ig ths. fg ﬁ’étwpﬁﬂﬁ%?fog@yﬁﬂl formula

{4-[ 2-[ (2-t hi gDydesciibedia)theétiples (in the fomioNe) e ecadajreédiyd): } - benzami de;
- 3,4,5-trihydroxy-N- {4- [2-[ (2-thienyl (imno) nmethyl) -am no]phenyl]

Calal (3, 5. bi s X TR metPiseng) ?* L R

- pi per azi r19l ] (phl@ﬁlme@yl)ammdphewl -Ibﬁwmad%car boxi mi dam de; N-
%4 [4-] 3, 5 bi 53(5;1.F1n1I (‘qud‘iﬁkt}Wléd)h)’h)h dpoxlﬁ,yldr{qw(tgqﬂge\,wll 1 - pi perazi nyI ] phenyl
i opheneca

- boxi

N-{ 4-[ 4- [3 5- dimigplmsthyl YEHJW gbﬁ%ﬂ!ﬁ%‘@l}]bﬁmz%‘i“é%-r azi nyl ] - phenyl }- 30
2- t hi ophenecar-bioadetoxgaB)5-danethoxy-N-{4-[[(2- thlenyl(lmmo)meth%)ammo]phenyl]methyl}
3,4 dlhydrOGhﬁgro -2,5,7,8-tetranet hyl - N-{4-[ (2-thi enyl
(1 m no) met hyl) thenyl } -2H 1 - benzopyran- 2- car boxamn de;

{4-[4-[(3]14-di- Iﬁyﬁidnm@hmgydéi—hxgmzy%{ 14-81(2-chiemyltitrind) H@H‘lyll)amhmillt(qﬂ)’ﬂmm}@l}yl ) -
carbonyl]-1 Fﬂeﬂfarn?iaé nyl ] phenyl} -2-thi ophenecar boxi m dam de; 35 -

4-1 4-1 (5- h - H- | | t hyl b | 1 | h | -
S LT Toen
-6 - 1rMnbﬁnétl4yerm?\oIpﬁer@l}&k§dI berdzamide;

bt per axi nyl | AT robR e e B PR g ety
20  amino]phenyl]ethyl}-benzamide;
- 3,5-dimethoxy-4-hydroxy-N-{4-[2-[ (2-thienyl-(imino)methy])-
amino]phenyl]ethyl}-benzamide;
- 3,4,5-trihydroxy-N-{4-[2-[ (2-thienyl (imino)methyl)-amino]phenyl]ethyl} -
benzamide;
25 - N-{4-[4-[3,5-bis-(1,1-dimethylethyl)-4-hydroxybenzoyll-1-piperazinyl]-phenyl } -
2-thiophenecarboximidamide;
- N-{4-[4-[3,5-bis-(1,1-dimethylethyl)-4-hydroxybenzyl}-1-piperazinyl]phenyl} -
2-thiophenecarboximidamide;
- N-{4-[4-[3,5-dimethoxy-4-hydroxybenzoyl]-1-piperazinyl]-phenyl}-
30  2-thiophenecarboximidamide;
- 3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-N-{4-[ (2-thienyl
(imino)methyl)amino]phenyl}-2H-1-benzopyran-2-carboxamide;
- N-{4-[4-[(3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-2H-1-benzopyran-2-yl)-
carbonyl]-1-piperazinyl]phenyl}-2-thiophenecarboximidamide;
35 - N-{4-[4-[(5-methoxy-1H-indol-3-yl)methylcarbonyl]-1-piperazinyllphenyl}-
2-thiophenecarboximidamide;



- 3,5-bis-(1,1 -dinethylethyl)-4-hydroxy-N { 3- [[(2 t hi enyl -
(i m no) net hyl ) am no] phenyl ] mret hyl} -benzam de; 5

N[ 3, 5-bis-(1, 1-di net hyl et hyl ) - 4- hydroxyphenyl] { {4-[(2-thienyl
(i mi no) met hyl ) am no] phenyl ) et hyl } -urea; ~ - N [5- [{ 3- (3,5-bis- (1,
1 -dinethylethyl) -4-hydroxyphenyl) -1 -oxo-2- propenyl}

i noj - 2- hyd
Sk N PRRS b TSR Dbl e 2
am nol - 4- hydr dxfyﬁﬁéﬁ‘w wﬂ Hm%@a? ximpidlamides

{4-14-[3,4,5-tr3 wrar@nydmzr@yétﬂuylw l@ﬁﬂﬁdyaﬂl{@{'{@lﬁthﬁﬂyﬂ

2-t hi ophenecar hoxi

N5 b b e A s holoneon syl peeais: N
4-[ (2-1hi ényl- N{hﬁmu;}ﬂel Hinhdthytethel) phieydroxpheaylbony| ami no} Iur ea; 15

{

{N;1[ f’(g ?Ih;senyl %4 T(n 1?1#1 W(J))nehllﬂg%ﬂf(?ﬁieﬂggﬁ%lﬂly]%.urea
N-[3,5-bis-(1,- B3 bts Jl)dlmﬂwéntbydgrﬂﬁwdmwphenyl) -1 0N:>2 { 2- {4
Hg Z .eﬂylj§'0 gﬁramzxk mm&g{@t@g 6{} zttmb ﬁ%nfgalrsggmzmamlde N- ( 4 {4
car bonyl | yl p| Qﬁ Qy/-'f }Sp(ﬂéncgf’)ethyie QHWQHBWQP‘HH ﬁf’g‘é

N-[4-{4-[(@8, 4aﬁhlh()’]d4-_tiydiohypifeﬁméahﬁlpﬁer&chﬁbkmﬂiﬂﬁrh;dle 2H 1- benzo_py_ran 2 yl)
car bonyl 1 1. N.A1di8ASP s arbss by R Tgbehzify HeRPenecar boxi i dami de;
(R) N- { 4- [ 4- [ (Bthipphiehsedrhoxgnidguiidexy- 2, 5, 7, 8-t et ranet hyl - 2H 1- benzopyr an- 2-y
1) -

carh p 1i ophenecar boxi m dam de; 25
“S(S) -N- {4- [glﬂl’jbbls(118%@%@1@%@@@%&99@&1 tetrarre hyl - 2H 1

- benzopyr an- 2-NH {[4 (-t nyléawmﬁwt hiyl)aming wém&}icw P‘_|1 ABHp| -urea;
} - 2- t hi ophgnecaNpBibiE-dantdiesthylethyl)-4-hyirbxyphenyilL

-di met hyl et hyll‘} Q{ﬁt g%rtlglgr}{ylt\l_ mlr{o%mLsély[)gmmorfpheny{}réeltlvyll?mlgt?rtég yl) am noj

phenyl ] et hyl }
N-{4- (4-[2-(3,-5V43.5-bfst nldnnmhﬁyﬂhgt)lﬂfb‘hydmxman)dkyphenyI) 1- oxo et hyl] -

1- | )nh -
(b o E%y?ﬁﬂ‘w%heﬁw W@” j’fpﬂt ey Lugee; %)

- di met hyl et hy|)N-{4ri4 9 xrye S %e8- tetramethylf}H {@cﬁomwyfaﬁr%ﬁg)l
(i m no) meRpyl )oﬁﬂﬂoﬂgl]]ﬂhﬁb&’ﬂahngt}guény@rﬁﬂﬂb?- enbdarBoxislidapliiy| et hyl ) -4-

I oy bencoshe e oA ko LY MR ILEIERY et
-7 asareinyl]dd-1 dediazepadl- 1-;71}pihen)phztthmphmecarhmnmndnmidezchI ori des,
oy oc o958y YRS, Ch SR 2RI SRSl
- X represent §ad?0PVHéaP1P©f@ZIBVHPh?M %thé?lP écalﬂ%m"l"@éia"h@ﬁh ng from1lto 6
carbon at @85 . (S)-N-{4-[4-[(3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-2H-1-benzopyran-2-yl)-
carbonyl]-1-piperazinyl]phenyl}-2-thiophenecarboximidamide;
- 3,5-bis-(1,1-dimethylethyl)-4-hydroxy-N-{2-[3-[(2-thienyl(imino)methyl)amino]
phenyl]ethyl}-benzamide;
- N-{4-(4-[2-(3,5-bis-(1,1-dimethylethyl)-4-hydroxyphenyl)-1-oxo-ethyl]-
30 1-piperazinyl)phenyl}-2-thiophene-carboximidamide;
- 2-{4-[(2-thienyl(imino)methyl)amino]phenyl} ethyl 3,5-bis-(1,1-dimethylethyl)-4-
hydroxy-benzoate
- 2-{3-[(2-thienyl(imino)methyl)amino]phenyl}ethyl 3,5-bis-(1,1-dimethylethyl)-4-
hydroxy-benzoate
35 - 2-{2-[(2-thienyl(imino)methyl)amino]phenyl}ethyl 3,5-bis-(1,1-dimethylethyl)-4-
hydroxy-benzoate



5 and
razi ne,

Y

represents a piperazine, honopiperazine, 2-nethylpip
2, 5-di met hyl pi perazi ne, 4-am nopi peridine, -NR3-Z2-Q,

-NR3-NH CO- Z[ err] -, -NH NHZ2- or -NR3-0O Z2- radical; or
represents -Zferr]-CO or -CH=CH CO and represents a piperazine, 10
honopi perazi ne, 2-net hyl pi perazine, 2,5-dinethyl pi perazine,

4- am nopi peri Cit's%ll as their salt¥3¥ g&n@hlar tﬂﬁfﬁi l’bc@%r&? rdlﬂlydrocm%'}'d\é'ﬁ ﬁl%iarates

-NR3- O Z2

2- Q. radical - radical wit

Rlerr]- N—Z[err‘]r emi-fumgyates. - X represents -Z[err] NR3- CO- and v
represents -722-Q, -NHZ22-Q, -NHCO Z[err]-Q- 15 wth Q = O Z3-,

R3- N- Z3-
or -

honopi per azi ne,
4- am nopi péri dinde, Y - NIQBFe.Y;f{réSr]a Q pip@®zine,- NR@HNPRP@@ZZ& 2 nethyipip2 razine,
radi, S-ﬁimeth}(f_\)plpeﬁhrzme 4‘am)ﬁld ;Wrﬁﬁrﬁant S NIZL-QEIQ NR[I@R%NHS@UEZ%] -

and Y represe

-NR3- O Z2-

represent

represents -O&OZZ Q; or - X represents -Z[err] NR3-CS- and Y

represent

or S-Thgre will geferatiyregeefesed (Weobippaids]of thBerZJZfonﬁma (I) for whick2- Q- ;

X ok B0 Rf e DBRSIEn oflnt cARBATAFL T B 05 AR oms

S

S

I perazin prpéraZi

n O , R3-N-Z3- -, or
R@Eg&élg-or- R3f?- 5fad‘°a X represents -Z[ err]- and Y

ra2| n 0 razi . .
2- met hyl pi pera2| ne%pﬁesgﬁta meltﬁ8 p| pg:r H C(B “% nopfegeersfe% ne, piperazine,

- NR3- Z2- Q10 - Niamidpipé2azing, Z—ley[piﬁﬁazm@cﬁ ﬁﬁlﬁmetﬁ@lplpemzme, 4-aminXpipepdies.ent s
bond and Y rerm% gﬁosen I'i*"(‘:o 6&%}'}&‘12- R M’Z EOVE!, Qh?adxcaY &roup

w ll preferab
which T repre

radi cal ,

35

15

20

25

30

35

lsli}?n omt ovmngralcas err]
iQOdQsW F‘ﬂ"ﬂg’n@ - radical or the -CO NR3-
-8 - [er]r

- X represents -Z;-NR3-CO- and Y represents -Z-Q-, -NH-Z,-Q-, -NH-CO-Z;-Q"-
with Q" = O-Z3-, R3-N-Z3- or S-Z3-, or Y represents -NR3-SO,-NR3-Z;- or
-0-Z,-Q

or

- X represents -Z;-NH-CO- and Y represents a piperazine, homopiperazine,
2-methylpiperazine, 2,5-dimethylpiperazine, 4-aminopiperidine, -NR3-Z;-Q-,
-NR3-NH-CO-Z;-, -NH-NH-Z;- or -NR3-O-Z,- radical;

or

- X represents -Z1-NR3-SO;- and Y represents -Z,-Q"- with Q" = O-Z3-, R3-N-Z3- or
S-Z3-, or Y represents -NR3-Z,-Q-;

or

- X represents -Z;- and Y represents -O-CO-Z-Q-;

or

- X represents -Z;-NR3-CS- and Y represents -NH-Z;-Q-, or a piperazine,
homopiperazine, 2-methylpiperazine, 2,5-dimethyl-piperazine, 4-aminopiperidine,
-NR3-Z5-Q-, -NH-NH-Z,- or -NR3-0O-Z;- radical;

or

- X represents a bond and Y represents -O-Z,-NH-, -S-Z,-NH-.

Moreover, the X-Y group will preferably be chosen from the following radicals:
—Z -ﬁ—l\ll —Z,-T—

0 R;
in which T represents a single bond, the -NR3- radical or the -CO-NR3- radical,

or

a



or Jerr]

radi cal , or
-COZ[err] -0,
[err] or

5 in which Rrer]

[err]
-CO-,
[err]

- NR3-

in which Urepresents a -22,
radi cal or an
[err] or-

or

and R3 radicals having the neaning indi cated above.

manner,

t he conpounds a
foll owi ng conp

$C—N-

ing to the invention w |l

oxygen atom 10 or

represents a hydrogen atom or a net hyl

- NR3- CO-,

[err]

[err] 20 the Z[err],
In a preferential

| be one of t he

3No-Z,8- (1,1 -dinethylethyl)-4-hydroxy-N

{4-12-[(2-thienyl- 8 \i_nmiAo) net hyl ) am no] phenyl]ethyl} -benzani de;

10

15

20

or

_Zl "'C'—N

1
0]

Rp

N—ZZ—

in which R represents a hydrogen atom or a methyl radical,

or

B
R; O Ry
in which U represents a -Z,, -NR3-CO-, -CO-Z,-0O-, -CO-, -NR3- radical or an

oxygen atom,

or

.__Zl -N—

C—2Z,—
T

R; O

or

.._.Z1 -N—

Ry

or

—2,-N—80,72,-0—

R;

or

1
0]

or

— O_ZZ _.1? p—

R;

the Z;, Z, and Rj3 radicals having the meaning indicated above.

In a preferential manner, the compounds according to the invention will be one of

the following compounds:
—  3,5-bis-(1,1-dimethylethyl)-4-hydroxy-N-{4-[2-[(2-thienyl-
(imino)methyl)amino]phenyllethyl} -benzamide;

or
Z2



-9 - - 3,4,5-trihydroxy-N

{4-[2-[(2-thienyl (i mno)nethyl)-am no] phenyl]ethyl} - benzam de;
-. N {4-[4-[3,5-bis-(1, 1 -dinethylethyl)-4-hydroxybenzoyl]-1
- pi perazi nyl | phenyl } - 2-t hi ophendtarboxi m damide; 5 - N

{4-[4- [3,5-bis-(1, 1 -dinethylethyl)-4-hydroxybenzyl] -1
- pi per azi nyl ] pheny, = N4 1203 Bl e -
ST hydr o 6 hy a1 sy Aoy (4R B R O ) ATy enyy
(i mno)nethyl) abergsPpdnyl } - 2H 1 - benzopyran- 2- car boxani de; - N
{4-[4-[(3, 4- di hy o\ 91540y, S1Rxt; ﬂdﬁn&hﬁe&?ﬁ)f@ﬁ%wbe%yﬂi BipePRYyphenyy]-) -
10 carbonyl ] - 1- pi er%z%i%l J“B enyl } - 2-t’"hi ophenecar boxi m dam de;
- N {4-[4-[(5 @E‘PWBB?‘?GICFT- PRgYAAmide) § et hyl car bonyl | - 1- pi per azi nyl | phenyl
}d_- o 5h I2;t N-Wﬂe-d r[fﬁﬁmil\faﬂémmz'ldtﬁ_‘yl)-4-}|1ydr0xybeﬁzy5]-bipspeéélz,iriyl]phenyl}_
- di net et - 4- - { 3- -thienyl -
(i mno) ?lret hyl>/) am{éﬁtgigﬁhgﬁ%f‘r]b% l?/%rg"(d?benzam'yde; 15 - NJ[3,5-bis-(1,1
- di et hyl et hyl 3 - 8-gidlydroyphidroky-214,7,8-tetramethyl-N-{¢{{- thiegylt hi enyl (i ni no)
net hyl ) am no] phegyiho Jh%almiho' HERAY -2H-1-benzopyi¥n{Rcdrckafrdde- Pi s- (1, 1
-di met hyl et hyl ) - 4- hydr enyl’)-1"-0xo0-2- roBenyI }o- am noj
- 2- hydr oxyphenyl ]N'i ?ﬁéﬁgﬁ@ﬁé@aﬁhb‘;@ﬁ?ﬁ ,&-ée;tramethyl-ZH-ITQ_e[lgzqyran-Lyl)-

3-(3,5-bim (1, 1cahonrRi-hvdigérhxihylpHentiy - Fhoximida@xde; 2- pr openyl -
LT T
2- t hi ophenecar boxXttiiophenatdarboximidamide;
N-[ 3, 5-bi s- (1, 1- diqethyles: - Ry dr € P
{(\—5- [ (2-1hi (enyl (?ﬁ%))mr,réﬁgﬁ%@yg#)}%j kﬁé%ﬁpqﬁ%{? L[([)_(?ﬁ"gmlno } -urea; 25 or
a salt of one of (mnao Haﬁﬂﬂsé{a,mmfhlpb%n }Fr)wlnsd}-banmﬂ@cm ori de,
di hydrochlyi de, N‘-p_;,rg_lbgtg,1_dimethﬂéthwmh}pr%@lpﬁ’.one of the. | atter.
O ! ! R b o Bl o 9
{4-[ 2- [ (2- t hi enyIN-(5-Di3r@)5vbisHY/1)dimethylethyl)-4-hydioxgplangyl-brd-BypirdpenipHnz ani de;
ani nol phonyl | ot hyT o FBSERERIN-phphdecabBUEIAERET. O DY) L or i
particular a hyd [Br 3efebisdil Aydimstiylaghyité:hyfnxeiplkany])-1-oxo-2gropenyl} -
ngpofjgggr% et g; ;ﬁgﬁ%ﬁd@sﬁ@ﬁﬂza@o j};?r?e(g%biiﬁli@ﬁﬁfdb?u' arly preferred

—  N-{4-[4-]3,4,5-trihydroxybenzoyl]-1-piperazinyl]phenyl} -
2-thiophenecarboximidamide;
~ N-[3,5-bis-(1,1-dimethylethyl)-4-hydroxyphenyl]-N’-
{{4-[(2-thienyl(imino) methyl)amino]phenyl} carbonylamino} -urea;

25  or a salt of one of the latter, in particular a hydrochloride, dihydrochloride, fumarate
or hemi-fumarate of one of the latter.

Other preferred compounds for the invention will be the following compounds:

— 4-acetoxy-3,5-dimethoxy-N-{4-[2-[(2-thieny]-(imino)methy!)-
amino]phenyl]ethyl}-benzamide;

30 - 3,5-dimethoxy-4-hydroxy-N-{4-[2-[(2-thienyl-(imino)methyl)-
amino]phenyl]ethyl}-benzamide;

or a salt of one of the latter, in particular a hydrochloride, dihydrochloride, fumarate
or hemi-fumarate of one of the latter.

Quite particularly preferred compounds of the invention will be as follows:



- 10 -

N-{4-[4-[(3, 4- d| hydro- 6- hydroxy- 2, 5, 7, 8-t et ranet hyl - 2H 1- benzopyr an- 2-yl ) -

carbonyl]-1 -piperazinyl]phenyl}-2- t hi ophenecar boxi m dam de;

(R) N-{4-[4-[(3, 4-di hydro-6-hydroxy-2,5,7, 18- tetranet hyl - 2H 1- benzopyran 2-y
carbonyl]-1 -piperazinyl] phenyl } 2-t hi ophenecar boxi m dam de; 5

: o (e ﬁ)zop'y\t ({51 . [241~1i LA14:169, A4y 8P RYoRY Y, 57 B:rére bty 1L AR LMK bopchnt2-y1)-

car bonyl | - 1- p.%éwcazﬂﬂympm@nyﬂphem}hz -Sporheaccarbaximidamids; de; or a

salt of one of. (Rbtw g @«3;4 al%mté -hdtbRy - 265 Ny dsRetdipniee - b@hi@m.ciwgrl de,

fumarat e the latte nally, there
W be:part i GAESPYY TP BPaRrSaoh Y e AT PR BT S pounds. of 10
- general fobmul-dSY-N}-{ 4[4 58 at-dihgdrofechydebi e 25 VR -cdnanrediyd2is 1 -beszopyran-2-yl)-

F'(; t\]e r- carbonyﬁ‘-lr-ﬁ&ér?éﬁpgéhenyls}-Z-wphenecmxéﬂdamide; ~and Y
represents an -NH Z2-Q or piperazine radical, Qrepresenting a single 15
bond or an O X3a moﬂozg obthedatfes, inparticular aiwdrochleride. dibydroghlordetfumgrate

i ndependent | y gt hegiBurirate dfioneaf tHelatdranched al kyl ene radi cal having from1
to 6 carbon atonms and R3 represents a hydrogen atomor a |inear or
branched al kyl_.. radi cal haying from1.to, 6 .carbon

R s an oH orFiaty. tege Wi b Rank Ak pial T i i ot (g Shiipounds of

medi canentl§, tgeserabfopmuladd) mesepeang tiwl followingfoharaulesistids) descri bed previ ously
or their pharmaceutically acceptable salts. It also relates to

phar maceut i cal; ositions containing these conpounds or their

phar maceuticalTy acceptable salts, and the use of these conpounds or of
their phar nmaddepiesents'y acceptable salts for produci ng medi canent s
intended to inhibit 25 neur onal NO synt hase or inductible NO synthase, to
inhibit |ipidic peroxi d@Hpn or to provi de the double f ion of NO
synt hase i nhibiti qu]oand | i pi di c peroxidation.

HO
CH;

H,C

CH,

or ;
- X represents -CO- or -NH-CO-;

- and Y represents an -NH-Z,-Q- or piperazine radical, Q representing a single

15 bond or an O-Z3, R3-N-Z3 or S-Zj radical, and Z; and Zj3 representing

- independently a bond or a linear or branched alkylene radical having from 1 to 6
carbon atoms and R3 represents a hydrogen atom or a linear or branched alkyl

radical having from 1 to 6 carbon atoms.
or: Rg is an OH group.

20 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 salts for producing medicaments intended to inhibit

25  neuronal NO synthase or inductible NO synthase, to inhibit lipidic peroxidation or to
provide the double function of NO synthase inhibition and lipidic peroxidation.



By pharmaceutically acceptable salt is meant in particular addition salts

of inorganic aci ds such as hydrochl ori de, sul phate, phosphate,
di phosphat e, hydrobrom de and nitrateg, or of organic acids, such as
acetate, maleate, fumarate, tartrate, succinate, citrate, lactate,

met hane sul phonate, p-toluenesul phonate, panoate, oxalate and 5
stearate. The Byabhfmi‘a@éumdui h€URplaBlR&alt $¢MRaSn paticUlar addified afsiof md&gzdﬁ@m de

ised. For of nefois sueh g HRGFERREE P RuR BRRDhy e Ehoefta PUFBopgee S8 °°

r ef erence can digatepdeof organic aciddhaunchnecatdtate] makehtes fymaratePlatrate Ssuccind®, 1

(1977). mg&‘tep'i‘a%i%@"ﬁ{émaﬁé"sugy%pﬁ’% g;t-t‘a[heﬁ@s’& Sﬂ%l%nbtg &:Qﬁxoﬁt@r erQlate an@' 1 0,

for exanple po ule

supposi t or Pes. sterspte-o Jhe é@’és fasmied fromp pases such as sqﬂann l9& pptasm@a@yﬂr@l%alm um

phlos![ohat e, Fﬁ%ﬁﬂ&h‘ﬁﬂh&ﬁ@@é@e%f th@'p@eseﬁﬂlgﬁéﬁlorﬂ E%meﬁstﬁey can be @8d." FOr ofifefll Ch,
gel atin, nethy

sodi um ar box cel | ul ose,
pol yvi nyl pyrr cﬁx?‘mp}?é & dpmaceutlca y T?fé?eé‘ﬂnglfe Elé%t reerences s ibe; sde to
contai ni ng a c®hponatdutidal 418" ,ihPaatr. Bei. c6611 §197G).15 be presented in the

formof a liquid, for exanple, solutions, enulsions, suspensions or
?élr \‘jgﬁ : SAppr Opfﬂ i}%]}faanhh&ﬂhgaé?:gﬁﬁ%i{i?% ?rﬁfé;{gl Otr.é Bt Ifd, fd%rk] oﬁv?fys

in varyi nd0pr (ﬂs@mqles(arﬁ%b ets rcapsules, \Ampecvmes or suppmltm@s ca“rmmprw&mlui SUPPOUS t he
invention can QR ROMrxaklEealBtint Qll%s%ﬁéte RiaghesRim %&arat@&a@ngﬁgaaé 1@, by
i ntranuscul ar A%trectl on, etc. ﬁ Vi sa%egl adm stratl gﬁﬁe or

t he medi canent Hbr&faﬁccj‘ t gelatin, |‘H‘?}E§‘|‘t|°§ uloge, Sodiugy, %’@H‘%‘B’W\é B my
arnd 10 g accorgblydnylpyirblédihe/ el wix.acti ve conpound used. The invention
al so offers, as new industrial products, the synthetic internedi ates of

E Ih?) Rr oduct [S Ofl}egﬁ&%%eut@él%hﬂ)ogllu})ns P h%\gtngorgﬁ(ﬁﬂlﬁc(}f%hg Envggp&i ?’:}r} g% mul a
in Whl ch: 15 be W$@Eﬁdel§ém foraofamiiguidofor exampley splptieqs, emulsions, suspensions

or syrups. Appropriate liquid supports can be, for example, water, organic solvents
such as glycerol or the glycols, as well as their mixtures, in varying proportions, in
water.

A medicament according to the invention can be administered by topical, oral or
20  parenteral route, by intramuscular injection, etc.

The envisaged administration dose for the medicament according to the invention is
comprised between 0.1 mg and 10 g according to the type of active compound used.

The invention also offers, as new industrial products, the synthetic intermediates of
the products of general formula (I), namely the products of general formula (II)A:

R¢

)
w

(IDA
25  in which:

W represents an amino or nitro radical,



- 12 - A represents: either a [err] radi cal in which
Rlerr] and R err] represent, independently, a hydrogen atom a hal ogen, the
OH group, a linear or branched al kyl or al koxy radical having from1l to 6
carbon 5 atons, R3 represents a hydr‘é@‘en atom a linear or branched

al kyl radical having from1l to 6 carbon atons or a -COR4 radical,

R4 representing a |inear or branched al kyl radical having froml to 6
carbon atons, a CH3 [err]

10 radical iﬁMe |recsﬁﬁtl§2'3 has the meani ng i ndi cated above or a J[err]
radical in which RS represents a hydrogen atom the OH group or a |linear or
branched al kyle!tBef & koxy radi cal having from1 to 6 carbon atons;

radical in which R; and R represent, independently, a hydrogen atom, a halogen, the

OH group, a linear or branched alkyl or alkoxy radical having from 1 to 6 carbon
5 atoms,

R; represents a hydrogen atom, a linear or branched alkyl radical having from 1 to 6

carbon atoms or a -COR4 radical,

R4 representing a linear or branched alkyl radical having from 1 to 6 carbon atoms,

or a

CH,
R;0

CH,

CH;

10 radical in which R3 has the meaning indicated above

Rs@
N

H

radical in which Rs represents a hydrogen atom, the OH group or a linear or

ora

branched alkyl or alkoxy radical having from 1 to 6 carbon atoms;

X represents -Zj-, -Z1-CO-, -CH=CH-CO-, -Z;-NR3-CO-, -Z;-NRj3-CS-,
15  -Z;-NR3-SO,- or a single bond;

Y represents a radical chosen from the -Z;-Q, piperazine, homopiperazine, 2-methyl-
piperazine, 2,5-dimethylpiperazine, 4-aminopiperidine, -NR3-Z;-Q-, -NR3-CO-Z;-
Q-, -NR3-NH-CO-Z;-, -NH-NH-Z;-, -NR3-O-Z;-, -NR3-SO,-NR3-Z;-, -0-Z,-Q-,



X represents -Zerr]-, -Zerr]-CO, -CHCHCO, -Zerr]-NR3-CO,

-Z[err]-NR3-CS-, 15 -Z[err]-NR3-S(err]- or a single bond; Y
represents a radical chosen fromthe -Z2-Q__piperazine, honopi perazine,
2- net hyl - pi perazi ne, 2, 5-di met hyl pi pétazine, 4-am nopi peri di ne,
-NR3-2722-Q, -NR3-CO Z2- Q, -NR3-NH CO Z2-, -NH NH Z2-, -NR3-0O Z2-,
-NR3-S(O err]-N O42 LO-

B IS0 SRR iegs I O ERURI BHL LR
si ngl e bond, O&?;N -Z3or S-Rg-N-Z3 or S Z[ err]; Z[err], Z2 and Z3

represent independently a single bond or a Iinear or branched al kyl ene
radi cal havi ng 4§ Bsadd ZQr?r&éﬂthﬁﬂlepghMLy apmélebahﬂ ¥t a Bhedriof braZZhamikﬂane |
represent errl,, .mube an inte ween 0 an
6 re. + dELRR, S e S Ao SEfRpSD B 25 and Gy Feqnal
exception howevCHpH- 3nEelbg:an@msegerdompnkqdlmmgdn)OMdr oxy- N- ( 4-

ni trophenyl) -benzam de; or the salts of the latter. 10 Mor eover,

the invention qf f;g58sdnft PN b a8m ofS @q_y\g oupdustrial products, the
fol |l owi ng corrpouéngﬁ s\/\hla?ﬂfaréeé“syr?t]ﬁet?c te?rredl ates of products of

gener al forml a

3, 5- bi s- (1, 1- di%#t hfheetWPE“QP hwv%\s@y 1Qf ( B.2hisrd grdimpthylesbyly-4riydeoxy-N-4-
3, 5- bi s- (1, 1- dinjedpheh @) bhdanddd)ydr oxy- N-[ (4- ni trophenyl ) net hyl ] - benzam de;
15 -

3,5-bis-(1,1-di hydr oxy- N-[ (4- am nophenyl ) et hyl ] - benzam de;

h
- 4-acetoxy-3 og‘?lies?%t gé’&?)l?\tl-efm ni trophenyl ) net hyl ] - benzam de;

4- acet oxy- 3, 5- di met hoxy- [ (4-am nophenyl ) met hyl ] - benzami de;
3,5-bis- (1IQ duMenehwretthgfll)wemhydﬁffﬁly i0- [particalan tas otpmenydl)s@naiypqodbetﬁzam de;

- 3,5-bis- (1, kllowin compounds whlch are nthen nterdexates of products of general
-di net hyl et hyl ) - 4- hy roxy-N-[2-(4-am no heny et hyl | -benzam de; 20

4- acet oxy- 3, 5- dPTRIA Ry - N-[2 (4 ni t rophenyl ) et hyl ] -benzani de; -
4- acet oxy- 3, 5- di nB5HHxyE, Ndirdethfletuyl) M aydro Yy -Neldpthinopedig Bbeigamide; -

3,4,5-trihyd henyl 11+ i de: L
345 111 hydr o8- %?[hzs-gfll Y iBAREN 4 Brdtirg MR AR By ey Dbongamis (1 4
- di met hyl eflthyl )~ - 3,5-His-{41-dimethylethyhehlydroxy-N-[{# periagpheyyl)metbpll bonzdmile;-
phenol ; - _ 24 QCQF% 85 &meﬁfc@tﬁ% 4%1P¥ﬂ)ﬂen§}l)m{ethgrﬂ tfeﬁzzﬁ’mdg'o phenyl) -1

-plpera2|nyl] carbon
4-acetoxy-3,5-dimethoxy-N-[(4-aminophenyl)methyl]-benzamide;

—  3,5-bis-(1,1-dimethylethyl)-4-hydroxy-N-[2-(4-nitrophenyl) ethyl]-benzamide;
— 3,5-bis-(1,1-dimethylethyl)-4-hydroxy-N-[2-(4-aminophenyl)ethyl]-benzamide;
20 - 4-acetoxy-3,5-dimethoxy-N-[2-(4-nitrophenyl)ethyl]-benzamide;
—~ 4-acetoxy-3,5-dimethoxy-N-[2-(4-aminophenyl)ethyl]-benzamide;
~  3,4,5-trihydroxy-N-[2-(4-nitrophenyl)ethyl]-benzamide;
—  3,4,5-trihydroxy-N-[2-(4-aminophenyl)ethyi]-benzamide;
—  2,6-bis-(1,1-dimethylethyl)-4-{[4-(4-nitrophenyl)-1-piperazinyl]-carbonyl}-
25 phenol;
—  2,6-bis-(1,1-dimethylethyl)-4-{[4-(4-aminophenyl)-1-piperazinyl]-carbonyl } -
phenol;
—  2,6-bis-(1,1-dimethylethyl)-4-{[4-(4-nitrophenyl)-1-piperazinyl]-methyl} -
phenol;
30 - 2,6-bis-(1,1-dimethylethyl)-4-{[4-(4-aminophenyl)-1-piperazinyl]-methyl}-
phenol;
—  2,6-dimethoxy-4-{[4-(4-nitrophenyl)-1-piperazinyl]carbonyl}-phenol;
~  2,6-dimethoxy-4-{{4-(4-aminophenyl)-1-piperazinyl]carbonyl}-phenol;
— 3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-N-(4-nitrophenyl)-2H-1-benzopyran-
35 2-carboxamide;



- 2,6-bis-(1,1 -dinmethylethyl) -4- { [4-(4-nitrophenyl)-1 -piperazinyl]
-nmet hyl } - phenol ; 30 - 2,6-bis- (1,1 -dinethylethyl) -4- {
[.4- (4- am nophenyl ) -1 -pi perazinyl]-net hyI }l phenol ; -

2, 6-di met hoxy-4- { [4- (4-nitrophenyl)-1 | perazinyl ] car bonyl } -phenol;

- 2,6-di nethoxy-4-{ [4- (4-am nophenyl)-1 -piperazinyl]carbonyl} -phenol
- 3,4-dihydro-6- @Mdcﬁ%o% @d?mg/igtfsﬂ{éﬁfa&\élhyi\bﬁ&rﬁhfnba%l)ym1 2h 1

- benzopyran- 35
- 14 - - benzopyran 2 carboxamide;

3, 4-di hydr o- 6-~ my@mcuiuy&o&??S -tbedrh @At DY A-{ 4-Ridroptien Dnhpﬂpyﬂahm;ﬂkcarbonyl}

benzopyr an- 2- car 3,4-di hydro-2,5, 7, 8-tetranet hyl - {4-]
(4-ni trophenyl ) - ?ﬂxﬁ’n PB’?FH?F?] -carbonyl } -

2H 1- benzofyr an- B4alihydrs-2,5,7,8-tetramethyl-2-{4-[ (4-aminophenyl)-1-piperazinyl]-

3, 4- di hydr o- 2, 5, 4- henyi ) - 1- |

car bolnyly \ O- 2H— 1Zar§0rhg} rzﬁ”?%gﬁ# B%ag% &l( am n([:)g e ) pl Per 2z v ]

et hoxy- 114§ ool 140 ythei(h}ﬁclad@o?ryl)]mmﬂwbﬁwk dhiferiyropheny herinerpriae; .
1-[(5 nethoxy-lH é(ﬂﬂbthéxyhhﬂi%&yi -GBii yda}bofh (4r @ﬂlrﬂ%?ﬁéh‘fl))mﬁérﬂﬂh@z' ne;

- 2,6-bis-(1,1 l%td] X.@]me%y?ethg% /b-ii ?4 yq)DIi] cr 12!’1}6]_ %'iogo-(}l 1

- pi perazi nyl | 3-6
- di et hyl @ohyl ) pr’bperﬁle—-phéndM am nophenyl ) - 1 p| pera2| nyl] -3-oxo-2-

I h .
Do b1 b G R Loy Dot e (AP e N 8% ar e
- 3,5-bis-(1, 1progemi lmlhyl)
- 4- hydr oxy- N [( 33% ?b%%éﬁ]yfrei LA hp&e?:gm F@*mﬂ@phen 1)ml:}{h&ﬁ penPinfidél. 1
B

e ety '4 i LS KUBRBH - hydaK - G Sngheny e thhﬁ"ﬁ%mlfi@t hyl )

-4- hydroxnshenyl N Bs blS (1,1-dimétfB8ethyl) -4-hydroxyphdniyH - 1§+ husntrophenyl)methyl]
(1, 1-di net hyl et hxlez1l - hydr oxyphenyl ] -N-(4-hydroxy-3-nitrophenyl) - 20
2- propenani de;

3-[(3,5-bis- (K 1Ne|i(Arﬁtrhlydrmehul)r)lethylﬂwF[6>5ylpibéhy+qimb$hyl®th}y)d4mx9r03yphenyl]-

am nophenyl) -2-prg enam de - 3-[(3,5-bis- (1,1 -di rret hyl et hyl)
- 4- hydroxyphenylg nitrophenyl) propenar’sl
25 - 3.[(3,5- Bil& hleL(ldi mq#wl@bW)hyairwahMbNéﬂ;hypmy@n
ani nophenyb) - 2- ppoRSHtA { [4-(4-nitrophenyl)-1

5 (4 ar ﬂﬁ'p]hé—ﬁi?) 54 bﬁ@f W!e}tﬁ&? fﬁ%“r’%ﬂyph@wﬁewe<4fyd% Friol, :
N-[3,5-bis-(1,1- dmimiphgﬂye)t Bpkgpedarhidds oxyphenyl J-N -[ (4-ni trophenyl )- 30
T Ca s nopneny Py Ca B rEBmesIRiT 4 b N GavsR e
2- propenamlde,
25 - 3-[(3,5-bis-(1,1-dimethylethyl)-4-hydroxypheny!]-N-(2-hydroxy-5-
- aminophenyl)-2-propenamide;
—  5-{[4-(4-nitropheny])-1-piperazinyl]carbonyl}-benzene-1,2,3-triol;
— 5-{[4-(4-aminophenyl)-1-piperazinyl]lcarbonyl }-benzene-1,2,3-triol;
— N-[3,5-bis-(1,1-dimethylethyl)-4-hydroxyphenyl]-N’-[(4-nitrophenyl)-
30 carbonylamino]-urea;
—~ N-[(4-aminophenyl)carbonylamino}-N’-[3,5-bis-(1,1-dimethylethyl)-4-
hydroxyphenyl]-urea;
— N-[3,5-bis-(1,1-dimethylethyl)-4-hydroxyphenyl]-N’-[ (4-
nitrophenyl)methyl}-thiourea;
35 - N-[(4-aminophenyl)methyl]-N’-[3,5-bis-(1,1-dimethylethyl)-4-hydroxyphenyl]-
thiourea;
- N-[3,5-bis-(1,1-dimethylethyl)-4-hydroxyphenyl]-N’-{2-(4-nitrophenyl)ethyl]-

urea;



hydroxyphenyl] - urea,;

N-[3,5-bis-(1,1- dlnethylethyl) 4- hydroxyphenyl] N -[(4-

ni trophenyl ) nmethyl] -thiourea; 35 - (4-am nophenyl ) nmethyl ]-N
-[3,5-bis-(1,1 -di nmethyl et hyl)-4- hydroxyph nyl] - t hi our ea;

N-[3, 5-bis-(1, 1-di net hyl et hyl ) - 4- hydr oxyphenyl ] -N -[ 2- (4-ni trophenyl ) et hyl ]

- Ur €2; N-[2-(4-aminophenyl)ethyl]-N’-[3,5-bis-(1,1-dimethylethyl)-4-hydroxyphenyl]- - 15

N2 qg;l( e 2ty | o 3 e methylethyl)-4-hydroxyphenyl]
d i met hyl et hyl ) - #9%ydr oxyphenyl ] - ur ea; - 1- {
3, 4-di hydr o- 6a- melt-hi3x4ydiby Bro-6- nﬂrtlio&WWJShyirarﬂéﬂhyllZHhelﬁmpp}rraﬂZZ-

I E:ar bonyl} - .5 - 1-{
3, 4-di hydr o- 6- n&ﬁ bMYSP—g @Yrg&?;ﬁl{ elrlrél?hr Fmﬁ’l—l-l benzopyran- 2-
1] Cﬁr 30 nylj} ( 4—4 (144 5:14 dmpa)wmeﬁlmfhiﬁﬂdﬁtramethyl -2H-1-benzopyran-2-
exahydr o- n ] e; -
[(3y4 di hydr o- ZE]E‘QBQ@W “ &%%86}'6%{ ﬁe’%ﬁl"? oH 1
benzopyr an-2-yl ; 4 mtfophenyl - Xa‘l‘TQW@Plﬂes (4-ni trophenyl)

-1H 1, 4-di azepi nel, [3Q- dlhydro 6Lh 5yc(r6x WSWWe}h 1-2H-1-benzopyran-2-yl)carbonyl]
-4[(34d|hydro 2H-1-

r oy r
benzopyr an- 2-yl ) éﬁ’f%%ﬂ )(‘?55%99569 ﬁ#ﬁll‘l laa%/%lﬁ%pl ne; -
hydr ochl orlidde -du IN(4- {mﬁmo{:;h@h-yﬂ) -4-[(3,4-dihydro-6-hydroxy-2,5,7,8- tetramethyl-ZH-l—

1,8, D SR AN e Sreobran 21

t hi ophenecar boxi rﬁYdéQﬁhhéquhﬂ@rNr& {61[( dlh:YQTO 6-hydroxy-2,5,7,8-tetramethyl-2H-1-

(R) -3, 4-di hydro- Ee&oﬁyﬁntﬁyﬂ)@dm&mtrm A{dmkjg:-mﬁm@hﬁwt) 1- pi perazinyl | -
car bonyl} -2H1 - zopyr an R
- 3, 4-di hydro- 2, 5, h7° epg‘%/alﬂ?;ﬂ?‘é‘ﬂﬂﬂm‘ée hydyoghloridsi nophenyl ) - 1- pi perazinyl] -
car bonyl }15 oH 1 FpSpizdipy d@r2,5,7(8- tetramethyl -2-{4-[(4-nitrophenyl)-1 plperazinyl]-

(S) - 3, 4-di hydro- f% r%%zll? Z%chzb HZE(;[,PQ "28§4 [ (4-nitrophenyl)-1-piperazinyl]-

car bony
(S) 3, 4-di hydro- 2R)53,4 @hKQOTZaﬁ?%Shwameth){léﬁ—H &MM1nomheam9+l)plperapmpl§f azinyl] -

gagbgnyl }1-?51 CABORARAL AL T Bpyran ¢-o] t r ophenyl ) et hy| - b d
s el a5 tEat?z)i(méthyllz LSRRy Lot byl L penzam de;

3 5- bi s- ( 201- di rreﬁﬂbyhyai}hm 1 -bénfoypgraaxgol\- [ 2- ( 3- ami nophenyl ) et hyl | - benzami de;

ai et hyl et ffyﬂ T TR AR g eerarmedtyt g qrminoppensrripeEinll

3,5-bis- (1,1 dcmbbhﬂﬂé’&h%b)anz@ymym-oky benzoat e; or their salts.

Finally, thelnv n 'S(S nds of

gener al o gc} i BRSSO N zqé%‘?‘?@{e?%‘mﬁlgi’%xa e,

the reaction |"n a3$'(‘9@/§e dimethylethpidid- 1%’6%}’61@ [Re(Btaminepheay bﬂhﬂﬂ belills'l Q;pyl

al cohol orzst - but anel-nitldpRES1)tHyY 3,5bis-(1,1-dimethylethyl)-4-hydroxybenzoate;

- - 2-(4-aminophenyl)ethyl 3,5-bis-(1,1-dimethylethyl)-4-hydroxy-benzoate;

[
y
[
y
h
1

or their salts.

Finally, the invention offers processes for the preparation of compounds of general
formula (I) as defined above and consisting, for example, of the reaction in a lower

30  alcohol such as methanol, ethanol, isopropyl alcohol or t-butanol, preferably in
isopropyl alcohol, at a temperature comprised between 20 and 90 ;C, for example at
50 ;C, and for 1 to 48 hours, preferably for 15 to 24 hours, optionally in the presence
of DMF, of a compound of general formula (III) as defined above with a compound
of general formula (IV)



i'sopropyl al cohol, at a tenperature conprised between 20 and 90 [err]C, for

exanpl e at 50 [err]C, and for 1 to 48 hours, preferably for 15 to 24
hours, optionally in the presence QH6DNF’ of a conmpound of general
formula (111) as defined above with a conpound of general formula
(1v) - 16 - [err]

(v sai d conmpound of general fornmul 8 (1V) being optionally salified
by a mineral acid G B having the neaning indicated above and L
representing a |l eaving group and in t cul ar an al koxy, thioal kyl,
sul phoni ¢ acid, halide, aryl alcohol or tosyl radical (ot her | eaving

groups well known to a person skilled in @¥e art which can optionally 5
be used for the. ' I hedv e LG : n

O gani ¢ id ONRn8 e efe TR Y) el Bl el tppaness
315). Pref er affyB haying the mepnieg indicatadbovesdd brrepiesenting a leayingegroyp gadién i on
processes _can hgi®M meaREk 2 MeloIRPI, REIpAOME Ukide Ralidt, aRA Aiddndl 8t Hfs?i_l radical (T Or
exanpl e: The mﬁ%r%ﬂof am di nes and i mdates, Vol (&~ 2, %a&l PATAI g]nd ZVi
10 RAPPOPCRTONS [avifg|gxgups wellhknowiyigg person skilledindheian gvhigh ¢ancontionally i on,
t he conpoulds tefusgérier dle inoénidnaaré Idescibiad e tiy ejlRvwaaly work: Agvahbe! OFQDRSS
descri bed bel qw. . Pr epar at Lon of n of, ..gene farmula (17:
The conpounds © méselﬁ'é rJaIM?rgfr?’n%rl%at%I“fn c(é%&gg&%? g%%‘?]_e}gﬂf Po %?%;)ht gfe%rﬁﬁlé’t eds of

general 15 f gepresenty HC), HBrwrilli ng t o di agram 1. The reduction of the
nitro function of the internediates of general formula (1) is

general |y carro@er pleudibnCtbeds¥dsl GnbedRA8BEH hitlcddbEEARARE id thellli&rature
presence of Pd/C, { he

cept when X = - or, = -0-CH err] -
nitro group is f%feﬂ*é@ﬂ%%aemlstrmmama%?%m%ﬁs, Y@Inﬂ%yl %ﬁ%ﬁ[l SR Ve ],
Het er ocycllioc Ghe&PPOPORIT John?WileP&/S&B01990. Tetrahedron Letters (1984),
25, (8), 839-842). The reaction is then carried out by heating the

m xture to app . . t ¥ i t hyl ,
omet | mes.wi ¢ ANuitE b e et th. e SR, b RengBlGmiil 'K oo EREE
formul a (111) hythe pessessideseribedbelowv.condensed on derivatives of general
formula (1V), for exanple derivatives of O al kyl thioimdate

i m 1 formul

The compounds of general formula (I) can be prepared from intermediates of general
15  formula (H) according to diagram 1.
The reduction of the nitro function of the intermediates of general formula (II) is
generally carried out by catalytic hydrogenation in ethanol, in the presence of Pd/C,
except when X = -CH=CH-CO- or Y = -O-CH3-, the nitro group is selectively
reduced using, for example, SnCl; (/. Heterocyclic Chem. (1987), 24, 927-930;
20  Tetrahedron Letters (1984), 25, (8), 839-842). The reaction is then carried out by
heating the mixture to approx. 70;C, for at least three hours, in ethyl acetate,
sometimes with added ethanol.

The aniline derivatives of general formula (IIT) thus obtained can be condensed on
derivatives of general formula (IV), for example derivatives of O-alkyl thioimidate
25  or S-alkyl thioimidate type, in order to produce final compounds of general formula
(I) (cf. diagram 1). For example, for B = thiophene, the derivatives of general
formula (III) can be condensed on S-methylthiophene thiocarboxamide hydriodide,
prepared according to a method in the literature (Ann. Chim. (1962), 7, 303-337).
Condensation can be carried out by heating in an alcohol (for example in methanol
30 or isopropanol), optionally in the presence of DMF at a temperature comprised



25 or S-alkyl thioimdate type, in order to produce final conpounds of
general fornula (I') (cf. diagram 1). For exanple, for B = thiophene,
the derivatives of general formula (1J.1) can be condensed on

S- et hyl t hi ophene t hi ocar boxam de hydri odi de, prepared according to a
method in the literature (Ann. Chim (1962), 7, 303-337). Condensati on

can be carri edpQ@WkerP50 BEATOME fob a%rﬁioﬁ%@ﬂbraﬁ? Q%r'{;gﬁ@émﬂ)&wiaéh edv ab@s a8@
or |sopropanolgwx%§£gonally in the presence o at a tenperature

conpri sed - 17 - bet ween 50
and 100[err]C for a duration generally conprised between a few hours and
overni ght. 18 -

D agram 1: [err]



(1) Preparation of internedi ates of general formula (I1): The
i nternmedi ates of general fornula (Il1) can be prepared by different
processes dependi ng on the chem cal nctions which are set up:

am nes, carboxam des, ureas, 5 thloureég sul phonam des,

am nosul phonyl ur eas, sulphanides, carbanates, et hers, esters,

t hi oet hers, acylureas, etc.: When: X = linear or branched

al kyl ene radi qafghigvi:ng from1l to 6 carbon at onms
and Y = pi perazi ne, honopi perazi ne, 2-nethyl pi perazine, 2,5-dinethyl- 10
pi perazi ne, 4-am nopi peridine, -NR3-Z2-Q, -NR3-NH CO
NH NH Z2-, - NR3- O Z2- The am nes of general fgo
in which A, X, Y and R6 a{ﬁ) defi neg a}?m&e
nucl eophi | e substitution t he hal ogenat e ] :tlves of genera
formula (VI) by an am ne of general fornula (VII). o,feaction is
carried out, for exanple, in DV in the presence of K[err]éQerr] at

%%ﬁa, (1), diagram 2,
aN) be obt ai ned by

20[err] C. The hal ogenat ed derivatives of generlal forrmula (VI) can be
accessed, for exanple, by bromati on of the pri ryﬁgl cohol s of general
formula (V) using PBr3, at O[err]C, in anhydr ods The al cohol s of
general fornmula (V) which are not comrercially
- 19 - avai | abl e o@Ir) be prepared acgangdi et hods described in
the literature (Tetrahedron Lett. (1983), 24 3 ,szQQS- 2496) .
D agram 2: [err]
B
- —_—
av) L H
(0]
P ion of intermedi f fi 1D:

The intermediates of general formula (II) can be prepared by different processes
depending on the chemical functions which are set up: amines, carboxamides, ureas,

5 thioureas, sulphonamides, aminosulphonylureas, sulphamides, carbamates, ethers,
esters, thioethers, acylureas, etc.:

When: X = linear or branched alkylene radical having from 1 to 6 carbon
atoms
and Y = piperazine, homopiperazine, 2-methylpiperazine, 2,5-dimethyl-
10 piperazine, 4-aminopiperidine, -NR3-Z>-Q-, -NR3-NH-CO-Z;-, -
NH-NH-Z;-, -NR3-O-Z,-

The amines of general formula (II), diagram 2, in which A, X, Y and Rg are as
defined above, can be obtained by nucleophile substitution of the halogenated

derivatives of general formula (VI) by an amine of general formula (VII). The
15 reaction is carried out, for example, in DMF in the presence of K,COj3 at 20; C. The

halogenated derivatives of general formula (VI) can be accessed, for example, by
bromation of the primary alcohols of general formula (V) using PBrs, at 0;C, in

anhydrous THF. The alcohols of general formula (V) which are not commercially



The anines of general formula (VII) in which Y represents honopi perazi ne,
5 2, 5-di met hyl pi perazi ne, 4-am nopi peridine or nore generally

-NR3- Z2- NR3- are synt hesi zed in threggst ages fromthe corresponding
conmerci al di am nes. The di am nes are”sel ectively nono-protected in
the formof the carbamate (Synthesis (1984), (12), 1032-1033; Synth.

Commun. ( 1990)ava3ﬁ)lf () 1be2?rré§al%56ﬂc),coprﬁf@rﬁ) meth d’seﬂ%c'rﬂgd by vclifeahirt e

substitution o uor oni t nze

i n part
f 1 uor oni troben&éﬁ'f@hed’l‘?fel‘ﬁﬁt (h283), %ZQA) 5)t ect ed are rel eased at the

| ast st age, according to nethods descrl bed in the literature (T. W

G eene and P. Midgraii2:s, Protective Groups in Organic Synthesis, Second
Edition (WIley-Interscience, 1991)), in order to produce internediates
of general formula (VII). When: X=-Z[err]Rg30, -CH=CH CO 15
and Y = piperazi ne, honopi perazi ne, 2-nethyl pi perazine,/2,5-dinethyl -

pi perazi ne, 4-am nopi peridine, -NR3-Z2-Q, -NR3-NHCOZR-, -

NH NH Z2-, -NR3-O Z2- The car boxam des ofHa'e formul a g lb
diagram 3, in which A, X, Y and R6 are as def ime# apdk, are prepared

by condensation of the comrercial carboxylic acids 2 of general fornula
(M) for X = -Z[err]-CO and of general formula (I for X =
-CH=CH CO with am nes of general forrrul a (Vil). Thelnon comrercial acids

can be synthespze CCO;dI ng t s simlarVo those descrl bed in
the literature ( 2 %% Chem 4 1%4) al3g (2y, 219-222; JWamer. Chem

Soc. (1957), 79 5019@ and g A (1991), 45 (4), 121-123 when A
represents a 6-al koxy-2,5, 7 8- 25 tetr t hyl chromane radical). The am nes
of” general formula (VII) in which Y represents honopi perazi ne,

2, 5-di et hyl pi ey amims, oft-gafieralo porarila AVID), ird rwhieh €Y repres@ﬁmroatdpyperazme,
-NR3 Z[err]=N r r

20 SO s ah Rl Relaf, "Eaa bt TH MRS gl SO EEE: e
are fornmed undwnthesized dn thegarsiages rfdomi tha scoreespandpigi d@nwmﬂe@lamlr(em The
Bodanszky and (ﬁamﬁﬁgaaﬂéégﬂéctwu}ﬁmono prg)t'éé’t@ttl'lﬁQhe Pbrnf %Ptthéi%arb%‘)gfeh hﬁzeszs

(Springer - Verlﬁg )@ or gmret han
presence of a %‘Bb |(F@’ 3@@538&’H”a§°"€mﬂ? CGE?QJhe?»QyI(é@r’ b%?é?tznspﬂ}e b@fﬁ'ﬁ)
4114%4_ Zir? g;)nyl diehdtiona bl ﬁt;]cﬂéaﬁhile(shbsﬂi\fﬁden (Bherm ﬂuoronufo;e%ﬂi’ehe, 36 fatdjular 4-
odi i
hydr ochl ori®de ti'ﬁ%@ g’f’ E‘?{‘i aﬂje ﬂﬁmfgrpéév P{Qﬁ%ﬁl‘?‘f)ate r§!}]ﬁf%ea§|ﬂ§e {gpt stage,
pepti des, 54 according tr ewthods dessibed Ox fioy titerd01§1).W. Greene BadhErGM.3Wuts,
Protective Groups in Organic Synthesis, Second Edition (Wiley-Interscience, 1991)),

in order to produce intermediates of general formula (VII).

When: X =-Z;-CO-, -CH=CH-CO-
- 15 and Y = piperazine, homopiperazine, 2-methylpiperazine, 2,5-dimethyl-
piperazine, 4-aminopiperidine, -NR3-Z,-Q-, -NR3-NH-CO-Z;-, -
NH-NH-Z,-, -NR3-O-Z,-

The carboxamides of general formula (II), diagram 3, in which A, X, Y and R¢ are
as defined above, are prepared by condensation of the commercial carboxylic acids
20  of general formula (VIII) for X = -Z;-CO- and of general formula (IX) for X =
-CH=CH-CO- with amines of general formula (VII). The non commercial acids can
be synthesized according to methods similar to those described in the literature (J.
Org. Chem. (1974), 39 (2), 219-222; J. Amer. Chem. Soc. (1957), 79, 5019-5023,
and CHIMIA (1991), 45 (4), 121-123 when A represents a 6-alkoxy-2,5,7,8-
25  tetramethylchromane radical). The amines of general formula (VII) in which Y
represents homopiperazine, 2,5-dimethylpiperazine, 4-aminopiperidine, or more
generally -NRj3-Z,-NRj3- are prepared according to methods similar to those



[err]

10 Wen: X =-Zerr]-NRerr]-CO and Y =

-Z[err]- The carboxam des of general formula (I11) in which A X Y
and R[err] are as defined above can al so be prepared, as in diagram4,
by peptide condensation of an am ne of 'Zo‘general formula (X) with a

comrer ci al aci

H, the

conmpou 3%§crﬁ;ed ?nﬁ@ aﬂre\tﬂ%ﬂg

obtai ned by h

t he

COFF

d of general forrrula(XI) V\henX-lS -NR3-CO- and R err]
?ﬂf&kzﬂﬁiﬁ WahGd aft ?ormed ur}der
ence of a d/

rogenati on

catalytic quanti
standargi eanditians doe nmtw@ wyagheyist (M.cBodansekysannd, As Bog a%g,u Tl

according to &ractice nat hPE’ptﬂi%SCS}hﬁﬁéils' n 1t4§e {SgoﬁéétVé F\K%(J 19@)9 Qhe"DHF

(1968),

33 (1)

branched al kyl
monoal kyl asi nelicyeishekglcabbdiimzid @), di Hgathonglditdidest (@BDrUbafed Chehe

literature (U.
carboxylic

descri bed in tlhfdfochlorldm(E&%@mW@QIAﬂOanm Tise alrenicgl1y8diesis 37 peprides 934

is a linear

dl?’ﬁero aﬁavpthMForﬁlﬁfeo Péeséa?fbo‘?f 20 courahwea&eﬂb Such “as

C

(?‘9925?83“5” (QP’)S e‘%{e%rﬁaﬂ%ég )o aor}d I1 2(3 (d%% ?égﬂa}m%@g@g eg § g’&%&f"%ld? hods

Synth.  Commun. (fkS&fh Prd& Oxford (1@)91))479 483; Phophorus, Sul phur Silicon
Elem (1991), 62, 269

Rel at .
- 21 -

-Z[err]-

O Z3-,

Di agram 4: [err] When: X =
NR:%CCQ'ﬂgL@ig and Y = -NH-Z22-Q, -NHCOZ2-Q with Q=

R3-N-Z3- or S-Zferr]-

15

20

(VII) A—Z,—COH

R
ou + HY@ — @I
NO,

(Ix) A—a
T X—Co,H (VID)
When: X =-Z{-NR3-CO-
and Y =-Z,-Q-

The carboxamides of general formula (IT) in which A, X, Y and Rg¢ are as defined
above can also be prepared, as in diagram 4, by peptide condensation of an amine of
general formula (X) with a commercial acid of general formula (XI). When X =
-NR;3-CO- and R3 = H, the compounds of general formula (X) are anilines which are
obtained by hydrogenation, in the presence of a catalytic quantity of Pd/C, the
corresponding nitrobenzene derivatives, themselves synthesized according to a
method described in the literature (/. Org. Chem. (1968), 33 (1), 223-226). When
X - -NR3-CO- and R3 is a linear or branched alkyl radical having from 1 to 6 carbon
atoms, the monoalkylamines can be obtained according to a process described in the
literature (U.S. Patents 3,208,859 and 2,962,531). The non-commercial carboxylic
acids of general formula (XI) can be accessed using methods described in the
literature (Acta Chem. Scand. (1983), 37, 911-916; Synth. Commun. (1986), 16
(4), 479-483; Phophorus, Sulphur Silicon Relat. Elem. (1991), 62, 269-273).



The ureas of general fornula (11), diagram5, in which A, X, Y and R6 are
as defined 5 above, are prepared by the addition of an am ne of general

formula (X) on an i socyanat e of geneg formula (XI1), (XI11) or (XV)
in a solvent such as chloroform at 2 Ferr]C Synt hesi s of
non- commerci al i socyanates of general formula (XIl) is described in

the literature (J. Med. Chem (1992), 35 (21), 3745-3754). The

hal ogenat ed i Miegramd:ate ureas (XV) and (XVII) are then substituted by a
derivative 10 of general fornmula (XVI), in which Qrepresents OZferr]-
R3-N-Z3- or S-Z3-, in the presence of a base sugh as, for exanple,
Klerr]CJ err] or NaHlnRan aprotic solvent such as ® THF or DMVF in order
to finally obtain ureay df general formula (1!

- 22 - ADu-ang [rer] HO,C—Z,—Q — (I
NO,

(X) 9.4 1)

When: X =-Z;-NR3-CO-
and Y = -NH-Z,-Q-, -NH-CO-Z,-Q- with Q = 0-Z3-, R3-N-Z3- or S-Z3-,

The ureas of general formula (II), diagram 5, in which A, X, Y and Rg are as defined
5 above, are prepared by the addition of an amine of general formula (X) on an
isocyanate of general formula (XII), (XIII) or (XIV) in a solvent such as chloroform
at 20;C. Synthesis of non-commercial isocyanates of general formula (XII) is
described in the literature (. Med Chem. (1992), 35 (21), 3745-3754). The
halogenated intermediate ureas (XV) and (XVII) are then substituted by a derivative
10  of general formula (XVI), in which Q represents O-Z3-, R3-N-Z3- or S-Z3-, in the
presence of a base such as, for example, K,COj3 or NaH in an aprotic solvent such as
THF or DMF in order to finally obtain ureas of general formula (II).



Vihen: X =-Zerr]-NHCO and Y = pi perazine,

honopi per azi ne, 2- et hyl pi perazine, 5

2, 5- di et hyl pi per azi ne, 4- am nopi peri di_ne, -NR3-Z22-Q,

-NR3- NH CO- Z2-, -NHNHZ2-, -NR3-O-Z2- ~2?2° The ureas of general fornula
(rry, diagram6, in which A, X, Y and R6 are as defined above, are

prepared by the addition of an am ne of general formula (VIl), described
previously, onpg %I%Blssocyanate of general fornula (XVIII) in the presence
su a

of a base 10 s di i sopropyl et hyl am ne. The i socyanat es of
general formula (XVII1) are synthesizedsfrom | ry. agin gener al
formula (X), described previously, ? S‘ﬁngfd Fcﬁ) @u y am ne (J.

Og. Chem (1994), 59 (7), 1937 1938) R, The am nes of general

pr epar ed accor din to 15 Bs met hod
em (1984), 49 (8), 52) .

When:
and Y = -NR[err]-S0[ er ] N DZ([)Zerr]
general formula (I1), diagram [ (XW?' ch A X

formul a (VI 1) 'bc‘[’l@t %B-%&*HWO ar

described in the erat

- 23 - D agr am 6XI1IV) [err
-Z[err]-NR err]-CO

The am nosul phonyl ureas o
Y and

R; OCN—Z,—Hal (I

u wA
X)

- A—7Z, _ITI‘CO"‘ N—Z,—Hal
R: v
R,
R¢
OCN—2Z, ‘Q
NO, HQ
X1 NO,
Y (XVD
In (In
When: X =-Z1-NH-CO-

and Y = piperazine, homopiperazine, 2-methylpiperazine,
- 5 2,5-dimethylpiperazine, 4-aminopiperidine, -NR3-Z,-Q-,

_NR3-NH-CO-Z,-, -NH-NH-Z,-, -NR3-O-Z,-

The ureas of general formula (I), diagram 6, in which A, X, Y and Rg are as defined

above, are prepared by the addition of an amine of general formula (VII), described

previously, onto an isocyanate of general formula (XVIII) in the presence of a base
10  such as diisopropylethylamine.

The isocyanates of general formula (XVIII) are synthesized from primary amines of
general formula (X), described previously, triphosgene and a tertiary amine (. Org.
Chem. (1994), 59 (7), 1937-1938).

The amines of general formula (VII) in which Y - -NH-O- are prepared according to
15 amethod described in the literature (/. Org. Chem. (1984), 49 (8), 1348-1352).



5 R6 are as defined above, are prepared by the addition of am nes of

general fornula (X), described previously, onto
chl or osul phonyl i socyanate (J. Med. Chem _%}996), 39 (6), 1243-1252).
The i nternedi ate chl orosul phonyl urea (Xl Xf”is then condensed on the

am nes of general fornmula (VII1), described previously, in order to produce
t he am nqiﬂd%ﬁ%g@yl ureas of general forrmula (11) which can optionally
be al kyl at ed by hal ogenat ed derivative in the presence of a base
such as, for exanple, NaH in order to produce derivativlgs of gener al
formula (11). =6
D agram 7: [err]

HY

NO,

(VID
A—1Z,~NH,——» A—Z,~N=C=0 > (1)

x) xXvIn

When: X = -Z1-NR3-CO-
and Y = -NR3-SO,-NR3-Z;-

The aminosulphonylureas of general formula (II), diagram 7, in which A, X, Y and

5  Rg are as defined above, are prepared by the addition of amines of general formula

(X), described previously, onto chlorosulphonylisocyanate (. Med. Chem. (1996),

39 (6), 1243-1252). The intermediate chlorosulphonylurea (XIX) is then condensed

on the amines of general formula (VII), described previously, in order to produce the

aminosulphonylureas of general formula (II) which can optionally be alkylated by a

10  halogenated derivative in the presence of a base such as, for example, NaH in order
to produce derivatives of general formula (IT).



When: X =-Zerr]-NRerr]-Sgerr]- and Y = -Z2-Q, with Q=

O Z3-, R3-N-Z3- or S-Z3-, The sul phonam des of general fornmula (I1),
diagram 8, in which A, X, Y and R6 are 5 gs defined above, are prepared by
the addition of am nes of general fornula{Xx), descri bed previously,
ont o hal ogenoal kyl sul phonyl chl ori des of general formula (XX). The

hal ogenoal kyl sul phonam des of general formula (XXl), obtained
- 25 - b ﬁ%ﬁdi'ﬂz-di ately, are then condensed on an al cohol, an am ne or
of genera

a thiol formula (XVI) in the presence of a base such as,
for exanple, Klerr]CJerr] or NaH, in a R pol ar sol vent such as, for
exanpl e, acetonitrile or DWF. Di agr/am38 [err]
X) A——Zl-—N\ ; O=C=N-S0,—ClI
H

l

(XIX) A—Z, —1\|I —CO—I\lI —S0,—Cl
Rj H
R
(VID) HY E—
NO,
R
(I A—1Z, —1}1——00—1}1—302——\(
R, H NO,
R3 —Hal l
R
(I A—Z, —1\|I-CO—1\lI —S0,—Y
R; R; NO,
When: X= -Zl —NR3-SOZ-

and Y = -Z5-Q-, with Q = O-Z3-, R3-N-Z3- or S-Z3-,

The sulphonamides of general formula (IT), diagram 8, in which A, X, Y and R¢ are
5 as defined above, are prepared by the addition of amines of general formula (X),
described previously, onto halogenoalkylsulphonyl chlorides of general formula
(XX). The halogenoalkylsulphonamides of general formula (XXI), obtained



5 When: X =-Zerr]-NRerr]-S0[err]- and Y =
-NR[err]-Zerr]-Q The sul pham des of general fornula (I1), diagram
9, in which A, X, Y and R6 are as defined above are prepared in three
stages from am nes of general formula (X)'Zéﬁd

chl orosul phonyl i socyanate. The reaction of an alcohol, such as tBuCH on
the 10 isocy p 0 ett.
(1001), 32 Wpfieqidd gfﬁé" ot %ﬂﬂﬁﬁ*k‘ﬁ?e%ﬁ%@ of SphidH U eliak
chl or osul phonyiCEBHBAXHIL in heerressrce pl @ base sugh as.for pxa e pK&%hebNaH iha

am ne of genergiarfseivaht shich %3, fbOe R GetnifiEE o¥ BIMWI.e Of
car boxyl sul pham de type of general formula (XXIl). The treatnent of this

internediate iR. a strong acid medi um produces the sul pham de derivative of
general 15 f XXI'11). Alkylation of the conpounds of general fornula
(XXI'l'l) by the hal ogenat ed deri vat I ves of general formula (XXIV) in
the presence of a base such as, R or exagrp NaH in a polar aprotic
sol vent al |l ows sulXphani de dérﬁ?elﬁNgs of +gendflaS0,—Z,+diatul a (1 1(XXo be
obt ai ned. H - 26 - Di agram 9:
[err] l
(XXI) A —’Z]_ "'I\II —SOZ—_ZZ —Hal
R;
R¢
(XVI) HQ—@ —>l
NO,
aIn
5 Mﬁn: X= -Zl-NR3—SOZ-

and Y = -NR3-Z,-Q-

The sulphamides of general formula (I}, diagram 9, in which A, X, Y and Rg are as

defined above are prepared in three stages from amines of general formula (X) and

chlorosulphonylisocyanate. The reaction of an alcohol, such as tBuOH, on the

-~ 10 isocyanate function of chlorosulphonylisocyanate (Tetrahedron Lett. (1991), 32

{45), 6545-6546) leads to an intermediate of chlorosulphonylcarbamate type, which

reacts in the presence of an amine of general formula (X) to produce a derivative of

carboxylsulphamide type of general formula (XXII). The treatment of this

intermediate in a strong acid medium produces the sulphamide derivative of general

15 formula (XXIII). Alkylation of the compounds of general formula (XXIII) by the

halogenated derivatives of general formula (XXIV) in the presence of a base such as,

for example, NaH in a polar aprotic solvent allows sulphamide derivatives of general
formula (II) to be obtained.



When: X =-Zerr]-NRerr]-CoO and Y = -OZ[err]-Q
The carbamates of general fornmula (Il1), diagram 10, in which A X, Y and R6
are as 5 defined above, are prepared by th% reaction of am nes of general

formula (X), descri bed previously, chl orof ormate derivatives of
general formula (XXV) prepared according to a nmethod described in the
literature (Tetrahedron Lett. (1993), 34 (44), 7129-7132). Di agram
10: [err] i -\When: X =-Zerr]-CO, -CHCH CO

and Y = -OZ[err|[- - 27 -

The esters of general formula (I1), diagr m 11, in which A X Y and R6 are
as defi ned above, pr epar ed the™Beacti orb é aci %s eneral
formula (M I1) or ?){X) and aI/’e ISNof gederal¥T XA ) in the
presence de di cycl ohexyl carbodi i mi de Hnd of a catalytic quantl ty of

4-di net hyl am nopyridine in 5 a solvent suc zBstleor exanpl e, THF or DWW
at 20[err] C t

O—tBu
(XXTI) A—2—N —soz—lﬁ—go
R; l H
(XXTID) A—2,~N—S0,—NH,
R;
R¢
Hal —2Z, —Q—}l >l
P
(XXIV) NO
(In)
When: X = -Z,-NR3-CO-
and Y = -0-Z,-Q-

The carbamates of general formula (II), diagram 10, in which A, X, Y and R are as
5 defined above, are prepared by the reaction of amines of general formula (X),
— described previously, with chloroformate derivatives of general formula (XXV)
prepared according to a method described in the literature (Tetrahedron Lett.
(1993), 34 (44), 7129-7132).

Diagram 10:
0
R
S S

A——ZI—N\H + Ci O—ZZQ —> (1)
NO,

(X) (XXV)

10  When: X = -Z;-CO-, -CH=CH-CO-

and Y = -0-Z;-Q-



D agram 11: (M11)y AZerr] -CJerr]H [err] When:
X =-Z[err]- and ¥ = -OCOZ[err]-Q The esters of
general formula (11), diagram 12, in which A X Y and R6 are as 10
defined above, can also be prepared by thé'reaction of acids of general
formula (XI), described previously, with the al cohols of general

f1 gr mul a f\/) UNpiey edtér &ogwleltal @dtenula (II), d@iﬁgr%i[rb@ﬂ lar@mlcﬁusl X; Y and RgRr@@sam
er I’ -

and Y = - NH-3efined abaYepéar%Equéredrhywﬁ's.rﬁéwE. 9fea01 %{?raﬁaléwaa.(wﬂ or
ZNa ﬂlle;tz hyl plﬁKD azintle, aldotl¥ NOPI pehérdl neomnMQSf {XXJ\@)f in tlhe plrclasence \2/?1 ]
- - ureas. 0 or a i,n _whic
ATy A Reter oS sarodinrnet § SRy o FRRL AL araRp gy Aminapb et
descri bed pr eva slwdng suchi asgfd:amlslenTHFroe@@éﬁat 2@QC. follow ng an
experinmental protocol described in the literature (J. Med. Chem

(1995), 38 (18);p03558;:3565).
- 28 -

R¢
ou + HO——ZZ——Q—-@ —» (ID)
NO,
Ix)

- A XXV
N_COZ H

When: X =-Z1-
and Y = -0-CO-Z,-Q-

The esters of general formula (II), diagram 12, in which A, X, Y and Rg are as

10  defined above, can also be prepared by the reaction of acids of general formula (XI),
described previously, with the alcohols of general formula (V) under the conditions
described previously.

Diagram 12:
- Rg¢
A—Z,—0OH + HO,C—1Z, —Q@ - (I
V) (X1)
When: X = -Z{-NR3-CS-
15 and Y =-NH-Z,-Q-, piperazine, homopiperazine, 2-methylpiperazine,

2,5-dimethylpiperazine, 4-aminopiperidine, -NR3-Z3-Q-,
-NH-NH-Z5-, -NR3-O-Z;-

The thioureas of general formula (II) in which A, X, Y and R, are as defined above,
are prepared from the ureas described previously using Lawesson’s reagent,

20 following an experimental protocol described in the literature (. Med. Chem.
(1995), 38 (18), 3558-3565).



When: X represents a bond Y=-022-Q, -SZ22-Q
and Q = - HN\- The et heroxi des or thioetheroxides of general formula
(rr), diagram113, in which A 5 X, Y and R6 are as defined above are
prepared from di hydroqui nones of general “28- formula (XXVil) (J. Chem
Soc., Perkin Trans. I, (1981) 303-306) or thiophenols of gener al
formula (XXVII .Bi 0. ghbbgaters (1993), 3 (12), 2827-2830)

and an electrophile (E[er z) sSuc f or exanpl e, bronoacetonitrile or 4-
ni t r ophenyl oxazol i none, X i~ -Bre8 ~of Klerr]CJerr] (J. Heterocyclic
Chem, (1994), 10 34d Ql439N1443). The nitriles nust be reduced (lithium
hydr i de or catalytic hydr ogenat i on) i n order to produce internedi ates

f | f. th L
i t Pophenyl ox R AHERRLS orhioetermides ot et SRmBR ERodiakam 13,18 308 ng
ni troanili fes X YhandhRe arseashgéfoted arbot e ranem prepared desyu rdilpetioquinaries of general
literat J 5 b |
eads 15 < i ORIRRRVIENG dik® Soc, okt 7. 1HOBICHB4 308 on QLGRS
are then of grarsplfermula (XKYIIDABior MehzEhen.i hettra 993, 1)(1&31“1:8@7 ~2830)

'(;‘&\e/lr I”;?d' at es 4af Qﬁn%'[&krophlle Y "k (dsI )for example! aoRPadedonitrile or 4-

A- SH rr

- 29 - jippenyloxazolingng i hssrriegee 9f KefPs éb f{fﬁem@ﬁéeﬁhe@ 1995,
;( = - :\lRBE IG;IO) Q31, 1439- 14f3) Thé\;‘tmﬁdtr@F nitsit NbeZBeduced (lfinemahydimueem @ftalg@dﬂgr al

ormul a in a ove
are prepared b& dﬁo%ngtrﬁlosn thooﬁd%f oagﬁoggce m%f"ﬂg ags ?og%{ﬁﬁ Wpﬂa 6?(% of
(1X), di agram&EXXndThe epening ofytsn evitsophicoylonazelinonex! ccessibla by peationcé td  a
coupl i ng R Pond ahi%aﬂﬁﬁ.@s 'w,tweagbaemibenfo?@fshgate 2% URSGIelCHh the

o] DMF

previously, in a solvent such romet hane or
The ureas of dieransg f ofdmmul ghe(n;(x)ipg (4933), 75, 4596), by phenols or thiophenols leads

15  directly to compounds of general formula (XXIX) or (XXX) which are then
condensed on fluoronitrobenzene in order to produce intermediates of general

formula (II).
Diagram 13:
(XxXvi) A—OH A—SH (XXVII)
E l l E l
- (XXIX) AO-Z,—NH, AS—7Z,—NH, (XXX)
O
NOZ NOZ

(I (11)



accessible fromisocyanates of general formula (Xl I), diagram5, according
to a 10 nethod in the literature (J. Chem Soc. , Perkin Trans. 1, (1985),
(1), 75-79). D agram 14: [err] Unl ess they are
defined differently, all the technical arnd’scientific terns used here
have the sane neaning as that usually understood by an ordinary speciali st
in the field to which the invention belongs. Simlarly, all
publications, wakent APPXk&RbdeRRSZ,-ED- orBatieRisCcand ot her references

menti oned here are incorpor &&{e}d $y way of reference. The foll ow ng
exanpl es are presented tb " &P%e the above procedures and shoul d

in no way be consi derféd @s R;ENIZ; cting the scope of the invention.

- 30 - Exanpl es: Exanmple 1: 3,5-bis-(1,1

- di met hyl et hyl 4 4- hydr oxy.- [ (271 Renyl . .

(i i no) et hyl| )%h %%’?l‘% & %%“B%ﬁﬁ‘% “&Feﬁpyg?la&&{‘i‘éﬁ ifowhich A, X, Y apd R are as

3, 5- bi s- ( 1,51- diefinet pbevdgie) prépargdi bp opndénsdtion ofr aqidweoiy pones faamild {VIII) or

1.38 g (10 )i -i i . ,
3,501 tert b e 51 hl G of B Oty MARTDNGR e o coupin

di cycl ohexy! cafgsadisupilybsedria peptide synthegiginselgsaribed peeviBnlynin  pelyentsueh 8 ni ng
20 m of THF. fhhexiMple! HRAlofdétHaRe! &r DMF. R8¢ uflaS&f igtherdidfobAtiaS(Xat X Bk ent
tenperature, and tg’i ?recL%lFtate ch a pears] |® . filtered out and
rinsed with et¥yFssie iseeyaates ) geperdl ifornyla (XIHe dingram oy asrerdingyty 2
reduced pridssunethod irethedisératuce (/s Gheut Sat. |, Pein Tramf 111986),de7at79).and t he

i nsol ubl e part is filtered out. The solvent is elimnated under vacuum
and the resi du&&mz
A—2Z,—CO,H
(VIII)

R
ou + 1\IIH-—CO——NH—ZZ<j|\ —>» (I
R; NO,

A
_\\—COZH
(IX)

Unless they are defined differently, all the technical and scientific terms used here

have the same meaning as that usually understood by an ordinary specialist in the

field to which the invention belongs. Similarly, all publications, Patent Applications,
15 Patents and other references mentioned here are incorporated by way of reference.

The following examples are presented to illustrate the above procedures and should
in no way be considered as restricting the scope of the invention.



precipitated from diethyl ether. The solid is recovered by filtration,
rinsed abundantly with diethyl ether in order to produce a white
powder with a yield of 65 % Melting p%l nt: 277-278 [err]C. 15 NVR
[err]H (100 MHz, DMBO d6, [err]): 10.72 (s,”"IH, CONH); 8.30 (m 4H,

Ph- NO2) ; 7.80 (s, 2H, Ph); 1.60 (s, 18H, 2x tBu). 1.2)
3,5-bis-(1, 1-di net hyl et hyl ) - 4- hydr oxy- N- (4- am nophenyl ) - benzam de: I n
a 250 mM Parr fEasiple®:4 g (6.5 mmol es) of

3, 5-bis-(1, 1-di met hyl et hyI) 4- hydr oxy- N- (4-ni trophenyl)-benzam de is

di ssol ved in 50es%en@e§ o ggs}gégi $. ethy‘?étﬂ?l)‘ql l{ﬂirﬁQ}‘N pmgr{ﬂ{ég&,[n xtur e20

(/1) in the pr il ﬁ I tat ed under

PSI of hydrogen, at 30 [efimino “?“6'?‘)’ BH’E'W‘?&R]?C ny fhwaw¢qhmmewoaﬁecb| ite,

the filtrate is concentrated under vacuum The evaporation residue is taken
up in 25 n.1pf 35-BibA(HU dimethyldthyl) -4Tidriok IN-pi-hittopHeayDddnkzamidet t er ed
and rinsed with 50 n of diethyl ether followed by 50 m of ethyl

acetate. The a d fro 5 I t ure
of 50 m of Bt E‘g?’%‘“‘( 16, FRBRY"of oebiei e 2,503 o Mmy. B 4D uih s
organi ¢ phase i Bydwasyhsuzaeit tasidBnéi 2.26 gl N1 Namrolesld o Sliesiclablexylcarbodiimide. arghe
organi ¢ sol uti ofylogudd iath 266 nﬁoﬁdsk AtiMha L8 mif of ’I‘ﬁF‘etherx'eQéﬁﬁ'n rﬂ&ﬂum 1s

concentrated to dryness under reduced pressure to produce 1.
a white podieted g 15 hoyrs @i Wblem@m@wre argipthe m%? fwm: imams
DVSO d6, [ err]) filt&e8 duf and tirlsedCAthl) ethyl - aé&afeS , Af2dT, th&Bdlutidn @S cdri¥entrated udddr

I_DhéTH_Z) ! P(? (reiiu lj pres ui’e ]fhe resgdsue is ﬁllhteg n tZ% rznl of ethyl acetate and the insoluble

3, 5- bi s- (1, 1- di pat mytfmere,m Jutd- Tiyel sobvgntNis{ dindip@tet hindey vaduuni rod nist hesidue is

am nol phenyl)-b 1 880

S- et h)F/)I 2yt%1| OE%E% %lgoﬂég'bg%ﬁll Etﬂg drTg%lsghd % r&gvgrédo%]mbt?%éﬁ'sed ,
303-337) is int flhmie@&v withodigthyloethen inf @régktcwmdacmpn@l@ rovderiwith afyield of
1.05 g (3.08 mmfk 98 ) Melting pomt 277-278 ;C.

% 5t 315 o S B DV 3 ST RO an.im L RN

medi um i s conceﬁBﬂa(sémitPh) drt;m(eslsSmrﬁi&Bu)/acuum The residue is taken up in
50 m of ethyl acetate and 50 m of a saturat ed solution of sodium

carbonate. Afte cant Lvely
with 50 m of aiszzitut’atggdﬁrl hi’ﬁgethflgfi\yg)r ﬂ?h car B)éﬁﬂ[@% @% %ﬁﬁ&# wat er
and 50 ml of brine, The organ ution is dried over sodium

sul phate, filtefedi2ghml Eaa%wbt%ﬂgdﬁéénmpbamfew bis-(1, Ldismethilethy dehydrgt-a) s
obt ai ned are taNe(ra nifto rrengll)aiehydmlaé helts, fistdlesed imndsorashied of an  absolute

\?Myfﬁe:s;/;/:: tﬁ qt_l acet tarele r%rllx ure 6913 the presenge otf 1(;}/al i’%/é STRQ trn(’%pl(trll(raedls

agitated under 20 PSI of hydrogen, at 30 ;C, for one hour. After filtration on celite,
the filtrate is concentrated under vacuum. The evaporation residue is taken up in
25 ml of a 1M HCl solution. The precipitate formed is filtered and rinsed with 50 ml
of diethyl ether followed by 50 ml of ethyl acetate. The amine is released from its

25  salt by agitation in a mixture of 50 ml of ethyl acetate and 50 ml of 1M NaOH.
After decanting, the organic phase is washed with 25 ml of 1M NaOH and 25 ml of
brine. The organic solution is dried over sodium sulphate, filtered, rinsed and
concentrated to dryness under reduced pressure to produce 1.09 g (49 %) of a white
powder. Melting point: 220-221 ;C.

30 NMR 'H (100 MHz, DMSO d6, 8): 9.80 (s, 1H, CONH); 7.78 (s, 2H, Ph); 7.05 (m,
4H, Ph-NHy); 5.02 (s, 2H, OH); 1.60 (s, 18H, 2x tBu).



15 The hydrochloride is prepared fromO0.77 g (1.71 mol e) of base

di ssolved in 60 n of nmethanol and salified in the presence of 3.42 ni
(3.42 mol es) of a nol ar sol ution of HG in anhydrous diethyl ether.
After agitating for 30 mnutes at anbient tenperature, the solvent is
evaporated of f under vacuum and the residue precipitated in the
presence of diethyl ether. The crystals obtained are filtered and rinsed 20

abundantly wi t fu3jli stsnuis (qetlttﬁfneusylavl@ﬁr4- g‘gdxfdxyd“{fl’-[(lt (iadih6)méthyng 0. 65

43 9 f t 0- 291 .
%IV(R [er/?]H (408 Mﬁ?g‘aﬁ% ?wfﬁ I'n'gdg%Hn NH[err]) [18r£10 (s, 1H,

CONH) ; 9.83 (s, 8 85 (s, 1H NHerr]): 821 (m 2H
t hi ophene) ; 880 7hg7(8 0& mmolesél of Pmethyl2- m?ophemthiomboximd\lh{ydriod?dﬁ ni.s,

\1/|[_|ér r ]O'D 3 63451 CC i @8%)42|'§03t n%@’ﬁ@j'ﬁlﬂztucea a( f()g rgﬂaﬁasg?gnfa&ﬂﬂ% a]solut o'n%f
(ami di he) 5 i Q8vpgrolgs) of 3 bis éﬂﬂngt zlethy;b) 4hydroxy-N-4 ammophenyl -
- di et hyl et hyl Ben‘laﬂﬂiﬁér 220t ¢#42- bf(ﬁ)anélhlﬁﬁf&qh'eatmg at 50; C for 15 hours, the reaction
( ' m no) mZat hg/l )%@dﬂ‘r’rl ghc%rq en]trgt%%q:x d)yn%gsngr?({n r ggcuu%dr'?ﬁeh}eg{dhe is tal%en up in 50 ml
3 5-bi s- (1, 1- dofrethlyl/ laedting| Ind450ynallr ok - Sdiyratéd niotutiophefnyddivmt daybdnate.  After

benzami de: de n&?g8 8thg c(réfg'um%s% % Was dnél.{cc APQQ/@ yLv‘?tW 5% ntﬁygf gcﬁl&ﬂ%ffg

2.5 g (10 mmle Serts 3/ r oxybenzoi ¢ aci
m (10 molls)sdptiany pfgstpqlumnﬁ:aq}eorntﬂ;i 50 mg of water and 50 ml of brine. The organic

- 32 - latddn MRkies) ot s‘éhﬁ%@'sﬁﬂﬁ&é' Gafhed hhd“é@ﬁp&ﬁﬁd' \EﬂcfquJé&@déd' nto
a 250 nm flask %nt ai ni ng The reaction nediu

agitated for 1Brepif-s TAE céﬁb'“}l%ﬁ'?‘amed ar? éﬁ‘ﬁﬁ%r“&t‘ﬂr‘@e‘hfh@hﬁ% éﬂ‘iefﬁdt %’(dewé\ﬁheeh
appears is filsircedivelit whh@thyl aceste whd Acdibige. 0.77 g rof baseuis) oipendd with afyieitihy|
acet ate. After &ent ration of the solution under 5 reduced pressure,
the residue is°® precrpitated froma m xture of ethyl acetate/diethyl

et her (1/ 4?5 and filtered. The crystals are washed abundantly w th diethyl

ether in The bedroeloridenialprgpapedotiome). 748 (b7 1 dnpolehof basetdisselvedimi6® mii t h

a yield of 74 8 uBmoOhng salified Wehd B&s&ﬁ:bn(t;f 3%%%?35—4& %fnb@s) of a moMR
[err]H (100 Mz, AFi (s, 2H P

10  6.82 (m Yy %«tjé?éhsae y%rgt]w) filr-rhytﬂ;lér Afrg asaatlrzﬁor &@lmﬂwta bierg 5
Hz); 1.49 tenfp@ratdr8Hhe 38lveMU3 evaporated off .udlier vacuum and the residue precipitated
2.0 U b RSB G AL 5B ORRERN AT v i
3, 5- bi s- ( 1201 - dabuedantlyewith |djetidyl ether in order to finally produce after drying 0.65 g (43 %)
of a pale yellow powder. Melting point: 290-291 ;C.
NMR 'H (400 MHz, DMSO d6, 8): 11.55 (s, 1H, NH"); 10.40 (s, 1H, CONH);
9.83(, 1H, NH"); 885 (s, 1H, NH"); 821 (m, 2H, thiophene);
- 770 (s, 2H, Ph); 767 (m, 4H, Ph-NH); 7.60 (s, 1H, OH);
25  7.40 (m, 1H, thiophene); 1.42 (s, 18H, 2x tBu).
IR: vou: 3624 em?, 3430 cm’; Ve=o (amide): 1653 em’; Ve=N (amidine):
1587 cm’™.

Example 2:  3,5-bis-(1,1-dimethylethyl)-4-hydroxy-N-{4-[[(2-thienyl-
(imino)methyl)aminolphenyllmethyl}-benzamide hydrochloride:
30 2

2.1) 3,5-bis-(1,1-dimethylethyl)-4-hydroxy-N-[(4-nitrophenyl)methyl]-
benzamide:

1.88 g (10 mmoles) of p-nitrobenzylamine hydrochloride, 2.5 g (10 mmoles) of 3,5-
di-tert-butyl-4-hydroxybenzoic acid, 1.38 ml (10 mmoles) of triethylamine and 2.26



15 hydr oxy- N-[ (4- ni trophenyl ) net hyl ] - benzam de is dissolved in 30 m of

an absol ute et hanol / di chl oronet hane m xture (1/1) in the presence of
10% Pd/ C. The mixture is agitated u ger 20 PSI of hydrogen, at
30[err] C, for one hour. After filtration~on celite, the filtrate is

concentrated under vacuum The evaporation residue crystallizes

spont aneousl y.g I(11 ifmbREY of f&léy%ﬁihegﬁeirﬁbmhﬁg[dﬁtéw iAfr¥&icRl Sin®y & ifitd ﬁlﬁrfﬁgk %ug
et.ner acet one .

M0 " C6s op ptaining 25 anl O THIF ) TRE sFachin SR B WA IoRAD BYS A Ambloat
éﬁ?- lggggr E ] Gemperstur(le\l NMR_ fn&:t:ip}tlateg3 ﬂvg&hl\/khpeaﬁ:)ﬁ&l l[:ﬁu?:feh g{xtg and )rinséd GRitK St_he 421H50
(. 2b1 o or gy Olfbing o oyl adilae,™ ALt cifeglrnion 3F, ing spflton Yphter

18H, 2x tBW). reddced pResBire, the residue is precipitated from a mixture of ethyl acetate/dlethyl

3, 5-bis- (1, 1-djs q‘if')%ayﬁﬁereﬁi hyde vty bt ‘&/Ls(h%dtabbﬁdl}'lh)i_(wlm H%}H}#temélr ha

am nol phenyl | net - benzam e/ orid ment a
prot ocol used ‘?rge’ttﬁef"@aﬁé’f%w?l‘?é er dedpg i kbt pewdsBuAYield o

345hb:j s- (1, N_l[Méltﬁigtﬂ&YdteZ?jWBI iC. o :

- yar oxy- .
a5 bis (11 N O RERE MR TRt A1 N s it REAVED: RS aft By
After sal il cafh BZ)(mv\/HtIhNIaIGﬁ)t 867 4| 1. i QH); #7540, 2HnQbhH‘}lH€@ué=cﬁéﬂh9’l 1.4% her ,
a white pCQV‘ﬁs‘i‘-fo tained with a yield of 56 % Melting point:
218-219 [err] "1H (400 M—lz DIVBO de, [err]) 11. 60 (s 1H,
NHerr]); 9.83 1H, NH[l HL (s, 1H,

NH err]); 8. 182% 3debist(hil ol H@)lethyl)mhx%roxzﬁ l(éhqmump anl)rmethyll 6H,

t hi ophene, Ph-NH, gkaza,ﬂ.dao (d, 2H, CH err]-NHCO, J 5.7 Hz); 1.40 (s,
18H, 2x 35 tBu). - 33 -

UL B BT ) 0 Sl i A

4- acet oxy-13, 5-ljidnetyhl{¥4-hitrophenyl)methyl]l-benzamide is dissolved in 30 ml of an absolute

(8- L1 (2 i enyd ki) ARMTROEUAATIRLRNEAY b R LRUACRIVATPHE, e mbreds 1

4-acetoxy-3,5
ni trogen at nosggiated, unger5%§) BSY o hydreges) @is30i &+ fangnerhpue  After fl&fﬁ“@“losl celite,

di ssol ved in Ile Mirafe ©r aoriayﬁttademend& Buliin. (%@&m&laﬁéa redidRC Blyistallizes
anhydride is added dropw seadt e mxtu agitat t anbi ent
t enper at ure fos[pontaneouigr Hb ISt torppat ?)W‘&#‘tng’ |C§y5é5 rfﬁie gt and Figesd Yithyyced

pressure, 20he a edkwieof dietlah athet(45 mi) dnd adbtont (6fmﬂ| tlo3qr Gemhafie ahile

washed with 10 r J then with 2 x 10 ml of
wat er. The or ’Qde? Og’stgemélEda l\égﬂl"g S%érfgssogégum sul phat e, filtered and

evapor at ed un MR/a (k00 Mz, £DEB, 9): Jt62 BHelHe BBinde?S i(81, oB.aPhNHy);
Mel ting point: 62@111113[3 N d)£5.58 (s, 1HIGH); [ﬁddd 2H1@_2MﬂcoCDGJd §HZ); 3.70

Lerrl)® 815 (8l bhorRe5 140 16, Tod 0o Sy 2 PP)

~—

25 2.3) 3,5-bis-(1,1-dimethylethyl)-4-hydroxy-N-{4-[[(2-thienyl-(imino)methyl)-
amino]phenyllmethyl}-benzamide hydrochloride: 2

The experimental protocol used is the same as that described for compound 1, with
3,5-bis-(1,1-dimethylethyl)-4-hydroxy-N-{ (4-aminophenyl)methyl]-benzamide
replacing the 3,5-bis-(1,1-dimethylethyl)-4-hydroxy-N-(4-aminophenyl)-benzamide.
30  After salification with a molar solution of HCI in anhydrous diethyl ether, a white
powder is obtained with a yield of 56 %. Melting point: 218-219 ;C.
NMR 'H (400 MHz, DMSO d6, 8): 11.60 (s, 1H, NH"); 9.83 (s, 1H, NH"); 9.02 (s,
1H, CONH); 8.90 (s, 1H, NH"); 8.18 (m, 2H, thiophene); 7.70 (s, 2H, Ph); 7.42 (m,
6H, thiophene, Ph-NH, OH); 4.50 (d, 2H, CH,-NHCO, J = 5.7 Hz); 1.40 (s, 18H, 2x
35 tBu).



15 3.90 (s, 6H, 2x OCHerr]); 2.40 (s, 3H CH3). 3.2)

4- acet oxy- 3, 5- di met hoxy- N- [ (4-ni trophenyl ) met hyl | - benzam de: The
experinmental protocol used is the sane as tjhat described for internediate
2.1, 4- acet oxy- 3, 5- di net hoxy- benzoi "Pacid repl aci ng the
3,5-di-tert-butyl -4-hydroxy- benzoic acid. A colourless oil is

obtained wth mR: Wvls_'ﬁd 3804 28n% 32@4 crh"‘VR vd.8' l(dnlride)( 1%114“/'5%, : DVEQ (afifidine):
[err]): 9.26 (t L NHCO, J =6. (m 4H, 'Ph-NR): 7.31
(s, 2H Ph): 2H, CH2, J 6 o H) ; 3 83 (s, 6H, 2x

¥ oy,
A?O;E:Z[ {31&/ 3, SM %B%QX%%S%IB};SM]M%»[ hyl | - benzani de: The

experi mental protocol us&al[[(btlnd!nyl&mnm)amth)ﬂ)nmndemnpﬂmefmd}-beﬂmmiﬂeti hte
2.2, 4- 25 acet oxy- 3, 5- di net hoxy- N-[ (4- ni trophenyl ) met hyl ] - benzam de

repl aci ng the f?])s? )Qbitom 3 5-d1meﬂur3?y-benzmc a

(1, 1-di net hyl et r oxy- nitrop enyI ) met hyl ] - benzam de.

col ourl ess Qil is obtained with a yield of_ 82 (V The pro?uct |s used
directly in th® % 3PP i flagk, under as@lgaéewmal@eradbw ol Bioles) Ohsydngic

3.4) 4-acet OXYac3d 9s dilSEBIvB@XM N5 {dt- bf (dey tdylrﬂmél 3B6 mi (9 08 mmoles) of acetic
(imno)nethyl)a

prot ocol used efnél {f gﬁ% ige ‘iﬂ‘?ﬁ%"] ?ﬂé@@? & "? bsragdtgf?ﬂoqﬁﬁa% &?r’f‘#}%ﬂrea or

4- acet oxy- 3, 5- tﬂkncatmo’ﬂyepyr[c{mﬂe mruva;mnhtedlyff)umemdl]lwldqmesamedthe resiileds takgn t he
- 34 -

g et hyl & hylgﬂ 8 3‘? Sth %ﬂ"(ﬁmg%a%%a%demﬂedm 10.m) of a mpolar golution,of HOI
the formof a m | f gistesi nElge Rrgapicaplase iy dafed eensodiwm| sulphate,

point: 47-48 [ﬁlrtér]e&%nde oPhdd drtef VaduudO0y. M‘%(Q%@fgﬁmde ordder isobefinddM de
s, 1H, CONH) t hi ophene) 62 (m 1H,” thi ophene); 7.30

(s, 2H Ph);: 7Mfé‘“§ °“E ]t]'é%o%ene) 7.07 (m 4H Ph-N); 6.48 (wide
s, 2H, NH err]NMR:. 50 (100 BHiz,CADCI3, 15)48615Hz($,; 18, 8006H); GH0 (s, 2H,2Rh);

(am de)2 S%SBScﬁerr%%?ﬁ%) 2'468 )ZM[ %‘30 ((:ﬁftere;% +760 Cn[E)?;;r%)l \e/[ lel:rr]

3, 5-di et hoxy- 4- hydr oxy- N-

[4-[T(2-thi enyd-@) n@ymﬁﬁwmwwmwmwnm@ﬂkmwme
Ina50mM flask, 1 mM (2 nmoles) of 2N hydrochloric acid is

i nt roduced drdmdén@)erlmental pm&oﬁu&@1sltHeQ;@rr@fath:§8eﬂ:rﬁ)éd rerahemeédiate@npaund 3
in 5 m of ethanp éua etﬁl | on
dcetoxy-3,5-dimethoxy-benzoic acid replacing the 3,5-di-fert-butyl-4-hydroxy-
benzoic acid. A colourless oil is obtained with a yield of 28 %.
20 NMR 'H (100 MHz, DMSO d6, §): 9.26 (t, 1H, NHCO, ] = 6.0 Hz);
791 (m, 4H, Ph-NOy); 7.31 (s, 2H, Ph); 4.65 (d, 2H, CHp, J = 6.0 Hz);

3.83 (s, 6H, 2x OCH3); 2.28 (s, 3H, CH3).
3.3) 4-acetoxy-3,5-dimethoxy-N-[(4-aminophenyl)methyl]-benzamide:

The experimental protocol used is the same as that described for intermediate 2.2, 4-

25  acetoxy-3,5-dimethoxy-N-[(4-nitrophenyl)methyl]-benzamide replacing the 3,5-bis-
(1,1-dimethylethyl)-4-hydroxy-N-[ (4-nitrophenyl)methyl]-benzamide. A colourless
oil is obtained with a yield of 82 %. The product is used directly in the following
stage without additional purification.

3.4) 4-acetoxy-3,5-dimethoxy-N-{4-[[(2-thienyl
30 (imino)methyl)amino]phenyllmethyl}-benzamide: 3

The experimental protocol used is the same as that described for compound 1, with
4-acetoxy-3,5-dimethoxy-N-[(4-aminophenyl)methyl]-benzamide  replacing  the



mediumis agitated for 18 hours at 50 [err]C. The solvents are evapor at ed
to dryness, 15 the residue is taken up in dichloronethane (5 nl) and
washed with nol ar soda solution (3 xyﬁ m). After drying the organic
phase, filtration and concentration to dryness is carried out and the
oil obtained is purified by chromatography on a silica gel colum

(eluant: dichl 3)@1@@%%&9%1}%@@9'4 -hydrbky-N-@EmMg ﬁerigi)%kﬁﬂﬂear The base

col l ected and after evapara under vacuum a wd I s _obtaine
with a 20 yi B thofompnt adeigsngopdemds obtaings “@h a yield NR/F@T@H]MCI(‘WSO
R/I:'z thDNBOhd6 ) @ih{]éy4 8892 (st 1H, OH); 8. 846(m 1H, Cg\l 7175 (m
, i ophene e m
1H, thi ophene) NNZR 2{%{#}0 Pﬁhﬁw ‘%eé% %50% Q&lﬁel\iﬂ% ?;)N}Q 47575((5 gll'if
CH2, 5 =thhopheht)) 7.63. (Bﬂ, 1Hs thiGphendx 7G0HE,c2H,] Dh); 250 (tR1 H\fhéophene) 3300
E;Tiaﬁ; lr]e 5V[ e”Lm(ﬁmﬂ? éﬁé‘%wﬁm Qﬁ] NM e{}ﬁ%r«g %’1}1& £y 24??@;)0 9f(£ ]6H
(i m no) met hyI )W I"% S} h ﬁ}i benzam de hydri odi de 5
3,5-bis-(1,1 -1R: n%LBXéﬁérhyﬂ'/)se/énh’ydreﬂéyaxmdéﬁié}baht‘f@@ HMhdl@é)hYMO'cm
benzam de: 30 .02 g (10 mvol es) of 4- nltrophenety am ne hydrochl ori de,
2.5 g (10 nmol ter | - 4- hydr oxy- benzoi c acid, 1.38
mM (10 mmol es) it hy} grﬁ“ﬂg&gﬁﬁ 4'lt‘y‘P ;2/'&6 g (11 mmol es) of
di cycl ohex30 car bodi i m de Erl(2-thienyli{iaib)methyaniiao]plienf i methyl}-benzamide:
containing 20 m of THF. Jhe reaction mediumis agitated for 15 hours at
anbi ent tenperature, the precipitate which appears is filtered out
and rinsed with ethyl 35 acetate. After _concentration of the filtrate
under reduced {p{ @ 98unkflagkpd mk&; mmwlgsy of 2N hydrochloric acid is introduced dropwise

- 35 - ﬁﬁ@ﬁls&!uhaﬁ QﬂOfSD%an%ﬁlbW lof @@)ﬂﬂﬁéund-ri‘ﬁl 5 fliof ethansle CIéaERFioRY
filtration and rinhsed whi te powder i.s %alned

Wt eyl e o ey Hitattd for A8 et BT, The SHKeh frelaporated SpgRyest | 1
(100 MHz, IBDCI fher repidué és tdken up TP dichlordinethBhg (5 miBandnMyvashell vk WN2Jr, sdala02

(Clr—?[ or r5] Ph- Nq g&?&ﬁn ?3 )@ id{'\ %M@rtﬁi gj g%% a%e %trgtnan élulzj:oncentration to

3, 5- bi s- (1, 1- dilsypessyip é@ﬂﬁlﬁﬂﬁuﬂamﬂlﬁ@ﬂyﬂb‘&ﬂlp@i (smuauﬁned@pircémategﬂqylﬂ)] on a silica

benzam de: gel I&lﬁnﬁx maﬁarﬁeraﬁahoreﬁfahﬁﬁ%e%%& I§/1; he ThanpurdStrhéifns are
descri bed for rli?errre iate 2.2, 10 -bis-(1
- di met hyl et hy! §OUCted Ao 3f1an. qvapqration PP%h\‘-ﬁ‘iW‘}‘e‘i h;qgf Rodidenis glyained with a

repl aci ng 20 heyieRl &-809.- Mklting point: 55-58; C.
ety ot 1 g ey ikl (BRSPS g 4 O6028T o
7.75 (m, 1H, thiophene); 7.63 (m, 1H, thiophene); 7.26 (s, 2H, Ph);
7.10 (m, 1H, thiophene); 7.05 (m, 4H, Ph-N); 6.50 (s, 2H, NH)); 4.45 (d, 2H, CH,,
J=5.7 Hz); 3.81 (s, 6H, 2x OCHj3).
- 25  1R: Vou: 3300 cm™ v¢oo (amide): 1630 cm ™ veoy (amidine): 1590 cm™.

Example 5: 3,5-bis-(1,1-dimethylethyl)-4-hydroxy-N-{4-[2-[(2-thienyl-
(imino)methyl)amino]phenyliethyl}-benzamide hydriodide: 5

5.1) 3,5-bis-(1,1-dimethylethyl)-4-hydroxy-N-[2-(4-nitrophenyl)ethyl]-
benzamide:

30 2.02 g (10 mmoles) of 4-nitrophenetylamine hydrochloride, 2.5 g (10 mmoles) of
3,5-di-tert-butyl-4-hydroxy-benzoic acid, 1.38 ml (10 mmoles) of triethylamine and
2.26 g (11 mmoles) of dicyclohexylcarbodiimide are introduced into a 100 ml flask
containing 20 ml of THF. The reaction medium is agitated for 15 hours at ambient
temperature, the precipitate which appears is filtered out and rinsed with ethyl
35 acetate. After concentration of the filtrate under reduced pressure, the residue is



195 [err] C NVR [err]H (100 MHz, CDCl[err], [err]): 7.80 (m 4H,
Ph-NH2); 7.55 (s, 2H, Ph); 15 6.10 (m 1H, NHCO; 5.55 (s, 1H, OH); 3.75
(m 2H, CHerr]-NHCO; 3.10 (m 2H, Ge[err]-Ph-NH2); 1.50 (s, 18H, 2x
t Bu) . 5.3) 3,5-bis-(1,1

-di met hyl et hyl ) - 4- hydr oxy- N-{4-[ 2-[ (2-t hi enyl (i mi no) net hyl ) -

anm no] phenyl | qir&)ibllat&eﬁbﬁfmldmthﬂéﬂ OThelss1idois recovere@.byilgrafich dvd finddesith of

S- hyl -2-th hi b d di.d 7,
303-557) 15 i iERBILGRT 1 paua pad < pPRLIeISBH SriRfTT 75y N pgint St

mol es) 206f;C. 3,5-bis- (1,1-dinmethylethyl) -4-hydroxy-N [2- (4-
am nopheny| )etmédlﬂ lﬁQE‘G@MI@P (ﬁbéﬁob)‘eidSZ B, %ﬁh%) ;.82 (! 2RAPRINOINE. OQQ&?“ on

mediumis heated at %err] e solvent is evapora t ed
nder vacutm 15, RHEOY 562 24 CHNHCSY: BRedredH, CHAR HGehE o1850 i

of a water/etpdmgetate 25 m xture (1/1). The crystals forned are

filtered out and washed successi vely with et hyl acetate and di et hyl
ether. After |n, e yi el d of
58% Vel i ng poPht STz FEmROR-ER) qgoRy REI A Fofmtr gD et o
[err]): 9.80 (s, 1b|¢nNmi)ip 8.88 (s, 1H, NH+); 8.40 (s, 1H, CONH); 8.12

(m 2H, thiophene); 7.60 (s, 2H, Ph); 7.42 (m 6H, 30 thiophene, Ph-NH,

; 3.52 (d,
gﬁ) NH) . 1 gf 0 ('I”-?ﬁ_é' ?L)gg::{'lﬁ{ hlal gﬁg&ol Ds&d ﬁ l%e 1)ne a% tg% c% ritfeld fopfi‘[tgrrrrge]déaée 2.2,
cnierr]; MPerrd S(basrﬁldb?*mel@é@ht%4“h)\ﬂf@w'y'[@ 'H‘ir?lé)e“yl)et yll-peeramids er r |
- 36 - FP& Ap!| edfe: 345' BS&1, 0 imSthtethymEs RO NN-[(4- mtrophenyl)meth ]

4-_ [2-[(2-thi e%naérgﬁefs R m?ute p@lviij:r is obtained with a yield of ft’m@o n%)lcﬁtm n\tgomt 1

-benzam de fu
4- acet oxy- 3, 5-H5m€X hoxy- N-[ 2- (4- ni t rophenyl ) et hyl | - benzam de: 5 The

experinmental pyRIROCHY Y@(?GMH% téﬁcﬁar& agd Qﬁ,t msghlmg f-pgsl(gt %l%re )ate

5.1, with 4 ?cet % ."3 {q oxYy- Rﬁnzm C, acl éﬂe errredl at
repl aci ng IPhe @31% HCQle pt5nist YH- DHY drigx (b 6He- NRCQ); 2l Qé’l“@@ ' ess
oil is obtai negﬂyuphmﬁz)yagbds qBHYQxQBu) The product is used directly in

the foll ow ng stage.

oxperi montal g0 é%%é@é“fgﬂ%ﬁ%gﬁiﬁ@%&%%i%i’ﬁbté Roifmin e o o

2.2, W t h 4- aantinojphénglethylpbenzamide h3deibdidet 5ophenyl ) et hyl ] - benzani de
repl aci ng the

0.78 g (2.74 mmoles) of S-methyl-2-thiophene-thiocarboximide hydriodide (Ann.
20 Chim. (1962), 7, 303-337) is introduced into a 50 ml flask containing 1.01 g (2.74
mmoles) of 3,5-bis-(1,1-dimethylethyl)-4-hydroxy-N-[2-(4-
aminophenyl)ethyl]-benzamide dissolved in 20 ml of 2-propanol. The reaction
medium is heated at 40 ;C for 4 hours. The solvent is evaporated off under vacuum
and the residue is precipitated in the presence of 50 ml of a water/ethyl acetate
25 mixture (1/1). The crystals formed are filtered out and washed successively with
ethyl acetate and diethyl ether. After drying, a pale yellow powder is obtained with a
yield of 68%. Melting point: 185-186 ;C.
NMR H (400 MHz, DMSO d6, 8): 9.80 (s, 1H, NH"); 8.88 (s, 1H, NH");
8.40 (s, 1H, CONH); 8.12 (m, 2H, thiophene); 7.60 (s, 2H, Ph); 7.42 (m, 6H,
30 thiophene, Ph-NH, OH); 3.52 (d, 2H, CH>-NHCO, J = 5.9 Hz); 2.90 (m, 2H, CH,-
Ph-NH); 1.40 (s, 18H, 2x tBu).
IR: vou: 3624 em™!, 3423 em’ Veeo (amide): 1636 cm’); vcon (amidine):
1569 cm™.



3, 5-bi s- (1, 1-di et hyl et hyl ) - 4- hydr oxy- N-[ (4- ni t rophenyl ) met hyl ] - benzani de.
A colourless oil is obtained wwth a quantitative yield. The product is
used directly in the followi ng stage without additional purification.
15 6.3) 4-acetoxy-3, 5-di met hoxy- N-{4-[29[(2-thi enyl (i m no) met hyl ) am nol -
phenyl ] et hyl ) - benzam de fumarate: 6 The experinental protocol used to
produce the free base is the sane as that described for the

[Sgn'z QezinfnogLeWF] %bacem Mﬁ 5- ﬁ’lrﬁgﬁﬂt&g—\l\l-g -F%—ﬁ(h%ie%?ﬁ%hl\ho)methyl)-
3, 5- bi s- (1, 1- di net hyl et hymjinolph enylllethylsr oxy- N- (4- ani nophenyl ) - benzani de.

The product of the reacti.gfhzamid@fdrha@fe:ig) t he presence of an equi ol ar
gquantity of fumaric acid in ethanol under reflux. Compound 6 is

obtained in th r m of (o) ' d of .74% Melting
poi nt: 178- 1803PL?P]5?§°"3’% gjgﬂ%ﬁh'[”@'r ?‘r@ ngo nylg(thnza[@pp . 8.60 (m
1H, CONH); 7.75 (m 1H, thiophene); 25 7.64 (d, 1H, thi ophene J =5.0
Hz); 7.20 (%, 7TPh¢ elperimental prétpcol ]us;ad fihthgdaeeess that desdribedofod iktedmediat®d. 1( m

?’g EE N)CHZ N \vatﬁszt %&Eéx%g'?(c\l?n%t 55?7 ﬁén%ﬂ eﬁ:lcfj('llg e‘?mﬁg’i'é‘!e 73]8 a&im%@b 5 (

3H, CHB). tertrbutyl-&hydroge benzojc acidisd colqusleps oil isjabizined withagisld of dA8p.cm -
v[ g;r 1 (am di ngje prl)ﬁﬁ& 1§ﬂ§eﬁrdix]ectly in the following stage.

3,5-dineth 25 thyl)- .

ani noi gﬁe n;c/)ﬂleéﬁﬁ‘ Oé%% gLrﬁ{ é&‘ﬁf}{ﬂ’gyog%ﬁo %“Q’?H]e“yq}ergﬁxlﬂ%ﬁ&@ﬂ“ﬂfz flask, 1.40
m (2.80 nmol es) of a solution of 2N hydrochl oric acid is added

dropwi se tH) a Thé axpevimental prétdace) ysed 37 thensames)s that @mmilwhfmr éntermedige 204, m of
5 the free bgsg 4 g e‘iom 3%&%&@9?'1\1 [szem&:%ag%dgg@m C?H%rhiﬁe aQbladingdimkor

18 hours at vents_are ryness and t he

evaporation red ﬁdu%(ﬁ %dlmethylﬁﬂ\é!@r‘bhi’%ff’éﬂN“ Gmltaonheﬂxlhn@thxﬁ -bgngamide. 5 oA

sol ution of sogso@ids bl iFlobfined with dlq@lbﬂxtﬁﬁw*lhmnel‘hebgrblﬂﬁctﬁb ubeadireily ihhe
ight precipitate is

olid t ak d hl
theln e: ;sm ﬁasgﬁ'uqﬁ%wéﬁ%gﬁpl{hggt&? Hisr lfﬁﬂ%’f reduced 10 pressure and

the residue taken up in acetone. Product 7 precipitated in the form of
t he hydrocH or 6-&)3 i 4-acttowy-3Sadimethoxy-Niidhd-163-tlenylimino)methylprnimol- 164- 167

[err] C oM NH+ %Jﬂl}@ﬂ%%?%@ﬂ@&ad%r]) 9.80 (wide s, 1H NH+);

8.90 (s, 18 (s, 1H, thiophene);
8.16 (s, 1H, thiophene); 7.21 (s, 2H, Ph

(m 1H, thi ophkhe§xpesnippta) groumql uﬁ to P@Aﬁw@)free?asqls(tﬁe sap)g asEhpi. Scrsbe?i 7.0
Hz); 2.92 (t, {dr]enlid - Rynthksis 7.00 Hedmpound 1,1 Rwild er4-heet@308)5 afithethoky-N-

vierr] (amde)i, d620; SPRG Dbyl lERhldmtd M dha&hs RSO 358 L -dimethylethyl)-
20  4-hydroxy-N-(4-aminophenyl)-benzamide.

The product of the reaction is salified in the presence of an equimolar quantity of

fumaric acid in ethanol under reflux. Compound § is obtained in the form of a beige

powder with a yield of 74%. Melting point: 178-180 ;C.

NMR 'H (400 MHz, DMSO d6, &): 8.60 (m, 1H, CONH); 7.75 (m, 1H, thiophene);
25 7.64 (d, 1H, thiophene, J = 5.0 Hz); 7.20 (s, 2H, Ph); 7.11 (t, 1H, thiophene,

J=9.0Hz); 7.02 (m, 4H, Ph-N); 6.61 (s, 2H, CH=CH fumarate); 3.81 (s, 6H,

2x OCH3); 3.50 (g, 2H, CH;-N, J = 6.5 Hz); 2.82 (t, CH>-Ph, J = 7.0 Hz);

2.27 (s, 3H, CH3).

IR: Voo (ester): 1750 em™; Veog (amide): 1640 cm}; Veoy (amidine): 1550 cm™.



Example 8: 3,4,5-trihydroxy-N-{4-[2-[(2- thlenyl(|n1no)nethyl)
an1no|pheny|]ethy|} benzam de hem -fumarate: 8 1)
3,4,5-trihydroxy-N-[2-(4-nitrophenyl)ethyl benzan1de. 20 2 g (11.5

mol es) of gallic acid, 2.5 g (11.5 mmol es) of 4-nitrophenetyl am ne
hydrochl oride, 1.8 g (11.5 mml es) of hydrated 1-hydroxybenzotriazole, 2.25
g (11.5 mmol es) of 1-(3-di nethyl am nopropyl) - 3-et hyl car bodi i m de

hydr ochl ori de 3 I oduced
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3,4,5-tri hydroxy IQ—H [2cn[1(2 N (grrrllilleb m ng)mmet hyl) (%r% hn(?? pher?yl 'ethyl )- 10

benzam de hem - furrarate E<4pt32ri(ment al protocol used is the sane

as that descripxamplgd: co?’pﬁéufﬁﬂ‘Yﬂ“ OW Nh 2-ghigny] (minplragthyl)- \-

[ 2- (4- ani nophenyl ) et hyl | al@iv} pliérd@leftin)-Benzagnids Bermi-Poihfaté:18 1 -
di net hyl et hyl ) - 4- hydr oxy- N- (4- am nophenyl ) - benzam de. Base 8 is obtained in
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crystal | zes s ont aneousl y at 20[err] C. After filtration and washing
wi th et hard8l & Edgemnudesy rafdgattic jagido R Rignéld-§ mamoles) of 4-nitrophenetylamine

hydrochlorlde, 1.8 g (11.5 mmoles) of hydrated 1-hydroxybenzotriazole, 2.25 g
(11.5 mmoles) of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
and 3.3ml (23 mmoles) of triethylamine are introduced into a 100 ml flask
containing 30 ml of anhydrous DMF. The orange-coloured solution obtained is
25  agitated at 20 ;C for 20 hours and diluted in a mixture of dichloromethane (50 ml)
and water (30 ml). After decanting, the organic phase is washed with a molar
solution of hydrochloric acid (20 ml) and with water (3x20 ml) until neutrality is
achieved. After drying the organic phase over magnesium sulphate, followed by
filtration and concentration under vacuum, the residue is purified on a silica gel
30 column (eluant: dichloromethane/methanol: 9/1). The expected product is obtained
in the form of a colourless oil with a yield of 42 % (1.57 g).
NMR 'H (100 MHz, DMSO d6, 8): 8.95 (m, 3H, 3x OH); 7.85 (m, 4H, Ph-NOy);
6.80 (s, 2H, Ph); 3.36 (m, 2H, CH>-N); 2.97 (t, 2H, CH,-Ph, J =6.0 Hz).



the formof a beige powder with a yield of 53 % Mlting point: 245-246
[err] C. NVR [err]H (400 MHz, DVSO d6, [err]): 8.85 (m 3H, 3x OH);
8.14 (t, 1H, NHCO J =50 Hz); 7.73.(s, 1H, thiophene); 7.60 (d, 1H,
thi ophene, J = 5.0 Hz); 20 7.16 (s, 2H 3BR); 7.09 (t, 1H, thiophene, J =
4.0 Hz); 6.80 (m 4H, Ph-N); 6.59 (wide s, 2H, 1/2-CH=CH NH);
3.41 (m 3H, CHerr]-Nerr]NH; 2.76 (t, 2H, CH2, J = 7.5 Hz).
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Example 9:  N-{4-[4-[3,5-bis-(1,1-dimethylethyl)-4-hydroxybenzoyl]-1-
25 piperazinyl]phenyl}-2-thiophenecarboximidamide
hydrochloride: 9

9.1) 2,6-bis-(1,1-dimethylethyl)-4-{[4-(4-nitrophenyl)-1-piperazinyl]-
carbonyl}-phenol:

2.07 g (10 mmoles) of 1-(4-nitrophenyl)piperazine, 2.5 g (10 mmoles) of 3,5-di-tert-
30 butyl-4-hydroxybenzoic acid and 2.26 g (11 mmoles) of dicyclohexylcarbodiimide
are introduced into a 100 ml flask containing 25 ml of DMF. The reaction medium
is agitated for 15 hours at ambient temperature, the precipitate which appears is
filtered out and rinsed with ethyl acetate. After concentration of the filtrate under



9.3) N-{4-[4-[3,5-bis-(1,1
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washed with 3xebemifiligred ands Finged WHMZQymégf etlyl %F‘FrneA Ae pink powderai§i ¢
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to A od;cg a gwlﬁk ooMtHENChEIVSRY 50 (S5H! ¥h); B.75NG, 48] PRWHY; 4398 11,
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phenol : 15 In a 100 m flask containi ng a solution of 2.99 (10

nmol es of I . Bo%
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3x40 m of wat k- };18 ld ?\ﬁemetpnylefh nl {fﬁ (4b rr'rurr]1(<a)phe-rl_l?zﬁ-1—piperazinyl]-carbonyl}-phenol
replacing the 3,5-bis-(1,1-dimethylethyl)-4-hydroxy-N-(4-aminophenyl)-benzamide.
After treatment with a molar solution of HCI in anhydrous diethyl ether, a beige
powder is obtained with a yield of 75 %. Melting point: 235-236 ;C.

25 NMR 'H (400 MHz, DMSO d6, &): 11.45 (s, 1H, NH"); 9.78 (s, 1H, NHY;
8.75 (s, 1H, NH"); 8.19 (m, 2H, thiophene); 7.29 (m, 5H, Ph-N, thiophene);
7.10 (s, 2H, Ph); 5.60 (wide s, 1H, OH); 3.70 (m, 4H, piperazine); 3.30 (m, 4H,
piperazine); 1.40 (s, 18H, 2x tBu).
IR: vou: 3633 em, 3433 cm’l; Ve=o (amide): 1617 em™; Ve=n (amidine):

30 1590 cm™



organic solution is dried over sodium sul phate, filtered and concentrated

under reduced pressure. The brown residue obtained is purified on a
silica gel colum (eluant: petrol eum et her (B.p. 40-70 [err]C) [/ ethyl
acetate: 8/2). After concentration of 4Ghe pure fractions, 2.31 g (54%

of a brown powder is obtained. Melting point: 25 177.5-178. 5[err]C
NVR 1H (100 MHz, CDCl[err], [err]): 7.50 (m 4H, Ph-NQ2); 7.12 (s, 2H, Ph);
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in the presence of apmbnr solution of HCO in anhydrous diethyl ether. A
pal e yel | ow povvder is obtained with a yield of 40 % I\/Elting poi nt :

234- 236 N 400 MHz, O d6 1 60
NH err]) [ eﬁ] 4%’ 100, I\AﬁH%@S{‘] ycontaining g’ selulign ~qf, £El{li{] r r 9%3)( ngH
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N-{4-14-1 32& dt and wagﬁ(écli stcc ss1ve1)§ryw1%h %94% ]ml of witer ft %fo%d]by 40 ml of brine. The
organic solution is dried over sodium sulphate, filtered and concentrated under
reduced pressure. The brown residue obtained is purified on a silica gel column
(eluant: petroleum ether (B.p. 40-70 ;C) / ethy! acetate: 8/2). After concentration of
the pure fractions, 2.31 g (54%) of a brown powder is obtained. Melting point:
25 177.5-178.5;C.

NMR 'H (100 MHz, CDCl3, 8): 7.50 (m, 4H, Ph-NOy); 7.12 (s, 2H, Ph); 5.19 (s, 1H,
OH); 3.50 (s, 2H, CH>-Ph); 3.49 (m, 4H, piperazine); 2.60 (m, 4H, piperazine);

1.49 (s, 18H, 2x tBu).

10.3) 2,6-bis-(1,1-dimethylethyl)-4-{[4-(4-aminophenyl)-1-piperazinyl]-
30 methyl}-phenol:

The experimental protocol used is the same as that described for intermediate 9.2,
with 2,6-bis-(1,1-dimethylethyl)-4-{[[4-(4-nitrophenyl)-1-piperazinyl]-carbonyl]-
methyl}-phenol replacing the 2,6-bis-(1,1-dimethylethyl)-4-{{4-(4-nitrophenyl)-1-



phenyl } - 2-t hi ophenecar boxi m dam de hydrochloride: 11 11.1)

2, 6-di met hoxy-4-{{[4-(4-nitrophenyl)- 1-piperazinyllcarbonyl}-phenol:

I'n a 100 mM flask, 0.99 g (5 mmoles) of syringic acid, 0.74 g (5.5 mmuol es)
of 25 hydroxybenzotrl azol, 1.10 g (5.5 ol es) of

di cycl ohexyl car bodi i m de and 1.04 g (5 nmol es) of

1- (4-nitrophe S
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182-183 [err H, {106+
Ph): 6. 4 (m] C%l? (SPhHNH%ﬁ FEA6 i @8{ W 17, gjpﬂﬁ'ﬁf ;730 é %% # @335543
3.77 (m 4H piperlddi fhiophars); ?324)8(f(1m SHH Ehlrﬂ‘be % nd)26 d ' 2H, 1 CHg)Ph,
N-{4-[4-[3, 5-dj balg ey, §96W§lﬁOZMb?afﬁe%xde?LlS@SpﬁﬁaaHn?ZﬂerPﬂﬁ'é)yl.’»}lsz'(m 2H,

t hi ophenecar boxi m olarsl orid . nmol e)  of

S- et hyl - 2- tthiBﬁéﬁé?hlltféa(Fb]&f u)nydrl odi de (Ann. Chim (1962), 7,
303-337) 120 i niR:okhmc 3624 ahd, 31808 ’mvd‘:}qdahndu:m)limmlcng .a solution of 20

0.4 g (1.13 mmole) of internediate 11.2 in 10 mM of 2-propanol. After

neating at o BaapBielRs" |G 0 dS. ARRoxy. Ry bRAS bbby o pifBrkdinyil-

concentrated t

phenyl}-2-thiophenecarboximidamide hydrochloride: 11
11.1) 2,6-dimethoxy-4-{[4-(4-nitrophenyl)-1-piperazinyljcarbonyl}-phenol:

In a 100 ml flask, 0.99 g (5 mmoles) of syringic acid, 0.74 g (5.5 mmoles) of
25  hydroxybenzotriazol, 1.10 g (5.5 mmoles) of dicyclohexylcarbodiimide and 1.04 g
(5 mmoles) of 1-(4-nitrophenyl)piperazine are dissolved in 10 ml of DMF. After
agitation at ambient temperature for 7 hours, the mixture is filtered and the
precipitate rinsed with 20 ml of DMF followed by 100 ml of chloroform. 2 g of a
yellow powder is obtained, containing approximately 20% of dicyclohexylurea. The
30  product is used as it is in the following stage.
NMR 'H (100 MHz, DMSO d6, 8): 7.69 (m, 4H, Ph-NO,); 6.88 (s, 2H, Ph);
572 (m, 1H, OH); 3.91 (s, 6H, 2x OCHj3); 3.75 (m, 4H, piperazine);
3.49 (m, 4H, piperazine).

11.2) 2,6-dimethoxy-4-{[4-(4-aminophenyl)-1-piperazinyllcarbonyl}-phenol:



The evaporation residue is then taken up in 100 ml of an ethyl

acet ate/ saturated sol ution of sodium carbonate mxture (1/1). A
precipitate appears which is filtered and rinsed successively with 20
m of water, 20 ml of ethyl acetate and 5% of 25 et her. The base
obtained is salified in the presence of a nolar solution of HJ in

and drying, - W 2%"”““@3%% %?"E“S%I"%“"a 105 Do B 1 P o BEHERT g
poi nt:  184- 185etP@?qlfjleg /3) inge pessene M? O anixéure [ig pgifated pnder7
(s, 1H NH+); 20 P8I 66h dlrbked\lhk"lﬁ iC, for 153}03@ (Afterlﬂtrahlbﬂbn c%ht'bg'tl{e%ltr%{é is
}DEI) 0p2e2(7a) (W|7 dcéorg:gntia,_ptl_' @_%er vgg hen((aih gqqgnsnzg(yaggﬂagyn residue l%t y)en (‘Pﬂm g?_'(rrﬁ of 2H,
pi perazine)5 3etBPl 4cetatelithe piepipitateifomed is elimihdRed by éiltrdtion3Aakdonitle 20 nl;of
Exanpl e 12 i GRRpe %6*'% (el SRy 088 ot SR e sBlion of i1, The
(i mi no) met hyl ) aqvenAsy ph@nyls)al _l_zedebvz&wya@mrm ofarpbwdqnﬂ ched®®n carbonate and

hydrochl ori de: eddcted thh 2x50 ml of ethyl acetate. The orgamc solutlon is dned over sodlum43 -
12.1) 3, 4-di hydro-6- R‘ r ox tetranmet hyl - 4-nitro

1-
benzopyr an- 2- cHBe Hilgeed glnd conceqtﬁlte&l unger HCUPF‘asrRhe ROovgrler QBE&l@dr’r?rEﬂkég PPof
1.1' -carbory! - g Emrﬁlaéblheﬂﬁflc’tdiied:ohﬁuﬁng 3 ml o$ Ghdthdrel) filkeréd and rink€d wwiAkeES)

of Trolox" in f T Af agitati an at _anbi.ent erat.ure for
one hour, a sofit h%)ﬁ&'gf‘ gﬁ?\i"ﬁ g%%l (%'r?éqﬁ[‘eh S'r?\gesé)f()f%[ﬁw??ya?&agsegp Sptained.
dropwi se. Agi t Meltmg pasntc b82-181dd for 15 hours and the solvent is evaporated
of f undenmclwmoommf eww d6s 594 lslstoe@ 281, 5o 7of (] G GroRELane
aimd washed s%cceiﬁlv iﬁ? of a | ar _sol ution. of

hydrochl ori c at-8, wg Hiﬁ/at évlgl 6H, 2x ZQCHB)’of3 o i e 4HnePipegaineh
phase i s drj ed308em, 3Hdplr;gaa§mbphate, filtered and 10 concentrated under
reduced pressure. The oil obtained is purified on a silica gel col um

concent rat o S-3T h KT Pimefhinel hiliol b aiul o BRBRE BRI i ¢
a yield of 77 %hiopbenécagbpimidamidshyiibdchlenidd: @1 NVR [err]H (100
MHz, CDCl[err], [err]): 8.68 (s, 1H, CONH); 7.91 (m 4H, Ph); 15 4.59 (s,

1H, OH); 2.95- @357 ((m13lmﬂno@r of CS(m)ethtyE] -2- thlop?én%ﬂgacarb%mmlqe h%dnodlde (Ann.

3, 4-di hydr o- 6- hydr ox am ng
benzopyr an- 2- c& ?‘ Q#ﬁk7 $03337 WHE“@%%‘PF%H%Q “ﬁbﬂé?‘b%‘m‘alﬁlé‘éé solutioRedfs ane
as that dempri 06% {013 mhseedindreliate 11.2 in 10Wht bf 2- ropanol After heatmg at

3, 4-di hydr o- 6- by gmyng%,ya nt?,aggécilgglr% %I}g %ﬂrg:enttrgtgc? HYyn%ss undler vacuum

benzopyr an-
2, 6-bi s- (1, 1- dTheehagoedtionl desidué [ig} ileh- tak¢r ophienlfl0) ml of an ethyl acetate/saturated

solution of sodium carbonate mixture (1/1). A precipitate appears which is filtered

and rinsed successively with 20 ml of water, 20 ml of ethyl acetate and 50 ml of
25  ether. The base obtained is salified in the presence of a molar solution of HCI in

anhydrous diethyl ether. After filtration, rinsing with 10 ml of acetone and drying,

0.12 g (20%) of a pale yellow powder is obtained. Melting point: 184-185 ;C.

NMR 'H (400 MHz, DMSO d6, 8): 11.47 (s, 1H, NH"); 9.78 (s, 1H, NH");

8.76 (s, 1H, NH"); 8.18 (m, 2H, thiophene); 7.37 (m, 1H, thiophene); 7.28 (m, 4H,
30 Ph-N); 6.74 (s, 2H, Ph); 4.27 (wide s, 1H, OH); 3.80 (s, 6H, 2x OCHjy);

3.70 (m, 4H, piperazine); 3.33 (m, 4H, piperazine).

IR: Vou: 3423 cm™; Voo (amide): 1610 cm™; vy (amidine): 1587 cm’!.

Example 12:  3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-N-{4-[(2-thienyl
(imino)methyl)amino]phenyl}-2H-1-benzopyran-2-carboxamide
35 hydrochloride: 12



1- pi perazi nyl]-carbonyl }-phenol. The product of the reaction is purified on
a silica gel colum (eluant: petroleumether (B.p. 40-70[err] C /

et hyl acetate: 6/4). The pure fract|4(3ns are collected, after
evaporation of the solvent under vacuum a“col ourless 25 oi | is obtained
with a yield of 45 % NVR [err]H (100 MHz, CDCl[err], [err]): 8.19
(NSH A ;I-H chog"'% 12. 90 QWdlﬂWﬂP @-)hygimxy-z 54, @&tfaﬁnetﬁﬂ qulumtl%pﬁénj(lwﬁel 2H,

- a4 - 12m3B)enzopyran-z-carboxamlde

3, 4-di hydr o- 6- hydroxy-2,5, 7, 8-tetranet hyl - N-{4-[ 2-t hi enyl

(i m nonet hyl ) aim mdpf)hﬁhﬂhik-, ZI:GZlg H@0 zmppleanof 1 dachboayl-dimidazol is added to a
hydr ochl ori de: sojn?non o358 Tﬂgmﬁksﬁ’e% hﬁ?ﬂﬁ&l" iR28 hA G THHS SRS gleifors A bl t ML
descri bed for conpoun

3, 4-di hydr & 6- ﬂqmﬁwayre fo6 ol Bovtar sohetiony bf M-riitoanilineo frh@dynl) oD [HE. is added

benzopyr an- 2- cabP@ReM ﬂgltz{tﬁﬂl @Cdoﬂﬁnﬁéaefor 15 hours and the solvent 1s eva orated off
3, 5-bis-(1,1-di net hyl et dr gxy- - am nophenyl ) - benzam de.

Nl T ng oo i - Uiet aor Tecrestiae B diwed ;39 AL (of GHCNPEPMANAE 396, WRter) )
gi—|80 g S, ﬁH ;\ﬂﬂt;\cessﬁe itts 25 Hitlof Alolar solution dt-h aro(cﬁl,onl; Hcid\NBICO) of Svald? ad)
t hi ophene

Ch opneney'"S) 2 Fil gt biine. i Sk asd W atblt Bt sodipim s, Berddand

v[err] (arr](lje)contﬁﬁ&tcm[mder]rgduapémr@s(l@m ‘Theejl : obtbiied snpwificd on a silica gel
Exanpl e 13: Naid Lﬁél&a%lx] p%{rbbé%o e@m‘?y ‘g 4027(§3 gwéih;’;le%éﬁ'éi M8y, 2H alkger

benzopyr an- 2- car bon pi per azi nyl
t hi ophenecar bo@@rﬁfrueaﬂoa@ Redpuse agtionsea pals yeugw poyglen js obtained with a yield of

374-di hydr o- 2, 57 %, aﬂbmhg@mhwo-ﬁﬂ[é} [ (4-nitrophenyl) - 1-pi perazinyll -

carbonyl) -2t dnBEaePNbETNARS cocr, o 4Ra% i TeoNAR Kzt 07, Bt 1By, |

(10 mmol esh5 of 4.59 &d, dK, OH)28.9640.8% (nT,HGH, Atdlex)one hour of agitation at
anbi ent tenperature, a solution of 1-(4-nitrophenyl)piperazine in 10 m 20

of DM is addeg, sy OBW.§fhyd %E;@%R@aguhﬁi’éfh@r{g@gi er(41§mﬂx%pi1§n j-9f-{.eaction

medi umis then concéntra ed oration resi ue IS
di ssol ved in 5depropyranti2ctarbexamideane and vvashed successively with
3x25 m of water and 25 ml of brine. The organic phase is dried over

sodi um sul phat €he Experieieathl c’plmo@cﬂns@msr fedme as that\@REribeI0ioE Gatenabab 02, The

acet at o) mot hanBithm xt ur o, CRiPEIE AR PO R BT (s ERmB a0 o

of ethyl 20 beneopsiren- A pal e yel |l ow powder is obtained with a yield of 79

([)/Oer %l) ti 99420'(f”carboxam %9%2319&%6%@4 Co.6- %lls-| (1 Wﬁg&ingehgﬂh-y—% (%bﬁ&{ylé% (
16H, Trol ox"). l-plperazmyll) carbonyl}-phenol. T e product of the reactlon is purified on a silica m

gel column (eluant: petroleum ether (B.p. 40-70; C) / ethy!l acetate: 6/4). The pure
~ fractions are collected, after evaporation of the solvent under vacuum, a colourless
25  oil is obtained with a yield of 45 %.
NMR 'H (100 MHz, CDCl;, 8): 819 (s,1H, CONH); 7.00 (m, 4H, Ph);
4.59 (s, 1H, OH); 3.65 (wide s, 2H, NH3); 2.95-0.87 (m, 16H, Trolox").



30 13.2)
3,4-di hydro-2,5,7, 8-tetranet hyl - 2-{4-[ (4-am nophenyl) - 1- pi perazi nyl | -

carbonyl) -2H 1 -benzopyran-6-ol: T 1€ experinmental protocol used is
the sanme as that described for internediat 22 W th

3,4-di hydro-2,5,7,8-tetranethyl -2- {4-[(4-nit rophenyl )-1-pi perazinyl] -

- 45 - car bonyl }- 2H 1- benzopyran-6-ol replacing the

ﬁl— [5( 2' S- El 1hdlﬂ|3§ hwtﬁﬁl I 0"6 h drox L) ,9¥%rame§[hyl-N-{4—[2-th1en)5[l

ni t ropheny Qduct "of the reaction is
purified on a }'T‘ “BH‘eg'é’fq fﬂ“?‘@ﬁtﬁﬁ FZOPYEROATERIDAXRIIES hano!
9/1). The pure fracthydaechérdde:42 collected to produce after evaporation
of the solvent under vacuum a brown oil W|th yield of 66 %

g:\/geg S;H’IE) ( 10%&"&'3;)%@}?%&@185( ocoag;%_éci %sr 39516( "y tﬁ';ﬁ d%g,x) d4 f oi’rl;)go?unﬁn] 8H
[4-[(3, 4- dlf"hydW@hG hydr 0x3y3-gil Bdm @hydmma@uh§4tetmqh>bé\hi4>pmurmphem0) -2H-1-
2-yl') - car bonyl i)énzgipﬂ‘an??[@a?l')&&hﬂl@ ”gia]:mF nd h3 QWﬂef:gf o tﬁ?g?ﬁm Rifirox

hydr ochl ori de: experinental protocol use sane as y_hat

descri bed for Nhé %ﬁﬁﬂtﬁq&ﬁfenzamldeml"{%mg point: 279-280 iC
3, 4- di hydr o- 2, NMR 8'H guo@rsnhy IDMSO4dé,( 8): amsoo@hawlNHI) poger@ziimyl NHY);

b | }-2H 14
carbonyl )24+ 15ene Sy s Oh 18 KEPLECRShrchF 7,60 . OFR5Y e AFaRlc,
However, tHe r@éde6tlinphH thiophener 2.60:d.57 (m, 1|6Ehﬂ‘rales)15 hours of heating. The

base obt ai ned BNl 8384 antl i B N3 ji 1col um
(eluant: petrol eu\&{ et her&?B 98 d %m(??%{{)[ ieérgrg]d%? /@Ce rPl&'zlllcl:éet gq?g@b‘?%/ 7). The

pure fractions_are concen nder vacuum and the evaporation residue is
Salificd . Exawplel¥e M@fﬁ{é’é -y dro-6undemon2a7 Sstrametnhybrbus

diethyl ether. A yellow 2®enz¢swaes2- ﬁ)a.lc@ruos,qu]t. Xa 111{11@@ piel d of 40 %
Melting point: 210-211 [e JoCE J d% g @ﬂ% J%NéOdG [err]):
11.50 (s, 1H, NH¥): 9.79 (té ﬁPecRnFPS"'m‘ amidg hygrochloride: 1 1) 5" 19 (m 2R,
t hi ophene); 7.38 (m 1H, thiophene); 7.20 (m 4H, Ph); 4.58 (w de s,
1H, OH); 451 13 2I—3,4-|ﬁl|ueifazz,51&ﬁ*teﬁ'aﬁmthyh2-{24—[[(4-p1|p'ephmylb)-plp}:rMnyl] (m

4H, pi perazine); 2. 25 IR v[err]: 3410 cnjerr]
vierr] (amde): 164%5%’@% i]E\-/lg)r@r o}' igr*e) 1613 crr[err]. Exanpl e

L AL ER L R Pt
- [ (5- met hoxy- lidlatimobf 2:5y k) (@ trhmyblesy bd Mydlox4ir( 25 tht 6O MY IAfter one hour of
Pt perazine. agitation at ambient temperature, a solution of 1-(4-nitrophenyl)piperazine in 10 ml
20 of DMF is added dropwise. Agitation is continued for 15 hours, the reaction
medium is then concentrated under vacuum. The evaporation residue is dissolved in
50 ml of dichloromethane and washed successively with 3x25 ml of water and 25 ml
of brine. The organic phase is dried over sodium sulphate, filtered and concentrated
under reduced pressure. The oil obtained is precipitated from 30 ml of a (95/5) ethyl
25  acetate/methanol mixture, the solid is filtered out and washed with 2x20 ml of ethyl
acetate. A pale yellow powder is obtained with a yield of 79 %. Melting point:
199-200 ;C.
NMR H (100 MHz, CDCl3, 8): 7.45 (m, 4H, Ph); 4.41-3.35 (m, 8H, piperazine);
2.95-1.25 (m, 16H, Trolox").

30 13.2) 3,4-dihydro-2,5,7,8-tetramethyl-2-{4-[(4-aminophenyl)-1-piperazinyl]-
carbonyl}-2H-1-benzopyran-6-ol:

The experimental protocol used is the same as that described for intermediate 2.2,
with 3,4-dihydro-2,5,7,8-tetramethyl-2-{4-[ (4-nitrophenyl)-1-piperazinyl]-



30 Ina 100 mM flask, 1.62 g (10 nmoles) of 1.1'-carbonyl-diimdazole is
added to a solution of 2.05 g (10 nmmol es) of 5-nethoxyi ndol e-3-acetic
acid in 10 m of THF. After one hour of agitation at anbient
tenperature, a solution of 1-(4- ni t'r‘ﬁp‘henyl )pi perazine in 10 m of
DMF is added dropwi se. Agitation is continued for 15 hours. The
reaction nmediu eq u c tion
residue is pr e%%@&fggfg&%g%{a&% (ﬂ g %Cl% Lu:eﬂlécnet ai§J S\?\gflgélmet@aﬂg{)q

- 46 - Yaexy-. After filtration, the solid is rinsed successively

with 50 m of Wﬁhrtro’éﬁer@l)n@myl] benzaﬁltum.’ | TRE ptoal& Gintle 2éactibn & purified on a

di chl or onet hane,, After  dr n vac eI | o

obt ai ned wit h $li¢a é‘FlcFoé'{méJ(.gl% 1\/&1“‘“ gggqp(me 3@12§/@) | él;l}e];%rwractlonsl\m
[err]H (106G MimlicEWB® podube afidr) cvapdralon Hfithe dblveidtdnder/vaoBurfia brbn dthwite?) ;
5 7.40-7.15 n}kﬁl-%dd}ldol) 6.87 (dd, 1H indol, J[err] = 8.7 Hz, J[err]=
2.8 Hz); 3.90 &I %oy “op-co); 3.88 (s, 3H, OCHerr!); 3.79 (m 4H,
pi per azi ne) : NMR H €00 (Miz4ODChs, 9or 670 r{mdy 4H, Ph); 4.152.99) (m.,- 8K 5piperazine);

met hoxy- 1H-i ”d%bOl (}ﬂzrquy&fo%)ppnyl ] - 4- (4- am nophenyl ) -

pi per azi ne: Parr flask, 1 g (2.53 nmoles) of internediate
14.1 is dissolved in_30 Oint resence of _10%°d/ C. The
ture 16 ot TEDed Nl 6yt dsp-0-hydrony 2 b7 Brictramesp 2EH | Genrgyrpn:
hours. After filtrat2-9n-capbepyil]-1-pipdraginyilphériyip2ithiophoteraibaiimidamide under
vacuum The evaporat (ﬂ, @%l%ge#es diluted in 50 mM of ethyl acetate and
washed with 3x50 mi va organi c phase is then extracted with 2 x
25 mM 15 of a nol ar soI ution of HO. After the acid solution is washed with
2%25 m of et h{he experimentadtpsetecoliused és tielsameriszbal des¢nipdsiodithmeaapdyndat.e i n

powder form @gg the prodyhldro- 257s't%tréﬁet‘ﬁﬁEE{QI[WaM%oBEer%%ﬁPpEHer&in hyl
acetate, the organic, solution is dried over hat e, flltered

and the sol ven¢atbanydl;ZHol-Benzgpyen- %ﬂdefem%f'é%m‘hq' he3 >- blsnh lrg’é’i‘ pdethyl)-4-
%ru f |T ﬁd o15 a ?yderaNg@LarﬁmbLﬁhilﬁn}(l)?»bmmlddﬂI ch@éﬁfpttﬂimrreicniah hx?nabweeaal/na) :
e pure fracti are ct er orati.on of the solyent
under redgced require fggg‘fffé)ﬁﬁ Jé@g e[g‘F S?)é’Hea gl‘f %\%ﬂéﬂ” spucgﬁfegi Hed
with avyield o$1h%g%c0lmm Kerlvgant petrobmrmetherl(l?z)p 142197@3@)]/ ahyl acetatel\l&ﬁ){ dihe] H
(100 MHz, CDClL ;ﬁ% rfilact &%rzfré ):om%négt% %nde]rﬁé'lcﬁ ghd fhe%g ergrY re@:d%g (4 @le%@

I ndol e) ; {
CH2-CO): 25 @ e r{r@ﬁen%of BimRlansglidon of] 1(1 rﬁnhmqouﬁoﬂys&yéﬁh?é) A seu@W( s,
2H, hNH2) ; |2£ _ O\Qdéi’ ale's o&hineahnmraaﬁem)m% Meltiddpotnt: 200-2#1 {@-[ (5
met hoxy- in 135 +
| - pi perazi nyl ]@W&‘ﬁ @W‘%h@ﬁ@%‘g ‘ﬁjx@ 1&% élse 1P14NH+) 9.79 (s, 1H, NH');
8.69 (s, 1H, NH"); 8.19 (m, 2H, thiophene); 7.38 (m, 1H, thiophene); 7.20 (m, 4H,
Ph); 4.58 (wide s, 1H, OH); 4.11 (m, 2H, piperazine); 3.61 (m, 2H, piperazine); 3.19
(m, 4H, piperazine); 2.62-1.55 (m, 16H, Trolox").
25 IR:vopy: 3410 em™ Ve=o (amide): 1642 em ™ vy (amidine): 1613 em’™!.

xample 14:  N-{4-[4-[(5 methoxy-1H-indol-3-yl)methylcarbonyl]-
1-piperazinyl]lphenyl}-2-thiophenecarboximidamide: 14

14.1) 1-[(5-methoxy-1H-indol-3-yl)methylcarbonyl]-4-(4-nitrophenyl)-

piperazine:

30 In a 100 mi flask, 1.62 g (10 mmoles) of 1.1’-carbonyl-diimidazole is added 10 a
solution of 2.05 g (10 mmoles) of 5-methoxyindole-3-acetic acid in 10 ml of THF.
After one hour of agitation at ambient temperature, a solution of 1-(4-
nitrophenyl)piperazine in 10 m! of DMF is added dropwise. Agitation is continued
for 15 hours. The reaction medium is then concentrated under vacuum and the

35 evaporation residue is precipitated from 50 ml of an ethyl acetate/water mixture



The experinental protocol used is the sanme as that described for the
conpound 1, 30 wth 1-[(5

met hoxy- | Hi ndol e- 3-yl ) met hyl car bonyl | - 4- (4 am nophenyl ) - pi per azi ne

repl aci ng the

3, 5-bis-(1, 1-di net hyl et hyl ) - 4- hydr oxy- N- (4- am nophenyl ) - benzam de. The

expect ed produgGy)i f'te?(ﬂl&\%\ggn kR gﬁ@? i Hh@d@uc&é&ﬁv%%t}g%ﬁnwmté 16 Of

20 % (pal e ye oW po ol nt err]H
(400 MHz, DVBGtHY, acpiate ?’)d 501ml7o§ d(féﬂorqzme hanpejo Aifter dpyjing gnder vzlcmzn(fmy it
t hi ophene); 7. Pvdefis ddthinddWRRRSMAN of 91 72 KieitinklPoirit2he-240 ;&.= 8.7 Hz)

-Ph;l;? 6.72 (m &&QH(%PMB%EM@?%@ Z‘ﬁgﬁ (&Héfgli%“%y&%zﬁﬁ %2&6123 73

(s, 3H, CHPer r1¥9-73.56n, GH, intid]); 6.87 (dd,pitpédakilpe) = 87 98, {in. <428 Hz);pb%tﬁs ne).
IR vlerr]: 3434 C'&;%(Cb) V[ﬁ%g] 62Msge) - okSES; CHA M, VI GHT] Sipdadhee)

1590 cnferr].
N-[ 4-[4-[{3-[33-80 bnsﬂ(laplnerazln@)t hyl et hyl ) - 4- hydr oxyphenyl | - 1-
0X0- 2- propenyl ) - 1- pi perazi nyl | - phenyl I ] - 2-

t hi ophenecar box4.25 dpd SCiﬂetthHy’-'lﬁ-ﬂrdoﬂé Z?'l)meth ylcafbohlyl]-4-(4-aminophenyl)-
2,6-bis-(l,1-dinmeth Ietq#/ne) 4-{3-[4-(4-nitrophenyl)- |-piperazinyll-3-oxo-

2- propenyl} - phenol P'P€ The experinental protocol used is the sanme as
that described for internediate 11.1, W th
3, 5-di - t ert0 buknyd 230 my @awlask,nai2.63 mrhcnles)e}iillmemmghatth;as idisgoleedrri 30 mAn

(C)::I)|Cli[ er] [er‘?szMgSI g&p%iﬁcgéﬁqﬁgc%gh%% I'\M? @@%MQOW of
PI- N[ err]) oges, ap3RiCpfar;7 owsn  Adter filratipmeg, celjtex thesfiliratedy compestyated

ig HOH)2 tlg ) B8 vabunt H THRI Rap&ratioe késidieOR difitedHn 5@ inREsPEMPE Ncetate 4Ad (S,
X u

2, 6-bis- (1, 1- dvfsbetyyitt M%@% water, The Qrganisophass is) then sxisasted, with 4 x 42 ml
0X0- 2- pr opiény| ¢f a mbkanaeblution of HCLI Afer B adid §dlatidn sqwshqaredntWZxﬁ anl of ethyl
refrigerant i Nt \/

m of gconcent r%?te% ('éLl(ﬁr océn ozre?c 5'1'51 g&me%{)(ﬁqa}e do eIru?e et ﬁlg%ﬁ ﬁggwﬂ

m xture i s coosdg- eeltmted @Smg[ibﬁﬂ]@ ah¢thy] @getgte( thesonganicespjution isi driedhdyer de

(di hydrate) i ssgdedulghaReVerld RRY iHeOWtvert it @apdihed At 'uhﬂé}nvachbﬁl rq@gtion
mediumi s heat e under refl ux for 30 m nutes, The solvents arg%/%hen

evapor at ed of fregigue s purified Qg siligg seleolyras j(Gluant; dichlorumethgnefmethangly

wat er, newdlr al Thegurei ftdetiahs sr@daallecnéli and afterciviapératlomvot theddivent @hder reduced
di chl or onet hane, The ecq?ﬁ th ain
g4 8r-‘/§

is . fi.lt | i 2 and
the 11 rate | Beybg b ol i et WA Cle R ol dirigRRL e,
filtered ptdmdlt?rﬂa@‘r@rat ed under reduced pressure to produce 0.3 g (67
% of a yel | ovNMR 'H (100 MPMVEDCEIB (5308 334 1 HOEdblie NH); 7[2916.80 (m, 418 Gnddle); 1H,

=1 7.
GO I =15 0 k8) i/ 34, (Bnaditly; PU%2 s, 3H, OCHy: 380 (s, 2H, CH,-CO):
- 25 3.80 (m, 2H, piperazine); 3.62 (m, 2H, piperazine); 3.48 (s, 2H, NHj);
2.90 (m, 4H, piperazine).

14.3) N-{4-[4-[(5 methoxy-1H-indole-3-yl)methylcarbonyl]-
1-piperazinyllphenyl}-2-thiophenecarboximidamide: 14

The experimental protocol used is the same as that described for the compound 1,
30 with 1-[(5 methoxy-1H-indole-3-yl)methylcarbonyl]-4-(4-aminophenyl)-piperazine

replacing the 3,5-bis-(1,1-dimethylethyl)-4-hydroxy-N-(4-aminophenyl)-benzamide.

The expected product is isolated in the form of the free base with a yield of 20 %

(pale yellow powder). Melting point: 221-222 ;C.

NMR 'H (400 MHz, DMSO d6, &): 10.78 (s, 1H, indolic NH);
35 7.72 (m, 1H, thiophene); 7.59 (m, 1H, thiophene); 7.22 (d, 1H, indole, J = 8.7 Hz);



6.75 (m 4H, Ph-NH2); 6.30 (d, 1H, HC=C, J = 15.0 Hz); 5.46 (s, 1H OH);
3.80 (m 4H, piperazine); 3.06 (m 4H, piperazine); 1.46 (s, 18 H, 2x
tBu). 30 15. 3)

N-14-[4-[{3-[3,5-bis-(1, 1-di met hyl et hyl)- ﬁ7hydroxy phenyl ] - 1- oxo- 2-
propenyl)-1-pi perazi nyl | - phenyl]]-2-thi ophenecar boxi m dam de

fumarate: 15 719 (m 1H, th10 §§) 709 (m, 2H, mdole 682 (m 4H, Pg 672 (A3 1H

The experi nentgé%g @ﬁﬁi;ﬂf aﬁ%) a_{34 ?fﬁ'ian&ﬁ rgr’rgl%und

1, with
- pi per azi nyl ] -p%p@mné:) 295 (m, 4Hrlgp@(|ayllne)l phenol repl aci ng the

E),bgng:'slfn ((jé Ik djvmt%ﬁ%(ra%’gﬁé) -9 ar?xﬁg) ?ézscfrponv?ﬁ%&fq‘?ép g %{’lﬁle) presence

of an equi nolar quantity of fumaric acid in ethanol under refl ux.

Compound 15 | Exampledsd i N-[#4¢-[{3013:3-bis-@,1-dimethylethybw-pydchyphenyll-&- yi el d

of 22% Melting point: 170405 . fi. ]JH (400 MHz, DIVISO
dé, [err]): 7.77 (s, 1H t |o%ﬁ§)ﬁ i?%?‘f dnyligm*ll oiphene J =50
Hz); 7.48 (d, 1H, C=CH, Jthio oximid @!}l ungqatep A3: 7.34 (wide s, 1H,

10 OH); 7.13 (t, 1H, thiophene, J= 4.0 Hz); 7.05 (d, 1H, HC=C, J = 15.0

Hz); 6.92 (m 15.1) 26tbls-?n1wmeﬁlymwl$~4 3-4- @Hﬁﬁwphwsami éragingfl-1-8xo-4H,
pi perazine); 3.13 i perazine); 1.41 (s, 18 H 2x tBu).

IR V[err]: 3619 cn?]é’rrf’lj’é“yusgbﬁ‘d@‘rr[ err]; vierr] (amide): 1640 crierr]
vierr]: 1600 cnjerr]; v[err] (amd| ne): 1570 cnferr]. 15 Exanpl e
16: 3, 51Bi s-The, experiimentaly protdepl ysed-inyhir same: ¢ that dds¢ibadioe irytbrmediate 11.1,

g;g‘r gg%ﬂ”g? Ihéle)vﬁlm 384! Q@r@%lu%)mﬁt LRk dxycHRRAATAAE replacing the syringic acid. An oil is

3, 5- bi s- (1, 1- obtaiRed vith ayield al 68 B oxy- N- [ (3- ni t r ophenyl ) net hyl | -
benzam de:  2ONMRTH® (B0 MHLECDE];, §):OLPCM, U$e0=CH, The 1S8NHzRY.3héh, 4H,

g i bed f . : L F, e :
S, o ERELTARLE o T 0, GrahD G L BT RASESE 1, gu:

whi te powdér iB8%m,aAHhiperadite)a3.§3 &hodldf pipGagine)MbldTi(s1d 8 xttBu). 210-211
[err] C NVR [err]H (100 MHz, DVBO [err]): 9.12 (m 1H NH); 8.25 (m

(25 EE_ Né@z 7158$ (QH‘Q ﬁ? il l-éfflg-nem}lé}@l) =R @Eﬁc@am&ggﬁeﬂw @%lﬁerf%iﬁg 19); 4.68

3,5-bis-(1,1- d| met h9’F‘E?WP§’e hpbengly - N- [ ( 3- ani nophenyl ) net hyl | -
benzam de:
In a 50 ml flask equipped with a refrigerant, 0.5 g (1 mmole) of intermediate 15.1 is

dissolved in 5 ml of concentrated hydrochloric acid and 5 ml of absolute ethanol.

20 The mixture is cooled down to 0;C and 1.69 g (7.5 mmoles) of tin chloride
(dihydrate) is added in several portions. After this addition, the reaction medium is
heated under reflux for 30 minutes. The solvents are then evaporated off under
vacuum, the residue is taken up in 15 ml of water, neutralized with 2N soda and
diluted with 20 ml of dichloromethane. The precipitate obtained is filtered on celite

25  and the filtrate is decanted. The organic phase is dried over sodium sulphate, filtered
and concentrated under reduced pressure to produce 0.3 g (67 %) of a yellow oil.
NMR 'H (100 MHz, CDCl,, 8): 7.66 (d, 1H, C=CH, J = 15.0 Hz); 7.37 (s, 2H, Ph);
6.75 (m, 4H, Ph-NH,); 6.30 (d, 1H, HC=C, J = 15.0 Hz); 5.46 (s, 1H, OH); 3.80 {m,
4H, piperazine); 3.06 (m, 4H, piperazine); 1.46 (s, 18 H, 2x tBu).

30 15.3) N-[4-]4-[{3-[3,5-bis-(1,1-dimethylethyl)-4-hydroxy-phenyl]-1-ox0-2-
propenyl}-1-piperazinyll-phenyl]]-2-thiophenecarboximidamide
fumarate: 15



In a 250 m Parr flask, 2.40 g (6.2 mmmol es) of
3,5-bis-(1,1-dinethylethyl)-4- 30

hydr oxy- N-[ (3-ni trophenyl ) nmet hyl ] - benzam de is dissolved in 45 m of an
absol ute et hanol / THF m xture (1/2) i 8t he presence of 10% Pd/ C. The
m xture is agitated under 20 PSI of hydrogen, at 30 [err]C, for three

h Af f
d?;[}: ss a;gr ¢ h’gllné E)?)te drﬁ%npa'i] pﬁﬁbéo%l %s%f ﬂethe sam? Bé {hta{ ﬁ%s%rlbéd fo?L6 gﬁg ? dwhﬁ’
K and

hept ane/ et hyl &6istlel- dsaethmlet)hyl) #%[ﬁm @mmoab@nyé’nkpme@wml]r

- 49 - i
of & white poviiopefll PRRA UndailadiggluCethebr essse. as, @rr&@m@rm%ﬁr&%/o

p
int: 171-172 [err
MHz, CDCl[err]? (ﬁeﬁ“r‘]‘?l’he?y%’et‘gﬂ“%ﬁ Ph-NH2); 6.70 (m 4H, Ph-NH2 +
Ph-OH): 6.34 (m 1H, NH): 5.55 (s, 1H, OH): 4.56 (d, 2H, CH2, J = 6 Hz); 5
3.70 (wi de 5, Phe pl‘ddﬂ&t oflthdgea((xipn iBbbthdxmttBelpresence of anléquitholaB gbarmitg-of 1,

1 di et hyl et hym,haﬁcr%riﬂm%%@ﬁu (! OboAT % BB iR e form of &

am no] phenyl ] net enzam droc experi nmen

prot ocol used Y& le&sa th‘étOf(%%rMb’ét!ilng@mtherﬁ)lerq Wi t h
3,5-bis-(1,1 -sHimme ﬂH}(h@’G M2, Dréisbydb“ @)WTW s, 1H, thlopheneg 7.67 (d, 1H, ,thiophene,

3-am henyl

SR AP LI TN SR E R P HP TR Koy PR
salificatimn wOH); 213, aH, ﬂﬁbpﬁmerﬂ:ozr orﬁﬁl) 7.05 44, W02/ hahydrians 69t (@gnol
rixture, 2 Pal gy BN BOUCH | ESLh ARRY: Sl Bl e il U L)

11. 71'(s, 1H, pipepzing); 9341( ,, 1811, 2N\iBi) . 15 9.10 (s, 1H, CONH) ; 9. oo (s

1M, NHH): 8.18 770 ) A,
ok Ophel)'le Ph-m Worf PjélZWﬁ?%tag)g-ln 8§(r§m_1&z l(ﬁfm)cm Vcc ]66‘(20\(:1 \@'ﬁq

(s, 18H 2 x t jidine): 1570 ¢y -v[err]: 3420 crr[err] v[err] (am de): 1639
cnerr]: v[ierr] (amdine): 1578 cnjerr]. Exarrple 17:

N-[ 3, 5- bi st 1, Exasipleetdy| est,mms)(ﬂ-mmhmm tHyDRY-hly dPdxy-N48-[[(2-thienyl-

%gr E)f:ﬁl E)P: Sgyl L noymet %mﬁwﬂ t&#ﬁﬁ%&%’]é ﬁygy'f“}lthlf}qffpmh% et hyl ) - phenol :

In a 250 m Parr flask 3. hydgoqhleriderdlées) of
4-nitro-2,6-bis-(1, 1- di nmet hyl et hyl ) - phenol (J. Og. Chem (1968), 33

(1), 223-226) jg1pi S58lpiee,1 iR etr?}n)an{ﬁra,} -R2[(3- nf’@rzs{awxﬂrmetﬁ}:!tgnol and

di chl oromet hane in the pre ence of a catal'yti c quantity % Pd/ C.
The mixture is agitaPgHapide:> nours, at 20 [err]C, under 20 PS| of

hydr ogen. After filtration on celite, the filtrate is concentrated to
dryness urdfer Tleglexpetimental protocol used is the same as that described for intermediate 2.1,

with  3-nitrobenzylamine hydrochloride replacing the 4-nitrobenzylamine

hydrochloride. A white powder is obtained with a yield of 63 %. Melting point:

210-211 ;C.

NMR 'H (100 MHz, DMSO, 8): 9.12 (m, 1H, NH); 8.25 (m, 2H, Ph-NO,); 7.80 (m,
25 4H, Ph-NO; + Ph-OH); 7.60 (wide s, 1H, OH); 4.68 (d, 2H, CH>, J = 6 Hz); 1.55 (s,

18H, 2 x tBu).

16.2)  3,5-bis-(1,1-dimethylethyl)-4-hydroxy-N-[(3-aminophenyl)methyl]-
benzamide:

In a 250 ml Parr flask, 2.40 g (6.2 mmoles) of 3,5-bis-(1,1-dimethylethyl)-4-
30  hydroxy-N-[(3-nitrophenyl)methyl]-benzamide is dissolved in 45 ml of an absolute
ethanol/THF mixture (1/2) in the presence of 10% Pd/C. The mixture is agitated
under 20 PSI of hydrogen, at 30 {C, for three hours. After filtration on celite, the
filtrate is concentrated to dryness and the residue is purified on a silica column
(eluant: heptane/ethyl acetate: 60 /40). The pure fractions are collected and



bressure. The reddi sh- brown powder obtained is suspended in heptane (30

m), filtered and rinsed with the sanme vol une of heptane. The
expected product is 30 obtained in the fgrmof an sal non pink powder with
a yield of 50 % (1.56 g). Mel ting point: 123-124 [err]C. NVR
[err]H (100 MHz, CDCl[err], [err]): 6.60 (s, 2H Ph); 4.65 (wde s, 1H,

aH) ; 3. 15, lok deiird . : )
4.1 trophenyi ac(gnt ngﬁaet‘%t% gﬂ% r@&i‘[cs& Thdssure: prbduce I3 g204594F- a white podvfer

-50 - MleltmgRoint717]- Hﬁ)l(és) of a 2M solution of oxalyl chloride in

di chl or omet haniM® 'H (100 Mmed:m132@)[ er.2q Gn} QHa PRAVHL)t 670 ofin, ¥, Bh-NF, +

nmol es) of 4-nitrgph cet d r ed, of /1 of
di chl or onet hanghgﬁﬁ % gﬁ“ &?Plﬁ@ % Eeé && t%}t{{no‘i%g (% %?llcmcl?ﬁéoj ﬂuﬁ )rsﬁ
the sol uti dn i37¢éwislerst 2H; WHuAd@r (svEH) 2w tBihe yel |l ow oil obtained 5 s
used wi thout additional purification in the follow ng stage. 17. 3)

4-ni trobenzyl | f@syanﬁs%li Aoty o i ARDR RG5! ¢ 1

solution in dry acetdne an aqueous
solution of 0.75 g (aming Mﬂmetwl}%mmdamd@cmw%dﬁdom to 0

[err]C. Agitation of the mediumis naintained for one hour after the

Sdfll E l gn l tShlgThe D311 hﬁstr:ltuﬂ praibed)-ubed Rrthé Samd bftﬂ(’;lﬁdé‘s‘chﬁéﬂ f62 GotiPousd trl] 1hefth

iluted w 0 r nt e ani c ase

tmshed w t b watamir Sot et Tion KGR oA D SRR B S0 i urm

chloride (HD nteplaciipt te 35-pisr(@, lodietettydethyijrdshyldpdxgt 8- (4alenaphgayi) -benzamide.

Ot S o et Sl Uity nf M SOHET i HedioHOUHy VAL WBhanay
ux,

This solution © azide in ch oro ormls
f 6f one 15 hmmturemealﬁsr@&yﬁmwéemtomm with agield of 5&%: | Melting pointu2dton,
in the follow pgy gt.age. 17.4) N [3,5-bis-(1,

1- di net hyl et hy 4- en +
[ (4-nit ropheny*rm R’i//q &ﬁryhgg %l\llsg dﬁ §): ¢4 rﬁm}%’s}“ﬁ? 9.93 (s, 1H, NH);
4-am no- 2, % bi 810I(s, 1HH]i O®NHY] 2004, ) 1IHHNI0Y| 8i18 (ad Q&Y thiopleene); 7.70 (s, AHL Phipn to

Loe | speyanat erssi i) 66 WBBRAEERLAE S dd Rose! Ceglich, Tl 58) i, 20

20 m  of chloroform rs a err]’C, the

preci pitate whiéf (@ppBa?«tBu). s filtered out and rinsed with chloroform
(2x20 m). A ygdl BQE@@&IW ORaAIdR$H639 cm™ thg@mmn@j Cis<?éc1¥12‘ % Melting
poi nt: 240-241 [err ?\INR 1H (100 MHz, , [err]): 8.60 (s, 1H,
NH- Ph); 8.01 30 6. m 1H,

NH- CH)2); 6. 71(%3!‘—@4%—0’\%1? &pis{,1 élmete&@fhﬁﬁéﬁwﬁr%hsnﬂ% (1.49 (s,
18H, 2x tRY. 17. 5){{4-[(2-thienyl(imino)methyl)amino]lphenyl}methyl}-urea

N-[ (4- am nophenyl ) nmet hyl ] 'h'}'h;éci’u?ﬂ&:iz( 1, 1-di met hyl et hyl ) -
17.1) 4-amino-2,6-bis-(1,1-dimethylethyl)-phenol:

In a 250 ml Parr flask, 3.6 g (14 mmoles) of 4-nitro-2,6-bis-(1,1-dimethylethyl)-
phenol (. Org. Chem. (1968), 33 (1), 223-226) is dissolved in 60 ml of a (2/1)
25 mixture of ethanol and dichloromethane in the presence of a catalytic quantity of
10% Pd/C. The mixture is agitated for 2 hours, at 20 ;C, under 20 PSI of hydrogen.
After filtration on celite, the filtrate is concentrated to dryness under reduced
pressure. The reddish-brown powder obtained is suspended in heptane (30 ml),
filtered and rinsed with the same volume of heptane. The expected product is
30 obtained in the form of an salmon pink powder with a yield of 50 % (1.56 g).
Melting point: 123-124 ;C.
NMR 'H (100 MHz, CDCl3, &): 6.60 (s, 2H, Ph); 4.65 (wide s, 1H, OH);
3.15 (wide s, 2H, NHy); 1.42 (s, 18H, 2x tBu).

17.2) 4-nitrophenylacetic acid chloride:



4- hydr oxyphenyl | -urea: In a 100 m autoclave, 0.55 g (1.38 mmmol e)
of N-[3,5-bis-(1,1-dinethylethyl)-4-

hydr oxyphenyl ]-N -[ (4-nitrophenyl )nmethyl]-urea is dissolved in a 2/1

m xture of 30 et hanol and et hyl acet at ;%% the presence of 10% Pd/ C.
After hydrogenation for one and a half hours at 20 [err]C, under 20
PSI, the mixtusasi fid LERAENOT £OM S61ARH diflSaln chiorddel b Bbfoldingghane is
concentr at ed under vacuum vap ora 'on Tesi di

di et hyl ether adi¢dih0eipen &fdutmmdﬁaﬁ g@smables)z@fs%mmﬂhanﬁmmyamdmea
crystals are mlxture composed of 10 il 6f &th%ﬁméiﬂ&herdnasiﬁ@nﬂ"o? DME, mftepégﬁjdti%h hyl

ether. A white_ powd I's obtained wt el d of 60 %(%‘? g)

Mel ting poi nt : forgH- “E‘L@Btef'e f pelution is con&maf%wr]qqr (q%whemyer[ PPtamed
[err]): 7. (B, usé’d'iwul?hut@l)htloﬁalﬁﬂm(fﬁmdﬂ'in thbhfdNoR)ing Saddd (s, 1H,
NH-Ph); 5.14 (s, 1H, OH); 4.89 (m 1H NH CH2); 4.41 (d, 2H, CH2, J = 5.5
5 Hz); 3.65 40 (s, 18H, 2x tBu). 17. 6)

N[ 3, 5-bis-(1, 1i%%ﬂgpzﬁ?gﬁyw%&a%&8roxyphenyl | -N -{{4-]2-

t hi enyl (i m no- et hyl ) am nol phenyl ) net hyl ) - urea hydrochl oride: 17 The
experi nent al pr@ eldefideglediniteophery lacstie aeid in Relutioe iedry eefon® (7.2 sribisshavly,

W th N- %ﬁ@&lﬁ%ﬂ%élﬂﬁém?ﬂ d. 73\|5 i3 n%glglleér? dtkodium azide, cooled down

i met il et 3 QJQV?A BRep %hi%ﬁwgfhéﬁqma)mﬁa%%ﬁrﬁém? afer thg; adition is
salificatith \Atcirhplatedpdta)FS $0I The mactidn mkdiuin’is Sehydlluesdsyich 30 My bf elilbaforng
e ORGSR AGA Rt haP et 6 lPlRs B Dyt 2
NFH) ;9. 77 (wi stdution afigodium chlonige§20 @l)QZXf(amddﬁng pvarHodegqlpl&temhe( ergattiel,

NH- Ph 8. 11 h 19
(s, 2?—| Ph). 53337116 1stfhﬂe%%ﬂ%gnyco%&eé‘éé ed((m 0%) uﬁ&erl\&&c_‘gﬂthsgm(aé I

CH2, J = 5.5 HFhis syhswn(éf thwr:wlame tumt\lorof’orm is tyen Jgagqds undgerBlugnfasrqap:

vlierr] (ur ER) | hdir4Ahe oy arate/diRbingd rsa@wamily, e fition] @rthd following stagzéExarrpl e
18: N [5-[[3-(3,5-bis-(1,1 -dinethylethyl)-4-hydroxyphenyl)-I-oxo-

i ophanecar bot 4l dakiide WyarSirs@hyyt-bydrosyplemhN-5 [ (3 5. pis- (1,1

- di net hyl et hyl ) - 4- hyH4-@uB}‘phb¢Wﬂ)lmdthjmuh9ajr oxy- 3-
ni t rophenyl) - 2- propenan de: .78 g (6.4 mmol es) of

3,5-di-tert-butyl ek, )
4-ami no-2-ni t r?)xhgeﬁgwmo?e%?gl?sjﬁmn% L (101 gﬁ)néah}(léh@ B,{‘,E"Oldmhgé in q;n625

mol es)  of 18&%91?56?%&%Polua%ﬂme{m%%ate 4. S ((hsowtwalhh%ng@%eé)dv 20

di cycl ohex3d Caﬂibaﬂthlﬁio(ﬂ@'nﬁrﬁftéﬂig‘lﬂdti@&d 2 meues & 280,0Ykhd prasilsitare Mhadtnapp@ars0 i
of is filtered out and rinsed with chloroform (2x20 ml). A yellow powder is obtained
with a yield of 72 %. Melting point: 240-241 ;C.

NMR 'H (100 MHz, DMSO d6, 8): 8.60 (s, 1H, NH-Ph); 8.01 (m, 4H, Ph-NO,);
7.30 (s, 2H, Ph-OH); 6.77 (m, 1H, NH-CHjy); 6.71 (s, 1H, OH); 4.52 (d, 2H, CH, J

25 =5.5Hz); 1.49 (s, 18H, 2x tBu).

17.5)  N-[(4-aminophenyl)methyl]-N’-[3,5-bis-(1,1-dimethylethy}l)-
4-hydroxyphenyl]-urea:

In a 100 ml autoclave, 0.55 g (1.38 mmole) of N-[3,5-bis-(1,1-dimethylethyl)-4-
hydroxyphenyl}-N’-[(4-nitrophenyl)methyl]-urea is dissolved in a 2/1 mixture of
30 ethanol and ethyl acetate, in the presence of 10% Pd/C. After hydrogenation for one
and a half hours at 20 ;C, under 20 PSI, the mixture is filtered on celite and the
filtrate is concentrated under vacuum. The evaporation residue is diluted in 20 ml of
diethyl ether and the expected product crystallizes spontaneously. The crystals are



THF. The reaction nediumis agitated for 15 hours at anbient tenperature,

t he precipitate which appears is filtered and rinsed with et hyl
acetate. After concentration of the solution under reduced pressure,
the residue is diluted in 20 m 30 of etFM acetate and the insoluble
part is filtered again. The filtrate is washed with 20 m of a

of a saturated soO over so
sul phate, the a}’leldéf@%%@ﬂtﬂ)utl\ﬂ@hngﬁowI1t961'1é’5 Aﬁnd concentrat ed to dryness

l(mf'er :edﬁce? INMRSH @00 Mz, CDCI! §S 79865, 128, IPULOH); @anmgsughmgzp@:l:mgt }
el uan epta C r C e
and concent Pat gﬁ/ Mi’bﬁﬁ%?ﬁnﬁ%%éﬂ@pﬁg %‘é?qu)% PyiHa&{ ¥=55

- 52 - 5 Hzhel.6xede e KoV bd0i(s) 18He 2k dBuh of a yel | ow orange powder.
Mel ting point: 231- 232 [err] C NVR [err]H (100 MHz, CDO [err],

(G, 1w, P Nog 9 TGO e b 4 WBropyppenyiaba 7 ( [0

= 10.5 Hz); 7.75 (s, thienyligipo- mthﬂ)a(mmk»henvﬂn@ﬂ;yl}-nremhxdrochlqrndem_
NOJerr]); 6.48 (d, 1H, -CH=CH); 5.51 (s, 1H, OH); 1.50 (s, 18H, 2 x tBu).
18.2)  3-[ (3, 57k expériremal praiobu! @sreayé hre‘kaﬂn)é%@fé(ﬁié?dﬁﬂeh‘f&l’ &(ﬂﬂMHqXXwﬁr

am nophenyl ) - 2- enani de:
refri ger axt ) f@p naghepypnebylldy’ @ f pis; (g 1%‘3"""*‘1’%“*‘3%92 k@groxy pheny l] -urea
(1, 1-di net InQI errdsmic)ngfltﬂeymsmﬁthyhdthyleM})h@tﬂydmyy-&matmmphﬁamyl))beﬂzapmdp.enam

![?ﬁ chl ori d: IIaRes %ﬁgﬁcﬁk@ %8“{% n9J1ad§ dionaﬂﬁe mépu?%lgl&sétﬁgg S%E?Of
[6Fr] C for thr@ewHers thameﬂe‘rlth a yield of b foniMeltingpeinbi2éa237 ¢aper at ure, the

reaction nedi U'NMR TP RIS, QDKJ!'SOaSGt&)t qq, 42 (w1de §0th N@I*)@ 7?C{W1<!Hfb 1H,
bi carbonate (0 recipitate,

filtration on t%gg‘f}%éiefﬁ’ i1 YR §Sﬂé§:a1rﬂ etdﬂd)ﬁ‘d @FﬁbT@qggoﬁﬁ"W&@e 4
extracted ¥bt h(m, 5H PRAN mhiaphesd) Ny 119aG£2HE 8h); T2 dhgaH, NHHCAES6.60 €5, 1H,

col l ected togemg’ u’??gﬁvﬁ?r&gﬁ%ﬁ?%ﬁ%rl 32@ X#Iiloix t\ﬁ%er foI | owed by 20 [

of a saturated I'de. i ng, over sodium
sul phate and f IRt Yar:i3684 cohe Vorg 4med): SeA4em SVd-5 (Umdmﬂ%ﬂ & t.0
dryness, under partial vacuum The evaporation residue is suspended in a

20 heptane/ e?}ﬁ%}%at N-[5- [‘{QL(B% l(ly(ﬂs-,)l (ﬂﬂﬂtﬁ#l&h}?ﬁﬁﬂh}(ﬁmﬂ -Poxo-2-

yel | owi sh powd e’ duct is as it isin
the foll ow ng stage. P"‘llﬂe“:!} 'a'N!'{‘% -Zhyd "PBYE“‘E‘D’ 21,1

- di et hyl egdyl ) - 4- hydr oxy phiepliénecafbox@itatnide hydrochloride: 18
propenyl ] am no] - 2- hydr oxyphenyl | - 2-t hi ophenecar boxi m dam de

ydrochi ol de: 138) 2% 1, d95 GrPEIRGAPLH AE IS AR RipagIm. 2o th

descri bed for VISt hyl)
- 4- hydr oxyphenyl ] mnt(aphwu})o‘éepuawamdmhenyn -

~——

saturat ed sol Ut @glu SALLHELOAPIO A S LAMIIBRL DX PBdtbofert0L6LiRRGiG0
fed g 2k R A

1.78 g (6.4 mmoles) of 3,5-di-tert-butyl-4-hydroxycinnamic acid, 0.99 g (6.4
mmoles) of 4-amino-2-nitrophenol, previously diluted in 10 m! of DMF, 0.86 g (6.4
25 mmoles) of hydroxybenzotriazol and 132 g (6.4 mmoles) of
dicyclohexylcarbodiimide are introduced into a 50 ml flask containing 10 ml of
THF. The reaction medium is agitated for 15 hours at ambient temperature, the
precipitate which appears is filtered and rinsed with ethyl acetate. After
concentration of the solution under reduced pressure, the residue is diluted in 20 ml
30  of ethyl acetate and the insoluble part is filtered again. The filtrate is washed with 20
ml of a saturated solution of sodium carbonate followed by 20 mi of water and 20 ml
of a saturated solution of sodium chloride. After drying over sodium sulphate, the
organic solution is filtered and concentrated to dryness under reduced pressure. The
residue is purified on a silica column (eluant: heptane/ethyl acetate: 8/2). The pure
35 fractions are collected and concentrated under vacuum to produce 1.95 g (47 %) of



2- propenam de repl aci ng t he

3,5-bis-(1,1-di net hyl et hyl) - 4-hydroxy- N (4-am nophenyl ) - benzam de.
The free base is purified on a silica col (el uant: hept ane/ et hyl
acetate: 35/65). The pure fractions are coll'ected and concentrated 30
under reduced pressure. The evaporation residue is diluted in 10 m of
acetone and (he ef | £{jher,
as descri bed p£ gwgéucngdy&%‘WuM]mathg[u)ﬁIli oﬁ%éﬂdvpgrag%fpéa\yvd%rgmgl:ﬁ)ﬁgg%%t allned
Mel ting point: -200[err]C NVR [err]H (400 MHz, DVBO, [err]):

11.11 (s, 1H, NMB;'HQ10® Nz GDCNHE): 10.45 (LO1H7 NI; 845 MHIH, DPh-NO4s,
6 OO 5. oGy g shocl BN, 6L 2 g L1 RRORRR)7 0 @S 10

Ph-N); 7.53 (m

- 53 - 5 GHFCHz, B# 1Q5HzEH].75H s, t1BH, OHXH7.40 Bh2H) Ph-0ID5 7.20n(d, 1H, Ph-
thiophene);  NO,B 688 (ﬁlel@H—@'ﬂ?%i (s, 1H4€9}{)S1 56%&418?1 zxttﬁW IR
vierr]: 3624 crr[err] err vierr] am e crr[err] vierr]

1616 cnjerr]; rr m dj ne): 158 anple 19:
N-[3-[{3-(3, 5- ’045 (B E&érm@? hirdimsthyjethyl -4-hydroxyphenyl N -hydroxy-3-

4- hydr oxyphenyl ) - 1- mapmmﬁmpk&pammak— 4 hydroxyphenyll
-2-thi ophenecar boxi m dam de hydrochl oride:

3-[(3,5-bis- 1 t eth 4-, dr hen

ni 'E E ophenyl) ( np? 66%@ ﬁ% equ%p)ad é raprte?ll)t agl\%‘rlgt%%@ eoﬁéf 3 I 319??"?6
same as t hidk d@slcdurrtﬁéwlétbﬂh%)eirmhm)d] I_ﬂ8(4£lhydr0xy 3-nittdphenyl)-2-propenamide
2-am no-4-nit r@pmgmedrﬁplz@%moft ?ﬁ"%ﬂ a@éﬁt@o“z?ztén t(l‘b@‘%ﬂblg()}’%*' QJ["errf‘%LOW

powder is obtajned W|t dy I'tin ol nt
NVR [err]H (406ihvdzte)pises eé)andlﬁlemlwﬁed@ lseafeﬂHﬂt BHC for gyeg oursy Afggr; 15
az )21 (wi de s, rbtdminp-tdi@dbicnt. (@0péraam, thé e6Rt¥E ndlium & oﬁi’édWo ad & 1t&eé

2H, Ph-OH) " 52%"({{0&‘ &t s"d“‘"iﬁt“béll&%#é ? 1‘%7 ao&fefla“ati Hg"’l‘-fh sy is el‘”ﬂ%a%?% by 18H,

2 X tBu). filtrbBo? pn c8lite( I hs-fHirste (i{ decanted and the aqueous phase is extracted with

- di met hyl Et hyI 20 fhn 3y i g&l@ﬁ@yg‘h I}ijl',é]a%m!"él‘fiarsgg(?frescoll[e,cted together and washed with

am nophenyl ) - d%(gro pena nent a
sane as t hat m of water dellowaddyngma of a saturated_ylgﬁory\pﬁ $pdium chlorlde After

3-[(3, 5-bis-( Mrglngdédé?tsbmhﬁ‘lt Soiphaté ahy SilPationh eRYdrkatie (sSrufbA i@ ¥¥ncentrated to

h I I h
g FI( gr gpb? 2 y( 1drxn%90pea?a;|mé)gﬁvﬁ N acggrlnn Thet esaporatlon residue is suspended in a

4- hydr oxyrﬁﬂenyﬂ@téﬂe{e&y&ychtm yniBturd (1vD)pind fiflejed2e prozines ayelliewisi\pywticromitpawder
I'S .Obf[ al n_ed Wé&@ld?)rf]%? ]’IH% PIZ)%UC/PIS -le- %I agrlpgll'r? he féné’\é’%g ngE hout addi ti onal

purification

18.3)  N-[5-[{3-(3,5-bis-(1,1-dimethylethyl)-4-hydroxyphenyl)-1-oxo-2-
propenyl}amino]-2-hydroxyphenyl]-2-thiophenecarboximidamide
hydrochloride: 18

25  The experimental protocol used is the same as that described for compound 1, with
3-[(3,5-bis-(1,1-dimethylethyl)-4-hydroxyphenyl]-N-(4-hydroxy-3-aminophenyl)-
2-propenamide replacing the 3,5-bis-(1,1-dimethylethyl)-4-hydroxy-N-
(4-aminophenyl)-benzamide. The free base is purified on a silica column (eluant:
heptane/ethyl acetate: 35/65). The pure fractions are collected and concentrated

30  under reduced pressure. The evaporation residue is diluted in 10 ml of acetone and
salified with a molar solution of HCl in anhydrous ether, as described previously.
0.35 g (62%) of a yellow powder is obtained. Melting point: 199-200 ;C.

NMR 'H (400 MHz, DMSO, &): 11.11 (s, 1H, NH"); 10.29 (s, 1H, NH");
10.17 (s, 1H, NH"); 9.71 (s, 1H, CONH); 8.61 (wide s, 1H, OH); 8.14 (m, 2H,
35 thiophene); 7.79 (s, 1H, Ph-N); 7.53 (m, 1H, Ph-N); 7.48 (d, 1H, -CH=CH-, J = 14.7



19.3) N [5- [3-(3,5-bis-(1,1-dinethylethyl)-4-hydroxyphenyl)-1 -oxo-2-
propenyl ) -am no}-2-hydroxyphenyl | -2-thi ophenecar boxi m dam de

hydr ochl ori de: 19 The experi nent al pgot ocol used is the sane as that
descri bed for conpound 1, with 30

3-[(3,5-bis-(1, 1 d| rret hyI et hyI) 4- hydr oxyphenyl ] - N- (2- hydr oxy- 5- am nophenyl

) - 2- pr opgy afiinc@ t B NERN); 705 thioph
3,5-bis-(1,1- d| rret hyI et —h OXYy- N 4- )am noph(énriyl) benKz)%rﬁng)e

After salificafo8idith hcél-ﬁ?ﬁ Bl %’o? ¥$%r? be‘}JICI in anhydrous di et hyl
ether, a yel | olR:peysle3624scnoht 34 15emn W vdLoalayidd) 01656 & U Mel1Bilegm ™ ; Ve

poi nt: 256-257,[err]C.
54 - n&[”iiif“%hdésw ‘DVBO d6, 6): 11.32 (s 1H, NHerr]); 10.67 (s,

(ljljj;Nng)lg (M 1}%5!%—‘01) &:13 [Wgsb%iﬁzlhgf'ﬁetwl—‘?th 8 9 (:\IVI1£C3]|65SHz)1!4 7.40

(s, 2H, Ph-tBu);: 4-hyvll'®@’P€1mlyli‘Prl-0xpkﬂ-pb‘°peilyt}4al(lm0]-1H OH) 7.13 (d, 1H,
-CH=CH) 5 7.10 (m uﬂP/]dP&g?}leny@Z -thfy %néd%bt;#mlaﬁhﬂﬁhene) 1.41 (s, 18H, 2

X tBu). IR v[er err merr]; v[ierr] (am de): 1652
cnferr] Vferr]: 161@"&"&[’@("?]‘1" Werr] (am dine): 1587 cnferr] .
Exanple 20: N (4-[4-[3,4,5-trihydroxybenzoyl]-1-pi perazinyl]phenyl)-2-

t hi ophenecar box9.i} d83‘F[(Gf5 hiﬁdlpaiih&tlhyiethyﬂm-hjtﬂkoxyﬁﬁer@)]-N-(z -hydroxy-5-
5-{[4-(4-n 6ropheny| R%el;?m néﬁ#é%r pnyl) benzene-1, 2, 3-triol:

The experi rrent al pro oc “that described for internediate
8.1, with 1- (4-nitrophenyl) pi perazine repl aci ng the
4- ni t r ophenet yThgrexperineniad prasacqd oiserbis the same tas fthat elesriied fergintarmedigteot8. 1,

:I)IWVEUOr ' 'E ngf] ') S Qithal-BRsho tnhr(g)hlﬁ(ﬂl @pﬁémé?’theﬂm -amino- Z'%obﬁérfol H A jl%q);t yé'ﬂovs?/. 57

(m 4H, Ph- NOZ?QW%e Smoktéme‘%wlt W%ﬂ«)"% Wﬁgﬁﬁtﬂw it 336 %gé iGn 8 H1

pi E[ezaane) NMR 20.@)0 MHz, DMSO, 9): 1179 (wide s, 1H, OH); 9.59 (s, 1H, NH)
ajg no n {r
{3 nogp ?pro%oco Usegébgy7%agﬂ%§§y¥e)soft?ﬁé‘zdﬁ b rl%{ﬁg Tho— 8.1 Ha);

The experinmenta t he at desc
i ntermedi ate 2732 (d, 1H, -GHHECH, J = 15.5 Hz); 7.47 (s, 1H, OH); 7.42 (s, 2H, Ph-OH); 7.15 (d,

§L4 (23 mtrOphmyldﬁslcnt)p%azanm]P@mbgmlzﬂz@elrsaﬁ@%cmh)2 3-triol replacing
e

3,5-bis-(1, 1-di pet hyl ef.h - hydr oxy (4-ni tropheny nzam de.
A bei ge p 33@% saéﬂe%‘%q‘hleﬂ‘ ‘é‘lhé(dfﬂxyeke%l] %Tzshf ‘b']ofﬁ o
directly in the fol | aiingphenyl)- Z-Wﬂaﬂﬁdehou'[ addi tional purification.

NVR [err]H (100 MHz, DWVSO [err] 9.12 (wde s, 2H, 2x -OH); 8.55 (w de s,

H -0 20  The experimental protocol used is the same as that described for intermediate
18.2, with 3-[(3,5-bis-(1,1-dimethylethyl)-4-hydroxyphenyl]}-N-(2-hydroxy-
5-nitrophenyl)-2-propenamide replacing the 3-[(3,5-bis-(1,1-dimethylethyl)-

- 4-hydroxyphenyl]-N-(4-hydroxy-3-nitrophenyl)-2-propenamide . A yellow powder
is obtained with a yield of 74 %. The product is used without additional purification
25  in the following stage.

19.3)  N-[5-[{3-(3,5-bis-(1,1-dimethylethy))-4-hydroxyphenyl)-1-ox0-2-
propenyl}-amino)-2-hydroxyphenyl]-2-thiophenecarboximidamide
hydrochloride: 19

The experimental protocol used is the same as that described for compound 1, with

30  3-[(3,5-bis-(1,1-dimethylethyl)-4-hydroxyphenyl]-N-(2-hydroxy-5-aminophenyl)-
2-propenamide replacing the 3,5-bis-(1,1-dimethylethyl)-4-hydroxy-
N-(4-aminophenyl)-benzamide. After salification with a molar solution of HCl in
anhydrous diethyl ether, a yellow powder is obtained with a yield of 54 %. Melting
point: 256-257 ;C.



6.61 (m 4H, Ph-NH2); 6.34 (s, 2H Ph-OH); 3.59 (m 4H, piperazine); 2.89

(m 4H, 25 pi per azi ne). 20. 3)
N-{4-[4-[3,4,5-trihydroxybenzoyl]-1-pi per %I nyl ] phenyl } - 2-
t hi ophenecar boxi m dam de hydrochl ori de: The experinental protocol

used is the sane as that described for corrpound 1, with

feél[ :CI( ﬁgamt RWWI Yack HREDMS B k! §21 PBBYS, }I}PW‘?“?O 87 &, $HL NEP); 9.69 (s,

3, 5- bi s- (1, 1- difrellHy): &3 (5) 1B GRNE)A-RY (widgrs, A5 3R 18/ 1% bR 2 thiophepg); er
treatment wty a8 nogar 1$p! utceecHE, HO +n shydapus diet gl emherph-sBbF own

powder 15, 9bLa AN 1y 34 YL 54 ; 335%, 1) CHRSLRS! 2o (e FeBR

NVR [err]H5(4(K)99\/Erh 1H)NBOphkne) [ le4T {s) 18H,12 88Bw)s, 1H, NH+); 9.75 (s, 1H,

'It\lﬁl-?)phene) mﬁﬁ %%7:? leH 34%mophecﬁ8§(§mji&eg‘zlé(\gn%+arﬂ Véﬁ: (1816%# 0 E_N

Ph); 5.11 (V\/lc(e in@H) 587 smGH) 3.65 (m 4H, piperazi ne) 3.29 (m
4H, piperazine). 5 | R v[err] 3399 cnferr] v[err] (amde): 1696

cnierr]; v[errgxdriple0ne)N-{31843 Wl{-ﬁ'ﬂfﬂdroxybenzoyl] Rpp&iaingphenyl}-2-
N-[3, 5-bi s- (1, 1- di et hyl e AR
{{5 [ (2- ![fll (enyl (i Imnﬁo) Br/ret"&R)‘?/Bl')gﬂ{“}fi'(si4 roxé%l (Peyh)]drochlonde 20

car bonyl am no) -urea hydrochl oride: 21 21.1)
N-[ 3, 5- bi st0( 1,20.Bi mﬁﬁk@mtmphgnﬁ)-Wmﬁpmﬁmmny«}-qe@umt,zammﬂ:yl )- 10

car bonyl am noI urea: 0.22 g (0.73 mole) of triphosgene at 20 [err]C

i s dissolved "I;h )&)Qﬂﬂienfa%ﬁﬁ%&?q}fﬁ%/ same as ﬁlh@&éﬁcﬁﬂéﬂ ﬂ)?qgte)q‘n%&at@% Adgig i on

fUnnel , under on at ere er one hour a solution of 0.44
g (2 moles) of ‘hmar@ph@lyt palesazsne( teplacHigHiBE HyNEORRAnEtylataing] A yellow powder
(i ntermedi at e skl chhtaidiflg Bact8 ofimpuities BBtEHREd ezﬁmc&lylaama@% ethylamne in 7

m of 15 e,l s ,adde hi.s t

Five minut e YV (OO BREOR0% 017 (Sfed oft AR ORE A B e sy b BTy
mol es) of154- ril.57 olben4By IPhHyQpa. 4@ (s, 2H, RnO; %Qﬂ(ba(tﬂy Zesotwdde sy, 6f H,

di i sopropyl et g 0 ? in 4 mM of anhydrous DVF is added in a single
portion. After agitation for four hours at 20 [err]C, the reaction

medi um i s concent.rat eg4to dryness gnder reduced pressure. The evaporation
resi due 20 i 28N ubdid-(draminophegy)) drpiperazinyllcarbonydi-benzepe-dad-trials| ut i on
is washed successively wth 3 tines 20 M of water and 20 ml of a
saturated sol urﬂwékpehmdn Prot6dvl @sédi & the same abfth&rdedériiedFop WErnteditite M2,

concent rat ed. (AP Rtk SN Treuiert S kafiRlyb Wookone ] idrighteplosing s
suspended 20 3 51bns Aelbtimmathyleth i et lyaireyd N [(4-nroptienyd) et irbenzamjdd. | ow A
powder with a wdiel hvfer RoobtlinéPwith ¥5/idil 38 6P %, MThis 16l el ® fnl e following
stage without additional purification.
NMR 'H (100 MHz, DMSO, 8): 9.12 (wide s, 2H, 2x -OH); 8.55 (wide s, 1H, -OH);
6.61 (m, 4H, Ph-NH3); 6.34 (s, 2H, Ph-OH); 3.59 (m, 4H, piperazine); 2.89 (m, 4H,
25  piperazine).

20.3) N-{4-[4-[3,4,5-trihydroxybenzoyl]-1-piperazinyljphenyl}-2-
thiophenecarboximidamide hydrochloride: 20

The experimental protocol used is the same as that described for compound 1, with
5-{[4-(4-aminophenyl)-1-piperazinyl]lcarbonyl}-benzene-1,2,3-triol replacing the

30  3,5-bis-(1,1-dimethylethyl)-4-hydroxy-N-(4-aminophenyl)-benzamide. After
treatment with a molar solution of HCl in anhydrous diethyl ether, a brown powder
is obtained with a yield of 25 %. Melting point: 198-205 ;C.



I\IIVR[err]H(lOO MHz, DMSO d6, [err]): 10.65 (wide s, 1H, NH amide); 8.72

(s, 1H, NH Ph); 8.38 (m 4H, Ph- NOZ) 8.20 (s, 1H, CONHNH); 7.36

(s, 2H, Ph-OH); 6.78 (s, 1H O); %0 (s, 18H, 2 x tBu).

21.2) N[ (4-am nophenyl ) carbonyl am no] - N> [3, 5-bis-(1, 1-di net hyl et hyl ) - 4-
hydroxyphenyl | - urea: In a 250 m Parr flask, 0.72 g

(1. 68 mmuol es) 1 l g I + +

hydr oxyphenyl ] IQ 5{4 nit e}r)lgﬂ carHrttw Ig%\gng -ur H) 9cI75 (S’I IH H)30 m

of absol LH% é\vﬁaﬁollﬂp ﬁfpﬂ) o dHeo AP 300528, thioghsrekt 152 ('ins 1H,

agi tated underth@phéle); 7.22 (0f 4My Bhogers.4ls, 3H,[ BR) 1501 (Ridet $V2ENORNS QHBE t er

filtration on the filtr concentrated under vacuum The
evapor at i on reg&lﬁhg 4, ripe ﬂ‘aegtlgrgmdf*ét PPFraEinler

- 56 - 5 R20ont 339%aunt atad (amidel: |1I6t9@|cra,sla1 Vo-rptaoudioe): 458%itre 'yel | ow
powder with a yield of 75 % Melting point: 245-246 [err]C NVR

[err]H (100 de, 1\[_ 5_},} 15-8fnd v Réh )4Jh ﬂf 8.56 (s, 1H,
% i e R
. o Th (L o s e, + 28 Gl

1.50 (s, 18H, 2 x tB'éirbonylammﬂ-uSéa hydrochlorlde 21
N-[ 3, 5-bis-(1, 1-di net hyl ethyl) 4- hydr oxyphenyl | -N - {{4-[ (2-

hycir ohl or | dot 258 NS ? PR IR EERAP SR d 4 piseaptinls ¢ na

descri bed 1f0or corrpownd)mylamtm -urea: N- [ (4-am nophenyl) carbonyl am no]
' -[3,5-bis- (1, 1-dinethylethyl) -4-hydroxy phenyl ] -urea repl aci ng

N
the 3,5-bisgpd §1(0d73”ﬁ|m )e(;frmg%os%em dr o ye B gh%so ved in a 50 mi three- Pecked

am nophenyl ) - benz ase 1S purl on a silica co
(el uant: hept sk sanipped with apaddition)funnehjndgr ag angen @tmesplersy OvepNeBPWd and
15 concent rat@dolﬂaﬁdﬁl’ofr engd(zphﬁﬁaus)eof Hheniay bRt qmlh@ﬂiy@bdﬁrl) -phétiol ut ed

15 m of I I
anhydr ous- et hef R a7 b aet 038 mEfadinyiafts! St Missbbeylsuigise 5 % & b
powder is ldbt aanhedrouwmhlmgmptham is &léd dropwis@ 55 tHie miiktire. Five mli‘vﬂte[smfte} H
5(9482 % dEMSQhe %l_ii ﬁh_}iﬁidgt gS(?l’u[lélhOf N%%Z%%s)(@‘%éﬂogmo Ehg(?r)audgo
NH-CO); 8. 18 (and &8 min2omaralss) of disograpylethylaminduin il of ahydaaps DMF is 7. 58

g m 20|:|I) Pg g'g)addZd 39 A EEhgle"borEnbxh Opﬂﬁéﬁi itafioR Zof Jour2hbur® rﬁt Q);C, the redeiibf (S,

(am de), v[err ed‘t"ﬂ‘r‘%&?“ce%%tﬁgmr&‘?ﬁs un %UfhEQ?Elé’Ir?SIS“rfS ﬁ‘eﬁ’ ‘Lft“('g ‘Sl‘?le)

1559 cnf er20] . is diluted in 40 ml of ethyl acetate and the organic solution is washed successively
with 3 times 20 ml of water and 20 ml of a saturated solution of sodium chloride.
After drying over sodium sulphate, the organic solution is filtered and the filtrate
concentrated to dryness under reduced pressure. The residue obtained is suspended
~ in heptane, agitated and filtered to produce a yellow powder with a yield of 86 %.
25  Melting point: 163-164 ;C.
NMR 'H (100 MHz, DMSO d6, 8): 10.65 (wide s, 1H, NH amide); 8.72 (s, 1H, NH-
Ph); 838 (m, 4H, Ph-NO;); 820 (s, 1H, CO-NH-NH); 7.36 (s, 2H,
Ph-OH); 6.78 (s, 1H, OH); 1.50 (s, 18H, 2 x tBu).

21.2)  N-[(4-aminophenyl)carbonylamino]-N’-[3,5-bis-(1,1-dimethylethyl)-4-
30 hydroxyphenyl}-urea:

In a 250 ml Parr flask, 0.72 g (1.68 mmoles) of N-[3,5-bis-(1,1-dimethylethyl)-4-
hydroxyphenyl]-N’-[ (4-nitrophenyl)carbonylamino]-urea is dissolved in 30 ml of
absolute ethanol in the presence of 10% Pd/C. The mixture is agitated under 20 PSI
of hydrogen, at 30 ;C, for two hours. After filtration on celite, the filtrate is
35 concentrated under vacuum. The evaporation residue is suspended in diethy! ether



Exampl e 22: N-[3,5-bis-(1, 1-di net hyl et hyl ) - 4- hydr oxyphenyl ] -N -{{4-[(2-

t hi enyl (i m no) net hyl ) am nol phenyl ) net hyl ) -t hi ourea hydrochl ori de: 22

22.1) N[3,5-bis-(1,1 -dinethylethyl)-4- hyégroxyphenyl] N -[(4-

ni trophenyl ) nethyl | -thiourea: 30 Conpound 22.1 is obtained by the action
of Lawesson's reagent on internedi ate 17.4 according to an

experinmental protQap O%glﬁeeﬂqmtfﬂsérémmt p8didet£p5Aé Yélfow powrvith a glel&:Bfe% %.

(1995), 38 (18#(5 355 i ght yell ow powder Is obtained with a yield
of 80 % MeltiM§!t gi%z‘ﬁé(é[err]c

- 57 - NNRIR Hr (160 M8 DMSO @61.[9384 ledberﬂ]{) NH7arBfie); 18,5618, 1H, NH-

TS 0 U el e, o g

18H, 2 x t@) )lH OH) 6.60 (m 2H, Eh~NH2) 580 (wide s, 2H, NHy); 1.5
N-[ (4-am nophepgdp) gl | -N -[3, 5-bis-(1,1-di methyl ethyl)-4- 5
hydr oxyphenyl | -t h| our ea: The experinental protocol used is the sane

as that descri far te iate 1 W t i nt iate 22.1
repl aci ng thegfgk 553 ?ii“i‘emyi%ﬁh%@mﬂ&‘e“yﬂ'ﬁ!'W‘ﬂl(zai

4- hydr oxyphenyl ] - N (tmdiyc(imﬁw)ﬁethyﬂ)hﬁﬁh@]lphlehylic@bowﬁaﬂﬂiina}axreﬁ bei ge powder
i's obt ai ned Wth@élelao % Melting point: 167-169 [err]C 10
NVR [err]H (100M—|zh F] [err]) 7.48 (wde s, 1H, NH Ph); 695(5
2H, Ph-OH); 6.81 (m 4H, Ph-NH2); 5.98 (m 1H NH-CH2); 5.28 (s,

OH): 4.69 Y4, The eXPezwen@Hprotgcol usecslsruhy sarge @9 tl(as&vd@wnbed o4 comm)md 1. % Gh( s

18H, 2 x t BU) " hn%?h@ﬂyl) carbonylammo] -N’-[3,5-bis- (1 1 -dimeth lethyl) -4-hydroxy

ChHt onor 01 o (n$> UE O g L dhoYPREN LT wunstayls&wvo‘r groxp -ty 5

The experi nment ahinophéticbendaailel s The sree ba§e tinapudRar robes §itica column

:\FE ?Lffrgg]' ﬁgghégeyﬁnﬁ&eﬂgyﬁmyp[%pe%x(ta’%ng(}lf()at © e ;Znurreeel*aacﬁb&g '}rQ € collected and

di et hyl et Hyl ) eahchgtdatek ypdee naduredipressurdd b evapetationrgpidusas dilsted bin 46 malcbfwi t h
a ield r

v DIVBé d6. f’% r(;r%)aﬁh %héd ?ﬂlhgé)hf&iar sépﬁlogqgf ﬁ@ ‘g] eﬁ?’l‘);mdrgus eth%s Jdé'sér%g

8.98 (wide s, Rmaviongly) : 0.40 3(38%) fﬁamll oph powder1i§ qhigingd-| Mffhl%lﬁ@ﬁ’é)z 47 46
(m 6H, Ph-N, p4g gphene, NH—CHZ) 7.18 (s, 2H, Ph); 6.92 (s, 1H OH): 4.80

((:Vr;ﬂ[ g(rar]s; v[errm g_@&o R’éi@%ﬁ@gr 8 3[6§ (P*]lée(%r}%lwgldl%o@viﬁ{@h?g%%?
Exanpl e 2320 N- §.945-(viide ( %, 11Hi mNHh\)i ePal ) (widby dr X heXiNL - 18.68 245, 4-1H,2-
NH-CO); 8.18 (m, 2H, thiophene); 8.07 (m, 3H, CO-NH-NH + Ph-NH);
7.58 (m, 2H, Ph-NH); 7.39 (m, 1H, thiophene); 7.22 (s, 2H, Ph-OH);
6.60 (s, 1H, OH); 1.36 (s, 18H, 2 x tBu).
IR: vou: 3627 cml;Vceo (amide), Voo (urea): 1654 cm’!, 1602 cm'"
- 25 Ve (amidine): 1559 cml.

Example 22: N-[3,5-bis-(1,1-dimethylethyl}-4-hydroxyphenyl]-N’-{{4-[(2-
thienyl(imino)methyl)amino]phenyl}methyl}-thiourea hydrochloride: 22

22.1) N-[3,5-bis-(1,1-dimethylethyl)-4-hydroxyphenyl]l-N’-[(4-
nitrophenyl)methyl]-thiourea:

30 Compound 22.1 is obtained by the action of Lawesson’s reagent on intermediate
17.4 according to an experimental protocol described in the literature (/. Med.
Chem. (1995), 38 (18), 3558-3565). A light yellow powder is obtained with a yield
of 80 %. Melting point: 218-220 ;C.



25 thienyl (i m no)nethyl)am no] phenyl)ethyl}-urea hydrochl oride: 23

23.1) N[3,5-bis-(1,1 -dinethylethyl)-4-hydroxyphenyl]-N -[2-(4-

ni trophenyl)ethyll -urea: The experg_;‘rent al protocol used is the sane
as that described for internediate 21.1, with 4-nitrophenetyl am ne
replacing the 4-nitrobenzoyl - hydrazide. A beige powder 30 is obtained with

a yield of 80 ¥MRINEH (100 MI2:,EDCLBS: 288 (keuH] Bh-NO,); 7. VR, [ Bl NHPK)10@5NkzZ,

in "o 5 15 20l o b ReER 4ol O ol dhpip Rt e

NH- CH[err]) 2H3P 14 (s2HF8H,GHR)Bu)l. 40 (s, 18H, X t Bu)
59 23.2) N[2-(4- amnophenyl)ethyll- [35b|s(11

_eg:orenre ;[ rr]rélnte ;lhyl ?8@68%“4 3988@'%"’“@”3@@@@3 (hgéﬁﬁeﬂ%“%p-rhﬁt er medi at e

21. 2, i th i nhedroxgphéryl]- ﬂﬁodrear epl acing the
N-[ 3, 5- bi s- (1, 1- di et hyl et hyl) - 4-

hyd henyl 4. nj tr.oph |
v ocssneny |l R 3 BTl s s
NVR [err] H ( 10WithHz, inBivBaiid®, [22.1]) readsg (withke s3-[6GH- bisHJMI-dn@@hylezhﬂ)} (s,

ﬁl'i Cl':g) N 98Oi)hyg%x§8hédﬂ] 14"44 Hy Brd)!:gzz) m%pﬁéglﬁ)sz p nzgﬁ)de A Bé ﬁ?gﬂ@'ﬁ is
2.65 (m 2H0bta"@f1|231th qnleld%%)s%( Melting point: 167-869 " 23. 3)

N-[ 3, 5- bi s1G 1, NMREHhy108t MH},- €D016r @Xyp’hﬂn)(MdeNs, [m[ BH-PR: 6.95 (s, 2H,

t hi enyl (i m no) pet ) o hi 2 he
experinmental p t@gdl(’a@sgﬁ’ |seﬂﬁ§)f§§;(rfwé§%§ ﬂld(gégc) O#gb}H §H§’oﬁr61% q
Wit h i nt e2He@Hat b= 528H2); 3i62dwads :agH, Nﬂrb) 1.40 (s, 18H, 2 x tBu).

3, 5-bis-(1, 1-di met hyl et hyl ) - 4- hydroxy N-(4- 15 am nophenyl ) - benzam de.

The free base i fded 1.C 0 ant ept ane/ et hyl
acetate: 1/ 1).5%?2“{ éBFr@\gﬂ% L&F@'y ”‘”@Y‘;"e{l’ﬁﬁw‘%%éé (raat ed under
reduced pressure. TH@eeyl&pune)tmcthylt)aarmmulphere'l}@hdthylé-dhmnrqashydroohloaldet 2he
and salified with a nmolar solution of HCO in anhydrous ether,

e obt ai nel AT b prfpool yegd i the o35 i er fbeﬁq ﬁ'fj%ﬂ%w%wso
d6, 6): 11.48 whd@t@*meiﬂte R@+2) replacigg lﬂé 4samingpheny!) £3.6ig-li te s,
1H, NHt+); 8.50 d(rﬁeth)llbt %M* -~ drox Ifi)h@gyli-mreaz Ha gahé %h@@@owd@r 3§ oblfu}ed(mth 2H,

Ph-NH + thi ophen
CO- NH CH2) : 3. 3?‘3?&152 mlt‘ﬂP@W]O%%%(m OH, CHZ) 1.36 (s, 18H, 2 x

t Bu) . | R NNIRr'H (40068Hz TMSO] d6,v§)ern 52( twieay; 1065 9,686 r(videl §0H,
cnierr] Vissr] Nep! 8oBUiaele G, NHS! bbo (s, 11, NH-Ph); 8.16 (m, 2H, thiophene); 7.46
(m, 6H, Ph-N, thiophene, NH-CH,); 7.18 (s, 2H, Ph); 6.92 (s, 1H, OH); 4.80 (wide s,
2H, CH,); 1.35 (s, 18H 2 x tBu).
— IR: Vop: 3630 em™; Voo (urea): 1649 cm™ vy (amidine): 1600 cm™.

Example 23: N-[3,5-bis-(1,1-dimethylethyl)-4-hydroxyphenyl]-N’-{2-{4-[(2-
25  thienyl(imino)methyl)amino]phenyl}ethyl}-urea hydrochloride: 23

23.1) N-[3,5-bis-(1,1-dimethylethyl)-4-hydroxyphenyl]-N’-[2-(4-
nitrophenyl)ethyl]-urea:

The experimental protocol used is the same as that described for intermediate 21.1,

with 4-nitrophenetylamine replacing the 4-nitrobenzoyl-hydrazide. A beige powder
30 is obtained with a yield of 80 %. Melting point: 185-187 ;C.

NMR 'H (100 MHz, CDCl3,8): 7.75 (m, 4H, Ph-NO,); 7.00 (s, 2H, Ph-OH); 6.05 (s,

1H, OH); 5.18 (s, 1H, NH); 4.68 (m, 1H, NH-CHp); 3.50 (m, 2H,

NH-CH5); 2.92 (m, 2H, CH;); 1.40 (s, 18H, 2 x tBu).



25 Exanple 24: N-(4-[4-[ (3, 4-di hydro-6-nethoxy-2,5,7,8-tetranet hyl - 2H 1-
benzopyran- 2-yl)carbonyl]- 1-piperazinyl]phenyl)-2-thi ophenecarboxi m dam de
hydrochl ori de: 24 24.1) )

1-{[ 3, 4- di hydr o- 6- net hoxy-2, 5, 7, 8- tetrarret%yl -2H 1- benzopyr an- 2-

yl ] carbonyl }-4-(4-nit rophenyl )p| perazine: 30 The experinental protocol

is identical tao3] chN"-[h irh@ﬂelféﬁfethﬂ]-w’%(sl-lﬁkﬂl J3ihethylethyM4t h
() -3, 4-di hydro-6-ne é{f t etr amet hyl - 2H 1- benzopyr an- 2-

car boxyl i que acid (d}y% 38’&“3(‘5]&(5’1"8? 'ng to CHHM A (1991), 45 (4), 121-3)
repl aci ng

t he ([err ]The -Ekﬁérﬁ?ientaﬂ pf@ﬂob@WlsB@\ﬁdﬁfe shﬁle(hbttﬁami%ﬁbrlbed for intermediate 21.2,

360 (s, 3r O r jojemecist 0 M3 btylRkL] ind Rirkis i tEp difbngtmy -
pi perazi ne)5 2hgdroxy@@nyiN ﬂ@Hnltffrphbm) carbonylamim]-ayea A white powder is
1-([3, 4-di hydr;&éd@ﬁ%ﬂﬂ?‘ 1%1 £ 565! ﬁglﬁigﬁ&xgigﬁﬁab@nzopyran 2-

yl I carbonyl }-4 nm no erazi ne: : experiment al prot ocoI
's i dentical t MRaH (00 MHBOMSS d6,3 0838 dwidees. 18, Ph-NH-COJyi1i37 (5, 2H, B
inter mﬁdi alt)e i@H) 6679|(ﬁ9l4ﬂgl?_hhﬁ{z3, e?s}di(émdr , OD); 5.92, (fir, 1B mml )&lé% {Vfid{:(s4-
ni tropheny per eny )yr -ol,. oi S
obt ai ned whi chZFIIs us@gz re%ﬁay ¥ th foI %&%%Pst%gé (m, N?ﬁ [err}fzhi
(100vHz, CID@l [ ar48](s, 183, rZ]:stuﬁS 70 (m 4H, Ph); 3.90 (wide d, 4H,

pi perazine); 10 3.60 (s, 3H, CHerr]O,; 3.45 (wde s, 2H, NH2); 2.90 (m

s T bR B s e e (-
yFy car bony! | -1 - pi peicewi(imjiny)smashybgminolphapyHetiathnimdydrochipride: 23

hydrochl ori de: 24 15 The experinental protocol is the sane as that

described for g‘ﬂg‘%gﬂ%}ﬂ-p %Eéllvh{oPol us ﬂ %?%es WEds g desined (HERMASHAE 1, Wifh

3, 4-di hydr o- 2,
ani nopheny! ) - 1intemesdiate ny23}2 cammyg } e B,DobinAdgd ydimethgleghyl)-4-hxdroze - (4-

{éeli)i)ﬁ/\ll—vh DI{/SBpoo‘ﬁﬂl@ﬁoﬁhﬁn}qué’dz@ﬁﬁﬁe Maihki gk BeNis: plﬂr%dlgé a ﬁh&] Qolumn (elNMR 1H

8.70 (wide s, ﬁ%}w I agetpi: (%dgﬁge p%fra?tmnaar@?fé%cteaﬂagg cewealéraged ier %

t hi ophene); reduZedLﬁreéﬁie 4Fhe Bh})oraﬁoﬂees(duededﬂhtedhi 19mpef aietm)andﬁlalmb% s,

o G0 ool Ao e 5 PPN v b, TS
0. 25 g (24 %) of a pale yellow powder is obtained. Melting point: 207-210 ;C.

20 NMR 'H 400 MHz, DMSO d6, 8): 11.48 (wide s, 1H, NH"); 9.83 (wide s, 1H,
NH"); 8.95 (wide s, 1H, NH"); 8.50 (s, 1H, NH-CO); 8.18 (m, 2H, thiophene); 7.38
(m, 5H, Ph-NH + thiophene); 7.18 (s, 2H, Ph-OH); 6.55 (s, 1H, OH); 6.21 (m, 1H,
CO-NH-CHy); 3.35 (m, 2H, NH-CH,); 2.78 (m, 2H, CHy); 1.36 (s, 18H, 2 x tBu).
- IR: voi: 3631 eml; Ve=o (urea): 1654 cm’!, 1600 em ¥ veon (amidine): 1560 eml.

25 Example 24: N-(4-{4- [(3,4-dihydro-6-methoxy-2,5,7,8-tetramethyl-2H-1-
benzopyran-2-yl)carbonyll-1-piperazinyl}phenyl)-2-thiophenecarboximidamide
hydrochloride: 24

24.1) 1-{13,4-dihydro-6-methoxy-2,5,7,8-tetramethyl-2H-1-benzopyran-2-
yllcarbonyl}-4-(4-nitrophenyl)piperazine:

30 The experimental protocol is identical to that described for intermediate 13.1,

with (1)-3,4-dihydro-6-methoxy-2,5,7,8-tetramethyl-2H-1-benzopyran-2-
carboxylique acid (prepared according to CHIMIA (1991), 45 (4), 121-3)
replacing the

(£)-Trolox™. A yellow powder is obtained.



Exanpl e 25: N-[4-(4-[(3, 4-di hydro-6- hydroxy-2,5,7, 8-tetranet hyl - 2H 1-
25 benzopyran-2-yl)carbonyl]-1H 1, 4-di azepin-1-yl)phenyll-2-

t-hi ophenecar boxi m dam de hydrochl ori de: 25 25.1)

hexahydr o- 4- (4-nitrophenyl)- | H 1, 4-di azep?ohe 3.37 g (24.4 mol es)
of potassium carbonate and 1.89 g (13.4 mmol es) of

4-nitrofluorob négar d sl on,of
(1,1- 30 di n§?’f‘1§| fﬂet ﬁ)olmﬁgxaﬁydro ? 745 le aglg ﬁ%le)glg égr 28ox at(:a?{lsgf 50

m of DVF. The3.40°(m, f‘EaBlPP@ﬁmﬁbérQQnﬁm gﬂh@meéazu@i 11681} EHoFrolax hour s.

After cooling down, 25 m of ethyl acetate and 50 ml of water are

added. The or gagiF13p, Athngrarbfa ﬂ.@&%&?s-lzds ?'QQeﬁQ?netheyl -2 Sp HaRSE

extracted with 3 ti acet organi c ases are
- 61 - col | e&l%‘tfbp ‘l4h WP\hﬁ%ﬂBl}P%a?WeSo rri of brine, dried over
sodi um sul phat e, filtered and concentrated under vacuum 3.7g of a

bright yellpw Tﬂl‘:'eﬁ ﬁm@ﬁia@'p‘iﬁﬂ)col is ld&llt‘i&lf%o)th@d deseFib&® 0 intbvriedifiel 15.2,5
t hen di ssol ved |, re of

(di chl or onet ha l m%%‘tea?‘é 1""!? acing the 3?4 @Ewaw-aé T8-tatramertali2-14df4it i on
of 5  hydr ochithIEnymldpipmraﬁ@bd]icmpyl}SlH-&tbdihz{rpjxfahG-olAf t er Ami goilous

agitation at 29b ﬁ:ié'd]\ghifcﬂfls &%d dlreca%ﬁﬂé &?lo@?ﬁ%tﬁg medi um i s decant ed.

The aqueous phase 4N soda and extracted

with 3 tines SOMR & mw@r@ﬁgishéheé 70 Hen, gy dtc3.90 (wigshdsdld, piperazine);
col l ected, j0asBgd \W,t BHOOCRLORT 348! @wideOls! o d NIY,) 5.0 @, M, NBipehziRY

over sodi um sul phate &{rl]d finally filtered and concentrated under vacuum
1.78 g of 10 Zéoblr@(b I%W’bémder is obtained with a yield of 66 % The

product is used directly in the follow ng stage w thout additional

IF:)’E; ' iGCgtSi O? 2‘% |3:|) NNyH4- [(gr‘f-(llilﬂydf&-@m\@ﬂhoxﬁ@,@,l’i Shéttamb@iyl-RH-1-8ed£b yﬁ'ﬂﬂ zgn
; . m
CHerr]N); 2.85 (ty‘?‘ﬁﬁb"wé nlrf«ﬁaz&%p%egylgé tﬂqop%gppc @H[réﬁ?lrl ; (1. 2

(wide s, 1H NH). 1Bydrochloriils: 24
1-[(3, 4-di hydro 6- hydroxy 2,5,7,8-tetramet hyl -2H 1- benzopyran 2-

| b d 4- - 1H-.1 ., 4-di

ek, b 71THEE a'?mfaimfﬁ 0 sl B, e o pgumd 43, ¥y
solution of 1. DlTergle(imtes n2rbl es)epclﬁcu(g) Tihe| 03;4-dihydrord,5,318- tatmyldhph%-m—ﬂﬂ

Af t 20 i Lo 5

ol es) of | ot ncpferyl-1pf g, @*b‘?’%?ﬁ%ﬁ@f’?@*‘“ 0 g opulB> yengf. >
reaction medi uRPVYderdyphtaingdy Mgsitingoint: 190-h33iG at 20 [err]C Af t er

evapor ati on of NMR 'Hol40emirE:, DMSO, s)aqmymv&l&@s rmINHé) i957(t eigd s, 1H, NHUp in

1 220" “bbyle = RIS, £ 94 TR OB IRRSLAEL 535 oo M Hiomugoel,
dried over sodvVd(suldbhahs 290 (dedi dbfntpmazmeéw 60 ds r3H; LHgOn 3A Spian, edH,
yel l'ow powder ,&.00i3).%e55 Yk a1 & OFiS1ox).

IR: veoo (amide): 1642 cm™ ve_y (amidine): 1618 cm’!.

Example  25: N-[4-{4-1(3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-2H-1-
25  benzopyran-2-yl)carbonyll-1H-1,4-diazepin-1-yl}phenyll-2-
thiophenecarboximidamide hydrochloride: 25

25.1) hexahydro-4-(4-nitrophenyl)-1H-1,4-diazepine:

3.37g (24.4mmoles) of potassium carbonate and 1.89g (13.4 mmoles) of
4-nitrofluorobenzene are added to a solution of 2.44 g (12.2 mmoles) of (1,1-
30  dimethyl) ethy! hexahydro-1H-1,4-diazepine-1-carboxylate in 50 ml of DMF. The
reaction medium is heated at 100 ;C for 16 hours. After cooling down, 25 ml of
ethyl acetate and 50 ml of water are added. The organic solution is decanted and the
aqueous phase extracted with 3 times 50 ml of ethyl acetate. The organic phases are



yield of 97 % The product is used directly in the follow ng stage without

addi ti onal purification. NVR [err]H (100vHz, CDCl[err], [err]):
8.10 (m 2H, Ph); 6.60 (m 2H, Ph); 4.40 (w de s, 1H, OH); 3.50 (m
8H, CH2N); 2.50-1.50 (m 18H, Trol ox" + G—%}ne’rr]). 30 25. 3)

1- (4- am nophenyl ) - 4-[ (3, 4-di hydr o- 6- hydr oxy- 2, 5, 7, 8-tetranet hyl - 2H 1-

benzopyr an- 2- Y LBl il the kA Wedhr WithLsotenfl 4l Gried per sddifim sulphate,
Be L Fof nR %

experinmental protocol he same as t escrl | nter
13. 2, wi t Altergd @pﬁ@gn@n&ra@g undeie FAGHEMn g3 ggé)f a bright yellow sohd is obtame

3, 4- di Eydr |0 2, with .aSyiélator @B"% hyhisZolid i{ thén dissolved in 100 ml of a mixture of solvents
i opheny|) - L pRSeRE i kR o9 1 ar ViR e0mire § A aeov epfpion o
acet at e/ pet5 ol bydroetilnée a@d i23dded dropwifnatdd |C.i Aftebigored agititionsat \Pi0gCdooll 57

% . oo -, - _
25.4) N 14- hour, the reaction medium is decanted. The aqueous phase isQfasified to pH=11

[ 4-[ (3, 4- di hydwishathyedosd extsciedgwite 3r Grves AG Imioef dickjerprentyangn - Phe organic
yl) carbonyl ] - 1bha15e§1a1‘é'c%¥l8&éd‘ -wash¥d WRShi ofwhidt ERRRRAGH S BF 8N, dfied

hydr ochl ori de: ure 1,22 mmol e I nternmedigte 25.3
and 0.35 g (1.9%riague)s ) sulphataand %ﬂ%tfﬁﬁrgdzgwwﬁﬁ@%efi Pﬂ‘{%é@%‘m nf geg of
hydri odi de1i0 n 4 brighofyellowonanaed obiredawithl aayield of 6690. [Eg pfoduor isdlised

taken up i n 4 greap HE LT A LA RARA R o8 L car bonat e and 4

M of et NMRacHt a(iQQMHh,e @P%hur :1 8.10edmed 28 BY);[ 665 dnt,02H30 Ph);
mnutes, then dega = sqrm 8.16haseH, scugrhed g5WiC eHM &:hﬁ%gt reﬂd

of "water follo é r organi ¢ phases are col

dried over sodﬁ&(gﬁ%tﬁrﬁd@ k| één(é’éd Hilgﬁbentrat ed under reduced
pressure. fHe solid obtained is purified on a silica gel colum (el uant:

et hyl acet at e/ l,gu ther 5 1). 0 obtained,wth a
vield of 77 o6 252 PAGHREARS e hteinrnd Aafer Ryt o EpRRARER 21! soorved
in 2 M of acetone. y)c&ebomiyl] hexahydm.-em-nitm;ﬂn)enpl) 18-1M4-digzepdndtl ori c aci d
solution in anhydrous ethyl ether is added 15 dropwi se. The whole is

agi tated at agm gNdg ,tnpgngz a%wg (f4Q{ n§901@g) rtlsf; f%nlcﬁbaﬁg,he idaole is I%&Sd B Late

fornms which i Il te |p| and
successi vel y wilitian of A9 &5 (43 "?51"01@% —ét’ﬁi@ﬁoxaﬁdswln‘l’ Gﬂhyﬁf%‘ﬁw PHerdar k

yellow 20 poyihe E)nlfér dhé BeutACLD @aa:uclmlaﬁ of @. 959%(4 @nfnﬂﬂes‘}?ofhﬁt&m‘edlﬂée
yield obtalned 180 err

Y101 9,008 ook 8% of e ) Sl RS, T B e L1
NH+) ; 8 b&ur ai Zﬂs G, Aftek edigedatioB oiﬂle(smi\céatssmdéﬂ-h/acuhmoﬂieefaﬁélue ig.t8&n
g V\A78 e rSn tCEE%)gG g‘ﬂ%"(ﬁ a migtur g;SQ%lgé{ﬁ‘s & 'Ehloﬁ{pxet{xéheﬁgaté%?? ﬁjf et HEcag'D:g,
v[ er r] 3412 c Hearggnic plpaéﬁ ig washedl adth 2 tiwes 20 ml @f mater] driedj oven o vmé)ﬂphmm
cnferr] . 25 and concentrated under vacuum. A pale yellow powder is obtained with a gross
yield of 97 %. The product is used directly in the following stage without additional
purification.
NMR 'H (100MHz, CDCl;, 8): 8.10 (m, 2H, Ph); 6.60 (m, 2H, Ph); 4.40 (wide s,
1H, OH); 3.50 (m, 8H, CH,N); 2.50-1.50 (m, 18H, Trolox™ + CHj).

30  25.3) 1-(4-aminophenyl)-4-[(3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-2H-1-
benzopyran-2-y)carbonyl] hexahydro-1H-1,4-diazepine:

The experimental protocol used is the same as that described for intermediate 13.2,
with intermediate 25.2 replacing the 3,4-dihydro-2,5,7,8-tetramethyl-2-{4-[(4-
nitrophenyl)-1-piperazinyl]-carbonyl}-2H-1-benzopyran-6-ol. The product of the

35 reaction is purified on a silica gel column (eluant: ethyl acetate/petroleum ether 3: 2).
An oil is obtained with a yield of 57 %.



- 63 - Exanmple 26: (R -N

(4-[4-[(3, 4-di hydro- 6-hydroxy-2,5,7, 8-tetranet hyl - 2H 1-
benzopyran-2-yl)-carbonyl | - 1- pi per azi nyI] &enyl) 2-

t hi ophenecar boxi m dam de hydrochl ori de:

HO [err] 5 26.1)

(R) -3, 4-di hydro-2,5,7, 8-tetranet hyl - 2- (4-[ (4-nitrophenyl)-1-piperazinyl] -

carbonyl }-2H1 Z _ . t S
carbony| ) ZH Los BEREARMRTAS vy yars N S PR R B1 R A6
repl acing the () Tr ol’llga'rbowlbﬂﬂghﬂ- epind ybpdenyli-2- tbbméaengarmxnm-damldea
yield of 98% |\/E|t|ﬁ‘ghgemahde102 105 [err]C. 10 26.2)

(R -3, 4-di hydro-2 8 tetranethyl 2-(4- [(4 am nophenyl ) - 1 - pi perazi nyl ] -
carbonyl) -2H 1 benzop ran- 6- he ex erlmsntal tocol used is
the same as t hdmiaeratiha? § 624 mrmlﬁaeef @t%mzdlz 25.5 andyDi36 & (s mesliettal

ﬁ|6t E-or ﬁglna% Rgsfrfi&hﬁbﬁtm&: firefd tlﬁoéﬁ'rtb'ﬂ?éirﬂide Bbibaldérlrhty ﬂﬂ@ﬂ/snbh{pﬁﬁol is heated at
bt e o KO o 5 GO o g ekt dREiRis et Rt o theeonid dinda &

poi nt 103 105tdken upGn 4 ml of a26tuddted aqueous solution of sodium carbonate and 4 ml of

(R)-N-(4-[4-] (?t}'nfff g& li]a}ﬁgr G]ihg ﬁ&ﬂfr&’ i héat?d g §(?] ¢ tf{;laﬁlﬁ é’lhrmtesz I_fienldecanted The

benzopyr an- 2-yI')Zcar erazl
t hi ophenecar boﬁtgw&anhﬁsﬁelswwh Wh@fr with: 10 of Wateﬂfwowééyllﬂénlt@ﬂ brisieot 3ol

used is the sapgaag fHasds Aeeed&s died oQ/ SRRUNM ship haéé’I hhex%@ anH HofEdmrieat ©

26. 2 replacin t he 8-tetra

am nophenyl ) - 1 eﬁé?%‘f?i?ﬁefsué%r'g?ﬁﬂﬂ%‘}i Obﬁ"iedtiéﬁﬂig%r%‘%a@ 16§ g€ Cogﬂ‘i%" Eﬁ"B’t’}&ct

i Sl obt ai nefyl #cetdi@péteviennybthar H:a).e0 el dfprodanitesbiaihed withwdielt @8 77 9.ai r .
Mel ting point:

CH3

0.15 g (0.29 mmole) of this product is then dissolved in 2 ml of acetone. 0.84 ml

(0.84 mmole) of a 1N hydrochloric acid solution in anhydrous ethyl ether is added

15 dropwise. The whole is agitated at ambient temperature for 30 minutes. A yellow
precipitate forms which is filtered. The precipitate is triturated and washed
successively with 3 times 5 ml of ethyl ether and 5 ml of acetone. The dark yellow
powder is dried under vacuum at 70 ;C for 48 hours. The yield obtained is 80 %.
Melting point: 180-185 ;C.

20 NMR 'H (400MHz, DMSO, 8): 11.15 (wide s, 1H, NH"); 9.60 (wide s, 1H, NH");

8.55 (wide s, 1H, NH"); 8.10 (wide s, 2H, thiophene); 7.35 (wide s, 1H, thiophene);

7.02 (m, 4H, Ph); 4.80 (wide s, 1H, OH); 3.70 (m, 8H, CH,N); 2.50-1.40 (m, 18H,

Trolox™ + CHj).

IR: Vog: 3412 em™ Voo (amide): 1613 em™ Ve (amidine): 1613 cm™,



195-197 [err]C. The NMR and IR anal yses are identical to conpound 13.
[[err]] [err]— 43.5[err] (c=0.1 1; DwvsO
- 64 -

Exanpl e 27:
(S)-N—{4-[4-[(3,4 di hydr o- 6- hydr oxy-2, 5, 778 tet ranet hyl - 2H 1-
benzopyran- 2-yl) - carbonylI-I-piperazinyl]phenyl) 2-
t hi ophenecar boxi m dam de di hydrochl oride: 27 [err] 27. 1)

(S) - 3, 4- di hydr Exanpig 26: RN dAdd1(3,4- Qll{ydr{’@hydmxp@kﬁeh§4t9trampﬂm>ﬂyz1ﬂy| ]-
car bonyl ] - 2H 1be9§‘<§§@9&(12@§l) @a,qjongl] -1- Ewg;l'mnﬁmymt al protocol used is

t he sanme as that ri bed with (S)-Trol ox"

repl aci ng the @“PPBFW wwqw&aﬂwhlmd%@éal ned with a yield of

73% Melting point: 110-111 [err]C 10 27. 2)

(S)-3,4-di hydro-2,5,7, 8- tetra(rmt3hyl 2-{4-[(4-am nophenyl)-1-pi perazi nyl | -

carbonyl }-2H 1 benzop ran- 6 ol: The experinental protocol used is
- pdi ate 2. 2, with internmedi ate

27.1 replacing the 3, 5-bis-{ [ et hyl ) - 4-hydroxy- N[ (4-

ni trophenyl) met hyl ] - bepz ad Afterqpurification on a silica gel colum

15 (hept ane/ et hyl acetate: /8) OCO'&S‘QN on—gnd evapor under vacuum
of the pure fractions, I ge po tai ned wfth yield of 54%
Mel ting point: 109- 111 Fer3r] C.

(S)-N-{4-[4-[(3, 4-di hydro- 6- hydroxy-2,5,7, 8-tetrane -2H]1-

benzopyran- 2-yl ) -carbonyl ] - 1- pi per azi 1ny| ] phenyl }
t hi ophenecar boxi m dam de di hydrochl ori de: 27

5  26.1) (R)-3,4-dihydro-2,5,7,8-tetramethyl-2-{4-[(4-nitrophenyl)-1-piperazinyl]-
carbonyl}-2H-1-benzopyran-6-ol:

The experimental protocol used is the same as that described for compound 13.1,
with (R)-Trolox" replacing the ()Trolox”. A bright yellow powder is obtained with
a yield of 98%. Melting point: 102-105 ;C.

10 26.2) (R)-3,4-dihydro-2,5,7,8-tetramethyl-2-{4-[(4-aminophenyl)-1-piperazinyl}-
carbonyl}-2H-1-benzopyran-6-ol:

The experimental protocol used is the same as that described for intermediate 2.2,

with intermediate 26.1 replacing the 3,5-bis-(1,1-dimethylethyl)-4-hydroxy-N-[(4-

nitrophenyl)methyl}-benzamide. A pink powder is obtained with a yield of 75%.
15  The product is used as it is in the following stage. Melting point: 103-105 ;C.

26.3) (R)-N-{4-[4-[(3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-2H-1-
benzopyran-2-yl)-carbonyl]-1-piperazinyllphenyl}-2-
thiophenecarboximidamide hydrochloride: 26

The experimental protocol used is the same as that described for compound 13, with

20  intermediate 26.2 replacing the 3,4-dihydro-2,5,7,8-tetramethyl-2-{4-[(4-
aminophenyl)-1-piperazinyl]-carbonyl}-2H-1-benzopyran-6-0l.  The product is
obtained in the form of a pale yellow powder which hydrates in air. Melting point:

195-197 ;C. '

The NMR and IR analyses are identical to compound 13.

[o] 2= -435° (c=0.11; DMSO)



The experinental protocol used is the same as that described for conpound

13, with internmediate 27.2 replacing the

3, 4-di hydro-2,5,7,8-tetranet hyl -2-{4-[ (4-

am nophenyl ) - 1- pi per azi nyl ] - car bonyl } - 2|—|—'16-4l5enzopyr an-6-ol . The product
i's obtained in the formof a pale yell ow powder which hydrates in air.
Mel ting point: -l G I v ] r |%¥pgs are

i dentical to c%%%ﬁ'r%ﬁi é@) I%J{:k [§ [kf,[t (ii.I%’dro.6 hya_lnﬁy %,%qgtrlaﬁleﬁm )t D

- 65 - benzepyra-2yDiearbguylpi qip¢razinyliphemyl BRSO

Al ternativel y,tlﬁ«‘i}fm'é@ﬂ'bﬂirﬁiﬂﬁnﬂ&e @n@gﬁ;&%ﬁ@@gldi ng to the foll ow ng

pr ot ocol : 27.4) methyl 2-thiophene carboxi m date: 10.91 ¢

(0.1 nole) of 2-thiophene car,
4.5 mM (0.11 nole) of nethana
flask 5 purged w t h Rbg
an ice bath and satu
45 m nutes. The reaction

honitrile, 100 m of anhydrous ethyl ether and
Bre introduced into a 250 m erlen neyer
olution is cooled down to O [err]C using
a stream of anhydrous gaseous HC for
+4's agitated for an additional hour at

he precipita ormed is
filtered out, washed with et hlyl A m. The ydrochl ori de
obtained is partitioned into{im xturg of \100 i of~at a 150 m 10
of ethyl ether. The mediumis neutralized addi4 g (0.1 nole) of dry

NaHCO3. After decanting and separation, the organic ppase ks washed

successi vely with 2 x 30 Ml of water and 30 of 'NorI nBHAf t er drying
over magnesi um sul phate, the organic solution is filtered and
concentrated under vacuum A colourless oil is obtained with a yield

of- 66 % 15 AR (Sr3:4-sihydoo-2i%E 8- tamamethyl 2- {4 4-njtrophengd- {-pipesazinyl]H

=N-H); 7.42 (m 1H, cdrBbRARZEL] -benzopyrak-63i: (M 1H thiophene); 7.01 (m 1H,
t hi ophene); 3.86 (s, 3H, OCH err]). IR v[err] (carboximdate): 1630

. 27.5, S)- N- . .
CALCanT (3, 4- di RyssPloiaspial grosolssed ds fhs, samfop it dpscriped for compound 13.,

benzopyr an- 2- ywjth ¢9r- Doy Iredlaging thed2) TrploxphAnyel b w-pbwdeP is obtained with a yield
t hi ophenecar boxj ﬁ?g.aMe‘f]tﬁlgg;L&thW%li'gP,r(i(‘.de: 27 In a 150m erlen neyer
rgon, 8.29

flask, under a streamo 20 mmol es) of (S)-3, 4-
di hydro-2,5, 7, 8-tetranethyl -2- {4-[(4-am nophe%) -1 . .
- pi per azi il | - Za2bShndi4-lihydrp-2,5,7,8-tetramethyingyidalid-eminophemy i Inpipenazinyll-

internediate 13.2 bedrbbhPN2HE) -bbn@bHran-6-618 di ssol ved in 60 m of
met hanol and 4.2 g (30 mol es) of neéthyl 2-thiophene carboximdate is 25

?rg? ﬁgh orhie Sr ea’fﬁé ngeangénvarpﬂrgtchﬁal}sg isf e s]ér8neha0sut51§t eggrellgedr &)frlirlilt)e(:fme-ar(ﬁaete 2.2,
with intermediate 27.1 replacing the 3,5-bis-(1,1-dimethylethyl)-4-hydroxy-N-[(4-
nitrophenyl)methyl]-benzamide.  After purification on a silica gel column

15  (heptane/ethyl acetate: 2/8), collection and evaporation under vacuum of the pure
fractions, a beige powder is obtained with a yield of 54%. Melting point: 109-
111 ;C.

27.3) (S)-N-{4-[4-[(3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-2H-1-
benzopyran-2-yl)-carbonyll-1-piperazinyllphenyl}-2-
20 thiophenecarboximidamide dihydrechloride: 27

The experimental protocol used is the same as that described for compound 13, with

intermediate  27.2  replacing the 3,4-dihydro-2,5,7,8-tetramethyl-2-{4-[(4-

aminopheny!)-1-piperazinyl]-carbonyl}-2H-1-benzopyran-6-0l.  The product is

obtained in the form of a pale yellow powder which hydrates in air. Melting point:
25 210.6-211.8 ;C.

The NMR and IR analyses are identical to compound 13.



evapor at ed under vacuum and the oily brown residue is purified on a silica
gel colum (eluant: dichloronethane/ethanol: 95/5). The pure fractions
are coll ected and concentrated under vacuumto produce a brown oil
with a yield of 68 % This oil is takéd- up in 22 m of an ethanolic
solution of HO (1. 3N) and diluted with 180 30 m of anhydrous acetone.

The reaction ne r r at O [err]C. The

precipitate for%](le S é:d’%ai;l-ﬁ R&%@E successively with acetone and
et hyl ether. After dry| ng, the dihydrochloride is obtained in the
foggn of a pale Kﬁéﬁ\%e%%ﬁfpoundﬂcéﬂ B prépatbEhofiing® e following protocol:

- - Exanpl e

3,5-bis-(1,1-di dr oxy 3-[(2-

t hi enyl (i m no) ﬁ%yﬁwﬁ&iﬂﬁ% T”é' HW‘)‘ B@l['lzam de hydrochl oride: 28
28.1) 3,5-Dbis-(1,1-di nethylethyl)-4-hydroxy-N-[2-(3-nitrophenyl)ethyll-
benzam de: 5 10.9hg (& peole)rei2-thiophent @aronitdied 106 ml loé aslaydeouwmsethyi @ther and

crom ' (1oce), ESCH AP fegreperahieigholl bR, B it T

white powder5 i spum id@igargpr.h Hleyaicéut@prbis ewled dawnitpril; usmgpﬁm iee: batlpmnd 97

[err]C. N'\ﬂgtl[r%ﬂ]\ﬁtk( Q%eMﬂZ@f %@Ecﬁl@ réaseo[ug erZ]) forhﬁﬁm(lﬂés 4|I|he ?&CNGB)
7.50 (s, 2H, Ph); CO)

(0 S8 2By Enhbdifncs Sghated fos asnaqdifional Hoer b b IC. 9 qepiaian pe 20,165 dBe

18H, 2 x tBu). precipitate Zﬂ)rﬂl)sd is filtered out, washed with ethyl ether and dried. The

3,5-bis-(1,1-di W&FE l(?rwy(])l)tam c{' }éﬁﬂa%tyqngcoﬁto&g d(er c?hl%yrrlll%ggtt gXteE ﬁ"‘{ 150 ml

benzam de: e experine he "sa
descri bed fl&r |¢ft efthlyﬂedtmte Fhe2) medlum ipinentralivedr e ddding 28 g1 (0-kphele) of drie

3,5-bis-(1,1-di Nﬁibﬁg,etﬁflér)deéa'nmig%ﬁ@f)ﬁe;)aratlon the organic phase is washed successively
N-[2-(4- mtrophet%:g )et hyl ] -benzam de. A whjte powder is obtained (yield of

40 % whi cHith @ %39 il of siter gnd 3P anlyof bé’é‘eus"tftff dryiag ever magnesiant $Ilphaig. ng
st age. 28th8)oré"an§: QilstidnlisFiltered and concentrated under vacuum. A colourless oil is

-di et hyl et hyl ) -4-.h y- (2-thienyl (imno)nmethyl)- 20
am no] phenyl | et‘PR’? Z‘g érﬁ‘ﬂéoﬁbg%chl oride: 28 The experi nent al
pr ot ocol uskd |BMR1eHs£é%MaI§Z R0 GrSSb(&ddd or1H, N ddat(e, 1H3 thiopheneli t h

i nternedi ate 2‘?3?(mrﬂ@|tﬁ§igﬂ&me)l ?l (R; i Bgé\,\r}‘fz’rﬁsﬁt’ | gy, - 4- hydr oxy-

N- (4- am nophenyl) - behzam e ye Is obtarned with a yield
of 35 % ‘O ‘i?é‘i"ﬁ‘t‘m‘dﬂ% c[“érr] C. 25 NWR [err]H (400 MHz, DMSO
dé, [err]): 11.59 (wide s, 1H, NH+); 9.89 (s, 1H, NH+); 8.95

27.5) (S)-N-{4-[4-[(3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-2H-1-
benzopyran-2-yl)-carbonyl]-1-piperazinyllphenyl}-2-
20 thiophenecarboximidamide dihydrochloride: 27

- In a 150ml erlen meyer flask, under a stream of argon, 8.2g (20 mmoles) of (5)-3,4-
dihydro-2,5,7,8-tetramethyl-2-{4-[ (4-aminophenyl)-1-piperazinyl]-carbonyl}-2H-1-
benzopyran-6-ol (obtained as intermediate 13.2 but from (S)-Trolox"), is dissolved in
60 ml of methanol and 4.2 g (30 mmoles) of methyl 2-thiophene carboximidate is

25 added. The reaction medium is heated for 18 hours under reflux. The methanol is
evaporated under vacuum and the oily brown residue is purified on a silica gel
column (eluant: dichloromethane/ethanol: 95/5). The pure fractions are collected
and concentrated under vacuum to produce a brown oil with a yield of 68 %. This
oil is taken up in 22 ml of an ethanolic solution of HCI (1.3N) and diluted with 180

30 ml of anhydrous acetone. The reaction medium is agitated for 1 hour at 0 ;C. The
precipitate formed is filtered and washed successively with acetone and ethyl ether.
After drying, the dihydrochloride is obtained in the form of a pale yellow powder
with a yield of 53 %.



(s, 1H, NH+); 8.46 (s, 1H, CONH); 8.17 (m 2H, thiophene); 7.54 (s, 2H,
Ph- OH) ; 7.39 (m 6H, thiophene, Ph-NH, OH); 3.51 (m 2H,

CH err] - NHCO ; 2.89 (m 2H, CHerr]-Ph-NH); 1.38 (s, 18H, 2 x tBu).
IR V[err]: 3624 cnferr]; v[err] (am de): f%él cnerr] v[err] (an1'di ne):
1577 cnferr] . 67 -
Exanple 29: N-(4-(4-[2-(3 bi s hyl et hyl dr ox henI

T oxbr 2 ot NamBle 2B A5 K HeryRotbnl)-GhslsRE L - Beler dam o |

hydrochl ori de: tﬂ&nyl(.mmoﬁh@u@naﬂﬁmpné.a,lud@nﬂ]%ﬁiaxﬂmd‘yuso&m;é@@ as that
descri bed for the conpound 9,

3,5-di-tert-butyl -4-hydroxyphen Iacetlc acid re cing the

32 di -t ert - b DA b Y By By dera R ppamesiydl-of

synt hesis. Yell ow ptheamlddel ting point: 176-180 [err] C NIVR
[err]H (400 MHz, DVBO d6, [err]): 11.30 (wide s, 1H NH+); 9.70 (w de s,

1H, N 35
(wi de s, '§|+) Th% @&)ﬁ&meﬂt%l ot(}c?l fﬁN@!—# S’ thal_ﬁm&%\émﬁ?a% d%s(gé)eti fB lﬂ_fprﬂ]gﬁ a@)ﬁ
6.80 (w de § ith Gmltroxﬂleeelyllamme (i deds, Chem. (filPed)all fd), nlm@yplaangoh«( m
4H, piperazine)4 nﬂm?ﬁer{e?ylarﬁﬁl'é' A white p%%vdeplt’g obtamed wﬂhRa yYe[l(? bf 5o %;’6%9eltmg

cnferr]: v[err] (eseL nerr] v[ierr] (amdine): 1612 c

Exanpl e 30: 2- {Pointy 10 i’ S?etgfl (i mi no) met hyl ) ami noI phenyl )et hyl 3, 5 bis-(1, 1-

di et hyl et hyl) NIM}RyH-l @130 Mtz GDE 3 hY)d I7BB (M 4HlePh-BID,) ;1850 (S@HL)Ph); 6.10 (m,

2- (4-ni tropRenyyl 5 (2. 1-dipet hylet hy. be

In a 250 m%flalsl‘%< IMJ(‘ ?ﬁ n@%g #15 fllfifl':F éhﬁ’deri 9'zisn apg’on%{ g%??e%ﬁco) 45
g (9.8 med& &y, 23, @t,{iiPwNQ;é:rl'42)(&98HA2hyBu)oxyben20| c acid, 1.8

(10 8 mmol es) of 4- ni trobenzene-ethanol and 2.2 g (10.8 mol es) of

di cycl ohexyl car bodi i m de are i ntroduced successiv under
agi tation. The 28c3-bis-Crelddigsthylethyir 4rhydraxyrN42- (Q@mmnb{mgl)gthyib [err]C

and the precipitate pdpzahidppears is filtered out. The filtrate is
washed with 2 x 30 m of a saturated NaCl solution, the organic phase IS
dried over ne5|uanuI tered a

hat fi
vacuum Thelsr es’g}}?u umepia pmt&()? ug‘ﬂ/’ss!tth?a Nwilm E‘g?t r?‘és‘iﬂ rsfa rg @th}z.’
The solid is rewitdveimemniedidté | 284t i replacind 2he @,5-bis-(1, l(cﬁﬁMhytn‘thyAhMgdroxy—

N [ or ?] (100 ki e Fay b Penaplotde) "8 oAfle bon b &y Gl beiddo o
Ph-OH); 5.70 (swhich is sufflq;pntm.n)ure i poused girectly, m@@qﬂpwn@g $gge. (m 2H, CH2):
1.40 (s 18H, 2X tBu). 30.2) 2-(4-am nophenyl) et hyl

3,5-bis-(1,1- dlzﬁ)h\/é-ﬁistu'l)-dﬂnémﬁéﬂg’wb-ﬁ ARRYEN. (2.(3- [(z-ﬁh@nﬁﬁmd)moﬁ)

r ot ocol t he same as i er nedi at e
|pnt er medi a?@ 30 1 alng'lﬂp é‘ ﬁ)é-benzamlde hydrochloride: 28
3, 5-bis-(1,1-di et hyl et hyl ) -4-hydroxy-N-[ (4-
The experimental protocol used is the same as that described for intermediate 1.3,

with intermediate 28.2 replacing the 3,5-bis-(1,1-dimethylethyl)-4-hydroxy-
N-(4-aminophenyl)-benzamide. A pale yellow powder is obtained with a yield of
35 %. Melting point: 205-207 ;C.

25 NMR 'H (400 MHz, DMSO d6, 8): 11.59 (wide s, 1H, NH*); 9.89 (s, 1H, NH*); 8.95
(s, 1H, NH"); 8.46 (s, 1H, CONH); 8.17 (m, 2H, thiophene); 7.54 (s, 2H, Ph-OH);
7.39 (m, 6H, thiophene, Ph-NH, OH); 351 (m, 2H, CH,-NHCO);
2.89 (m, 2H, CH,-Ph-NH); 1.38 (s, 18H, 2 x tBu).
IR: Vou: 3624 cm™ Y Vg (amide): 1631 cm™Y vy (amidine): 1577 cm’™.



ni trophenyl)-nmethyl]-benzam de. A white powder is obtained with a yield of
50 % Melting point: 135-136 [err]C NVR [err]H (400 MHz, DWMSO
a6, [err]): 7.75 (s, 2H, Ph-OH); 6.70 (m 4H, Ph-N); 4.90 (wi de s, 1H,
OH; 4.25 (m 2H, OCH2); 3.30 (wde s, 6ZH NH2) ; 35 2.80 (m 2H,

CH err]); 1.40 (s, 18H, 2 x tBu).

- 68 - 30. 3) 2-& 4- %2 t hi enyl (i m no) net hyl ) am nol phenyl ] et hyl
3,5-bis-(1,1- 29: N-{-kd (3. Eksy (1) Lo myfi:ybﬂ;adb@hydmn@/phywlbdmxen de:
30 The eﬂ@ﬂrl-gm}ﬂinﬁ;ﬁeﬂyntz -tifio ﬁ@lesmxﬁﬁ.dahﬂae Hedfochivetlict 29

i nternediate 1.3 nt ér medi at e replacing the
3,5-bis-(1,1-dj rrethyl et hyl ) - 4- hydr ox -N-(4- am ngphenyl ) - benzam de. A
white solid is b%@éwqmesr\mltmmaceht@p@ 1Sofhezs@%e weth@q degeribed for $hg pempaung-%50
[Na: ; ] Cg 80 ViR 1, 81di-Fer-6a9 4 Mlarox tRetid @tilllkp laéiilaﬁftﬂe R\9-gierefr-bulyt-4-

2H, t hi oph w Hydfogg})e(\goxc fp}d 1@’]} Pu’-,st sigge oé syn%eéls ‘%ljow ?5}?2'({3[63 ]\Egtﬁgg{%&%{;
5H Ph-N thilﬁ@h&mfg 4.41 (m 2H 10 OCH); 3.08 (m 2H CHerr]);

1.40 (s, 18H %IMR“EJMOO MHz, DNGSO ¥ E%] 11. gqt(%?e s, IADONE, & 70 wide, "1,

am di ne 159
(2 {3- [(2)th| en)H) n$ﬁ@)(WE‘ﬂ€h9I ;HnNrIrb},p&éﬂww@q By RH3 ttdopliese); 77.35 (wide s, 1H,
S'r gfg Qg: eL hyld) cmoﬁnéﬂé)omzbggmtﬁ Nyctr?%g oy q_baré (t)ﬁ)é 6.80 (wndeth?Hem{gr Brasanz ﬁl
DO e Y ik 3P piniasine. CLED)E H B L. oA, Fs 615tk

st age of 2syBu)hesi s. Pal e yell ow powder. Melting point: 145-148

P L )

i ophene) 4. H1aple 32 GG el slinpymengyp oot dp-pE 035, 5 S0
t Bu) . ’ |Rdlmftéyle}hyllsémdcweb‘rqzoaﬂp[lmdr?c Wexjdes30 1707 cnierr] v[err]
(am dine): 1654 cnjerr]. Exanpl e 32:

2-{2-[ (2- t 18 engi.q) sA(palrephedy))etiyl 9)5bi-1Y, ﬂ}(ﬁmfﬂyl&hﬂ)m-ﬁytﬁb T%benzoate
di nmet hyl et hyl ) - 4- hydr oxy- benzoat e hydrochl ori de: experi nment al

D i {1 obenzenelbt ?Sﬁgﬁaﬁ?é@taﬁ?‘&% HERGD h??ﬂ’oas%efaﬁe PP e 08,
st age of meyalesiesfi 8.5-daengdupydideydrodybeniaig) apidi 8 gl $10.8 48mples) jo€. 4-
nitrobenzene-ethanol and 2.2 g (10.8 mmoles) of dicyclohexylcarbodiimide are
introduced successively, under agitation. The reaction medium is agitated for 15
20 hours at 20 ;C and the precipitate which appears is filtered out. The filtrate is
washed with 2 x 30 ml of a saturated NaCl solution, the organic phase is dried over
magnesium sulphate, filtered and concentrated under vacuum. The residue is then
crystallized using di-isopropyl ether. The solid is recovered by filtration and 2.4 g
(62%) of white crystals are obtained after drying. Melting point: 123.5-124.5 ;C.
25 NMR 'H (100 MHz, CDCl3, 8): 7.85 (m, 4H, Ph-NO,); 7.80 (s, 2H, Ph-OH); 5.70 (s,
1H, OH); 450 (m, 2H, O-CHp); 3.20 (m, 2H, CHy); 1.40 (s, 18H,
2x tBu).

30.2) 2-(4-aminophenylethyl 3,5-bis-(1,1-dimethylethyl)-4-hydroxy-benzoate:

The experimental protocol is the same as that described for intermediate 2.2, with
30 intermediate 30.1 replacing the 3,5-bis-(1,1-dimethylethyl)-4-hydroxy-N-[(4-

nitrophenyl)-methyl]-benzamide. A white powder is obtained with a yield of 50 %.

Melting point: 135-136 ;C.

NMR ‘H (400 MHz, DMSO d6, 8): 7.75 (s, 2H, Ph-OH); 6.70 (m, 4H, Ph-N); 4.90

(wide s, 1H, OH); 4.25 (m, 2H, O-CH;); 3.30 (wide s, 2H, NHy);
35 2.80 (m, 2H, CHy); 1.40 (s, 18H, 2 x tBu).



NVR [err]H (400 MHz, DVsO d6, [err]): 11.50 (wde s, 1H, NHt); 9.80 (w de
s, 1H, NH+); 8.65 (wde s, 1H NH+); 8.15 (m 2H, thiophene); 7.80
(s, 1H, OH); 7.70 (s, 2H, Ph-OH); 7.60 (m 1H, Ph); 7.45 (m 3H, Ph);
7.35 (s, 1H, thiophene); 4.40 (m 30 2H, 8C}CHZ) 3.00 (m 2H, CH2); 1.35
(s, 18H, 2 x tBu). IR v[err] (ester): 1728 cnferr]; v[err]
(amdine): 1649 cnferr] . Phar macol ogi cal study of the products of

t he i nvention - 69 -
Study of the e??' é4c!$12'tnhé% 0 mlmogglr?gfy l)ta hlwlgeth%%fseb '% a rat's
cerebel | um dimethnhﬂml)t-wrydavtyrMmya@fhy@necl}jmdmaﬂs of the invention
is determ ned by neasuring their effects on the conversion by the NO
tsyn: Ease gffthghé [et dridrﬂdsal rgﬂgfme éhéésanae as Eﬂgﬁ@eg&ﬂﬁk&w indthetiag: ﬁQCQ/Etﬂlu ggA
o the nodified netho redt . an e r

(1990) 87: 682! ”6%35693%1 r eFRRIACHEs Zfbékm“%‘bylﬁﬁtyé) ﬁﬁyg"’"{%@fb

Charl es R V&r) amrmphaml)dbgnzammeved w}dleamﬁdtledbtatneé[vﬁt}rigileﬂ?dldf Beyso deBitingd i N
a ~vol umapgt“ %lgrl%ﬁt on buffer (HEPES 50 mvi EDTA 1 nM pH 7. 4,
pepstatin A 10 | eup egtl n 10 n ). The honpbgenates are then

centrifuged at NMRJH §4ODOMHZ DMS®5d6id): at. a[(mqs: 1HoNEGS 9-80 dwidei sdFbut

| t est h f
'1 Bogn;\i/lszf ﬁsé PENwi(?gsHs 97m WAk G! moﬁHE*ﬁrsrid (vﬂﬁe ;%H'tmama{e? ongoud mr cﬁﬂgv%m Pg

cad
dithiotreitol, & niof BL&ﬂl'zed'] rQIZ\DPa"ané Hyo BhsPNy g Q‘PWPh‘?ﬁe) 441 cé’l“rm
are distriHut e@ CH,’:B) Bed8r(inl 2Hi Chl,5DHOYS, dBHCArttBUNi ng 100 nM of

[ 3H] L-ar gi ni neyp. 4, %s%}zc]:?fob%mactvlc ga¥md§1§) 415532/ _I e, Amersham and 40

[err] M of non- radlcogc I'nifne’i's"added. The reaction is
initiated by addi ng 50 [err]l of hormgenate the final 15 vol une bei ng

200 [err]l (th wate [ roduct)
Af ter Eﬁ%ﬁ%ﬂg zZé @?lt%']ﬁn?' ISI"%IP 8’5‘5 ‘%pﬁ?nym!ﬁé‘fl%%ﬁﬁ buf fer
(20 mM of HEPEleﬁhb'lethyl) 44 ydroxy- mzoateﬁﬁmwchlﬂtldarllpl aci ng the sanples on
alm colum of DONEX resin, the radioactivity is quantified by a

| d til

and 14 deser i bOR® SRS RREE HRSBEused [¥ine sap 26 AR QUOSBAR ror 2 EBhBSurt 3d
Study of tHe ewithchaitrobenzeps-ethanqlseriadiemthedhnigpbenzenc:ethansl an thedirsiestagsfofa
r at Thegsyrtishi tPale/yelieWw phividér.OMelthe nqdm§4g)fc the invention is

51, " AR o v UG 040 B0’ ARG o B

(l\/DA)d Thg NDANM*&chJQQedwtaly! speHo NHixt 8. 05 (af 2Hnadsphend)ed.&alst YH20H); aasds, is
t t

Moth. EthLrS? ; 88 H); ﬁsﬁﬂzﬂ'%@*‘éﬁ e L SR PR W s

g (Ch%ﬂ (snEHS 29a8Wf i ced by decapitation. The cerebral cortex

ibsf][emovea 7IR mprzsiwamg’ew(?@sﬂéa* 0 e HOFRY (RAdIRY): 16548020 MM Tri s- HA
uffer, pH =

fn—

Example 32: 2-{2-[(2-thienyl(imino)methyl)amino]phenyl}ethyl 3,5-bis-(1,1-
dimethylethyl)-4-hydroxy-benzoate hydrochloride: 32

The experimental protocol used is the same as that described for compound 30, with
25  2-nitrobenzene-ethanol replacing the 4-nitrobenzene-ethanol in the first stage of

synthesis. Beige powder. Melting point: 139-145 ;C.

NMR 'H (400 MHz, DMSO d6, 8): 11.50 (wide s, 1H, NH*); 9.80 (wide s, 1H,

NH"); 8.65 (wide s, 1H, NH"); 8.15 (m, 2H, thiophene); 7.80 (s, 1H, OH); 7.70 (s,

2H, Ph-OH); 7.60 (m, 1H, Ph); 7.45 (m, 3H, Ph); 7.35 (s, 1H, thiophene); 4.40 (m,
30 2H, O-CHp); 3.00 (m, 2H, CHy); 1.35 (s, 18H, 2 x tBu).

IR: Vo (ester): 1728 cm’ b Ve=n (amidine): 1649 em’l,



The honobgenate was centrifuged twice at 50000 g for 10 mnutes at 4[err]C
The pellet 30 is maintained at -80[err]C. On the day of the experinent,

the pellet is replaced in suspensi on69at a concentration of 1 g/ 15 m
and centrifuged at 515 g for 10 minutes ~°°  at 4[err] C  The supernatant
Is used imediately to determne the Ii p| d| C peroxidation. The
honogenat e of S@ﬁgﬁfﬁ[ﬁ% Qb & ] ! Mg . [err] C
for 15 m nutes I n e presence un | ested or of

S0l g 50 Ler r Tht Sty syity oy e{sg?# 1912 5$v"er”ra5€ac miRs PheeSing o
4 mM After 30thsimeffess asn Ittimublgidtr)sim aﬁg e N0 ]@nthfakhf of fthe [PHIL- argmme in

- 70 - e a 50 (o]

nydroxyl ated of THki R ARRRRE e Aot of Mgl Sy S e (P8 Rl
quantified usi Agadd Sol OUSAEKHQO) 82s682-685)r Tzt cergbellumsaofcmraguﬁgﬁmwteyrretsgent
(R), N-methyl- %30@%‘3 r@ﬁdri&@'% er 2 r(L:&H[PJ }e)no%& rﬂlgsggte& af ﬁ% %rng%onfzed i

hom)genate for our he condensati on o ecu

with two 5 noVelumesf extragtionduriter (HEPES x0amM, HI2bAd wit d%ﬁ#epep%e "?mwl nmum
absor bence mAME 1@iehiin 90 m@m The @@m enh@s af’eﬁtheﬂber&ﬁﬁigdmt 1600 @kor

Eur opean J. nacol oun es
5, 8 9, 10, 125 g ay 4C. 16‘30%?6 is Ca“ieéiz 0'1‘9“‘ ﬁgss 3P aethiny %?Chdi@(fﬁﬁ@d
above all $howirenbitichbuffeneontrining B0 fhdt of WEPES (pH 7.4), 2 mM of EDTA, 2.5 mM
CLAI M5 of (C]aClz,Pi QHMCBf RBRClSE, 'Z?ﬁM V\ﬁf 'rJﬁﬁEed tN&BPHeérRPﬁ@JS /Ml of

general fornula 3re sents:
calmodulm are dlsmbuted 25 ul of a solutlon containing 100 nM of ["H]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

15  volume being 200 u! (the missing 25 ul 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 placing the samples on a 1 ml column of DOWEX

resin, the radioactivity is quantified by a liquid scintillation spectrometer. The

compounds of examples 6, 7, 13 and 14 described above show an 1Csq lower than

20  3.5uM.
i ral X

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
25  acids is a good indication of lipidic peroxidation (H Esterbauer and KH Cheeseman,
Meth. Enzymol. (1990) 186: 407-421). Male Sprague Dawley rats of 200 to 250 g
(Charles River) were sacrificed by decapitation. The cerebral cortex is removed,

then homogenized using a Thomas potter in a2 20 mM Tris-HCl buffer, pH = 7.4.

The homogenate was centrifuged twice at 50000 g for 10 minutes at 4;C. The pellet

30 is maintained 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 ul). The

35 lipidic peroxidation reaction is initiated by adding 50 ul of FeCl; at 1 mM, EDTA at
1 mM and ascorbic acid at 4 mM. After 30 minutes of incubation at 37;C, the



either a [err] radical in which Rerr] and R err] represent,
i ndependently, a hydrogen atom a hal ogen, the OH group, a linear
of branched al kyl or al koxy radi cal havings§rom1 to 6 carbon

at ons. 10 Rlerr] represents a hydrogen atom a |linear or branched

al kyl radical having from1 to 6 carbon atons or a -COR4 radical.
R4 represents aedctineds stoppéd dpciddohgabk yll afadi;aiaﬂlomaﬁ/hmrokylatedldlttertﬁl batybon
at ons, tolgén%(BHT [#5 %) Tgne MDA is qufntﬁﬁe?i' lfsﬂ{g 4 E'ol%h%ﬂnc%sqrw rela@éné he

meani ng i ndi cate

radi cal in whi @chrempggnie seagest Qz)hwmg@rh Zephenylinded (659 gldowjitho?00au] phébg or
branched homog aﬁdfé' korOf h&lrmms Cadmeaéonhef{dangn Bf QxHrMDAqnéle&ﬂé RAth &fns:

Brepresentg alln br anc F)\‘d fromlto ar bon
at ons, ‘1‘:?08 Eqagent H‘i% ‘@Fo%s?@ P’;’/‘P %W“B“WB%BF nce
cont ai ni ng fromwakeleagth of whiclbis eghel ©rs88tnmmns ((Caﬂdmelhelf atlo EubopeGn JN Riaemucol.

particul ar e (4490R8nss 508 Ao aOFt mcammpies 5, 8, 9116765, 981 fh3,

the aryl radica i ng opt
chosen from t hd8 thed 2br2 Gtﬁﬂéﬂgh’é@f&eﬂ?bov%alkféﬁwafdlcsalquhatn RMI s havi ng

froml to 6 carbon atons:



represents -Zferr]-, -Zerr]-CO, -CHCHCO, -Zerr]-NRerr]-CoO,

% N cnocen i 7omt b S B 2

hondpi per &zi he,s * 2- met hyl pi perazin - di et hyl - pi per azi ne.
4-am nopi peridine. -NR[err]-Zerr]-Q, -NR[err] Co 22- @,
-NR{err]-NHCO Z2-, -NHNHZ[err]-, -NRgy, rr]-,

-NR3-S( err]-NR3-22-, -OZerr]-Q, -0 err]-Q or -S-Zerr]-Q

radi cal s, 15 in which Qrepresents a single bond, OZerr] ,

Rlerr]- N-Z[err] or S-Z[err]; Z[er], Zerr] and Z[err] represent

i ndependent | y al.sPragluet darastasizedinl thasia coroespbndsric igeakrall fogrmiela &1)
radical having from1l to 6 carbon atons; preferably, Zerr], Z err] and
Z[err] preferably represent (Cerrr])[eBr] m bei ng an i nt eger

conprised between 0 and 6; A—-X-Fp 188 esent a hydrogen atom or an CH
gr oup: 20 or a salt of a product neIEI N&ul a (1),

with the exception however of the conpod - 9l | owi ng fornul a: [err]

2. Product according to claim11, characte ed inthat it is one of the

fol |l ow ng conmpounds: 25 (P 3,5-bis-( 1,1

- di et hyl et hyl ). droxy-N- (4- [(2-thienyl

(1 m no) net hyl )a&‘ﬂ‘d{ henyl } - benzam de; - 3,5-bis-( 1.1

-di met hyl et hyl ) - 4- hvdr oxy- N-{4-[[ (2- t hi enyl

(i m no) met hyl ) advirepsgsehtsny| | met hyl } - benzam de: -

4- acet oxy- 3, 5-di met hoxy-N-{4-[[ (2-thi enyl (i m no) net hyl ) am no] phenyl ] net hyl }
- benzam dgher a

radical in which R, and R; represent, independently, a hydrogen atom, a halogen, the
OH group, a linear or branched alkyl or alkoxy radical having from 1 to 6 carbon
atoms,

10  Rj represents a hydrogen atom, a linear or branched alkyl radical having from 1 to 6
carbon atoms or a -CORy4radical,
R, represents a linear or branched alkyl radical having from 1 to 6 carbon atoms,

e or a

CH,
R;0

CH,
H;C o

CH,

radical in which R3 has the meaning indicated above

15 ora
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5 di met hoxy- 4- hydroxy-N-{4-[[ (2-thi enyl (i m no) nmet hy no] phenyl ] net hyl }
benzam de; - 3,5-bis-( 1,1 -digethylethyl % l'm "I

oxy- 3, 5-di met hoxy-N-{4-[2-[(2-thi enyI (|mno)rrethyl) am no]i)he?‘nyl]eth

-[(2-thienyl - (i mi no) met hyl ) ami nolphenyl ] et h

et

10 benzam de; - 3, 5-di net hox h roxy N-
-[(2-thienyl-(imno)methyl)-am g&@ } - benzan de:

PR AR WO

,4,5-trihydroxy-N- { 4-[2-[(2-thi o) thyI) am no] phenyl ] et hyl }
- benzam de; 15 -

N-{4-[4-[3,5-bis-(1,1-dinethylethyl)-4- hydroxyﬁenzoyl] 1- pi perazi nyl ] - pheny
:\E‘ s :2)) ghi)@ﬂh@dllel%aﬁlhﬁh; ; Id thﬂa@ts a hydrogen eliotom the OH group or a hlnearhor I

. a1 2[th| opll?zf}ﬂ(sfb%ﬁ ;(g”c?ﬁagé}ﬁdéaﬁcgl havmg Ox¥toeg%:Xrbon ato?rlxsper azi nyl ] phenyl }
N-{4-[4-[3, 5-di net hoxy- 4- hydroxybenzoyl ] - 1- pi perazi nyl ] -phenyl} - 20

2- t hi ophenecar B xépresdatsi altinear or branched alkyl radical having from 1 to 6 carbon atoms,

3, 4-di hydr o- 6- t 4, |

(i mi no) met hyl )g%n%ng éﬁrcl: 2P hgte%g’&gltu{)%@ \Q}ﬂrmano% 6(: él&%%@(%é %@X aining from 1 to 4
N-{4-[4-[(374- dnetww@nscmsdn dson 9, 55, N7a181 inepartied aihtjie -tiiephene, furan, pyrrole or

- benzopyr an- 2- ¥fihsole radlcals the aryl radlcal bemg optlonally substntuted b one or more groups
car bonyl ] - 1- pi pﬁr azi ny f 2-thi gphenecar boxi m

N-{ 4- [ 4-[ ( 5- metchesep-figmp h?dmeaeormw@ﬁyl%raﬂ@ﬁyh 9r. aikqaqygeﬁha%ﬁ hgﬂlpg)iffeﬁyl fo
2- t hi ophenecar lpartiondasmste;

N[4-[4-[{3-]83, 5 bi s- (1, 1- di net hyl et hyl )-4-hydroxypheny|]-

1-'oxo- 2- propen

1- pi per azi n efﬁpg !Z‘;z t%ﬁ o &z bkt e Hand de: 21 NRs-CO- 5Z1bNR3 CS
-di et hyl etl yI )‘ PI sing t{O[nd(z t hi enyl - 30

(1 m no) net hyl ) am no] phenyl ] net hyl } - benzam de: -

N-[ 3, 5- bi s- (1, Yy depRidhyd at Ridical -chosend Froxy Biee 0Z)- plperazme Nomopiperazine, 2-

(Gt mens st e gl e e e, 3%yt

H

}am no]j - -NRbmmg@henyl ]-1\2R§ NH@behgcar boxAINH-diZae; 35 -NRs-P3Z{-, {
3-(3,5-bis-( 1,4 e I ropenyl -
am( noj - 4- hydr oxyp edm]]RI éca?gom QV-S)-ZZEQ r%&]g p p 4¥ [11-

[3,4,5-triA§dr ouymnzfawqresemtsapﬁlw bonda{2- ]thBm«N Z; or S-Z3;

2-t hi ophenecar bOXI m dam de:

-74 - ,m sepééseﬂt malépéaaémlyeat m@z bbndyeld mséﬁ@fa,emﬂnbhed alkylendN -
?\I— E 345[ E)lzst ?Ile?Xchf(.qlrg]lE gg‘fr l)l) ﬁ)mﬁ%%n%ﬁgﬁ)}e erawy, 2 and %3 preferably

N -{{4-[(2-thi eegrh{enm(@dﬂg)mt myteiggnamin}gghecomprised bytween bland bea, 5 -
N-[3,5-bis-(1,1 -dinethyl ethyl)-4-hydroxyphenyl ] - N -

{2-{4-[(2-thi eyl Chded IR} dPSE PR MBk BRI bocdpy! } - ur ea:

20  or asalt of a product of general formula (J).

2. Product according to claim 1, characterized in that it is one of the following
compounds:

- 3,5-bis-(1,1-dimethylethyl)-4-hydroxy-N-{4-[(2-thieny]
(imino)methyl)amino]phenyl}-benzamide;

25 - 3,5-bis-(1,1-dimethylethyl)-4-hydroxy-N-{4-[[(2-thienyl
(imino)methyl)amino]phenyl]methyl}-benzamide;
- 4-acetoxy-3,5-dimethoxy-N-{4-[[ (2-thienyl(imino)methyl)amino]phenylimethy1}-
benzamide;

This Sheet Has Been Replaced
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- N (4- {4- [(3,4-dihydro-6-nethoxy-2, 5,7,
gai gg;;ﬂet r1]y|p| |;_elr :agsﬂfllc)fmgﬂylz) yI2) t hi ophen ar boxi m '(!Illll UI" I“" Mlll " |“|

N-[4-{4-[(3, 4-di hydr o- 6- hydroxy 2,5,7, 8- tetrarrethyl 2H 1- benzopyran 2-yl)
10 carbonyl]- 1H 1, 4-diazepin- 1- yI } phenyl ] - 2-t hi ophenecar boxi m dam de:
j bgrl?)zogtlr ({31 ﬁ [24y|[i§idﬂn<§h$‘)b§dﬂ Dy8roRy N-QAY [ (2-tRiedyl Brdifd) hRIBA) Ainolfhenyllmethy1} -
car bonyl ] - 1- pi %P%ﬁ"ﬂﬁ?l ] phenyl } - 2-t hi ophenecar boxi m dani de; -

(g) N-{4-]4- [2(3345-Hlsbﬂdrmnﬁ:tl’fwdhyl)<yl - dboxs- 8- fusier [ty - 2H 1

- benzopyr an- . ‘o

car bonyl ] - 1- pi p(g])’“é‘? ’Hﬁ}fq?ﬂ{@ﬁ‘?lﬂ‘f’%lhﬁ?ydbﬁgﬁ%‘&{?%oxi m dam de; 15 -
3,5-bis-( 151 --dt mml-laﬁ-ldyhgthdxmwdf%5(2,»‘[(Rl-thi@nyl-(imino)methyl)-

2-[3-[(2-thi enygn(lh ; y (} phenyl]et hyI } - benzam de:
- N-{4(4[2(3 RZ - |rret et édroqé enYI)- 1-oxo ethyl]-
1 - pi perazi nyl )phedimet °"Y24‘§‘M11r6’ﬁ)ﬁ Gmirfamethyl)
dl[ﬁng:tthh: 2%' l(l)di\mﬂ ]?ﬁaiy]}ek})ya}rbaghﬁrwgl }et hyI 3.5-bis-( 1.1
2-{3-[ (- thi gnyﬁ(‘? ﬁm‘%‘j%’f%&i%lﬁ'ﬁgf@ﬁ ?)P“?@F}?J}Y‘)safemsl@e{lyllethyl}
1. 1- di met hyDet Hyeh}amide; hydr oxy- benzoat e

UG ot nyl et iyt 4SS RO DO« b fblytbog e

one of the |at t%thlonhﬁngarhqudamm hydrochl ori de, di hydrochl ori de,

fumarate or hemN-f{W[ﬁf[QtS%@f(l Pﬂ!@‘m@tﬁylret'lﬁll)l-i’lfflg< xybenzyl]-1 ﬁperﬁ)ilﬂﬂ%nﬂ(}cor di ng
to-claimi1, g@l |ze |nth represents a |inear or
branched al kyl P“c‘éf O eV ﬁ’ﬁ"qer om1l to 6 carbon atons and Y

represent s 15a m-ﬁer[a:[BJﬁailmehmmW@@Iblﬁzoyl J2t-pietugingl]pstiengi}ne, 30

2, 5- dlnethylpl o] eridine. -NR[err]-Zerr]-Q,
-NR[ err]-NH CO NHZ2- or -NRerr]-OZ[err]- radica
gp necaﬁbommﬁ ﬁ%ﬁ di | :

or - X rep?éd&hyﬂso 6-hy droxy 2067  8etetranmph (N G@-[(Ztidenylr epr esent s a

i per azi ne,
P E di et hyl pi pxmm@ﬂﬂ&ﬂ&lﬁ’ﬁﬁi@x&]ﬁﬁ\@n plz;z:ﬁali %hﬂi fn- bﬁg% ide;

2N o T N RO A T3, 4 iR Doy rox i 2 Briciesras iyl S 1 b au-2-xd)
radi cal or 20 carbowﬁ]elr pipefagind]pheng Hi- mloyuetneca%omfaaﬁﬁd& N-Z[err];

or

O o1 - NR or r |- N4 - petnasy 2 ERindol-3 5P metyiao R £ p et inyphenyl)-

- NH- CO Z[ er r ] - @-thiophenecarboxirhidaigides O Z[err]-, R er r] N- Z[ err]- or

_S'OZ[Z‘[?;H] Qor Yrﬁ‘?l?r[@?@“ f33s- blya{lqr(ﬁlhyﬁg'[kﬁﬁﬁ 4'\1&1‘?&% Iyﬁr-{\lkaﬁ%:%[pro%%lyV—

represents a pllpé‘lpafz"FWé‘l] mﬂﬂﬂr%&lgﬂheﬁécafbommldaml ;ret hyl pi per azi ne,
2, 5-di net hykpi pey,apisn@, 1- dmﬁziﬂyméi IR Hydie - N= (IR @Lthlengi-er 1 ] -
) NR3 NHCO- 2 er rluno)metl;;ﬁlammgﬁa lEl)1yl]methyd)%b[e(r:"l;a{ 1d<9 zlerr]- radl Cal
- N-[3,5-bis-(1,1-dimethylethyl)-4-hydroxyphenyl]-
N’-{{4-[(2-thienyl(imino)methyl)amino]phenyl }methyl}-urea;
- N-[5-[{3-(3,5-bis-(1,1-dimethylethyl)-4-hydroxyphenyl)-1-oxo-2-
30 propenyl}amino]-2-hydroxyphenyl]-2-thiophenecarboximidamide;
- N-[3-[{3-(3,5-bis-(1,1-dimethylethyl)-4-hydroxyphenyl)-1-oxo-2-propeny! } -
amino]-4-hydroxyphenyl]-2-thiophenecarboximidamide;
- N-{4-[4-[3,4,5-trihydroxybenzoyl]-1-piperazinyl]phenyl} -
2-thiophenecarboximidamide;
35 - N-[3,5-bis-(1,1-dimethylethyl)-4-hydroxyphenyl]-
N’-{{4-[(2-thieny!(imino)methyl)amino]phenyl}carbonylamino} -urea;
- N-[3,5-bis-(1,1-dimethylethyl)-4-hydroxyphenyl]-
N’-{{4-[(2-thienyl(imino)methyl)aminolphenyl}methyl}-thiourea; 1. sheet Has Been Repl

LR




or - Xrepresents -Z[err]-NR[err]-SO[err]- and Y represents

-Z[err]-Q- with Q = 0OZerr]-, Rerr]-NZerr]- - rj-, or
Y-represents -NR[err]-Z[err]-Q; or ﬂ“'m(ﬂm%mﬁggjum-qerr]-
and Y represents -O-CO Z[err]-Q; -8t - SO A

-Z[err]-NR[err]-CS- and Y represents -NH-Z[err]-Q, or a piperazine, 15
honopi per azi ne,_ 218ty P | | 24 hs %] E‘ _pi per azi ne,

4- am nopi peri di np’g'[i[‘; b@/hi Bﬁﬁﬁ@l%glr)ﬁ E@b - g *ﬁh Z[err]- or -NR[err]-0O Z2-
radi cal ; N’-{%{4-[(2-thienyl(imingmeshiasmine phenyh by veRay r epr esent s

-0 g[ er L ]- NFt : -_-16(37—[{?“ [(13,ﬁN{‘lhydro-zé-methoxy—Zﬂi-,7,5’&&%26{}1}4‘2@13l%?ﬂ)ptyﬁhnci—@i[)m 1j 2
or 3, characterize hat : . . - A.represents: err
- X represents @ nyg?l-pmp;a@@yl,}pRenyl)-2-thnophenec_arl()j‘%m$f)ap§ Fesents an
-O NZ Z2- ]Q %[15 pi - 44 4463, 4-ditiyded-6-hfdirorpr265 2 8tiemgnethilo2id. 1 -bﬁnzopyrari-Z—yl)

err], err].- I S r r . |Lr
representing i n%é%ﬁgglrﬁ'}l ﬂcﬁa'a%(g%?'yﬁ}]pfgaq]'E%logﬁ&gc%lg?\’ggl?d%éﬁ%’r anched

al kyl ene radi cal (RﬁfNri{ﬁxM{ 3ehdihydre-Ghydrokn2, 561, Sietramathyy 24#-1 jbenzopyran-2-yl)-

represents a hy 1A | ) .radi cal havi ng
fromlto 6 diﬁf?ﬂ?[] : b@@ﬁfnyﬂpl‘xén@ﬂa? ﬂﬁbpt@n@%@%&mﬁaﬁg%t accordi nzq_yls_o

claim1 or 2, C—|{§}-g{5{@-H-E@:ﬁ&ﬂyqar%gg—nﬁy:({roq()gZéﬂe&@ﬁtrW)ﬁ@ﬁ—b\}a\eﬂﬁ)pyran-
conmpounds: 10  carbonyl]/i6piperazinyl]phenyl}-2-thiophenecarboximidamide;
(i m oyt )iy BdtinGs. 1 2 Wl Gametybomipl
{4-[ 2-[ (2-t hi erphegyliatimd} tbentapidie;ani no] phenyl ] et hyl } - benzam de;
- N-{4-(4-[2-(3,5-bis-(1,1-dimethylethyl)-4-hydroxyphenyl)-1-oxo-ethyl]-
1-piperazinyl) phenyl}-2-thiophene-carboximidamide;
15 - 2-{4-[(2-thienyl(imino)methyl)amino]pheny!}ethyl 3,5-bis-(1,1-dimethylethyl)-4-
hydroxy-benzoate
- 2-{3-[(2-thienyl(imino)methyl)amino]phenyl}ethyl 3,5-bis-(1,1-dimethylethyl)-4-
hydroxy-benzoate
- 2-{2-[(2-thienyl(imino)methyl)amino]phenyl}ethyl 3,5-bis-(1,1-dimethylethyl)-4-
20  hydroxy-benzoate

or one of the salts of one of the latter, in particular a hydrochloride, dihydrochloride,
fumarate or hemi-fumarate of one of the latter.

3. Product according to claim 1, characterized in that:

- X represents a linear or branched alkylene radical having from 1 to 6 carbon atoms
25 and Y represents a piperazine, homopiperazine, 2-methylpip razine,

2,5-dimethylpiperazine, = 4-aminopiperidine, -NR3-Z>-Q-, -NR3-NH-CO-Z;-,

-NH-NH-Z;- or -NR3-0O-Z,- radical;

or

- X represents -Z;-CO- or -CH=CH-CO- and Y represents a piperazine,
30 homopiperazine, 2-methylpiperazine, 2,5-dimethylpiperazine, 4-aminopiperidine, -

NR3-Z;-Q-, -NR3-NH-CO-Z;-, -NH-NH-Z;-, -NR3-0-Z3-, -O-Z;-Q- radical or -

NR3-CO-Q'- radical with Q' = R3-N-Z3;

or

- X represents -Z1-NR3-CO- and Y represents -Z,-Q-, -NH-Z,-Q-, -NH-CO-Z,-Q"-
35 with Q" = O-Z3-, R3-N-Z3- or S-Z3-, or Y represents -NR3-SO;-NR3-Z;- or

-0-Z2,-Q-;
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- N {4-[4-[3.5-bis-(1,1-di nethylethyl)-4-hy droEenzo
p

5

- pi perazi nyl ] phenyl } - 2-t hi ophenecar bo m{"@ m, ”m
4-[4-[3,5-bis-(1,1 -di methylethyl)-4- hydroxﬂy}benzy I]phenyl
}- 2-t hi ophenecar boxi m dam de;

3, 4-di hydr o- 6- hydroxy-2,5,7,8-tetranmethyl -N- { 4- [(2- t hi enyl 10

(i m no) net hyl ) am }_ 2 n y{a X

414 (3, 4- hydﬁﬂ‘%ﬁ{%?%“ FENIECS AR Rt o, &?bfqﬁfgﬁ'zé*gwgrﬁ%a

car bonyl | - | - pi pemgh yhypqrpﬁéﬁw 25 memyérpa@ﬁ@aar bdxaminepiperikine, ~ -N
{4-[4-[(5 met haxr;-NH-COdR)L - mmgfml N‘R@,Mlﬂamdat pi per azi nyl]phenyl }-
2-t hi ophenecar boxi m dam de; bi s-(

- di net hyl et hyl )¥4- hydr oxy- N-{ 3 [[(2- th| enyl -

(i m no) met hyl ) anX nepreseatsyZ] -NR;H§D,- Jant &hepraseies -Z,-Q"- with Q" = 0-Z3-, R3-N-Z3- or
N-[3,5-bis-(1, 1gdir Y, xyphenyl]-N -

{{4-[(2-thi enyﬁ?ﬁqﬁéqr%?’te %‘gwﬁo? Pgnyl } nmethyl } -urea: - N[5 {
3-(3,5-bis-( l.dr -di nethylethyl)-4- hydroxyphenyl) 1 -oxo-2-propenyl } - 20
am nol - 2- hydr oxy Reftidehrs27} B RBAREARID 061 C0: r*qQ - N[3-[ {
3-(3,5-bis-( 1,1 -dinethylethyl)-4-hydroxyphenyl’) - OX0- 2- propenyl } -
am noj - 4- hydrox‘%}phenyl ] -2-thiophenecar boxi m damni de - N

{4-[4-]3, 4,105- tm)hyﬂpﬁ:wbenquR;-Cs- zmdpexr a@p&y&dwhWJzz Q-, or a piperazine,
2-t hi ophenecar hoxi m.dam.d I {n Eééjd Q di

- di met hyl et hyl )B An%mrw%h%mtl?y pigeraz e, ime l{yl{mperazme 4-aminopiperidine,
4-[ (2-thi enyl (iNRpeZvQt,hNH-B- Zg}]thHlRﬁO}Zzeadbahyl amno } -urea; -
(R-N { 4-[4-[(3, 4-di hydro 6- hydroxy 2 , 7 .8-tetranethyl-2H 1

- benzopyr an- 2- ) -car bonyl ] erazi nyI ] phenyl }

- 2-thi ophenecar‘t?ék‘i’m?i?ﬁﬁladémd and Y repres 189 (Etzg H-, -8-Z,-NH-.

4-[4-[ (3, 4-di hydr o- 6- hydroxy-2,5, 7, 8- tetrarrethyl 2H 1 -benzopyran-2- 30

yl ) - carbonwls] - 4, P@u@@raa@dramg]t@mnﬁh 2 or 2-dnhtaeRAREEERARROXI M dam de,
or a salt of one of the latter in partlcul ar of a hydrochl ori de,

di hydrochl ori de, fumarate or hem -fumarate of one of the latter.
6. Product accordrAgrepresaitsti m 1 or 2, characterized in that it is one of
the foll ow ng conmpounds: 35 - 4-acetoxy- 3, 5-di met hoxy-N- {

4-[2-[2-thienyl-(im non‘etdj];{;) am no] phenyl Jethyl } -
- 77 -

3, 5- di net hoxy- 4- hyc’izri‘o
}- benzam d
hydr ochl ori de, di 00
of the latter. hi)ffé

2-thienvl-(imnonethyl) -
asalt of the latter,
marsate or heni -

or

-~ - X represents -CO- or -NH-CO-;

- and Y represents an -NH-Z,-Q- or piperazine radical, Q representing a bond, an

20 0O-Z3, R3-N-Z3 or S-Z3 radical, and Z; and Z3 representing independently a bond
or a linear or branched alkylene radical having from 1 to 6 carbon atoms and R3
represents a hydrogen atom or a linear or branched alkyl radical having from 1 to
6 carbon atoms.

5. Product according to claim 1 or 2, characterized in that it is one of the following
25  compounds:
~  3,5-bis-(1,1-dimethylethyl)-4-hydroxy-N-{4-[2-[(2-thienyl-
(imino)methyl)amino]phenyl]ethyl}-benzamide;
—  3,4,5-trihydroxy-N-{4-[2-[(2- thxenyl(xmmo)methyl) amino]phenyljethyl}-
benzamide;
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j




5 7. Product according to claim | or 2, cha hat
it is N {4-[4-[3,5-bis-( 1,1 -di methy|e;h_yLEM@H #%Hm

- pi perazi nyl] phenyl }- 2-t hi ophenecar boxi m * or a
salt of the latter, in particular a hydrocfforide. dihydrochl or | de
fumarate or hem - fumarate of the latter. 10 8. Product

according to clai %4}1{)4)(13 @blsc(lfqrcﬂﬁ}eﬁ{ﬂéﬁﬂg 4rhyrd bé&zoyﬁ lof).‘ser%mgfﬂghenyl}

fol |l owi ng
4-[4-[ (3. 4-di hydr&ibohWWW&nﬁdamlée,t etrarret hyl - 2H 1- benzopyr an- 2-yl ) -

b I 1
?g; C,\’[‘y{] ata 'fl( gﬁg@ﬁ{ﬁ@é Bme@ d1%n§¥§1étng9ah§aﬁﬁ¢? thyﬁﬁ@?aQﬁ?'l]phenyl}

- benzopyran- 2-yl )2t ‘OR'EP“eC*E ‘P’B BHdAMIde ) _ pi per azi nyl ] phenyl }
E 2; t hi ?ph[eneF?r—bOX Mrﬂﬁ iiellydrcaxy -2,5,7,8-tetramethyl-N-{4- [(2 thlenyl
S)-N-{4-[4-[(3. 4;di r 7,8-tetra 1
- benzopyr an- 2-yl ) Gfes &y?’é“a‘?{ %ﬁ‘]"ﬁ ?H l?eﬂé?@'{f"h N grm;:]e,}
- 2- t hi ophenecarboN+t-[4dHBietihydro-6-hydroxye?,54, & wtamethybaH - bbendopytaat2-gl)- i n

particular a hydr@afr%rg)f'l] i’ﬁ) epeféi%}i']'rp%ml? 'f“ﬂﬁ’PBgﬁgg%!ba%’% ?gmlde’ ccordin

hem -funmarate of one
claim 8, clrar Nct4el4-la methgxy-1H-ingel-3-yl)methylcarbonylj-§-piperazinyl]phenyl} -

(S) N-{4-[40[ (3. 424hiB ﬁg@cﬁbwﬂﬁmdg 5,7,8-tetramet hyl - 2H 1- benzopyr an- 2-y
l) - car bopyl hen car boxi m dam de or a

salt thereof, i 35- t]‘S a, P q&b“gpﬁ‘%})éf‘%@ﬁl{%ﬂ( hydr ochl ori de,

fumarate or hemi- (1mm)ated1yﬂ)laemm1}phenyl]methyl} -bérizamide; a new i ndustri al

product, a produc. [‘3@“61@% qrd Fgglxiégh}{]gg;hgh%) k@i‘%g IQ;‘ t he 25 fol |l ow ng

compounds: % %/ , 5,7, 8-tetranet hyl -
1 benzopyr an-2- {{41@- thnenyl imjng)methydainolphqnyl miethd bivesny | ) pi per azi ne;

- 1 - { [18, 4-di Ny[%t[qsf(s @B&élwy démethylefliyl)e4- Bg&%&fﬁﬂen%h%%eﬂéﬂﬁ%ﬁﬁ@ 2-
yl]car bonyl} 4- (4- am ngpheny pef azine;

hexahydr o- 4- (4- ni ?mgﬁﬂgﬁwdyoxmﬁpnﬂ -4-thipphepgrasoximidamide; . 1

-[ (3, 4- di hydr 0--6- Ny[dr[d3\%3 3 Hs-11, &-dﬁrﬁéthﬁléﬂiyl’)ﬂ—h?dﬁoxﬂphenyl) 1-ox0-2-propenyl}-

:bsgz?pyr an- 2-yl )Cr%lrn%?thy]droxypﬁel}/y(ﬁ—2—11%0}gﬁlengcz}r 0 h?(ﬂt}/rllizlé; K1, 4-diazepine;

1- (4- ami nophenyt ) N4{4-(43[34, Brittivyiroxybenzayt lok-piperaingllpheret Y-anet hyl - 2H | -

benzopyr an yl ) can 1H- 1, 4-di azepi ne: - N[4- {
4-1(3,4-di -r%;e;dro- Qtﬂ@@é&cﬂﬁ&ﬂmﬂnﬂa hyI - benzopyran- 2-

yl ) car bonyl ] - I—IN é%bBT(éﬂéBFﬁmYlel@W) }‘ﬁWéW}‘D’Ph“'Z‘ﬂ]Hﬂophenecar boxi m dani de

{{4-[(2-thienyl(imino)methyl)amino]phenyl } carbonylamino}-urea;

- (R)-N-{4-[4-[(3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-2H-1-benzopyran-2-
yl)-carbonyl]-1-piperazinyllphenyl}-2-thiophenecarboximidamide;

25 - (S)-N-{4-[4-[(3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-2H-1-benzopyran-2-
~ yl)-carbonyl]-1-piperazinyl]phenyl}-2-thiophenecarboximidamide;

to

or a salt of one of the latter, in particular of a hydrochloride, dihydrochloride,
fumarate or hemi-fumarate of one of the latter.

6. Product according to claim 1 or 2, characterized in that it is one of the following
30  compounds:

— 4-acetoxy-3,5-dimethoxy-N-{4-[2-[2-thienyl-(iminomethyl)-
amino]phenyl]ethyl}-benzamide;

— 3,5-dimethoxy-4-hydroxy-N-{4-[2-[2-thienyl-(iminomethyl)-
amino]phenyl]ethyl}-benzamide;
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hydr ochl ori de; - (R-3,4-di hydro-2,5,7, 8-tetranet hyl -

: benzapyran- 6ol L T ie o L b‘mlfllﬂlﬂfflllﬂ Ul llll

(R -3,4-di hydro-2,5,7,8-tetranet hyl - 2-{4- [(721 am nophenryl f- 1% pi'berfazi*nyl ] -
carbonyl }-2H 1- benzopyran 6- ol ; 10 - (S)-3,4-dihydro-2,5,7

, 8-t etranet hyl
Lar bonyl ) - 20t c% a Eaelﬁ gg (Blf/er grt]tteléq{iw&ﬂar J—hy@r'o@ﬁﬁﬂéé rﬁ"lh}drochlonde, fumarate or

(S)-3, 4-di hydr dleZ“Ef“‘T’a@‘Q‘éft‘?“&rPétﬂPﬁ/llaﬁ% 4-[ (4-ami nophenyl )- 1

- pi perazinyl] - car bonyl }- 2H- 1- benzopyr an- 6-ol ; -
3,5-bis-(1,1 7. Product accordmg to claim 1 or 2, characterized in that it is
édISETE;[ 2}”( it le )Nd{ﬂﬁ%%’% l}ll- E rglethg}fehlry?)%'-%g}grlo&%e%}ldll lt-)peqr)]gr%znl]ny henylj}

- di met hyl et Byl )2-thidphenecayboXirhiZlatdeami nophenyl ) et hyl ] - benzani de; -
2-(4-ni trophenyl)ethyl 3,5-bis-( 1,1 -dinethylethyl)-4-hydroxybenzoate:

- 2-(4-am nopr@na/%m%hme Faueer, U Spdethoutarh w&ﬂaxmghbé/'al mfurta%]ﬁa.w HARAASP.

or a salt of one q ndustrial product,

product char acthemiZumarate ?ﬁn‘HF lal"tefcor r esponds to 20 general fornula
(r)A: [err] _ I n whi ch: Wrepresents an amno or nitro
radi cal , 8. Prodegraes&ding;to claim 1 or &icdhhktedized in thay i} is one of the following9 -

radi cal in whi ch Iﬁ?er rJ and R[err] represent. independently, a hydrogen
atom a hal ogen o OH group, a linear or branched al kyl or al koxy
radi cal having from1l to 6 carbon at ons,

10 ~ - N-{4-[4-[(3,4-dihydro-6-hydroxy-2,5,7,8- tetramethyl 2H-1-benzopyran-2-yl)-

carbonyl]-1-piperazinyl]phenyl}-2-thiophenecarboximidamide;

- (R)-N-{4-[4-[(3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-2H-1-benzopyran-2-yl)-

carbonyl]-1-piperazinyl}phenyl}-2-thiophenecarboximidamide;

- (S)-N-{4-[4-[(3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-2H-1-benzopyran-2-yl)-
15  carbonyl]-1-piperazinyl]phenyl}-2-thiophenecarboximidamide;

R

or a salt of one of the latter, in particular a hydrochloride, dihydrochloride, fumarate
or hemi-fumarate of one of the latter.

9. As a new industrial product, a product characterized in that it is one of the
following compounds:

20 1-{[3,4-dihydro-6-methoxy-2,5,7,8-tetramethyl-2H-1-benzopyran-2-
yl]lcarbonyl}-4-(4-nitrophenyl)piperazine;
- 1-{[3,4-dihydro-6-methoxy-2,5,7,8-tetramethyl-2H-1-benzopyran-2-
yl]carbonyl}-4-(4-aminophenyl)piperazine;
- hexahydro-4-(4-nitrophenyl)-1H-1,4-diazepine;
25 - 1-[(3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-2H-1-benzopyran-2-yl)carbonyl]
hexahydro-4-(4-nitrophenyl)-1H-1,4-diazepine;
- 1-(4-aminophenyl)-4-[(3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-2H-1-
benzopyran-2-yl) carbonyl] hexahydro-1H-1,4-diazepine;
- N-[4-{4-[(3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-2H-1- benzopyran-2-
30 yl)carbonyl]-1H-1,4-diazepin-1-yl} phenyl]-2-thiophenecarboximidamide
hydrochloride;
- (R)-3,4-dihydro-2,5,7,8-tetramethyl-2-{4-[(4-nitrophenyl) - 1-piperazinyl]-
carbonyl}-2H-1-benzopyran-6-ol;
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R3 represents a hydrogen atom a linear or branch havi ng
fromlto 6 5 carbon atons or a CCR4rad|caI ﬁ lﬂ‘ llﬂ u(rﬂ nting a
| i near or branched al kyl radical having fr%n car bon *at or

a [err] radi cal in which R3 has the meani ng i ndi cat ed above
or a J[err] 10 radical in which R err] represents a hydrogen atom
the OH group or. a@)izeainydfo- @[‘S?‘f,‘@&@ﬁmethyl 208 Kk- aﬁﬁn@hﬁmylrﬁpérmclgmaw ng
from1l to 6 carbon atorrﬁ rep resents -Z[ e

- CHECH CO-, - Z[ er $3r0qq¥l ksPHy L wchyrzpérq “NR[err]-CS-,

- ﬁ[ err] f NR[ er L J-- S@)es aldihydro-2,557, sgét&xﬂmurilgd ;2-{4-[(4- nlt\‘oﬁk%ﬂylgﬂembﬁralﬁnyl?gi cal

chosen fromthe - zin onopi per azi ne met hyl -

pi perazi ne, 2,5- d?%g?'ﬁ']l %‘ gk)g%oﬂ %%}m nopi peridine, -NR[err]-22-Q,

-NR[err] - C@Z[ err ](S)QS 4- d1hyer z,mewa]mmlaa{% 4. ammlbphﬁdhb’&ﬂeplp@razmyl

-NRerr] -0 Z2- é\ﬁ? _byﬁg ﬁr6r(h- -0 22-Q, -0 COZ2-Q or
ca r

-S-Z[err]-Q radl epreSents a single bond, Q Z[err]

R3-N-Z[err] or -S- Z[Sabﬁ(l 1- -dimethyje )r14 hygdrazyrly- [&A&HZ{@hﬁr}yl}eéweB@ﬁemlde:
i ndependently a si3bg- (h@qtmn@myeeuhymaafydﬁfxqummﬁu Mﬁﬁf&lﬁpbenzﬁﬁiﬂecm

having from1 to rr] and Z[err
re\pglr egent (CHrer %é[rg}rp eny ethyl #%ési ﬁglbgﬁﬁ‘?tﬂlﬁléé'}) ‘Eﬁ?’f SR 3ET \[/veen] 0 and
6: r epr @s@rdnsinaphengh ethein3, tbdsr{ 1ot-d mmeti3Hethy Duiphy droxy-benzo 86; -

or a salt of one of the latter.

~ 10. As a new industrial product, product characterized in that it corresponds to

general formula (INA:
Re
2
W
(IDA
in which:
15 W represents an amino or nitro radical,
A represents:
either a
R, This Sheet Has Been Rep
_0
. U .

Ry
radical in which R; and R; represent, independently, a hydrogen atom, a halogen, the
OH group, a linear or branched alky! or alkoxy radical having from 1 to 6 carbon
20  atoms,
R3 represents a hydrogen atom, a linear or branched alkyl radical having from 1 to 6
carbon atoms or a -COR, radical,
R, representing a linear or branched alkyl radical having from 1 to 6 carbon atoms,



Wi th the exception however of 3.5-bis-(1,1-dinethylethyl)-4-hydroxy-N(4-
ni trophenyl) - benzam de; or a salt of a product of H ﬂrm
(rHn)A wi th the exception however of the corrpoun mmm“ i‘ to
the following 5 formul ae: [err] ~Process " or t
preparation of a product according to any one of cl a| ms l1to9,
characterized '6} t hat a conpound of general formula (I11)

R6 [err] (rrer) is reacted in a

| ower al cohol such as nethanol, ethanol igopropyl alcohol or t-butanol, 10
preferably in isopropyl alcohol, with a ound of general formula (1V)
[err] RGOV) I d conmpound of general

formula (1V) being optionally salifie neral acid G
preferably HO HBr or HI, H;

H,C

CH,

radical in which R3 has the meaning indicated above

ora

Rs.m
— N

H
radical in which Rs represents a hydrogen atom, the OH group or a linear or
5  branched alkyl or alkoxy radical having from 1 to 6 carbon atoms;

X represents -Zi-, -Z1-CO-, -CH=CH-CO-, -Z;-NR3-CO-, -Z;-NRj3-CS-,
-Z1-NR3-S0,- or a single bond;

Y represents a radical chosen from the -Z,-Q, piperazine, homopiperazine, 2-methyl-
piperazine, 2,5-dimethylpiperazine, 4-aminopiperidine, -NR3-Z;-Q-, -NR3-CO-Z;-

10 Q- -NR3-NH-CO-Z,-, -NH-NH-Z;-, -NR3-O-Z;-, -NR3-S0,-NR3-Z3-, -0-Z,-Q-,
-0-CO-Z,-Q- or -S-Z»-Q- radicals, in which Q represents a single bond, O-Z3 ,
R3-N-Z3 or S-Z3;

- Z;, Z, and Z3 represent independently a single bond or a linear or branched alkylene
radical having from 1 to 6 carbon atoms; preferably, Z;, Z; and Z3 represent
15  -(CH2)m-, m being an integer comprised between 0 and 6;

Rgrepresents a hydrogen atom or an OH group;

with the exception however of 3,5-bis-(1,1-dimethylethyl)-4-hydroxy-N-(4-
nitrophenyl)-benzamide;

or a salt of a product of general formula (II)A.
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-781 - t he conpounds of general fornulae (I11) and ‘!%m Q“ such

t hat : A represents: either a [err] “‘“ \l\
Rlerr] and R err] representing, independently, \‘ o & hal ogen

the OH group, a linear or branched al'R§T rad| cal haV| ng froml to 6
carbon atons, a linear or branched al koxy radi cal having from1l to 6
carbon at ons. Rl err] representing a hydrogen atom a |inear or
branched al kyl 1r1ad%@éss h&Vﬂheg)ré afifioh dfQ ;F}odua acGRaR 2% 3hp The Bf cRimCHRE 8
radical, 10 and err entl | near or nc hed al kyl radi caf
havi ng from 1 gharagiegizedsimih ataco“ﬁi%‘ ofgeneralfgﬂnuéa Dlerr]

radical in which R err] has the nmeaning indi catBd above or a [err]
15 radical in which Rerr] represents a h rgen atom the COH group or a
| i near or branched al kyl or alpkexy—yaid having from1 to 6 carbon
at ons;

(IXY)

is reacted in a lower alcohol such as methanol, ethanol, isopropyl alcchol or t-
butanol, preferably in isopropy! alcohol, with a compound of general formula (IV)

said compound of general formula (IV) being optionally salified with a mineral acid
G, preferably HCI, HBr or HI,

the compounds of general formulae (III) and (IV) being such that:
A represents:

10  eithera

radical,
R; and R; representing, independently, a hydrogen atom, a halogen, the OH group, a
linear or branched alky! radical having from 1 to 6 carbon atoms, a linear or
branched alkoxy radical having from 1 to 6 carbon atoms,

15 Rj3 representing a hydrogen atom, a linear or branched alkyl radical having from 1 to
6 carbon atoms or a -COR4 radical,
and R4 representing a linear or branched alkyl radical having from 1 to 6 carbon

atoms,

This Sheet Has Been R,
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82 B represents a linear or branched al kyl radical having from1l to
6 carbon atons. carbocyclic or heterocyclic aryl with 5 or 6 nenbers
containing froml to 4 het er oat ons (_:Q{)_sen from0.S Nand in

particul ar: thiophene, furan. pyrrole or t hi agbm, mﬂmﬁm” of

whi ch are optionally substituted by one or nore grou ad mom an
al kyl, an al kenyl or an al koxy radical having from1l to 6 carbon®atbns

and being |inegggor branched, L represents a | eaving group, and in
particul ar a thioal kyl, sul phonic acid. trifluoronmethanesul phonic
acid, halide, aryl alcohol or tosyl radi @glé; X represents -Z[err]-,
-Z[err]-CO, -CH=CH CO, -Z[err]-lgﬁ[&rr] , -Z[err]-NRerr]-CSs, 10
-Z[err]-NR[err]-SOerr]- or a bond}3 gepresents -Zerr]-Q

pi perazi ne, honopi perazi ne. 2-nethyl pi
pi perazi ne, 4-am nopi peridine, -NR

AR err]-COZerr]-Q,

-NR[err]-NHCO Z[err]-. -N -3 07 err]-OZerr]-,
-NR[err]-SOerr]-NRerr]-Zerr]-, -OZe %l]ﬁ-Q’ -OCOZ[err]-Q or
-S-Z[err]-Q, 15 W th Q=a€ d, Zlerr] , Rerr]-NZerr] or

} : . . . | ndependent |y a bond
L), RGN bt PR Phds ARG necpenden [ 2 bond of

| i near or ne ra roml to 6 carbon atons;
Rlerr] represents a hydrogen atom or an OH group. 13. As a
medi cament, a Preduct of general forrmula (I) according to any one of 20

claims 1 to 9, or a pharmaceutically accepkabl e salt of this product.
14. Pharnmaceutical conposition cont ailgi @ a ve ingredient at |east one
)

pr oduct according to claim13. ™5 Phar maceuti cal conposition
containing as active i ngredi ent »
{4-[4-[ (3. 4-di hydro- 6- hydroxy-2,5, 7, 8-tetranet kyl - 2H 1- benzopyr an-2-yl)- 25
carbonyl ] - 1- pirgfiéa ZinnWhicRhRR epreentshh ApfiesRa 4B I thHe dmn'gieﬂ;s% & linear or
phar maceut i gal |y a]g%%?t abl e ,sall t ,thﬁr eof . 16. Use of a product
of general Por fAhed gkl ratkpxygadisal haying fomyf tQ.p sprhgn ftomsi 9 of of a
pharmaceutically acceptable salt of this product, to produce a nedi canent

i nt ended B ocpresentsid lineanrop rbmhncNed aikyl hadieal having from 1 to 6 carbon atoms,

carbocyclic or heterocyclic aryl with 5 or 6 members containing from 1 to 4
heteroatoms chosen from O, S, N and in particular: thiophene, furan, pyrrole or
thiazole, the carbons of which are optionally substituted by one or more groups

10 chosen from an alkyl, an alkenyl or an alkoxy radical having from 1 to 6 carbon
atoms and being linear or branched;

L represents a leaving group, and in particular a thioalkyl, sulphonic acid,
trifluoromethanesulphonic acid, halide, aryl alcohol or tosyl radical;

X represents -Zi-, -Z1-CO-, -CH=CH-CO-, -Z{-NR3-CO-, -Z;-NR;3-CS-,
15 -Z;-NR3-SO,- or a bond;

Y represents -Z,-Q, piperazine, homopiperazine, 2-methylpiperazine, 2,5-dimethyl-
piperazine, 4-aminopiperidine, -NR3-Z3-Q-, -NR3-CO-Z>-Q-, -NR3-NH-CO-Z;-, -
NH-NH-Z,-, -NR3-O-Z;-, -NR3-S0,-NR3-Z;-, -0-Z;-Q-, -0-CO-Z,-Q- or
-S-Z7-Q-,

20  with Q =abond, O-Z3 , R3-N-Z; or S-Z3;

Z4, Z and Z; represent independently a bond or a linear or branched alkylene radical

having from 1 to 6 carbon atoms;

R represents a hydrogen atom or an OH group. This Sheet Has Been Replaced
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- 83 - 17. Use of a product of general for according to an
one of claims 1 to 9, or of a pharmaceutlcariJ i} ﬂ ")’ m Hsﬂit of th| s
product to produce a nedi canent intended

synt hase. 18. Use of a product of ger?éral formul a (I) accor di ng to
any one of clains 1 to 9, or of a pharmaceutically acceptable salt of
this product, tp, prad H{Cﬂ bict S SHREA formuth Q1) MeoRiihg td Rhdliofe of
per oxi dat i on. PP &'%&i?ca%% ?R)gu%t o?a%ene(r) “ gr)lniﬁkfb l% accgrodfr?g to
any one of clai ﬁlﬁmls1(983Oféphama%‘f‘w&“bH@ﬁeﬁ@’t’éﬁﬁﬁlt@&ml??@é‘&‘épt abl e salt of
this product, to produce a nedi canent having bot h an NO synt hase

i nhi bi tory acti yi.t phaffcéutichidciposiDh@oh@atih®is adhive Ihdredigniat téagl éne product
according to claim 12.

5 14. Use of a product of general formula {I) according to any one of claims 1 to 8, or
of a pharmaceutically acceptable salt of this product, to produce a medicament
intended to inhibit neuronal NO synthase.

15. Use of a product of general formula (I) according to any one of claims 1 to 8, or
of a pharmaceutically acceptable salt of this product, to produce a medicament
10  intended to inhibit inductible NO synthase.

16. Use of a product of general formula (I) according to any one of claims 1 to 8, or
of a pharmaceutically acceptable salt of this product, to produce a medicament
intended to inhibit lipidic peroxidation.

17. Use of a product of general formula (I) according to any one of claims 1 to 8, or

15 of a pharmaceutically acceptable salt of this product, to produce a medicament
having both an NO synthase inhibitory activity and a lipidic peroxidation inhibitory
activity.
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