; e3et\t bbct | m 6@XPYPCT/ EPA / 10761 m”m@mmmml 159159* NI TRCSO
DTPHENYF~, N Rl VATI VES The inv s tonitro | | am ne
derivati v@?”&%’gghar maceutical conposit] ons cont ai ni ng thzl%jzif‘l@qﬁg%llhei r
use for preparing nedi oducts whtdR may be used for treating

pat hol ogi es  char acteri"%iggg%?y%éﬁHWFv%EWf $Scondition and a lack of
B Eri o oxi do N0 1s T iRl FERER To0 PR it hasdins YAgRRS 8e (o

car di ovas phhfhaceutiosn ecargositong %bnwimn?etﬁem&érﬁi thetheirutise Yo epiepatihgact s,
anong ot her nechani sns, r?\éﬂ_actlvatlon of guanyl ate cyclase. Its action is

ubi qui t ougrediginakpradisds WG axke yree doratrealing pathalegies charadterized bye

endot hol i 31 BRFREVS SEEeTEAEOT SCH, Rk o ety Br ehitgh "HirdgeR™
anti - pgol H&{&Hé/m eipeci ally on the smooth nuscle cells underlying the
endot hel i al " celTs. Pt al so inhibits the adhesi on of nonocytes to the

vascul ar wall and, | Zonver i é %@%ﬁ : ‘
regul at es endot hel i W%@%@%ﬁ%‘@y{&@ #h@é@éﬂbt)ﬂﬁgﬁ [ e gﬁ?f‘%‘?g‘f%& cal
state, a she yhysivlogf ofparticvaseutah dmnmene tanel peotisic hhd peripHearaleneadiusal
species and the <3]1vai | ability of NO. Dise u'l)l i brium of_this_ balance, the
result of SYRIEERS-ilkagly, aNoRgLother @GB‘%@'H?‘T”%& ¥ actvation of granyirle QYFlase ack of
NG, leads to the devyal aaiges i%dﬁ?d“ulé: Raé Vak8aifdry %Hd Ol ins8aPtdritdStol S
generated by many factors suc s hyperglycaem a,” dysli pi daem as

(prodibt i dime entioxivdseeldr systgm.ylt daseanteloiting' botivitye itsi pryp'dulctipm foyon@mual

Lechnt quo SnRoHiRiahi s My 3ad Taghaam, 4 3. dnvaobuss I ie ARl ave,
rej ecti on QLB G113k bbbt HustiBcdBl GribMIRG thedRIETRLRIE0PeaRES. 25

and addi ction to” snoki ng. I dati ve stress IS aracteri zed at the vascul ar
| evel by amhibitsrtkesadhesion of menbayiass to ithe paastulaniveall ahds upesequetdlyariisons

02° '}. Th 02- . radi cal le of it ing the. d |
b oduced BYTERB LA Tareapnaas, (ERERREs SndplrEtBLAte SR Tos Phat ar o
even mgre del eteri ouherbds this! ANER BeysBBichl istR8; a3situAi@Rdof Builibrium

pat hol ogi es concerned by a | ack of production of endothelial nitrogen
nmonoxi de dedween dhe prieduciion gffresxiadinal species and tbe ayaliabiliyrefiNG. may be made

PCT/ EPO1110761 " at hd BeBNUPRUR A REEbAAEE: Rt el of Wiich % =BeplitEatt on,
gg}/ﬂ/gﬂ ggs)ﬁu?obrma@ RfSnIMcthe Bk bE a04clebPRIO) TBadd BSIHRS devdi8pRieft of many
pathologies.

20 Oxidative stress is generated by many factors such as
hyperglycaemia, dyslipidaemias (production of oxidized, highly atherogenic “low-
density” lipoproteins (LDL)), hypoxia, insulin resistance, atherosclerosis,
revascularization techniques (including angioplasties with or without a stent),
chronic rejection after transplantation, the majority of inflammatory processes,

25 and addiction to smoking. Oxidative stress is characterized at the vascular level

by an increase in free radicals, in particular of superoxide anions (O2°® -).

These Os*- radicals are capable of trapping the NO endogenously

produced by the endothelial cells to form free-radical species that are even more
deleterious, for instance peroxynitrites.

30 Among the pathologies concerned by a lack of production of
endothelial nitrogen monoxide and/or an increase in oxidative tissue stress,
mention may be made of (Recent Progress in Hormone Research (1988), 53, 43-

60, table V) IR
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restenosis after angioplasty; stenosis after vascular surgery; S

di abet es; 'm. l,n resistance; retinal and renal mcrova é&
conpl i cat‘lvéins o'?iodi abetes; the cardiovascular risk of di z‘ﬁ Igém{lﬂms}o far

as it is not ghdrbsciorBidasidaednvisstiagmiab fHeldor sercldtiation) e developirent,
dysfunction; cerebral hypoxia; chronic rejection after aorgan

transpl ant at ipsegressiand suplre phatherogaddaduase Platsletiastivaliomh of active
principles,c . | he 1S biol ogical activity of oxidative
free-radi i'al ?gﬁgé&%ggﬁéﬁgﬂégg%ssbﬁer oxi de ani ons and peroxynitrites) and of
i ncreasi nge t Rterweiy sftdr \afscaldrsaggerynonoxi de by a twof ol d nmechani sm
non-conversi on into peroxynitrites and exogenous supply, is thus

parti cdl ar? ydé&bﬁt?%bl e in the treatnent of these pathol ogi es. The present

i nvention pr W&uﬂﬁ?e%i@fgﬁ‘&\é“ds whi ch have these two 20 effects, antioxidant
and ni trogen nonoxi de-donating, in the same nol ecul e. These conpounds are
Capgbl e ofs= spghiﬂa:;haaduehal m&mevag&dum ouimwlimgﬁogﬁnﬁfﬂdb@e?]smder physi ol ogi cal
condi tions and of trapping oxjdatiyv ree radjcal s., The spontanepus

N donat 1 1t dhe GardigURseg: Aok dilciieReles P shyiafyndt 1 nef Rapignebkine
conpounds th%n@%rﬁiﬁé@ﬁ&@&es of NO synthase, and unlike vitro derivatives
or derivatives of oxadi azol ¢ or oxatriazole type which nobilize endogenous
t hi ol slyr cupsndle erettdasysfictidne spont aneous NO donating effect makes it
possi bl e to achi.eve pharmacol ogi cal NO activity in pathologies in which the
activity of I%r%t{fﬂfml%s 30 insufficient. Mre specifically, the

i nvention & elgt@fic tdetlith gﬂgﬁp@.:g@,(ﬂ,stréﬁs diftafigi;nula 11 2 WO 02128820 N, O f
Ncl) NX-A-Y 5 in which: PCT/EP01/10761 X represents a hydrogen atom a
saturat ed ®r aricianupatheldgies.phati ¢ hydrocar bon-based radical; or a group
-A-Y; Arepresents - ;902- - CO NRa- in which the carponyl group i,s 10
| inked to the nitrog ea?ﬁmwt%%ﬁga ?@'VﬁeBF‘BQ‘Q"ﬁ% CRPR %r&éerﬁ%é{f'@ﬁ) €a
sat ur ated @ro_mméa%_ta&w&gcbfabkiaamé FreRViidRGRIRRBIRA ERAN 8 SiieroRfe anions
-CO- NRa- S02 i which the carbonyl group is l'inked to the nitrogen atom of
NX and Ra BBdaperoxynitrites) and of increasing the content of nitrogen monoxide by a

twofold mechanism: non-conversion into peroxynitrites and exogenous supply, is
thus particularly desirable in the treatment of these pathologies.
The present invention provides compounds which have these two
20 effects, antioxidant and nitrogen monoxide-donating, in the same molectuile.
These compounds are capable of spontaneously generating
nitrogen monoxide under physiological conditions and of trapping oxidative free
radicals.
The spontaneous NO-donating effect does not induce a
25 tachyphylactic effect, unlike compounds that are substrates of NO synthase, and
unlike nitro derivatives or derivatives of oxadiazole or oxatriazole type which
mobilize endogenous thiols groups to release NO.
The spontaneous NO-donating effect makes it possible to achieve
pharmacological NO activity in pathologies in which the activity of NO synthase is
30 insufficient.
More specifically, the invention relates to the compounds of the
formula 1



defined above; T represents a hydrogen atom a hal ogen atom a saturated or
15 unsat ur, i phati c hydrocarbon-based group, optional J ted
with O an(ﬁ%rﬁggﬁgdnd optionally hal ogenated; nitro; or cyang;XT@E}rg{l&Hp
represent any organi c substituent n A represents -CO, and, in the
general case, Y is chosen from -Ni saturated or unsaturated, aliphatic
hydr ocar bon- based radi cal 20 _gptignally interrupted with Oand\/or S; - a
radi cal of the formula -&O ' in which m rqﬁresents 0 or 1; when
mrepresents 0, then n rep , en mrepresents 1, then nis
chosen from O and 1; al k" re&sresents e _gé_r\gpresents a saturated

ali phatig hydr ocar bon- based chain; and Rcy'Y esents (i) either a
saturated, 25 unsaturated and/or aronmatic carbocyclic radical, optionally
substi t ut edjpMalriicHene or nore substituents chosen fromoxo and the radicals
R defined below, {ii) or a saturated, unsaturated and/or aromatic

het erocyclic radical , Xorepresedits @ hydrogen atem; ai satursbed or umsaturatedsaliphatiot s

chosen fromoxo and the radicals R define elow, it being understood that
when A rep%ém?rw‘ﬁﬁ_ﬁ?éﬁfﬁﬁi"ﬂf?&ﬁ?‘é@é’%‘g' 0; 30 Z - a radi cal
--al k--p~N=C~ Aro i n widllegditsald-Zg ?@O@R%MWR%%”@!@QE?FQFO@E}QQ or

unsaturated aliphatic hydrocarbon-based chain, al so possi bly representing
a 3 Wio2/ingeddoPiE AHOYENoF®M tof dN¥gandaRerrepeasents @ hygragsenatom or a

ubst | ¢ ut ed SRTREShEF Sreafired Rl anECka BBl bRy ATt b Rl
R defined beh ayhictothélchesaiyl yedup A Ink&dP {6 3198 nftrdgerbtom taTd NIyt RS & ad
and/ or aromatic heterocyclic radical optionally substituted 5 with one or

nmor e subst i d@dined abe¥8en from oxo and the radicals R defined below - a

[ty al S0 be subst | durearosron 8 poR aBf f Falboes bt e ReAGRIsL I
i's chosep fnosatirated alibh&R2 hydrdddriseh-based® didup, -c?ﬂon@ infthipteadwitly O
represents a saturated or unsaturated aliphatic hydrocarbon-based 10

radi cal , opt3ns¥el $ @ndaplienally balogenategh aitey; arsyan@adi cal s G as defi ned

bel ow; or alternativel : r Ol~A.
aromati c carbocyclic %H%a{e%g%ﬁg%ﬁ ériéa{')ésj% ?@%ﬂ%ﬁﬁ%“o’%g‘gg@%ﬁwg‘%—co !
substi t uent andhirsthe gemeraboaseaiYdisicheseadioml s R defi ned bel ow; or
alternatively Cy represent g@ft urated) unsaturated and/or aromatic

het erocyclic radical 6pRi onpinsatirated.\aliinhals hysirogarbesrkased radical
subst it ygnt : : dicals R defined below, it being
under stggd m{t@ﬂmﬁﬁ%ﬁ@@gnﬂ qé/écﬂ)bq%{) "both represent an unsubstituted
saturated or unsat ur at-ealralitg odtthe foryaulacd M) aalkt)sREy imdivhizh) mt represdnt=.0
represent nathjn in which case may represent one of the radicals R
def ned bel o' ﬁﬁ%%m-f%f?%%%gr th N{-Xwﬁsgbfsqgﬂﬂé th?w @prepentg ther nyy e
as defrned abomfiseANftofh [FRRES &N ik aReprasBARl n%lﬁfﬁ%)jgﬁ?e esEnfsCBl §5@MARd2

hal ogen atom a cyano group; a Vvitro group; a roup; an am no
group; an aldiphaiit mydgecarpon-based| ¢haianiand Beyuppresents \(I) eithmrpavdatatrated,
opti onal,]

Tkt " aroup e BpdRE RIS BBt PRyRRall shoRdire iR BRan ,

more substituents chosen from oxo and the radicals R defined below; (i) or a

saturated, unsaturated and/or aromatic heterocyclic radical, optionally substituted
with one or more substituents chosen from oxo and the radicals R defined below;
it being understood that when A represents CO-NRa, then m represents 0:

30
Z

- a radical —-alk—o—N——-C:
Arg
in which alk and Z independently represent a saturated or

unsaturated aliphatic hydrocarbon-based chain, Z also possibly representing a



hal ogenated; R is chosen froma hal ogen atom a cyano group; a vitro group;
an am no group: an al kyl am no group; a dial kylam no group;
di al kyl ang' /2882 y group; a dial kyl am noal kyl t hi o group; aﬁgypwmg??gup

opt 1 onal 1 EIREH iy Bl BricPEprepes & afuisien. cBhiadratdl Bdiet s,
hydroxyl @apbgcyciio radical uprtmnalt}os@bﬁwmw Wwith eshevior hnere/babéﬂtoe:yﬂs ¢chiosem ch
aryl is optionally substityted w one O[ﬁ nore radica lejﬁa an aryl oxy

h
group in WRBHhOG @nd $he sadisals) Ry efined belaved of altermaity %F@P@@mﬁaﬁs G
| t hi t

o 591 D Ml B ol SRR BB B sOB e
ar él suFf ogylth gne:mE nlnmreviubshtlmnyé chmsmpfr}mr?rmdd and thes tadicale R defiredobelows; nore

icals an a car bo a, het er oar roug gonprisi ng, one, or
;rglre het ero atoms Zﬁo gef £¥%m%@59v%ceynﬂ" S‘”ﬁﬁ'&l 3 tﬁg)ﬁﬁl B?ﬁ%‘%rgﬁbpﬁ’ﬁ?fé’ﬂ Qﬁ/"th
one o TorLARhal § (MM RITHATWIRFEARN indhl aRety o4 beida

group; an a Kyl carbonyl'oxy group; an car bony am no group; an
al kyi enedihalwghl\busp chasealfh;rhe@eSgFthSGQt I-DI&HCQY-, SABNH-y -ED-vand -80e; an

| ai kyl whi | | d with
o oal s G By cRalrats gh bertBued Pl UnsaluBled 2lbbats: PYBrRaDr Tar ©
radi cajgs Gad?ba‘?%étilﬂiéﬂy'ﬁldsﬁ{ut@d ith bﬁ'e \Malrﬁbréx‘adnearhkal ad aeﬁﬁéd %ﬁivwor

substituted with one of nore 10 radicals G andlor with arylsulfonylamno in
whi ch ar yl aliemativaly Cyofanresents\a aamoa}@daueaatum@dam{ebamm@ cathocyolic t he

ther eof . 1205 eafaEaly, Bbelieh 3R Chue BR aRpE SubetBuchizoREn TRop R0 Ac
the hem - th@Dﬁ*lecérs R hashirRice beldwe! Gt Qﬁe@faﬁvéﬂ/d@ft:c wéﬁté‘fe@“s&lﬁratfear
exanpl e, aI cohol addition conpounds such as, for exan met hanol or

et hanol . Tursaturated snglasiatoma ehetan@euchpwdncabapkomﬂy &xﬁsktutednm ane athed

subst 1 Euoritesd sHBRRHBol broidh BoRFbRE Bl B, SRR RCRRiad Boie™. o oBine

phosphor usyndersfugen that Whean afid) carfty Y ARy st OBBth |réﬂﬁe|%ént3cﬁﬁ iffsuBbtitiesd

I nvention, the term"al kyl" neans a |1 near or branc ﬁ/drocar bon- based

chain conp¥atsraigds e nvqsqtgraie,d c%ﬂﬂb"@ﬂc ahydrocappen-based yradicah then WO cani

atom.  exagprecnethitor i ShRALELIT materesEh he bOM o€ g ERi "
butyl, i solselow anti- but yl, pentyl) |sopenty| neopentyl 2 met hyl but yl ,

1- ethy ropyl, hexyl, |sohexyl neohex 1-neth pentyl, 3-nethyl pent
1, 1- d.%ﬁt hyl butyl , 17 8ciacigahy(@Np- CQ)iﬁrmym b/uht;«rl)alh afzclm ate @shgedin yI

heptyl di et hyl pentyl, octyl,

1- et hyI hegi?‘é\fy é@%ﬁ}%réﬁgﬁs{%ﬂ@@@?mt h;/#ﬁgtyl nonyl , decyl )

1- et hyl nonyl 3,7- dGnmﬁmlsethyé feaiogéh 7aionﬁtélyd:ym\bybrou'lﬁ)eatmfrm gioalbogen
| ori ne, brom ne, iodine yori ne. s 021, 28820

at onl nean
PCT| EPO1/ 1@fo§?xvf'h%roahséﬂﬁf&t@d9@ypbae>ﬁﬁh emy?talgaeura agHRO GFOURS @

f bl f 6
P16 and Bl BRuh WAl Rpiensly RyBoRRaD aftir € Gﬂ@ﬁ%%ﬁé@é# B Al
cycl od2kengh alkyli graup, wiich is) gplionallyu irderrapteido dthe Oy landforT8 eard wpiichally

car bocycl i ‘grou are, for exanple, Cs-Cue aryl groups and in particular
phenyl , %ﬂ ﬁﬁp Qnthry and phenanthryl. It should be understood that the

expr essi 0“ "saturat eﬁ is UhO3EH FRInT 4 ﬁ’élggéﬁ a%ﬁ”%t%n%@bhﬁaﬁﬂrﬁﬁrauws

that the sanme radical may conprise a saturatel por or a

unsat ur at earnm group;aanl| alkylaming group; & pialkylamind @rotépyt acdialkdylamibealikary,
for exanple

wo mic ot AR nBe e EURian Bnd araHp PRECHAIM SRS MEINATR | ¢

radi cad¢: or more radicals G; an alkyl group optionally interrupted with O and/or S and

D

optionally halogenated; a hydroxyl group; an alkylthio group substituted with
arylsulfonyl in which aryl is optionally substituted with one or more radicals G; an
aryloxy group in which aryl is optionally substituted with one or more radicals G;
an aryithio group in which aryl is optionally substituted with one or more radicals

4



20 P Bl: ~B2: ~B3: Pw 25 B4:P B5 ~~B6: PP PB7: PB8 P~ B9: P30 p
810 : [-JI= P\ 11 .1 B 12 :/~/ P WD 02128S20 8,
PCT/ EPO1/ 1‘696’1’1%11%%\/?” ch P represents O S or S02 and M rep}gg }]’qu\lmor C.

Pref erably, B je n i |

representsq‘:,ogmorél’kgg g'p*/l @g‘%} ésent sﬂ’@%nﬁ b?&lﬁp@jﬁ fy%r'éep’p%{e IS' dbéﬁﬁahyPBS

M r epr esentsabblitated Rithepnesenmers rédicals 85, arPaﬂqlrrabenylsgmup, ra Beéjer@aryl
n B9, P r rese&

t O P t t 0. P
o eoent & Gbup thogrising il BEAROE BEtetR alpRye 16 sgncteRt O N'ardes snd
represents dNtIOH\BW"SlMéﬁuth NGt 8pE rHr?nBﬁe fabRalatd §ﬁd/b§ Wélﬁbﬁ&a\fbonyl an

substituted with a hydrogen atom an al kyl or an al kyl car bon
het er oc§cl iatkapyoarbeonybgraups earhatkyloarkanytexygerospalany atkytaghomylamino, gl$uzpnd N,

t |1 d f t f d : f bl. h_of
the monocydroaisheR i i 1 RIS Bo gt SoiBrblsubtBHE Mk .ofEier o
atons, and ggh rg@u lih vf/m@tm 1t|§ogt|bﬁélwb%w’féd witte oh8ldrebroradiicals G;
dlstanU|shed I N i cul ar: menber ed nonocyclic heterocycles

such as, y Qﬂwwmﬁﬂpya&y csubsétuted owithyondi pe, magie aradicais ophede,

e nﬁycrvg@%?@a&hﬂ“ S8 iuplet! kil IREPRERIT b3 thpd Siirtone SEARIEG .

triazolie anddichisadi aged/er @itd é?ﬂ@ulfdrﬁﬁrﬁh@tﬁﬁ WRIEhS AN as efiséler dptRinalles
t hereof. Exanpl es of unsaturated 7 20 nenbered heterocycles are

trithiatrid12de@ensdedind trithi adi azepi nes. Exanpl es of saturated 5- to

7- meber ed het er ocy clgs ol SR tCHEARNAr QU Akl W0 2085 o

i m dazol i di ne, pyrazol | I 'ne oxane I ane,

t hi onor phol bases amdﬂhe&wdratesfalndtdwl\mi&e thorepd. ne and azepine; - bicyclic
heterocycles in which each nonocycle is 5- to 725 nenbered, such as) fvr
exanpl e heteroaryls chosen fromindolizine, indole, isoindol e) benzof ur an,

benzot hisophene, i ndazfatddeli g%lg%%'a% ulBAR {)&5 %%ganlh %ﬁ@ﬂ%%e

benzot hi of urazane, purine, quinoline, 1Tsoqurnoline, cinno 1ne I"azi ne,
qui nazoi i nehemij moned omaihydwapds, fsxalvaﬂemam)undm‘smldcm’ mrainirey, (fomt‘ame

%;:tz 3]; gt éda?icoh l‘?éldg%ll nec)om;%jna sostu0 aré,%rdéx%ernglgdwﬁh%éﬁl{aﬂgl of:i gt%a%lso

The term “organic substituent (Y)" means any substituent attached
to the carbonyl group (A) via a carbon atom, and more particularly a substituent

20 comprising one or more carbon, nitrogen, oxygen, sulfur, phosphorus, halogen,
silicon and hydrogen atoms.

In the context of the invention, the term “alkyl” means a linear or
branched hydrocarbon-based chain comprising from 1 to 14 carbon atoms,
preferably from 1 to 10 and better still from 1 to 6 carbon atoms, for example from

25 1 to 4 carbon atoms.

Examples of alkyl radicals are methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, t-butyl, pentyl, isopentyl, neopentyl, 2-methylbutyl, 1-ethylpropyl, hexyl,
isohexyl, nechexyl, 1-methylpentyl, 3-methylpentyl, 1,1-dimethylbutyl, 1,3-
dimethylbutyl, 2-ethylbutyl, 1-methyl-1-ethylpropyl, heptyl, 1-methylhexyl,

30  1-propylbutyl, 4,4-dimethylpentyl, octyl, 1-methylheptyl, 2-methylhexyl, 5,5-
dimethylhexyl, nonyl, decyl, 1-methylnonyl, 3,7-dimethyloctyl and 7,7-
dimethyloctyl.

The term “halogen atom" means chlorine, bromine, iodine or
fluarine.



30 and saturated derivatives thereof; s V~' O @; 28820 PCT/ EP01110761 -
tricyclic_h teroc(?/cl es in which each nonocycle is 5- to 7 nenbered, whether
they are (‘X)ﬁﬂ?’@lﬂé y aromatic, such as, for exanple, acridi HQ?"FEHHHQJE} ne

carbazol e) or not, s s r inM.Ad: L e f,
phenot hi azi ne or pheﬁg%aé;llﬁ%ﬁéﬁbr?ﬁésﬁ&%gge%éjnggbg%ggﬁ{t%ag{'é%ih%ubégg‘[t%gsi on
" sat ur at edwithn@ai"unabasl tike dbaespomding iradiedt begriigdncene ofelad Tarber atdis sanme
radi cal may conprise a saturated portion andl or an unsaturated portion

andl or an &POsHEIIRG B& 91o8R = Pras sbsiiuetani ngs of X, T, AL Gand R are in

particular the foll oyng, Sie T t Sneht : :
(C~C~4)a(kyl) pref of 0B 3"‘%%%98)??@9@@?3 %n‘;r%‘%égé@%@h%i@?hwfggah P o
; -S2-5; basedBhain” medriscd litdar arebrhnoliéd,prefgrably C+Ckednd bettee still Ci-ahgn

atom of NX nd Ra represenfs_a hydrogen atomor (C jCl4)alkyi, preferably
( C~- C~0) al k@i, fQTre’@@@Eiﬁl -5fp Or 'ﬁhF'&fH“t he carbonyl group 15 is finked to

the nitrogen atom of it {i§ éﬁﬂin dn%,aﬂfra@e‘ﬂ,iif‘ﬁgnﬁﬂ%‘?ne “of rhot€ Ringafithforts,: 2

hal ogen atom (and preferably chlorine or fiiuorine); a cyano group; a vitro
group; an pafembly lopehar peunsaidrations CTHg alnsakyratipns tee sithgr af etiplénicar| y

hal ted (C~-Ci | K d f bly trif h . L] 'l
nat ogenat o8 ceabterls BRCIey S s atiupdi JHSuTEBIIRI onibaRbI an”
optiongy |y zhplRERGG LI Gomsd) al kyl, preferably an optionally hal ogenat ed
(C~-C~o)alkyl (and in particular methyl). T represents H; an optionally

hal ogenat ed ( Cl- C~4) diheoaltylggroups ase exanmples afisatyraterd aljphaticedydrocarbon-

(G -Cl4)thi oaleé%‘g.a%roup. G represents hal ogen; hydroxyl; optionally

hal ogenat e(? (5 1>+) al koxy, preferably optionally hal ogenated _
(C~-Gio)al koxy; opti ol latkeid OrRD adiRghyi Cgrq@#halakyl exdhpled’ ¥l unsMur48a! | y
hal ogenated (C~-C o)al kyl; vitro; cyano, amno; (C--C,~)afkylam no,

pr ef er abl y aliphai-bydroearhon-brsedehaings~4) al kyl ami no, preferably

di (C--C= | kyl am no; - .ar Ve i i i | w hal : d
optondd 1y subst ¢ ur WP eesah ogithaly hleBltted B b ABBE § HhERaE HAt e
atom cyaneinyhyaiony atordi ¢ff the @gtirctarbon-bRase I aflay e Gepladedy With an

optionally hal ogenated (G -C~0)al koxy; (C~C~o)al kylthio optionall ¥
subst i t ut e@x¥gem or astifar ajaimythisicabeni atom wat beingrahleite bspidcated BY the free

opt onal 1y DO e FstoriBioR S Gicdp o Tné ol @t Bon eaia chath, B ey,
which aryl b2 alkVip gy 29AssaCEERAI bX0d6d. dna/eméilfurakioms Ubet héiere higinsh
one or _nore radicals G {Cl-C-q)al kylsulfonyl; {C6 C~o)aryfsul fonyl in

whi ch aPyI Prefesaily Being separtedifieradessh wthgrebyat dpast pagicarbencatom apd
7- menber ed Hé%%ﬁﬂ’ilat M&EQ@J&”&RH{S nore hetero atons chosen fromOQ !V
su% t wi t )

and S and optiona stitute one or nore radicals Gandlor with S
((JIC(~EZ|Ci (C):) al) kf)xycar Poiey Cr ) al &)faﬁrkcaémhatibdzygroér?o?-ﬁfalsbdl i | fed no;
i (G -Clo)al, am no; . enedi oxy; ~- al kyl ene optionally
subst i t ut ewlmﬁqfﬁ&ﬁlﬁﬁtﬁz%‘ IE‘PW'-(G—-G o)al kyl in which aryl is
optionally substitut i ar I } S PG AW Qe .

(C~- C~o) al kyl am no; gﬁ}égléég)g%hgyta gﬁi ?Eg@g%?l orqa IFéfyhgﬁ%lgg%atr%%m and
ECs-C~)ajar lyquyj/qlz@:ie (}an!jeﬂlskylthesdok | cragﬁbaISpreéiﬂrftbly?/ﬁéllﬁmeCsr)mm?/:cbiar gnrtyibyclitg
C3-Cs)cycl o - -C6) a [ n ich cycl ga IS itse S titute
wen (&2 Crastiela. 301 A PhaohRyeln ErIgAs: B3 (68 unRSTsiapG JBRLMIESS The
term "al kyl ! i H j 3y | - d;

radi cal corrcgirhl% lsslt%ﬁ‘q&txgc !e@g?.%grl]n gté ggngmg?%ﬂ e’? gm%%%gﬁg%gn Atone and
better sti |Havingat Rastiwmearhooraiomsiin gonrhomdPrieferablyh eachmonbcyrde 1553+ iwo

hydr ogen atpns on t dj ff.eren rbon atons,of a saturated carbide. The

groups - CH -'m%%erg%l@?}ferayhé%%?W@"‘iqeﬁ%'ene radical s that are

particygparly preferrerhe cycloalkyl groups are an example of saturated carbocyclic
radicals and preferably contain from 3 to 18 carbon atoms and better still from 3

to 10 carbon atoms, such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl, adamantyl or norborny! radicals.



The term "al kenyl ene"” neans a |inear or branched dival ent hydrocarbon-based
radi cal conprising 2 to 6 carbon atons, preferably 2 to 4 20 carbopn atons
and betteVQ¥IB2% or 3 carbon atons, originating from thetFERVEYY two
hydrogen atons on two.di fferent carbon atoms of an unsaturat car.bi

conpri sing one or nor 30&[5\5@?"58‘#_%’5.09&3%"85 S5PURs k‘é‘?‘@f’ﬁﬁésggﬁe%!qqg@em
and -CH = CPr&b’fably The 3eemplentPbaiial Bonhdda lapaiesstsist ganerhlly anfroapbitonts | y
25 hal ogenat ed al Koxy" mean al kyl or al koxy, respectively, substituted with
one or nor eandibgjen siilldiem & to 1 eanben atamsalBxampjes f theserase cycloalkenyl!

trifluorome r s r al oal koxy group is tri~uoronethoxy.
Advant ageou&%)({:alghé&gmgﬂﬁg??tcﬁgﬁﬁég%'@r eferred are those of the 30
formila §1) in which qme arematié heBocyoiar gRIUPS! wee,Ofort kRamtphs! Ch@t any,
T, A Gand R takes) one of the preferred neanings, given above. As regards
Y) preferre@redsnandgin paictiar phenylc naphthyl antiuyl 3w Rgenanthpndi - c~o) al kyl ; b)

(C~- C~0) aSkoxy- (G - C~ el L ASH20 P
(C~- C~0) al koxy- (C~-C, Z%%ch}%é(;? ;e %’%ﬁ&alﬁﬁﬁﬁ W%%sd%rls%ty fatng),[ ﬁj%sr]aét}nl'a}ed
?g;oit i tG ;Jt7 ecci) a_wﬂldvl\rh arrmﬁnaﬁc rrcgcuc razibaaalrgeﬁxmhatethmedmd)ma@ipab)m@ g?mmsg 2
~ in which | an i ndependent represent an integer fromO0 to
4; 10 M r epatuated F.P@'JSP"@n,dyqf% %@W@é é@ﬁ'oﬂra 9"@?50’5‘@?'889“% above;
15 1) a,group 0 radi cahentfarPvill B! AEfde2 8 @xample, of the case of the following
carbocyclic radicals:

Mention may also be made of the case of the following heterocyclic

15

radicals:

P
p P
LY ) oo (AT e (I
25 ' M/l\p P
P
() =0 =0
P P P
30 p
B10: Qﬁ:ﬂ B11:|CO Bi2: (FD



optionally substituted with one or nore 9) a group -(cH2)r -o-N=o:4r 'o 20

I n which ' Integer fromO to 6; Z' represents a hyd or
(C~-C~0) ah@&/%&ﬁ’r o represents (C6-Cla)aryl optionally sugggﬁﬁﬁﬁiﬁ‘%\ﬁ th
one or nore 25 radicals s defined above; h) a group -talks-W--Cy' in
whi ch: asks repr Cl-E~o0) al kyl ene optionally substituted with (Cs
C o)aryl, i@s‘%l.f ptio y pubstituted with one or nore radicals G as
defrned above;”* WA e e O S -NHSXR2-, -NHCO, -CONH, -CO or
-S02-; 30 Cy' repréentsH C--C~4)al kyl optionally substituted with
(C6-C~a)aryl andlor am no; (Cs-C-a)aryl optionally substituted with one or
nore radi cajpwhich #hreBentsadoBer SO, lAd M TBpReEAL: N%ﬁC?Wré!ﬂeréb?{f,Hh'm,@
one or nore hetero atons_chosen fromQ N and S, optionally substituted
wi th one or representsdPcinl B2GPakspaesenie © apSidn B, R reprasente$Qe ot © and M

7- menber ed S| Ll a. / 0. PCH4 EPQY 107
rore het or ofdhrane s e SL R FPBH: BIRRRts: it IEPFRRR N atd Erefosrihe
or nore 3 adig; i BeCPaepisdanits ©;ah®E, Prepresetistd; mBaxpP gargwﬁéntis)o;angzgv,tﬂv
-(alks'-NH COqg-(Gs-G o)aryl in which asks' represents (C~ Cs)al kyl ene;_q
represents EPPERERFeR: fiRoB1D, B represents §) in Stbt Pofepigsentp st inuBdd, 5
with one or hGal D | = )al kenyl optionally substituted with
a group - N#%%@%@)ﬁglilﬁp téqr%ggantg}g‘up (C6-Clo)aryl itself optionally
? ubsﬁﬂi) t ut gdhwi th oneI Wherpheor Radeprdsents Rstheédbttoeid m’eﬁmebh Iy/\smﬂfstiwtﬁd with ?
-menber ed het eroar group conpris ne or nore hetero atonms chosen from
O, N and S) hydggen %Bm:@ﬁaﬂ%ﬁx) q@%@ikﬁ\g?&@f‘@d with one or nore radicals G as
defi nedy@bove; andl or pyit 5 = ' ; = ) Fa@hn 1N
whi ch |13@r epresents t mi n t‘%&%ﬁgé’&r@%"ﬂ%ﬁﬁrts?&%&rggﬁt@@&gt&%}%y kcy oé%re\ or
(C2- Cs) al kerfpne e S aridN, Aptionaily iasedidized €3 Cin thetase bf S amd Njnal |y

bstituted with di I G defi ned aboy: d ith ,
bt .06 411 9N GRS SRS (5 sl SRR Y rBeTS
bei ng subst 'ch@?%e&"ﬁb% ?'Tﬁ 4hetBRS Stdrﬁéi,i:a(?ﬁ' tFetlEr stift frofh 4O B hiierb %tdihs.

represents heteroaryl with a nonocycli
The following are distinguished in particular:

15 - 5- to 7-membered monocyclic heterocycles such as, for example,
heteroaryls chosen from pyridine, furan, thiophene, pyrrole, pyrazole, imidazole,
thiazole, isoxazole, isothiazole, furazane, pyridazine, pyrimidine, pyrazine,
thiazines, oxazole, pyrazole, oxadiazole, triazole and thiadiazole; and also
unsaturated and saturated derivatives thereof. Examples of unsaturated 7-

20 membered heterocycles are trithiatriazepines and trithiadiazepines. Examples of
saturated 5- to 7-membered heterocycles are in particular tetrahydrofuran,
dioxolane, imidazolidine, pyrazolidine, piperidine, dioxane, morpholine, dithiane,
thiomorpholine, piperazine, trithiane, oxepine and azepine;

- bicyclic heterocycles in which each monocycie is 5- to 7-

25 membered, such as, for example heteroaryls chosen from indolizine, indole,
isoindole, benzofuran, benzothiophene, indazole, benzimidazole, benzothiazole,
benzofurazane, benzothiofurazane, purine, quinoline, isoquinoline, cinnoline,
phthalazine, quinazoline, quinoxaline, naphthyridines, pyrazolotriazine (such as
pyrazolo-1,3,4-triazine), pyrazolopyrimidine and pteridine; and also unsaturated

30 and saturated derivatives thereof;



20 bicyclic or tricyclic nucleus conprising one or nore hetero atons chosen

fromOQ N\‘Rﬁ? he said hetero atons N and S optionally ' i xi di zed
|%‘§82"t [ p&@?‘l’%{j}g i C

form in each ring of the said nonocyclic, bicyciic ©

nucleus is 5- to 7 nenfieralid, heterodyolgs iROWHIEH egddty rond@gtld Oist 152 @y o
-NX-A-(al k") p- optionally being partially or totally h;/drogenat ed, .t.he said

het er oar yImeptesedl whetber fhgyareqonylietelly arpmatic; syab agy iorgp@mple; agidn® as

het er o Ipiel ariile; eaid
under st oo AR FEY RS BF SIsthshBh Cad' driaRiTaRE A Banyraled ScfVeiives

nmono-, bi -thersbff pherysthiazineusrd pherdxbizined above; or alternatively Ar’
represents 5- to 7-nenbered saturated or u]%is)aturat,ed Je eroqca:cl e conPri si ng
one or °nore hetero att SRBUIEMA BRdeIEAAA\hadt eamsyoaneabﬁﬁ dinsgturated

subst It ut ehaibt TrBREHE" ofERE FaBlEAI fHlhR! &a@’iﬂé%arﬁé%ﬁ;ﬁ}ag [FafSedifphees

above, the nitrogen ato possi bl'y "being optli onal
( C~- C6) al ksdiueated pprtiomandiof an-udsajumatedsportiom ghd/arranvaromdtic-pattiopar yl -

(G C6)al kyl, in which the aryl portio e optiongl substituyte .t h one
or nore radicals G a@"%@"ﬁ'ﬁ@ﬁ&ﬂﬁ@g? ?ﬂé(vaii doh @I"acbilaée opt Pﬂﬁ@”ﬂi}' ng
fused to Fof|Gwinkk WO 02/28820 PCTIEP01/ 10761 Cio)aryl nucleus optionally
substituted wth one or nore radicals G as defined above; or alternat(ve(y
Ar' rdfresents (C6-Ckoreprgbentst izorfaidrggaembatdnn;ut(€q-Cviy Yatkydnepreferablye (Cq-
radi cals R.a gef_ned bel ow,, or, when p is other than 0, aryl is 5

opti onal | yij@ Yh t QI 8TQMP Y C3- Ca) cycl oal kyl - (C~- C8) al kyl i n whi ch

| oal kyl _Jjs itself b st ] o[ | G- 0] kch
aryl s ot onal 1y HAISRERRTEI S BEs GP REofbi e e gonyldfallls )
v& th amrrprlmedh 0 tc:thé)irmtmjéncng tdfiYMXPe(nr}')d: Raételpmrm ae, hydr\%g_@hth atowh ﬁfri(leD O
In I C represents - O /-nenpered ring and 1.n IcCh eacn Spz
carbon 15 GropkihpreEray (Gebaoiih: R -GRNRatOx 8 WHsbhe SHhmAgrD
[ epl aoad Wikl 15108 Rg}saegegratgm GIERBL LG R, 18 a8ifhieh el T Ogen at om

Wien Y takes one o referred neani fgs, particul arly desirable

for Ato represent CD répresérts! i, ;ia halogerf etomb! @nidopréiepatsly Rehiorihe o8
defined below, 20 G represents hal ogen; optionally hal ogenated

(C, - 06) al kiworing) ayanPyaraupod ¥ emqn:mg@ne&yfh,al@gqnatgd dE1E3raledioNR, i s

S o) ol RsfleRnp 0oeh &) flor MG bl (S Diaaity, 1Bl BRRSBRH o
opt i onal | ytriflubsdrnttHoxg);vart bplidialk hﬁlcgefha?téﬂf(m?¢14ghio{tiﬁo?<g~g;'blaa¥:>, peeféfably

optionally SUBS ituted with one or nore radicals ) n
whi ch 4yl (G

SOUTGHIEPRG GhocPRianaly MAGeEe®; (Rolodnliahoretaeably | an

Fadi cal b PRy 0o edl e oc DR RRAN parblAL MUMAE "\ hich aryi 1o
optional | y—substi t ut @deprdsentsl ;aan optienalychalegendted €410, Yalkexybgrong; or

het eroaryl conpri sj n% one or more hetero atons chosen from
an optionally halogenated (C4-C14)thioalkoxy group.

— G represents halogen; hydroxyl; optionally halogenated (Cs-

25 Cys)alkoxy, preferably optionally halogenated (Ci-Cig)alkoxy; optionally
halogenated (C4-C14)alkyl, preferably optionally halogenated (C4-Cqg)alkyl; nitro;
cyano; amino; (Cs-Cyg)alkylamino, preferably (Ci-Cio)alkylamino; di(Cy-
Cas)alkylamino, preferably di(C4-C1g)alkylamino; (Cs-Cig)aryl which is optionally
halogenated and/or optionally substituted with (C4-C14)alkyl;

30 = R is chosen from a halogen atom; cyano; hydroxyl; nitro; optionally
halogenated (C4-Cyg)alkyl; optionally halogenated (C4-Cjg)alkoxy; (Ci-
Cio)alkylthio optionally substituted with (Cg-Cyg)arylsulfonyl in which aryl is
optionally substituted with one or more radicals G; (Cs-Cp)aryloxy in which aryl Is
optionally substituted with one or more radicals G ; (Cs-C1o)arylthio in which aryl

9



‘30 O N and S and optionally substituted with one or nore radicals G andl or

th (G bonyl; (C--C-~o)alk bonyl ;
(- o) AMETHBEER s T no: i (G- o0y al Kyl ant no:  (Co- G ATYFENE By,

(C3-Co) ai lﬁylcﬁﬂ@nagi seaéﬂ;thtecﬁwaﬁtd)ﬁélbednmat fadiedls @ﬂfb 1+-Cyo)al %/Isuh‘onyl (Ce-
(C6- C~o)a;é1l-(C1 o)al kyl in which aryl is O&ml onally subsfituted with one

or nore r OMButfpnylsn which apyl I eptionally| sebelinted @ithrere er maredrdisplses of

ks b o B RRrErsdHeaRRN Bl Sod PERRRietér o ottty

S, and Cy'Or Bpans @ and(&tidially asubistitutéd with bie surbsibrd vadidalel Gfa:ﬁd/onmmr
nor e radl cal s het eroaryl opt lonally substituted wth one or nor

radi caPs C€C1cﬁ31 aﬂ‘ﬂﬂsﬂ)'m (CorCroialimiveartanyly adﬂaé%o)aihﬂ@am@ﬂﬂ?mmo

t
and O r e AR %‘%Ce)ﬁﬁﬁvﬂ“ A S e
(C-Co)al Kﬂiﬂ‘)’oxd()(CS-C@avgl-(ﬁ@pC)%)hﬁ(yﬁnCWhlch raryhsaipthh&ﬂy isepsitatsd with one
(C~-Cs) ai kyl ene an resents (t? enyl optional émSUbSt ituted wt
O

cyano; or %ymoawaéwgf%% Wing; {60 1< wlaliyiamning: \/‘i“ﬂg‘o Wylantippa PREIRR rll\:‘or
| t t K
 epr coant aigsielia ttan el Bk itdt oAUk Trbtératlyy (€-ChaIKRaRbri/ S
subst |]f1(nt ﬁ(d)tav@?)bydwkwﬁ(cm?e)aﬂ@l i diviiah scy@!oaﬂhyl Bxﬂ?qdf es#bshmlkm mrst'_ QQF-IQ/
t a resents e sen i enyl optiona
Sobet s ut OISR REERA0 1Y which DS pritnaly RefERERaled. 1 i ch gl ke
represents (C-Cs)al kyh&ngembY "alk@BREE CicancCa C’ﬂﬂ%@t‘ Kyt ; bfﬁ%hgﬂo)ﬂ%%rr\toaryl

optionally substltute with 20 ohe or nore radica , saturated
opt i onal | yhyirbsarboutizased radicalecamprising 1 &oli 6 aiasbdp mner prefdrably dr tawyicl e

t |1 b tituted di | G,
OB s e eﬁétwﬁa%rﬁ@%rg%& i Cor 2 Rethorstones. ranatnaroe Be spmoval of
Pref er gl yywd H%«B SnUABHS oﬁ'ﬂ% diffe é?ﬁ%frﬁo.{ farorﬁg)érlﬂhﬁns%éapéa.ﬁrb@ Phe?S

substituted wih am no andl o ; represents optionally
substit ut eﬂrQMDSh-(E\lalh—ﬂ@@d —CB&-&&aldoyust:tuteja ylerss oadjpglsmaat carmynlartldmlarlw) a
group aska@ﬁbﬁ%—# I n which alks represents (C-C6}al kyl ene; Cy'

represents optionally substituted with one or nore radicals G in

particular, alks remﬁéeféﬁn(%tké@)éhé*'wmé@\@”@' PYear " vrandteddtivaleny!; b
- 5) a, group -asks-COCy' in which al ks rceé)resents (C1G o) al kyl ene; '

oY
repr esent shydroeadanyhasgst ragieal goraprisingt2itte & warbomn retoms, mferawl%m 4G

B S A Do Sl v R ALY

a group -atsh | atomaore @l ditfereab eaaim atdris cﬁl@rﬁldﬂsb&n@teerarbnde

represents (C~-C~o)aryl optionally substituted wwth one or nore 5 radicals
G Pr eferaﬁq)lvpf‘&@ﬂ§’ﬂee%"r@§é€hﬂ§u@@~b@ﬁal kyl ene and Cy' represents phenyl

optionally substi tUtIgQar\Hgg M'Q&W]ené@% g4 bl—?sauq(?f Hed d_li)oclﬁé_l t is

preferred for i) to repr
The terms ‘“optionally halogenated alkyl® and “optionally

25 halogenated alkoxy" mean alkyl or alkoxy, respectively, substituted with one or
more halogen atoms.
A preferred haloalkyl group is the trifluoromethyl group, and a
preferred haloalkoxy group is trifluoromethoxy.
Advantageously, the compounds that are preferred are those of the
30 formula (1) in which one, two, three, four or five of the substituents X, T, A, G and
R take(s) one of the preferred meanings given above.
As regards Y, preferred meanings are in particular the following:
a) (C+-Cyo)alkyl;
b) (C4-C1o)atkoxy-(C4-Cap)alkyl;

10



i - 1) agroup -(alks'-NHCO p-(C6-C~0)aryi in which alks' represents 10
(C~-Co) al oadNd p represents 2 or 3. Preferably, atky i ~- C3 and
aryl repr?&:ﬁ?@%ﬁenyl optionally substituted with vitro. bﬁejﬁplﬁl:&f as
def ned above, it is chEe r@% for el h\gl 0 be C~--C6; far aryl to represent
phenyl ; for het eroarg) 181Kk 1fe)alOKY: for al kenyl to be 15 Cz- Cs:
for phenyl to the opy) esaia¥inglesidrialy atibstifufed Withdnd'at pesta. ratifeats8) a8 ky!
or (C--Cs)al koxy; for"thienyl to be unsubstituted. Wien Y = k) as defined
above and pefigedsheyeithan 0, then it is preferred for alk" to conprise from
1 to 3 carbon atons; gnd fﬂpr) Ar' to represent: - (C3-C8)cycl oal kyl
optionally substi t ut 849EPYP oxo and optionally 20 fused to a phenyl

nucl eusjy itself optionally substityted with one or nore radicals G and
exanpl e of this is the gglig# A > ATeabove optionally substituted with
oxo andl or one or nore radi ¢al s [[5 g-GYyenbered heteroaryl, such as

t hi enyt optionally substi P £ nore radicals G 25 - phenyl
optionally substituted with o nore radicals G andlor with

(C3-C3¥) cycl oal kyl -(C~-Cs)al kyi in @hich cycloalkyl is itself substituted

wi th (CsClo)aryl sul fonylamno jn which aryl is optionally hal ogenated.
Preferably, in this da¥eichyjand lﬁ@'}Q@&@Hﬁgﬁ\pmwentaramtﬁg%rm géﬁtf’éred
het er ogycl i c radi cal LS or two 30 hetero atons chosen fromO N
and S ggd fused to a“ﬁﬁ%&%éﬁgéﬁ gﬁ?,’the said radical optionally being
substituted w th onePoepmesents 8@l © ;G Preferably, the hetero atonms is O
Preferably) the said _radi cgl has the formula B9. Wen Y = k) as defined
above and p is 0, th&hISAS %@ﬂﬁ‘éﬁ@%@%usl y takes one of the followi ng

meani ngs: i s WD 02/ 28S20 PCTI EPO11 10fi 61 (C3-CB)cycl oal kyl optionally
fused to phenyl and optionally substituted with one or nore oxo radicals
and/or radicals G the nucl RUS itself optionally being substituted
W th ogg or, nore radi cf ] ‘ optignalv SDuPrﬁxéi Utl'ﬁld with one or
more radi cdl @ 9OVR 5 p gf erdh Qei 4 chSBEPNgIlySHPS ?@W AN ¢ 1 o
al koxycar bonyl ; al kyl car®onyl'@m nd¥ hydroxyl; optionally hal ogenated al kyl ;
al kyl sul fonyl; 5- to 7nenbered heteroaryl optionally substituted with one
or nore radadichls G assirfineslsgbdve; exanpl e, optionally substituted pyrazolyl;
al kyl enedi oxy); - 5- to 7-nmenbered heteroaryl optionally substituted with
one or to nore radicals R (R preferably being %osen from t hi oal koxy

optionally substitut @;a\/\émppheﬁybml)rf-em/-l—Nhﬁc i,ch phenyl is itself
substituted with one™r hore radicals G phenl yoXy optionally substituted
with o2 or nore radicals optionally hal ogenated al kyl; hal ogen;

G
ﬁlaglrzglr;?qﬁm@ﬁﬁ %P&h%@?ﬂé[gu @{00 fﬂagfgoii/lég)r(%é)ngl tgngl-(r)nrenb)me{ ﬁd15 one or
nore radicals G phenyItrapfeseptd atgdroger@din dr{EGACYY)dlkylpne or nore
e Ar'; represents (Cs-Cqp)aryl optionally substituted with one or more
radicals G as defined above;
25 h) a group —alks—W'—Cy' in which:
» alks represents (Ci-Cqo)alkylene optionally substituted with (Ce-
Cqo)aryl, itself optionally substituted with one or more radicals G as defined
above;
o W' represents O, S, -NH-80»-, -NH-CO-, -CO-NH-, -CO- or -505-;
30 o Cy' represents (C4-Cq4)alkyl optionally substituted with (Cg-C1o)aryl
and/or amino; (Cg-Cio)dryl optionally substituted with one or more radicals G as
defined above; 5- to 7-membered heteroaryl comprising one or more heterc
atoms chosen from O, N and S, optionally substituted with one or more radicals G

as defined above; or a saturated 5- to 7-membered heterocycle comprising one
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radicals G . Preferably) heteroaryl represents pyrimdi ne pyrazol e,

pyri di ne, t hi adi azol e, thienyl) pyrcofe, furyl!l, riazol e
G PEERb Y

or imdaz to 7-menbered saturated andl or unsatura erocycl e

Cbst tut 2o PR S8 AR choPuf HEHT 0, N Bl P REld SEbSH AL Al aneer g

chosen fr ofbpd kadicals B agldefinde Ao hmarornhﬂnahwb gmub i n which phenyl I's
optional ly substituted with one or npre radic When t

r a(cjir ca: i s het er oar yi) @ greup s(aﬂﬁ’seNe'l‘ Yr( Ey'rcrm)aﬂ" lBM*B?’béi(KSdﬁpre%ﬁ (i s
25
Fapr coent ORI o tepreldre B o8 fofF 1h % ey ispdhelt) sBsfied

7- menbér edwith baermnnose:radram Gldirectly linked to -NX-A- optionally being
partial ly hydrogena

one or v ca L fCarta f‘e{sﬂbro%ﬂiné%f Sbhsfttad Wi an lsub pAISN ““lh
alkyl . al kel saldon ?ﬁ%’?ﬁﬁt iy Wl ol SSUEBNINfER drambRs il 2

(it being u t ood benzo
(t etrahydrradical®) Guagl defdécﬂryallnmtmnmthtla daylo Pymembemd |testeroaryl group

Wen” Che. cOBBGSHG O br Bre Rt atolg cBfsert fiom G N7 So sl gpabnaty Ot

- CO NRo ; grbstmeHRanﬁ% ot hereﬁéar&arsredageerihaa%bﬁve‘/ HFoPWithd lgpsp Y
represents (C~-Ci a)al k %"‘o ptional Iy substituted with (&~C o)al kyl sul fonyl ;

( C3-C8) cyc+Qﬁ+N|yl+(C1tQ1o vy natrvel y -(alk")g-Ar" 5 in which qis the
integer O or "1, alk e ts Co6) al kyl ene or (CZ-Cs)al kenyl ene, and
Ar" represents (C6- di)o')@RQP "Y#\&I'Iy substituted with one or mare

radicals R as defi nepl i‘é%en’?sothﬁrml%?b?brﬁq vely Ar" represents heteroaryl
wi th a nonocyclic, |c or tricy€lic nucleus conprising one or nore

het ero atons chosen alkbr\enbesentarﬁﬁr&s)alhyiehemr(ﬁp_-ﬂaaaikemylend S opt i onal |y
bei ng oxi di zed for each ri n S nonocyci i

tri cycllsrnc nucl eus beT %' ERPregents W@@ C‘é’&loailﬁg qptigna Eﬁft' Q%W one or
optionally fdan
above. I n’ TIArE AARAREE B (findh oo MR 585 S ?B%ﬁ%‘%%@géﬁ;b &
monocycl i cCﬁ@aryl ther saidhrapylenuglgus dptionally drejihg substibuted ywith pyrieaow! morer

t hi azol yl) g%'ycl ic (and, for exanple, benzothienyl, quinolyl,

benzoxadi a benzot hi adi azol yI) When Y takes one of these preferred

meanrngs 20-R|s tLo
substituted (C--Clp) gl é‘a%%t&? al'l Q%gfeggéenﬁ%; le‘%@k%%?g W%) 0\3@1&5
(Cz-CGz)al b@wldraobtﬂwx'bhc ﬁ@cle@s@amiplﬁ;ingamb@ ay moreGrete® atdﬁs{i; %ﬁb@ﬂﬂbﬁf@no
di (C~-Clo) al ﬁl am no; ano (C~-C~a aIk | t hi 0; o)aryl oxy in which

G
aryl is opti®8 %I%ym;euﬁé 'P‘?:FFEHE‘WW% > ﬁB‘i"%!"?("é{le%‘Egs‘nCP’é'Q'zed form, in
which each ring of the said monocycllc, bicyclic or tricyclic nucleus is 5- to 7-

membered, the rings not directly linked to the group -NX-A-(alk"),- optionally
being partially or totally hydrogenated, the said heteroaryl optionally being
25 substituted with one or more radicals R as defined above andfor where
appropriate with an oxo group, it being understood that heteroaryl also denotes

the mesomeric performs of the mono-, bi- and tricyclic nuclei defined above;
e Or alternatively Ar' represents 5- to 7-membered saturated or
unsaturated heterocycle comprising one or more hetero atoms chosen from N, O
30 and S and optionally substituted with one or more oxo radicals and/or radicals G
as defined above, the nitrogen atom also possibly being optionally substituted
with (C4-Cs)alkylcarbonyl; with (Ce-Cqg)aryisulfonyl; or with (Ce-Cig)aryl - (Cs-
Ce)atkyl, in which the aryl portions are optionally substituted with one or more
radicals G as defined above; the said heterocycle optionally being fused to a (Cs-
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25 defi ned above (C~-C~a)al kyl sul fonyl; (C6-C~o0)arylsulfonyl optionally
substltut\g pone or nore radicals G as defined above; 1"2;:19‘12&)1/?

7- menber heteroaryl conprising one or mare hetero atonms chosen fromO N
and S and n hb ittt ObndJr C81sGaA8s dfinegd
above and (9 \Aﬁ ﬁlﬁélﬂybﬁﬁftor O%E‘HQ#J Slﬁ)?ﬁtp grt]orrsergpgéio%tail %na ly in oxidized
form 30 -at@vnes advant ageously chosen from hal ogen, {C -Cs)al kyl,

by ar ogen arow (Con 8~§5n AR Copfetatys it errpkoptoralR urseEn |
opti onal | lﬂ?bﬁgﬁ?ﬁﬁ ¥a’dt?%aés}ﬁé ﬁ%‘fﬁ%@%l@@éﬁw ﬂéjotﬁeﬂh%gﬁ ra‘?’?l |s

subgroup conpou ich ATepresents
that: ¥ [1 aptionaly suwmméﬁ)wﬁrk)(ca-a)wmalkﬂdlﬁm%alkw lsgbblchtmyohalkyltils one
or nore a Nl t an a o epate ~-
optional | J I ébj@ﬁfgyiﬂi ‘(t&hc&?a&mt) yl“'ba gl?%‘y %fﬁsr{% og ionally
(C~-GCs) al kydis, @%r%ﬁ‘ )’ , (C~-Cs)al koxycar bonyl , di (G C6)al kyl am no,

ony

(G -Co6)al kyts or phenoxy optionally substituted with one or nore
radicals G as defi neEkthples oﬂ@nesmhemwlfoom iafnhetgroabswith & edoraayclicne or
nore di (C5C6) al kylam no; (&~ | kyl in which phenyl is optionally
substi t ut el?f %ﬁ%#éﬂ%ﬁ% 5?%[& &@35 defi ned above; (C~-C6)al kyl
optiong |y substituted with (C-GCs)al kyl sul fonyl; 1S (C3-C8)cycloal kyl;
phenyl - (C~- C6) al kenyl ingwhich phenyl is opti onal | ppubstituted with one or
nore radicals G as defin§d above; 5- to 7-nenberedjnonocyclic heteroaryl
chosen from i m dazol yl azol yl, thiazolyl, thisemm pyr (dyl, pyrazolyl,
furyl, N-oxypyrl dyl) @ 20 pyu-m-du-nyl al oi yl, the said
heteroaryl optionally %ei pg pstituted with onel y:. radi cal s chosen
from (C--Cs)al koxy, (C1-Tb)al kylthio, halogen, (C-CS)alk

di ( C~- 06) abkyhighi dep(@erm)aaﬁktq é’anembpr iring, an¢~lnoam%keﬂquam“ooaghon

P oau ol v A o bR YenEed dltf KT ahf Qhe e taba BT midy B4 AR Witn _
Q or N 30 @, & driNH ser ditdrnesivély @ subistituted mtrcgmmﬂi l'y being substituted
with one or nore radical s. G as defi ned above; WO 021 28820

PCTI EP01110761 or hef\ieBaryiakee; angs phithgse pﬁé%ﬂﬁéhfﬂ?@tf@?&ﬁarlws papicalsit s 5-
to 7menber g, %sf&?)'ﬂ?fdf% &{%?égéﬂa?%l as defined above, the said heteroaryl
e ed w

optionally I'ng subs one or nore radicals G as defined above.

More particul arly, wWAemlaky, #ps pesfatablesior)G ¥nddd te berdssdefiriedabelbwd
optionglly substituted with one or .nore radicals G optlonal |y sbgstltuted

pyridyf0 optional |y QubtRTesRREa Jialeaenti ngptionglly: nBplogesptad e{Celislalidlp of
corrpounds A f Qgﬁol n which: X represents H ;
10 A repr etg%tﬁ@gggwgg\r/%ﬁéed g(g{;gn%isl&x?' ik, BpL !
Ris chosen from a halogen atom; cyano; hydroxyl; nitro; optionally
halogenated (C4-Cio)alkyl; optionally halogenated (C4-Cy) alkoxy; (Cs-
Cqo)alkylthio optionally substituted with (Ce-Cio)arylsulfonyl in which aryl is

25  optionally substituted with one or more radicals G; {Cs-C1g)aryloxy in which aryl is

optionally substituted with one or more radicals G; (Cg-Cp)aryithio in which aryl is
optionally substituted with one or more radicals G; (C4-Cqp)alkylsulfonyl; (Ce-
Cig)aryisulfonyl in which aryl is optionally substituted with one or more radicals G;
5- to 7-membered heteroaryl comprising one or more hetero atoms chosen from

30 O, Nand S and optionally substituted with one or more radicals G and/or with
(C1-Cro)alkoxycarbonyl;  (C1-Cio)alkoxycarbonyl;  (C4-Cro)alkylcarbonylamino;
di(C+-C1o)alkylamino; (C2-Cg)alkylenedioxy; (Cs-Cs)alkylene optionally substituted
with oxo; and (Cg-Cyo)aryl-(C1-Cqg)alkyl in which aryl is optionally substituted with
one or more radicals G.
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phenyl optionally substituted with one or nore radicals chosen fromvitro,

hal ogen, Vi@&g%/% | y hal ogenated (Ct-Cs)al kyl and opti onal lP&Tﬂﬁ’hﬂ&ﬁ@f‘t ed

(C~-Cs) al pyridyl optionally substituted with one or nore radicals

h f C~-Cs __ kvl -
bydr ogen atom or ( CEICEya SRUAER S Tediee, Yon ) S Ao BpPIE RS Bore . |
A represegpécififdiyRe- or -CO NRa-S02-, then it is preferred for Y to

represent phenyl "optionally 20 substituted with one or nore hal og&r, vitro,
cyano, optional |y hBtldgearmuri-alks-Hes§ ¥ irywhich ik Fepresents Cgcalpliylene,

C~-Cs) al v | car ' : : ;
(S ) HBhorb o) o S/ ity (ool BhGaiPSabapod wit
substi3 gt eclewblr:1 hn?mae rac:lica&sr G;rhet’emsdrylf Gpﬁer&a\y ismbdtiﬁsbg!'awiﬂﬁomnaldr trivee
conmpounds of_ t or it is preferre or Xto 25 represent H or
(C[-rPC, 0) aF@é‘F?‘Sﬁl‘é\@r(ﬁéﬁ%@‘,‘y‘Men )p( represents -A-Y, Y theP\ preferably
takes one of the foIFﬂOQ)éleg,lpggﬁg'?pg&bap/_anégq@g%@tréprggggﬂ optionally

substituted with one or no ogen, vitro, ano, optionally

?al og)enﬂ( efl (Og@&)l\ﬂd kaiks-(](bmyl‘ dnahllli{(chramegmmlbsehtéqeﬁsglﬁll&wm;e, %nd (llyg'
C~Cs) al kyl car bonyl am no, ., (C~- Cs) al, arbonyl, (G -Cs)al koxycar bony )
di (G CB) alrﬁmeéﬁmﬁcﬂhWLoﬁﬁ‘?%ﬁWﬁ@ﬁPMW‘tBrC)éﬁ‘Qnébt@ Qrp&?m eElkPX¥ubst i t ut ed

with e or nore ' : l:ned oV )
PCT/ ELDL/ 137613591;@ ?“*niﬁbc%?iﬁ %‘hgﬁy% ?c'v er?%‘?'ggr {/’i? -@%Lai@ﬁé?er dina Cy

i m dazol ylreglarr@sreﬁtéolpﬂenyt hoptigrially, substtaed wWithi @?bno;pymﬂzp&r}d | optiodally
N-oxypyridyl, pyrazinyl, pyrimdinyl and isoxazolyl, the said heteroaryl
optional | fubétlﬁﬂzﬁ%‘ﬂlfgﬂtf%ﬂéﬁpvﬁb)@lml er aligrnativelii{CaiCaslaieden from

C~- C6) al koxy, (C~- L0, hal s | )
S (G -)cgl) alky] i no@)?:%&?gpﬁﬁlg%ﬁ%?ﬁ%éﬁ in ‘9?‘ i1} %&%I fepresents o(Sr
phenyl sul fGxg)dikytare POy dgpreskntsyhelecodryt opitarially sutsstitutetr with conenof yare

benzot hi enyl, agd a radical chosen fromz |0 2 Nz N. and 4 4 the said
bi cycl?c KBEERSSPyl optionally being substituted with one or nore radicals

s Lonet o P, AR PERLANSOR0 QURh AP Al
pyridyl; icyigne, Gy reprasegtssthiestyl optierallyisubstinded withdratogewi cal s G or
SR O A (A NN T TR RGITL I AN TR T
S chosen TPARTRAET S RipreseniCREmiatyy Toalyil dhongty Shoshutpl i 1 o
chosed0f r aneoro mord tadicals @; cedturaied disterodnd aptionafly subistituted vttt oneadr y
substi tut er%o\r’g trz?digag e;r sgt?ﬂ'aeteaut?e teirotclil%et gpt(l:cpr%)aslﬁlnsétgs {tﬁt%éowﬁﬂ dontehgr %’r(l)ore
radicals G and/or oxo; or (C+-Cg)alkyl optionally substituted with amino and/or
(Ce-Cro)aryl.
Preferably, in this group, alks represents (C4-Cg)alkylene optionally
25 substituted with amino and/or phenyl; and Cy' represents phenyl optionally
substituted with halogen; (C+-Cg)alkyl; furyl; 2-oxopyrrolidinyl;
h - 4) a group -alks-CO-NH-Cy' in which alks represents (Cs-
Ce)alkylene; Cy' represents phenyl optionally substituted with one or more
radicals G. In particular, alks represents (C4-Cg)alkylene and Cy' represents
30 phenyl;
h - 5) a.group -alks-CO-Cy' in which alks represents (Ci-
Cio)alkylene; Cy' represents heteroaryl optionally substituted with one or more
radicals G.
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WO 02/ 28820 PCT/ EP01/ 10761 radi cals R defined above; and benzyl optionally
substi t ut\ge gahkdreone or nore substituents chosen from oxo panderogorsadi cal s
R defined above. Anot her subgroup of conmpounds of the fornula 1 that are

particularly activepsgfpasiys amis Cr@ﬁfé%!éﬁfés (Of,-ChaikiRnalland Ty brebréddntf2Y 2
10 in which: Y2 represents’ 3-pyridyl optionally substituted with one or

mor e subs pheoghoptionady eubstilote wﬁhéﬁdcts)ﬂikyladl cal s R defined above; phenyl
optionally substituted th one or t e OX and
the radicals R defi ?‘? ofe 8MHY 3%@83% \%u‘?ﬁ ‘% cqﬁgs; '%Eie'érﬁa;r'lt hg%

opti onal | Ceidikpiehe! Ciyutastesbhts @}ecﬁyarypbpttcsr@ailycﬁjﬁst@te&r\mtﬂﬂ@hep@ﬁﬁmreed

subgr oup of corrpounds of the fornula | consists of conmpounds in which: A =
CO and3Y =adicalsi( al k" )" -Rey (carbamates). 20 Rey is preferably phenyl

substituted with fl y,

2-met hyl - 1- propene, l‘?ﬁe c%}gplg %IR%&%?%%% @/1 ‘%@?‘[’W@sfﬁ a[r{cfu ede\‘g? rret hyI
The |nventph@n | & mrf;gytgfmsﬂmed)with Hafogergds the conpounds of the formula 1,
but al so tovvards the salts thereof. 25 When the conpound of the formula I

conprises an acid fHBenonT Deagidefingd abouepitds p&eféﬁ'legdﬁyl)lt@ reRrgeenton) this
U1 ey o o QNS O S e

salts with organic or bases
f or med 0w t(C4+Gy)alkgleasrand poreprésemis? oaBkaI i mat als, alkaline-earth 30

metals and transiti ch as i u tassi u esi um

or alumnium or wi %Fregfgrégb @SJB’E? i @ e@?ﬁﬁsﬁ% &?‘W‘%ﬁ?" ni nes

(such as %ﬁsﬂmtm nitrbl et hyl am ne pi peri d| ne) pi perazi ne or m)rphol I ne)
or with basic am no aC|J , or with osam nes (such as negfumine) or with

am no al cohol s ( sucHNhen3Y anj)rasbdefined abovk, At svpreferrbd fot aligiito be \&+Cs;
82'5,228]? SnEfSF /@,%Dl%/r%:gzgslen P enylh For hote e?éjaprg fo f réé‘r‘és&?{ Wén%ll;l fo?%ﬁ?éniyf?os bé

15 C,-Cg; for phenyl to the optionally substituted with nitro, halogen, (C+-Cg)alkyl or
(C1-Csg)alkoxy; for thienyl to be unsubstituted.

When Y = k) as defined above and p is other than O, then it is
preferred for alk” to comprise from 1 to 3 carbon atoms; and for Ar' to represent:
- (CsCs)cycloalkyl optionally substituted with oxo and optionally

20 fused to a phenyl nucleus, itself optionally substituted with one or more radicals
G; and example of this is the radical A defined above optionally substituted with
oxo and/or one or more radicais G;

- 5- to 7-membered heteroaryl, such as thienyl optionally substituted
with one or more radicals G;

25 - phenyl optionally substituted with one or more radicals G and/or
with (Cs-Cs)cycloalkyl-(C4-Cg)alkyl in which cycloalkyl is itself substituted with (Ce-
Cio)arylsulfonylamino in which aryl is optionally halogenated. Preferably, in this
case, aryl represents phenyl;

- a 5- to 7-membered heterocyclic radical comprising one or two

30 hetero atoms chosen from O, N and S and fused to a phenyl nucleus, the said
radical optionally being substituted with one or more radicals G. Preferably, the
hetero atoms is O. Preferably, the said radical has the formula B9.

When Y = k) as defined above and p is 0, then Ar' advantageously
takes one of the following meanings:
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and for exanple aI nltrggenhator‘r)I this (r:]orrpound may form aI salt with an
. . .

dimgl e) ‘*&ﬂ@i@fﬂhgdr ochl or i de, Sﬂyélfoé“rém deSul fate. hydr gcilzﬁﬁz g

. e >

and par ot ol ueneeurt dfrae AU, Shiparivy Wb 8, SRR calr BHIARTS.

sui tabl e sepafititdd Witk ofé Yopimbld 878 radicAls dndfoCRIIGHIS G, Ble phenyl dueldus | )
such as picric acid, oxalic acid or an optically active acid, for exanpl e

tartaric deelf opipnaliybeinosubsifuded with oneprmatRradicalsi® or canphor sul f oni ¢

acid. However, a pref p I

conpounds of the fornﬁﬁéﬁﬂ M%QWaP%%@?Pl cal yagécébﬁégféz régtlcgs or?gases
Formul & | prefdrablgs béingt hehosares fmi'n geaurmiyrl d‘fdlog@rﬂﬁEnErcﬂndalkaoameBrs
of the corrpounds of the fornula 1. conmpounds il lustra %Q!" in th
exanpl es aﬁlsyﬁarsp@vhaaanoAthxvlheﬁéon#wnhal@aemmeld kyhrade/isitanyt fedPr {cal | y

of the COWB %?e be{a:e?g H)yl ‘5@’:&%!&3&@3&@%% o%e Qng?ré?f Gf&lezélsuéWQQg

t hese, partrcular BHGRE nPe
N-nitr oso[fphenafm ongily siyﬂagﬂnhtédrnyk@mlwwkvbmﬁmw ne; -
N- ni troso[ phenyl henyl sul fon

N- ni t r oso[ 4- net hoxyp‘h nyP] {-mgmb @L’??@ﬁ%&ﬁﬁ &F'&Wl%ﬁthﬁWﬁ?‘&W%O“e or
N-ni t rl%SOQ%oF@FMQ %€ (i ipkb il beRig ChoseRararhthidaieRY! sitionalp Sepy e

am ne;

mn |t tr 0soj mhrlehboyggplfmgwnm [whi¢h phenylns@seiﬁ),wbtsﬁhum}mymthlrmm?pp hmmlr]aﬁmelsg )
ntion may al,.so, be na 0 e 10rnmul a 1N | a
T o 4 oo et Preayesaontofaly SbstiiRa\ER Shs otpiote "bseRidals Gl Pricaaly

dY=2t h A y -
ZRdY—phelanmageﬁatéra%l bﬁglgipﬁgﬂgg Pé??@gll?ﬁ%{o%@rco%uﬁﬁds g& t¥1’e
i nvent i on teaf-nmmbéred petermnyt optidmallyi substitted with aﬂdmaycatrbnoeybandlfpngwth
f the f I Il Qf th which T
SIS Gue it il ot 61 Anewlig pottinal, Substitilech wih By bt dnete
ni trosat | NGARIG), P@rréfe%@r IRGtEBUAN RBRAIENE X BYRhRINS, pYtdZohSabiAdinggent s

are an alkali nmetal nitrite (and in particular sodium or potassiumnitrite)
or a G - CAoxdz0i4, tmad:aque tthienyl, }DNHD@r fusyll, Ehirzole, triszale ar tmldtaEOhhl ch may be

ront i oned 15 ethyl 1t £ HayEPPIRE GBuAlel R iatlieioy Terieie o,

2,3 " T 08 oA, e e oS bAs 5B

depend%o ononé er mararadigals R and/or oxo, R preferably being chosen from alkylcarbonyl;
phenylalkyl; phenylsulfonyl in which phenyl is optionally substituted with one or
more radicals G; alkoxy.

When this radical is heteroaryl, it is preferably pyrrolyl or piperidyl.
When this radical is bicyclic, it preferably has the formula B1 or B6 in which P

25 represents O.

- bicyclic heteroaryl in which each monocycle is 5- o 7-membered,
the monocycle not directly linked fo -NX-A- optionally being partially
hydrogenated, the said radical optionally being substituted with one or more
radicals R and/or oxo, R preferably being chosen from nitro, alkyl, alkylsulfonyl

30 and aikoxy.

This radical preferably has the formula (it being understood that it

may be substituted): benzofuryl, (tetrahydrobenzo)furyl, (dihydrobenzo)thienyl,

pyrazolotriazine, thiazolidinopyrimidine, pyrazolopyrimidine.
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the nitrosating agent used and on the reactivity of the substrate of the

formul a | at least stoichiometric. In general, thgJdRRintayl 0 of
the nitr ‘é’gtli%sgézggent to 20 the substrate of the fornmula TPI ralﬁ’g/es %etween

L and 39, eaul va ent A the Sofictilnisist iMReRrhuRlf af SEifH] 8l Al kepredliRg ! he

nitrosating agent is and nitrite, a person s n the art

may readi ISOgd@@-NRye are@Q-NRy- S@Qfdlthemp&fememmeammwobﬁwe Jastfolldsﬂs
preferably from1l tQ,5 and befter_s iV itrite
relative 2S to the subSEPSENEY (%Eﬂ@aum aOP 0“ ensaﬁ%ﬂH{q Hgent

s an al ki Qkfikiibn kO CHERICARRL 6r Sifbrhgifay kg hrecess |0 " he

presence o ui valeht's preferably from 15
to 20 fiol ar equi val emwdich el atl ve to the amount of substrate of the formula
1. 30 The choice of 39 b !ﬂ @ qe tenperature conditions depend in
particul ar on the type'BEHPEPLESi'ng agent selected for the reaction. Wen

the nitrosating agericiepfSGHR (OFOCHR RN BH@I NSRBI S

advant ageously chosen froma cyclic or non cyclic et her (such as di et hyl
ether, diisopropyl difdeprasentsliyetCadarhoptidnalasubsituied: wihyenaanenee 23

WO 02nss2 I hyl ene gl ycol dinethyl ether), an aliphatic

or aI’OTTB.tIC} ?%e%s%%ﬁ‘%@@ar bon (such as chloroforn carbon

tetraqgbl oride, di chlgraigirhativaly Ak WWM§%%té?ba@ll wmpaqh@ﬁtx@m\, bicyclic

Preferably) the solvent is tetrahydrofuran di et éi et her or chloroform 5
&

The react .ertnt:wlwewﬁ!eu%cmnrlsg@r@m%prynqrﬁehetaim mgghesendiem O Mend7oc

CBuco,  vateae R R N R8s Sltonafly boRgeRfu e AR o8RG e

will be pegaﬁ@rmadocythtebroybwbﬁftncwhcmiudbuﬁ beingebhes Binembersaeanduthe of
between 10 15 and 30C, fqr exanp bet ween 18 and 25C. !n the case of

t BUONO, t Heig rteseany ppﬂgm@fyebgmg/ sybstifted withdong  enIBets dadicals R as

t enperat ur fme&)ggcwaeen 40 and 65C, .for exanple between 50 and 60C. Wen
the nitrosating agent is AGONO) it is desirable to add thionyl 15 chloride
to the reaction nedilanthis/hesfertréd dleﬁmttoaadfm,gh@tgm“atryi s piSFO3ANG; midmecyelict | on

car boxyl | & y.,%grr r@'ﬁ%%p > R iR abdB el PoizalYl o {IBAgelyR ol Boyelc
b - h
etween - ﬁ agent |s %ﬁo‘éﬁ gmnohjft xadiazoRdr Bélqzotl?\padh pij.he

nitrosati vent s a‘nrtrrte suc
acetonitrile or i sobWﬂ'!pndﬁtaheslme d)ftthese pesferrattineaningstd pyri di ne or

N- di hyl am nopyri di e rea nedium the reaction tenperature
bei ng 4Yai nt ai ned bet éﬁaggﬁfgagﬁgué 3% 'BFBf er abl y bet ween -25C and 5C.

vhen the ni trosat i nohAegh; GEicHAIY slaagmuf&t 1-e o)énk?ﬁoﬁuaﬁaw hERERNBRM 25

reaction is preferably carried ou ina str ar ‘erotic ne

Advant ageoﬁ%k?:o)@lhexy,ea@ﬁm)n Iﬁﬁdﬁ:ooaﬂ@myearbanat 1a6¢b)alkBIcaerth of{Ch-ewi s

A 2 Soa) 5. GadERHriahon, S ol i oeyess: ACHRP RIS dCs
par ti cul ar Ceyanih-aERt wRichtdigl Fsrb&iﬂn'aw suBﬁltﬁfédﬂbﬁF\ 'dheabﬁﬁﬂﬁé rQanals G as

(C -C4)al kanol type (such as hanol ™ or but anol) ded. Thus, a

sui t abt®e rdelinedmbeyvei L(%ﬁmn)ﬂ/wf%wl s&se@toé@l’ylssllfonyﬂ @ptwhallyf isubetxmt@
01 76,
T A AN 6 R

acid; - a ammbnémgoéncwr%o@ﬁemetat@n@cet%sen o @t N arlf SV\@hGrophBHéWO'
and hydr ochloric acid; - a mxture of water and Al 2(S04)3
substituted with one or more radicals G as defined above and ln which the
nitrogen and sulfur atoms are optionally in oxidized form;
30 - G is advantageously chosen from:
halogen, {C4-Cg)alkyl, (C4-Cs)alkoxy, nitro and cyano;
- and T is advantageously chosen from:
a hydrogen atom, (C4-Cyg)alkoxy, (C4-Cio)alkylthio or (C4-Cio)alkyl

which is optionally halogenated.
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- a mxture of water and hydrochloric acid. Advantageously, the reaction of

t he al kaly nitrite wwth the substrate of the fornul q,djlm}ﬁnmgried
out in a"r‘{’lozi?%?ééoof acetic acid and water, the ratio of the acetic acid to

30: 60, for oxanpl o & Biegod Shegrdud Ry OF o OunEll R L

the al kal repretenmtsr80s id suctpthatti ssol ved in water, is added dropwi se to a
sol ution of the substrate of _the formula 11 in acetic acid. The reacti on of
the alkali metal nitrePEESEMH t he substrate of the formula 11 is carried

out at a tenperatur ?C{y@ g"yiepends on the reactivity of the 15 species
present; this tenpera ur eheral |y ranges between -10C and 50C and

preferiably bet Weenf phénviraptianally hiestituted with bosairimore hﬂog?nmitre, cyang, ed
out in a mxtur acetic i wat er , enperature o et ween, - 5C
Ond bac i Sphanait. Beladepate {Gs oo dpganalio haRaanmed (o CamkpREcGr o 1

t he subst iRl a _( ablgr. g [ Lot _
presence o Bé;k%tﬁ%gﬁgfﬁﬁgl i41d1a¢62%%glrca gt?pdcrr@'!’i c (géﬁégénl!( 8%%%%& e gﬁ ‘(anol S
whi ch may GaelkpaminmddeCealiytsutianyl, oephanaky optiopaitypsulsstitsied withr bréwranoi

et hanol bein rticul arl referred. Polar solvents that are preferred are
hal ogenat E&OF%JEEG@ ﬁ%ﬁjg@ge‘fﬁﬁ%"eas nmet hyl ene chl oride, chloroform carbon

tetragpl oride) di chihapriynansptiofBliyr cRERAed Orwith Chdkd ohanzairge adif®Ls
such as di et h¥| ether, di'i sopropyl” ether, tetrahydrofuran, dioxane,
di met hoxy &lehaliigamingi et hyl ene gl ycol dinmethyl ether; nitrites such as

ai met hyl f or mani dey  ATEBYROrECeRiy BRyARRBERY) AR stBstimedpitn one
hexamet hylor3foeasiizps 6aglaefidettabvd: ur es of these solvents in any
proportions. Advant a&eousl K,I the nitrosation reaction (when an al kyl

y

nitrite is used as ittCadalkyirmpliagaili substitutedrwidhl (G1rCs)atksufonylir e based on

an al i,phati c hal ogenat ¢ bon and a nitrite, and, for exanple) in a
90: 10 1?_0 50: 50 and 2§3@°@§%@%820 PCT/ EPQI 110761 preferably a so:1 o to
70: 30 mixture of chlpwemn(@-@@yéu@ﬂgt Miwhidh hehyl it feptionafg Bubstitliter winol .
The anount of al kanol ich needs to be incorporated into the reaction

medi um i s ARG OIIAPLS E%dic%{ﬁé%ﬁaid@@"?@abﬁﬁei nvention. It generally represents
o e e ot B REREREL S ool KA i o 25
t enper at urpyrazolge niisaddlyl, nthieryhi peddyiet pyrazolyk 0 Gurghd Ne6Xymymidylr pYeziiy,y
20 pyrimidinyt and isoxazolyl, the said heteroaryl optionally being substituted with
one or more radicals chosen from (C4-Cg)alkoxy, (C-Ce)alkylthio, halogen, (Cq-
Ce)alkyl, di(C4-Cg)aikylamino, (C+-Ce)alkylcarbonylamino, (C4-Cs)alkoxycarbonyl,
phenylsulfonyl and pyridyi;
bicyclic heteroaryl chasen from quinolyl, isoquinolyl, benzothienyl
25 and a radical of the formula:

] 1
2 N, 2 A N
O or /S
3 N SR N
30 4 4

the said bicyclic heteroaryl optionally being substituted with one or
more radicals G as defined above;
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bet ween -10C and 10C, for exanple between 0OC and 5C. 10 According to one

pref erredy@nidedigent of the invention, a solution of the | te in
t he al kanol |?§% ded dropwi se to the substrate of the for?ﬁ(}‘%/kﬂ)@lwé

Cart o8 out ' n'a ot RARGHE AR SRRl S B polinCi B 2.
al i phati c mamibered monaeldid kéterdary) @ efinddBbbve, thetdaid tetareanybogiioraligci d

anhydride and the corresponding al kali _nmetal carboxylate salt, in the
presence dieipggybstifytegwity oneofmere "aQ'qaéSa@tﬁ%‘i'ﬁﬁfﬁﬂi aPP¥®nsi sting of acetic

acid, acetic anhydri A3 b : this
case, the reaction tl\ggrr"]:?epg[-tur e rIW;” a %2{‘ gaggggﬁﬁson%g%ai r‘;egg&lbegl‘[%\e‘?@hndi%\c and
100C ansd pomticeaiip lsubbiiiutert withodherod nd5F€. radizalBh&; optipnaliy substitutee pyridylil a | |

may be prepared by carryi put. one of the foll ow ng processes. A -
Pr epar atio‘gpahﬁna!‘)‘@uegﬁﬁ iRdinYke fornula 11 in which A represents CO and

Xis Hor alkyl. 25 ' ' ﬁ]ﬁrﬁ‘ ' il

particularly prefer rA@tPﬁbgﬁﬁrﬁgyﬁaﬁqéuﬁeébzgprg%ﬁ%saﬁg?é e #%?Eﬁﬁ{sﬁ% l.

26 WO Osfagsamounds in'whith:DC 111 PCT/ EP01110761 F 1fCO~Z~, T ~ hDC CO-Y N

depratedion HN T | *IX—COY 11, ,(A=CO) 9~emel In this schene, T and Y are as
[epreseRts

defined the formul a resents Hor (GC-Co)alkyl, P represents a
protecfg ng group forA}m_eggﬁﬁesbwction and Z 5 represents OH or a residue

of a carboxylic acid-activating group as defined below. G oups that are
suitable for protectY representsm no function are acyl groups of the type R-CO
(in which Ris a hyOIprh0 %Pog{igr%lﬂlrs&nsti?dtlég tWitthl‘(!:fla %?lnln%/rle’ radicals chosen from
nitro, halogen, optionally halogenated (C4-Cg)alkyl and optionally halogenated
(C+-Ceg)alkoxy;
15 pyridyl optionally substituted with one or more radicals chosen from
(C4-Ceg)alkoxy, halogen and (C4-Cg)alkyl;
T represents a hydrogen atom or (C4-Cg)alkoxy.
When, among the compounds of the formula |, A represents -CO-
NRg- or -CO-NR,-SO.-, then it is preferred for Y to represent phenyl optionally
20 substituted with one or more halogen, nitro, cyano, optionally halogenated (Cs-
Ce)alkyl, optionally halogenated (Ci-Cg)alkoxy, (C4-Cs)alkylcarbonylamino, (Cq-
Ce)alkylcarbonyl, (C4-Cg)alkoxycarbonyl, di(C4-Cg)alkylamino or phenoxy
optionally substituted with one or more radicals G as defined above.
For all the compounds of the formula |, it is preferred for X to
25 represent H or (C1-C1o)alkyl.
Nevertheless, when X represents -A-Y, Y then preferably takes one
of the following meanings:
Y represents
phenyl optionally substituted with one or more halogen, nitro, cyano,
30 optionally halogenated (C4-Cg)alkyl, optionally halogenated (C;-Cg)alkoxy, (Cs-
Ce)alkylcarbonylamino, (C4-Cg)alkylcarbonyl, (C4-Ce)alkoxycarbonyl, di(Cy-
Cse)alkylamino, (C1-Ce)alkylsulfonyl or phenoxy optionally substituted with one or
more radicals G as defined above;
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aryl, arylal kyl or heteroarylal kyl radical, R optionally being substituted
wth al k 20 al koxy or hal ogen), the groups form t he
formul a %O%&%%g or the groups form ng urethane of the fg%nﬁgﬁl}%mz (in
which A2 and Bz are, ind I kyl rvl nyl.al kvl . or cl.oal kyl -
optionally substi tutsécfg\/\f ?ﬁ%ﬁ%ﬁ&/ T%&Looc&gﬁ%?\%%rpg@énchosg% gﬁ%?‘ﬁ?ﬂ%@hy A2

and B2 forp%aimﬁftﬂhﬁzdm,t hhréw,nbgﬁ@ﬁ?npﬁéaﬂwhi‘xﬁﬂ bRESRyyRiam, pyrefg], or

pol ynucl ear, preferably nono- or binuclear, Saturated, unsaturated or

aromat i ¢ ¥figtidisycpeddpexareiyl] he seist heterearyhioptionally being suhstitutechwitbgen) |

t he groups, f.0LmM t Dl e - &S, N i and
52" are.as oRe: ehileaC RGN fom (5 Cokmin. Crcaikttibnbdidghl s 1|
and | Vsr ei@Halkpl tifGreCeaikyrinb| (ENEglalkBcarBodylamike Q@4-Z§Fa?ﬂoxycarbony!,
PCT/ EP011107GL ir} ich A~,qand B~ are, independentIyB al kyl, aryl)

aryl al kyl nylsfreayliand ByidYénal |y substituted with alkyl, al koxy or
hal ogen, or alternaty;M&gh: r

carbonyl groups, a tr?tt) o-'ggfrgf%@?%l?gpég{]?oéﬁlﬁ%@ag%E%#bﬁgpﬁﬁﬁ%%@ar,
sat ur at ed)chaoseafftonat ed or aronmatic heterocycle optionally substituted with
al kyl , al koxy or hal ogen - such as phthalimde, tetrahydropyranyl groups
and, nore rarely, alkyl, alkerdyl (ally! or isopropehyl), arylalkyl such as
trityhgor benzyl, and gro yl i dene typs. I of protecting
groups for the am no grou%O be 10 nmenti{ dFe tnhe formyl group,

the acetyl group, the chle o8 gQup, ande di group, the
phenyl acetyl group) the th'h L m4 group, they Q! Ry car bonyl group,
t he benzyl oxycarbonyl group, e triNtyl group, the™} oxybenzyl group,

t he di phenyl nmet hyl group) the4benzyl i dene group, theé p-nitrobenzylidene
group) the mnitrobenzylidene group, the 3, 4-nethyl enel5 di oxybenzyiidene
group and thaeaid bisyoclie beterganyli eptionallydpeingisubstitutedywithcanss ot hatreaadicals
parti gyl ar p r,r re especially (C~-Cs)al koxycarbonyl and

(Cs-Cﬁ-g) aré%—s(@?{ngeﬁ%g“%wycar bonyl, such as tert butoxycarbonyl and
benzyl oxycar bonyi. The conpounds of the formula Il result of fromthe
renoval of the 20 protecting group P in the correspondi ng conpounds of the
formula | V. The rendegther prederred subgraupoigecarnpomndss of the farthubaid consiats
manner whi gh | ventional per se. Suitable nmethods are described in
parti cul ar&i "i‘?%‘ﬁ@ét'f‘\)@'%ﬁoups in Organic Synthesis, Geene T.W and Wits
P.G M published by Aedpmre¥énteycond Sans, 1991 and in Protecting G oups,
Koci enski P.J, 1994, Georg Thiene Veriag. 2S The conpounds of the fornula
tV ar @0prepared si npl yewgseatscpyridyl;phenybopienaliyasubstituted avith onaorfroereul a

repr osent S200H® 55 S REmAEl ke el PR Bpb<gcue Wb Ohel B e

car boxyl i aadipats Gn activated fom-, preferred activating groups are those
which are well known in the art, such as, for 30 exanple, chlorine,
broni ne, azide, ini dDARUP RfncemppuRdsaf, the. fsmuda (li has| are particularly

N- O succi njdp i rly pival oyl oxy) (C~-C4 al koxy)
car bonyl o>r<%/ su&?ngs@f%zaﬁ%@@%’@é Sgﬂ%r@f@p{?% - or dicycl oal kyl - O urei de.
When 25= CHin Y-COZ, the reaction of Y-CO-Z with conmpound tli is carried
out in the presence of a coupling agent sugh as a carbodiimde, 28

N
]
CH
™o NH’u\Y1

30 in which:
Y4 is chosen from pyridyl optionally substituted with one or more
substituents chosen from oxo and the radicals R defined above; pyrimidinyl
optionally substituted with one or more substituents chosen from oxo and the

20



WO 02/ 28820 PCT/EPA /10761 optionally in the presence of an activating
agent suc oxybenzotriazol e or hydroxysuccinimde w | diate
WSl "L BebdlBhdTe

formation o yl - or dicycloal kyl -0 urei des. Representa oupl i ng

e sl upi GRS, 1R e AR 3P BERRH, SRlaNl SUSRuli MR g bl aBelony
chloride. 4gisatitgérty chosenéropbko axd did yadichie R aefitydabobedi nent, Y- CO-Z

represents Y-CO-OH or Y-CO-hal in which hal is hal ogen and mare
particul arly a chl orfRether skpgimePh eompornds @i dke frrsnula bthatare partiquiarly

desirabl e - pe : ' .presence of a mneral or organic
base such gg‘&%@%%%ﬁg%%%ﬁ%éd@r gEaCh as an ammoni um or al kali netal
hydr oxigle), a carbonate (such as an li metal or al kaline-earth netal
carbonate), an alkali metal alkoxidey an alkali netal am de, ammoni a,
triethylamne, tributylam ne, | dLRE O ! net hyl norpholine. 15 Anot her
sui tabl e base which may be usg{ arg bupported bdse. Resins of this
type are commercial ly awall ab Fnt i d 8 be/rgetgle, for exanple, of

N, N- (di i sopropyl) am nonet ystyrene~&nd NHTF phozl'"r\rborret hyl pol ystyrene
resins. The nolar rafiio of the base to the conpound of the formula |11 20
general ly ranges between 1 and 10 equival ents and preferably between 1 and
5 equi ygl ents. Howevgywhiche reaction may be carried out in the presence of
a large excess of base w thout harmng the correct progress of the
reaction. The reacti ¥p tepregasisrdbyy ﬁa@pﬁmllyusubmtate;bI\N/itkntonel pr capteai n
cases, the b ct as solvent. This s the case, for 25 exanple, . for
pyri di ne. &gg§ﬁ\_}§r$t% osefirgn %mtgaéafi@a'?ﬁ&ﬁ%&é‘éﬁ abqys: &Ee%\grqrh%ea“y

sol vent andypéifliite@*#ith! Gne drhRbROSIRASEN EhesahRomSekd «Ae Rl Rdiee R

chloride, chloroform carbon tetrachl oride, dichloroethane, chlorobenzene
or di chl or defirett sakqvali eRiFbroeCHCY liei whichaGy c nepresents gihenyk dptisoaline

<tor ontome o bR T o Ry B SrDRBIEER G cxcacs of the aci d halide may be

used. Thus, the nolar ratio of Y-CO hal to conpound IIl generally ranges
between 1 and 2 and preferably between 1 and 1.5. 29 WO 02/28820 5 10
PCT/ EPQ / 10761 Another preferred subgroup of compounds of the formula | consists

of compounds in which:
A = CO and Y = -(O)m~(alk"), -Rcy (carbamates).

20 Rcy is preferably phenyl substituted with fluorine, chlorine, methoxy,
cyano, pyridine, cinnamyl, 2-methyl-1-propene, nitrate or oxazolyl optionally
substituted with methyl.

The invention is directed not only towards the compounds of the
formula |, but also towards the salts thereof.

25 When the compound of the formula | comprises an acid function,
and, for example, a carboxylic function, this function may form a salt with a
mineral or organic base.

As examples of salts with organic or mineral bases, mention may be
made of the salts formed with metals and in particular alkali metals, alkaline-earth

30 metals and transition metals (such as sodium, potassium, calcium, magnesium or
aluminium) or with bases such as ammonia or secondary or tertiary amines (such
as diethylamine, triethylamine, piperidine, piperazine or morpholine) or with basic
amino acids, or with osamines (such as meglumine) or with amino alcohols (such
as 3-aminobutanol and 2-aminoethanol.
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During the reaction of Y-CO hal with conpound Il1, the tenperature wl|

gener al | H@Ez tai ned between -20C and 20C and pr ef er ablpebgl, (- 10C
and 10C, X’1Y§(r32exa{r)1rpl e between 0C and 5C. Wen Y-CO Z represﬁetnts yi% OH, it

5 particularly advaphagenyinindlif BE e tortfyid- I06aREHLES T bhBRORREAGK,

chl oride as coupling agent, 1n a proportion of from preferably
from 1 to dandfomeixampieai nittbgen atora| this compound mpayi faimi Bl salivwith @anagrgahie sane
time working in ofdoar aprotic solvent such as a hal ogenated hydrocar bon.
Accor di ng fifgﬁi”ﬁr@a% odi ment (Y-COZ - Y-CO-OH)) aliphatic hai ogenated

hydrocarbons are prgftRy Isgfts aith ObMRHIS - ordinfiRbRN CAEHS 8@, bRIrExaAApld, Ctiear | y
suitabl e, and the presence of a base in the reaction nmediumis desirable.

Advant &gedigirgchleride, blydrobromides ewifate niydrogen dwilfates odihpdiagenppaespheaie.y

b of or anl e e maate. £ AABR Aenest b AR s Fubo Bt e 15
bet ween -20C and 20@'rﬁliﬂ1vbﬁﬁc§r€él§iéd&er@%bl@@fﬁhicﬂ@ﬁb\ﬁ_@?s&@éblefs@baﬁtmre

between OC and 5C. Schene 2 below nore specifically illustrates a_nethod
for synt hedystphigatempbithr compoupds of thre fommiay, suchs ag-ricrie  axids oxalie acid~ T \

| 4 NOzZ-PI £ Cl.: 30 ' AN ctlon \
N~ vm ; t heé{e a? ?{hﬁ@&s Q&ﬁ%%%'&rféﬁ&\%hﬁé &éﬁghédg%{gb{ﬁéﬁ?%%oyﬁsﬁﬁﬂgaéq% . 30
WO 02/1288 20 aREaIEREIH 130¢hphorsulfbnic atids However saligrefdreedasubgoapodf i
formula V-1, in which T is as defined for conpound 111, is reacted with

formc aciePneiteofagalls clthe semperndndf the Homrulaol yite pRamAcesticallso as

to obtain é&% %Bl?%CM '&rbé@&s amde is reacted with p-nitrophenyl chloride
in the presenge 0 sogi umin a 5 mxture of am de and of aromatic

hydrocarbon as sol vefdrmidach insludesi aflutie diypéo| ofergeometrical isomers and
di et hyl f ormam_de), at t enper at ure of _bet n 100C and 200C, in the
presence oOFieE e@&féﬁé&@%ﬂq%ﬁmemﬁg,- to give the di phenyl ani ne
VIl. Afger protecting the amno group of the amne VII, the resulting

protected am ne of the formula VII! is subjected to the action of a
reduci ng agent so asThe cobnpounder illusthatedi inr thef exarnples arg preferradi Aomong

(At e oo o0 T Hderirar sob el o e ehpoUes ot Eiries 71 ¢
pal I adi um ors gRIGEO2O, 243 and 251.
Among these, particularly active compounds which may be

20 mentioned are:

- N-nitroso[phenyi][4-(3-pyridylsulfonylamino)phenyllamine;

- N-nitroso[phenyl][4-(phenylsulfonylamino)phenyllamine;

- N-nitrosof4-methoxyphenyi][4-(3-pyridylcarbonylamino)phenyllamine;

- N-nitroso[4-methoxyphenyl][4-{{4-methoxyphenyl)sulionylamino}phenyl]-

25 amine; and
- N-nitroso[4-methoxyphenyl][4-{(3-nitrophenyl)carbonylamino}phenyl]-

amine.
Mention may also be made of the compounds of the formula | in
which:

30 a)T=4-OCH3;X=-CH3;A=CO;andY = 3-pyridyl ;
P)T=H;X=AY;A=C0;and Y = 2-thieny! ;
c)T=H;X=A-Y;A=802;and Y = phenyl ;
d)T=H;X=H;Y =CO-NH-SO2; and Y = phenyl.
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A person skilled in the art will readily determ ne the precise reaction
conditions for these reactions, these being conventional reactions_ of
organi c 1¥QRABY® 1y The compound of the formula Vi1 may BEUEPEMWIEd by

- I t abl
i 11 ne_( compound Vi - BSLROUESo i f18 TOvaTHont 1t Bk HroHekEn ie: T
OOH T 20 B ritrb8MidP8f the-cotrespdhdi Qgéu\‘rd% of'thé fofhdula! bRk SofrRds! | On
condi tions ére Qﬁ t he use ofpan aglph tic or aroﬁgb?c h ?ogena?gﬁ
hydr ocar bon as 25 sol vent, | ene chl oride, carbon
tetrachl ori de, dichloroet & di chl or obenzenes or
chloroform and m xture ;. ably nethylene chlorjde); - the
presencg of a base in theW [ ﬁ particularly

y

triethylamne, tri buggl am ne pyridi ne or 4 di net hyl am nopyri di ne (and 30
preferably in erlChyT,a nPandaYldil’e ashdefinest @bowe dor fupnad, diyathet action of a

(Cu(QAc) 2) %Pﬁﬁﬁhﬁﬁ%ggﬂﬁ' um - a tenperature of befinreen 10C and 60C

and pref era 50C. WO 021 28820 PCT/ EPO1/ 10761 Vari ant
A2 This second vari anPaﬁichm@ éd\gmmsabkgmmés @prmwéutmofa bhts bed wl a
[l in which A represents CO and X represents nethyl. The s etlc st eps
are il I ust ralkal metalaitdadand in pprtm:ulan sodlumrmtpcptasglum_n %@éﬂ@u’r@@ﬁl kW T
~-- o Ny C-~ 11 (X=-CH3 and P I T N-1-Cl~ ul (x=-cl~) A=CQ 9-rre 3
In thIS Scherre 3, T and P are as defined above for forrmula 111 and Y is as
defi ned A preferred alkali metal nitrite which may be mentioned is sodium
nitrite.

A preferred alkyl nitrite which may be mentioned is ethyl nitrite.
Nevertheless, a person skilled in the art can use any nitrosating
15 agent known in the art, such as AgONO, BF;NO, HOSO3NO, nBuONO and
tBuONO.

The amount of nitrosating agent required depends on the nature of
the nitrosating agent used and on the reactivity of the substrate of the formula Il.
It is at least stoichiometric. In general, the molar ratio of the nitrosating agent to

20 the substrate of the formula W ranges between 1 and 30 equivalents and
preferably between 1 and 20 equivalents.

When the nitrosating agent is and alkali metal nitrite, a person
skilled in the art may readily adapt the reaction conditions so as to use only 1 to
10, preferably from 1 to 5 and better still from 1 to 3 equivalents of nitrite relative

25 o the substrate of the formula Iil.

When the nitrosating agent is an alkyl nitrite, it is preferable to
perform the process in the presence of 10 to 25 molar equivalents of nitrite, and
preferably from 15 to 20 molar equivalents, relative to the amount of substrate of
the formulia Ii.

30 The choice of solvent and the temperature conditions depend in
particular on the type of nitrosating agent selected for the reaction.

When the nitrosating agent is AGONO, nBuONO or tBuONO, the
solvent is advantageously chosen from a cyclic or non-cyclic ether (such as
diethy! ether, diisopropyl ether, tetrahydrofuran, dioxane, dimethoxyethane or
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above for forrmula I. fn a first step, a suitable amne of the fornula I X is

treat ed V\e'vg‘t’béégszporm c acid so as to formifie am de of fzﬁﬁf{%‘{{ﬁ:"‘g‘lx

Form c aci he am ne | X are reacted together in sto

anounts. Preferably, the polar ratio of formc acid to am pe 1X ranges
bet ween 1 digthylens aﬂ{)ﬁc‘ﬂetﬁﬁt i Bthasyt \itenaliphatle 1013 arpmatic eB%‘PQ%'F\a%EQn be

carri ed_Otfiaidbafof! Reudpr ol CcitlofBRh, SuathoR® AR CabhdhARENa! e

aromatic rocar bon ‘of the type suc enzene, toluene, Xxylene,
chl or obenzhiorobenzénehloor dibiiorarenzehe). aPfafersblys tthgesolvent isdetrahydrofedanm i s

mai nt ai ned,, a tenmperature of between 10C and 40C, preferably between 20C
and 300) f%%}'gl ?tbeﬁgfﬁaf?r%fsf%r exanpl e for 10 to 24 hours. Next, the

m xture is heated t ; r ; 20
Th 6 S0C s as 1o o resmnitemRal WiFuenerahy the fiaintains WRRReS 45
expect ed cmdpHifiiand hetter fstill ibetwesn 132and 8670, (2 the &28eREAFEMNO] hBUEINON t he

next step, t @ae formed X is reduced ~y the action of a suitable
reduci ng zﬁ%ﬂ& he amine of the formula I11. Exanples of suitable

reducing agents are M@f@EﬁﬂichlérﬁB/thﬂfésééﬁ“&AébN@ Bk B ONEE the HRGEssSVE2,
BH3) and the system BF3-Et 201NaBH4. According to one prefer-ed enbodi ment,
5 excess dVilhbehgerfamed intaitghydeofuanierdiethyhethen alca temperaturs of betwgieret hy|

sulfidealb o AN} | e mai nt ai ned between 1.5 and 5
equi vgll%en?gégﬁ%lgge@ﬁ@?%éﬂmlé bgg&vé%hﬁg%ﬁﬁcéqui val ents, for exanple
between 2 and 3 equilnghendzse JMBUONDCtHeoprobes Wil prefaesbigine saforird put in
a polar aprotic 10 solvent and nore particularly in an ether, such as

di et hyl etGideroferm ab s tasperaturergf betvegny4i andreiC,dosaxample between 50
di et hoxyeérwg@,rg)r di et hyl ene gl ycol dinmethyl ether. D nethoxyethane is the
preferred vent. The reaction nediumis preferably maintained during the

reduction at a tenpeywdian eahitrbitimragdiiGs AHONO0G Rndbdirdie t Bl thishyeen

50C and, 80C. After the reaction, the reaction nmedium 15 is worked up in the
usual Fanr@Horidgto theaeacton mediwm i s conventionally cool ed to between -10C

and 10C and water ispfu [ r ' . ] r med
of the formula IIl is'I ?gﬁhgﬁgg.gs%e& %@%@ggsﬁoaw&@yygﬁg%ﬁn% @#Bf%}%gff
formul a | |¢arried @ut inoapacaikali 20etafl stiteoff arlowen (Ch-G3 carboxyit aciti, BMch as
performng the pro%ess as in Schene tion WI_'a)éh a suitable

1 by reac
car boxy! i cSQH a5etale. At aireacken _waﬁr@@f_ avesR -69°¢ Radrdl fand hedes 2)
fol | owed béﬁ‘%géﬁgfjlog?am 25&@' am no function of the resulting

di phenyl amn eparatron of the conpounds of the formula Il in
whi ch 28 represent s OVhemdthe nitpsatimnagentiisYBF;NBsa suitabiesdivenbis daitrile

D21 b620 FRUANCIS: PARRNTES POk, OB, lisq desiable -focgdd Byrding or "
N-dimethylaminopyridine to the reaction medium, the reaction temperature being
maintained between -30°C and 10°C and preferably between -25°C and 5°C.

When the nitrosating agent is an alkali metal nitrite, the nitrosation

25 reaction is preferably carried out in a strongly polar protic medium.
Advantageously, the reaction medium contains water and a Bronsted or Lewis
acid.

Suitable acids are a hydrohalic acid (such as HCI), sulfuric acid,
Al(S04)3 and acetic acid, and mixtures thereof.

30 According to one particular embodiment of the invention, an
aliphatic alcohol of (C4-Cs)alkanol type (such as methanol or butanol) may be
added.

Thus, a suitable reaction medium which may be selected is one of
the following systems:
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theme 4 Y YIn this scheme, Y and T are as defi ned above for fornmula Il and
P is as dgigppssabove for fornmula I11. 5 The reaction of carpRpRAsiet W th
the acid halide of the formula Y-CO-hal in which Yis as defined in fornul a

Il and hal represents a.hal o I )
carried out in a maﬁrf’b&mamec%ﬁﬁ?ﬁi?gﬁféﬁéﬁggm%%}l&éé?C@n%'gcfS@g% ?c%@’ns
simlar to those used mpiuidsf waeeahdsufilirieagidound 111 with Y- CO Z when Z
represents hal (Schene 1 ), except that it is necessary to |0 performthe

process in the presedc@bdire:ef walgs and\gseligaridhl ents of Y- CO hal per

equi val ent of conpou rta.n@f H*?ch’l: | ar ratio of
Y-CO-hal to corrpound%dgz%anges\k emélgﬁhéi anl<F Xhllpheeaedgrrpl e between 2 and
5 and Better still b@m@dureZofamdte#anﬂoqum4q§goro one particularly preferred

enbodi mrent of the invention, 15 the reagent Y-CO hal, dissolved in the
solvent, is added perd WFW%W‘U?te&@GGt Vﬂ"?ﬁh[%c a6id: valent to the reaction

o oy out oar 2o AdWihadedisi Y redeidnTHr B CAKAN HRKA! AfE] wifiSthe) °

carried out. each ar rati o of e base to the reagent
Y- CO- hal |submnalte af thedfobmUiack is a:at'ﬂeairmhﬂlﬂ aamiktprecbaedtio/abidt amekbwaterSthend 3.

Overall) the a nt o eus nth react i 0 bef ween 5 and
10_equ | ol BhipSIIha a5tic SPhiR, WaHalaing beniagn U0 And SAED it Prirrabl

Y-CO gy . etk ﬁeeo%e%uoao 60Y TP, &Amsea 8%&?9&&%@7%&&% f@%ne
operating conditions are the use of triethylan ne as base) the Use of

di chl or onepﬂeﬁemedasnmﬂdmnnt ahhe alkak petahtnitrite, ofredissmived 0 Wated 50Tidadd

pref erabl y, bet wee ri,n d|t|o of the reagents,

Do cnad TrpWiSE A SoREN of e Sibemile ! st i el 402t o s0c 1 or
5 30 minutes to 15 hﬁh‘é%eé&ﬁﬁn Qifat'ﬁ@ Qlkiaﬁrmétél%ﬁlt@%i‘tﬁ)théf *s@lbst?é?{é'éﬁ e of
the reagents. Conpound Xl is then subjected deprotection reaction so

as to renofcemuteellips cagird ayt gt adpmperatone wmmdependmmthIreMV@ pbtha i on

of ¢ heltonmothied PsRefARR el vl oRRRIDIaRORL pBBladt 114k fyf SREERAHA T 7

repr esent spidferabf/ hetiveehCBeD®Ring 23°0)strates one route for preparing these
conmpounds. A suitable amne of the fornula 111 is reacted with a sulfonyl

hal i de of 1S the forYdhen thespitrasation feagliarhisycagiedsodkein aeanixturer of aaetic | |

ati o ot Reca R AstHaeR e SRR IR B b ORhy SURa5R.

preferential |y rangevhéeéuetin of thachikyl aatewitheheRupshratererihelfopndialll 3 20

I NI N~T ~ 1fS02"hal T 1 NHX Il XII N S02-Y 25 deprotection HI N T 30
~N- S020y xpreferakly=camied out in the presence of a C4-C4 alkanol in a polar aprotic
solvent.

Suitable alkanols which may be mentioned are methanol, ethanol,
isopropanol and tert-butanol, ethanol being particularly preferred.
Polar solvents that are preferred are halogenated hydrocarbons,
25 such as methylene chioride, chloroform, carbon tetrachloride, dichloroethane,
chlorobenzene or dichlorobenzene; ethers such as diethyl ether, diisopropyl
ether, tetrahydrofuran, dioxane, dimethoxyethane or diethylene glycol dimethyl
ether; nitriles such as acetonitrile or isobutyronitrile; amides such as formamide,
_ dimethylformamide, dimethylacetamide, N-methyl-2-pyrrolidinone or hexamethyl-
30 phosphoramide; and mixtures of these solvents in any proportions.
Advantageously, the nitrosation reaction (when an alkyl nitrite is
used as nitrosating agent) is carried out in a mixture based on an aliphatic
halogenated hydrocarbon and a nitrile, and, for example, in a 90:10 to 50:50 and
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:theme 5 In this schene, T and P are as defined above for formula lil, Yis
as defineg ;or formula | and X represents H or (C~-C o)al k¥l. 35 WO

02/ 28820 1863110761 The reaction is preferably carried GHEPAVINEL een
-10C and 10C, for exanple between -5C and 5C, in the presence of a base as
defi ned abpreternablyt a80:H o 6830 maixiure o ichloreformamnsbaertonitiilewin theypresece
(Schenme 1 %,f @ge referred bases are pyridine and triethylamne. 5

Advant ageo SFV%Phe nmolar ratio of the base to Y-S02- hal ranges between 1.5

and 10, preferably bgheegmolinb oftHlkéandinghieRt higsdsstd |be hedorperatdd Sninthed. As
a variant, the base may act as solvent) in which case it iS present in very

| ar ge excekeactiantmedivghia neincritisal assording texthepinvenlion 1bgeserallyorpresents

sui t abl spl thed e . ' f i - hal
s carr et FRRL BB R oA A BB otl 5" I 2%
i s preferapkjyh polar aprotic solvent chosen froman aliphatic or aronatic
hai ogenat ed hydrocarpbon (such as nethyl ene chloride, chloroform carbon

tetrachl oride, dichl $Y niige nikpsafing, capamie i%r ag éMYerE@ﬁze% regptieRt her
ch as dj hgr ) ; [ Lo r '

fj?lrjret hoiye% aﬁ%ﬂag)l?ed%e ﬁﬁ?ﬁaﬁgp‘é‘?%@f‘%. '?réetpﬁ;? P _eﬁg? ?‘gaﬂ%ﬁ raﬁdegtés%c S

acet oni t r i betwwen s@8Ctandh01C,i forexampnbetmeaa (°Quamd §3Cf or mani de,

di met hy] f i de, diymet hyl acet ani de, N- et byl L . :
nexamolthyl phosphor anPEPTETAG PRAGYSIHaCLRPaFIE SrahgdDuFiage A,59lytion

mai nt ai ned 9844 Y5t The
conpound O?Pﬁ?e,\g? grﬁ?‘fﬁﬁpé%@ﬁs I SO atefaogf“ﬂ#%ii,%ﬁgmpouﬁaéé%f ﬂ??gbgte in a
convent i onHipredisselved dn dive seledt=drmalecsolvémt. ami no function by renoval of the

rotectin roup P. 25 D-- P aratipon of the,conpounds of the fornmula tl
PRt ch A Sepr Dsont A3epyagaRh Me Sar e ReoaTie ORI Gus EamaIn AR Beaii

prepar od_samiigify of 8 ifiligot BCLeaelibRaicEapmRye Yel (L EHaRp-Codi, 36

V~'0 02128820 P1"NT Y SQz-1 ~
S02-Y t8 epths eamresponding acid anhydride and the corresponding alkali metal carboxylate

salt, in the presence of P,0s. By way of example, a reaction medium consisting of
acetic acid, acetic anhydride, potassium acetate and P,Os may be selected. In
this case, the reaction temperature is advantageously maintained between 10°C
and 100°C and preferably between 15°C and 85°C.

20 The compounds of the formula Il may be prepared by carrying out
one of the following processes.

A - Preparation of the compounds of the formula Il in which A represents
CO and X is H or alkyl.
25
Variant A1 :
Scheme 1 illustrates one route which is particularly preferred for
synthesizing the compounds of the formula Il.
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T ~ S02-Y N ~S02-Y Il (X = AY; A=SOz) Schene 6 In this schene, T and P are

as defin for formula Il and Y 5 is as defined ab mula 1.

In ordereﬁlgﬂ;s};’lz\rél oesi ze the compound of the formula XII1I, ?l%l(’e{/;sjpdfghﬁsrelcessary

to react at |least 2 equivalents of the sulfonyi halide of the formula

YSO2-hal with the {?orrpound of the formula I X. Preferably, the nolar ratio
\(.

of Y S02-hal tg d | X ranges between 2 and {0 and preferably between
2 and 5, fq_r pl e feen 2 and 4. The re#Cty gnpound | X with

Y- S02-hal i'stgar i ed (n the Igcpyesendetof ~ﬁ e bases which may
be used are ifY0se recofmengsd f 6 the>r eact of coxeFdd

f with

Y- S02- hal (Schene . The nolar ratio of the base Y- Soﬁ\g?]'é(l:é)i—g
pref erably between and 10 and better sti(l betwe€n 2 and 5, for exanple
between 3 and 4. A preferred base which nay be nentlioned is triethylam ne.
The reaction of conpound I X with Y-S02-hal is eithgr carried out using the
base as solvent, for exanple pyridine, or in one off daeclesldnerred sol vents
reconmended in the case of the reaction of conpoung 111 with Y-S02-hal
(Schene 5) and nore particularly in an aliphatic hal ogenated hydrocarbon
such 20 as dichl oronet hane. 37 WL 021 28820 PCT/ EPO1/ 107Gl According to
one preferred enbodi nent of the invention, Y SO2- hgl and the base are added
portionwi se to a solution of conpound I X in g#&% Afy, each addition,
froml to 1.5 equivalents of Y-SQOZ-hal rel 3 @- o' . d I Xand from1
to ~ .5 equivalents of base relative to conpowgd e #dded. 5 10 The
reaction of compound i X with Y-S02-hai is preferably carri doG@—3t a
tenperature of between 1 QC and 50C and better sti{A=66)ween 20C and 30C. E
- Preparation of the conpounds of the fornmula Il in which A represents
-CO- NRa- and X represents, H of al kyl. The compounds of the fornula Il in
whi ch Ra represents H ar%‘ﬁﬂpe{)ared, for exanple, by carrying out the
process illustrated in Schene 7. Pt NI YN~ iM-DCIIIl PI TI ONGNY
Xaik il (A= CO Naik) Schene 7

In this scheme, T and Y are as defined the formula Il, X represents

H or {C4-C1o)alkyl, P represents a protecting group for the amine function and Z
S represents OH or a residue of a carboxylic acid-activating group as defined
below.

Groups that are suitable for protecting the amino function are acyl
groups of the type R-CO (in which R is a hydrogen atom or an alky!, cycloatkyl,
aryl, arylalkyl or heteroarylalkyl radical, R optionally being substituted with alky,

10  alkoxy or halogen), the groups forming urea of the formula —CO-NA2B; or the
groups forming urethane of the formula —-CO-OA; (in which A, and B, are,
independently, alkyl, aryl, arylaikyl or cycloalkyl - optionally substituted with alkyl,
alkoxy or halogen - or alternatively A; and B, form, together with the nitrogen
atom which bears them, a maono- or polynuclear, preferably mono- or binuclear,

15 saturated, unsaturated or aromatic heterocycle optionally substituted with alkyl,
alkoxy or halogen), the groups forming thiourethane of the formula —C3-NA,B:> (in
which A; and B; are as defined above), diacyl groups in which \/N-—p in the

formulae Il and IV represents the group

0O
C—n

20 M

_N\

c—B,
i
0O
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rs al kyl ation deprotedion Y NI ONGCN-1Y X1l (A=CO In this schene, T
and P are ined above for formula IIf, Y is as define for
}&a(f(oir?fg%irog ﬁp@)ﬁ%ﬁm&

formul a | sents H or (C~-C-o)al kyl and al k represe
(C--C~0)alkyl. 38 XN X H V~' 0 02128820 PCTI EP01/ 10761 In a first step,
t he conpounds of the formula XIV are prepared by reacting a conpound of the

formula 1%h whidh @0 bRdcBanaes iﬂﬁepéndémrymml@ylywcérfyﬁlqlpba%@ﬁodl@l -
preferably performed in a solvent, at a tenperature of between 10C and 50C,
in the prcticnaliprsubstituted with @lfuil.y alkexy orohalogery anatteraativglytAvn and Bt he

compound h I C ' e prefer [ t he
Covont 1 onyreris TpaehBH i N anffHy WAt BaffICaRibiss Mo e B doiituchar
bet weed O.@referdbly, romd- tdrebinesisar,osaturated; ansaturatedoot vwrematicCheleto3@le The

preferred solvents are_ polar aprotic solvents of the aliphatic or 10
aromatic H3P At %@’ﬁ?‘d‘ﬁgc&‘r‘ o@ﬁM/vp@,?k%cﬁr Ralpgenyt eSHeht A% Mhikalimide,

chl or of or L 1Gen ) t e I

G chl or obess NIeRRYEFIROURS dhfl o rateR ST aleP (AN G B Ba ey
conpound odrvidikyl sacmalserityl o benzydchad grbups dffrenzyliderie type.reaction. 15 The
conpounds of the for ' ts H are readily obtained

from the conpounds o&%ﬁ@’*p#ﬁﬂ&é&%ﬁa@%g&ﬁgg%mlﬂﬁ Qﬂoulph%’h i gy be
conpounds TeriRASS b (eTRnpRotolb, el Bedly! Grouek IRK FAIDRIENTAAIORD; 11k
obt ai ned f dishioroacatyingraupdshefphanyldaatyhugrauiy thy thiepytaostyli groupf théde@o
R A g N e A
2 ol kyl ol neiBeryl e e Uphen PRSP, (RS R RdBhe gRup e ©f
conpound op-nitiebgnaylidene groupaniei m-aittehereyligerepsgroup, the 3,4-methylene-
15 dioxybenzylidene group and the m-chiorobenzylidene group.
Protecting groups that are particularly preferred are especially
(Cy-Ce)alkoxycarbonyl and (Cs-Cro)aryl-(C1-Cg)alkoxycarbonyl, such as tert-
butoxycarbonyl and benzyloxycarbonyi.
The compounds of the formula [l resuit of from the removal of the
20  protecting group P in the corresponding compounds of the formula IV. The
removal of the protecting group P is carried out in a manner which is conventional
per se. Suitable methods are described in particular in Protective Groups in
Organic Synthesis, Greene T.W. and Wuts P.G.M, published by John Wiley and
Sons, 1991 and in Protecting Groups, Kocienski P.J, 1994, Georg Thieme Verlag.
25 The compounds of the formula [V are prepared simply by reacting
the corresponding amine of the formula il with Y-CO-Z in which Y-CO-Z is a
carboxylic acid (in which case Z represents -OH) or an activated form thereof.
When Y-CO-Z represents a carboxylic acid in activated form,
preferred activating groups are those which are well known in the art, such as, for
30  example, chlorine, bromine, azide, imidazolide, p-nitrophenoxy, 1-benzotriazole,
N-O-succinimide, acyloxy and more particularly pivaloyloxy, (C-C4 alkoxy)-
carbonyloxy such as C;Hs0-CO-O-, and dialkyl- or dicycloalkyl-O-ureide.
When Z = OH in Y-CO-Z, the reaction of Y-CO-Z with compound {li
is carried out in the presence of a coupling agent such as a carbodiimide,
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25 conpound of XV in which X represents H) it is necessary first to protect
the am no function directly linked to the phenyl nucleus before carrying
out the W&k2/288200n of the am no function of the group - NHPGT/ER6L/HN61

al kylation, this protective function is renoved conventionally to give the

desired apfienaidindhe pidsencepantRtivaimg agenpaudtiaXyi ras@@ehf@tnégmmd of
the 30 faormul awljl I n afhlch A rep resenttp@- NRa- in V\/mc Ra represents

al kyl, X mrwseppwm dmﬂhnntyrmedlaie Hogpatiani eh dbalkvlheorc@inqy@mm ®- t he

formul & kol adhii She ol gpEnzen! <oughh e s 2, BleGARRbRL O ky"

i XVl NH cﬁ%g?épﬁfld@/rb@tihmmdé tafodiimide At Hre slﬁi@olé ih aPldquedds x(nédtum
CO Nal kS02) Schene 8 11 o&A = CONHS02) In this schene, T and P are as

defi néd aWdus(2roro-BopxaAckdinyhiphasphenykciordei ned above for fornula i,

<t o, “the compound BPOTRLY & uBPaRttietFradEsegds, sttt o0 % s
i socyanateppésdrite Y-QOWDH o YSOR- et Grvhidih aal isaedlogen entddnbieoparticalzeymended

for this reaction are those generally described above for the reaction of
conpound FHEriRg efPMhe |socyanate Y-N=C=0 (Schenme 7). The solvent is

e by e nart | BoP VOB BB 29e0AheE b BERR o artiAF 1o

10 process in the presence of a mineral or organic base such as, for example, a
hydroxide (such as an ammonium or alkali metal hydroxide), a carbonate (such
as an alkali metal or alkaline-earth metal carbonate), an alkali metal alkoxide, an
alkali metal amide, ammonia, triethylamine, tributylamine, pyridine or N-methyl-
morpholine.

15 Another suitable base which may be used is a resin-supported
base. Resins of this type are commercially available.

Mention may be made, for example, of N,N-(diisopropyl)-
aminomethylpolystyrene and morpholinomethylpolystyrene resins.
The molar ratio of the base to the compound of the formula ill

20 generally ranges between 1 and 10 equivalents and preferably between 1 and 5
equivalents. However, the reaction may be carried out in the presence of a large
excess of base without harming the correct progress of the reaction.

The reaction is preferably carried out in a solvent.
In certain cases, the base may act as solvent. This is the case, for

25 example, for pyridine.

' As a variant, it is advantageous to select a polar aprotic solvent
and, for example, a halogenated hydrocarbon such as methylene chloride,
chloroform, carbon tetrachloride, dichloroethane, chlorobenzene or dichloro-
benzene, dichloroethane being particularly preferred.

30 The compounds lll and Y-CO-hal are preferably reacted together in
stoichiometric amounts. Nevertheless, an excess of the acid halide may be used.
Thus, the molar ratio of Y-CO-hal to compound Ill generally ranges between 1
and 2 and preferably between 1 and 1.5.
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NX C--ONH I SO Y 40 WD 02/ 25820 PCT/EPA /107Gl Advant ageously, from1
to 9.3 eqyj.val s of the sulfonyl isocyanate are used rel gt t he
conpoundqu'ﬁﬁg%or mula I'l1l. It is preferable to perform tﬁ‘téhﬁﬁ%l(’:‘g)g in the
presence of a base, such as triethylamne and nore generally such as one of
t hose descri bed abov&urgdhep@astioxel Y-eConalavite goatpoung bin thetemperatyeep.

ool ated | PlrecRry b Jfainga belikbB5 2R oy 2EE. A B AR et v
nmay be subj-¢0t@dndd02a0, fdriekaniplebetwest 080 apdf8?Cr deprot ection of the am no
function, which leads to the 10 internediate conpound of the formula XViI.

Wien X represents ~I YWHeRombindoreRigsentds o -CH-H dt ist pariiculaalyadyaérganisd

XVIl i ngwhiggh r SN hS y ' o]
Ferpor a1 10pi5t SRR SolzolitinfinBSeR X e 12 Yieng afchCiin &
nucl eus of prbpordiop o frpnaritoe 2l prefarabdy fromd ¥ taflt®mokhkeduivalents tdiativeniono
function is 15 deprotected, which gjves the desired conmpound XVII. This
conpound iscoﬂlﬂﬂ’-@@t'ﬁd e 2t 18 sgme imgworking: inghpelar apralia selventsyrtaed

conpound thafl%ﬁa?écg]'\g@fo'cgrﬂ)&.v"hi ch A represents -CQ NRa-S02- in which Ra
a : -

represents reparati on of the conpounds of the formula Il in
which A represents - &acordisgr o othis G@nbidimetr ¢f- GQEI = -YCOO-@HHCalipleatit X
LV TR chaogeritad iyerolargas, aiee drsisrred) an, polyemss, |dipplotometigne being

PCT/ EPQ 1 10yeficuit Isuitable; Zafd Ithe preseRcE of Ya! bade'iM the reaction medium is

desirable. Advantageously, the base is chosen from those defined above.

Preferably, the molar ratio of Y-CO-OH to compound 1l ranges between 1 and 2

and preferably between 1 and 1.5 and the reaction temperature is maintained

15 between -20°C and 20°C and better still between -10°C and 10°C, for example

between 0°C and 5°C.
Scheme 2 below more specifically illustrates a method for

synthesizing compound {il.
H\‘,O
20

NH, NH NH— "
Y L€y {y (L
N ANGPRCE D NO,

Na Vil
V-1 Vi-1
Protection

N :
TQ, =0 Q
NH, Reduction N
X

Scheme 2

(8]
(9]
4——-—-

30

In this scheme, T and P as defined above for formula ill.
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Y ~YSQzJ-el Y/ (WT ! ZiWY Schene 9 2S 30 In the above schene, Y-S02-hal
is as defw&a@,@ve for Schene 5; Y-CO-Z is as defi ned aboﬂ\(@ﬂjfp Y185 erre 9

and in Y- Y and Ra are as defined above for for
one of the meanings given above for Z (Scheme 5). Res-CHO denotes a reS| n
functional i zed with oa figat s@em@suﬂabie@mlimf thedprmelenduna which J iseasct ed

i nat i on SRR 37 crraPRUd I JS ol Aed, ih, BFIE" S g Rt Bietat
accordi ng firbbarbbrPsuct as asiuendsgs! solénané@@eoesbiytaird the! arhidenvpd . cmieoound
1X and of the resin is prepared in an aliphatic hal ogenated hydrocarbon in

t he preser@uids i reaciedcwit |mn¢@phenmhmngsgnm@@remqm7aq 11110 IS
aceti ¢ saci G A0 A DY | ﬂa of 48 %ﬁ@g&é%rh&h%e& 6¥RPK§JE n&uH*Sf‘

added to this m Xtarec An a secon e resultrng |ona|zed resin
i s react ectoludrie éh@@rriieth_‘ﬁf@%dmle)pat ¥ tdinperfaturd ofuretercenht0C G ard 200ME|

general y Ind %aa'w% ol aba ase dst %E%Qpirerﬁ&uéwxﬁea?to%ﬁf?ee fedaheayiening ¢ | s
as bl of 2- ol BREL HrBdcifig ing sihiho Bt of 1 BiiRe VI ST ol g SitBtRetad 1eh
Schene 1. ammmofithdwfmmum &bl ig hebjeetamwedm antldmeofoé redec:dgrﬂmmmmml S
the Aok orCavelt the Giep Sercionely 28 8N futcgeBels She e SRS § ffh%te
condl | ONSrARRITK DPYS 18auA BB tat 0 ARl 5P Lo 0B

be used, nimrtheqresanceel paldhdiwn-ankehareoah Argopore MB- CHO soI d by the

conpany Argonaut . r ste f or mul i s isol ted in
et on x 2 B on”t ATerdo By T B4 B M reralSainBORP fhe precha BRe
al kyl, Cond@rﬁﬂltl&ﬁ‘sa'fbb’ tibdsé@é@cﬁfdn‘ée tRESE Eih® toRvehtitthAl eFrtiony @i”bf@mc
function of the di phenyl am ne)
15  chemistry.
The compound of the formula VIl may be prepared by reacting a-
suitable dihydroxyborane (compound V-2 below) with a suitable aniline

(compound VI-2 below) according to the following reaction scheme:

T /OH T
B\OH + HzN N02 S N N02

V-2 Vi-2
Suitable reaction conditions are:
- the use of an aliphatic or aromatic halogenated hydrocarbon as
25 solvent, such as methylene chloride, carbon tetrachloride, dichloroethane,
chlorobenzene, dichlorobenzenes or chioroform, and mixtures thereof (preferably
methylene chioride);
- the presence of a base in the reaction medium and more
particularly triethylamine, tributylamine, pyridine or 4-dimethylaminopyridine (and
30 preferably triethylamine), and
- the presence of cuprous diacetate (Cu(OAc)z) in the reaction
medium,
- a temperature of between 10°C and 60°C and preferably between
15°C and 50°C.
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20 foll owed by al kylation and finally deprotection of the am ne function.
Same of t FHgppunds of the formula I1: NHT 11 ~NX - A- Ypé 1ch T)
X, A and are as defined in fornula | above are novel. They%/Fglrhrlnwzﬁp

i nt egral f,4dhe invention. A first subgroup of novel conpounds 11
consi sts ﬁ&ﬁ@—&%mounds in which: 30 T represents -OCH3; A represents

S02; X represents H Thigdsecdrdl @8rigel tMeds ane \trebaration 68| cdmpoupidscentid i on
that Y does not represent unsubstituted phenyl. A second subgroup of novel
conpounds fermulsnk inswhichy A rerresemsdu@and remraﬂentmmethwo 021 28820

s as def i ned above |07 Tsir siaps & RRHERET IT Sthefbe Soes not ropr esent

met hyl ;5 phenyl; ethyl; 2-hal oethyl; ethoxy; 2-mercaptoethyl; vinyl;
1- et hyl vi nyl ; 3-am no 3-carboxypr opyi ; nor pholinyl; phenoxy; and
benzyl oxy. 5 A third subgPoup of novel conpounds I|:b consi sts of the
compounds in which: T rep{esents -CF3 ; or alkylthio and) for exanple,

-SCH~ ; X represent for formula I.
Anong t hese comnpou hos
preferred. 10 A four subgr

r S0g are
QuUads o fogmula |11

consi sts of the compoundsyin whi T represents -OCH3 ; T)H'r(éyt)_[esents H or
al kyl, for exanple (C~ CGR(aI kyl such as nethyl, et)ﬁyl, n- propyl, isopropyl,
isobutyl, n-butyl or tert-butyl, but preferably H yand Y represents pyridyl
optionally substituted with one or nore 15 radi cal Tr%d defi ned above for
formula 1 and A is as defined above for formula 1. e preferred
substituents R are such as those defined above. ng these conpounds,
those for which X, yfepresents H are preferred. A f|Pth subgroup of novel

conmpounds |1 cQnsiznsts of the conpounds
T—E “ ’{Q < - T"@r N\Q
N

N-CO-Y NH—CH;
CHs

1(X=-CHs and i1 (X =-CHa)

A=COQ)

Sheme 3

In this Scheme 3, T and P are as defined above for formula lll and Y is as defined
above for formula .
In a first step, a suitable amine of the formula IX is treated with
10 formic acid so as to form the amide of the formuia X.
Formic acid and the amine 1X are reacted together in stoichiometric
amounts. Preferably, the molar ratio of formic acid to amine X ranges between 1
and 1.5 and better still between 1 and 1.3.
This reaction can be carried out in a polar aprotic solvent such as
15 an optionally halogenated aromatic hydrocarbon of the type such as benzene,
toluene, xylene, chlorobenzene or dichlorobenzene. In a first stage, the reaction
medium is maintained at a temperature of between 10°C and 40°C, preferably
between 20°C and 30°C, for 5 to 48 hours, for example for 10 to 24 hours. Next,
the mixture is heated to between 80°C and 150°C and preferably between 90°C
20 and 120°C so as to bring about the removal of water, leading to the expected
compound of the formula X.
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20 in which T represents H, X represents -A-Y; A represents CO; and Y
represents furyl optionally substituted with one or nore rl?l?{' as

defi ned aﬁ'm#‘&” formula I. The preferred substituents R a éﬁg&l}z[)%als t hose
def ned above. A sixth subgroup of novel compounds |l consists of the

conpounds in whi ch Tinrtberessdratep.Hhe)amisde fosmedsX s reduess sy dhe action of a

more 1 adi caitetls 2adiiog RIFE, el B ik i WP EMHIES ot SikaBRE O
R are suchreaficiigosgerietro esbraheveichibrosiiere; Hirmetbgt sulfidefborane(SMeapBiys | |

consi sts of the conmpounds_in which T represents a hydrogen ato A
r epr esent sar; thr spsteaprBEeRi20/NaBilsy opecardings to I P@%W%ﬂ afmpediment,

substi 131t el el HmBREMduMIbEishe!id el PhudDife " ALREHE of idifeinlP

excl usi'on o6f “am no an ro radi cal's; or alternatively Y represen
- CH2- Oy1 i sulfilbé/bbrane- td sarnittee DO avily | préférablyt be mebitaivedn betweerpyt.5damg 5

optionally substituted with r nore radicals R, Preferably, Ris 44
WO 0212882@‘1ll”@'?!iﬂélﬁ@!‘éj betten sﬁ@%eﬁwe@oancﬁﬁ equivalcntsy B?fn?’FafaP‘éBet&@e"a?
general ly i : ormula |I. Preferred nmeanings of Y are

3-pyridyl éﬁ%?{%ﬁ%ﬂéﬂfg di -t-butyl -4.-hydroxybenzyl. An ei ghth subgroup of
novel conpounds 11 cPhai saductiont iseadvamagedssly ncaviedholit rirpaepaat saprotic
hydr og at om represents X 5 represents H. an r epr esent henyl
ctbst 1 10t caoliprt s icss Aty an shisro Sar pe Sl ethe Bishroon sty

hai ogenat e%tﬁ@ﬂtofﬁ% iGRarie 3 imEthix)Ethanosr Gidbhyiénd Yiwdol CRE @hér

consists o onpounds in which T Ffepresents a ‘hydrogen atom
represent stathmxygaeeenst theHpreferregr salwants Thﬂ)irgacti::tm onedivmgis goeferablyr

Slbet i ¢ ut eATAINER, B0 76k Belerar P 2t leriitalie "W RED DG R o ™

above. A t andtpreiebsnly hietRbeA B0PC ARIMBOROJAfE! ted sddiibh, e réSctPRUIU#e | N

which T represents a hﬁdrogen atom A represents S02; X represents H, and Y
e

r epr eséht sisawgredpip usHabnanieihi ch Oy is phenyl optionally substituted

oo radieal o R het SRBLfepctolt mRGRAY s ity 8RBy’ oGk i ERoibeT A% )
opti onal | yapdbrCtaiEdatér i theR sldedttoethexfediafh, Gtey vtidhhe 'dinedbimé&Y as
defi ned above; Eheg | substituted with one or nore radicals chosen from a

f1uorine apbihe adiids isplatedlyano. 20 An el eventh group of novel conpounds

i f the fol | gy - = Hew Ac= - oVins

Shenyi + 2y Tot ony: ALHR iSRG dfne Colbulid Ot ind iorafita Wiildia pohpgund -+ _

4 CO20 Xof thbormue| Bcarted Uity poiormAy fe-pldcesd @ ISchémo by Y =
-ne 0oX en ; = 1. = . = ; = , 4-dl met hox e l_;

2 I MRYP Eeaction witya Switable Capbenlic anid angn Heyraten dRriye RROT o the

2, 6di neth =3 i - i a3 . .

ot CComoun B N8, folloivgy biycprlieibdor 13 drhodfinenoh, diifeRaatALES |

are those Idiphenylamhinge in the case of the formula !'. Not only may the
conpounds of the fornula Il above be used as internediates in the synthesis
of the compounds of the formula I) but also they ~s WO 021 28820

PCT/ EPG3116y Slphiifafihi GF i Bbnitidinad b D WRIEAP

limting the é‘gs rugﬁlave aclf&?v?)t 0 oi*g\gﬁf;\?gr ree-rgﬂﬂnéﬁﬁsgggﬁgésgenfﬁe

ant i oxi dantC@anidX repreisertts -AeYipounds of the formula Il is revealed in
vitro, for exanple, %e%\éalcgre}xtdoﬁﬂdts hr%a?/blbu tp¥eﬁ)afrettih8y Ci%rﬁ%(\?vli'r?gd Sthgf réah ion

scheme illustrated in Scheme 4:
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5 formula |i to prevent the oxidation of human | ow nol ecul ar wei ght

| i poproteins. In the test carried out, the human | ow nol ec I ght

| i popr ot VRS20 xi di zed with cupric ions for 24 hours atﬂé%x%gg
apoprotein borne by these |ipoproteins becones fluorescent on oxidation
(excitation at 360pPnm em ssion at 460 nn). Inpghe presence of the
conpounds of e f@{[ a 10 decrease in f uor escence I s noted) which
reflects thegnth ‘ RQ mula il. The
resul ts ar & Expr dssed he tormrdf at egtration (1CS).
The | C5a val ue # iyt he case of a o€ of conpounds of
the formula Il arepgiven in lzhefollovmngtabIeXI 46 W %1 28820 NH T X-A
Y PCT/EPO1/ 10761 T X AY fCo (~rM 4-MeO- H CO 3-pyridyl#3.8 HH COHC
CH3 - ~.7 3 CHB OH CH3 H3C Ha 4- Me-0- HCOCHBgep}’mgagnAQI\/EO H CO
dyI52HHCOtB~4,g -CHZ OH 4-Me-0- JH'S02 3-pyridyl 7,9 4-Me-O
-pyridyl N-oxide 90.5 4-Me-O H CO 3-N02-d6H4- . 6.5 4-MeS- H CO
1.8 HH S02 3-pyridyl 7.4 HH S02 2-thienyl 3.3 HH S02 3-F-CsH4-

H S02 4-CN-C-H4 11.8 a7 WD 02 2.2
4- CH3CONH- C6H~- 12.3 H H S02 3-

H4 4.3 4-Me0O- H CO Ove O NO2 4-

©
<
-
'00_

2

I28820 PCT/ BP0l / 10761 H H S 02
a, CHSOMINNCa Sy, 13. H H S02
|veo1-~ | 4- Mo- H 0O -
Co - 2.6 Cl 4-MeO- H COy 2 48\AN O 022 YEPO1/ 10
CO G 2.8 H3C CH3 CH CH3 HCHa 3 4- MeO- H CO 4- (O AN CsHA- 11
S02 4- MeO- C6HA- 8 4-MeO- H CO 2-furyl 8.4 4-MeO- H C® ~' 7~7 O

2
H3C O 4-MeO- H CO 7.3 S SOZCH3 4- Me0- WXecY.cr3- o6HE 6.4 4- MeO-
13.3 4-MeO- H CO CH3 9.4 A=C0O)

Sheme 4
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In this scheme, Y and T are as defined above for formula [l and P is
as defined above for formula lll.

5 The reaction of compound IX with the acid halide of the formula
Y-CO-hal in which Y is as defined in formula 1l and hal represents a halogen
atom, preferably a chlorine atom, is carried out in a manner which is conventional
per se, under conditions similar to those used for the reaction of compound Iii
with Y-CO-Z when Z represents hal (Scheme 1), except that it is necessary to

10  perform the process in the presence of at least two equivalents of Y-CO-hal per
equivalent of compound of the formula IX.
Usually, the molar ratio of Y-CO-hal to compound IX ranges
between 2 and 10, for example between 2 and 5 and better still between 2 and 4.
According to one particularly preferred embodiment of the invention,
15 the reagent Y-CO-hal, dissolved in the solvent, is added per portion of about 1
molar equivalent to the reaction medium. At each addition of Y-CO-hal, a
simultaneous addition of base is carried out. At each addition, the molar ratio of
the base to the reagent Y-CO-hal is maintained between 1.5 and 10 and
preferably between 1.5 and 3. Overall, the amount of amine used in the reaction
20 ranges between 1.5 and 10 equivalents and preferably between 1.5 and 3
equivalents per mole of Y-CO-hal.



HOC CH3 OH CH3 HCH3 3 4-Me0- HCO O-CH3 8 ~ O 049 WD 021288720
PCT/ EPOl/%,B?ogﬁz $yVe0- H GO 11.1 s CsH-s 4-MeO H CO ~~ 5. 4G dsdyRfre1H S
8.7 According ?o anot her of its aspects, the invention relates to a

pharmaceutical conpqQsition, conplisin t | east, one c neL of 't rmul a

| as defined above) ?’isrﬁ‘leé%?% e1'ad C&ﬁ?'ﬁ"ﬁ? ar%i!%‘? u%ﬁé’?gﬁ%ﬁ*&&@ﬂ?ia@gﬁ%’

accept abl ¢hé ug¥ dfRiigibroréihanei A sdiveitcand 2otdhgperaturbt 6F HgtwrRhs10°Cand

invention relates to a pharnaceuti cal conposi tion co r'{iSI %gt at | east one
i&b o

conpound &0°€rand preferably betwaenciiéi aad BORCwuringathel he reagents,

har maceutj,cal C o .k o si.ered
brai 1y 1 n M b ECERAAE G el G B BRI T S L AR S
rel easg o3ocaihiites! ©d 16ehease (foi ixafyRe Bl to 16 tHurur§ o aftepfadilitiornjof dhebl e
solution, transdermally in the formof an adhesive transdermal device, or
| ocal | y i me@gehtorm of a solution, creamor gel. A solid conposition for
oral adm nistrationpA R L t | rLRGH ful |l er
and, where appropri é?ée’T‘Béﬁ’E‘?%gg? Wear?g%ggﬁdﬁtg %@E@f‘g’@éﬁ‘l@ r%%‘gdro?‘lcgon? S tg
col orant eemavelthe proteatingegrbap, P d&aeh the ahdino fandtion. Mhis weaction i3 cartied| et ,

a coated tablet, a granule, a powder or a capsule. Exanples of fillers
i ncl ude | &MgEam ré’t’n@PEI‘ﬁ C%'E‘@;,‘%Q@?l B U¥se, sorbitol, crystalline

cellulygse and silicon dioxide, and exanples of binders include polyvinyl
al coholl ), polyvinyl ether), ethylcellulose, nethylcellulose, acacia, gum 20
t r agacant G -gRreparatioshef the compbungp ofthe dermulladkin which A represents

hydr oxypr opyl met.hyl cel l ul ose, calciumcitrate, dextrin and pectin. Exanples
of lubric ganﬁymeﬁéeﬂ’es\ %W%Lar ate, talc, polyethylene glycol, silica

and hardened pl ant %é&m@@ﬂl&éﬁﬁ?@?ﬁe?@&eﬁ’ér F%)acrmlggihé@é oﬁﬁiéiﬂ'u%@.d for use

I n nmedi ci nal products. Exanples o avour cofrecto I nclu cocoa powder,
mnt in herb form aksuiable gmindefthabmuis BaeaskrDwRICE sulfonyilidaliele of

15 the formula Y-SOz-hal in which Y is as defined in formula [l and hal represents a

halogen atom, preferably a chiorine atom. The molar ratio of the sulfonyl halide to
the compound of the formula Xl preferentially ranges between 1 and 2 and
preferably between 1 and 1.5.

20
1 P
N
T N
¥YSOpyhal T
NH—X N—S0,-Y
" Xi X 2
25 l deprotection
H
|
N
I
30 N—S0,-Y
X
I{A=S0,)

Sheme 5

In this scheme, T and P are as defined above for formula ili, Y is as
defined for formula | and X represents H or (C4-C1o)alkyl.
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‘mint inoil form borneol and cinnanon powder. Needless to say, the tablet

or granul g iRB¥pebe suitably coated with sugar, gelatin OrP(t:'{:}EPéli/fﬁ%l An
i njectable formcontaining the conpound of the present invention as active

jectap e h . i ) L L
o th 2 phi regnl aror e fedtion BouBRaBhSearptd ful R hetHesRedt:EARS TR
agent, a ghpkikhinpR! befivdeNizT T ¥In@FRC! ir]fll‘riﬂ Bfes@nBé ¥F Y BhSE A0GsTinePabVey

converting the mxture into an_a formfor 1ntravenous, subcutaneous or

i nt r amuscun dhe icage of theneagtien oficagpoynd 14 withe¥G@a(Sgheresly. \Were
appropriate, the inj ab oht al ned y Jreeze-dried. .
conventi onal processﬁ?éio Eﬁ%’%’rﬁ%@s 33?%3 sp in%?’% S ?ﬁgl uggg%y%mme.

net hyl sel | Advesrttaggmishs otheaineldiOratioy of they Bhse [t6 Y-1S0L88] ety Betviasurersd
gum tragacant sodi um car boxynet hyl cel | ul ose and pol yet hoxyl at ed sorbitan

h

monol aur at#d Elapreferablyrbatweabil-p andP ageébetier siill helweepatHandBl sol i difi ed
ith pol t hyl | | cot i nag; | yet | o

Sor bi Fan’ 15 monei aurs & SEREERGKE, Bdse JNBE 4GP Sop it R DARK 848 it iy |

addi ti on, presentinlvery large ercespisiheseaotibimegiitirh) t e, sodi um netasul fite and

ether, while the preservin ent enconpasses nethyl phydroxybenzoat e,

et hyl p- hydr oxybenzod ’f’%,ex@g'}ngé’?éct?%?‘ﬁ ER 3 §U|gﬂ§§p SANERHS Bydenesol . 20

I n thiyg context, thq,\ﬁ%lﬂ ; rgli b [ i e
pr ef erlg)bl y adm ni stere istrrrl’ggosegaﬁy\gge\&%xg??%ﬁ%%%@?q ‘gjrtlgni%salr\r'g(@e,mi n
par t i cul arwhiehvie giffereahfforrOthepgbasges rthisosaventi is préfieeatsipid pothrssprotic golweat abl y
bet ween approximately 0.0 nd 10 | kg o ody wei ght, The specific dose
for each pf qs@ﬁ‘tn?r%méqeﬁﬁgl?éﬁerﬁfsagamé £ éé‘%ﬂ@xﬁ’ﬁedf pearoopy E‘%Elhﬁse on
the 25 ef ineRtieofd 'ER0ABEC! IdHioroRITRE!NCafiB OYEftachBridl® 28RnidBGHalR] Nt

of health, et e o

genera( state Sex) on the'diet, ont I'me ahd rout
admi ni st r achlorgbepzené ®radichlerobmmzeael;, amp bthargsach iasadliethyihathet, i diisopropyi

severity of,the, patticul ar djsorder .to . which the ther applies.,.oral

adni ni’st r 22 6R tegraby‘é'fog'r"ﬁé‘d F"@E?%cféjmﬂh@%’ %Pﬁéﬁe@‘g’}%r{é gb/%g@ﬂ@?ﬁ\yhe

i nvention t S |3 | d

above, foré?@'gérsg‘ptg[s ati gﬂ g? cng er%f%@?g? %QS?Q%@@% Brr%atqnﬁgepgﬁlﬁﬁﬁ%%i es
char act er i fonhapyide, | dioletbylformamigen dimethytheetanidact Nomeathypyrrobdonexi dat i ve
stress conlgi ti Ol @;‘ VO 02/ 2§820 PCT/ EP011107GL Accordi ng to anot her of
its aspect exqrpetny QHPF‘BWW'QP tes to the use of a compound of the formula
1 as defined above, TR reBeticH Q@ﬁfpléi'étgf‘b% advBR@igeblaly ﬁ{éiﬁeamw%ﬁbeé(]w be

used in the treatnent of atherosclerosis-associated irschaemas (lipi

per oxifat i 98 Crnded@ $hend prefepaldy bebweemdl G°Goand $0YE. at her oma pl aques,

pl atel et activation)gp,r nosi hoR! ’ enosis after
vascul ar surgery; dT'%%é’?g"?%“?‘?n%?Jﬁ%E‘?’ﬁ%‘@?&'@%é@ﬁ %B[atggti nal and renal
m crovascul ar conpl i Thki eompolindi &betezted ihha covEnionst Unahnet Eo @s to
di abetes in so far as it is not explained by the conventional factors;

mal e er ect §eRroige the aming funcliondyr rmexab ek the protectipsrgreup Pej ection after
organ transplantation; articular pathol ogies. According to one of its
final aspects, the invention relates to the use of a conpound of the

formul2s | | Df-orPreparaticwp @f ahectorboundsnéf thd fevmhuRENiini Which A represents
SO; and X represents —~A-Y.

These compounds are prepared simply by following the reaction
scheme given in Scheme 6:
30
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20 product which may be used as a free-radical scavenger. The present

i nventiongi strated hereinbelowin the fight of the e ich
follow. T e&?#{gg}&ency of the MVWR apparatus used to record ?ﬁg&k&@{%ﬂ
spectra in the exanpl es given belowis 300 MHz. 25 Exanples of conpounds f

are, in particular, those illustrated in Tables 1 to 7 below. Exanple 1 30
Compound of the fomula | : T = 4OCI—|3;X—H A=CO; Y =3 pyridyl.
Step a : ' ConpouncPof the formula 1V : 40®HS; P=CQHO OCCO ; X =H

Y =3 pyrl dy] V\D 02| 28820 PCT/ EPOl/ 10751 | 6 1 g (315 mmol) of

ni coti noyf c ogﬂs@ ,@;e add Q70 e of 99 g (315 mmol)
of 4-ami noT# oxy direR ani i 95.fi g (945 mmol)
of trlethyla N2 N 3. of di chl oroeth Afte rﬁ@"‘f’ r 3 hours at
room tenperature, 3199 (3’1 mol ) of 5tr|ethylamneaﬁ<3956 1 g (315

mol ) of nicotinoylXchl oride hydrochl oride are dded. Aft&Ost¥rring for 42
hours at roomtenperature, the reaction nedi umlgcalled into 3t of

ice-cold water and extracted w th dichl oromet hangipdotectibn! ) - The organic
phase is washed with water (3 x 500 m), dried oyer 10 Na2S04 and
concentrated. The oil obtained is purified by fl&sh chromatography on
silicone gel, with an ethyl acetatel heptane m xture (1:1 ) followed by

di chl or onet hane/ net hanol (98:2), to give 132.2 g of H | i ght brown pasty
solid (quantitative yield) 1S NWMR {CDCI 3) 8 (pn) Nl 35 (9 H, s) ;3.7 (3
H s) ; 6.8 (2 H d, J 9Hz)70(4Hn)725( M Y H, 80(1 ,
m;8.6{1 H m; 885(1H s) ; 8.95 (1 H, &
formula f! © T =40 ; A=CO; Y =3 pyridy P22 J\EF eof
132.2 g (315 mol ) of the conpound obtained in step a) and 9 E ﬂ
trifluoroacetic acid is stirred for 16 hours at roomterrperatuﬁ 2ahd t hen
poured onto 1.8 kg of ice. The mediumis basifred®7F & 6w addition of 3.5 I
of 10% NaOH sol ution, while keeping the tenperatur&®8Bween 20C and 25C by
addition of 2S ice. About 1 litre of dichloronethane is added, after which
the precipitate forned is fahsmsed off, rinsed with Et20 (3 x 3Q0 m) and
dried under vacuumin the presence of P2GCs.

In this scheme, T and P are as defined above for formula lll and Y
5 is as defined above for formula I.

In order to synthesize the compound of the formula XIll, it is
necessary to react at least 2 equivalents of the sulfonyl halide of the formula Y-
SO0z-hal with the compound of the formula IX. Preferably, the molar ratio of Y-
S0;-hal to compound IX ranges between 2 and 10 and preferably between 2 and

10 5, for example between 2 and 4.

The reaction of compound IX with Y-SO,-hal is carried out in the
presence of a base; the bases which may be used are those recommended for
the reaction of compound il with Y-SOx-hal (Scheme 5). The molar ratio of the
base to Y-S8O;-hal is preferably between 2 and 10 and better still between 2 and

15 5, for example between 3 and 4. A preferred base which may be mentioned is
triethylamine. The reaction of compound IX with Y-SO,-hal is either carried out
using the base as solvent, for example pyridine, or in one of the preferred
solvents recommended in the case of the reaction of compound Ill with Y-SOz-hal
(Scheme 5) and more particularly in an aliphatic halogenated hydrocarbon such

20 as dichloromethane.
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96.8 g of a light brown solid are obtained (yield = 95.2%. 30 Mp

_190192c 13} S . 3.7 (3 . 6.75 - 6. 702
; “gg@(’%*% : ; (p65 (1 H, n)( ;H) i)(l H m 8f$’§T’(‘T°{—T«1"7W} (

(1 H S) . epc: T|tIe compound of the forrmula I. 53 WD 02| 28820

PCTI EP01/ 107Gl The nAstarding t© he prefarred ansthodimen® of dledinvIRlioha Y S©-pal i s
stirred for 20 hours, after which it is retluxed for 6 hours. The nediumis

then pour e3n9 Hi&obaws are\added perionwise ta asaliitian of comppyRgdXdna salverieAt
or Gan1 © Pgs, ARRAR i 1 P AN SERL A AR BB 0BT o

pH 7, is dried over en concentrat e resi al ne

pur i fied biyornl ach? ﬁreqmmlegtsacpﬂbaserrehtwexbu:bmpﬁuddemmmwl acet ate (1
1) fogowedb dlch+ronethaneleth ace te(l 9 gi ve g of ,a
bei ge- col oured solid 6 irepgtich ghgp! PRB'“ Wb $50g- Wrefelabiwa%d s)

g. 17%5(?1HH tr%ta tgsrhp%%tﬁie?ﬁ %&egé Md%re@fig"d?ﬁd(r__liet%l &)" t}eitgle%g ound of
t he formuland 30°0. = 4- OCH3 ; CO; X=H; Y =5 pyrimd~nyl. 11 rnl of

et hanol i c 15%ethy| nitrite soI utlon are added to a sol utlon mai nt ai ned
bet ween 0C and 5C, of 0.56 g (1.75 nmoi} of 4-nethoxy-4'

pyrimi di nyEC-aPlP@ﬁan‘aﬂBm@’l’Qh@*‘t%mt:BﬁhGS thd féimaia nhhomi ?ékﬂre.l,gn

acetonitrile. 20 After stirring hours between 0C an e reactlon
medi um0 s €EdNRarand X represents Huon alkil.er washi ng the resi due Wi th hept ane
and dryi ng under va 463 i sh c ystals i S, Obt ai ned

75.8% . NWR (DVBO) 8 p‘%ﬁmpo“é“% %éﬁﬁq’gﬁng'ﬁ Mg whict, Ry ﬂpiﬁ?seﬁis}q?fﬂ 25
7.25 (2 H pighated, férZekém Bylcdrinig ot thd: oéésé‘hl@?@ratje@ nﬁ@.dﬁe%%é? Exanpl e 5
Conpound of he formul a ?T:e_l_y: gjd_é p'% uryl; = 2-fury!.
Stea a 30 Conpound of theforrrula XI : T—H Y—2furyI P—-COOC4H9
A m xture of 0.68 (5 2 moi} of 2-furoyl chI oride and 10 m of

di chl or onet hane |s added to a m xture of 1.5 g (Sﬁ mol ) of 4-am no-N

OO Psacy

N—C—N—Y

XV H
alkylation
deprotection

I{A=CONH)

(A =CONalic)
Sheme 7

15
In this scheme, T and P are as defined above for formula lll, Y is as
defined above for formula |, X represents H or (C4-Cyo)alkyl and alk represents
(C1-Cap)alkyl.
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but oxycar bonyl di phenylam ne, 1.6 g (15.6 mml) of triethylamne and 40 m
of dichl e. Ss wo 02! 2882U PCTI EPO1/ 107GL Rfter g7d0r 16
hours at 0\5’(;6()%;11;2 ﬂperature 1 g (10.4 muol) of triethylam nlzég/%%dlg)l %é g (5.2
mmol ) of 2-furoyl chloride are added, followed, five hours |ater, by

addi tion of a furthdn DficRk deg,Stha mmpc)aum:ds af the tormutal XM deg paépaed\hyi ch

the mxture is left stirrin r (s..5 The reaction diumi t.hen
mai nt ai nedea¢inEA GMPeHNd %%Eh%f ormy eu"kAmtghan t'S‘?%VaFS\?G‘Fé?TnﬁTﬁ PG | Ho
m xture ang@xby Q‘?ﬁegrogﬂeég il B#e?éﬂ@é}%?ﬁ,edmﬁa%@émc al R sEmpérdhsedoiv t h
water to neutral rie over 2S04, is concentr ated under vacuum

The resi dlbat\n/eahdwapanmsescmn thie mmsencenef 0i& tpl & equivalaniatofidsooyanate10

Q68 g (52 furo r|d d refluxed for half an hour. The
react i [ﬂrpr%thh%gcarrr@&upﬁtoﬁ% C?"Er&' m xture. The precipitate forned

is ri nsed Wi th wat eracH¥idi 't@%ﬂé’g%féﬁe& e?ﬁb&dlﬁfen@o*?'tﬁé\ﬂh\féﬁtldﬁ &we mdlar
76%. Mp. = 67-71 C 15 N

6 9 - 7 4Era’(1Q30ﬂ—|therjsocsaB§teo mmmmd)ﬂl?traegemrbﬁjwaenlo Bnd HJ. anA ‘eheco

fur. Jhis u obt ai ned by carrying out t he
process asrepﬁ%f%te@%%pge |¥b§%%erb?8§$ Pﬁ%&j %th t he conpound obtained in
the preceding step ajhd Yreforted Hhlénts drd. oi%ﬂ‘%’préﬁ@@o%té GPehSpiighdthoot
5.8 (1 H, broad s, exchangeable with CF3

(' 13H,10n) . arpeaticdialegenaipd dwaresarber tyns, rsupa as methylerne chwndec@hlorotom
rocess ascTROB.ARgpEiblds, o SRARSEREAR,  HTRBoRENS Y ohr BB SRR ¢ e
precedl ng Itch!brbh‘neﬂyanélécre V;Pr:grefé@edﬂ p. = 146-150C NWR (CDC| 3) 8 (ppm :
4 (2H-m 5 6.9 7T%g exgeHcted compound of the f((Jr%:'\_lulanV is lsolated at the end of
the reaction.

15 The compounds of the formula [l in which Ra represents H are
readily obtained from the compounds of the formula XIV, by deprotection of the
amino function, by means of removing the group P in a conventional manner.

The compounds of the formula Il in which Ra represents alkyl are
similarly obtained from the compounds of the formula XV by deprotection of the

20  amino function, by means of removing the group P.

The compounds of the formula XV may be simply prepared from the
corresponding compounds of the formula XIV by alkylating the amino function, for
example by the action of an alkyl halide in the presence of a base. When X
represents H in the compound of the formula XIV, and in order to prepare a

25  compound of XV in which X represents H, it is necessary first to protect the amino
function directly linked to the phenyl nucleus before carrying out the alkylation of
the amino function of the group -NH-Y. After alkylation, this protective function is
removed conventionally to give the desired compound XV.

After deprotection, compound XV gives the compound of the

30 formula II in which A represents -CO-NRa- in which Ra represents alkyl, X being
either H or alkyl.

F — Preparation of the compounds of the formufa Il in which A represents
-CO-NRa-S0;- and X represents H or alkyi
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~6 WD 02/ 2SS20 PCTI EP01/ 10761 Conpound of the formula 1: T H A= S02 ;
X =H Y yl St_ e,p a Conmpound of the fornmula Xl| X =H;
avéo?)égévg Y = 3 pyridyl 5 A mixture of 1.5 g (5.3 Ir”rm{Fs)O” 761

4 am no- N- but vxycar bonyl di phenyi am ne, 55 m of pyridine and 0.94 g (5.3

mol ) of 3-pyridylsulfonyl chloride is stirred for 1 hour at 0C and t hen

poured into a mxture of ice + HG. The precipitate forned is spin-filtered

off, rinsed with ma?er and dried to give 2.06 g of a pgrple-coloured solid
, = 170-171 C NWR (CDCI3) 8 (ppm : 1.5 (9 H s) ;

7.1 (2 H 7 15 7 6 (8 H m ; 3 exchangeabl e
with CF3 1( _08&E1 .1 (1 H s)
St-~ep b : ound eforrrual : =H,; Y=23
pyridyl This conpound i s obt[al-i)(ed by perform ng L Exanpl e

1, step b) startinggwith the conpound obtained in the above ste a) (Yield
= 46% . Mp. = 155- l@ﬁSC 20 NWR (acetone-ds) S (pprr) 7.0 (1 HC®O,; 7.2
(6H, m ; 7.35 (2H, m 7.65 (1 H, broad s) ; (1Hn);82|(1Hn),
8.9 (1 H m : 9.05 (2H, 2 s). Stet/ c Corrpound of the M¥hula W 7= H;
A=8S02; X=H; Y =3 pyridyl This conpound is obtained by peg;@?rm ng the
process as in 25 Exanple 1, step c) starting with,the conpound bbTained in
t he above step b) (Yield = 76% M p. B11139 141 NVR (acet one-¥s) b (ppm
: 7.0 (2H, m) ; 7.2-7.5 {9H, . 8.0 @ 8.7 (4 H m ; 88 (1L H 2
d). 30 Exanple 7 Conpound of fhe formul a I =H,; XJF-S02-CsHS ; A =
-S02- ; Y =-CoH St- ep a Conpound of th ormula XIIlIf: T=H; Y =-CsH5
; P=-C00CH 57 WD 02/28820 PCTI EP01/10761 A mi xture copppsed of 1.5 g
(5.2 rrtnol) of 4-anino- Nout oxycar bonyl di phenyl ani ne) fprogeion

di chl oronet hane and 0.9 g (5.1 mmol ) of benzenesul fonyl' chloride and 0.63 g
(6.24 mol ) of triethiylamne is stirred for 20 hours at, 20C and t hen poured
into a mxture of icehl+ HCL_and extracted with 5 di chl ~) onet hane. After

washi ng the or s h H20 and drying o Od) A% i S
give a residue wh i S|ireac
P\ of benzenesul fonyl chl dri del /

concentr at edTeifrder n the

presence of O. 5.2 I g (6.24
mmol ) of triethylam ne and 60 of dichl oronet har¥. ZO Aft¥ silXring for
3 days at 20C, a further 0.92 .2 mol ) of benzenesul fonyl chloride and
0.63 g (6.24 mmol ) of triethyi e are added. The reaction nmedi@GmQs
stirred for a furtherX\ib hoursN%ik 20C and I{IH
{
!
?02 SO,
Y Y
IH{A = CONalkSO») Il (A = CO-NH'SO,)
Scheme 8

In this scheme, T and P are as defined above for formula 1li, Y is as
5 defined above for formula |, X represents H or (C1-C1o) alkyl and alk represents
(C1-C1o)alkyl.

In a first step, the compound of the formula il is reacted with a
sulfonyl isocyanate of the formula Y-SO,-N=C=0. The reaction conditions
recommended for this reaction are those generally described above for the

10 reaction of compound ill with the isocyanate Y-N=C=0 (Scheme 7).

The solvent is preferably an aliphatic or aromatic halogenated

hydrocarbon as described above, more particularly dichloromethane.
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then poured into a mxture of ice ~ HCl and extracted w th dichl oronet hane.
The organt,‘;iJ rp,h,% is rinsed with water, dried aver Na2S04

concentra o give 1.63 g of a pink solid (yield = 56% . %é‘ﬁgoﬁ%& 16DC
NI\/R(DI\/SO)8(pprr):135(9H s);69(2H)rr);715-7.3(5H, ;
7.35 (2 H, n) 6 (4 kﬂvaﬁta@eeﬁslyﬁfrcbm o 1.Steepivalarits @fthe soliofl isdoyahatenul a
It : T =H; C6H5 Thi s conmpound i s obtained

by per for ni W& 't“’rf‘é1 ﬁf'%&%gg the qom@&ms’qughﬁ_fmm%”b) starting with the

ﬁ(l\)/gp?gl g?t g' ?gd In i 2§ }ﬁ@fb‘f&bl@tﬁppéﬁorfn\(ﬂf‘é ?rcce%%"/ﬁ'n tHd Br(?senég%f]agﬁgs@

6 95 ( 1 H) sych agtrretmwamma and-maresgenerally uchsasons ogmseﬂescribed aboae (4H,

7.7 (2H, f.the f la!l: T =
X =2sG ore - Comgnd Kt Dongghe8 of PR BRSSP s obt ai ned by
per For m ng the procesgfas déggrgt&‘%heofi thé! Siirfd fohetidn "sF Wohibouhe KMTp@ind

obtained in the above step (yield = 40% after recrystallization froma
m xture of eompbunaddtinisolaied inevhick Ra epresenissa hydagessatorD 021 28820

765 (2H 1%76? o (AR By vty Chmpolnd Xuh el b sHRisFist o et Hkyior),
X =H; —r;;aa@@oNHbefore\S dep%ﬂé‘étl&: of Pihe @wm@umah&fort hevHich Méads XY thel =

H: X = H O~CAHO 1 ol )
4- ani nol\ blﬁﬁ@&'}%ﬁ@%&mm%ﬁﬁtf@rﬁpﬁ@u@l 'J}I ved IO | n 10 nl of

di chl oronet hane is a

i socyanate and 10 ni dﬁ?{gecﬁ %hllaec??géré#%ﬂ ”O&KBPé‘?"‘g?é\ﬁn ngqﬁ arrdg ﬁd’ﬁﬁéﬁgr? room
t enper at ur ecompeung H\VUMn whith Kedprédenty Bl ¢rmap be hedesadry,aséfere wlkifation,

di chl oronet hane. The organic phase is washed with 1 N HCl solution, ri nsed

with H20 i staitemporgsiv mte@tnf@ew@rnmfun@uowgac%bm@ed tavthe phepycryalews Pbn

NVR (b 3) e clirbicthin, SUPCIeOUAgH afe Qigididt e St uftiop”ls
exchangesbl aewdtébt%m)gwé’é)tr@e&lmd éempourittXvtl. t he for nula Il @ T=H;

X=H; A=-CON+ ;_Y = - hi s conmpound i s obtaj ned b¥ perform ng the
process as in Exanpl eTihis %Q’@BOB')'déQ sibieetgdip hdepreteciignieagtion da ohtain the ¢ he

P0Le 21D PEBeitiphnd g LIHREG MRS dob elaany .

wi t h | CF3CO@Bich R# réﬁre(sEHts akyl. 8. 5 (1 H, s, exchangeable with CF3COOD) ;
8.6 (1 H s, exchangeable with CF3COOD).

20 G- Preparation of the compounds of the formula Il in which A represents
~CO-, -S0;- or ~CO-NR;- (preferably -CO- or SOz) and X represents H or alkyl.
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30 Step ¢ Conpound of fhe formulal : T=H; X =H; A:-CONH Y =
-C6H~ Th d i's obtained by performng the process le 1,
step c) 3@%&9 wi th the conpound obtained in the above s ep f)&ﬁ?%el d =
42% . 59 WD 02/2882Q PCT/ EP01/ 10761 M p. = 151-152C NMR (CDC 3) S (ppm :
5.8 (1 H mM ; 6.8-7.1 (4H m ; 7.2-7.5 (11 H n). S Exanple 9 Conpound of
the formula! : T =H; X=H; Y =-CsHS ; A:-C(|3NI—I-SOZ St' epa:
Conmpound of the forhula XVI : T=H; X=H; Y = -lC6H- ; P = -CO 0- C4H9
esul fonﬁs-ﬁsmcyanate S - o a 10 m xture of

1.28 g (7 muolF of” Depze 72
2 g (7 nmol :" am' but oxycarpomyl di p -q; 1 0.85 g (8.4 mmol)
of triethylamye T n 60 di chl or onet hane. e R } IS

stirred for 20 hours at roomtenperature and then poured into a m xture of
ice + PO and extrdt ed with dichlor t hang. The or ga2@Mil phase i s washed
with H20, dried over Na2S0NR;EOE 1 oncentr at ed underj vacuum The pasty

residue obtained is triturated hept ane t pY-§Oyel 3. \Qi(?i crystal s which
are filtered off and dried (qantitative yi ld). Mp 19-1T2C NWR
(cbaA3) 8 (ppm : 1.4 (9 H s) ; 6.9 - 7.3{9H m df which 1 H 20
exchangeabl e wi thPCF3COOD) ; 7.4 - 7.® (3 H m ; 78{2P| m);81(1H
broad s, exchange bl e vmth .OOI . Step.b Conpound g Q

1
= H; X—H A= -C@ TH af
per f orl0i ngT qr oc as | n 2ST & f
conpound obt akged in p a) (Y :
(CDC13)8(pprr):68{1lHrr);69(4Hrr) 7172(5H)rr);‘4-7.5
(2H, m) ; 7.5-7.fid1 H ;78(2jdo(r’r); (1H)br>o<ad) St _epc
Conmpound of the fornula NRgT = N; X = ;YY-‘ -Cfills ; = - C NH SC2

Thi s conpound i s obtained by performng the process as in Exarrple 9 , step
c) starting with the conpound obtained in the above step b) (Yield ~ 71 %.

60 60 WO 02128820 M p. =102-104C PCTI EP(J 1/ 10761
15 demmmol deprolecion l deprctectiml
H
Paval UM N
£J 0, 0
" M P
co SOz
] I
20 NRg Y Y
I v I I
X=H K=H X=H
Scheme 9
25 [n the above scheme, Y-SOz-hal is as defined above for Scheme 5;

Y-CO-Z is as defined above for Scheme 1; and in Y-NR.-CO-Z, Y and R, are as
defined above for formula | and Z' has one of the meanings given above for Z
(Scheme 5). Res-CHO denotes a resin functionalized with formy! groups.
In a first step, compound IX is reacted with the resin under
30 conditions suitable for promoting the reductive amination reaction of a formyl
group of the resin. These conditions vary according to the type of resin used.
Advantageously, a solution of compound IX and of the resin is
prepared in an aliphatic halogenated hydrocarbon in the presence of a protic acid
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NMR (CDAI3) 8 (ppm) : B.9 (2H, n) ; 7.2-7.7 (11 H n) ; 7.8 (2H n) ; 8.5

and86( s). 5 Exanple 10 Conpound of the fornmula | .wTos,4: ;
2 o b pET Gt

Y ~ 3 pyridyl Step a Conpound of the for
4 OCHB ; P=-COOCOH9 0.15 g (3.18 mml) of formc acid is added to a

sol ution I A Al
N- but oxyccag;ugén% é?%é}%ﬁ%ﬁ%a%ﬂﬁeg hﬁér&f)e ?géno? gtsgjldﬁgﬁéé{e 8X¥?10mn¥ c)’("ﬁ'ﬁ (las ?hse f
stirred fadded fodthissmidtureoom t enper ature and then refl uxed while renoving

t he water forned using Dean- tark ar a er refluxing for 3,hqurs,

0S50 Cls o oo ) Un’e eped el e maukino-ivachesa e r@!%gﬁ]fqaﬁa%%\w ;
hours. 15 A~ C " um
The resi du‘ﬁ\q(g Zﬁuﬂr)ﬁéégahwﬁasl‘? Hgonanﬁggfgh dgg@@ﬁﬁﬁg:&ﬁm ept anel g‘fhyl

acet at @ ( Ipertidulepirgtheepfeseficg offa basebsgeh aeltbat gdnanally dec¢ymeiandedf atidda

M p. :131,f gs NNR (CDC3) 8 (ppm : 1.4 (9 H s) ; 3.7 (3 H 2s) , 6.75
(2H) 0bgraeye dJ875Hz)70715(3Hrr)73(2Hrr)8 (1 H,
s);8.5 (1 H 2 s) Sy\ﬁ{érng?@‘?léﬁfés%f\tstbfiflpfs"&% drdblé to § REtprocess =
CHB; P=COOCIH 0.4t t suif oranels added

to a sol utindhe Z6esarncsa of a@duahng)age spok ad ms(%om3@xaou®nWMQSQtronwhe

conpound prepared in St |n 20, .mM of di nmet hoxyet hane. After
addi tion, Pﬁ‘g '%BF&mSFEE?Q%Ph? %ﬂ "%%& for 3 hours and then cooled to

0C. 2001 of water apeatihed ﬁéﬁe%@@écéﬁ@arméﬁﬂeeof&h@tﬁﬂ@@ﬁ e s the
di chl oronet hane. 30 The organi c phase_is washed with 10% NaOH sol uti on and

t hen ri nseprofgsted BB thatresinrie emaved.ahis ishgeneraily gaviast owidnsbe. actmc@‘

(quant 1 ati0ehd AER sUATHS tindorb et bl TR bR Bls b BT bEas T Bl e
(CDGi 3) 8 ¢ipE8 naturd ofthd Pedih used and- 0?5tr(e3tyge éf)prote%tlﬁ @ﬁodrb ﬁeséﬁt lﬁ\ffhéh 1
H exchangeable with D20} ; 6.45 (2 H, rr? 8 m

7.1 (2 H, mplecule.
15 As a type of resin which may be used, mention may be made of the
resin Argopore MB-CHO sold by the company Argonaut.

After step 3, a compound of the formula Il is isolated in which X = H,
which is readily converted into a compound 1l in which X = alkyl, conventionally
by selective protection of the secondary amine function of the diphenylamine,

20 followed by alkylation and finally deprotection of the amine function.

Some of the compounds of the formula (I

NH
T_O O I
NX —A—Y

25
inwhich T, X, A and Y are as defined in formula | above are novel. They form an
integral part of the invention.

A first subgroup of novel compounds Il consists of the compounds

in which:

30 T represents -OCHs; A represents SOg; X represents H; and Y is as
defined above for formula I, on condition that Y does not represent unsubstituted
phenyl.

A second subgroup of novel compounds Il consists of the
compounds in which:
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Step ¢ S Conmpound of the fomuta 111 : T =4-0CH3 ; X =-CH3 ; Y =3

pyr | dyl OCQHO Thi s conpound is obtained by perfogm t process
as in Exa“% 22f&-}step a) starting with the conmpound obtain Iﬂgmtlﬂ’zﬂabove

step b} (Yleld=69%. 10 Gl NWR (CDCf~) b (ppm : 9.3 (9H, s) ; 3.4 (3H,

s) ; 3.7 (3H, Szﬂ; GFFler% —Olglqa, (’@d’f‘gsg%tg H6A9r§p7?§§r&§'q0”an Y7|s5as(1 H,

m ; 84 (1H oun or nu =
4- OCH3 ; >defrceld33bov\e o8B fpt;mulayl onﬁconddﬁbnlﬂwathr/sdoesrmmtncbpreserhtt memsd by

oot ai noa | VOGS4 @ity S60R: 2-meaSagiBeys Vi s RaFivbined cHUBS: de )
ft (ppm @cér&o&libro‘i}yl m§rp4‘@hh?ﬁphéhoxy.@n@ t(é'i'z'Y 20 6.65 (2H m ; 6.8

n} ; "br oad s, exchangeabl e
wi t h CISBCOOD) , 8. 3:%2hurd ﬁybg&uaaofanmmommtmrdsdheonsstmoﬁthe cormpeunrdsOCH3
;X = - @ CO ; 3 pyridyl This conpound is obtained by perform ng
t he proces‘?"& leh: i'n 25 Exarrpl e 1, step c) starting wwth the conpound obt ai ned

|3 n8t ?gmabg;/e_ sg ep d)T(hég@é&erﬁslmg ,(Qxl dﬁwﬁhf&[ﬁc?%f& éseamble %éﬁésﬂgxﬁ)
Compound olrepirmérﬁ%anami A anui ¥ wmmeﬁngd:amve for formularid Amen@ﬁbega

§tc$?E?>3111 &/;gﬁ&%(b@o' N g#ﬂlé}h%f@%:‘i’% %@%%f%ﬁééﬂi p&%{%\éf Orzriatzﬁgis N

but oxyxgar bony! di phenlfeoith eubgrdutd ofthowd! i comnsbiid oo foRfius Bidohsies df
m xture (R%L : s added to a m xture of 21.33 g {16 mml ) of Argonaut

Ar gopor e ds ipgvhish mml/g) in 130 ml of a mxture of

di chl h / I | f
135581 g 1 GZ“W? of Efltarty -D0HP X rePiRonlY U Abgh B SaRgie s ©
di chl or oet Ga)atkyhsath asaiethyl] sthyi, m—b%pyli)lsoﬁfdp?ﬁl isbbutyl,ng-bueyl of terbutylat

roomtenperature, the resip is filtered off, washed successively with
di chl or omePWeRreferailiy, Hivgth Yniaprasents myrdyli estiosallynsuhstitted with emeser '@ﬁ&ér

vacuumg4 o p r
he. 1 orimul Eieaq Red By sBoud fordbrmiif | rEPAT: SRdeRABMIGVE EARRANG. T
of benzoyl chloride Fhe paa’éﬁtédtsmmtitderﬁmRearefsubﬂ%mdS@ defimed| gbovk. t he
resin prepared in and 1.2 m_ of djchloronmgthane. After
stirring for 3 112 @%\& rcamﬁq ertB@se dor pmaicheXi Feprasemis: B ate of f
and washed )@féﬁleﬁ di chl ar onet hanel di chl oroethane m xture (4:1 ), wth DVF,
met hanol and with a

A fifth subgroup of novel compounds [l consists of the compounds

20 in which T represents H; X represents -A-Y; A represents CO; and Y represents
furyl optionally substituted with one or more radicals R as defined above for
formula I. The preferred substituents R are such as those defined above.

A sixth subgroup of novel compounds I consists of the compounds
in which T represents H; X represents H; A represents -CO-NH-SO2-; and Y

25  represents phenyl optionally substituted with one or more radicals R as defined
above for formula 1. The preferred substituents R are such as those defined
above. .

A seventh subgroup of novel compounds !l consists of the
compounds in which T represents a hydrogen atom; A represents CO; X

30 represents H; Y represents benzyl optionally substituted on the phenyl nucleus
with one or more radicals R, with the exclusion of amino and nitro radicals; or
alternatively Y represents -CHx-Cy' in which Cy' is heteroaryl (with the exclusion
of 2-pyridyl) optionally substituted with one or more radicals R. Preferably, Risa -

44



'di chl or onet hanel di chi oroet hane m xture (4:1). The resin is then taken up in
2 m ofi | romet hanel trifiuoro acetic acid m xture { tirred
at roomt@rﬁ.gdezgzg%%re for 6 hours, and then 20 filtered off %%13&1;(?&?763 W th

di chl oronet hane. The filtrate is concentrated under vacuumto give 7 8.1 ng

of pr oducvaﬂme%@ﬁﬁﬂwxymﬂobmﬂ@s derigralty defirfedBforIbtmsia 1 Pﬁefarrédl
(6H m ; 7. (? exc angeable vmthCFCOCDL 7.9 (2H mM
; 't0.0 {InﬁamEQS@i ﬁg%ﬁﬂl‘@’mﬁmyl éPQC?Giﬂ)' -btyl-driaydrexyhenaye conpound This
conmpound i s obtai nedypye t a i ng
wi th the conpound Of)Atrgl n'gﬁf &%ogg @,ﬁ,@@g% wn%ﬁ%oérrﬁ)gth%d of
t he for mulcanipountds= it whmh-THreprésentsoa apdro\gen ey |A Stepregers CO; X

Co di f..fhe f | 1/ 1 ~' VO 02128820
oo BRI taseH St rend Y remrsenipheny Hutbar it R, REdBeE Sadicls
Exanpl e 1br@enthol it Uitidnaly NilodbRAbE IEATARIASICpgy | ari ne. Step b

Cor respondi ng conpound of m (22.5 ) of
N- et hyl nor phoi i ne a%@lrﬁbwbgtmlpaoﬁms\gﬁmnmoumﬁsﬂl 86ngjstsenfithe aioampounds2. 248

I f th m. of . di chl hgne,
Foll bued 1) i T (BPERETE, 3, Mdibaeh doms o rebfbsedis G Xtempsag i 7 ©
chioride. rebre¥ert idmmgué%s% [BMITPORPyFRAIN (SUBHERS Db bz, IR ardl

filtered off) washed successi vel or onet hane, nol
and diléhl qnwazingboptioaally deirg su abtutecac,\wthnonme)rr ore ozgotradrcaisaarrdﬁmnded

in 40 m h trifluoroacetic acid m xture (95:5}
cont ai ni ngaﬂ% %ﬁ%d%é]%?ﬁer stirring for 2 hours at roomtenperature,
the resin is filteren tefth sm@rdsupﬂaﬁdovaitdmn@bmmd@rwa@ﬁgmeef tﬁbQ:d‘nhéddrﬁise i s

concentr at ed under vacuumto give an 1S anorphous solid (yield = 73~a NVR

(CDCl 3} 8 ippyhiphd tepresgents adiyslsenen atoranA fgpeseatswon Xregesents; Hparnd ¥. 1

Lo - oot o hun s S G2 gl e e BB bbb

startil§g wiitth drie &thr@cra@ldalebRalb‘ei‘ﬁyI @)ptlbﬁ&l@b%ﬂﬁsﬁﬁlm lWith brandt endreb
Compound of the formula CO ;

4- di met hoxX@pialy R; h@@ﬁ@@é’r‘]éw@bﬁ‘iﬁ)@ﬁ@u§'p"th]§35rt¥PﬁW3@ amd cgmmann) opfiorally ;. A
= CO: :
o o o s lRbAOHD SO el BRoX g8 dndih, foglBy T B8 fERhda Shove;

2, 4- di net hzherbé subgtituted withdsne d63nare eldicals chosen from a fluorine atom, CF3,

N N-(dii 308&%%%%%{1]8mt hyl pol ystyrene resin (3.68 nmoUg)

20 An eleventh group of novel compounds consists of the following
compounds:

1) T=H;A=CO-NH-SO, ;Y = phenyl;
2)T=H,X=AY; A=CO ;Y = cyclopentyl;
3)T=H,;X=AY; A=80,;Y = phenyi,

25 4) T =4-OCH3; X=CH;3;A=CO ;Y - 3-pyridyl;

5)T=H;A=C0O;X=H;Y = 2-methoxyphenyl;

6) T=H;A=CO; X=H;Y =24-dimethoxyphenyt;

NT=H;A=CO;X=H,Y =2-pyridyl or 4-pyridyl or 2-fury or 2,6-
dimethoxy-3-pyridyl or 3-pyridyl N-oxide.

30 For each of the subgroups of compounds of the formula 1l defined
above, preferred meanings of R and G are those listed above in the case of the
formula 1.

Not only may the compounds of the formula !l above be used as
intermediates in the synthesis of the compounds of the formula 1, but also they
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30 and 3 mM of 1,2-dichloroethane is stirred for 11 hours at room

terrperatu%oz]' §oeXcess aniline derivative is trapped by aggk&goﬁ§6lm of
pol ystyrene nethyl isocyanate resin with stirring for 14 hours at room

tenperature, followed by 3 hours at 60C. 64 WO 02| 28820 PCT/ EPO hOT61 The

excess aciyhvenbatid:§@antS abmyV aAicRYmaRas ither wapabldOss (i ghm'é geblructhve
am nonethyl resin with stirring at roomtenperature for 4 hours. The resins

are then fadtivily efioxitintive freermadioal epesiescH2Cl 2. The filtrate, concentrated

(0D 3] 6 (ppry 1. T Rty ShF7G b 6 "oaRpblndd, & she i B B'G

= 2.2 Hz) revéal%(a lﬁlwtr?jdﬂ:r e]xaméle2b vanu‘étlﬂ?jhézébmtﬁof%é ébrﬁﬁdsdund@ of thé 5

(2H, m ; road s). Step b
Corres éoncfpﬁguladhtsbgrm/e@t then@x'daﬂcpmoéhqrman whnelegulas weight lipoprtginged by

S0 IR (eod oy BBt Bl dulttheluntiah Gk FHoleRufa WG hoptoteind © 9
2. 2Hz}; 6. Gét‘el-biidxzédzwﬁh riupridtoRkidr 24 Hous ot SRID, Thed bpopralaif ﬁcﬁnéw n)
. 7.2 (2H, 2H) J =88 H) ; 8.2 (2H, = 8.8 Hz 9.65 (1

H broad st;hesst hpo&rotsemm b¢f@f@2ﬁ1ﬁb'9f%ﬁc‘?ﬁf sormm@@m (§><@Eﬂt&nn@a dHPryi ng

Eranp & 1587 E5oEh 305 AT JFR b o o Sqpaits o ug £

5 chl or0-o- dedaeasahﬂnnf&rwés@q%ssmﬂe& whigh aeﬁantpctbedaruﬁomdmtfpnwm} af fid : T
X: X=H;
benzot hi enWmROW’l‘(;& O%éhgffog'gug ﬂgﬁ% Cfgrg‘?lﬁﬁwéﬁ Qpras Hb @M&@gﬁﬁéw
di ph
52 chi br or 3TTRRRY eoficedirlrt ICRd TRERE VBlueq megsured,in the cass of  cetaln,

mol | g) of numbehof cmmpnahdgbﬁﬁejfsrmubariéareegwamm tite Mllowfingrat®®2 is stirred
for 4 hours at room tenperature.
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760 mg (1.39 mmol | g) of pol ystyrene am nonet hyl

nmol | g) o
wo 0Zn$$zo

hour s,

resin and stirring for a

and the filtrate is concent rRgf
cream col oured crystals (yield
; 7.0-7.2 (7H, m

H, d, J=2Hz) ; 8. O( 1H,

2.4 (3H,
(I

S

)

= 449 .
© 7. 25( 2H,

10 hours at

pol ystyrene net hyl

umto give 82 ng of
NAvebT¥) S (ppm

\
n,
10 d,J 87Hz) 10. 7(1 H, s).

Step b Corresp

resin and 440 ny
(g@f%éé@yrene nmet hyl Isocyanate resin are then ad
Q /10761 stirring for

resins are filtered off.

(1.19

room te%@?ﬁ%@z& '? ﬁ

380 ng (1.39 nmmllg) of polystyrene am nonet hyl
resin and 440 ng (1.19 mmllg) of polystyrene nethyl
added to the filtrate and the mxture is stirred at

foll owed by addition '

i socyanate resin are
roomtenperature far

10

i socyanate

=1.3 (9H)
7.5 (1 H dd, J=2Hzand8. 7Hz); 7. 9

ondi ng

The resins are then filtered off

s)

conpound lovﬁc-fﬁﬁm-l—?(-ﬁ Fhi-g—econpotht—+s—obtagret—By—carry etH—a
process sijmlar to that il|lustrated|in Exarrpl e ay I SyNI\/R (gce%h@l\ﬂg
2.3 (3H) s)s-mén8 (IHH m{Ccop. 8- 7. _E%,E% 7. T (ZH T, J=7 T
7.5(1 H, dd,J=2and8. 7Hz) ; 7. 8(1 H. d, J=1! 8F 9 (1 H. d,J=8.7Hz); 74T§IH,S)
St ea c [this conpfdnd i s|GBt ai ned| by ca él n@i_put a process Si.ftar fo
that 20 iljlustratedjin Exapple 4. The corr%'@ g5 df Exanples 12| to 44., |46
to 65) 67 to 120 ang 122 tp 251 in fables 1 | ow are prepared inja
simlar nner usi n? one ot the proce p—+{l ustrated in Exanptes 1 tp 121
above. The| conpound$ of Table 1 corfe} g following formula: 25 OY
30 TABLE 1} 66 V0| 02/ 28800 PCT/ EPglllO 51§ arrpl e TYNW Nol 11 -OCH3
- CB6H~ ( O d6} : 3[7 (3H,[2s) ; 7.D (3H, ' 5 (2H, t, J = 9.2 Hz) ;
7.4 (4H, ;7.9 {BH m | 10.4 {1/H 25} ex] aﬁ @abl e with GF3CO0D)
3 Hq
4"ME'O‘ H CO CH3 N 8.3
H:,,C/l
4-Me-O- [H CO 5-pyrimidy! 5.2
H H CO {Bu 4.8
—CHZ—Q-OH

4-Me-O- [H SO, 3-pyridyl 7.9

4-Me-O- |H CO 3-pyridyl N-oxide 10.5

4-Me-O- H CcoO 3-NOz—CsH4- 6.5

4-MeS- H CcO CeHs 1.8

H H SO, 3-pyridyl 74

H H SO, 2-thieny! 3.3

H H SO, 3-F-CgHas- 3.7

H 1H SO, 4-CN-CgHy 11.8
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12 - OCH3 (Acet one-d6)

Vi

7.30-7.70 (4H m

7.9-8.15
13 CE}B

8. 15-8.3 (2H)
3.79 (3H) 2s)

3.9 {3H, 2s) ;
U

'5.75 (

. N7.70-7.85 (3H m

6.9-7.3 (4H, m

2H, s)

9.99 (1 H) 2s broa
6. 90

7.4-7.6 (2H,

dgcgé‘g(gaﬁl%qabl e)

8.408.60 (2H, m ;

10. 46 (1
H m ; 7
m 15 - OCHs
8.25 (2H)
02/ 28820
2.2'1 (3H
s) ; 7.05
2s broad)

-

} , 8.85

PCT/ EPO1/ ]
3. §
(4H)

s)
7. 20.

17 - OCH3

25 brog
8. 00 (
(Acetoq

\u1/|
' 008. 4
3.90 (

%ﬁ 72—
edfl) ?
(LH m
0761 1fji
0 (3H,

nm
( DVBO- g

- OCH3
2s) ; 4.4
7.37 {2H,
fi} BE

3H, 2s)
. 9. 20 | (O

3
10 { 2H,

{DVBO- d6)

2 (2H, q,
nm ,

7.87 (2H,
0 (3H, 2s) ;

J.I'IU

-J a

J =867
p8.80 (1 H,
N 7.70 (6H,
S 10 36 (1H, 2s brq
1.17 (3H) t,
CH3 7.13 Hz) t;

; CH3--7
7.00-7.25 (2H,

m

;%11(1

had) 67
J ¥

8. 00m{.

7.13 Hz
6.84 (
10. 32 (

m o 7.

7.70 (4H,
(1 H 2s

7. 70
br oad) _exg

00

oy
hanged Vls\;:d%%‘l D20)

R ORT

4—,

875 (I H,
et one-d6) :

3.

3, 41U
5g?(3H

7.02-7.28

H4H m

| M. 367.

BOA 2H, 1

Q Q9 (11

1.0

B-Cl4-CHyGANH-Calls-;

2¢ hr.aad)

NC2 7.

4338t 12 (

m ; 8.49K
(Acet one- g

%‘m§ 3. 9(1

HsH, 2

507 00. 4

—J oTTO

uu’l

OdtsHany . 7.307.55 (2H,

1.Q
=

R
i”

7.90-8. 15
( DVSO- d6)
(3H, m ;
PCTI EPO1/ ]
6. 85- 7. 50

br oad) 22- OCHB(Acet 0

m ; 7.45
=2.41 Hz)
(3H, t, J%
6.80-7.45

br oad) 24- CH3( Acet o

m N( CH3) 2;
br oad) The

ﬂgégz (3H,

7. 80- 8.

7H, ™

(1 H m

; 9.01 (1
7.34Hz) ; 3,

(7H m

7.13 (4H
conpound

~

10761 21-C

H 8. 6%
s)
I 0 (4H,
ICH3( DS
7. 65-8.1!
ne- d8)
- 17.85
H, 2 broads, exX
11 (2H, q, J=N7. 3
7.70-8. 00 (3H,
ne-d6) :
n} 7.42 (2H,
s of Tﬁble 2 cor

=

d6) :
0 (3H,

v

4.

:3.90 (3H,
-8.15 (2H,

3.09 (§

"D

43(1H

90 (3H, 2s)
15 (4H, m

1009 (J.T-l 25) 20 - SCH3S

OMe (4H, m)

i e) . 23- OCH3( Acet ond
A#3. 78 (3H 2s)
; 9.

respond to the fornula: 02

9.4

: CH3
70 (1
6. 82
9. 45

?k%to 7).

2/ 28820

(1 H 2
.35-7.55
(1 H d,
-de) : 1
CH2 S.
H, 2s
(2H,
(1 H 2s
Y b9

5 CH3S
(2H,
J

23

4-MeO-

H CO

o

3.6

4-MeO-

CcO

24

4-MeQO-

CO

|26

4-MeO-

Co
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WO 02/ 28820 TABLE 2 PCTI EPO1/ 107GL Exanpl e No. YNMR25( Acet r ~ne- d6)

o)) . 25 wbudhehf s

d)

J = 8.86 Hz)

J9.08 Hz)

7.38.7.47 (2H, m

7.17~N-CH3(1H, dd,
;1. 47-7

3.90

\]Pg:}ﬂ%:giﬁoﬁ Jl. 51

7 63 7. 71(1 H m ; 7.77 (1 H dd, J =1. 23Hz J=17. 14 Hz) 26( Acetone-dfi) :
6. 75-7. 80 l_wé—qm 7. 80- (ZH T, zl(_)l(l H, 2SS broad)Z7{Aget one{do6)
1.25 (3H, |m ;1.30{(3H, ; 3.04 (1 H mMY B(CH3)2g.90-7.30 (3H, m ;
7.30-7.70(8H, m ; |7.70-7.195 (2H, m ; L 2s broad) 28( Acet one-d6)
7.00-7.35{(2H, ) ; |7.35-7.{75 (7H, m ; 8. 8.30 (2H, m ; 8.30-8.65 ((2H, M
; 9.59 (1|H, 2s brqgad)29 ({l(Acetone-d6) : -2 2s) ;3.80|(3H, 2s) ;
6.95-7.30{(2H, CH3m){ ; 7.30-8.15 (7H, m 5(1H, 2s) 30(Ace=tone de)j :
6.95-7.15|(2H, m ; |7.15-7.175 (7H, M~y n) 8{20-8. 60
(2H M ; 9.59 (1 H} 2s broad) 70 (WO 2P011107GL |31 ocH3
(Acetone-¢6) : 3.82 (3H, 2s) ; 3.9 ; (dqP0387.25 (3H, jocH3 m |;
7.25 to 7{70 {9H, m ; 9 61 (1 H 2s broad) 32 (A etone de6) 0.65 (3H, m
; 1.32 (6l—28)——H—F0—(2H—7— ((;‘—' ﬂ'—"" H3—6—-80—F—30—3h——
7.30-8. 25 | flgr” i WH 0. 26G9 H 24 4pcet one-d6) : 0182 (3H!| m -
1.52 (2H) ZH, " Mg, O ( CHALF A, 07 (ZH 1Ny, 6. 7058.25 (13M
m ; 9.19 N?P 2s tI)J#oa) 34 %Acetcm' 3?@6 % 80-7.30 (2H. m |- 7.30-4. 25
(8H m ; |@8Mé&0Os f |H H 2C0road) 25fu(ykcetone dé} : 7.00-7. 8Q8(412H s ~
m ; 7.8048—A5-2H)—m——F8 “OTfl H—A——9-56-{1+H2s—broad)
(Acet one- clé}MeOG g3+, 30 (@p m ; 7.808. Jg?JZH n
9.43 (1 H\| 2s exchangeabl e) 37 (Ace 9—7. 35 (4H, m ; 7.35-8.20
(7H, m ; |9.53 Br (|1 H, 2s|broad) 7 U PCT/EPO /10761 38
(Acetone-d6) : 2.90 (6H) s) ; H3C~-N m ; 7.80-8. 75 CH3 (2H,
m ; 9.fi4 (1 H 2s) 39 (Acetone-d6 f"a; S 3.99 (3H, 25) ;
6.65-7.85{(9H, CH3 IC m ; 8.5{1 H, , 2s) CH3 4Q Br
(Acet one- g : -8.1 ; 9.97 (1 H, |2s broad) 41
(Acet one-d i ——7567 5‘3(7%, m ;
7.90-8.15 8. broad) 42 %t
(Acet one-d .3 m 7.77.85 (1 H, m ;
7.85-8.25 .3 Acet one- d6) 6. 15-7. 85 (|8H,
Br
SO,CH3

4-MeO- H CcoO 3-CF3-CgHs- 6.4

4-MeO- H CO NO, : 13.3

4-MeO- H CO 9.4

H,C CH3
CHjy
CH3
4-MeO- H CO O’CH3 8.7




Sm ;
7.44 (3H,
(CDA 3)

8.45 (1 H,

Wiy

(Acet one-dfi)

7. 05

R .

9.30 (1 H, 2s

; 9.93 (1 H 2s broad) 44 -CH3 {Acetone-d6)
40 7.80 (9H, m) 72 WD 02128820 PCT/ EP(
00 (2H, m ; 7.00-7.40 (10H, m ; 7.40-7

6. 75-7. 75 (10H, n) : 7.75-8.25 (2H ) :

broad) 47 (fﬁ,?@ ne-¢Q) 6 7730 {47 3, 7.30-7.65 (/H mM][{1%. 658]10
(2H, ; 2s brpad) 48 (A nejyd6) : 6.90-7.35 (3H m;
7.35-8.10 |(10H, m; 9 41 (1| H, 2s brd)ad) 9 (Acetone-d6) : 6.[5-7.35 34H)
V ; 7.35-8.30 (12H, m|; 9.13 (1 I§g‘d 50 (Acetone-dp) : 3.90
(3H, 2s) ;| 6.95-7.30 (5H, M A 7. 30 7 65 (6HE . 7.65-7.90 (7H m ;19.20
(1 H 2sb L Acetone-d ; 75-7.85 (12Hm) - 7.90-9.00 (A4H)'m)
9.70 \ (1H4-MEQy oagl 52 (A@@cone dfi )l 402 CR2H, . 6.40-7|38 (2H |m
7.30-7.90 o (9H, m ; 7.90-8.20 (1lH, PCTI EPO111076] 53
{Acet one-d6) ; 6. 65-7.35 (8H m ; 7.35; (9H, m ; 8.10.. B.45 (1 K, m
9.15 (1 H, 2s broad)54 |(Acetone- %~ 8 (6H, s) ;H3C5.95:7.35 (2H, m
7.35-7.66N "s(4H, |m ; 7185-8.25 {3H, m ;~ H3C \9.53 (1 H,{2s
br oad) 55( AcEME®- d6] 1. 6. 9680,35 (4F) G m . 7.35-7.85 (8H, m|8.711. 287 (1
H 2s broad) The cofr~pourtds of Table ol espond to the fiofmula: ovY
TABLE 3 Expanp .Y ~ NMR 56. { cDC 2H, d, J 6.9 Hz)|; 7.2-7.7
(8H m H, m) 57 {CDC13) |: , M ; 7.2-7.5 (6H, m ; |7.65
(1 H d, {75{I H d, J=8.9 Kz) a.1 {1 H 2s) ; s{15 (1 H| d,
J = 8 Hz) X _g);g_(\J’IH hrnarch

According to another of its aspects, the invention relates o a
pharmaceutical composition comprising at least one compound of the formula |
as defined above, in combination with at least one pharmaceutically acceptable

5 excipient.

According to yet another of its aspects, the invention relates to a
pharmaceutical composition comprising at least one compound of the formula Ii,
in combination with at least one pharmaceutically acceptable excipient.

These compounds may be administered orally in the form of tablets,

10 gel capsules or granules with immediate release or controlled release,
intravenously in the form of an injectable solution, transdermally in the form of an
adhesive transdermal device, or locally in the form of a solution, cream or gel.

A solid composition for oral administration is prepared by adding to
the active principle a filler and, where appropriate, a binder, a crumbling agent, a

15 lubricant, a colorant or a flavour corrector, and by shaping the mixture into a
tablet, a coated tablet, a granule, a powder or a capsule.

Examples of fillers include lactose, com starch, sucrose, glucose,
sorbitol, crystalline cellulose and silicon dioxide, and examples of binders include
poly(vinyl alcahal), paly(vinyl ether), ethylcellulose, methylcellulose, acacia, gum

20 tragacanth, gelatin, shellac, hydroxypropyicellulose, hydroxypropyimethyi-

cellulose, calcium citrate, dextrin and pectin. Examples of lubricants include
magnesium stearate, talc, polysthylene glycol, silica and hardened plant oils. The
colorant may be any colorant permitted for use in medicinal products. Examples
of flavour correctors include cocoa powder, mint in herb form, aromatic powder,
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74  wo 02i ZSS20 PCTIEPO /107GL 58 (DMBO-d6) : 7. o (2H d J = 8.7 Hz)

7.3 (2H, {45 Hz) ;7,4 (3H m ; 7.8 (4H, K FJQ; 05’(1
H, 2s) 59%98/85 spectrum : After Ioss of NG, I\/H 323 73% 76elld) 60

Mass spectrum: After loss of NO M1 = 399.1 (detected) 0 ~CH3 61 (CDCl 3)

(o5, 9, Sy Rody oy, FoPof oAl i) pofudt o %E“V»“%%*%%ﬁfgﬂ &

8.11 (1 H, gldl,nu]]ate rMap Betstijtablynoatetwith sugdr,Jgelalbel hedlile? (1 H 23 br oad,

hanged with TFA = 6.7D
a)z()C 220 57 (7%4 gﬁ’)&%%%bﬁfc{”l‘ wnqaﬁrﬁ%'%’%omu 3?93@ PI‘zestit 'HVGBUO'?J =
8.83 H
8. 83 t )40 a@%ﬁvé Jpr?ﬁmp?é @5@?5){'_'9(34/35_&@@@?0 n§te6%y(r%i'x‘nr§)che sBidBCorhgblind?
PCTI EPoﬁlllwntBla epﬂ a:egxxta}tor a7bmf5er( agenina suspendlmgsage(rﬁHsof@bllIerm &geQll &, d,
J =8. 97 1 8. 59 d,

- 2.55 H%tabﬂ'm? a Y%'%’ %Qeﬁ aPP&”Jalp@)ﬁﬁEﬁ'”% aﬂ@% ahdnh }%m&c ~3)

3.70 (3Hnidale intd. A4b&Idme)} mtraﬁ/eﬁﬁué 1s¢bcd’fhneoé% 686ritré‘l'nu§&ular fhi é’&tonEZH

. 7.10-T.38 (5H, m ; 7.55 (1 H, d, J =ocHS 2 (1
=38. 82 Hz)accgdiy {a a4 canvephiorsd pepress. 9\/\6Er@1apprap§:atﬂ otm) émeceblesform 3. 82

3H, 2 8.43 Hz) ; 6.90
EZH, Hr’r)S); 9%&?@%# %ﬁe&%@'{élc ?]i"’"?rgm% gs He. 39 04 o) ;)7 62 (1
H, dd,1QCH32. 2 Hz, JExabplés Hzf ; sﬂsﬁ@ndl H, dgenté = irdlide Hzme&ﬁ@elmdse

9. 58(1 H, 2s broad 68(Acetone de) : 7.22 (2H, =8.86 Hz) ; 40-7.70

(5H, m) ;spolysprbate §0; y@f%@ﬂﬂy@eﬁdmerqqaq&amdmrsgmmgragacemh gadium =
9.0 Hz) : 2.43 (3H,
7. 08%2H ga%x&%‘aﬂge%o?%?ﬁ@H{S%EH%‘Y'%%%D@%QRW VO 021 28820 °)
Pgl’_( EP01/7 1%6% 70{ CDEk%)np!es? df?sc(lmbi):zngg aHantéOr?cdeScéétUr i) sohd‘fég \mtlt?S 5
(_ 7 210 szolyoiyeytgyggﬁ ,ﬁolysogb@tg gﬁ, Cﬁ:qg:qwg)mlde,mppkyemoxﬂated éorbltan)

7.15-7140 3H, ;4. 03{2H, ;
706 (h (W“ﬂ“'a*gaﬁﬁé"é%*“y'ﬁ‘%@?"ﬁ%@ PR, S8 ey 770 (1H

J -8.77 Hz) ; 8.35 (mkadcﬁhcgrgr &mj)smmm &)ggogﬁzggze% aﬂﬁbdlﬁﬂn sggé%S((fgtﬂlunﬂ ;
7.07 (2H, H-7 :
(2H, (23) ;g’h‘f"%ﬂf%ﬁo'}#) ether, ot *594‘53( EF‘ﬁSr?)‘V'"SJ?aESDé q%masseﬁ met %‘5137 85

(TFA) 75( Dl\/rsoY & yge%‘%‘g?g y' ﬁ@ﬁ?"“"%‘%aﬁ %ﬂﬂ? §é§9%i Cg%é)-lﬁn%) :

7.16 (1 H, chiprocresad-7. 43 (3H , 7.43-7.69 (2H r’r) 7.73 ('
H, 4Hz) ; 7. 77 h q
W ? hézgg ) VO ozf Iétélﬁ don‘gext f?‘ne subH@nées accor mg to e B{v%%gon ea>§g aasng ©

rule preferably administered in doses between approximately 0.1 and 100 mg, in
particular between 1 and 10 mg, per dose unit. The daily dose is preferably
between approximately 0.001 and 10 mg/kg of body weight. The specific dose for
each patient, however, depends on all sorts of factors, for example on the
25 efficacy of the specific compound employed, on the age, body weight, general
state of health, sex, on the diet, on the time and route of administration, on the
excretion rate, pharmaceutical combination and severity of the particular disorder

to which the therapy applies. Oral administration is preferred.

30 According to another of its aspects, the invention relates to the use
of a compound of the formula | as defined above, for the preparation of a
medicinal product for treating pathologies characterized by a lack of nitrogen
monoxide production and/or an oxidative stress condition.
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PCT/ EP011i 0761 76 (DMSO-d6) : 7.05-7.30 (3H, m) ; 7.30-7.70 (7H, m ;

8. 15-8. 45 8.81 (1 H m , 10.39 (1 H, s) The co able 4
correspon(}"ﬁ %’%?e’ofornul a:. S CTABLE 4 02 Y WIHB7I
Exanpl eYNVRNo. 77- CH3{ Acet one-d6) : 3.10 (3H, 2s) ;3.89 (3H, 2s) ; 6.95-7.20
(4H m ; 7.20-7.fi0 %dord\'hg to%rt%%érdfltszésdﬁc@@dhé%v?éﬁﬁ&ﬂﬁélgﬁb to tﬁe%ge(3H
2s) :6.95-7.20 (4H) 57454Hr£ 55-7.75 (3H, m

(2H, m ; of® qommurnis@fdae forowule dt a9 Qfm)ed abovs t@ch@s;repar@@sa @I’ga(sH)

20br oad)  7eaCEobebybichnALs ey mE el o) " 5 ed (a1 55

7. oo 7.30 (Sttheloscistosie-asduticted) isthaeriadS{(IpidS dorokidatbn; devdopmeht (9 |

H, 9. 40 ér H, 23 road?7e %é.‘cetone de6) 2.42 (2H, 's) ; 3.89 (3H) 2s)
. 6. 95 _§ 20 {BYregs an gra ¢Fpmmplaqurzsesolﬂf@§t potivatign); 9 23 (1 H 2s

broad) 82 LA 2s) : 6.80-7.20 {4H, . 7.20-7.85 (8
ro? ga 38 ?10'%%@‘%58@ ‘aé%@gt’%?ﬁ{’oni?da) . 3.89 (3%, 2351); 6. 95-7. 20 {ElH,H)
m ; 7.20- 55tefbsis affer vagcular udery2H, ) ; 9.32 (1 H 2s broad) 84

( Acet one- d8) %89 {3H, 2s) ; 6.95-7.20 (4H, 1) : 7.20-7.50 (4H) rn) ;
7.85-8. 15 (4Hliah§tesig 52 (1'H, 2s broad) 85 (Acetone-d6) : 3.89 {3H, 2s)

7.00-7.17 (4 32 y'" (1 H m ; 7.31-7.60 (8H m ; 7.fi5-7.80
{2H) m ; 9. TSP'” re’.s?stéﬂgéoad) 86 (Acetone-d6) : 3.89 (6H, 4s) ; 6.92-7.25
{ H mio; = 2$ﬂnasan¢amoalnplcromsmlaTcemp[hzatlonsofdnabems(,1 H, 2s broad) 79

02128820 P /EPO /10761 8Z(A d6 720, (4H,
. 7.20-7 as°‘i‘ gk%‘?ﬁﬁﬁ Jin ~°f°7f§r 73<595 'ézpz’t Wpla'@%by(tbg

25broad) 88(Ac§§mlgﬁg| ac%r§9 (3H, 2s) F6 85-7.20 (4H) m ; 7.20-7.50(4H,
rn) ; 7.50-7.70 (1 H, 7'70810(2Hn);9.39(1H,

2sbr oad) 89("Ac sraimeratdije dysa‘ueetnqu 2s) ;97.00-7.25 (5H, n} ; 7.25-7.60(5H,
nm ; 9.53 (1 H_2s q,'road 90{ Acetone-d6) : 3.89 {3H, 2s) ;6.90-7.20 (4H m
; 720760'(4?? ﬁf‘ ¥2.90 {i H n) ;8.20-8.40 (2H, n) ; 9.81 (1 H,

2sbr 0ad}91 (ACEhIRAR | ctloﬂaff&drghhtl%ﬁkpia%ta‘iﬁ) (3H, 25) ; 6.95-7.20 (4H)pn)
7.30-7.50 (4H, m ; .25 (2H) mcH39.45 (1 H, 2s

broad)92(Acetaﬁ@utm’as)pathq!ogsst d, J =6.87 Hz) ; 3.01 (iH, m ; 3.89H3C
(3H, 2s) ; 6.82-7.16 (4H, m) ;cH37.16-7.45 {6H, n) ; 7.66-7.80(2H, n} ;
9.12 (1 H 2s broad) 80 VI TO 02l 28820 PCT/EPO | 10' T6l 93 {Acet one-dfi)

g'r ggd§ 33, 2s) ; 6. 40-AcotRdingHo die of ik fifal GspBets e {ridntith relalesto thé dde 2s
of a compound of the formula Il for the preparation of an antioxidant medicinal
20  product which may be used as a free-radical scavenger.
The present invention is illusirated hereinbelow in the light of the
examples which follow.
The frequency of the MMR apparatus used to record the proton
spectra in the examples given below is 300 MHz.
25 Examples of compounds [ are, in particular, those illustrated in

Tables 1 to 7 below.

Example 1
30 Compound of the formula | : T=4-OCH3; X =H ;A= CO; Y = 3-pyridyl.

Stepa:
Compound of the formula IV : T = 4-OCHj3 ; P = C4He OCO-; X = H ; Y = 3-pyridy!
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94 (Acetone-dfi) : 3.89 (3H, 2s) ; 6.90-7.20 (4H, m ; 7.20-7.45 (3H, mM ;

7. 55-7.90 ; 7.95-8.50 (4 . 8.70-8.95 {1 H H 25
br oad) QS“E(?A?e/tsg%e dfi) : 2.3Q({|3_>DH, st) . ~ Hs 3. gg (3H) n?gng&P@ﬁ“b&l 3H,

2s) ;s C~ 6.90-7.20 (4H, m) ; 7.20-7.60 (4H, m ; 9.41 (1 H 2s broad) H3C
96 (Acetone-dfi) : 3581 ¢ &5 awhotl) of.nExDiOdY, clilelide hydRichlorkde atHadded g

Ll S o A G
(4H m élpﬁ%ngl%n’rhe %ﬁdlyﬂo@ 8&2&9 rﬁ d?'iﬁetﬂ?l)ammé i 8. {§|‘bf @émoroéihgﬁe 7n)20

(4H m
9.58 (1 H, 23 broad)Aﬁer stumg rzgmsatmcﬂndemmmr@swseg 631‘56 m;n)xol) of. 89

EEHH, 2 1 Jt_re;hygg l_')an%é)‘i%l (gl?%g igmo) Bk nngoti’no?l cﬂlog’r%gh?'gréc%%ncm are 8- 80

br oad) 100pgfH[ed uor et hytphenyl (Acetone-d6) : 3.89 (3H, 2s) ;6.95-?.20 {4H)

m ; 7.20-7.50 (4H m 785825&;1;[, rr% 9.54 {1 H, 2s
br oad) 101(Acetone dehfter stigimg(fork2hoprs at wmt@npﬁawrmjthe rgactiprmediuraH)

6, ot =7 4% PGS 8 ierchie Rejeh S SuRGBSIANVIRREASDEYE @ 1315 o6

{3H, 2s)6.95-7.45 (8Wfhendrganit phase & Wdshat! with water @«7590 rhk)Hdnéﬁl aver
9. 25CHB(1 H 2s broad) 103§Acetone dé) : 0.99 (3H, td) J =7.34 Hz, = 2.23

Hz) : 10 51Ne2fOpand conceptya m : 3.89 (3H, 2s) :4.09 (2H,

b7 oad) 104, ( hcet 3RE dighta "%3%&65fﬁ*&@f@ﬁ‘%@ﬁﬂﬁf?#@m‘égg‘ -

7.30-7.65 (@, M) an 9. Gihyll Hacaatbnmﬂanéaz mis@IR2] 28820) PCTofitWad 1076¢ 105

Acet one- d6 3.89 H, 00-7.20 (4H, 7.35 (1

e O"es dhtjoranetndnelmetiang G52 dadgva 0 (gq@"%taonsba o pasty BBl 25)

; 3.89 (3H 20 (4 . 7. 20HN 7. 45 (4H, . 7.60-7.90 (3H,
. 8. go &q@tﬁt"%ﬁ%‘ﬂ 9. g5H% 1mH 2s C~CH3 broaél) 10r7r)(Acetone d6) (

89 (831, s) ; 3 89 NMR(E}DCIG 5([8@117 2(3569'91 S) 377'329{ HIGCOB (23H) d,4H m
; 7.50-7.80(_:'_& () n% azé 2s broat(zl() 108 0O, ~
~Q (Acetof a)a)70 (éldgrq)sﬁZQs()‘l H  aNad-4 cwrm 1'H, 00 B8d1(HBHME m

; 7.95-8. 5%75%5 l;l")?")s %%QEE}QIS)H 2s broad) F F 109 C g~ (Acetone-d6) : 3.89

t3H, 2s) ; 7.25-7.60 (5H, s m ; 9.93 (1 H) 2s broad)
110 C (Ac@tggb—d& ©73.89 (3H, m ; 6.95" 7.20 (5H, m) ; 7.20-7.50 (6H m
. 7.50-7.65 (1 7.85 (1 .10 (2
:9.32 (1 |f|30("280 %t;)elfwn@a ’HZ )T(ﬁéé?égle C(O 3%’9?@@'17%9% (20 m

20 A mixture of 132.2 g (315 mmol) of the compound obtalned in step
a) and 945 ml of trifluoroacetic acid is stirred for 16 hours at room temperature
and then poured onto 1.8 kg of ice.

The medium is basified by slow addition of 3.5 | of 10% NaOH
solution, while keeping the temperature between 20°C and 25°C by addition of

25  ice.

About 1 litre of dichloromethane is added, after which the precipitate
formed is filtered off, rinsed with Et,O (3 x 300 mi) and dried under vacuum in the

presence of P20s.
96.8 g of a light brown solid are obtained (yield = 95.2%).
30 M.p. = 190-192°C

NMR (CDCl3) & (ppm) : 3.7 (3H, s);6.75-6.9 (4 H, m); 7.0 (2 H,
m);7.35(3H, m);7.65(1H,m);8.1(1H,m);8.65(1H m);9.0(1H,s)

Stepc:
Title compound of the formula |.
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fi.80-7.30 (5H m ; 7.30-7.s5 (3H Cm ; 9.91 (1 H 2s broad) 83 WO
021 28820 Wéﬁ%l 10" I bl 112(Acetone-d6) : 3.89 (3H, 2s) ; péyhpbiidssS)

6. 90- 7. 35 (8H, ;7.35-7.65 (4H, m ; 9.97 (1 H, 2sbroad)113(Acetone-db6)
3.89 (3H, 2s) 695755(8H m ; 7.70 (1 H m ;Nc~8.40-8.80 (2H m ;
9.99 (1 H Zsbroad) N@lmcﬂﬂdﬁ@‘(mmﬁl)amfes&ﬁmnnﬂ@ pf 1t125 fmlrotil 2 1
in which X = Hand A = S02. For Exanples 114 to 120, = 4- OCH3. For

Exanpl es 'Water dacadded dropwise, @W%“@'maﬂ%ﬂpﬁtezvmm b solutioncef4/.9 g

(s s A gnenrtag toibdynd ERidied i gienl o ¥ia r2 gl Bedll agd: *, Ty o

(7 3H E233)20; 2H95 7. 20ARtdHstiming, foF. 20h6u15&hé4l'daadti6ﬁ3A memiumdréé) 58”'(191:‘33)1?;1?); |
. - 0. \ cet one- S
. 3.315(2 'thse%d ﬁg@gsaf("}amj FQEM’a 2 ffcao (4H, . 7.30-7.70

4 7 9.28 (1 H,

EA(t?at g?]e-d6) A Y%%p%?ﬁﬁgtﬁgg"?‘g\& ﬁ%’%@gﬁaﬁﬁ%%i‘%{%ﬂ? 9?)37 50
(4H m ; [Bedéné b RA4 ahyoomIAeBigeréture] to2 giveo2EIa3ghofoad)ink lbdlig Ayitidrre- d6)
: 3.89 3%%,;§ . 6.907.15 (4H, n) ; 7.15-7.45 (4H, m) ; 7.707.90 (2H, m ;
8.31 (1 H°YA@) J 1.41Hz, J=8.27Hz);8.43(IH dd,J = 1.41 Hz, J = 7.25 Hz) ;
8.57 (1 H dd, J=1. 6|©|I3-§ :H&g.?q?,olrg} 9.2(1H, m ; 9.35 {1 H, 2s broad) 119
(Acetone-d6) : 0.93 ( , = 35 Hz) ; 1 (37 (2H, m} ; 1.62 (2H, m ;
1.68 QGOH9 (2H, m) ; Nm(cmls)zs(ppmﬁ 38-( 3?2,02(3)1[—6%711420-rﬁ) 50.3(6M.5 m

1.75-1. 90 2 (A 3H, 2s)
. 6. 957. 2&(32‘2114“% 65 %8%5(‘%"?6")( fﬁ@roﬁ@ 2#»9@)N§§8€§11 HMr) 90(%"@3’ 53)1 H, S)
; 8.35-8.55 (1 H) r’r) ; 9.60 (1 H 2s broad) 121 (Acetone- d6) : 2.68 3H
2s);700725(3Hrr);725770(7Hrr);790H30820(2Hm);972(1

H, 2s brodd)amipld22 (Acetone-d6) : 3.24 (3H, 2s} ; 7.007.35 (3H, ;
7.35-7.70 552CH3 3 4H, . 9.59 (1 d
conpounds o@pﬁé@@ 6#53% @H?ﬁ%{x"ﬁ{dgpyée Iféff@r&%r’hﬂl-’g‘i (i' v%l%f,cﬂ LE )CEMQ ;
X=HandA=COx =sg

0.3 g (2.1 mmol) of benzoyl chloride is added to a mixture of 0.6 g
(2.1 mmol) of 4-amino-N-butoxycarbonyldiphenylamine in 20 ml of pyridine.
The reaction medium is reflux for haif an hour.
After cooling, a mixture of ice + HCl is added.
20 The precipitate formed is filtered off, spin-filtered and dried to give
0.8 g of a grey solid (quantitative yield).
M.p. = 130-132°C
NMR (CDCl3) & (ppm) : 1.35 (9 H, s); 7.0 = 7.3 ( 7 H, m, including 1
H exchangeable with CF3COOD); 7.3-76 (6 H,m) ;7.7 -7.85 (2 H, m).
25
Example 3
Preparation of the compound of the formula Il : T = 4-OCH3 ; A= CO, Y =
S5-pyrimidinyl ; X = H
0.592 g (4.8 mmol) of 5-pyrimidinecarboxylic acid hydrochloride and
30 then 1.21 g (4.0 mmol) of bis(2-oxo0-3-oxazolidinyl)phosphonyl chloride are added
to a mixture, maintained at 0°C, of 1.5 g (4.8 mmol) of 4-amino~4'-methoxy-N-
butoxycarbonyldiphenylamine and 1.33 ml (8.6 mmol) of triethylamine in 145 m
of dichloromethane.



W O 02/ 28820 TABLE 6 PCT/~P01/ 10761 Exanpl eYNVRNo. 123(dnso-d6} = 2.57 (3H,

2s}; 3. 81y b—il_é\ggﬁl) 6.90-7.60 (7H, m; 7.75-7.85 (1 H,Ci I\yCT,‘ﬁm
8.55-8.70 {1 16 25 (1 H, 2sbroad)124(acetone-dfi) = 0.70-0. 95 (4H,

n; 1.20-1.45 (1 H n); 3.89 (3H, 2s);6.85-7.15(4H, n); 720745{2H :
7.65-7.90(2H, n}; 9.7Re (Mixtdreds abowed)tdzéi(umeocroen'd@mpemnﬁé 4r8H)s sthred. 89
(3H, oCHZS} 3 97 (3H 0-7.25CH30 oCH3(5H, m); 7.25-7.55

(2H m): 7ios20h0y63, 18@ WH'C%Tt 'ééfg@l@ fobBhoMS. 10. 16 (1 H, 2s

¢ e g e o )

br oad) 127(dk:ht0nmeﬂﬁme,- 2. 85 .00 (21-) m); 3.89(3H, 2s); 4.39 (2H rr);

br oad) £28( acet ohe. 46 e O3RE Eﬁ?%%rq’?ﬁheéa@%b S48 Naifegd? sl 4 o
-7.20 {5H, Han @Hﬁ@a?ereta gdHYHls ded dverNZ,STY), drditHan cr?n@éht?até@ (LH m;
7.70 7.95 (2H) OCH3 m) H, 2s broad}129(acet one-d ~ 1.92 (3H, 23)

3 70-4..20~-N H C 0O cThas(@duas)btameﬁ i9) puﬁrm try g‘tashmhrqmatngmpfw img1 H

010530, UutlrgSehbatbamiR aizs) ByRady AR prhafgBk e Eopdle .,
9.00-9. 25 8 o Gve ﬂ@&%bénglérco?ém’éﬂ%ﬁ&! (@é’tb £&peipne-d6) = 3.89 (3H) 25)
7.00-7.30 02 (4H m; 0 (2 8. 95 ci m; 8.80-9.10

{2H, m0 10.37 (1 H, NME (@&cbhab&cﬂppmmz 3§ ¢.ove- %16’)(3:H35§9 qa@(m}mm 07

5 25 Z) s (4% (4 (4?732% Hao0= 03 VBT Brondali gy €2 9592 46

(4H, m; HB%¥_2.50 (2H, m; 3.85 (3H, 2s); 6.90-7.15 (4H m; 7.20-7.45
(2H, m; 745760(2H) n; 765790(2H m; 8.10-8.25 (2H, m; 9.3 (1 H,
2s broad) 134 (acetone-d6) = 3.89 {3H, 2s); 4.05 (3H, H3 o s); 7.00-7.30

{3H, m; 7I5 (2H, m; 7.90-8.15 (2H) m; 8.80-9.20 (4H, No2 m; 10.30
(1 H 2s bﬁg‘ﬁ'ﬁ {acetone dé) = 3.89 (3H, 2s); 7.00-7.55 "N (6H m;

7.80-8150 (c%h&ﬂ)snd&ftﬁa fbﬂmbfa ﬁﬂ'bw@@:}i-la%%—(@get)@&el-ld% B- Bynm:o%WBH s);
3.89 {3H, NH~ 7.00- 7.30-7.60 {3H 7.85 (2H,

.30 (3H gt)h
m): 7.85-8.35 {4H, m}H ol eﬁe npllc Ab%eethy mtrde@hqtpmar@gd@a@gap w;utxorss ~S

2oz o iyl bl %9%296?3%(?8 6 (Fs il ol s 5

Peoaq H b)pyﬂihuﬁ FEl(:zmrbdﬂ&)amim]diphén nine in 8HmMI 8 'chidiefdrm and’ HOrml Gf
ot~ L-Qz' 1 ~) 0Z"1-96'9 "HE) 68'E :~w 'H9) 99'Z-0~'Z =

(9I~auolao@}392m e§~ HIl.) 09'8-9E'8 :(wo "HE) 9 4'8-06'L :~w "HZ)
T
6) ~H 99' 8i®EbRcentratedHufileRgadum. L : (w ~ HZ)
After washing the residue with heptane and drying under vacuum,
0.463 g of reddish crystals is obtained (yield = 75.8%).
NMR (DMSQ) & (ppm) : 3.6 (3 H,25s);68-704H, m); 7.1~
25 T725Q2Hm),7.7(2H, m);9.1(2H,s);9.2(1H,2s);10.6 (2 H, 25s).

Example 5
Compound of the formula | : T=H ; A= CO ; X = -CO-2-furyl; Y = 2-furyl.
Stepa:

30 Compound of the formula Xl : T =H ; Y = 2-furyl; P = -CO-0-C4H,

A mixture of 0.68 g (5.2 mmol) of 2-furoyl chloride and 10 ml of
dichloromethane is added to a mixture of 1.5 g (5.2 mmol) of 4-amino-N-
butoxycarbonyldiphenylamine, 1.6 g (15.6 mmol) of triethylamine and 40 ml of
dichloromethane.
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09'1-9'L :(~ "H~) 0Z'1-06'9 :~w "H6) H~O~HN Z~'~ :~sZ "HE) 68'E :(w "HZ +
SZ "HE) 9 HE) 86'0 = (9P- 0' b4 Z'0 4
(Pao 21 s%v Rllgsslzfl )WL 6' 2) 6 :(w " I(-IZ) Sug 20823 :(W(\SH%EQ,@%‘H%}?@%Z

:(w HZ) 09"1-0E' 1 :(w " H-b) Eo 6E ~ OF 1-90' 1 :~SZ H) 68 = (9P-auo~ aoe)
N (PEan sZ "He) 96’ @ﬁter“sumr'l%)‘om@%o&r@a@r&:rﬁ“teniﬁeﬁétu?e61%‘P@#mﬁ\bl)ch"z ~)
98'L-OZ'L :(sZ 'HE) 68 E = auo~aoe) 8-'9271:0

97' 1-98' 9 ingthyigmine@ng 0664 (3. zzan\DbZ-fmyl daio&deme a@)edmolbwed fve
(9
(2

l

2 ?ZZ ?gg’le)t“tsﬁ'e:ét%)%é'ggéifc%%%gﬁ%bioé@(@@%?% )a 40761
g ; IM:&%WUer lef6 sfifring. faP 164idurs) . 7. 20C0CH3 7. 50 (2|-| m
00-

5 (2H, m; %EH% 2s broad) 145 ~F (acetone-d6) = 3.89 (3 2s) ;
0 3 (4H, m) aglign m@qhumrjs thenomaintaiped a4 reﬂvx fer $haairscafter,

7.

7.

2% 9408493%&*‘ 448 pihied iR eta oA dhy b EN iRl n e
5H m; 7. 30 7.50 OTHaHorganic phése,Sritsbd @ith Wéter@o‘ﬁ%u(rél PH 3Ad kireAddver9. 59
1 H 2s br 147 0%‘acettone dé) = 1.41 (3H, nm; 1.95 (3H, NHC OC H3 m);

80- 4. 80 siSiconggntragjed ¢n W%IU(\’&H) m; 7.20-7.60 (3H, m); 7.75 cH3
95 (1 H, ; 8. 30-

road§ 148 (acet one- 33%5 r&%ﬁd’f‘otgﬁ%gﬁﬁs@%@ﬁd é?—[‘aﬁgﬁgméégpﬂn? ﬁflacmltas
?54;1?2))&0(%8)51\](5@ rgrﬁol&éﬁ B-ﬂ:u@;y( @hﬂondﬂa a&d&éﬂ&éﬂfdrhalﬂ an‘rhgg,sfw Elatzzgt ogeHdG)
4.59 (1 H m: T7 'ef‘?c%" U'E‘H§ R‘Pﬂ"m?"%’eﬁj xtge.ny - 8 40( 1

H, d, J =95 Hz 9: ﬁ%:l

(acet one- dfl) = é BQ%FFI%CE%Ita%Gf&gO 7. };H %%#ﬁaﬁgﬁ@( @Qeﬁ 8 g

8.30-8.55 EfR, brnyvn smlrde(y(eid H,78%).br oad) 89 WD 02/ 28S20 PCTI EP41110761
151( acet one-d6) = 1. (f‘? (3%% 2.25-2.55(4H, m; 3.89 (3H, 2s); 5.40-5.65
(2H) CH3n) ; 7. 00-7.20 "(#™~ 7C30745(2Hr‘r) 7.70-7.95 (2H, m; 9.32 {1

b d
2, PSR 5 et L 63 A A o
7.30-7.50 (nI)—|) m,; 7.75-7.95 (2HmM 9, 40 (1 H 2s broad) 153(acetone de) =

3. 45 (3H, %66 (2HM: 3.81 (2H, n}; 3.89 (3H, 2s); 4.12(2H, s);
6.95-7. 25 7.30-7.55(2H, m); 7.65-8.00 (2H, m): 9.35 (1H)

2sbr 0ad) 154s5rA ﬁmaﬂm@/@mg:azf/wnfﬁés—)goz)ga A2V alh), 25)

6.95-7.25 (4H, m;/7.35-7.5 930
br oad) 155( acet one- d6)This kad8p@Etd i2sybtaihedioby. 8a(viHg olt the3protese éQHh m;

8. 00- 8,30s 9,12 0. 30 r 56( acet.one-d6) =
2.30 (5@ ﬁg’”ﬂéé P§Sta?"ﬂ)@rq"’ct§ﬁ%en‘j miug éé?? eng"z the Seopdas %t@Pl a)ny ;
7. 30- (guldﬂpsyJ)SSSlO(ZH m; 8.20-8.40 (1 H d, J = 4.3Hz); ~ 2.19
(1 H, 23 broad) 90

M.p. = 152-156°C

NMR (CDCl3) & (ppm) : 5.8 (1H, broad s, exchangeable with
CF3CO0D) ; 6.4 (2H, m) ; 6.8-7.6 (13H, m).
25 Stepe:
Compound of the formula | : T=H ; A= CO ; X = -CO-2-furyl ; Y = 2-furyl
This compound is obtained by performing the process as in
Example 1, step c) starting with the compound obtained in the preceding step b)
(vield = 97%).
30 M.p. = 146-150°C
NMR (CDClz) & (ppm) : 6.4 (2H, m) ; 6.9-7.15 (4H, m) ; 7.15-7.55

2
(
(
3.
7
b
6.

L3

_(QH, m})

Example 6



W o~r2sszo PCT/EPQ /10761 157 (acetone-d6) = 1.32 (6H d, J = 6.75 Hz};
3.37 (1 H, 2nske®9 (3H, 2s); 7.00 ~SOzCH(CH3)z 7.30 (4H, 55
(2H, m; %Vdg?ézl(z) (2H, n}; 8.10-8.30 (1 H, n); 8.408.60 (1%‘11&%0%?(%)104 (1
H,  2s broaG@pmihdaidadfi3hé domehaiad- 063 Hs A =1801; 0= (BHY =nB-py2idgb2. 45 (1 H, m);
2.60-3.20 (2H) m; 3.89 (3H, 2s); fi.85-8.60 (12H, nm) cr 159 (acetone-d6) =
3.89 (3H, 2s); 4.15 (3H, NNCH3 s); 6.90-8.20 (9H, n) (acetone-d6) = 3.89
(3H, 2s); é7.30 160 ~N~Z (4H, m); 7.30-7.60 (2H. M 7.85-8. 10 s (2H, m;
8. 45-8. 80 m; 9.89 (1 H 2s broad) 161 (acetone-d6) = 3.89 (3H, 2s);

6. 80- 7. 50 CBhip awyd oF.the-frmdia OaH Tn@HFMﬁHmc:etmeoemwg—, \I:%;JWW s)

495590 (1 n m: A mbbitenof 118 %18 Hymrielbest; Saming-N-owpxvierpenyt oo

S 504 25 ?’@ﬁ?@gﬁﬁf‘%ﬁ?’?ﬁﬁé’ pifiRg g ol 83 5 nieh Chogbiydiony

8.15-8.55 (:lﬂ;alride)’s; sﬂr@df&%oumﬂﬁ}amﬂtm péurdd iftb Amitisréobiod) + HICI. V~~O
021 28820 PCT/ EPO1/ 10761 164H(.acet.one- =.3. 89 0(3H
7.10-7.70 (5H, n); 7.96-8" JRm iéamgﬁewﬁ 8t rw?sgdswltﬁswafez%nd "
7, 00-7. 30(dtec 1 5i& Z‘@S%@ﬁab@l‘ﬂyle—'&bu?e@@dﬁi Babizetoon) . 8.38-8.52 (1 H
m,; 8.75 95(1 H  2s broad) 166(acet one~d6) = 3.89 (3H,
2s); 71®5-7. 25NOZ(4HMp)"17081)I’E§’C15 (5H) rn) 8.20-8.40(2H, m; 8.55-8.70

o3 00 770" (61 NHRTBREE BRI RIDH 6570 BT 97 o A6 1w
695720 (AL 1) £0 Ly »BSaferdle il CE0o0) B G, R o

br oad) 1698(8a@eHod3JetG<}5:HB) B (BH), s3); 3.89 (3H, 2s); 7. .30 (4H) m;

7.30-7.56 ~SQZCH3 n); 7.82-8.06 (2H m); 8.55-8.71(1H m) ~s 9.75 {1

H 2s broa 0 (acetone-d6) = 3.89 (3H) 2s): 4.16 (3H, OCH3 s) 6. 70-6. 95

(1 H, @09,5,, 7 25755 L = m;

610 6'ha (T |4C7"796m(ﬁ76 JoPhig £9= ’F’oqu b K= F @c?é ”‘Qﬁ D 8 (3H,

s); 3.89 (6H 2s) 4This (cmmpm)nd Gssobtaxma@i (8H, perjarming Ghe cpchéssC%C&s? iB0
1.1076.1

{1H m;7. E ag'xp?e 1( SAEJePnB) startlng wﬁﬂztﬂ Sggmppggﬁg Po tained in the above step a)
{yield = 46%).

M.p. = 155-158°C

20 NMR (acetone-de) & (ppm) : 7.0 (1H, m) ; 7.2 (6H, m) ; 7.35 (2H, m)
; 7.65 (1H, broad s) ; 7.7 (1H, m) ; 8.2 (1H, m) ; 8.9 (1H, m) ; 9.05 (2H, 2 s).
Step c:

Compound of the formulal: T=H; A=802; X =H ;Y = 3-pyridyl
This compound is obtained by performing the process as in
25 Example 1, step c) starting with the compound obtained in the above step b)
(yield = 76%).
M.p. = 139-141°C
NMR (acetone-ds) & (ppm) : 7.0 (2H, m) ; 7.2-7.5 (9H, m) ; 8.0 (1H,
m); 8.7 (1H, m) ; 8.8 (1H, 2 d).
30
Example 7
Compound of the formula | : T=H ; X = -S0,-CgHs ; A = -SOp-; Y = -CHs
Stepa:
Compound of the formula Xill : T=H ; Y = -CgHs ; P = -CO-O-C4Hy
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172( acet one- dfl) = 3.89 (3H, 2s); fi.98-7.30(5H m; 7.3D-7.60 {2H, m;
7.95-8. 24 8.20-8.81 (4H) m: '! 0.31 (1 H,02s
br oad) 173 Sz fhn dfi) = 1.95-2.25 (2H n): 2.46(2H) m; 3 3FF3HIE. 3 89

3H, 25):fi.32-6.56 : 71 3 : \3

- 510 (2H m)?g.’éé #f“ﬁk 2%0%6%%3 9§f4|(o -ieﬂﬁ.@ﬁ%&é. Q37(4’&23%1)’“(nm;J 3. 89
(36, 29); dbT@xyebonyidipheayiamis, Gom! o dilawrmietbaneaind B9 g1580Mndof 2H
B L S ol S IR

7. 80=8. 20 Kt é’920°% %%Glth'én ééuﬂéﬂoﬁ‘l@d %171%&191@ Sﬂﬁréjﬁ)Heg %lﬁpe{cﬁé&teaﬁﬁrﬁh 5 07

(2H,m; 7.00-7.30 0760(2H ; 7.85-8. 15
(1 H, rﬁ gdigblagompet aIleH) r’r) 9.84 (1 H 2s broad) 177(acetone d6 = 3 89

3H, 2 4.09 (3H, 2H 025.7 H, 6H,
(31 25) 9,99 3% Notor g ol e dth 120 bifisTbi it st
PCT/ EPO1/ 1@7i81 cdnidentidted aﬁﬁié?”@aéiﬁ)m-toz 6}5\@ é%ésx&ﬁé wﬁldﬁz lé QEbct&H in3 159
(3H, 2s): 7.00-7.30 (5H, m: S 7.30-7.6

COOCH3 9. gprasence 2§ Qi g d5.21mmal) pﬁbenmmsuﬁc)myd @lcsn_dq 3913333396 243 rmno ofi,

?)ZH) 6rr)BO ot %?h\g%’?g‘ (%%68r§19°f8d ighlo &'E%ﬂ'%EH? o 71293§JBF 1 ?;ZZ ﬁ?ogd? " 180

(acet ore- d6) = 3. 89 Afibr sfifdrig %53 aa%slaélzom ra furthél2002% (53121 mimol) of
137-7.60 NI~N~ ( LH, '780 50- 8. 80 (3H, ,900925(1

m: 9. 9bevaen¢sul£@nxﬂr<3&@ndelemd @a@?egdﬁé’-‘ldamol-) of trigthylaming aremdsied. 3H, 2s)

1135150 (1 Hm 1o ety Mgl st o, et opry ct CAFIC°g8 1

.30 (1 H, thn 6ur9@1r7t02§3nﬁ>€tblre of ie; + ACI and.exiractdd with dlcl%r(ﬁnétﬁahéH m;
.54 (1 H, 2s broad) 183 (acetone-d6) ~= 2.60 (3H, s};.3.89 (3H, 2s)
L 92-7. 30 {4H, m): 77B6-9r9enic phasedisHinsad wythswaterzdr@dwvm N@Sﬂs erldH

2 08) OB GRFRD BT B Y ) 5% (212
m,; 6. 53-7.70 (1 H M’Ii) =75801t60°5 (2H, m; 10.15 (1 H 2s broad) 185 0

t -de) = 3.8 3H, 2s 95-7.55 (9
oo e 1o T BN (BMBO] Bltbprmiy TS Has) o8 AcH, )3 7oth 408 (1

2.25 (3H, . 690720 ~CH3~ (4H, ;

7. 30- (7 50 Hﬁr§ 2’%9’8?‘})( 3}"8_/(3?-%@?“??85((%% ﬂ H, 2s broad) 187 Eacet cr?ne-d6)

= 3.89 (3Hst@sh:: 6606800(1H jrr) 700721(4H rr) 721-7.35(1 H,

m ; 735755(2H . 7.90-8. rB; 9.fi3 (1 H,

2s brodd) t @@ﬁ d)“ ZoYs s)% {35 ; 6.90-7.30
A Lo ﬂ?a‘ ’é/ @ H§< 29 Hgy A S@z ’é

o brond) 189 LH?;ogﬁ S, oot isZBplafiba By bridilind "y rofizss 8%’ 30
(3H.2s); 4BE@mplé, r&ep&ﬁﬁaﬁxr&gﬁmmthe odmpOandaibtdinedt i thed @bove Bi&® a)3H,

2s}; 6.90-7.3 ."'7.30-7.70 (4H, m; 7.70-8.D5 (4H) m); 8.05-8.30
(2H, m; wg%(‘lg&{/f’bs broad) 95

M.p. = 183-185°C
25 NMR (CDCls) & (ppm) : 6.7 (2H, d, J = 8.9 Hz); 6.8 (2H, d, J =
8.9 Hz); 6.95 (1H, m); 7.1 (2H, d, J = 7.5 Hz) ; 7.15-7.35 (3H, m) ; 7.4-7.55 (4H,
m) ; 7.55-7.7 (2H, m) ; 7.9 (4H, m).

ODONI OTN

Stepc:
Compound of the formula I: T=H ; X = -S0»CsHs ; A =-SO2-; Y = -CgHs
30 This compound is obtained by performing the process as in

Example 1, step c) starting with the compound obtained in the above step b)
(vield = 40% after recrystallization from a mixture of ethyl acetate and hexane).
M.p. = 160-153°C
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WD 02/ 28820 PCT/ EPO1/ 10761 191 (acetone-d6) = 2x d, J = 6.93 Hz);
3.89 (3H, v;z@), ko0 (3H, 2s); 4.68 ~s (1 H) q J

(3
M cHZ N7 007 55 (4H m); 7.30-7.51 (2H, Hg g’cggnm?fm%?o (2H,

9.68 (1 2s broad i H,
(1 H, (n)H)6 70- 8. 10)?]%(&%?%5?’@59[) )(?-I?:in%% 7§§ bﬁ@acr)g%X-BHl%
(acet one-df) ; ?93( mpH, s); 3.89 {3H S2CH3 23) 6 98-7.30 (3H, m;
7.30-7.54 (2H m; 7.76-8.10 (4H m; 8.10-8.30 (1 H, n}; 8.3D-8.45 (1 H,
m; 8.45-8.65 (1 H, n); - 10.14 (1 H, 2s broad) 194 c~ {acetone-d6) = 2.40
(3H) s); 375)%"?%? 3.89 (3H, 2s); 7.00-7.27 (4H) rn); 7.27 NcH3 7.55
(2H, m; 8(2H mM; 9.09 (1H) 2s broad) 195 (acetone-d6) = '1.25
(3H, 3 SCMI@o&BdMﬁtl(iéb‘d;rmdaIST%H(%):fﬂs)A =4CONH: ; Y = ﬁ)’}ng 5 NH2 (1
Hm,; 6.60-7.45 (11 H m; 7.60-8.00 o (2H, m; 8.36 (1 H 2s broad) 996
CH3 {acetone-d6) = 2.55 (3H, s); 2.74 (3H) s); ~CH3 3.89 (3H, 2s);
6. 25-8. 45 %%&-m N 197 (acetone-d6) = 3.89 (3H, 2s); 7.00-7.30 (3H, m;
sCa

73
c

7.30-7. 59 M): 7.71-7.92 N- c~3 {3H, m; 7.92-8.15 (2H, n): 8.15-8.40
{3H m; Toglelall ) qfihmfmrmula_eam T2 HY X2sHbYoa€sHag P =wOBO-28d24

PCTI EP01110761 198 N :
7.31-7.75 (4H m: (?Ce q? 544"%?“%5‘3?%8&’%%808@8 Pz‘e@y?é“‘(@lé‘ssfé‘jeﬂ 04

{3H, c10B_®)10 tidF &%roﬁethﬁné@sﬁd&& (éa"éoldﬁon@f@ﬂ g?gav%lmdv) phet$t 7. 56
{2H, m; 7.80 ocH3 g.15 (2 m, (1 H, 2s broad)
200 (acet oaﬁecmma)teﬂrwﬁb gﬁdlcﬁ en@ﬂ%:er 30 ~N ( 4H m; 7.36-7.57 (2H,

2 broad) 201 o1 éacéﬁgﬁgﬂfﬁ%?%r%@’f% éf(o%%g?emg (7gup. 48 gt %?m‘éld
7.58-8. 70 in&waidr &d HH¥h eaerhsd Mh@l@ﬂ@rdiﬁemane3 89 {3H, 25) 4 13 (3H,

s); 5.93-8.14 (8H, n)r 8. 14-90. 08 (3H) 203 &acetone de6) = '(_|3H) 2s);
7 00-7.33 (3H, rr) bs orgmcmaﬁens wa;shgd vty O N-IRCY §plutlﬁ)1, nm@bm gQ1 H)

9! a5 (i r&e%éf*a' ahd 1feh Jled huBt NpESERA3T) S0 (4l NG 0- Ty: 790 6. 64
(4H, m; 8 64-9. 89 ( After cohcéhtration under vacuum, 1.35 g of a beige-coloured solid
are obtained (yield = 91%).
NMR (CDCls) & (ppm) : 1.35 (9 H, s); 6.85 ~ 7.3 (16 H, m, of which
2 H exchangeable with CF;COOD).
20
Stepb: .
Compound of the formula Il : T=H ; X=H ;A =-CO-NH-; Y = -CsHjs
This compound is obtained by performing the process as in
Example 1, step b} starting with the compound obtained in the above step a)
25 (yield = 86%).
M.p. = 197-202°C
NMR (DMSO-dg) 6 (ppm) : 6.7 (i H, m); 6.8-7.0 (6H, m) ; 7.05-7.3
(6H, m, of which 1H exchangeable with ‘CF3000D) ; 7.35 (2H, m) ; 8.5 (1H, s,
exchangeable with CF3COOD) ; 8.6 (1H, s, exchangeable with CF;COOD).
30 Stepc:
Compound ofthe formula | : T=H ; X =H ; A=-CO-NH-; Y = -CeHs
The compound is obtained by performing the process as in
Example 1, step c¢) starting with the compound obtained in the above step b)
(vield = 42%).
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‘WD 02/ 28820 PCT/ EPOl /10761 205 F (acetone-d6) = 3.30 (3H, s); 3.89 (3H, -

2s); 6. 155 m: 7.40-8.6D (6 H3C ~O- 206 c~
2.8252 (3H, 5592§52@9 (3H H c ~o~ 23§ H%s % 7.65 (8H) r‘r)c (ggf@i;{g‘g"’?@m m 3
2D7 (acetone-d6) = 3.89 (3H N 2s); 6.68-7. 74 (8H, m;
b SkIBCH Oy
7.74-8.20 (1 H) m): &0 %1 8.94-9.31 (1L H m: CH3 9.94 (1 H

?Téi‘f’s.sﬁoz?ikéaﬁff°”Q5{$@£C98*§8%2<ﬂ"§% S0fE 89,57 Py o 2P

broad) 209mj.acet one-d6) 3.89 (3H, 2s); 6.90-7.30 p (5H rr) 7.30-7.60
(2H m; 7.60-7.85 (1 H n'); 7.85-8.15 {2H) m; 8.15-8.50 (1 H, m) 21Q
{acet one- d6) 3.89 (3H, 23) 6.90-7.21 (4H, m; 7.21-7.55 {4H, m;
7.90-8.530 %#ﬂg E 9.77 (1 H 2s broad) 211 {acetone-d6) = 3.70-3.75 (2H,
,3820 p? 2s); 3.89 (3H) 2s); 6.80-7.00 (4H, oCH3 m: 7.00-7.19
(4H) m ; 7Ct3mp?>und of thé) farmuld 1 70T HIOX E24; Yy -CoH43A (2 -CO-NE-80pad) 212

(acetone-df, : 2.68 (3H, s); 3.89 (3H, No2 2s); 7.00-7.30 (4H, m;
7.30-7.59 n) 7.59-7.86 (1 H mnm,; 7.86-8.15 (2H, m; CH3 8.15-8.42 {1
H m,; 8.43 f?)@ﬁ&lbf'ﬂneﬂﬁrmzﬂlé?-)@ﬁ'(ﬁ—w X& R Oﬁd)-Cg- : PO_pY. ,?9

PCT/ EPO1/ 1076 29 3 H

acetone-d6{ = 3.89 {3H, 2s % 194-7.02°S
7.20-7.55 {6H, m; 7128 g (0 mMma|) af penzenpesuliony mcyapatam agictea QEH

2’ 70! Ao rilyerst 24t st PENA NG NeptcRySaioRaighenviagine 3 c%éé@ (1H
m, 7.50- 7%8843n(rﬁb||)_|oﬁ’lnetﬁ§lﬁﬂnﬁe m‘6@ nﬂl%’ﬁdtdﬂor&ﬂ!’fétﬁﬁﬁe(acetone d6) = 3.89 (3H,
2s); 6.20 m N 216 OC H3 (acetone- d6)

3.55-4.10 {9H, 3xzs)T € reartiom nleldlurre@’ stread fon zommsaanqmﬁpmp)erNua7 ci

(zigeéo? cctth e 3&3’?3“39 6 4 Sl of Bo3Hicnt Shedlea R lignSpdthiand), 1,
3= 6.64 H): 0 3TAG Gdbnic2phasé BWebned HAHH,0) drikdDodhr (80, hamad S)

15 concentrated under vacuum.

99

The pasty residue obtained is triturated in heptane to give 3.29 g of
crystals which are filtered off and dried (quantitative yield).
M.p. = 169-172°C
NMR (CDCl3) 3 (ppm): 1.4 (9 H, 5) ;6.9-7.3 (9 H, m, of which 1 H
20  exchangeable with CF3COOD); 74 -7.6(3H, m); 7.8 (2 H, m); 8.1 (1 H, broad
s, exchangeable with CF3;COOD).
Stepb:
Compound of the formula Il : T=H ;X =H; Y = -CoHs ; A = -CO-NH-SO»-
This compound is obtained by performing the process as in
25 Example 1, step b) starting with the compound obtained in the above step a)
(vield = 94%).
M.p. =78°C
NMR (CDCl3) 8 (ppm) : 6.8 (1H, m) ; 6.9 (4H, m) ; 7.1-7.2 (EH, m);
7.4-7.5 (2H, m) ; 7.5-7.6 (1H, m) ; 7.8 (2H, m) ; 8.2 (1H, broad s).
30 Stepc:
Compound of the formula I: T=H ; X=H ;Y =-CsHs; A = -CO-NH-SO,-
This compound is obtained by performing the process as in
Example 1, step c) starting with the compound obtained in the above step b)

(vield = 71%).
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R O 021 28820 PCTI EPOL/ 10761 219(acetone-d6) = 0.90 (3H, m;
1. 05- 1. 85¢¢ H%OZHZ (20H, m; 2.73 (2H n); 3.2B (2H, s);ﬁc§%§m07@§);
1H

6.10-7.25 (4H 725760(2H m: 7.60-8.70 (2H, m): 9.87 ,
25broad)220(acetone H s); 1.89 (3H,2s); 6.30-8.25 (16H m;
8.36 (1 H) 2sbroad)c@§é2'18é32‘§’4§ d6) = 3.89 (3H, 2s): 6.50-6.8D(1 H m):
6.95-7.25 (5H, m): 7NRMR[C 7. 1okt 7 7r5708 43 : M ;
9.56 (1 H, broad s)22207H~4N 02@“3 (agg?ﬁngﬁd = 1r(ﬁ(])12H1"9 7888 n%
2.40(2H, n$:53nd8.6 (K, 23y 3.89 {3H, 25):6.45-6. 70 (1 H broad s);
6.70-6.95 (1 Hm; 6.95-7.30 (4H, m); 7.30-7.60 (3H, m);7.60-8.10 (2H, m;
9. 30 (1 H,  broad s) 223~ NHSOz~I| 1~. J/ (acetone-d6) = 1.20-1.95 (6H) m;
2.25-" /9. SBxhRiple®orl H m; 3.60 (2H r‘r) 3 89(3H 2s) 4.38 (L H m;
6.95-7.20 (5H, M) :7.20-7.45 (3H, m: 7.BO- 75-8.05 (5H) m;
9.47 (1 H, Compaunstyithe forerilars T0'6)4 9%1392< (=3Q :mr)A —1C@,1Y8=5%9H1dx/8H) m :
2.60-2. 90 gggi © 3.89 (3H,2s); 6.90-7.30 (4H, m: 7.30-7.65 (4H m:
7.80-8. 20 m; 9.57 {1 H, 2sbroad) 100 - WD 02/ 28820 PCTI EPO1/ 10761
225 (acet oQenidurd ¥ the f&ﬂﬂﬂ;la%)T=*4~@©H§ FQ= (B3O-O-CJAl; ci 226 (acet one- d6)
=0.92 (34 m; 1,25-1.70 CH 3 (6H, m,; 2.20-2.40 {2H m); 3.89 (3H, 2s};

6.00-6.30 (1 H m: 8.17597(318 mmoi)mpf forrie _acids ds chio & spiution-of 219

Cans i PEER rmol o AGariig-4hetrbd bk ERiteniidisddng i %mﬁ‘&zéd?
228 (acet otuluely, and tB®-mixtife (i8Hticrgd for. B holls absdomd téipdrdiGre( aht! then

665695 6.95-7.25 (fiH 7,25:7.80 0 (1 H 7.70-8.00 (2H,
m: 9.64 fm'xeg)wm}%'@ﬂwo‘m@ﬂ(%@tﬁf%ﬁa g9 using [depn 52"3 tuss- 4. 55 0

4H, 6 80-7. 30 iMacid 198 (1
I(-l, Zsr%r oad) 230 (agelﬁgﬁe%g'é%naorg%%%ggé A@Enasﬁég?gﬁoﬁooeié&‘%@am& 88
T el i G K IR

: S ceton = , . 2.
A8 L 2 e o 5aed o Badie pceptatad bt vy

5320?;& bne. do)’ _“’@8 resiug s Wgﬂ@%”#@éﬂ?gﬂ“’c%@%@%@@ %ﬁé‘”ﬁl
8. 50- 8. 85 d:epuane/ethyl acdiate (111)Hp giVe 0724 ¢ af atbeige-déipured solid Q{Iélﬂ =(68%) m;

3.89 (3H, 2s); 390 101 {—%;680720(7Hrr) 7.2D-7.30 (2H) m;
7.55-7.85 (2H, m; [k road) 234. H3 (acetone-d6) = 3.89 (3H,

2s 3.94 (3H, s 6 7 3
7.)70-7.85 EBH) ); 9. 45li @ﬁ)éﬁgs (;g[%m T g%QSﬁpgietglgn? l-%)b é)l é@%‘f—’l’@ TT)
4.01 {391 GEQB(E)H d. B5- 8750—!1)&-170@-77523)4-7 rﬁ',a (3K2 4, my,; EEU%S()ZI'BSW);
8, 05-8 ﬁ’% 9. 7 oCH3 (1 H, 2s broad) 236 (acetone-d6) = 0.95 (3H,
;155 %)H) 2.30-2.45 (2H, m; 3.30-3.65 ~ (5H, m; 3.89 (3H
23) 3. 90- 4180 p(:2H, ~cHn) 6.6D7.05 (fiH m; 7.10-7.30 {2H) m;
7.50-7.85 m; 9.20 (1 2s broad} 237 (acetone-d6) = 3.89 (3H) 2s);
4.92 (2H) Z?sqmmumi)oﬁtlma‘om iy T 7. 9OCHRX E56H; pPrg CO-BGE #1590 (2H, ) ;

g 38 ( 11E (isH b;;)ad) 0%%? g %ﬁl t Onel)ﬁ,ﬁmeﬁu@guﬁndggﬁr Hé i%aﬁd?a'a’ to°a solution
25  maintained at 0°C, composed of 0.74 g (2.16 mmol) of the compound prepared in
step a) above in 20 mi of dimethoxyethane.

After addition, the medium is maintained at 65°C for 3 hours and
then cooled to 0°C. 20 ml of water are then added and the mixture is extracted
with dichloromethane.

30 The organic phase is washed with 10% NaOH solution and then
rinsed with H>O until neutral, and then dried over Na;SOa.

After concentration under vacuum, 0.73 g of a beige-coloured solid
is obtained (quantitative yield).

M.p. = 130-134°C
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102 WO 021 28820 PCT/ EPO1/ 10761 239Nx( acet one- d6) 3 89 (3H, 2s);

6. 70- 8. OSW&(ZXE%O 8_ 15-8.80 (3H m 240( acet one- d6) = 3. 90%;}%1,0%@)78]0 6 15

7.00-7.30°= = 7.30-7.60 (3H) m); 7.60-7.80~"NOZ(1

5780 (3 25 (ot CREN &y DRSE 3508 o 2750, 51 2 M 50 56

(1 H 2s bnmaﬁ)ﬁm%mrar@eeb%\)v\tﬁ E&@Q &.35! (2215)m)7 B2 Haqa;{m (2H, m)
7.30-7.60 2H ; 7.90-8. 20( 5H, ; 10. 14 2s broad) Exanple 242 a
Conpound t(ﬂétfrﬁrrulal:T—4ove;x—H A=CO: Y=

4- mef hoﬁ% St,~ 5 Correspondi ng conpound of the formula 11 0.103 g
(0. 405 'bis(2-oxo-3-oxazo|idinyi)phosphonyl chl oride dissolved in

3.7 m Sof @onfipobhdrofdhd foretuliVs T uid-OCHL: X 3 -CH; ade -pyoidyl sBI s+COR0eT
68.1 ng {0 S mml ) of 4-methoxyphenylacetic acid and 0.113 m (0.81 mvl)
of trieth ne in 3 m of dichloroethane) followed by addition of 10 133

mg (i.e. 0.081 nmol) e 'ﬂﬂ? Egﬁ,\r,[g; +a) Lo Af ngy f or
4 hours at 60C, the -Ir—g%l r%elﬁisdbyﬁ?e% 1"% Seﬁfg 'srgdcctgés?) e?/sts'wrytsh%

di chl or oneibxempledt ¢ step agtstartiogrwith dhe dofmgoynd wbtdined [irt/l:thamtmvefrst&pj bg
(1:1), (& ‘EI\/E@P then with dichl oromethane/ di chl oroethane (4:1 ). The
resinis ‘f’p‘) 'n 1 m of a dichloronethanel di chl oroethane 15 m xture
(4:1 )jcontaining 1.6mM of a dichloronmethaneltrifluoroacetic acid mxture
(1:1 ). After stirring for 3 hours at roomtenperature, the resin is
filtered off and wasNMR{COClgi & (ppmpoetd {8, s)'h¢34i(BHr 8} ¢.3.Z (Bl s) ; H.8d

021 26820 HOT ERbi6-5.CAh TReS BB M3 - Tobiriom): B4 . o) 8.45 Gl <)
. 6.8-2.0 m : 7,0-7.15 (2H) n} : 7.2 (2H, m) ; 7.3 (2H, m ; 9.5 (1

H broad s} . 9.8 (1 H s). An identical result is obtained by replacing
t he 4 hour €ooipovedtafithe fmeda/in T h 4:901‘6534;2{ CHt i Y Flaagymdyl r #omCO

tempergture. 5 This actl on ca i ed out pl aci t he .

di chl ofsz)rret hanel DVF %’5‘2 %C@FM kY tﬂ?‘rﬁl %&%Qntﬂ’“l’l’eea?ﬁ RF fdr 4
hours at 12Qmpf 1, %ted) bf'étéﬁlngomﬁ%ﬂg ﬁhﬁoﬁﬁ@ Wéiﬁebslﬂotﬁbabﬂé\% %Yep c)
perform ng the process a$ in 10 Exa starti ng wth the conpound

obt ai ned i fyielde 826).e step a). NWR (acetone d~) = 3.6 (2H, s) ; 3.8 (3H, s)

; 4.9 (3H, 2s) ; 6.9 18 106,, 86Hz);7.05(4H,m);?.3(4H,m),
7.75 (1 H m ; 9.45 9 hangeabl e wth CF3COOD). 15 The conpounds

Tl 1 S ol OO B, AL 90 LRSS TR
7. 85- Q(B5t 6661 2H, m)2488 GEH3 (n)ketfot®-(dH, )m¥ ;17 57(1(H,8m)t;smsa (18, BBo4BIS)
25 br ﬁaﬁ?s%ﬁ%t%?%“btﬁ% el B i o si 1 3,89 (3H 25) 6. 65
104 Step e
Compound of the formula | : T = 4-OCHs ; X =-CH,; A = CO ; Y = 3-pyridyl
This compound is obtained by performing the process as in
25 Example 1, step c) starting with the compound obtained in the above step d)
(vield = 13%).
Oil
NMR (CDCl3) & (ppm) ; 3.4 (3H, s) ; 3.8 (3H, s); 6.8-7,3 (3H, m) ;
7.7 (1H, m) ; 8.5 (2H, m).
30
Example 11
Compound of the formula | : T=4-OCH3; X=H ; A= CO and Y = phenyl
Stepa
Corresponding cornpound of the formula XXVIiI
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W O 021 28820 PCT/ EP01110761 7.15 (5H, m); 7.15-7.45(3H, n}; 7.70-7.90 (2H,

m; 9. 50 (Wzl 0br oad) (acetone-d6) - 1.20-1.602454- OCH3( 2&@%‘%2%@53 65

(4H, m; CHZ-1 3.80-4..00 (3H, 2s + 2H, n}:V ~-- (2H)

o1 0ad) (acet one. 46) A sé@?&m@aﬁ“‘z@g GE i o Gh-hinos ety .

6. 65- 8. 15(HL&bkydﬁbo ?bhehgclamanéshr‘tmhﬂ&ﬂ% Wﬂ@i@)etﬁarie/acét&i"aczd mtxture
s) 2474- OCH31. 35-" 95-2.45 (2H. 95s~( 2H, 3. 89

{3H) 2s): 9587 @Qdmutp amxturelgtiﬂ 20 9 0f, mmor?qf Azgona@sm@porﬁ)MBﬁld@ 7.95

(3H "oy TSty e 78 3pdigBR N ARRLBN Bt Lire bf Bickijoptifierisi Kok odiady ||
25 _br oat) (foliswede bySladdiian Sof 36 H6AICHCHI0CTESS) g HE b)) 26] ; sy 8. 21

(12H, m; 70.22 (1H)2s broad) acetone de). = 89 (3H 2504- OCHaI\IOZZS%
6.42-7. 32 t(lawtoxybqrogydmd@zn 4QHmingt aﬂleblorqeiaane/w@l@)mgmure( :9).

TS AR 663 v e S o s g i

7.80-7.95 $tmde.ss¢)/ely8wﬁﬁ diciordraebhame; EﬂVlEDnﬁbtﬁSl(ldJ ahd then&didhigrarbethane) m ;

Uh mi {11 (20, PBUBY VAGHUDI G COOR Ve A AEBaRBof the | mvention

spont afjpoug %5el eases 5 nitric oxide. The nitrite ions resulting therefrom
are titrat y colorinetry by neans of a specific reagent (Giess). To
t ake accouGOlTes‘pm(ilnngemn fthetf@lmdalibns in addition to the nitrite

b | d |
he i trate i ons for b AlgHpBRan gt e Rbeih e Bon b e Bt
carried oubghily %w&i&r it ek el 'mlR{Lﬁéeéf 15@%@95 1pﬁﬂ‘i’6|?to‘¥ tﬂéeresm

di ssolved at t time of use to a concentration of mM 1 n di met
sul f oxi de. p&pagd in ERamM@ddehandohﬂahhoﬁglchlwomemmlkﬁm'sﬁlr( g IM 2 in
uM FA

100 H uffe DPH,. 5 d 5

ol ut 1 bh ofOURe o o Glomr bemperatyd &, SRS i iR o P, 5B yeher wifh, 2
added to eéi@:ﬁIdf@hbthaﬁél@i&hﬁ%éthhﬁé)mtﬂ@e”{#ﬂ)Jr\ﬁﬁh SDMFf tmémmaplahatw‘tﬁq 4
hours at 37C. The 15 reaction is then quenc hed by a ddition of 9 00 ~t| of

the Griess ﬁb&@@ﬁﬁﬁ@ﬁjﬁ&hbm&ﬂ))ﬂﬂem&@ém is allowed to act for 5

Tt es B 10O LerPSAtAS, Bl BURRLAS 0 B dnbhiBel Sy, o
t he medi umacdticcatidomdtingn (7: armdl stirrgtiigt feum aehiperatare fors 6ngodyeNard tivéh The
results are expressed as N of nitrites+nitrates rel eased, in

Tabl e B0 befitared oft angnfBsed ity dtqworpmﬁémnemw%duwet Iseconeanyigtedunder
activity O(/ac?ﬁlrx‘?% EK,% {éqerpbgg p?é’rkuc'i g—ilzérran LDLs di ssolved in agueous
e pr 0 |on

solution in sence cupri e spont aneously oxidi zed on

thei r protein componmmR (DMSO-8) RGPS BEBHERY 161801 (BHPIT)RING(GH, n B
Thi s oxidation makes the particle fluorescent S exgl oited

nmeasure a Pha@hithishhglid agxalrangeableTmathy QQQ@) ana 91143'5&!3‘1 redfH é’“é s,
carried out,j 10 NI of a solution of the test
product di éé@ﬁf@& l%@ﬁptsv&hiﬁaéﬁ)f oxide are S first mxed with 170 pl of a
sol uti n oftéwpsan LDL at 120 pglm and 20 pl of 100 NM Cud 2. After

stirring, the mxture is left to incubate for 2 hours at 37C, and a first
fl uorescen(?@er@?m?wq’s taken (excitation at 3fi0 nm reading at

This compound is obtained by performing the process as in
Example 4, starting with the compound aobtained in the above step b).

30 Example 45
Compound of the formula | : T=H ; X=H ;A = SO; and Y = phenyl

Stepa
Corresponding compound of the formula XXVl
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460 nm. The mxture is then left to incubate for a further 22 hours, to

take a se%ﬁggzl%eadi ng under the sane conditions. The difference between the
two 10 val Bthi ned i s the measurement of the oxidati on PGEEREIYBL s 1

solution. This difference is proportionately smaller the greater the
anti oxi dant power of Thisgresisis pbtained by perfooings thes @loeess @secinek¥ampleoduct

pr oduced 11 SEBFEhMER SR e BohbiReB 0" Tabi e & bel ow 15
Table 8 E% No.Nitrates + nitrites (pMiC~a Antioxi dant effect

(uM 571098. 6.412222. 28445, 445623. 24845. 418713. 76836. 586793. 8Conpar ati ve
exanpl e: Prefg@ssending cogrpoundfdbe jommgatk anpl e 753 The carbamate subfanmily

pCr P01/ 10761 0 e £, By G2 fila o Nomblymbhbbice g e o 2 |,
\ N O_ cr stuspdmidtioff 3:559 (equivailert!tb/2. 242 AindolPhPtHEbrdsin preparel il Example
N G ) 1) ih 4b mi'of dichioromethane. followsd by addition of 1.434'mi (1195 mmoh)
N O
of benzenesulfonyl chloride. After stirring for 3 hours at room temperature, the
resin is filtered off, washed successively with dichloromethane, DMF, methanol
10  and dichloromethane, and dried under vacuum.

The resin is then resuspended in 40 ml of a
dichloromethanef/triflucroacetic acid mixture (95:5) containing 40 ul of water. After
stirring for 2 hours at room temperature, the resin is filtered off and rinsed with
dichloromethane. The filtrate is concentrated under vacuum to give an

15 amorphous solid (yield = 73%).
NMR (CDCl3) 8 (ppm) = 4.2 (2H, broad s, exchangeable with
CF3;C0OO0D); 6.9-7.1 (7TH, m) ; 7.2 (2H, m) ; 7.3-7.6 (3H, m) ; 7.7 (2H, m).
Stepc
Title compound
20 This compound is obtained by performing the process as in
Example 4, starting with the compound obtained in the above step b).

Example 66
Compound ofthe formula | : T=H ;X=H ;A =CO; Y = 2,4-dimethoxyphenyl.
25 Stepa
Compound of the formula IV : T=H ;X =H; A =CO; Y = 2,4-dimethoxypheny!
A mixture of 947 mg (0.33 wmmol) of 4-amino-N-
butoxycarbonyldiphenylamine, 90.2 mg (0.45 mmol) of 2,4-dimethoxybenzoyl
chloride, 163 mg of N,N-(diisopropyl)aminomethylpolystyrene resin (3.68 mmol/g)
30 and 3 ml of 1,2-dichloroethane is stirred for 11 hours at room temperature.
The excess aniline derivative is trapped by adding 136 mg of poly-
styrene methyl isocyanate resin with stimring for 14 hours at room temperature,
followed by 3 hours at 60°C.
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H NaN02 AcOH H20 20 NyOI \ NT / / NO-(alk")n - Y H Fornula It Fornul a

carbamat~ shoBENZ~ ~rf 4-f
PCT/EP01/10761
1- (4- et hoxyaﬁzeny ~2- oxohydr azi noi phenyi car banat e St ep a Benzy

V0 021 28850 PIT EROTTG FGEES BTl ES RGP reHIORa, B rBaria Sty 208 aRal 2 g
(20 ol ) hystyrehetdivinit %Qn%ﬁ?%rﬁh@@&‘rﬁémtt@nﬁ)e‘i@dwém Rbuf. 29 0 (20

nmol ) of am no-4' nmet hoxy-N-but oxycar bonyl di phenyl'am ne_in 300

tol uene. After stirrihgyresins aoerthamﬁléeradmféaaddmsaddmtm@m% Thﬁef&ltaée,tu ng

he.r eact I\GACHETAGH, Faigt buHay b&ﬁ%ﬁi' d o beifr e R GBI ERRE | ne
residug is taken up NNIRJ'BGIDCB?]QWB& %wrs)ww{m &y télgsgaﬁr sf 8625104

m ) and dryi ng over Na2S e organic ase'i's filtered and concentr ated
under vacydh, o Jo 222 6123 ; @ﬁ(ﬂ-lpdd).dhaz ZVMizandl&BlHéot BOFR3t(7H, inm) 1 Bd next

t 0 41) N 13 35 (9K, ;3.7 (3H, ; 5.1
?2&')0 sl) ,((gl"? 05 #EKFQQG i/Régg:? }QBéﬁé? 8 ;S}7 0 - 7(5 (1i)H 9
St epb: 15 Qg@zb/l 4- ((4- et hoxypheny| ) am noj phenyl carbamate The 6.8 g {15

mol ) of tThe conpound obtained in step a) are taken up in a mxture of
trifl uor ode@iegpandiag cagpaundaitheifarmuid r net hane (160 m). After stirring

2 mixilire of i ceandl ToNER BBy Gatnibo Bk B ROBRE At M ©

The 20 or ginndtFated ¥ Exapflendyed out after settling the phases) is washed
with water to neutral pH) dried over Na2S04 and concentrated under vacuum
to give a grey soli d(Yieldcn 9%t er trituration in i sopropyl ether and

5" %on o MR IChtL sy = £837 V36510 B e (iy
broad s). ZbapzC B38TIM! dd; § 2. éﬂ@éﬁ@%}@h&ﬂ%ﬁ (1H, broad s) ; 6.8 (1H, m) ; 70

2- oxohydr azi no~phenyl carbanate This co I s obtai ne erform t he
oo Ik AN LI A
t he above EJDSB S13} (Yield = 79/)

Step ¢
Title compound

This compound is obtained by carrying out a process similar to that
20 illustrated in Example 4.
(Yield = 66%).

Example 121
Compound of the formula ] : T= H ; X = H ; Y = 3-methyl-5-chloro-2-benzothienyl
25 ;A=80,
Step a
Compound of the formula XIl : T=X; X =H ; A = SO, ; P = t-butoxycarbonyl ; Y
= 3-rnethyl-5-chloro-2-benzothienyl
_ A mixture of 88.5 mg (0.35 mmol) of 4-amino-N-butoxycarbonyl-
30 diphenylamine, 147.6 mg (0.525 mmol) of 5-chloro-3-methylbenzo[bjthiophene-2-
sulfonyl chloride and 192 mg (3.64 mmol/g) of morpholinomethylpolystyrene resin
in 6 ml of CH2Cl; is stirred for 4 hours at room temperature.
760 mg (1.39 mmol/g) of polystyrene aminomethyl resin and 440 mg
(1.19 mmol/g) of polystyrene methyl isocyanate resin are then added. After
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NVR (DMSO - dfi) @ 3.6 (3H, 2s) ; 3 (2H) 2s) ; 7.1 (4H, ; 7.3 7.45

(7H, m ; 77(2Hrr);1D0{1H 2s). 109

PCT/ EPOl/Yb?@?qurqe phar macol ogi cal activity of the productggémﬁﬁ)ﬁf}l e 253
(formula | and fornula Il): Fornula 1, T =4-M0 X =HA = CO5 Table 8
Nitrites -stiting fordO( Nmprs=atsopustemperabiedine resinscarg filpyed off. @80omg

V=0 Crorh @yt or iolyaReng BbingrRet sesin) AR ofia )1 i, oF
Obt ai ned Qyol ifememmymso@]mmesean arg @dﬂ@’@tl’?&ﬂtr&é@ﬁ the mibdtupdds C) ,
starti ngrr\g?t%‘@é{j)hen chl orof ormate. a)

2N (4 BE P Remparatugs, fac) 8 Lhasimy TollawarblbypAdHifiosach 448t g of ol d

-, 05 290 By MRHETEIR) isochmfaftdsirdng stz Ba flner S0 fEh T resirs © (1
4- (4- met mwabﬁﬁhémw@hﬂhhéﬂtmebﬁwﬁ@rﬁ?ét@dj dlnaeﬁe'aéuﬁ"m t@?l@&@h@@ﬂ} '

3.7 (3H, s} ; 5.3 (1 H, broad s - 6.85 (5H, 0 (2H,
7.05 - 7. we@molﬁyrechcwsﬁmw)df ﬂ4%

= 75,759 r erou VR CHEQRRLTHERY - 05§ (1367, 2kon ' POT Bl a
m ; 7. ; 728 (2H, m) ;7.5 (1H,dd, J=2Hz and 8.7 Hz) ; 7.9 (1H, d, J= 2 Hz); 8.0 (1H,
10 d,J=8.7Hz);10.7 (1H, s).
Stepb
Corresponding compound of the formula I
This compound is obtained by carrying out a process similar to that
illustrated in Example 1b.
15 NMR (acetone-ds) : 2.3 (3H, s) ; 6.8 (1H, m) ; 6.8-7.0 (6H, m) ; 7.1
(2H,t,J=7.3Hz);75(1H,dd, J=2and 8.7 Hz) ; 78 (1H,d, J=18 Hz) ;7.9
(1H,d, J = 8.7 Hz) ; 7.9 (1H, s).
Stepc
This compound is obtained by carrying out a process similar to that
20  illustrated in Example 4.
The compounds of Examples 12 to 44, 46 to 65, 67 to 120 and 122
to 251 in Tables 1 to 7 below are prepared in a similar manner using one of the
procedures illustrated in Examples 1 to 121 above.

The compounds of Table 1 correspond to the following formula:
25

30

TABLE 1
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CRBEOGD)up in an et hy
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) of
rate
in

ution
I
ng of

a

m

4. 4 1@2H)

10.0

M) -OCH; 8
(1 H b

(2H m ; 7.0 T.2
oad s). 10 Exanple

N

OMSO-d6) 7.3359 (2H, 29) ;
§57% (2H, s) ; 6.90-7.30 (3H,
m) ; 7.30-7.70 (4H, m) ;
7.70-7.85 (3H, m) ; 8.40-
8.60 (2H, m) ; 10.46 (1H, 2s
broad)

14

-CF;

-

(CDCI3) : 7.8 (1H, d, J =
8.67 Hz) ; 7.25 (1H, m) ;
7.30-8.00 (7H, m) ; 8.00-
8.40 (2H, m) ; 8.80 (1H, m);
9.11 (1H, m)

15

-OCHa

~

N

(Acetone-d6) : 3.90 (3H, 2s)
; 7.00-7.70 (6H, m) ; 8.00-
8.25 (2H, m) ; 8.85 (1H, m) ;
9.20 (1H, m) ; 10.36 (1H, 2s
broad)
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Pvrid-3-yl methvt 4-f1- 4-nethoxynhenyl)-2-oxohydrazi nol phenyl carbanmate a)

4-Ni tr ophgigvdyRyei d-3 |y nmeth~arbonate 15 1 g {4.96 mml ) pérgpsidorepheny!
chl or of ormat e di ssol ved |n 15 m of CHZCIZ is added at OC to a soI utlon of

0.54 g (4. PO atF AGIME ytii di ne
in 15 m of CH2TI 2. Afte %t rring for 2 hours A
allowed tg warmto rpamtenpgrature and 150 m of 1\3qq2)' ane (gd{dgyl 3%@) The
organi ¢ phase is sepjrated opt after settling of hases, and
aqueous phase is extfacted Wth CH2A 2 (4 x 50 :‘)H 2'51)3 dodi(AHd Cbrb&‘hi c
phases areg washed wi f h saturated agquequis NaCl s¢ I sH4
and concentrated under vacuumto 381 g of J{iuiéeﬁgi) goﬁjdm(fwsglad =
59.5% 25 NWVR {DMSO }t d6) : 5.5 H, ) ; 7.6 - 703:(320H|S4m)' m)7 77-377. 85
(2H m ; 8.0 - 8.1 (1 H d, |J= Ny Hz) ; 8. 45 &r?y 8.7 8.8
(LH m :/885(1H s). b)|Pyrid-Byl nethyl 4f(2hd(m}mt'ﬁ dablnymmLpert
but oxycar bonyl ) ami nof phenyl B0 &hrvamate 0.67 g {'gagsg% rg%
1- hydroxybenzotriazole, 1.28/g (9.9 mmol) of N, I\ di )}? ﬂ | am neg and
then 0.452 g (1765 nolQCHE the carbonate prepal msmasymmﬁlaspre
added to a solution gonposed|of 0.52 g (1 65 Myl
4- am no- 4ﬁ-l ~nef i hoxy- N- but oxycar bonyl grpyenyl arﬂ@‘?#%(aﬁxtmae, 1430-| wo
02/ 28820 HCT/ EPOL/ 10§61 of 5im of -BiK »5 m o] ?aﬂﬁ e
reaction nediumis sfirred for 27 hourS=f§ room 7r98e@p{ ?@ 'gnﬂmaken
up in 30 nj of 1 N NaCH solution and extragted W4H, f)i2814e (ﬂ-lil,emg)r 878 Ic
phase is washed w thjsaturated NaCl solution, driiied over Na2S0 and
concentrated to give{0.99 g ¢f a brown oil, whi cﬁ“ﬂ}- |"§)pur105§d(w fz%.fh
chromat ogrgphy on a folum of silica in a 4:1 tg ate
gradient. P.29 g of p beige-¢oloured solid is ot al né%%j%q%&wm ?
Mp. =118 NWR (DVM5Q - d6) ={1.4 (9H, s) 3.7 (3H, s) 5.2 (2H, s); 6.9
(2H, 10 d, p=8—8Hz)yr+H 24 -d+3-8-8Hz )} 453/ 9(1H - m -8 6(1H d J=W 4
H) 5 8.7 {1 HY8s) ;|9 @Ct B s). ) P-ri d- 3- yI| deeigNeABNG.0 (athes)
phenyl ) am pol phenyl car banmat e | Cbt ai ned/t erform A a
Exanpl e 25Bb, using a IS 15% sol ut+ rifl uct‘(r;ig?:ée?le%g) g{:@%ﬁ% qu% 7.
(Yield = 6/.6% NWVR [DVBO - di6) = 3.7M2, s) ; |3.55 (2H)m) s¥.90 @, mY; 05
(6H, m ; V.25-7.35(RH,d, J=8}8Hz); 7.45(1 Ryg); 7. 6(1 1 }n
Hd, J=7.9H): 8.6 (1|H m 8.7 (1 H s) :29.6 (719%3-@43&'9 1)2084%
Pyrid-3-yl pet hyl 4-f1-(4-nethox, ~rphen~rl| -2- oxclqlqrq.g| nolgr n@ h‘a npt e
Obt ai ned by perform pg the pocess as in Exanpl g ? I Ve Yi é| d)
NVR (DMBO t d6} = 3.5 (3H, 2 s) ; 5.2 (2H, 2s) 106159(‘H-¥Zsbm5d)n) , 2pb
7.2-7.5(3Hn}7.\g7.6;(2'-4ﬁ +—8—~+O—fH-dJ=F4Hz ) 5%-!#—%—&—65—%—}—%
s) 9 0.0|(1 HI 2s) QGH; (ﬁéetone- 6): 3.90 (3H, 2
; 7.00-7.30 (5H, m) ; 7.30-
—[,\N 7.55 (2H, m) ; 7.90-8.15
0 (2H, m) ; 8.66 (1H, m) :
10.09 (1H, 2s)
20 -SCHj3 -CgHs (DMSO-d6) : 3.32 (3H, s) ;
7.14 (2H, m) ; 7.30-7.50
(4H, m);7.5t0 7.7 (3H, m) ;
7.80-8.10 (4H, m) ; 10.47
(1H, 2s broad)
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WO 02/ 28820 Exanpl es 257 265 Ot her exanpl es of carbamates:
Corrpounds oin%}goformjl a 2 NVR (DMSO- d6):
6.7-6.9 (

PCT/ EP01110761

3 (§H35S)7 5 (21‘1&)?6""”’?%%‘(

1-7.3 (4H) -0~/ N 0 1 H,
3)1 94( \..6\ U16(3 .5 1 (2N N
6,7-7.0 (6H m2! 7, 139-_';55&\32}1, /7 N "0\ r;&gmd'ﬁh 248é3t‘*1"|1)) m
9,4(1 H s large) ci (DMSO- ¢ , ( .0 -6, 95
(6H m: 7/1-7,3 (2H N-O CN H, @E) ?SL) 63?%73% N
(DVBO-d6) | 2,9 (2H [t, J = §, , 667H,3M) ; §)65-8, IB(ARi) £) J=
6,5 Hz): 6|75-6,95 (BH, m); , { H,
d. J= 4.4 Hz): 8,5 (L H s); qua\?\l '@Té%ﬁ?ﬂr‘é% | H
~\ O HI14] WO 02/28820 PCTI \ Nilbrdadyo / / ~~0 / \ HI| H\
N~\ O\ [ OHOY ~\ O\ s of {the fornmula 1 Noo
(DVBO- d6): [ 3.7 228H, §):06Hb {sz) i | \ NI ~ o $jAcetons-d6): 3.26i(3H) 2s)
7.1-7.25 (RH, ~0 ~ /{N-0 \ m): 7.25-7.35 (2H, n); 7.4-7.6 (4H { F gL:| 9.95
(1 H 2s) No (DVBO 16) . 3,75 (3H, 2s); 5,1 i Qﬂo%)zgfg‘ﬁH'(‘StW% 7,27
(2H, d, N| ~o0 J=8{9 H): 1.4 (4H s): 7.5 (2 0 (1
H 2s) Hol No {DVMBDd6) - 4.7 (3H 25): 5. 15 "755)&2H "‘2”"‘59‘”1"&? m
7,2-7,3 | N~\ o {2H .17, 45-7/5 N@H,_ M) ; '7®-81'5N2H|_m>)\ NI ~
(2H m; 7/8 (1 H sj; 10,0 {1 | " M, m) s 0.04 (1H, d, J =
2.41 Hz) ; 9.01 (1H, 2 broad
s, exchangeable).
23 ~OCH; (Acetone-d6) : 1.23 (3H, t, J
=7.34 Hz) ;311 (2H, q, J =
N 17.34 Hz) ; 3.78 (3H, 2s) ;
CHyCH,'S 6.80-7.45 (TH, m) ; 7.70-
8.00 (3H, m); 8.47 (1H, m) ;
9.70 (1H, 2s broad)
24 -OCH3; (Acetone-d6) : 3.09 (6H, s) ;
3.90 (3H, 2s) ; 6.82 (2H, m)
‘—O_N(CHa)z : 7.13 (4H, m) ; 7.42 (2H, m)
; 7.75-8.15 (4H, m) ; 9.45
(1H, 2s broad)
The compounds of Table 2 correspond to the formula:
NP
|
5

: \O\NH—SOZ—Y
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O (DVMBO-d6) : 2,9 (2H, t) J= G5 Hz); NN 3,75 (3H, 2s); 4,35 (2H) t, J=
5\ \ oot 7,0-7,2 (4H) m); 7,25-7,4 (3H \0 1/ ) pchmpodndref )77
(Hz~841Hd J=74 5 H) { H): 8,5 (IHf s): 9,85 (1H 2s)1 115 WD
2128820 PCTI EP01/107GL .,ON (\ NH TAgfg@ N~1 I \ N1 ~0~0/ / N _O
H1 N-Of | L Ni ~0N-H.ONIL\NKIE200\ / J ONOH . ONI I\ Nil
0 \O/ | N-O]Exampiellie.| WO 021 28820 Exanpl e]266 for mul NMR PCT/ EPO1/ 10761
NVR andl or MB—charaect-ertzati-on—of—a—npurber—ofi—conpounds—of—t-he - THAYNMR
andl or NBHHOEB, 5-9 - t Bu} 4- OH Ph- CH2( CDCl 3) (Lﬁ\%ef@ti%d@sﬁ@s@tiz@s)sa :
4.2 (1 H broad s, exchangeabl ewith CF3COOD) ; L
wi t hCF3CO0D) |; 6. 6-7.2(12H m 4- MeOHCOL- Et - 3- ngﬂ ratzolj g??%%?s?qlfl.%
(3H, t, J =7J1 Hz} ; 2.B w—Cﬁas(sH s) (1H4cms 2H) @33IHZ. 1 ) ;
5.6 (1 H, broads) : 6.4]( N% 6.9-7. 05( 44 S 72H M
7.4-7.5(2H d]J=8.8Hz): 7| 6 (1 RN*broad s)HHOOS Tt %nhﬁméﬁﬁcﬁﬂz‘céh =13
(9H, s) ; 3.5(2H s) ; 5.1 (1L H s) ; 5.5(1 Hg .S J =
8.0 Hz) ; 6.8-7.0 (3H M) ; 7.1-7.3 (9H m4- () so p?/r3|8 ?Dﬁ%&i‘é) : 3.6
(3H, s) :6.746.9 (6H n) ; 6.9-7.0(2H, m ; T7THAILES (BN, ra)0,57(aa-m,71rp ;
87(3Hn) ;19.9 (1 H B)4- MeOHCOL- oxi de- 3- pyrj,dy(( DV5 S)
©7.0-7.4 (6H, . 7.7-B.2(5H m ; 8.6 (1 H (U,g" S‘(‘):e. ?fﬁ (1H'8d8 (Jl"H, s)
10.5(1 H §) 117 8 1.23 Hz ; J = 17.14 Hz)
26
(Acetone-d6) : 6.75-7.80 (10H,
\
N,0 m) ; 7.80-8.35 (2H, m) ; 9.70
(1H, 2s broad)
27 {(Acetone-d6) : 1.25 (3H, m) ;
1.30 (3H, m) ; 3.04 (1H, m) :
< > CHCHsk |6 90.7.30 (3H, m) : 7.30-7.70
(8H, m) ; 7.70-7.95 (2H, m) ;
9.28 (1H, 2s broad)
28 (Acetone-d6) : 7.00-7.35 (2H,
o m) ; 7.35-7.75 (7TH, m) ; 8.00-
Q : 8.30 (2H, m) ; 8.30-8.65 (2H,
m) ; 9.59 (1H, 2s broad)
29 ol
N—CHs (Acetone-d6) : 2.33 (3H, 2s) ;
! 3.80 (3H, 2s) ; 6.95-7.30 (2H,
CH4 m) ; 7.30-8.15 (7H, m) ; 945
(1H, 2s) .
30 (Acetone-d6) : 6.95-7.15 (2H,
\s m) ; 7.15-7.75 (7H, m) ; 7.75-
N 8.20 (fH, m) ; 8.20-8.60 (2H,
m) ; 9.59 (1H, 2s broad)
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H) 9" Lfi ) 9°1-4'L° (S "H) 9ti'Z : (10Q0)ud-HN\
4+ 64" zsk"o”‘ééssyrgwo | 4d- HN- Ob- ~bZOSHH( 4-W 68' 8' b- S~ (gﬁr‘ﬁljﬂgéﬂﬁé
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"Hz) 9'8 ~é~ "Hz)0'8 } (zH6'8 =f P HZ)E(%le%)E éﬁ H9) 9'1-0'L(js H)
6'E : (9P-O$Wa) ~I d- ZON{ ECaHOaW ' b | 9GOT/ | 4d~L ) WD 02/]128820
PCT/ EPQ 110761 HE8024- N02- PhLC- M5 . ES+ . BEQAEg{de:ld E3365 613@’7 M1
) 4- MeOHS024-{Me0- PhLC- . ES+ . 384.89( M+l ) : L/@S
) 4- MeOHCOR- fjur yl LC- MB 309. 15( M+1 )4- lvb%ctﬁbm@sx)s 1 )62H m) ; 2 35
435. 39N~(M+3 )N N O4N % . Vi a5 A53.
( M 14- MeOHO(QB- CF3- PhLC{MB %( ésﬂ 287 Z19( R+ 8%5% @3& Eé ﬁ”#
) 4- MeOHCO2- NO2- Ph-CH ={CH LC-M5 . ES+ . 390. 180%&1)}-953(1H32é3bﬂ3’éd0|\41
) 4- MeOHCO2- ({4- MeOPhO) - - NO2PhLC- M5 : ES+ . 486.23{ M1 ) ES- : 484.25 (M1
) 4- MeOHCB. §- di -t Bu- 4- @4 Ph-LC-MS : ES+ : 447.37(W1 ) ES- 445. 36 (M1
) 4- MeOHCOY - -y CC T EST T AT AN : :
} 4- MeOHCOB- Hex- 2-Thi enﬁl LC-M5 . ES+ : 4009. 2736 %fbhe—d6) 0.99 (3H, m) ;
) 4- MeOHOOP. -dioipyrHi) -\ 3 F6L o, ) 161797 (2H (. ;)
7.4 (2HmM ;1 8,0 (1 \ _
s) 4- MeOHS028- qui nol yl ( 4 )467@h'~6“b (GQ?D-&:SS {(13Hg.7. 7
(2H, m ; 8.10-8.'"1 5 (2 ,s§19@|_g ]t% froad s)) _119
WO 021 28820 |PCTI EP0111( hO) * pyrid- acet one-dg) :
3.6(3H,s),67(2H,r (H)n);7173(3Hn);7.35
(2H) m ; .45(2':—3I ) 8- 1-H———94 (1 -H broad-
S) 4- MeOHCOR2-{Ci 6F3 py : 3.6 (3H, s) '6670(7H,
m ; 7.3-7.45(2H, m ; A, d . oM
s) 4- MeOHOOB. |5- di - t Bu- 4- ? Egﬁ%’ms) 6.80:7.80,, 1 .
4.15 (2H, d,| J=5.7Hz); §. : 7r33078Q57(8Hs, (r?g; (96%1 ;)7.8
(1 Hbroad g) ; 8.4 (1}H, cet gne X s)
3.9 (3H, s) |, 6.8-7.3(H %E’%%’ZPF& =8.8 Hz) 120 wo
02i 2ss20 CLAIMS 1. Conpound of the formula I|; NBC5 NT ~NX -A-Y in which:
PCTI EPO1/ 1076110 X represents a hydrogen atom a saturated or unsaturated
al i phatic hy/dr oca&%bon-Hased radical; or a grpup -A Y, A represents -00;
S02-; -CO-NRa- in which the cg Qroup is | i pked 10t j at om
of NX and Ra representg a hyo r o (Ge E?’!ﬁ‘@%) ;]ﬁgrsyaé‘il(rigﬁ'gd
al i phatic hyjdrocarbon-Rased r aek CO- IRy S¢§01§a5ng ﬁ-g { Bes0
carbonyl group is linkgd to the nltro at ain NX an s defiped
above; T represents a hHydrogen aton a hal ogdﬁl‘hm)mg 505(&H!,|2atbwadjr _
unsaturated @liphatic Rydrocarbon-based group, optionally interruptedf with
O and/or S ahd optionaijl y hal ogenated; 'vitrof or cyano; 20 Y may reprgesent
any organi ¢ substgg uent] when A represents - ., and, 1 n the general cpse, Y
is chosen frpm - a satjurated or unsaturated] aliphatic hydrocarbon-based
radical optipnally intgrrupted,wigh O anrll or(P@tmEr—dG) caB6.88-7130 (4 prul ﬁ
-(Om(al k"~ Rcy in whijch 9 2S br,1; resen 0) then
n represents| 0 and when mreprgsgnts 1 t:hen )'7'%&27@(% m? ’ '?%O

8.15 (2H, m) ; 943 (1H, 2s

exchangeable)

37
(Acetone-d6) : 6.85-7.35 (4H,
/Q m) ; 7.35-8.20 (7H, m) ; 9.53
B
' (1H, 2s broad)

n
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WD 021 28820 PCT/ EP01110761 aryl sul f onyl

in which aryl

i's optionally

substi tut X\% dtg ({)ne or nore radicals G an aryloxy group H} g/ i's
optional ly Su uted with one or nore radicals G an ary HIO roup |n
whi ch aryl |~s—g.pl-4_gnal.xy_s-u-bst-¢-t.m-ed—w_¢_h_gn
al Kyf sul f onyl grﬁﬁp; ap aryisul fonyl group ijn which aryl is optionallly 5
substitutediwith one of nore radicals G an K I Opbii .
het eroaryi g@roup conprifsi ng ong”oXyfior e hete?tbg’m%gzg’ségbf%m @,) N and S
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al koxycar bomyl ; an al koxycar bonys Z°gr oup; an a| kyI Sar bonyl oxy group; 4gn
al kyl car bonyl am no grodgp; an al kyl enedi oxy g an al kyl ene group
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6. Conpound accordingjto d ai characteriked in that A represents ¢O 7.
Conpound adcordi ng toany one ains 1 to|80 (ﬁhf@bterrzed inthat{Gis
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(DMSO-d6) : 1.40-1.95 (8H, m);
278 (1H, m) ; 7.09 (1H, d, J =
9.04 Hz) ; 7.16 (1H, m) ; 7.29-
743 (3H, m) ; 7.43-7.61 (2H,
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19. Conmpound according to Claim1 or 2, characterized in that A represents
-CO NRa- or -CO- NRa-S02-; Y represents phenyl optionally i S 9 tituted
with one %O 8880 a) ogen) vitro, cyano, optionally hal ogeng?i/g: ?’@97 1
Co6) al kyl , -optional |l y hal ogenated (C~-Cg)al koxy, (G -C6)al kyl carbonyl am no,
(C~Co) al kyl FarbopyT, (JC~- Co) ar kKoxycar bonyT, ~ dyHfisORIB3: RyHaun. 3m (3H, mhenoxy
optionally substituted w th gne d&gyore radigals G as'defined in G aim 1.
20. Conpounyl according to § Cai ns 17t30-170 AGHshemactBildBedb | n
that X represents -A-Y ; . presents phanyl t] IAVARS ti d
wi th one or{nore hal ogen, vitro, cyano, opti C@T"I %hagﬁﬁiﬁeg’q Cjésuéfi kyl,
optional I'y hal ogenated (C--C6)al koxy, (C, -Cs)igdiysxarbonyl am no,
(C~Cs) al kyl ¢ar bonyl, ({C~-Ce)al koxycarbonyl, di (C~-C6) af kyl am no,
(C~-Co6) al kyl sul fonyl of phenoxy optionally sdbstituted with one or nork
radi cal s G as—deft+med—rmtarm25 S—G5—t0o—7= rerberetd IIUIIUbyblFT-L retet aryI
chosen fromim dazolyl) pyrazolyl) thiazolyl, thienyl, pyridyl) pyrazolyl,
furyl) N-oxypyridyl, T @&mpalinddyf Tabled cfresitd teanaFelnbia; t he said
het eroaryl optionally being substituted with one or nore radicals chosen
from (Ct-C6)al koxy) (C~-C6)al kylthio, halogen) (C 30 C6)al kyl,
di (C~-C6) al kyl am no, (Cl-C6)al kyl carb, am no, (Cl-C6)al koxycarbonyl,
phenyl sul fonyl and pyridyl; bicyclic pheteroaryl chosen from quinolyl,

>N WO 021 28820 PCT/ EP01/ 10761 1 2

benzot hisenyl and a radi cal chosgs
NZ Nand 3~ ~ 3 (~ 4 45 the 0 !

substituted with one or nore radi ca QS oA ined in daim1. 21. Conpound
according to any one of CtRLOE 1T o 10, cNéracthNd-+260d—¥Yn that A represents
CO Y represents pyridyl, phenyl optionally substituted with one or nore
radicals G or al kyl phenyl optionally substituted with 10 one or nore
radicals G 22. Conpound according to %@q@n 1, characterized in that it
corresponds to formuta to ~o 1 15 N | d #34 NH-Y~ in which: Yi is chosen

from pyridyl Bpti Ty SubsStTiT O Wt one JjorTore 20 pETTTUEnts thosen
from oxo an ?’1erh@§3i cal s R def }Jggd above; pyri m dinyl o'gmnal |y

substituted w tMoone or nore substituents chgsen from oxo and the radigcal s
R defl ned a va..a hanzut. . aoant i nng‘l IRV Sl_lhcf Mttt ad wth an

—ICTTIEy T < TSt

o—ah opti-onal bt o6 Wit h—0Re—of B8
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according tg Claiml, characterized in that ijt r 0 + la Ib
Ib CH 30 IIrfSQ2°Y 2 lin which: Y2 represents 3-3b§€i(§§{' o%tf%%l@é %ﬁ’u
substituted with onel or more substituents chosa)p;f7.20+060 @H, hile; B8 cal s

R defined abpve; phenyl optionally substitute h one or nore
substituents| chosen ffrom oxo and the radical sczﬂ?wléé broady 021 28820

PCT/ EPOL/ 107GL ggf T ned above; >CH = CFFCy 1N W@éﬁf@ﬁgﬁ@p’?@y
optionally substitutied with one or nore radicyals 24" Conpouhd "of th
formula 11 NHil ~NX{ A-Y i i T represent|6.86-7120 A4t pmds prid. 25@HA5
(4H, m) ; 7.55-7.75 (3H, m) ;
7.80-7.95 (2H, m) ; 9.30 (1H, 2s

het eroaryl optionally being

(¢

broad)
79 (Acetone-d6) : 3.78 (3H, 2s) ;
HsC\NQ 3.89 (3H, 2s) ; 6.95-7.20 (4H,
m) ; 7.20-7.55 (4H, m) ; 7.55-
7.80 (2H, m) ; 9.20 (1H, 2s
broad)
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X is a hydrogen atom Y is chosen from benzyl

and nicroWaHTRRIE)

I s heteroaryl

optionally substituted on
with one or nore radicals Rwith the ex

or alternatively Y 15 represents - Exb%"ﬁﬂwa t
(with the excl u3|on of 2- pyrldyl) optlonally substltuted W th

anm no

h &

one or nor 5 one
or nore radf cal’s chasenfromnltro and opti ona g y
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wi th one or{ nore oxp radicals  andlor radicalfs as, de aim 1 25.
Conpound of| the forfula Il NZITSNX A-Y 25 ir{‘ﬁn'@% %ﬁgfégéﬁ" "B )
represents [S02; X represents rogen atonjz 36. 7{95S1Hhﬁﬂ9'910?1‘l‘132§r0“p
-CH=CH-Cy ijn which €y is phenyl optionally spbstituted Wwth one or nofe
radi cal s R| benzyl optionally substituted wi tbroad)a or more radi cal s R
het er oar yl exetsi-on—oi—henrzepy+an St et optHerat-y
substitute e or nore oxo radicals ar&*“ Sﬁiq}al S Zgl?,' %
02/ 28820 P D7b1 phenyl subs$tituted wiat nor chosen
froma fludrine atofn CF3, SNG >3bé£ggﬁ Ozc?efIG;gS@?%G 5?1 n 1.
26. Conpound of thel|fornula 'mn)/m‘TcZQ-T.’EtS T7Hepng se 16H-
met hoxy; X fepresentis H, A r8RLe” ; | S | or
formula I, lexcept that Y does not take any Oﬁ?%e 'n&kﬁaﬂi‘_ﬂ]gé?
met hyl ; ethyl; etho)y; 2-haloethyl; 2-nercap teod®) et hyl; vinyl;
1-met hyl vi nyl;__3- anilno- 3- carboxypr np¥l ,morpholinyl; phenyl: phenoxy: !and
benzyl oxy. R7. 8bnpdund of thesigemuia | | JdAnetonesd® A-380n(3khi 28) T
represents pret hoxy; [25 X rH, A reprGelg&r},t.zso %' m) : 7.20-7.85
F (8H, m) ; .38 (1H, 2s broad)
83 (Acetone-d6) : 3.89 (3H, 2s) ;
6.95-7.20 (4H, m) ; 7.20-7.55
(6H, m) ; 7.75-8.10 (2H, m) ;
9.32 (1H, 2s broad)
84 (Acetone-d6) : 3.89 (3H, 2s) ;
_Q_CEN 6.95-7.20 (4H, m) ; 7.20-7.50
(4H, m) ; 7.85-8.15 (4H, m) ;
9.52 (1H, 2s broad)
85 (Acetone-d6) : 3.89 (3H, 2s) ;
7.00-7.17 (4H, m) ; 7.17-7.32
O/\/ (1H, m) ; 7.31-7.60 (8H, m) :
7.65-7.80 (2H, m) ; 9.11 (1H, 2s
broad)
86 (Acetone-d6) : 3.89 (6H, 4s) :
6.92-7.25 (6H, m) ; 7.25-7.50
H3C\O/©/ (4H, m) ; 7.72-7.90 (2H, m) ;
9.17 (1H, 2s broad)

79



Y is as defned for formula |
represent _unsubstituted phenyl.

A-Y 134

Compound ad]

S2. 30.

met hoxy; X
wi th one or
Conmpound of
hydr ogen; 2
optionally
for formul a
WO 02| 2882

in Cdaima1l,

on condition that Y does not
30 28. Conpound of the for
ng ~0 in which T represents -CFa or alkylt
H; Aand Y are as defined for formula 1 in Caim1. PCT/EP01/ 10761 5 29.

) A. t
SERRE R 2er)

c@ﬁ-?nﬂﬂ i({@hlal m) $ub20+E. 419

T o7 ST 2 1

9(\‘75-7\95 ARl in 2

cals R a$ defined in
bread)NH It NX-A-Y in wic

(Acetone-d6) : 3.89 (3H, 2s) ;
6.85-7.20 (4H, m) ; 7.20-7.50
(4H, m) ; 7.50-7.70 (1H, m) ;
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(3H, 2s) ; 6.82-7.16 (4H, m) ;
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(2H, m) ; 9.12 (1H, 2s broad)
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joxide. 15, Uee, of yagomund of Lhgoosgula ! b scenril pgl
oY ortl 2 5 encot g o oy T EPRSTATLOR BT 1,
of a nedicinal product which may} be used in the treatnent
96
(Acetone-d6) : 3.81 (3H, 2s) ;
O/ 3.89 (3H, 2s) ; 6.80-7.20 (6H,
HN m); 7.20-7.52 (3H, m) ; 7.52-
O)\CHa 8.00 (3H, m)
97 o (Acetone-d6) : 3.89 (3H, 2s) ;
el 4.03 (3H, 2s) ; 6.95-7.20 (4H,
m); 7.20-7.50 (4H, m) ; 7.60-
8.10 (4H, m) ; 873 (1H, 2s
broad)
98 (Acetone-d6) : 3.89 (3H, 2s) ;
AN 6.95-7.20 (4H, m) ; 7.20-7.55
\N (4H, m) ; 7.80-8.05 (1H, m) ;
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(Acetone-d6) : 3.89 (3H, 2s) ;
6.95-7.55 (8H, m) ; 7.70 (1H, m) ;
8.40-8.80 (2H, m) ; 9.91 (1H, 2s
broad)

The compounds of Table 5 are compounds of the formula | in which

X =H and A = SO,. For Examples 114 to 120, T = 4-OCHs. For Examples 121

and 122, T=H.
TABLE 5
Example Y NMR
No.
114 ocH,
\/O’ (Acetone-d6) : 3.70-4.10 (H, 3x2s) ;
GHs0 7.00-7.25 (6H, m) ; 7.25-7.55 (5H, m) ;
9.10 (1H, 2s broad)
115
) (Acetone-d6) : 2.63 (3H, s) ; 3.89 (3H,
HaC 2s) ; 6.95-7.20 (4H, m) ; 7.20-7.55 (4H,
m) ; 7.59 (1H, m) ; 7.90-8.20 (2H, m) ;
Ct 9.70 (1H, 2s broad)
116 (Acetone-d6) : 1.33 (3H, s) ; 3.31 (2H,
\/S O,CH;, s) ; 3.89 (3H, 2s) ; 6.95-7.30 (4H, m) ;
7.30-7.70 (4H, m) ; 9.28 (1H, 2s broad)
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Y m0% & ()-Y mO%& ()-y 10% & ()- Cywssrs2 (" 10% & ()-!~ $10%/ e/ & () -
1 $10% / & '\$100/£‘/C/&()- 1]°$10% /& ()-'f° @109 M & (
610% & ()‘g‘)ii.’02 9% & ()-G @"(10% (& () - sctniiitrer
f@"(109% M () -1 p, Y+t STOOW W & () - )10%&() ~\: IF
[ L3210%0 £107
10/ 3=510% & 1) R-HE-\: IF [L | 10%0&()

10% o& () 1" 10% of ()< 91024 08! ()-9 "10% %)(.)7 O@YmMH'rﬁ)WmOﬂ@&(@H
'Yt $10% of o0& ()-,} 10% )y " 10% o0& OF

"10% o& () - $10% & ()-\ SABf\: ! F [lNS&éﬁi@%@@r@gﬂf()(Md ovBcd (1H, 2s
# 10% o0& {()- s'10P4 0&' (),100«56(-& 9’%8 P& ()- x04r<~\: 118
3410% 0 o' ()-9! F| 3410% =' =& ()-9 310% ?/?

118 (Acetone-dﬁ) : 3.89 (3H, 2s) ;, 6.90-
7.15 (4H, m) ; 7.15-7.45 (4H, m) ; 7.70-
7.90 (2H, m) ; 831 (1H, dd, J =
1.41 Hz, J = 8.27 Hz) ; 8.43 (1H, dd, J
= 1.41 Hz, J = 7.25 Hz) ; 857 (1H, dd,
J =166 Hz, J = 8.37 Hz) ; 9.2 (1H,
m) ; 9.35 (1H, 2s broad)
119 (Acetone-d6) - 0.93 (3H, T J = 7.35
- Hz): 1.37 (2H, m) ; 1.62 (2H, m) ; 1.68
/O’ (2H, m) : 3.89 (3H, 2s) ; 7.00-7.20 (4H,
m) ; 7.20-7.50 (6H, m) ; 1.75-1.90 (2H,

m) ; 9.28 (1H, 2s broad)

120 (Acetone-d6) : 3.89 (3H, 2s) ; 6.95-
/@("‘ 7.20 (4H, m) ; 7.20-7.50 (4H, m) ; 7.99
xO, (1H, m) ; 8.09 (1H, m) ; 8.35-8.55 (1H,
m) ; 9.60 (1H, 2s broad)
121 (Acetone-a6) : 2.68 (3H, 2s) ; 7.00-
. ijQ 7.25 (3H, m) ; 7.25-7.70 (7H, m) ; 7.90-
3 8.20 (2H, m) ; 9.72 (1H, 2s broad)
(o]}
122 (Acetone-d6) : 3.24 (3H, 2s) ; 7.00-

\Q 7.35 (3H, m) ; 7.35-7.70 (6H, m) ; 7.95-
50Q,CH, 8.30 (4H, m) ; 9.58 (1H, 2s broad)

The compounds of Table 6 are compounds of the formula | in which
T=4-0CHz; X=H and A=CO.
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109 0& ()- @0 "10% 0& ()-!\" S&$10%0& ()-94~_@!! 3"10% UL ()-Y"10%

u& ()-10% U& % 10' 0 10' 0 10' 0="10% 0& ()-!fS8 "10% o' o&éé i BAE~ @! !
$10% U& (WO32488, Ug () -33"10% UL ()-3@B" 10% U& () - 10% U RGTERGAIT,

U& ()-0zZZ dB~_@!!!Y& "10% U u&'() Y‘V&O%U&'()- y#$10% U& ()- F3"10%

U& ()-L $10% U& ()- F3"10% U& () - e~ @

Ila, 2$10%UnU& ()-M\, 2$10% U u&()TN?}E&L 10% U U& ()-Y9-210% U& () - +$10%

U&() Y) TN () - FHAHFASNEG = 111 @
IRVAR f i NMR

109& ()1 1y $L0%& ()-" 10%&' ()-310%&|() -
123

(dmso-d6) = 2.57 (3H, 2s); 3.81 (3H,
n 2s); 6.90-7.60 (7H, m); 7.75-7.85 (1H,
c”” N NsCH, m); 8.55-8.70 (1H, m); 16.25 (1H, 2s

broad)
124 (acetone-d6) = 0.70-0.95 (4H, m); 1.20-
\q 1.45 (1H, m); 3.89 (3H , 2s);6.85-7.15

(4H, m); 7.20-7.45 (2H, m); 7.65-7.90
(2H, m); 9.60 (1H, 2s broad)
125 OCH, (acetone-d6) = 3.87 (3H, s); 3.89 (3H,
2s); 3.97 (3H s); 4.17 (3H, s); 6.80-7.25
CH3()D:OCH3 (5H, m); 7.25-7.55 (2H, m); 7.55-7.80
(1H, m); 7.80-8.10 (2H, m); 10.16 (1H,
2s broad)
126 OCH, (acetone-d6) = 3.88 (6H, s); 3.89 (3H,
2s); 6.60-6.80 (1H, m); 6.95-7.30 (6H,

m); 7.30-7.55 (2H, m); 7.85-8.15 (2H,
m); 9.67 (1H, 2s broad)

127 (acetone-d6) = 2.85-3.00 (21, m); 3.89
O (3H, 2s); 4.39 (2H, m); 6.90-7.20 (7H,
N No m); 7.20-7.50 (4H, m); 7.70-7.95 (2H,

m); 9.53 (1H, 2s broad)

128 (acetone-d6) = 2.2-3.4 (5H, m); 3.89
(3H, 2s); 3.90 (3H, 2s); 6.95 -7.20 (5H,
m); 7.20-7.32 (1H, m); 7.32-7.50 (2H,
m); 7.50-7.70 (1H, m); 7.70-7.95 (2H,
m); 9.51 (1H, 2s broad)

129 (acetone-d6) = 1.92 (3H, 2s); 3.70-4.20
~_NHCOCH;  |@3H, 25 + 2H, m); 6.65-7.90 (7H, m);
7.90-8.10 (1H, m); 8.90 (1H, 2s broad)

OCHj,4

OCH,
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10 U 10 U 10 UY=s10% U& () - N&&& ;

oo

109& () - 3
8109%& ()- W

! f#l\/$10%&() Lfyf #MB1O%& ()-!1t 1 109%& () -
BHIS IOV (O =@ 10

'(dE_= |1l @! 109%& () 9$109& () -
T10%&' () -y $10%& (Y- () *H+(, WUB_= Y
& ()- ! Su& 9$109& () -

PCT/EP01/10761
(,2,4,5,6,7,R U-_=

hof

NHCOCH,3

1ogvg$i8?;mﬁﬁ - e@%&’ NG A8y S (3 28 6.90-7.30
| iO%&' (1 %) (—ys|10%_4&' () llf%ﬂ@fi?/&»wmwal-& % @270—3/20/
§§1o%/v& ‘f()-I//// S4 010K ( {&) 51)698?@9 1Hv10'§ %855 gfdw
§ng ZM.&?) Bl?(ygfoc%ﬁv&l ?L— 1096 Xf& ()- /OY%J‘%;&)BrM "109M & () -
131 (acetone-d6) = 3.89 (3H, 2s); 7.00-7.30
(4H, m); 7.30-7.60 (2H, m), 7.85-8.15
QN (2H, m); 8.80-9.10 (2H, m); 10.37 (1H,
2s broad)
132 (acetone-d6) = 3.89 (3H, 2s); 4.07 (3H,
s); 6.95-7.20 (4H, m); 7.30-7.55 (3H,
\©:OCH3 m); 7.85-8.10 (2H, m); 8.25-8.55 (2H,
m); 9.87 (1H, 2s broad)
133 (acetone-d6) = 1.20-1.50 (4H, m); 2.35-
\/\O 2,50 (2H, m): 3.85 (3H, 2s); 6.90-7.15
(4H, m);, 7.20-7.45 (2H, m); 7.45-7.60
(2H, m); 7.65-7.90 (2H, m); 8.10-8.25
(2H, m); 9.3 (1H, 2s broad)
134 Hy (acetone-d6) = 3.89 (3H, 2s); 4.05 (3H,
\Q/EO s), 7.00-7.30 (3H, m); 7.30-7.55 (2H,
m); 7.90-8.15 (2H, m); 8.80-9.20 (4H,
NO, m); 1 0.30 (1H, 2s broad)
135 (acetone-d6) = 3.89 (3H, 2s); 7.00-7.55
\i\ (6H, m); 7.80-8.50 (4H, m); 9.42 (1H,
2s broad)
136 (acetone-d6) = 2.10 (3H, s); 3.89 (3H,

2s); 7.00-7.30 (3H, m); 7.30-7.60 (3H,
m); 7.60-7.85 (2H, m); 7.85-8.35 (4H,
m); 9.37 (1H, broad s); 9.72 (1H, 2s
broad)
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1000& ()-3 "109 ()- "1000& ()-11+222C3r3}A2rS4 109K ()- 109 () -
ymlO%M& Q.- 100& ()-: 1000 ()- ! "109& ()-r3344@
" 1 00AVE! “@glow&' %)-' $10%¢t(&') ()- @%‘10%\/&'(%)[! 10%/%%’%1’“&766%«& ()-
566@7778}"’>rS4 7ML0%E' ()-SL6 "10%/K ()- S4 "10%& ()- SY1
" 10908 SNVE Gy TS TOVEI0S: 5
$109B8 8 LTS ()- zsrmoweg%qe-:  T0vpaerone 88) 157 (%) 3.89 (3H,
10M 3=t 1004& () - d99C: N: 2s) 6.10-6.85 (2H, m); 6.85-7.25 (2H,

“F$109%& () - ! XF$109%RBRB& () - ! K$10%RBRB& () - 3@ 109B&' ()~ ! QF 3"10% *& () -
" 109B& (§F;<:>’?FAHAI A & B 2ﬂ): it (%?'I n% 0
=s109B& ()-!f, 4$1|0% B B& ()-! #$109BB& ()-! $10% B} B& ()-!t " $109%mBnB& (){! X$1
0%RBRB& ( ) - | AJAKAWAF AAZBBITNC 10B
=5 109B&F9] 1018&’ () - F! 10% & () - FY! 10% & ][adétd@ééﬂ&) ) 3.80%CH, (25); 1.28-7.85

A7EECPPEAFEL 1 0Bl 105 & (PO 4576 815 o, o B
o)

\© (3H, m); 10.15 (1H, 2s broad)
N

(acetone-d6) = 3.89 (3H, 2s); 7.05-7.30

139 Oz (4H, m); 7.30-7.60 (2H, m); 7.90-8.15
OH (2H, m); 8.85-9.15 (2H, m), 10.17 (1H,

NO, 2s broad); 10.26 (1H, broad s)

o !

140 (acetone-d6) = 0.98 (3H, m); 1.60-2.05

(3H, 2s + 2H, m); 3.89 (3H, 2s); 4.42

NHCOCH; | (4H, m); 6.90-7.20 (4H, m); 7.35-7.50

\/|/ (2H, m); 7.75-7.95 (1H, m); 8.35-8.55

HaC (1H, m); 9.55 (1H, 2s broad) 10.35 (1H,
2s broad)

141 (acetone-d6) = 3.89 (3H, 2s); 4.15 (2H,

Cl Im); 6.95-7.20 (4H, m); 7.35-7.50 (2H,

\/NH\“/O/ m); 7.50-7.70 (2H, m); 7.90-8.15 (3H,

s m); 8.35-8.50 (1H, m)

142 (acetone-d6) = 2.40-2.65 (6H, m); 3.89

(3H, 2s); 6.95-7.20 (4H, m); 7.20-7.45

\/\i O (4H, m); 7.60-7.75 (3H.m ); 7.75-7.95
NH (2H, m); 9.20 (1H, broad s); 9.43 (1H,

2s broad)

143 (acetone-d6) =2,64 ( 3H, s); 3.89 (3H,
Chs 2s); 7.00-7.25 (3H, m); 7.25-7.75 (4H,

U m); 7.90-8.25 (4H, m); 10.55 (1H, broad

s)
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11*  (10% /& ()- EFTF_FFF; GIENC 10BS¥S$10% & ()-1! "10% & ()-
10% & () - % 1006 & () - . & $10% & () - ; GEEGHPHHAENC
10B- 10% & ‘}9 "%2‘3510%& ()- )10% & ()- 3(10% & ()-| & 10% EC(jroytorel

"10% & () - HHH5I 1 1 JAENC 10B  610% & () -
CORE0YI & ()

110% & () -

109& () - 10

810% & () -

LY10%&: () -

10%& () -3

S5F10% & () -

@L$10% & () -

o9& () -
kJzJJJJ|
|||

109&

IO & ) - J3J
10/ 10/ 10/ Y=10% & ()-

N\COCHa

/(é_gt%toréw S BEIE05 (6H, m) 2.68

[(289@n);) 3.891(Bi; @p); 400-(2,(1);

) K~\bCQB3 @0%& ()- !
<>-m@q KKKAEDOEISI08) () 840U 4 Do L0 A 30

7.50 (2H, m); 7.65-7.95 (2H, m); 9.38
(1H, 2s broad)

145

~ : LCF3

NO,

(acetone-d6) = 3.89 (3H, 2s); 7.00-7.30
(4H, m), 7.30-7.60 (2H, m); 7.90-8.20
(2H, m); 8.60-8.90 (2H, m); 9.00-9.25
(1H, m}); 10.32 (1H, 2s broad)

146

\)‘H\'(Q

o

(acetone-d6) = 3.89 (3H, 2s); 4.24 (2H,
dd, J = 1.8 Hz, J = 5.8 Hz); 6.40-6.75
(1H, m); 6.90-7.20 (5H, m); 7.30-7.50
(2H, m); 7.65-8.00 (3H, m); 8.42 (1H, 2s
broad); 9.59 (1H, 2s broad)

147

YNHC OCH;

CHg

(acetone-d6) = 1.41 (3H, m); 1.95 (3H,
m}), 3.80-4.80 (3H, 2s + 1H, m); 6.95-
7.20 (3H, m); 7.20-7.60 (3H, m); 7.75-
7.95 (1H, m); 8.30-8.55 (1H, m);, 9.56
(1H, 2s broad); 10.36 (1H, 2s broad)

148

\/N H\'/\NHLNH\p
0 0

(acetone-d6) = 3.70-4.30 (3H, 2s + 6H,
m); 6.85-7.65 (10H, m); 7.85-8.10 (2H,
m) 8.35-8.50 (1H, m)

149

s

CH; O

(acetone-d6) = 1.45 (3H, d, J = 5.76 Hz)
1.55-2.55 (4H, m); 3.89 (3H, 2s); 4.25
(1H, m); 4.59 (1H, m); 6.80-7.60 (7H,
m); 7.80-8.10 (1H, m); 8.40(1H, d, J =
8.5 Hz); 9.57 (1H, 2s broad); 10.49
(1H.s broad)

150

(acetone-d6) = 3.89 (3H, 2s); 6.90-7.70
(7H, m); 7.80-8.10 (2H, m); 8.30-8.55
(2H, m); 9.78 (1H, 2s broad)
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Y109&' () -S| 10%&' () - KKKKKKL} A?bCOBF%g10%&' ()-f# 10%& ()-!: F L! ml0% & ()-ss
109 () |v S109%#&' ()- &LALLLLLMIEbCOBI - nLO%& () - |
, MLOY&' ()w‘{%éffk L 109 ()-1 (Z109% ()- 1 &@0%& ()- M MIERESVYTES ouE: /

10 103=109%& () - 7110%& ()-F96! 109& ()- 49$109& ()- | 2

=7 O0OROROOOPT PX Y. 710 , 3
| " 1098&] () - 109B& ()- 10r PPMOQR’
& ()-1Y "109BB& () - 4f

OB DA\ FL0%BE (
CH,

10%& ()-f/
"109B& () -
3$109B& ()
"109B& () -
STi TTXUUU

'l

-Y3" 109

"1098& () -

E:/

(abBah):)3.88 @R %555)540 5165 (2H,
m): 7062 ah &)Y F50.Dds 2n,
m), 7.70-7.95 (2H, m); 9.32 (1H, 2s
broad)

152

(acetone-d6) = 1.10 (6H, m); 2.25-2.40
(1H, m); 3.89 (3H, 2s); 6.11 (1H, d, J =
15 Hz); 6.80-7.00 (1H, m)7.00-7.20 (4H,
m); 7.30-7.50 (2H, m); 7.75-7.95 (2H,
m) 9.40 (1H, 2s broad)

T () - F
210 -

153

\/0\/\0/C Hy

(acetone-d6) = 3.45 (3H, s); 3.66 (2H,
m); 3.81 (2H, m); 3.89 (3H, 2s); 4.12
(2H, s); 6.95-7.25 (4H, m); 7.30-7.55
(2H, m); 7.65-8.00 (2H, m); 9.35 (1H, 2s
broad)

154

CH,

HaC

(acetone-d6) = 2.42 (3H, s); 2.55 (3H,
s), 3.89 (3H, 2s); 6.95-7.25 (4H, m);
7.35-7.55 (2H, m); 7.75-8.05 (2H, m);
9.30 (1H, 2s broad)

155

(acetone-d6) = 3.89 (3H, 2s); 7.00-7.35
(4H, m); 7.35-7.50 (2H, m); 8.00-8.30
(2H, m); 9.72 (1H, m); 10.30 (1H, 2s
broad)

156

(acetone-d6) = 2.30 (2H, m); 2.75 (2H,
m); 3.09 (2H, m); 3.89 (3H, 2s). 7.00-
7.30 (4H, m); 7.30-7.60 (2H, m); 7.85-
8.10 (2H, m); 8.20-8.40 (1H, d, J = 4.3
Hz); 12.11 (1H, 2s broad)
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10- 1 109B&' () - , +t $109B& ()-( "109B& ()-' "109B& ()-1% 1098B& () - #$10%3& ()-
V-V XeX] X%XdE / 10B 10B3=109B& ()- 53" 109B& () - @4s$10%B&' gk)]
"109B& () V495N ().- @ 10988 () gXhXuxXxXX YqYzxY7/ 10! 9% #E§ P/’é{“w“
"10% & ()-10% & ()-3Y! 10% & () -3"10% & () -10% & ()- 10BZ 7] ZZZZ0[ aB7/
10! % @B$109%-G=t)—3-SH1094-78 ) ‘310%1 S0 —Y1094-81-()
710% & () - FS?%B%} ()-0[j [[[\J\\dE7/ 10! &é?%"i‘@%ﬁz )1 92MBHbos e - 6.75
10% & ()-1, 4 109& ()-n0% & ()- |10% \37 7
101 96 5" 10% & () - ¥ - 109 8 sz S k@low @d @tk 285 £2% | -
&10% & ()4 BZ]° @W‘b@ %how&& c;(mﬂomm@o-mac(m&m);.? 88/| 10/
10/ =10% &'{() - Y- 10Cd & (§ aaabncchSbC
10 $10022& () -1 $100& ()-!a$10%& () - ! $1qF1% @ r &89839 (1R 1Bh349-|c
dEddoef bf 2X7bC 1! 8.60 (1H, m): 10.04 (1H, 25 broad
((10% [ &l - @  $10%&: 9 g . - ' ()} ybf
f gmhphghr HshA®8dY:| 1! 1096 ()- (acetone-dﬁ) = 1.15-1.50 (3H, m), 2.25-

02@\
Cl

2.45 (1H, m); 2.60-3.20 (2H, m); 3.89
(3H, 2s); 6.85-8.60 (12H, m)

159

0,
’N—C H3
N

(acetone-d6) = 3.89 (3H, 2s); 4.15 (3H,
s); 6.90-8.20 (SH, m)

160

(acetone-d6) = 3.89 (3H, 2s); 6.95-7.30
(4H, m); 7.30-7.60 (2H.m) 7.85-8.10
(24, m); 8.45-8.80 (2H, m); 9.89 (1H, 2s
broad)

161

O
S
O
F

(acetone-d6) = 3.89 (3H, 2s); 6.80-7.50
(SH, m); 7.50-8.40 (2H, m)

162

NH

TCHa
o)

CH,

(acetone-d6) = 1.98 (3H, s); 2.25-2.75
(3H, m); 3.89 (3H, 2s); 4.40-4.70 (1H,
m); 4.95-5.30 (1H, m); 5.70-6.00 (1H,
m); 6.95-7.50 (6H, m); 7.70-7.90 (2H,
m); 9.52 (1H, 2s broad); 10.26 (1H,
broad s)

163

© NO.

2

(acetone-d6) = 3.80-4.25 (3H, 2s + 2H,
m +2H, m); 6.95-7.55 (8H, m); 7.90-8.05
(1H, m); 8.15-8.55 (3H, m); 8.87 (2H,
broad s); 9.34 (1H, 2s broad)
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-10G 10G 10GF=10%G& ()-! ((10%& ()- @ ((10%5G& ()- @ ~((10%& ()- @hh9iiiiaBdY:
11 s10% U& ()- @ 10% U& ()- 9"10% U& ()- 10% U& ()- ! Y1 10% U U& ()- "y10%
U& ()-i ﬁ}’ﬂ‘{%}”%dv: 11 YF10% U& ()-10% U& ()- 310% U& ()-P‘t/‘?/lél,’“%";")l
"10%JU& ()-G '3, "109%& ()-G3, "10% & ()- Gkzkl 71| i <dY: 1

! S#$10%J we T vardiam e s Yo% B KAV ' _"' y t 100/
U ()- mm 2dY:  INUNHLE $10% (acetorie-d6) = 3.39 781, ’
\C_? (3H, m); 7.10-7.70 (5H, m); 7.70-8.60
NO, (2H, m)
165 (acetone-d6) = 3.89 (3H, 2s); 7.00-7.30

(4H, m); 7.40-7.55 (2H, m); 7.80-8.18
NO, (4H, m); 8.38-8.52 (1H, m); 8.75-8.95

(1H, m); 10.18 (1H, 2s broad)

166 (acetone-d6) = 3.80 (3H, 2s); 7.05-7.25
NO, |(4H, m); 7.80-8.15 (5H, m); 8.20-8.40
\/D/ (2H, m); 8.55-8.70 (2H, m); 9.42 (1H, 2s
c broad)
167 (acetone-d6) = 2.60 (3H, s); 3.89 (3H,

m);, 8.80-8.00 (1H, m); 10.27 (1H, 2s
broad)

168 Hg (acetone-d6) = 2.57 (3H, s); 3.24 (3H,
\\)\N,N s); 3.89 (3H, 2s); 6.957.20 (4H, m);
/Q’CH?' 7.20-7.30 (2H, m); 7.30-7.60 (3H, m)

8.15 (1H, 2s broad)

'\/SCHa 2s); 7.00-7.70 (6H, m); 7.90-8.20 (2H,
N
Cl

169 (acetone-d6) = 3.34 (3H, s); 3.89 (3H,
Cl

2s); 7.00-7.30 (4H, m);, 7.30-7.56 (2H,
\Q‘SOzCHa m); 7.82-8.06 (2H, m); 8.55-8.71 (1H, m),

9.75 (1H, 2s broad)

170 ocH (acetone-d6) = 3.89 (3H, 2s); 4.16 (3H,
: s); 6.70-6.95 (1H, m); 6.95-7.25 (4H, m);
) 7.25-7.55 (2H, m); 7.75-8.10 (2H, m);

8.10-8.38 (1H, m); 9.59 (1H, 2s broad)

Hs (acetone-d6) = 2.92 (3H, s); 3.89 (6H,
~C~y
2s); 4.76 (2H, m); 6.80-7.20 (6H, my;
OCH;,

7.30-7.50 (1H, m);7.60-8.15 (5H, m)

171
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U U& ()-"010% U& ()-!Xl +s$10%UeU& ()-ZI)10% U& ()-3(10% U& () - Y&10%
U& () -onpp o @11 11s11098& ()- 10 U 10 U 10 u<10%u&
G () YRR Ip, 118109 U Ul () - poaaar | rra @11 I RCHERAOTS
09B&' () ')*—"STGWB&'"W"?IUWB&“ ()-IBIU%B—B&*()-
r,sstbttu}’j?j_lgl! LF "1098& ()- Y& ' 10%&() '109B& () -
| $10%CBEB&’ () - 31" $109BB&’ () 33 109B& aeetsue-dﬁ\)mm (&H]12s);] 8%8-7.30
10988 () - # $109B&Y () - |||1o 3 @ 10
"1098& () - Mp109B&: SRS TRB] @ 11(@ !fﬁb%@c?-ﬁo {3lgoasR): y.99-8.20
L-1098& () - (4H, m); 8.20-8.81 (4H, m); 10.31 (1H,
0 2s broad)
173 (acetone-dB) = 1.95-2.25 (2H, m); 2.46
(2H, m); 3.28 (3H, s); 3.89 (3H, 2s);
6.32-6.56 (1H, m); 7.00-7.30 (5H, m);
S - -
S0,CH 7.30-7.55 (2H, m); 7.80-8.10 (2H, m);
9.60 (1H, 2s broad)
174
o (acetone-d6) = 3.82 (2H, m); 3.89 (3H,
— 2s); 4.73 (2H, m); 6.97-7.28 (4H, m);
P 7.28-7.54 (2H, m); 7.80-8.05 (2H, m;
8.60-8.80 (1H, m); 11.29 (1H, 2s broad)
175
O Hy (acetone-d6) = 2.03 (3H, s); 2.30 (3H, s);
3.89 (3H, 2s); 6.77-7.29 (5H, m); 7.29-
CHg 7.55 (2H, m); 7.80:8.20 (2H, m); 9.52
(1H, 2s broad)
176
\©\1\ (acetone-d6) = 3.89 (3H, 2s); 5.07 (2H,
; 7.00-7.30 (5H, m); 7.30-7.60 (2H, m);
o/j<rf m); 7.0 (5H, m) (2H, m)
F 7.85-8.15 (2H, m); 8.32-8.55 (1H, m);
8.80-9.00 (1H, m); 9.84 (1H, 2s broad)
177
N (acetone-d6) = 3.89 (3H, 2s); 4.01 (3H,
s s); 4.86 (2H, m); 7.02-7.30 (3H, m); 7.30-
7.57 (6H, m), 7.85-8.12 (2H, m); 9.48
CHy0 (1H, 2s broad)

93




, +1098& () -!1 (11098BB& ()-& 1098& () - y!yfyyyyyyydYNC 1! !

10B 10B

10B3=1098&’ (). 8109B& ()- 7!109B& ()- 5109B& ()- @BLOYBE ()-
{+{§{ aBYN%"ﬁ’Z’?"%g% u&'(%)- @ 10% U& 8 13 "10% EJ) ug ()- ! 105%))"6@(%-%’1?%%

Ug ()- 9

(09 (
& ()-3y16o%0L'st()f
| S% $10% (' U8 () -

"10%

—E{{T{T T TdEYNC IT |
T @0% U& ()-@L0% & (

0, ! -1 " 0,
f#lo/oU&C(-I);,' Y "10%

ﬁ'_(ac)etbife—'dm% 2.5 (BH; 125):086508(3H -

TO% U ()~ 3~ 10% U () -

}clu}c~~~}"<YNC 1!
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s), 3.89 (3H, 2s); 7.00-7.30 (5H, m);
7.30-7.60 (3H, m); 8.05-8.25 (2H, m);
9.80 (1H, 2s broad)

179

(acetone-d6) = 3.82 (3H, 2s); 5.43 (2H,
s); 6.60-6.80 (1H, m); 6.99-7.25 (3H, m);
7.25-7.59 (8H, m); 7.80-8.07 (2H, m);
8.07-8.30 (1H, m); 8.50-8.75 (1H, m);
12.39 (1H, 2s broad)

180

(acetone-d6) = 3.89 (3H, 2s); 6.55-6.71
(1H, m); 7.02-7.29 (3H, m); 7.37-7.60
(1H, m); 7.80-8.26 (5H, m); 8.50-8.80
(3H, m); 9.00-9.25 (1H, m); 9.98 (1H, 2s
broad)

181

(acetone-d6) = 2.79 (3H, s); 3.89 (3H,
2s); 6.94-7.29 (2H, m);, 7.90-8.20 (6H,
m); 8.70-8.97 (4H, m)

182

(acetone-d6) = 1.35-1.50 (1H, m); 1.55-
210 (3H, m); 3.25-3.75 (2H.m); 3.89
(3H, 2s); 4.30 (1H, m); 7.00-7.25 (4H,
m); 7.35-7.55 (2H m); 7.67-8.15 (6H, m);
9.54 (1H, 2s broad)

183

(acetone-d6) = 2.60 (3H, s); 3.89 (3H,
2s);, 6.92-7.30 (4H, m); 7.30-7.60 (4H,
m);, 7.85-8.20 (4H, m); 971 (1H, 2s
broad)
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U8 ()-X~a?YNC 1! !11S5 "109%&' ()-, 310% U& ()-2y10% U& ()-s0"10% U& ()-."10%
ug ()- ! 9%.bp UE: ADEFGTc~ = 1!

||6§$?I.O%|j éy’%{s 10((%244 & ()-109%]& ()- 10 U 10 U 10 U =108TERYNPY5 » 1006
U us

11k §$)10%|& (-1 1$10%448 ()-' 1\ $10% [ ()-' ! X $10% | & ()-'!1$10% |} | & ()
109 418 1) 1~ 31090 | & Q! S10W] 41 ) Sramkpe o SR,

! 9 ol % | & 10 9 ‘() - 9<=>7

11 0- 10Y" 109 % & ()- [104 %g;u 104%%6@5? &36%51 7.00-7.40 (6H, m);
7T10%| & ()| y5109%[|& (o~ BpeRblh 111 1 § ARV ST=TY. 100 - By
‘$10%&'| () - Y 5 >(l@>$1o<V|/ 5& | $10% / & () J@%S%%éﬁf&' "("i)i %@MS@ m;
"$10% & ()-5B! ~u" $10%/ e/ & 1 * $10% / & |(7).98481 S (953 ®0.(5-(3H, Re o) (|) - 5

N $1004 & ()-! @$10% [t]| & ()- ! 10%| & ()- 10/ 10/
/& ()-5d 7yz[<-\: 11 J10%| & ()- ° 10%| & ()-3

0, OCH;Z (acetone-d6) = 3.89 (3H, 2s); 4.08 (3H,
2s); 6.95-7.55 (9H, m); 7.55-7.85 (1H,

m); 7.85-8.22 (2H , m)

| $10% () - 5Dd~\: 1!
10/ =10% & () - ! $10%
"109% & ()-| 188

186 (acetone-d6) = 1.91 (3H, s); 2.25 (3H, s);
3.89 (3H, 2s); 5.92 (1H, m), 6.90-7.20

\)\CH | (4H, m): 7.30-7.50 (2H, m); 7.72-8.07
? (2H, m); 9.26 (1H, 2s broad)

187 (acetone-d6) = 3.89 (3H, 2s); 6.60-6.80
Q (1H, jm); 7.00-7.21 (4H, m); 7.21-7.35
D (1H, m); 7.35-7.55 (2H, m);, 7.73-7.90
(1H, m); 7.90-8.15 (2H, m); 9.63 (1H, 2s
broad)
188 p-tosyl (acetone-d6) = 3.22 (3H, s); 3.89 (3H,

2s); 6.90-7.30 (5H, m); 7.37-7.60 (2H,
m); 7.95-8.20 (3H, m); 8.20-8.40 (2H, m);
9.96 (1H, 2s broad)

189 NHCOCH, | (acetone-d6) = 1.28 (3H, s); 1.75-1.90
(2H, m); 3.890 (3H.2s); 4.10 (1H, m);
6.80-7.85 (13H, m)

190 NO,
/@ (acetone-d6) = 3.89 (3H, 2s); 6.90-7.30
'Y (4H, m); 7.30-7.70 (4H, m); 7.70-8.05

\(’j (4H, m); 8.05-8.30 (2H, m); 9.43 (1H, 2s
S

broad)
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1{ “$109% * & ()-! “$109%#4& ()-!N $10% | & ()-y: FaB-\: 1!
1001 & () “W’%ﬂ%  \h73 1091 & () B10v] & | { & 01 FL0%1 §cklagiffors
P1058 () Y 200 () T0% () “10a| 104 IR SN () SeBE £ TS 000
f109& ()-14L10% ()- @L0%: () - 0.2.0%:& ()- smaag m%)()mez(aﬁbczsa)* 4168
e S S E 4l BB st
T T T e ey
=109 () - F:JmL0%&’ ()|- 7! 109%& () - r<peF {I7.65-8.00 (2H, m); 9.68 (1H, 25 broad)
1 s$10%3|3q:|3& ()-,109B& ()-!SL$10%& ()- QA hSL$109BB& () - G3
"1098& () - f|l 109B& () - >A(} [ <peF
192
(acetone-d6) = 1.85 (3H, m); 3.89 (3H,
2s); 5.6 (1H, m); 6.70-8.10 (14H, m);
8.42 (1H, m); 10.2 (1H, 2s broad)
CHg
193 (acetone-d6) = 3.23 (3H, s); 3.89 (3H,
$0,CHe 2s); 6.98-7.30 (3H, m); 7.30-7.54 (2H,
U m); 7.76-8.10 (4H m); 8.10-8.30 (1H, m);
8.30-8.45 (1H, m); 8.45-8.65 (1H, m);
10.14 (1H, 2s broad)
194 (acetone-d6) = 2.40 (3H, s); 3.84 (3H, s);
3.89 (3H, 2s); 7.00-7.27 (4H, m); 7.27-
ch:,(NCH" 7.55 (2H, m); 7.80-8.10 (2H, m); 9.09
: (1H, 2s broad)
195
(acetone-d6) = 1.25 (3H, m); 3.1-3.65
" (2H, m); 3.89 (3H, 2s); 4.06 (1H, m); 4.5
g NH, (1H.m); 6.60-7.45 (11H, m); 7.60-8.00
s © (2H, m); 8.36 (1H, 2s broad)
196 o, _
\f\"N (acetone-d6) = 2.55 (3H, s); 2.74 (3H, s);
/Q—cna 3.89 (3H, 2s); 6.25-8.45 (10H, m)
N
197 (acetone-d6) = 3.89 (3H, 2s); 7.00-7.30
\O\ (3H, m); 7.30-7.59 (1H, m); 7.71-7.92
NC?—CF (3H, m); 7.92-8.15 (2H, m); 8.15-8.40
' o (3H, m); 8.40-8.60 (1H.m); 10.01 (1H, 2s
broad)
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-|L$1 %t ()- 910% &'
+10% L&l %t&(
@ 1! "1 ﬁ ()

11109B& ()-!Y "109BB& ()- 9109B& ()-!Y "109BB& ()- YF109B& () -
\, 24109&

(§) IN, $T#10%H H{ & (TCTEPBUR8ESY ) - vyz{
&_@;._;QB_LQ&

1nR
11 Y10% & ()-! "10%t& ()-y

%éé.tbﬁ%@%'zf?@é%awg 255,8.90731]

YEHAFT@MNOF BT T5 (411099; 87 OF-F:501
7@0%&' ()- 510% & ()- 3MB10% &

& ()-109B& ()- 10t 10t

1! $1098B&
" Mb109BB&

() 1P $]
()-g+8z¢

LO%?BRB& () - ! X $10%RBREACEpneKIR) 9BERE8Y )(3HXNEE)040BRE3H,
pdY: 11 yM 10%3& ()- 1dB

2) 255 (3H, s): 6.40-6.75 (1H, m); 6.97-
7.27 (4H, m); 7.28-7.56 (2H, m); 7.80-
8.15 (2H, m); 8.30-8.60 (1H, m); 9.93
(1H, 2s broad)

200

(acetone-d6) = 3.89 (3H, 2s); 6.95-7.30
(4H, m); 7.36-7.57 (2H, m); 7.89-8.11
(2H, m); 8.50-8.70 (1H, m); 8.90-9.10
(1H, m); 10.05 (1H, 2s broad)

201

53

(acetone-d6) = 3.89 (3H, 2s); 6.20-7.58
(7TH, m); 7.58-8.70 (3H, m)

202

COOCH,

O

(acetone-d6) = 3.89 (3H, 2s); 4.13 (3H,
s); 5.93-8.14 (8H, m); 8.14-10.08 (3H, m)

203

g

(acetone-d6) = 3.89 (3H, 2s); 7.00-7.33
(3H, m); 7.33-7.54 (3H, m), 7.90-8.40
(5H, m), 8.60-8.80 (1H, m), 9.01-9.30
(2H, m); 10.05 (1H, 2s broad)

204

HsC

(acetone-d6) = 2.87 (3H, s); 3.89 (3H,
2s); 6.11-7.43 (4H, m); 7.43-7.90 (4H,
m); 7.90-8.64 (4H, m); 8.64-9.89 (1H, m)
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10B =109B& () -!83"1098B& ()-! N, 0° $10%BHB& ()-! @0 $10% B: B& () - 8) UdBdY:

111FS "1 109B& ()- f10YB&
1y 10%5%%62@?3y Q ¥

anBdY 1
"109%&' () -
"109B& ()
1110% & (
RM?dEnmbC
| "10% & (

mo% & ()}

109 () - 109%& dEdY
098 () - YLOYB& ()- Y " 10988 (§)3 $10%§93(%@)&§“e

- ¢' xdEdY: 1! @&L0YBE () - L-

@%@W’ Tovel (b s 0L

8.15-7 ROOGHE, r0);-7¥40-8086 BH,)m)

T $10% & ()-! N $10965& () - YY3" 10%

~
1

& () -

(acetone-d6) = 2.52 (3H, s); 3.89 (3H,

.|2s); 6.15-7.85 (8H, m); 7.65-9.00 (4H, m)

(acetone-d6) = 2.68 (3H, s); 3.89 (3H,
2s); 6.68-7.74 (8H, m); 7.74-8.20 (1H,
m); 8.30-8.60 (1H, m); 8.94-9.31 (1H, m);
9.94 (1H, broad s)

(acetone-d6) = 2.32 (3H, s); 3.89 (3H,
2s); 6.55-7.50 (7H, m); 7.81-8.40 (2H,
m); 8.47-8.70 (1H, m); 8.70-9.07 (1H, m);
9.76 (1H, 2s broad)

(acetone-d6) = 3.89 (3H, 2s); 6.90-7.30
(6H, m); 7.30-7.60 (2H, m); 7.60-7.85
(1H, m); 7.85-8.15 (2H, m); 8.15-8.50
(1H, m)

(acetone-d6) = 3.89 (3H, 2s), 6.90-7.21
(4H, m); 7.21-7.55 (4H, m); 7.90-8.30
(4H, m) 9.77 (1H, 2s broad)

(acetone-d6) = 3.70-3.75 (2H, m), 3.82
(6H, 2s); 3.89 (3H, 2s); 6.80-7.00 (4H,
m); 7.00-7.19 (4H, m); 7.30-7.43 (1H, m);
7.70-7.90 (2H, m); 9.43 (1H, 2s broad)

/ 1)@
F 10% & ()- ]aBan
206
dqu:r”
HsC 0
207
ROE
CHa
208
\%
209
he:
210 ) :
21
\/O:OCH3
OCH;
212
CH

(acetone-d6) = 2.68 (3H, s); 3.89 (3H,
2s); 7.00-7.30 (4H, m); 7.30-7.59 (2H,
m); 7.59-7.86 (1H, m); 7.86-8.15 (2H, m);
8.15-8.42 (1H, m); 8.42-8.70 (1H, m);
10.03 (1H, 2s broad)
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1 F's10% & ()- | 4"10% & ()-f3"10% & ()-1X s$10% /& ()- |10% & ()-
910% & () 1210% ()-@10% & ()-s*  10% & () - (

"10% & () ‘@i%"%) H$10% & ()- "#$0A5b@ 111 10% () - MY O =Pl b,
10/ 1 =10% & Tp8I0W & () -3 ST I0W & () - PR OR '3 39 (3H 23) 6.94-7.02
10%In&' () - o Blove: ()-Gro@o ()-& @diecs ()- & 10% (

10% f & ()-MD2aBb@1! ! v, &O-7@" 4 %&H()m)mm-‘(ﬂ (6H m) 7.557.70

Y109&' ()-I]" 109 ()-']"
0 Uil /()2 gl o BTN (2 i B9

111 vS810%& () -y01Qu&' ()<
yf' /2345}1SH= 11! F641W/&/B(72!9Eﬁj@q0(ﬁ,m7 9-
') - GBAkdESH: 1H 10 ‘mLO9BE () -

F3" 10988 (|) - YS&$109B&’ ()- F9 "109B& ()-IG' 109B& () - 109B&' () - g] z[ 9SH=
.  OABE BB et :

| aF$10% B[B&XW® F|l & a?She
(acetone-d6) = 2.39 (3H, s); 3.89 (3H,
\/\O 2s); 6.70-7.00 (2H, m); 7.00-7.20 (2H,
CH, m); 7.20-7.37 (3H, m); 7.37-7.50 (1H, m);
7.50-7.80 (4H, m); 7.80-8.10 (2H, m)
215
(acetone-d6) = 3.89 (3H, 2s); 6.20-8.10
(9H, m); 8.10-10.02 (2H, m)
216
OCHj
m (acetone-d6) = 3.55-4.10 (9H, 3x2s);
OCH; 6.15-7.80 (12H, m); 7.80-8.70 (2H, m)
©
217
(acetone-d6) = 3.204.30 (7H, m); 6.30-
g\ 7.60 (8H, m); 7.60-8.80 (7H, m)
218
S (acetone-d6) = 2.32 (3H, s); 2.73 (2H, {,
\/YQ‘ CH;  |J = 6.64 Hz); 3.27 (2H, t, J = 6.64 Hz);
5 3.89 (3H, 2s); 6.80-8.20 (10H, m): 10.45
(1H, broad s)
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| #$109% B} B& ().- GOy} ~?4= 1! 10BF=109B& '109B& ()-F SmlQYB& () -
37° 10(23&}\‘)‘)“(2%28@2?10% B} B& ()- V!, @$10((%23B& 0- YEnNE )10cyz& (?C/ﬁg"é})i’&@%& 0
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10928 \ dEmN/ {L09 1 108! 9 1 ]
10928 8 ng}wm\v f'éllg 1oécyzg )2]53 10tyfz)( ‘3“%&2%(2% 320 @i Piee ;
"1 109& ()4! Ss$SL0P& () - $. 1234 UJ?10 10 (&MzZstzslt&i 5()(4H91rn);/oz 25y7.6§
" 109Z& I N &3$[L0%’ ()- 3 DR3$L0%&E CE

" 1008 (QV' 109 ( -lef(Va)&' ()-f s100%& (§) %4 ?‘VT?E%S&‘Q&% Qi1 ?{1‘9_-%3&”( £31s $1
0% ()- Y1 X5 ST0% () - V" 100 () 3" 10%htdad)f 3" 10% () -
v}A2UJ210, 1100 () +0* mI Qo () -1 #10%00k - A BRE
D21 #. 109 ( R20. 1Yttty - * 10%& () - ! F" Tove () - NF" 100& () M TF" 10%

& () - M <fVe[ <W?| &0 () - 9610% () Vacetone-d6) = 1.28 (3H, s); 1.89 (3H,

2s); 6.30-8.25 (16H, m); 8.36 (1H, 2s

broad)
CH,
221
(acetone-d6) = 3.89 (3H, 2s); 6.50-6.80
\/\Cy (1H, m); 6.95-7.25 (5H, m); 7.25-7.55
(3H, m); 7.55-7.75 (1H, m); 7.75-8.10
(3H, m); 9.56 (1H, broad s)
252

C,H4NHSO, S. i |(acetone-d6) = 1.02-1.85 (10H, m); 2.40
\U/ (2H, m); 3.14 (2H, m); 3.89 (3H, 2s);
6.45-6.70 (1H, broad s); 6.70-6.95 (1H,
m); 6.95-7.30 (4H, m); 7.30-7.60 (3H, m);
7.60-8.10 (2H, m); 9.30 (1H, broad s)

223
NHsoz—O—cu
(acetone-d6) = 1.20-1.95 (6H, m); 2.25-
2.55 (2H, m +1H, m); 3.60 (2H, m); 3.89
(3H, 2s); 4.38 (1H, m); 6.95-7.20 (5H,

m);7.20-7.45 (3H, m); 7.60-7.75 (3H, m);
7.75-8.05 (5H, m); 9.47 (1H, 2s broad)

224
(acetone-d6) = 0.91 (3H, m); 1.2-1.85
\]:‘?),csms (8H, m); 2.60-2.80 (2H, m); 3.89 (3H,

2s); 6.90-7.30 (4H, m); 7.30-7.65 (4H,
m); 7.80-8.20 (2H, m); 9.57 (1H, 2s
broad)
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228 (acetone-d6) = 2.80-3.40 (3H, m); 3.87
(3H, 2s); 4.00-4.65 (2H, m); 6.65-6.95
\(D (3H, m); 6.95-7.25 (6H, m); 7.25-7.50
© (1H, m); 7.70-8.00 (2H, m); 9.64 (1H, 2s
broad)
229 (acetone-d6) = 3.89 (3H, 2s); 4.254.55
U"j (4H, m); 6.80-7.30 (5H, m); 7.30-7.75
o (4H, m); 7.75-8.20 (2H, m); 9.58 (1H, 2s
broad)
230 (acetone-d6) = 3.89 (3H, 2s); 3.95 (3H,
mfoc”"’ 2s); 7.00-7.30 (3H, m); 7.40-7.70 (6H,
0*~g m); 7.90-8.10 (2H, m); 9.70 (1H, m);
11.04 (1H, 2s broad)
231
OCH, (acetone-d6) = 1.42 (2H, m); 2.95 (4H,
m); 3.90 (3H, 2s); 4.10 (3H, 2s); 7.05-
7.20 (5H, m); 7.40-7.55 (2H, m); 7.90-
8.10 (3H, m); 10.20 (1H, 2s broad)
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233

(acetone-d6) = 2.90-3.55 (4H, m); 3.89
(3H, 2s); 3.80-4.10 (1H, m); 6.80-7.20
(TH, m); 7.20-7.30 (2H, m); 7.55-7.85
(2H, m); .40 (1H, 2s broad)

234

-
o

(acstone-d6) = 3.89 (3H, 2s); 3.94 (3H,
s); 6.8-7.05 (6H, m); 7.2-7.35 (3H, m);
7.41-7.50 (1H, m); 7.70-7.85 (3H, m);
9.45 (1H, 2s broad)

235

j :OCH3

(acetone-d6) = 3.89 (3H, 2s); 4.01 (3H,
s); 6.85-7.10 (3H, m); 7.20-7.35 (3H, m);
7.70-7.95 (2H, m); 8.05-8.30 (3H, m); 9.7
(1H, 2s broad)

236

(acetone-d6) = 0.95 (3H, m); 1.55-1.75
(2H, m); 2.30-2.45 (2H, m); 3.30-3.65
(5H, m); 3.89 (3H, 2s), 3.90-4.30 (2H,
m); 6.60-7.05 (6H, m); 7.10-7.30 (2H, m);
7.50-7.85 (3H, m); 9.20 (1H, 2s broad)

237

(acetone-d6) = 3.89 (3H, 2s); 4.92 (2H,
2s), 6.60-7.05 (6H, m); 7.05-7.35 (5H,
m); 7.60-7.90 (2H, m); 940 (1H, 2s
broad)

238

oo
L

(acetone-d6) = 3.75-4.05 (2H, s + 3H,
2s); 6.80-7.15 (4H, m); 7.15-7.50 (4H,
m); 7.50-7.95 (3H, m)

102



U& ()-!p+$10% U U& ()- 9GVr Yy} [ OVK@ ! 3 109KKE ()-!3
1096d& ()-1"109%& ()-1i10%)& ()-t!109h& () -t 109%& ()-zXQVW

10% . & ()W@n'l”%fy&' ()- @1 10%0C& ()- @109 ()-!3 109%& ()-

"109& () -

10 10F=10
109& () - WKsxY: /

1010% & (

dE:/ 10 1

10% & () -
&109%& () -

10

15

0, n

& 232 @| 109%& ()--F" 10%& ()-f

-ys10% & ()-Ff 3
D% & () -1 YI0% & (Ve

39LPduzX9:/ 10110% & ()-!%
&10YpEPE& ()-1410% & ()- u~a

1
-/ 10! (

whoks)

p10%& ()-3 , 109& ()-s*m
6) = 3.89 (3H, 2s): 6.70-8.05
" L@&ft&q"(ﬁ,)loty?&' (§-‘ 1 T0% & ()- 1

@, nYR BOG-8:80 (3K, B) 10% & () -
0% /& ()-F ! % 10%&' ()-F !

E:/

240
(o]

(acetone-d6) = 3.90 (3H, 2s); 7.00-7.30
(4H, m); 7.30-7.60 (3H, m), 7.60-7.80
(1H, m); 7.90-8.15 (2H, m); 10.35 (1H,
2s broad)

241

~CHs

(acetone-d6) = 1.18 (3H, m); 2.40 (2H,
m); 3.89 (3H, 2s); 7.00-7.25 (4H, m);
7.25-7.50 (2H, m); 7.70-7.85 (2H, m),
9.36 (1H, 2s broad)

242

.

(acetone-d6) = 3.90 (3H, 2s); 7.05-7.30
(3H, m); 7.30-7.60 (2H, m); 7.90-8.20
(5H, m); 10.14 (1H, 2s broad)

Example 242 a

Compound of the formula | : T = 4-OMe ; X = H ; A= CO ; Y = 4-methoxybenzyl

Step a

Corresponding compound of the formula Il

0.103 g (0.405 mmol) of bis(2-oxo-3-oxazolidinyl)phosphonyl
chloride dissolved in 3.7 ml of a dichloroethane/DMF solution (9:1) is added to a
solution of 68.1 mg (0.405 mmol) of 4-methoxyphenylacetic acid and 0.113 mi

(0.81 mmol) of triethylamine in 3 ml of dichioroethane, followed by addition of

133 mg (i.e. 0.081 mmol) of resin prepared in Example 11a). After stirring for 4
hours at 60°C, the resin is filtered off and washed successively with a
dichloromethane/dichioroethane mixture (4:1), with a DMF/water mixture (1:1),

with DMF and then with dichloromethane/dichloroethane (4:1).

The resin is suspended in 1 ml of a dichloromethane/dichloroethane
mixture (4:1) containing 1.5 ml of a dichloromethaneftrifluoroacetic acid mixture
(1:1). After stirring for 3 hours at room temperature, the resin is filtered off and
washed with dichloromethane. The filtrate, concentrated under vacuum, gives

9 mg of the expected product (yield = 31%).
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An identical result is obtained by replacing the 4 hours of heating at
60°C with 15 hours of stirring at room temperature.

5 This reaction can be carried out replacing the dichloromethane/DMF
(9:1) reaction solvent with diglyme and heating for 4 hours at 120°C.
Step b

Title compound
This compound is obtained by performing the process as in
10 Example 4, starting with the compound obtained in the above step a).
NMR (acetone-dg) = 3.6 (2H, s) ; 3.8 (3H, s) ; 4.9 (3H, 2s) ; 6.9 (2H,

d,J =86 Hz) ; 705 (4H, m) ; 7.3 (4H, m) ; 7.75 (1H, m) ; 9.45 (1H, 2s,
exchangeable with CF;COOD).
15 The compounds of Table 7 are compounds of the formuia | in which X =H
and A = CO.
TABLE 7
Example T Y NMR
No.
243 H (CDCI3) = 1.4-1.6 (18H, s);

Bu
—CHz‘Q@H

Bu

3.66 (2H, m) 7.85-6.35
(12H, m)

244 4-OCHj (acetone-d6) = 1.47 (18H,

Bu s); 3.86 (3H, 2s); 6.90-7.20
H (4H, m); 7.30-7.45 (2H, m);
Bu 7.75-8.00 (5H, m); 9.65

(1H, 2s broad)

S (acetone-d6) = 2.65-3.30
m (6H, m) 3.89 (3H, 2s) 6.65-

104

244 a 4-OCH3




U (

! %%8

)_I

()- L

YG' 10%JU& () - YG' 10% N& () - “paBuV7 10SI *
(8! () - $$10% X& () - Y"3"10% U ()- 10% W& ()
13" 1000JU&' ()- 13"10% E&' () -1 -

G 10#9&&(’?”’@7@10%

F109& () -1

U

0% U&

.LU 7‘+T".L

' 9
10! gy’ 10(VJ17&' (O)-1,
aBb@ 10!

Do—& \) t
) - 3GS kyz
- 109&' () -

naa‘ £
.'J_U/Ol.\)' J.UUJ.U

X6b@

11109 ()-!F10% /& (
pyff/s10% &

()--10% & () -

F7HE (5H. W

)‘“"‘7‘ 5745
(3H 03077047 .90 (2H3m);
9.50 (1H, 2s broad)

245

4-OCHj

/CH;
—-O—-O-CHZ-C Hz"N
\—C H;

(acetone-d6) = 1.20-1.60
(6H, m) 3.35-3.65 (4H, m);
3.80-4.00 (3H, 2s + 2H, m);
4.20-4.35 (2H, m), 6.75-
7.20 (6H, m); 7.25-7.5 (2H,
m); 7.75-8.40 (4H, m); 9.7
(1H, 2s broad)

246

4-OCHg

w—c o

(acetone-d6) = 2.25 (3H,
s), 3.89 (3H, 2s); 6.65-8.15
(14H, m); 11.35 (1H, 2s
broad)

247

4-OCHa

Ns O

(acetone-d6) = 1.2 (9H, s)
1.35-1.55 (3H, m); 1.95-
2.45 (2H.m); 2.45-2.95
(2H, m); 3.89 (3H, 2s);
6.75-7.15 (4H, m); 7.15-
7.40 (2H, m); 7.40-7.65
(1H, m); 7.65-7.95 (2H.m)
9.45 (1H, 2s broad)

248

4-OCHjs

Hs

)
et

(acetone-d6) = 1.60 (6H,
s); 3.90 (3H, 2s); 6.80-7.20
(8H, m); 7.20-7.70 (5H, m);
7.70-8.10 (2H, m); 9.60
(1H, 2s broad)

249

4-OCHs

O

(acetone-d6) = 3.75 (3H,
2s); 4.96 (3H, 2s), 6.31-
8.21 (12H, m), 10.22 (1H,
2s broad)

250

4-QCH3

NO,

(acetone-d6) = 3.89 (3H,
2s); 6.42-7.32 (4H, m)
7.32-7.62 (1H, m); 7.62-
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Example 252

The compounds of the invention increase the nitric oxide level.

A solution of a compound of the invention spontaneously releases
nitric oxide. The nitrite ions resulting therefrom are titrated by colorimetry by
means of a specific reagent (Griess). To take account of any release .of nitrate
ions in addition to the nitrite ions, bacterial nitrate reductase is added to the
reaction medium to allow the nitrate ions formed to be reduced.

The reactions and measurements are carried out in transparent 96-
well plates. The test products are dissolved at the time of use to a concentration
of 3 mM in dimethyl sulfoxide. 95 ul of a reagent containing nitrate reductase
(0.18U/ml in 100 mM pH 7.5 PBS buffer, 210 uM 8-NADPH, 5 uM FAD) and 5 pl
of a solution of the test product (final concentration of 150 M) are then added to
each well. After stirring, the mixture is left to incubate for 4 hours at 37°C. The
reaction is then quenched by addition of 100 ul of the Griess reagent (Sigma
G4410). The reagent is allowed to act for 5 minutes at room temperature and the
optical density is then read at 540 nm. This value is proportional fo the
concentration of nitrites + nitrates in the medium. A calibration range is made for
each plate using NaNO;.

The results are expressed as pmoll (uM) of nitrites+nitrates
released, in Table & below.

The compounds of the invention reduce the biological activity of
oxidative free-radical species.

Human LDLs dissolved in aqueous solution in the presence of
cupric ion become spontaneously oxidized on their protein component,
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G 10 Measkitel Erpharmacologlcal effect
The reactions and measurements are carried out in black 96-well

plates. 10 pi of a solution of the test product dissolved in dimethyl sulfoxide are
first mixed with 170 i of a solution of human LDL at 120 pug/ml and 20 pl of
100 uM CuCl,. After stirring, the mixture is left to incubate for 2 hours at 37°C,
and a first fluorescence reading is taken (excitation at 360 nm, reading at
460 nm). The mixture is then left to incubate for a further 22 hours, to take a
second reading under the same conditions. The difference between the two
values obtained is the measurement of the oxidation of the LDLs in solution. This
difference is proportionately smaller the greater the antioxidant power of the test
product. Probucol is used as reference product at 10 pM.
The concentrations which inhibit the oxidation by 50% (ICs) are

produced from 3 product concentrations. They are given in Table 8 below.

Table 8
Example No. Nitrates + nitrites | 1Csp Antioxidant
(M) effect (M)

57 109 8.9

1 97 6.4

12 22 22

8 44 5.4

45 62 3.2

4 84 5.4

18 71 3.7

6 83 6.5

86 79 3.8

Comparative - 6.4
example:
Probucol
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l TFA CH2CI2 20° or APTS MeOH 25°

O | _

l NaNO2 AcOH H20 20°

CI-C0-0 - (alk"n-Y
PhMe EIN 20°

20

RO RO P

carbamates.ske

Formula {

5 Benzyl 4-{1-(4-methoxyphenyl)-2-oxohydrazinoclphenylcarbamate

Stepa:
Benzyl 4-[N-(4-methoxyphenyl)-N-(tert-butoxycarbonyl)aminojphenylcarbamate
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| $$10% B B& ()-"1 0

10BY=109%8& () - g?&tloogﬁ& 7- MPN 4$§g%§ %28)2 Chigeidmiate %‘&Ofg (20 mmol) of
11056¢ () - Wfiyarmieoad dewnssmmxmr(qﬁmeg 2DoArng) (of 464irdAI% h
& ()-6! @$100 6E" 10% 0% h&' (). 33

1( b10964 ?*90@'“%% aTdEnShYEIRS (i 30 1 oo A Ak YT Ak () -
6! a’, $10% e )te ?@%%%V‘éﬂ&?kl%é th&t fhelgta{?tlﬂ%rﬁ&eﬁgf/%as dlsap%eared b

h& ()-!, $10%nh& ( $10%h& $10%Mh& () $10941H&; 89/ 99: aBM
B7 11 10 hTt@mp/a (@(1 ‘Rreghylag telhﬂib&@)( therrgaction medium is fi Itered and then

1(%2%:%08/«)& l(? é“f’@&# %‘%( %Sacﬂ%ié“)é ¥s‘ﬁéﬁ%@k%’j’ Jpoibg‘ﬁg&é ! "%Pf\ﬁﬁr '10%
318 %/dob :gLO\(/fwtalé‘,ﬂ g}gﬂg %Natté';@»% it df |r@o%& ez 28 06,0 the organnc phase is
fi ltered and concentrated under vacuum to give 6.8 g of a product which is used
directly in the next step.
10 (Yield = 76.4%)
NMR (CDCl3) = 1.35 (9H, s) ; 3.7 (3H, s) ; 5.1 (2H, s) ; 6.7 (1H,
broad s); 6.7 ~ 6.8 (2H, m) ; 7.0 - 7.5 (11H, m).

Stepb:
15 Benzyl 4-[(4-methoxyphenyl)amino]phenylcarbamate
The 6.8 g (15 mmol) of the compound obtained in step a) are taken
up in a mixture of trifluoroacetic acid (40 mi) and dichloromethane (160 ml). After
stirring for 1 hour at room temperature, the violet solution obtained is poured into
a mixture of ice and 1N sodium hydroxide (final pH of between 7 and 8). The
20 organic phase, separated out after settling the phases, is washéd with water to
neutral pH, dried over Na;SQ4 and concentrated under vacuum to give a grey
solid which, after trituration in isopropyl ether and drying, gives 3.3 g of solid.
(Yield = 62.4%)
NMR (DMSO - d6) : 3.85 (3H, s) ; 5.3 (2H, s) ; 6.95 - 7.3 (6H, m) ;
25 7.4-176(8H, m); 9.8 (1H, broad s).

Stepc:
Benzyl 4-[1-(4-methoxyphenyl)-2-oxohydrazino]phenylcarbamate
This compound is obtained by performing the process as in
30 Example 1, step c) starting with the compound obtained in the above step b).
(Yield = 79%)
NMR (DMSO - d6) : 3.6 (3H, 2s) ; 5.3 (2H, 2s) ; 7.1 (4H, m) ; 7.3 -
7.45(7TH, m); 7.55-7.7 (2H, m) ; 10.0 (1H, 2s).
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10, 3=10%!(forriulPHaAERRRAIR DG ! V' #10%1U& () - 97! #10%& () - %! PH10%&! () - %! ;
{#10%& () - %WZ@Q @ @ @vaoayH.
10, 3=10%@" 109& ()-K q@ " 10988& ()-K q@"10% f & ()- KY" 109%& ()-10% ()- 10

10 10 Bl LOYR 6 = 3y 109 %8 (W30 Opr "10%& ()-3
S109& ()-3@2@?'@%%@% 3@3" ﬁ)%& ()wv%glo%&y( Q’Lg?"qg"2 Ph

109& (5-1\S $$10%& () F " 109 ()-&! 10%: ()- GDDDErTEE\ FdBH:

10, 3'yf4$l’0(V -3 "109%&' ()-Y1 "109& ()- | /10%& ()-

L1098 () - f () \FFNGQGRGSGTGaGprCI) 31" 10%& ()-10%& ()- 10 10

10 F=10%& () - @ 10%ifrited + 4@ GHEHHH aBbCD, 31 4" 109%& () - $10% ()- | F

"109%& () -
ICsp Antioxidant effect (UM) : 3.6

10 Formula2, T=4-MeO X=H A=CO Y=0-CHz Ph
ICsp (]JM) =2.0.
Example 254
15

Phenyl 4-[1-(4-methoxyphenvi)-2-oxohvdrazinolphenylcarbamate

Obtained by performing the process as in Example 253, steps a), b) anc
c), starting with phenyl chloroformate.

20
a)_ Phenyl 4-[N-(4-methoxypheny!)-N-(tert-butoxycarbonyllaminolphenyicarba-
mate
(Yield = 69.2 %)
25 NMR (CDCl3) = 1.5 (9H, s) ; 3.9 (3H, s) ; 6.9 (2H, m) ; 7.0 (1H,
broad s); 7.15~7.30 (7TH, m) ; 7.4 -~ 7.5 (4H, m).
b) Phenyl 4-[(4-methoxyphenyl}aminolphenylcarbamate
(Yield = 38.5 %)
30

NMR (CDCl3) = 3.7 (3H, s) ; 5.3 (1H, broad s) ; 6.6 - 6.85 (5H, m) ;
6.9-7.0 (2H, m); 7.05 - 7.35 (7H, m).

¢) Phenvi 4-[1-(4-methoxyphenyl)-2-oxchydrazinolphenylcarbamate
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$10% () - RRRRBSSTWUGbCD f SS109&. () -1 X¢ S$109 %)-u 10%& 5

S0 () 1y novecs (NMR(Rcao0ee 46) g (SuLksts o @,

TR oo i e P

103=10%&' ()- 964" 109%&' ()- 964" 109%& () - LVW( WWF+WAKaBbCO® 10% & ()- 10% & ()-F
10% & () -y._$10% &
1] G'10% 0% & () - GXVXr XX?YUYYdELCO" , $10% & () -
@O0% & ()-F'10% & ()- L10% & ()- 10% & ()- 10% & ()-YZZQzZ[ F[ aBbCO" F
(10% & ()- L' 10% & () -

2 - (Nitrooxy)ethyl 4-[1-(4-methoxyphenyl)-2-oxohydrazinolphenyicarbamate

10  a) 2-Bromoethyl 4-[N-(4-methoxyphenyl}-N-(tert-butoxycarbonyl)aminolphenyicar-
bamate

Obtained by performing the process as in Example 254a starting
with 2-bromoethyl chloroformate.

(Yield = 82%)
15 NMR (CDCls) : 1.3 (9H, s) ; 3.4 (2H, m) ; 3.7 (3 H, s) ; 4.4 (2H, m) ;
6.8 (3H, m); 7.0 —7.3 (6H, m).

b) 2-Bromoethyl [(4-methoxyphenvilaminolphenylcarbamate
Obtained by performing the process as in Example 154b.
20 (Yield = 56.2%)
NMR (DMSO - d6) = 3.6 (4H, m) ; 3.8 (1H, t, J = 5.4 Hz) ; 4.25 (1H,
t,J=52Hz);4.35(1H,t,J=54Hz);6.7-6.9 (6H, m); 7.2 (2H, m) ; 7.6 (1H,
broad s) ; 9.5 (1H, broad s).

25 ¢) 2-(Nitrooxy)ethyl 4-[(4-methoxyphenyl)aminolphenylcarbamate
A mixture of 0.3 g (0.8 mmol) of the compound obtained in Example
255b, 0.2 g (1.2 mmol) of silver nitrate and 20 mi of acetonitrile is stirred for 24
hours at room temperature in the absence of light. After filtering off a white
precipitate, the solution is concentrated under vacuum and the residue is taken
30 up in an ethyl acetate/water mixture. The organic phase is separated out after
settling of the phases and is dried over Na,;SO, and then concentraied. The
residue obtained is purified by flash chromatography on a column of silica in a
heptane/ethyl acetate mixture (1:3) to give 0.1 g of solid.
(Yield = 35%)
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31m0% QY’WZ zgézﬁ)% /& ()-SS, 10% & 8 *3"109% & (§) W\ /18] WETEY ™19 %vnoos
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TO9&! () - f BI9dAt!) myq BOOR(2H, m) DB, 1) 1DIAIH) 5} 9.5(1GH, BISUNT). | S3"109% () -y

109 ()-s!10%& ()- @ $109%& ()- "10%& ()-10% () - %apa~-aaa#baBYNCO' F
s' 109 () - %10%& ()- @$s$10%& ()- 109& () " 109%& ()- l
"109& () - 5 o ! L0/

* 109 e
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"$10% & ()-13 t10% 4& ()- SLOW& ()- ! 10% & ()-
10<f ~f f f 3gl ggdE: / | Vdia'=7ah)"

NMR (DMSO - d6) = 3.8 (3H, 2s) ; 4.4 (2H, m) ; 4.8 (2H, m); 7.0 -
7.2 (4H, m); 7.35 (2H, m); 7.5 - 7.7 (2H, m) ; 10.0 (1H, broad s).
10 Example 256

Pyrid-3-ylmethyi 4-[1-(4-methoxyphenyl)-2-oxohydrazinolphenyicarbamate

a) 4-Nitrophenyl pyrid-3yimethylcarbonate

15 1 g (4.96 mmol) of 4-nitrophenyl chloroformate dissolved in 15 mi of
CHxCl, is added at 0°C to a solution of 0.54 g (4.96 mmol) of pyrid-3-yimethanol
and 0.59 g (7.44 mmal) of pyridine in 15 ml of CH.Cl,. After stirring for 2 hours at
0°C, the mixture is allowed to warm to room temperature and 150 mi of water are
added.

20 The organic phase is separated out after settling of the phases, and
the aqueous phase is extracted with CH,Cl; (4 x 50 mi). The combined organic
phases are washed with saturated aqueous NaCl solution, dried over Na;SO,
and concentrated under vacuum to give 0.81 g of a yellow solid.

(Yield = 59.5%)

25 NMR (DMSO - d6) : 6.5 (2H,s) ; 7.6 - 7.7 (1H, m) ; 7.7 - 7.85 (2H,
m); 8.0-8.1 (1H, d, J = 9.1 Hz) ; 8.45 - 8.6 (2H, m) ; 8.7 - 8.8 (1H, m) ; 8.85 (1H,
s).

b) Pyrid-3-yimethyl 4-[N-(4-methoxyphenyi}-N-(tert-butoxycarbonyl)aminolphenyl-
30 carbamate

0.67 g (4.95 mmol) of 1-hydroxybenzotriazole, 1.28 g (9.2 mmol) of
N,N-diisopropylethylamine and then 0.452 g (1.65 mmol) of the carbonate
prepared in Example 256a are added to a solution composed of 0.52 g
(1.65 mmol) of 4-amino-4’-methoxy-N-butoxycarbonyldiphenylamine in a mixture

112



@0% & ()- 10%& ()-,:10% & ()- ‘10%&'()-10%&'()?$ 10% & () -
*h5hhh 3 "1006 & ()-& 10% & ()- L10% & ()-, 3510% & fhs
V910% & ()9‘%1@5%}%"()- o511 TuBef S0 10%& ()- .. 10% & (ﬁtﬁ/ﬁﬁ‘b@f@()- F

Sosds & QB Sl i b ottt psiaimadh Kb’

$ 0
ig:% 2 (153 /%&h&fsngt%&ﬁ{%%mtega’fg?%ﬁ% }hérpftakjé?{ Lﬂ%% %?191%)?‘1(\? NaOH solution

, 1$109%&' ()and pxtrad%&wam -CHEC $Thecorganic- phase 33 ovaghey- with rdadywadenh | NaChH

10' 't $109& 109 0 't $10%

't$ 18?}(8 & s(ojlft?ag tdé'fﬁf% et %S@‘%%Wir%gf %)ggg)ltb g(r)%’fo a %rév?m oil, which
710%: ) - yélgdﬁﬁéd b§3$@%‘ﬁ éﬁmhatodi@m( onMa- colbRf &f(3ilicd dhaaaradaasataar b@
101'1YI G'109%& () - " 109&' 2 109%&’

heptane/ethyl acetate gradlent 0.29 g of a beige-coloured solid is obtained.
(Yield = 39.2%).
M.p. =118°C
NMR (DMSO - d6) =1.4 (9H, s); 3.7 (3H, s) ; 5.2 (2H, s) ; 6.9 (2H,
10 d,J=88Hz);7.2(4H,d,J=88Hz);745(3H, m);7.9(1H, m);86 (1H,d,d=
44 Hz),;8.7 (1H, s); 9.9 (1H, ).

¢) Pyrid-3-yimethvi 4-[N-(4-methoxyphenyl)amino]phenylcarbamate
Obtained by performing the process as in Example 253b, using a
15 15% solution of trifluoroacetic acid in CH,Cl,.
(Yield = 61.6%)
NMR (DMSO - d6) = 3.7 (3H, s) ; 5.2 (2H, 8) ; 6.8 -7.05 (6H, m) ;
725-735(2H,d,J=8.8Hz); 745 (1H, m); 7.6 (1H,s);7.9 (1H,d,J=7.9 Hz);
8.6 (1H, m); 8.7 (1H, s) ; 9.6 (1H, broad s).

20
d) Pyrid-3-vimethvl 4-[1-(4-methoxyphenyi)-2-oxohydrazinolphenylcarbamate
Obtained by performing the process as in Example 1c.
(Qualitative Yield)
NMR (DMSO - d6) =3.75 (3H, 2 s) ; 5.2 (2H, 2s) ; 6.9-7.1 (4H, m) ;
25 72-75@H,m)7.5-765(2H, m);78-79(1H,d,J=74Hz); 85 (1H, m);
8.65 (1H, s); 10.0 (1H, 2s).
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10!p. 3510 IROTE Dot () oevet [DMSOIEY 8% (3H, s); 5.0 (2H,
10! p10% & ()- 10B 10B 10B); 8.7-6.9 (6H, m); 7.1-7.3 (4H,

=109B& 5369 $109%./ 0% & L)~
D $10%+E l& (? Ylo%& () ySs#%%a@(\@%%& gff%éﬁé%@ ) 878)(”*, s)

$109K& ()-'l @"10% /& ()-,-10% & () T0%& 94@.4'5{@%83)() 10%&() {16=
XV~ @1Q! f, @$10M M & ()- , @$10%& ()-!y|$10% /& ()--'py $LOYNNE (|) - -
f y $10%WE& ()--)!y $10%/ & ()--zI’\Pl 110%& ()- 1oss 10SS

10SS! 0, @ $TOVESE ()" FK=, @ STOR R & (J-Tp 1 07 N

L 110% 10% & ( Do e () omOfEEd: (‘ 915'73(2H
mo% & () 5a5j@}( m)74(4H m); 7,6 (1H, m); 9,4
/\©\ (1H, s large)
Ct

4 (DMSO-d6) : 3,55 (3H, s); 5.1 (2H,

0 s); 6.7-6,95 (6H, m): 7,1-7.3 (2H,

- L en | m); 7,35-7.9 (5H, m); 9,45 (1H, s
o) N 0/\@ large)

/N

(DMSO-d6) : 2,9 (2H, 1, J= 6,5 Hz);
\@ o) | 3,65 (3H, s); 4,25 (2H, t, J= 6,5
B <) |H2); 6,75-6,95 (6H, m); 7,15-7 4

N o (3H, m); 7,6-7,75 (2H, m); 8,4 (1H,

d, J=4,4 Hz); 8,5 (1H, s); 9,25 (1H,
s large)
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Compounds of the formula 1

(DMSO-d8): 3.7 (3H, s); 5.1 (2H,
s); 6.95-7.1 (4H, m); 7.1-7.25 (2H,
m); 7.25-7.35 (2H, m); 7.4-7.6 (4H,
m); 9.95 (1H, 2s)

(DMSO-d6) : 3,75 (3H, 2s); 5,1
(2H, 2s); 7,02 (4H, m); 7,27 (2H, d,
J= 8,9 Hz); 7,4 (4H, s); 7,5 (2H,
m); 10,0 (1H, 2s)

(DMSOQ-d6) : 3,7 (3H, 2s); 5,15
(2H, 2s); 6,9-7,1 (4H, m); 7,2-7,3
(2H, m); 7,45-7,6 (3H, m); 7,65-
7,80 (2H, m); 7,8 (1H, s); 10,0 (1H,
2s)
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o L S

(DMSO-d6) : 2,9 (2H, 1, J= 6,5 Hz);
3,75 (3H, 2s); 4,35 (2H, 1, J=6,5
Hz); 7,0-7,2 (4H, m); 7,25-7,4 (3H,
m); 7,55 (2H, t, J=9 Hz); 7,7 (1H,
d, J=7,8 Hz); 8,4 (1H, d, J=4,5
Hz); 8,5 (1H, s); 9,85 (1H, 2s)
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[ ZhaBbC 1! S3mL0%& ()-0109%& ()-  /10%& () -
S-S109&' (Jre! do@&EN109&' () - (! 109&' () - hxnbC 1! 10% U& ()- 10
103=109%& )qdz@m%&. () - F7T109\& () - 5mL0%& () - 1| Z8mbC Permponors:

1' kY$10% Ux U&! I)e-_-2 S&$19%JU&' £) - S&$10%\&' O- - S.&$10%&: ()- .
)!S&;s}ép?-&@é_%e |Y$10%JA) Ug ()-1a O?g Z8nbC 11 YS10%& () -G * YSL0%& (?-G o
aY:$(1 ? -1, $1090JU8 ()L"S%yI R ?%,fg%gg, % §%“%?‘§WT&"@%@§GS&?@ dgs@ﬁ’fb‘&é ’
U& () - 9<=Sorul@lll! 39109B&' ()- 109B& ()- “!'109B& ()- 10 U 10 U 10 UF=10%
T H A Y NMR and/or MS

H H CO | 3,5-di-tBu-4-OH-Ph-CH2 {(CDCI3) : 1.3 (18H, s) ;
35 (2H, s) ; 42 (1H,
broad s, exchangeable
with CF3COO0D) ; 5.1 (1H,
s, exchangeable with
CF3CO0D) ; 6.6-7.2
(12H, m)

4-MeO H Cco 1-Et-3-Me-pyrazol-5-yl |{CDCI3) : 1.45 (3H, ¢, J =
7.1 Hz) ; 23 (3H, s) ; 3.8
(3H, s) ; 445 (2H, q, J =
7.1 Hz) ; 5.6 (1H, broad
s); 6.4 (1H, s) ; 6.9-7.056
(4H, m); 7.1 (2H, m); 7.4-
75 (2H, d, J = 8.8 Hz) ;
7.8 (1H, broad s)

H H CO 3-tBu4-OH-Ph-CH2 [(CDCI3): 1.3 (9H, s); 3.5
(2H, s) ; 5.1 (1H, s) ; 55
(1H, broad s) ; 6.6 (1H, d,
J = 8.0 Hz) ; 6.8-7.0 (3H,
m); 7.1-7.3 (9H, m)
4-MeO H S02 3-pyridyl (DMSO-d6) : 3.6 (3H, s) ;
6.7-6.9 (6H, m) ; 6.9-7.0
(2H, m) ; 75 (1H, m) ;
8.05 (1H, m) ; 8.7 (3H,
m) ; 9.9 (1H, s)

4-MeO H co 1-oxide-3-pyridyl (DMSO-d6) : 4.0 (3H, s) ;
7.0-7.4 (6H, m) ; 7.7-8.2
(8H, m) ; 86 (1H, d, J =
6.4 Hz) ; 8.8 (1H, s) ; 10.5
(1H, s)
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u& ()-1,

- 10768 (bl o' 1) 100 ()| F 100w (). sio7esi () FouRE e
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O/igf;g% 2yy$ilo%; g ()- YG'10% & () - fé')"' m) ; 8.6 (2H, m); 8.9

(1H, s) ; 10.6 (1H, s)
4-MeS H Cco Ph (DMSO-d6) : 2.5 (3H, s) ;

7.0-7.15 (4H, m) ; 7.2-7.3
(2H, m) ; 7.5-7.75 (5H,
m); 7.9-8.0 (2H, m) ; 8.2
(1H, s); 10.1 (1H, s)

H H | SO2 2-thienyl (CDCI3) : 6.8-7.3 (12H,
m) ; 7.4-7.55 (2H, m)
LC-MS : ES+ : 330.88
(M+1) ES- : 328.86 (M-1)

H H S02 3-F-Ph LC-MS : ES+ : 34284
(M+1) ES-: 340.86 (M-1)

H H S02 4-CN-Ph LC-MS : ES+ : 34983
(M+1) ES-: 347.87 (M-1)

H H S02 Ph-CH = CH- (CDCI3) : 6.7 (1H, d, J =
155 Hz) ; 6.8-7.1 (8H,
m); 7.15-7.35 (8H, m) ;
7.6 (1H, broad s) LC-MS :
ES+ : 350.89 (M+1) ES-:
348.89 (M-1)

H H S02 4-Ac-NH-Ph LC-MS : ES+ : 382.19
(M+1)

H H S02 3-Cl-4-Ac-NH-Ph (CDCI3) : 245 (3H, s) ;
7.1-7.35 (8H, m) ; 74-7.6
(3H, m) ; 7.85 (1H, m) ;
7.9 (1H, m) ; 8.1 (2H, 2
broad s) LC-MS : ES- :
413.83 (M-1)
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which the carbony! group is linked to the nitrogen atom of -NX in which Ra is H or
(C4-Cra)alkyl.
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5. Compound of the formula I according to any one of Claims 1
to 4, characterized in that Y is chosen from:
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b) (C1-C1o)alkoxy-(C+-Cro)alkyl;
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d) coumarinyl optionally substituted with one or more radicals G as
defined in Claim 1;
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) - 7#3 unsaturated heterocycle comprising one or more hetero atoms chosen from N, O
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and S and optionally substituted with one or more oxo radicals and/or radicals G
as defined in Claim 1, the nitrogen atom also possibly being optionally substituted

30 with (C-Cg)alkylcarbonyl;, with (Ce-Cyp)aryisulfonyl; or with (Ce-Cio)aryl - (G-
Cs)alkyl, in which the aryl portions are optionally substituted with one or more
radicals G as defined in Claim 1; the said heterocycle optionally being fused to a
(Ce-Co)aryl nucleus optionally substituted with one or more radicals G as defined
in Claim 1;
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and Cy' represents (Cg-Cqo)aryl optionally substituted with one or more radicals
G; heteroaryl optionally substituted with one or more radicals G; or (Cs-
20 Cis)alkyl;
+ -alks-NH-SO2-Cy' in which alks represents (C4-Cyg)alkylene; Cy' represents
heteroaryl optionally substituted with one or more radicals G;
+ -alks-NH-CO-Cy' in which alks represents (C¢-Cs)alkylene; Cy' represents (Cs-
Cis)alkyl; (Ce-Crg)aryl optionally substituted with one or more radicals G;
25 saturated heteroaryl optionally substituted with one or more radicals G;
saturated heterocycle optionally substituted with one or more radicals G and/or
oxo; or (C4-Cg)alkyl optionally substituted with amino and/or (Cg-C1o)aryl;
+ -alks-CO-NH-Cy' in which alks represents (C¢-Cg)alkylene ; Cy' represents
phenyl optionally substituted with one or more radicals G;
30 ¢ -alks-CO-Cy' in which alks represents (C;-Cig)alkylene; Cy' represents
heteroaryl optionally substituted with one or more radicals G;
+ -alks-SO2-Cy' in which alks represents (C4-Cg)alkylene; Cy' represents (Ce-
Cig)aryl optionally substituted with one or more radicals G;
G being as defined in Claim 1.
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optionally being substituted with one or more radicals G;
G being as defined in Claim 1.
15 13. Compound according to any one of Claims 5 to 10,
characterized in that Y represents Ar in which Ar' is chosen from:
+ (C3-Cg)cycloalky! optionally fused to phenyl and optionally substituted with one
or more oxo radicals and/or radicals G, the phenyl nucleus itself optionally
being substituted with one or more radicals G;

20 ¢ phenyl optionally substituted with one or more radicals R (R preferably being
chosen from alkoxy; halogen; nitro; alkoxycarbonyl; alkylcarbonylamino;
hydroxyl; optionally halogenated alkyl; alkylsulfonyl; 5- to 7-membered
heteroaryl optionally substituted with one or more radicals G, for exampie
optionally substituted pyrazolyl; alkylenedioxy);

25  + 5-to 7-membered heteroaryl optionally substituted with one or more radicals R
(R preferably being chosen from thioalkoxy optionally substituted with
phenyisulfonyl in which phenyl is itself substituted with one or more radicals G;
phenyloxy optionally substituted with one or more .radicals G; optionally
halogenated alkyl; halogen; alkylsulfonyl; NO2; optionally halogenated alkoxy;

30 + 5- to 7-membered heteroaryl optionally substituted with alkoxycarbonyl and/or
with one or more radicals G; phenyithio optionally substituted with one or more
radicais G);

+ saturated and/or unsaturated 5- to 7-membered heterocycle optionally fused to
a phenyl nucleus, the whole optionally being substifuted with one or more
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30 7-membered heteroaryl comprising one or more hetero atoms chosen from O, N
and S and optionally substituted with one or more radicals G as defined in Claim
1 and in which the nitrogen and sulfur atoms are optionally in oxidized form;
G is chosen from halogen; (Cs-Cg)alkyl; (C4-Cg)alkoxy; nitro or
cyano;
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TlO% &()- 0 @100 () 1@ ToRT& ()2 OF 109%E.

10958 ():euzespommfomﬂmm() . 1098& () - 9$10%‘>& ()-m 9$10%<$|<& ()-m
TlO%" & ()- T10%$ & ()-4z|[: S210 /10%& ()- +10%# & ()- 9* 1098& ()-
(S1096& ()- O, #10%#(& ()-t , #10%8&n()-tz|[:-210$ Y=310%& ()- OF

|
N
CH
3\0 NHJI\

in which:

Y+ is chosen from pyridyl optionally substituted with one or more
20 substituents chosen from oxo and the radicals R .deﬁned above; pyrimidinyl
optionally substituted with one or more substituents chosen from oxo and the
radicals R defined above; and benzyl optionally substituted with one or more
substituents chosen from oxo and the radicals R defined above.
23. Compound according to Claim 1, characterized in that it
25 comresponds to formula Ib :

/O

N
N
CH

in which:

30

Y2 represents 3-pyridyl optionally substituted with one or more
substituents chosen from oxo and the radicals R defined above; phenyl optionally
substituted with one or more substituents chosen from oxo and the radicals R
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T $109B& ()- 1 $10% $5 Hidls  $109B& () - P#pt | [ 9bUA410 ! GP10%] T] & () -
—3100/65& ()- Z$100/gF & ()- VY$10%c&' ()- $10°/$& ()- $109% ()- Normal"
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Par agrlgph Font 6) 5%%’%8%‘?&‘55»{ $43A{j Y8BWk 3j $I - 5x9;
<[ =SDKMR*Znagqnu| >us %—@R}F% na‘liom 04; ?! DKPRNZ"dj bpUsvJw{ | 0X6Jt
"$&(*, . 02468: <>@DFHJLNP A hdf hj | nprtvxz| ~ #/ N J*ONp

{> qQ w pO' 7aGC1J12F%WIﬁ£(QWWMTTZ— *enHv3zj

HEUR' () *+, - /0123 v4
#n&( (.- T 35809: E%é%ﬁ?@? %Wd] ISI“W‘%D%’Q‘ FiiMidieus’tfth one or
RSUgXZO[ \ E!hd@brfalaﬁdm@w MWE{%MH of &S vntiEfittd radidhfyOde Hitdmudtively Y
15 represents -CHx-Cy' in which Cy' is heteroaryl (with the exclusion of 2-pyridyt)

optionally substituted with one or more radicals R as defined in Claim 1;

phenyl substituted with one or more radicals chosen from nitro and
optionally halogenated alkyl;
indolyl or pyrazinyl, indolyl and pyrazinyl optionally being substituted
20  with one or more oxo radicals and/or radicals R as defined in Claim 1.
25. Compound of the formula li :

NH
NX—A—Y

in which:

25

T represents H;
A represents SOy;
X represents a hydrogen atom;

30 Y is chosen from a group -CH=CH-Cy® in which Cy® is phenyl
optionally substituted with one or more radicals R; benzyl optionally substituted
with one or more radicals R; heteroaryl (with the exclusion of benzopyran and
coumarin) optionaily substituted with one or more oxo radicals and/or radicals R;
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"HSUR ()*+, -./012345
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20 NH
.
X=A~—Y

in which
T represents methoxy;
25 X represents H;
A represents SO;
Y is as defined for formula | in Claim 1, on condition that Y does not
represent unsubstituted phenyl.
28. Compound of the formula il :

NH
O,
X=A—Y
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in which

T reprasents -CF; or alkyithio;

X represents H ;

A and Y are as defined for formula | in Claim 1.

29. Compound according to Claim 28, characterized in that A
represents CO or SOa.

30. Compound of the formula Il :

NH 0
LT
Xe=p=—Y

in which:
T represents methoxy;
X repraesents H;

Y represents pyridyl optionally substituted with one or more radicals
R as defined in Claim 1 for formula |.

31. Compound of the formula Il :

NH
T_O \O\N !
X—A—Y

in which

T represents hydrogen;
A represents CO;

X represents -AY ;

Y represents furyl optionally substituted with one or more radicais R
as defined in Claim 1 for formula [.

32. Compound of the formula Il :

NH
OO,
NX—A—Y

in which
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T represents H;

A represents CONHSO; ;

X represents H;

Y represents phenyl optionally substituted with one or more radicals
5 R as defined in Claim 1 for formula |.

33. Compound of the formula 1l :

NH |
OO
10 X=—A—Y

chosen from:
1) T=H; A=CO-NH-SO2; Y = phenyl;
2)T=H,;X=AY;A=CO;Y = cyclopentyl;

15 3)T=H;X=AY;A=S0;;Y = phenyl
4)T=4-0OCHa; X=CH;3;A=CO ;Y - 3-pyridyl;
5)T=H;A=C0; X=H,Y =2-methoxyphenyi;
6)T=H;A=C0O;X=H,Y = 24-dimethoxyphenyl;
7)T=H;A=C0;X=H;Y = 2-pyridyl or 4-pyridyl or 2-furyl or 2,6~

20 dimethoxy-3-pyridyl or 3-pyridyl N-oxide.

34. Process for preparing a compound of the formula I:

0

N?
|

N
OQ,.. "
25

in which:
T, X, Y and A are as defined in Claim 1, by nitrosation of a
30 compound of the formula li: '

) NH
O,
in which: NX—A—Y
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T, X, Y and A are as defined in Claim 1, by the action of a suitable
nitrosating agent.

35. Pharmaceutical composition comprising at least one compound of
the formula | according to any one of Claims 1 to 23, in combination with one or
more pharmaceutically acceptable excipients.

36. Pharmaceutical composition comprising at least one compound of
the formula Il according to any one of Claims 24 to 32, in combination with one or
more pharmaceutically acceptable excipients.

37. Use of a compound of the formula | according to any one of Claims
1 to 23, for the preparation of a medicinal product which may be used in the
treatment of pathologies characterized by an oxidative stress condition and a lack
of availability of endothelial nitrogen monoxide.

38. Use of a compound of the formuia Il according to any one of Claims
24 to 32, for the preparation of an antioxidant medicinal product which may be
used as a free-radical scavenger.

39. Use of a compound of the formula 1 according to any one of Claims
1 to 23, for the preparation of a medicinal product which may be used in the
treatment of
v atherosclerosis-associated ischaemias (lipid peroxidation, development,

progress and rupture of atheroma plaques, platelet activation);
» rastenosis after angioplasty;
» stenosis after vascular surgery;
» diabetes;
» insulin resistance;
» retinal and renal microvascular complications of diabetes;

* the cardiovascular risk of diabetes in so far as it is not explained by the
conventional factors;

» male erectile dysfunction;

= cerebral hypoxia;

» chronic rejection after organ transplantation;
» articular pathologies.
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