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The conpoun I mi noi m dazol e )

derivati vesdl eﬂ%’g"&\é@h ‘gﬁﬁg%é “ﬁ?%bﬂ r@emﬂﬁwaﬁ?raﬂ ®eri vati ves

when stu S- SF(he&fmﬁﬁo)‘-mB-mmﬁpfmﬁ-bq;h&@nlm-mﬁ@@gw&%@e Ils b(eg?us fe when
. is-SH, tional . group resented in fornula 0

f| gure 2 bel‘d{'M h‘é’i ?’WB“F’(!Q‘GP@EWMOF%}‘%‘%& wel | characterized tautomner of

the - SH thi alMagLs.okbdyia DuskameR itild LRAMAsG L0 3 N The invention

further relates to neth for the preparation of’ conmpounds of formla

(1), to phaﬁ%@%ﬁ@hﬁﬂﬂdn@dﬁoﬁwﬁﬁ%&’n@m1f§1llﬁgia§¢le,m in admixture with at

| east a ph I tlve i ngredi ent
preferably %%%bg&génggﬁ&%@ghﬁ) 61&“1“ §13t 0. 1-100% by wei ght, and
to the use dchlhﬂs%phmlﬂddmmkylmpbéwl)ammdﬂ-mMMSl de drugs useful for
the treatnment of subjects suffering from MW infection. The invention
further rel ates to the use of a conposition conprising: (a) one or nore
derivatives or.mul a ﬁff and é?né one QOr nore re%qrow ral enzy

inhibitors a a0 ﬁ&@qeﬁta %Pr%ﬁ??'i @%R’{O§ldf3’?1 ARRGrET P@PEIF%%ﬁi?WVB%@%uch as
tO provpiemacealaay Gosdptdbleide s taut@da aﬁtiso&ey%aésterwr%cgly&igylam@ﬁ%a&l@l y a
lentiviral infection and nore prefera y a retroviral fection in a
mammal , heepf jaseerding do ithe sasand epprtotaidiprocesmisompdsipg élpmtmsl ofreactipg an a-

si mul t ] t I r er apy.
Wh n oo RN i R CRLCHR B W Bh B B RE oL et
enzyne formhilbi(l) end Xus e dialgematbinefimpwith ag alkhly thiadyanate andiher diith athydiaizne may

bel ong to. ¢ \.eg ri.es rea no d i.ncl ude, .anon hers:

H V i nt€Grase i ARBEt or'g fﬁl%rﬂkl m@'r(téﬁ&)@wm E?’1"""[yhe SV’P’”‘% eVt rs%I

t r anscrinpihoiagddzolttidedesivaiieavisg fiRfointifd @ eBereial dyLSHI ne,

di deoxyadenosi ne, foscarnet sodium stavudi ne, suram n sodium zal citabine

and the |ike, 23 August 2005 WO 02/068395 PCT/ EP011021 t0 5 - Nucleoside
reverse trangcq igatas S j u(q,lrﬂti,g

| am vudi ne, di danosi ﬁs d':H ; #ésg?tkiéﬁg&}tﬁ,ﬁ I%B{}ldb oSl Sition

i nhi bi t@ﬂ@nﬂughnééamummmgmimoeNﬁamnmapdazeieﬂmhe ddmerailzveka phﬁnnacbﬂtktalqlbr ot ease

i nhi bi t.g stance sa avir Lito

nel fi nawe}ta% %’h?% Iaﬁ{o{%e %91 iy 8%.%1‘%%"58@§%‘5P£‘E4‘]18L%Fe°( aﬁaldand (b):
t he actdeneauvageiaglaemmpomi)remgkn(eﬁbymlwgeha-alaﬁrmﬂh@er ed to the nmammal
(including a human) to be treated by any neans well known in the art, i.e.
orally, intranasally, 10 subcutaneously, intranuscularly, intradernally,
intravenously, intra-arterially, pargnterally or by catheterization. - the
therapeutically effective amount of tHe conbined preparation of (a) and
(b), especially for the treatnent of al infections in humans and ot her.
manmal s, preferably is a retroviral (€ e hi biting amount. More
preferably, it is a retroviral i5 repli [ i nhi biting amount. of
‘derivative (a). and a retroviral enzyne. fbiting anount -of inhibitor.

(b). Still nore prefera @ﬂgﬁ th ai viral. enzyne inhibitor (b)
is a protease |nh|b|torpt"ﬂ mecﬁui is a(Brotease inhibiting
amount. \Wien the said retroviral enzyme infhibitor. (b) is a reverse.
transcriptase inhibitor, its effective aggunt is a reverse transcriptase
inhibiting. amount. When the 20 said retroviral .enzyne inhibitor (b) is an
integrase inhibitor, its effective amount is an integrase inhibiting..
anount. - ingredients (a) and (b) nay be adm ni stered sinultaneously but it
is also beneficial to  adm nister them separately or sequentially, for
instance within a relatively short period of tinme (e.g..wthin about 24
hours) in order to achieve their functional fusion 25 in the body to be
treated. The invention also relates, to the conpounds of formula (1) being
used for inhibition of the proliferation of other viruses than HV,

- preferably the inhibition of viral activity. of

nuc e reverse transcriptase




hepatitis B virus, hepatitis Cvirus or flaviviruses, with in.particular
~yellow fever virus or Dengue virus. 30 The invention fuystAigist®iogtes to the
compounds of formula (1) being able to reduce the proliferation of cells,
especially tunmour or cancer cells. . h/bre generally, the invention rel ates
to the conpounds of formula (1) being teful as agents havi ng bi ol ogi cal
activity (preferably antiviral or antitunoral activity) or as diagnostic
.agents. Any of the uses nmentioned with respect to the present invention
may be resheieinted to a 23 August 2005 WD 02/068395 PCT/ EP01/ 02140 6

non- medi cal. use, f non-t herapeuti c use, a non diagnostic. use,- or

excl usi veA*&H°Phvitro use, or a use related to cells renote from an

ani mal . Thés demydn?i phar maceutical ly acceptabl e-salts" as used herein neans

t he therapeutica ctive nop-foxic acid addition salt fornms which the

corrpoundsﬁo’fsSP‘S?‘FAJ%‘&“?Y@‘%@’QFE’YLBE@EPEPW PHEERPYshi ch may conveniently be

- obt ai ned Wiéiefe%%dfmmﬂiﬁr@ﬁ,&sﬁ%ﬁl—sfaﬂﬁ%h conmpounds with an appropriate
aci d. Exanples of such r.opri tF aci ds i.nclude, fqQr Jnst e, inorganic

. aci ds sQdnselestadyfenm H’&PP@%Q&‘E%P,I‘%B'. Piphepyh damrigdyl; %‘PB‘F‘dM%PDB'Hg'g%T c acid,

sul furic acigjm-mm' r ' gj}gﬁﬁ) I C} bgg,qi difochibkayl I&hFeni ¢ aci ds

such as, for exaﬁ%l%?yﬁgigg{’ls, p_r‘gg’at%%?@fhﬁy_ o’xyacé:%ii'bgﬂy’%

2- hydr oxy pr opslbmyk; dialkybmomrcersandi phenylaminasarbpyylealkdoxyendiony of phenyl e

et hanedi oi ¢), Loni.c...succh nj i . e. t. ! e )" i umari c,
malic, tartaric ,ereiqsa@lfsr%Ig?élwe%tﬁgfhg%gﬁ%ﬁgo@?éyg? @@%@%%%@Sﬂu&do
benzenesul f oni ¢, upsubstituted plaalyT iy epresenyea] phthx geresal fdravdac(Il}sal i cylic (i.e.
2- hydr oxybenzoi ¢), p-amnosalicylic and_the like. This termalso includes
the sol vates which the conpounds qf % a (1) as well as their salts are
able to form such as for exanpl cohol ates and the like. The
term"isoners"” as used herein neans aN Ible isoneric fornms, including.

tautoneric forms, which the conpounds of formil ossess. Unl ess
ot herwi se st at ed WhereHeo ?Fi?cé!ln&) e@isﬁlﬁ%ﬁihﬂmﬁ@%ﬂ%ﬁéﬁﬁg@’ghe
mxture of all .possibif SARBAENGRIKGRIiNo, cyARIERloC cAiRAPE amSiRicabOAyL! ur es
containing all diastereoners and enantiomers (since the conpounds, of

formula (1) may havelkeminsseborycallsrlprysarbonyk wethyb ethyh prapak isepiesyletul ar

.20 structure. Mre pajli : P@ﬁ Hl!.aﬁls PhBaldBY R@Meviast her the
R or S—configuratic()%?ﬁ%ér)l lﬁ@]{g{?l%ﬁiéﬁ ?f’gy a\q/gmeli.taﬁaér ciag-mg?
trans-confi gur at i onselfgdefros emedyl, etfyhprapyd br tsbpropggi ahdconpounds ar e defi ned

as isoners substantially free of other enantioneric or diastereoneric
forms of the sane basic nol ecular structure. In particular, the term

LS S S A S AU S RSLTES T 0r0 25

i somer and gfriri@gt 4-p9Pimed, Stpykiffdydthiehyl o asubliRuted onmisabstinpedphenplaing at
| east:90%0), nor eyp?ﬁer ably pg{r I e)g’st 94% and nost preferably at |east' 97%
The terns "rspreRtnteshiyy the aeoeial fagpala (g " di ast ereomerical 'y pure” shoul d be

understood in a simlar way, havi n egard to the enantioneric excess,
, of the m xture in question.

respectively the diast ereor_rer(igt;)
Consequently, i.f a m xture of an irs (I8)obt ai ned during any of the

following preparation nethods, it canh be separated by liquid

h i it abl e chirale @tgt | idabl e chiral
chromat O\Qﬁe?élﬁégﬂsl' a2 an%“'r& Qe@éc?ed%h{fg,o ,(ﬁ}ﬁ%%,gil}iﬁfa%kgg)ﬁlﬁﬂﬁxy il € chira

stationary p es are, exanpl e, ysac Barti cul ar

cel | ul ose - mlkdampinosdialitplemim; ¢yaes, nitdy narkoxyil, aintipocarhmnyl blkglapdnogahontiar i de
based WO 02/068395,7 23 u 2005 .PCT/ EPO1/,02140 i nal . hQRar
hases  ar o BRPRRbPE, mA AbyI T Sooiey o Cu gl ieighddgne Y

Chi r al pak TNoARinsASo 4MR{chloniadd STk selodied T imathel, @iy pirepyd br Bofiropyd, phases

for use in canbjnation w th said polysaccharide, chiral stationary phases
are hexatanashve meredigabin admidnre with abieisha RharaeeisrLis irerpialle tHEol |
isopropanol and the like. 5 The terms cis and trans are used herein in
‘accordance with Chenical Abstracts nonenclature and refer to the position
of the substituents on a ring noiety. The absolute stereochem cal
configuration of the conpounds of fornmula (1) nmay easily be determ ned by
those skilled in the art. -while using well-known nethods such as, for
exanple, X-ray diffraction. 10 The term "pharmaceutically acceptable
carri-er” as used herein neans any material or substance with which the
active ingredient is fornulated in order to facilitate its application or
di ssem nation to the locus to be treated, for instance by dissolving,

di spersing or diffusing the said conposition, and/or to facilitate its

- 'storage, transport or handling without inpairing its ‘



““with the selected carrier materi al and, \wher

napht al ene- sul phgfiginas isV -0r fnl Riciyelecied frdmrisat, ChrBrpk budroxy, AlikyiRo
j

ef fectiveness. The pharmaceutically acceptable carrier may be a solid or a
liquid or a gas 15 which has been conpressed to form agbiqifdiodose. the
conpositions of this invention can suitably be used as concentrates,
emul si ons, solutions, granul ates, dus#®, sprays, aerosols; suspensions,

oi ntnents, creans, tablets, pellets or powders. Suitable pharmaceuti cal
carriers for use in the said pharmaceutical conpositions and their

formul ation are well known to those skilled in the art, and.there i.,s no
particul ar 20 ¥ B&h Bigti, dre presenhiiventiel poviden wi t AMNFENY pe fVent i on.
They may al so include additives such.a i t ! $onkte Aagent s,
sti ck&plomydpzolsthigne %8%%?’@? ﬁ‘begﬂf%{ym%%%d\}% gaqégé%at(tugﬁzgﬁ anti bacteri al
and ant ickleneRd pREHaSioh hRuE iRTRIfEsadh derblative beil @ ceropaind eerirescalsd bH A ) |

i sotonic agents (such as sugars or sodiumchloride) and the |ike, provided
t he samsenwral fowpHa(ldt ent with pharnaceutical practice, i.e. carriers and
additives which do not create 25 permanent damage to manmal s. The ‘
phar maceuti cal conpositions of the preQent invention may be prepared in

~any known manner, for instance by honogeneously m xing, coati-ng and/or

grinding the active ingredients, .in. &BR3;stap. or nulti-steps procedure,

appropriate, the other

additives such as surface-active agents.\.nny al so be prepared by

m croni sation, for instance in viewto ofptai.n themin the form 30. of :

m crospheres usual |y havi hg-(EHp)greNétI—a__ abddt 1 t@) 10, gm nanely for the

manuf acture of m crocapsules for controlTﬁﬂ'or sustai ned rel ease of the

active ingredients. Suitable surface-activegs,agents to be used in the

phar maceutical conpositions of the presenR’invention are non-ionic,

cationic and/or anionic materials having good enul sifying, 23 August 2005

WO 02/ 06§34 PCTI EP01/ 02140 8 di spersing and/or wetting properties.

Sui t abl.e anionic surfactants i.nclude both water-soluble soaps and

wat er - solmufslzeragyydt heti ¢ surface-active agents. Suitable soaps are al kaline

or alkali.ne-earf.h netal salts, unsubstituted or substituted amoniumsalts

of higheﬁufg??§“ cids (Co-C22), e.g. the sodiumor potassiumsalts of _

of ei ¢ or Etiestdceddmimhydoogeofmethyluethyl, peomylordsapEPPSLni xt ur es obt ai nabl e form

coconut qlJ. or, i i .factants include sodiumor calcium
Tr e 8 rpen 0} - |

salts of ic a fatty su dnates and sul phat es; _ sul phonat ed

bePankyﬂ%abandﬁﬁﬁ1yﬁﬁbﬂgsﬁam?mhﬂkj?ﬂmy?imeﬁmﬂaﬁﬁﬂ?i éﬁﬂ?ﬂghﬁphonatef or
sul phates are usually in the for . al.kal,i ne, or.. neta
ol Lo s a it batarh T Esb L dhishy T AR B e AR TR

alkyl or. ac.%gﬁbmﬁi iy RAYoRE by PHin} BmAbcABERlIataxysarbenyd or pheayk odi um or
Sa

10 cal cium

t -of Trgnosul phonic acid or dodecyl sul phonic i a
n} )ét Iu re of f ailzvtl(lgtfialaﬂqhisla m@hﬁl,pﬁ’sbyl leroﬁbkfﬁilﬁ?@H?W}%Pﬁﬁ'Eﬁ 1 s‘f’%f:?%dgél ds,d
al kal i ne or al kaline-ear t : dfal formf%a (B}l phoni ¢ aci
esters (such as @ﬁﬁ&ﬁﬁﬁ?&ﬂ?&ﬁé&ﬁ%ﬁ%ﬁ%&ﬁgﬁgﬂigﬁphonfg géﬁ%s of fatty

al cohol / et hyl ene oxi de adducts. Suit e~sul phonat ed benzi m dazol e
derivatives preferably containégfks ﬁ?@ atons. Exanpl es of-
i r

al kyl aryl sul phonates are the sodi um » 15' al canol ami ne salts of
dodecyl benzene sul phoni ¢ acid or dibutyl-naphtal enesul phonic acid or a

a

suitable are the correspondi ng phosphates, e. sal.t ic acid
ester and an adductm@ﬂmpﬂhﬂﬂymﬁﬁgﬂgyﬁmﬁP$ﬁy@thFgﬁ?ﬂgﬁﬁﬁo?ﬁ%@%%?@éhe oxi de,
or. phosphol i pi ds. Sy ngﬁmﬁgﬁgﬂhgkhahﬂﬁﬁbﬂﬂ,ﬁ@m@Le@&hpﬂ@gLénpnmﬁbnnatura
(originating from ani or plant cells) or §ynthe%$c hoag& i gds of 20
the cephalin or | ecCihhalodlighsvhereimhalealisylgontginsd ih4 IBVSEF B ne,
phosphat i dyl seri ne, phosphatidyl gl Il ' iddai n, cardiolipin,
dioctanylphosphatid?&ﬁ%ﬁ#@%g?ﬁwgfﬁéﬁﬁ#@®§Pt%ggﬁgﬁi%m] -chol ine and their
S i By ot bbbt o
al i phati ¢ armyresddy4-pyrraidyl, oEHHay lﬂ%leggfgﬁa?@g%@egé car Eon' At OB i N gttahe ’

nol ecul e, al ’£&£§ﬁ%?QQ aat Sem@aduedi al kyl sul phosucei nates, such as
pol ygl ycol et atives of aliphatic and cycl oal i phatic al cohol s,

saturated and unsaturated fatty acids and al kyl phenol s, said derivatives
preferably containing 3 to 10 glycol ether groups and 8 to 20 carbon atons
in the (aliphatic) hydrocarbon noiety and 6 to 18 carbon atons in the

~al kyl noiety of the al kyl phenol. Further. suitable non-ionic surfactants are

30 water-sol ubl e adducts of pol yethyl ene oxi de with poyl ypropyl ene glycol, -
et hyl enedi am nopol ypr opyl ene glycol containing 1 to 10 carbon atons in the

al kyl chain, which adducts contain 20 to 250 ethyleneglyéol_ether groups




oxi de adducts, tributyl phenoxypol yet hoxyet hanol, pol yet hyl enegl ycol and -
octyl phenoxypol yet hoxyet hanol . Fatty acid esters of pobyalgydiepgssorbitan
(such as pol yoxyethyl ene sorbitan trioleate), glycerol, sorbitan, sucrose
and pentaerythritol are also 5 suitaffe non-ionic surfactants. Suitable
cationic surfactants include quaternary amoni um salts, preferably halides,
havi ng 4 hydrocarbon radicals optionally substituted with hal o, phenyl,
substituted phenyl or hydroxy; for instance quaternary amoniumsalts
contai ning as N-substituent at |eagt ¢ Qo- C22 al kyl radical (e.g. cetyl,
lauryl, palmtyl, nyristyl, oleyl | i kéliland, as further 10
substituents, unsubstituted or hal ogenated tower al kyl, benzyl and/or

hydroxy-1owes al kyl . radi galss. re d i M€ Pt 3 '
surf ace-act¥ e‘ﬁd{'ﬁllgr Zlﬁ“{ci%lses“'ﬁ&fg%ﬁ“. ﬁfbg’r(lélogréqﬁﬁ@fdgg’ Al?%ﬁ d?ﬁ‘n(l)'l}o’i nst ance
in "MCutcheo “él?l@h@,ﬂﬁ&k}ﬂﬁnﬁﬂ,dcﬁﬁmlﬁ&d,ioenbsmmwdhr&mﬂ, alldglaménacagonytr op. |

Ri dgewood, New Jersey, 1981), "Tensi d-Taschenhuch",, 2n d. ' _
Verlag, 15 Viéﬂﬁé@@@@h@pidﬂﬂthﬁﬁch%@ﬁ%ﬁﬂgqﬁfOégk?gﬁWgﬂﬁgﬂ?é%§%$§g$d

- Publishing Co.q, &lﬁlﬁ/l\{@ﬁﬁaloat@o%ﬁda rik k100 frbr eeei, @itiys, propyl beisopragylided i n
order to control the duration of action of the active ingredient in the
conposi tion. QGeRLtDss § Addeagatconposi tions may thus be achi eved by
selecting appropriate. polynmer carriers such as for exanple pol yesters,

pol yam no . acids, 20 polyvinyl pyrrolidone, ethylene-vinyl acetate

copol yners, nethylcellul ose, carboxynethylcellul ose, protam ne sulfate and

the like. Thelsadigh@lpedi Uit prédefi@itenBBA pRIIRS h @Pmpdtitiacomprisimay al so. be
controlled by incorporating the active, ingredient into. particles, e.g.

m cr ocagsulaas N-ahind; I'deC 7. as, hydrogel s olyl actic .

aci d, Eﬁﬁroxgﬁg%ﬁgwggl EfégeF§poiy%@@ﬁ?@#ﬁﬁ%%ﬁ%?%%ﬁ?té‘dﬁﬁﬁwﬁém@?h%r
above- descRrisptablechly rretautone MBListmerpadieder dracihyudeylaiol prodwbt diet@f,dedid ver y
systens |i -] s m cr.ospher e i croernul si.ons, nanoparticl es,
nanocapsulggngﬁggggﬂgg9“3%%@%&%&6“8 PﬁgkﬁﬁﬁF@qQanﬁahinistration, t he
phar maceutical conposidion nmay require protective coatings. Pharnaceuti cal
forms suitable for injectionable use include sterile aqueous sol utions or
di spersi ons and steri( powders for the extenporaneous preparati-on thereof.
Typi cal carriers 30 G 2Lﬂhtg}purpose t herefore include bioconpatible
aqueous buffers, ethanol\ gl ycerol, propylene glycol, polyethylene glycol
and the like and m xture reof. In view of the fact that, when several
active i gr&ﬂh:nts n conbi nation, they do not necessarily bring
out thei A0+l T igzéqfect(ﬂ)rectly at the same tinme in the mamua

-to be treated, the correspondi ng conposition may also be in the formof a

nmedical kit or WD 02/068395 23 August 2005 PCT/EP01102140 10 package
containing the two ingredifnts in separate but adjacent form In the latter
context, each active ingredient may therefore. be fornmulated in a way

sui t ablvéher@in: an admini stration route different fromthat of the other
_ingredgﬁﬂ; o ONe of themmy be in the formof an oral or parenteral
formul ation efeas the other is in the formof an anpoule for intravenous
5 inj eatis @¢ro@f 1;an aer osol . The conpounds of fornmula (1) can be prepared

whi | e ang a series of chem cal reactions well known to those skilled in
‘the ar#{,_l%l clestrdiirner hydsegergmethy} sthyp powsker isapropypr epari ng sai d conpounds and

exenpl RE isa@ieb e K p sesdescribed further are only neant as
-exanpl es and by no %§§%§ma$g%%@a 20" 1imit t he scope of the present

i nvent i ddis sklecBRIfiom DhigERyPT-aiph@y] THifhe DRARLIVGEYE Bpyridhdusrigeheare 1
‘Ceneral. syui; kC,procedure far .preparing respectively the starting

br onoket o%’gs 2‘%’ gﬁ?%‘%ﬂhgmﬁﬂ’ g%?‘?%a?‘i‘fg@&i(m DO ﬁﬁ‘ﬁ'\[?n’é%odi ment s
of the pr esbntyl, dislicAnninobarbudid) shefylB@idosSarb ,knq&%?ﬁﬁ%é ‘ ., L and R,
L, @ mand n are as defineghfgﬂ#g¥nula (£§§@15 ' ig.lgdgﬁgﬁgigchene 2: -
. General synthetic procedure for preparing the respective N _

ani i noi m dazol e-2-thiones (9) for use with enbodi mrents of the present
invention. Fig. 3 shows schene 3: Ceneral synthetic procedure for reducing
t he respective N- am noi m dazol e-2-thiones (9) into N am noim dazol e
derivatives .(13) for use wth enbodinents of the present invention. 20
"Fig. 4 shows schenme 4: General synthetic procedure for alkylating the
respective N am noi n dazol e-2-thiones (9) into S al kyl-Nam noi m dazol e
derivatives (14) for use with enbodinents of the present invention. E

. Al LED DESCRI PTION OF THE INV . Materials and Preparation Methods 25 Mst
starting materials are comercially available (e.g. from' ACRGS, Aldrich,




Fl uka). Commercially not avail able ketones (1) can be. obtained via
Gignard reaction of the corresponding nitrites throu es well
known in the art. The "a-hal o-ketones (34) can be synt %gé\lﬂ%eﬂ%%

brom nation of ketones (1) with, brom ne in dichloronethane. Using

di azotation foll owed by reduction, hydrazines (4) can be obtained fromthe
corresponding 30 primary am nes. The synthetic strategies are shown in
schene 1 of F n 0 st &e
prepared by ffvrgcsrfﬂlr eactq? ﬁ%&%ﬂ;‘r{ gﬁylf g&%ﬂmga)r@y\ima%bg%& “"E%?Fbt hi ocyanat e
such as pot assi uwsubsti Eqnﬁfm@ﬁhmdbythpﬂﬁmméﬁ@one (3); the

obt ai ned t hi ocyanat oket one can be furthker reacted with a hydrazi ne 23
August 2005 WD 02/068395 PCT/ ERQA10P140y 11 derivative (4) into the

hydr azone, whi ch spont aneously |“f tear ang® into the 1-ami no-2-

i m dazol et hi one derivative (9) (conpoutwds ®f formula (1) vvith R2 = SH). The

correspondi ng et rzam R ISSE .
Conmpounds of for n%a (1 ls&r 3q§f—?qéc cangﬁ\ﬂ %bt Zﬁﬂe?}g‘% d’esul furl Zi ng the
~forner obtained 1- aﬂmlngr@%llmamlmmmmmym nmamavlwylsammqqaréow hydr ogen

e L 15y, The CadidlA] AU SRFH kBl Y91 Blopt BEGHtRAh) T
Fig. 3. Alternati v@;Lgmaldah@rl wberpmlhlamalkga]fcoﬁiafnw It@4 tdlpatoint land&kd iSH (9) can
be obtained in a one roc ggas o tlined hel qw. Hereto, the

a- hal o- ket one (2) a?ﬁlfc rHP@’ SUEP AR assi um t hi ocyanate can

be fir glis selédtddefasih @ha pmﬂp@ha@tmuq hefll SbyNdyL A pyridgl, Agiemybal | t ut ed
hydrazine (4) is added to the resul {)I ng mxture at anbi ent ienperature

For sone coppimiyl dryrsrdlempyramityl, gyl psasubsigutedpr wsub PhegykEobt ai n
the 1-am no; téiﬂﬁpd? ive (9) which can be isolated using -
standard pr o%r%ur es gg%%{r]?%rg%{)dn@;g synthetic strategy is shown in
schenme 2 of. Fi.g. 2. Exanples (%f peunds of fornula (1) with R2 = SH
obt ai ned by this method are shw, ta 1. Both alternatives may be
summarized as a process for prepari® 0 und of formula (1), a

phar maceutical ly acceptable salt, a tautorrer an isomer, an ester-or a

gl ycosyl at ivdergin pdsit or 2,med B fs, Sebolmbfmmlfh@' EhBrsh hXIkOW, allylosyi amjnen

a- hal oketon r a and n are
as defined | tl] %@fagcy?ﬂmg, %g‘i? m(sl% %&ﬁ%% a?{]lgoﬁqﬁbo%ql’al kal i

t h.( ocy;mat ammyedﬁMymdﬂg& dﬁysmrpa@ynesoﬂmpymnlvaalbalxcyhgﬁrmagmmmr mul a

L- ( CH2) m NHNH2 er obt ai n, N- noi zol.et hi qne derivative

havi ng t h&ORiaH ﬁﬁgafvm%%fﬁ%ﬁe@m%ﬁom@qm GodgPRy} #9s been done to
.gaini nsﬂg mnc' St ﬂottehﬁnﬁ%zb QhhibitirS af %ﬁﬁ%g;&'ﬂy a%ﬁve %kéﬁ@(ﬁi egRetiveed

[J.G Sc |, .M Lagoj a, terocycl es, , this nultistep
r eact | onpilcporsionssiudepscie rovidor rsmrgim effaetigdiugt mvmkunqu% M@@D@L Fitg. 2.

{Ri gcillail (%m cPer S t%’cr)'t gogrsk% |]io§tr:]$%{)(a?%e bfgéq%glﬁafq‘s "&r}e |]%(i:;ljllgflﬁ%t oket one

(3), Mhlﬂﬁmpﬁ converted by reaction with hydrazine (4) into the hydrazone:
(5). This hydrazone (5) easily can undergo a 1,4-elimnation formng the
correspondi ng azoal kene [J. G Schanti, M Prean, Mpnatsh. Chem 1993, 124,
299.1 (6) and thiocyanic acid. These |nterned|ates subsequent |y undergo a
[3+2] cycloaddition reaction 30 [J.G Schantl, H P. Kahlig, M Prean,

Het erocycl es, 1994, 37, 1873.]. The azo-al kene (6) is serving as an
isoelectronic hetero-allyl anion equival ent whereas the thiocyanic acid
reacts as dipolarophile. The resulting heterocyclic azomethine imne
internediate (7) is anticipated to equilibrate with the zwitterion (8) by
‘a proton transfer fromthe thiourea NH to the nore basic 23 August 2005, WO
. 02/ 068395 12 exocyclic nitrogen atom The

1 -ami no- 2, 3-di hydro-1 Hi nmi dazol e-2-Uone (9) is provided froma flnal
- 1,2-hydrogen shift from4-Cto 3-N. The, | -amno- |IHimdazole derivatives
(13) or conmpounds of formula (1) with R~ = H can be obWed with an

oxi dative reduction of the substituted |-am no-2,3"dihydro-1H 5

i mdazol e-2-thiones (9) as shown in scheme 3 of Fig. 3. Exanples of the
imdazoles (13) derived by this nethod are reported in table 2.
Desul finization of thioureas has been achieved in the past by using Raney
nickel [C. Tenple, J. Med. Chein. 199 0, 33, 656.], nitric acid [J.

Davol |, J Chem Soc. 1958, 1593.1, singlet oxygen [WM Abd ou, MM Sidky,
H- Wanhoff, Z Natinforsch., B. 1987, 42, 1153.], ozone [C. Crestini, E

M ncione, R Saladino, R 10 Nicoletti, Tetrahedron, 1994, 50, 3259.],
- ferric chloride [MM Fraser, R A Raphael, J Chem Soc. 1952, 226.1 or
~hydrogen-peroxide [a) H. -J. Schénherr, H -W Wanzlick, Chem Ber, 1970,




(9) with 30 % hydrogen peroxide at 10"C, selectively cleaving off the

sul fur atomof the 2- thione function. As reported in PRIRGu@dogsher eby at
first oxidation-of the sulfur atomcan take' place (schene 3, Fig. 3).
Upon loss of SO, fromthe sulfonic at§d internediate (10) or possibly
fromthe zwitterionic isomer (11), the resultant carbene-type internedi ate
(12) can 20 undergo a proton shift to yield the I-am no-I1Himdazol e
derivative (13 Al kyl atj on of |-am no-2-im dazol et hi one .derj vative _
compounds o by The APmbada o1 firlaDl Wel b denEmAtEd a8 3\ -FHEBORSHO ek ener ei n
e is e. g.witBRANE 19hroB6Ranl as RakhindiMAREdIEBiohY Qbrivail & vtich R 2-SH. hson for
derivatives (14). "The reaction is shown in schene 4 of Under

Fig. 4.

Nf i t sunofdoRtisgdibei lsier pesignationis hecaug V@#&rﬁlzulwrsﬁaeiheaﬂh@éé %nn@e@ql.grqtgm, 35,

2819 25. . —derivati . e
rs}ﬁgat%&m& 1{1)%'11@1@?53/&5 fﬁégfe'g%/ 9@%&@? ﬂﬁ%@k%ﬁﬂﬂ@%ﬁ%&@& ddiliYed N Case

of glycos I on by nean ating dgent under erbrueggen
condi t i oriantomertod e thid gdeperinidrdgen shiftfrongihytioShyat i on product can be

forned [I. M ia. .. A «Van sobot : ndrix. P. _Herdewj | ect.
Cech. Cnent . T8 fylch a6 ARS8 Rbmods E S Srigbraigh of SRl o rorlila, °C
provi ded (Porto t hiearpecqutisd odmpdsitions rainphiging hehepr 6 efdmikinieendithoat dewdt a30

" should in,no \AF%%'&EI? |nter@rete_d s li.mting.the gﬁcﬂ??g)? t.hereof . EXAWLE-S
A Gener &MTHa NRSCRIPRE CHE AR T nbpreleraply beipg n SRR RS

spect rongdngé of Hb3®00.14108% byBweidhf) alvlidd -thefhte DEiHREO RATatEY Rarddly o6 abed Dy
exchange wi.th D20. In case of ' B] 3' systens WO 02/06839-5 23 August 2005
PCT/ EPO Epdeosids dues usefubforflivitepimentef sybjeets prifsing fiom BB iafstionot i on of an. AB

quartett [ BuRs i r i NMRH !]M}% y and Chemi cal

Appl i cati o?ﬁ?%@ggﬁﬁg hgl; Iglsa;;f fth\?vﬁ%f)&f%@gs, Niie ﬁ'rlgkact mass

measur enent(® ewerar npere e vatish anoplec(@ apbl e - tine of flight nmass

spectrome.tgﬂ é]% ';of--z M cr.onass iﬂi}%ﬁchester, UK) equi pped with a standard

el ectraospr >) -|°oﬁ?°fgﬁtf?ﬁnfllf§ﬁmef fSce. Sanpl es were infused in a

a1 Ui nom Sheere (et e Ta e o Bel o Epaas ana st ea | Jop Buree ash)
u u . . Sili ) ili

was used gt eow&ﬁméﬁvw@a?y% (fylen rﬂ\%;lﬁ%ﬂ% md_smewpvrf@ggm regroviral

det er m Npgectibh i 8 nkRilha! B3 Mmcn thé f@ﬁ c?(f;hgcdﬁﬁiﬁ‘édl FRbprRibe o AIRREaARL| Y

avail abl e (e.g. from ACROS, Aldrich, Fli 10 or’ can be obtai ned as
out | i nedsepaiatener seqientiglt eseniadietrodrat dnfsctiond éhetapy S YthiE SeSfremewrariongShis' FROM

RI LES VI X : -heck f. ui pped
-with a r,@?@é&%‘?%&@y Jdei{l(r(?g\l’ %%ﬁ% e arss%esagaesﬁastﬁ%#%uﬁ%ﬂg? cti%rﬁca‘l’gnesi um
(2. 83 g, infredi2ntyyb) may Helahgktpl categoried alréddy kdown iy the art dnid/inelnls emusy ethat:i r r ed :
~under _nitrogﬁﬁy.ﬁifter addi.tion of a crystal of iodine the reaction
started. Aftert'HB®YFESR off$uch 35 IFRoW wpigdheathon of the nitrile (0.1
mol ) in dry. eidiRfse(tdnséfiptasdashiBifie Sucr K0 sﬁt@&@blhm%dt&aﬁyaa&omd,er
reflux for 6 hours the mxture was quenched with 6N H2SO4 ice (100 nlL). To
conpl et e t he FpgrBehsolismy stayydine sraminsedinme zalriabineandghs likar ned and
afterwards 20 extracted with-ether. After renoving the solvent the ,
resulting ketones could be used without further purification. h al 1.01 :
JEvans, Gordon, J Chem Soc. 1938, 1434, 1438.1 Yield: 1Is | hen quant;
"HNWR (CDCl 3): -0.97, 1.00 (611, 2 x s, 2 x CH3), 2.29 (1 H m CH, 2.80
(2H, d, J= 6.6 Hz, CH2), 7.43 7.63 (3H m 3,4,5H Ar), 7.93 (2H, (d), 2,6H
Ar). 25 Biro henone 1.02: [H GIlman, J. Eitsch, J Ana. Chen. Sac. 1957,
79, 2150 - 2153.] Yield: quant; "HHNVR 0.98 (3H, t, J = 7.4 Hz, CH3), 1.74
(214, t x g, J =7.4 Hz, CH2), 2.91 (2H, t, J = 7.4 Hz, CH2CO, 7.37 -
7.58 (3H, in, 3,4,5H Ar), 7.92 (2H, (d), 2,611 Ar). th 1-2-thin hen |ketone
1.03: Yield: quant; 1HNWR 1.89 (3H t, J =7 Hz, 30 CH3), 2.89 (2H, -q,
J=7 Hz, CH2), 7.09 (1H, in, 4-H), 7.53 -- 7.70 (2H, m 3,5-H. 2.

SYNTHESI S OF 3- CYANOPROPI OPHENONE [H. R Sonaware, N.S. Bellur, D.G Based
on Kul karni, N. R Ayyangar, Tetrahedron, 1994, 50, 1243 - 1260.]: A mxture
.of 3-bronopropi ophenone (10.65g, 50 mml), CuCN (5.82 g, 65 mml) in DV
(35 m.) was heated under reflux for 6 h. After cooling the mxture to

anbi ent. tenperature WO 02/ 068395 23 August 2005 PCT/EP01/02140




" aci di?i cat i on I VipEleass in

- Med.

1980, 21,7 2257 °-2260.] Yield: quart 1H N

14 FeCl3 (5¢g) in H2O (30 nL) / HCl cons (10 nL) was added and heated to
80C f.or another 20 mn. After cooling to roomtenperabypggadibegxtraction
with ether further purification occurred by destillation under reduced

pressure (BR.OZOBIBC 10 torr). The ketone coul d be obt ai HelFBEOZYP| ght | y
yellow, low nelting (42C) solid. 5 3- anopr opi ophenone (1.06): Yield: 81

% 'H NVR (CDG Aiaze GnRibithie 13) 1. qdmnd. 2 Hz
CH2), 7.69 (1H“%%e%’3‘&‘3 ﬁ'gveg “"’E‘ioméfaﬁ ltg% f‘%ﬁ? A, %% :'”g?t.‘?”g!’e %‘}“LH@IZ-?’A ,
8.24 (1H, d, Jm&u«ﬂnd—lzll,da@side,éndthe&kQ,Q (1H, s, 2-H Ar). B.3. SYNTHESI S OF
3- METHOXYCA 1 LPROP! OPHENONE: After. refl ux cyan hen e 1.06
(35 gy with ROEESey e Iahibyet e of R S5AR BBRRIERA o
coul d be hydreeed to the corresponding acid derivative. FoI I OWI ng
renoval of the sol vent, (;L&I ut i of the al kaline residue wi V\%er, and

tBﬁlslﬁ" fPigFiaRee P ARV FiRERVIG. BW%‘P’F&F 8 t he
ester 1.07 byaﬁdglgqlﬁgnt wi th net hanol (20 nL) and H2SO4 cone. (1 niL). |
After renoving the solvent the residue was diluted with water and

~extract ed Whan usingy|combinedpraparaiionat (Bapfl €9): t he or gani ¢ | ayer over Na2SO4

_.|.)

S0l at od | 1 aRUERER R B M AR APRERART I%ggi%gszsnze

(1.07: Yiel d: hgBaijto’ Hekﬂdméd(umsl)wan&@mmthdmmezomly, @3pasalty, 06 (2H,

& 2ol 7822$Z (3 "“1)5‘%‘30“51'39’5 é\éﬂ’”)’s"“‘éqﬁoﬁﬁz rg‘%“)(él Hog tﬁ}“"ﬁ%’ N I A

a- HALO- KETONEBarehiefiiiRot byRiABetelzalidh; To an i ce-cool ed sol.ution of the

correspondi ng_ketone 1, ( not), bro 0..Q4 not

dr opwi se. The®# eRpertist; Pt BigR iR %&sé‘g’ﬁtﬂ?‘?deﬁe%ﬁfat’ro&o%ﬁ wewﬁe(ght ure
for another 2@sghipily Abr B @@€hdnk UT Pital SAERANS: N s S bibleO MandfMls, M) t he
organi c | ayer was separat ed and dried over Na2SO4. Foll ow ng renoval of the
sol vent the 2prefsetly s rebenigl ensyms dehibifing amougtyMoreaprefgighlys itawe regivialy case
of 3igyanopro e heat ed
ndel Y of 1 . Ppppte ARiedhnk el G B (3 BRbERRDEEYRE, it

Buyck, N. Sc hampuntJof inbibgor ()i Siil. mOROprefigablP S¢ikn- melsmdlre‘tioeird elqumpt

'H-Nl\/R(CDClS (3H, d, J 6. 5 31(1H d, J= cH),
¥R (COCHS b3 ot St o S a5 ok St

a- Br ono- 3 br mmowhe@hemzﬁe 1ét2ovid) ehdymdintibine(b). B a Yévehs®, transcifasBuy ckK,
N. Scharrp Tetrahedron Lett., 1980, 21, 2257 -226Q.]..Yield: nt 1H NI\/R
(CDCI 3): 1. 90ighibiior, i effgchive ginguitis agpygFse angorintse inlpiting ameing.

7. 345 1H, (t)sami rc'trozmﬁ eﬁ%meﬁﬂlhblﬁ‘fr)(b) Eaﬁ@nte &éélnﬂbltc}—ltge@cﬁ% a[ﬂmiﬂt i@ra}l 7 92
(lH d, J— H Ar), 2 (111, s, Ar). 23 August 2005 WO

- 02/ 068395 Pdﬂtwmmaﬂmnh Br oro- 4' - brom)propl ophenone (2.03): [K-L

Viela quari TERIGHR gy ggmeiolf iEfhougf s ﬁ%ﬂé‘%lﬁé, |

J= 6.6 Hz, %msﬁ thefn eq)acmy @ ﬁt}hehti)ﬂly, for 88starite SHHIL 3- latiSels Hhort

B e A e gv&ﬂéﬂ i Rk, )

1..8%4 3H, d, ﬁﬂh@b&iyl‘f@be&@d,_ 5.25 (1H q, J— 6 6 Hz, CH), 7.41 (1H, (t)
J- 7.8 Hz,.5-H Ar), 7.55 (1H d; J=.7.6 25}789(f .
Hz, 6-H Ar), Ahggventiop also relpfegtonfhe coamewaiwfztom&h bringonssti ﬁ‘é‘ﬁ%‘g@‘m( 2, 05)
[ B. L. {BR t Id¢ei ns, J.
A e i M L B i s o R T e
d,. J = chePatiis, B Qi83,, heaatgs Q viss of ﬂavmrv@es Wwith ncpartlcwlamwllow fpger ving; or2, 6H

CAr) - 7 4 7.99(2H 3,5H Ar, AABB' J-8.4 Hz). a-Bronp-4'nethox ro io

| 1enone bmfc W Perry M V. Kainins, K H Deitcher 3J Org.” Chem 1972,
37, #B71 - A3The jinvéntdrcturther welates totthe corbdids GOGHAI:(Y) belf ableHp reflucdthe =0 1 6

15 He, 14, 0, J=6.6 Hz, OH), 6.90, 6.95
(2H 2, é?IP‘}R?%‘m“‘?f%gs °S@°@mm??ﬂ°% ABE 3ol B, gH)I—|z)

a- Br onophen_yhas @by 2th fvent|of reldtes Wokhe Ieomtsoudds af fokmulA(T) YeinBegefilds Chem

Bef .1942, 75, 1348,. 1352 quant H Nl\/R CDClB 3H,
CHB) 55. @&e’(‘tihﬁv‘%g ‘@%‘Cﬁl a‘?“‘gg(l’m%’ g‘dy éﬁ’b‘l‘ﬁff %‘é’ﬁtﬁenone

(2.0 [N.ggbls Pﬁﬂmﬁth&seéhémnemth E&p&uwzﬂﬁ Ng%ﬁ%%cfﬁ??i)?%nina A e?%&l_tlﬁ&?@fb‘]d-et? t. A

Hz, CH3), 2.18 (21, q x d, Jt 6.6 Hz, /| = 7.4 Hz CH2), 5.08 (1H, t, J="
6.6 Hz), 7.47 7.62 (3H, m 3, 4 5H Ar), 8.02 (2H, (d), 2,6 H Ar). ‘
a. - Bronoi sobut yl nhen | ket one (2 09) [E.G Boswell ; D.L. Misso, J. L.
Kelley, F.E. - '




25 Soroko, B.R Cooper, J. Heterocycl . Cent. 1996, 33, 33 -40.1 Yield:
quant; 1HNWVR (CDC13): 1.05, 1.23 (6 H 2x' d, J 6.6 Augut 5608) . 2.47 ‘
(1H m CHwoRehdkdH d, J= 8.4 Hz, CHC=O, 7.41 7.66 %/dp@lmﬁw co
a- Brol noacet vl acetone LE. Bienvenue-Gogtz, J.-E. Dubois, J. Am Cient.
Soc. 1981, 103, 5388 5392.E Yield: quant; 1H NWR (CDC13) 2.36 (3H, s,
CH3), 3. 715)n(-131:the§ use, 3QOEHEEpeutic upgy a@gmdlagnOWe or exclusively an in vitro use, or

a. - Brono- WS. Lee, KD. Nam H -G Hahn, H. D
Mah, J. H%?%EQ%QWE%%ﬁgﬁéﬂéhg%ﬁ{n% 1110.] Yield: quant: 1H NVR

(CDC13): 1. 78The3Hemy, *’phar@a@utitally CReeptaBleg 8al{s3H,as s psedHIGein Smaas (e, ¢, J=

6.6 Hz P
nopr Opl) optﬁ ﬁ% %%gg?n?{ﬂx%zﬁ%ﬁ %81?1%11 S&I-fal@g?%ac (})}%Ec(? m]pg %ig#ﬁl?[agg?yn
-79.] 5Yi direlablgqu@fidrm and-wiibh (BPChBenieitlPde (Bhineddby ﬂeatlﬁg me]bh?q foBhi®Y sudh. 30
11L q, J= 6. d, J=

66 e, FombRP ith oo pppronitnd g Sihnolgs of st apprgarid phits S B ) ¢
a- Br ono- 31‘115’5@1(530&1&5{5@1‘@%)55@116@|a¥\¥l$3d}6mﬂic(éé1dh2}, A Bﬂdﬁieﬂlonﬁ Lb@ﬂl@drobtﬂrdﬁv&lﬂ CDCl3)3

- 1.94 (3H, CH3),. 3,96, (31L s C11302 %—W‘('211 6 Hz,
CH2) 7 iva ‘1‘Ha°1 ,(Det)ﬂc a&ld Bhqsphoris aﬂd Thegfileey ot orghnygaqids quchyps, for ’Li“iﬂll{%) 8. 66

~ (1H, s, I H- NVR
Ecocﬁ ;. ?fflckiéagb)ogaﬁm@rhﬁrﬂf&%éc@ﬁ@ zn%ﬁokﬁmpdd@@ 9B @opPophRaic, facic dyrsthic Rkitic

5. 18(1H, di 9—63haﬂpé10@4)mﬂrloq12,( smcmlca(he Hzltmeqinpwwca&( ppleig, Hwnarigomplic, tatariy,

From ani (T~ SRR bl cen SR o oP MR, | g FAeEG ™

ani line (@cbﬁ@camslubfams sadmgllcedet @-byd@ybohzeio), lptanumselﬁcyNaNﬁmtl(&Shl% Jhis0. 09

not) in ter 10 wa dded ke al ways
peyond - Sen il ol S Vi B apSSER o Byl 028 ooaF TeRote R0 s,
after V\/nlabhs ta faral, widhal ferfexnple Bydriiés, dlcoRolaies althe like. HC1, , "0. (50 nl) was
sIova]1>§ added Avthe pregi plta‘L(f1 was i nmmed] at e| ){ tormed After the

addi tPon was CORPFBL clORRE a5 used Pereifameansoplh gossibley oGS o Mehding

fol I ow ngalftbﬂl&r'i@f‘ohﬁ@ v (e SthtRindd 6ﬁoﬂﬁﬂ@aﬁmwﬁoss@.§ .EOhRs M cBwd@ Fa@s pended
in 10 % NaOH (200 rrL). Af ter extractlon w i dryi ng over 20 Na2S04

and r eno\thmg}lem@al devignation of pempsynds dragtep ﬂmramofcaihmwblé Sm@éhﬂml?ﬂb(ut

e AT R ke D oA i ORI

( DVBO- d6)cpn1201hRIs(cﬁ]—fomula2(IIZH&); ha3e 90 168210 bne s:hlrddrceatcr) OfHEhe, basie. BBleGuldd, s, -
% 6. 65

 vpbelyi st Fe Doy sidisai Sonuis hay g el e RObe sofEnteS. 1oy
119, 1641aﬁd¥llﬁhﬁent3ﬂla%1a%&t?lel((ﬁiﬂﬂrﬁ‘anscadﬁ@kuraﬂon 3.90 (2H s, br ex, NH2),

6.13 (1H, =8 Hz, 6-11 6.32 -6, 40 - A 6.63
(1H, g br ex%’uwpsom%wg”?rr@ﬂﬁ%(%d compeundﬂfwgfqﬁﬁsd asmsoeﬂer@vﬁﬁtaﬂw@sﬁég o )
1- AM NO- %m%r @nkﬁ%’&ﬂ&bﬂ ¥ ostaecloheric fEHmONEShe s%ﬁe %E%e&ﬁ@%% [ G~

Schant !, 1. Lagoj a, Heterocycles, : To a stirred solution
of the aphﬁw@lakéhq)mn Fsterpoigotnerisally pweaoe‘[‘qha'aléscplue (lrbltqsw corpprupdsshaying

't hi 30
I Ogﬁgngtsgedéo QSO%HQEK%ESSWP‘J#S&W Sﬁqgﬁgzaﬂ%&ﬁ%d/r och %OI‘I eﬁ&ggﬁoﬁﬁ{ﬁer
FoI | owi ngf ﬁielaﬂrer possiide mdanbrs)aprdiﬁtﬂ?hﬂﬁ&%9@A2ﬁoﬁtpgafa*hb1?@015ast P [amPbAI02140
roomt re ction, m ture. eyal uated with TLC CI—]2CI2 :
- I\/t:C]—I: 99P %% I#Teaé%é'gfnoﬁﬁ tS‘ERf‘ct %@%ﬁl@ aSisLeemstice Iﬂ ®m xture
 was war mekbdl@bSGndardeud id afimifdr R, hat iR BE S it eRhtivRERS exbhs, r@srp@@thﬁlyt ate
was filtere {ij of f and washed with water. stly recrystalli zation from

‘et hanol ther %ﬁt‘ﬂ%“eﬁlﬁ’reécﬁﬁsdﬁ@&@mwwo%ne cases further 5 purification -
by cqhumm chr hye Rirind) y. -10

B. 7. ggYNTHESI% ki ek et et if g Wink a7 ACRAR AR

| H 1M DAz@p@:aﬂowme@tdﬂs,(m 026)33 sépamted by diquid- cﬂmmtwu@hymsmgga suitable Tchiralp| ) ,
- KSCN (0. hl or aphe Y,

0.0071 m%% 19[1\,%38 pﬁ?l rre I }16 %Ie@ staﬁg%ar& F?'ﬁ?g %1 f%fan%e Qfaﬂ&aec{:‘%ﬁ&g\/\% te
precipit pmucman' udﬂlloma)rfanhyﬂﬁeed:bméﬁveé 0 %nghercl\iﬂigt esrallélSiS mly)sacom&dﬂeﬂl and

t he , _




precipitate forned was filtered of f. Recrystal i zation from McOH wat er
"(1:1).yielded 1.5 g (56 % of 9.26. .8.. CONVERSI ON Oggl)% hQ)%ggRBO\IYL
GROUPS | NTO THE FREE ACID : The correspondi ng net hoxycar bo substituted
i m dadazol 02058395 one derivative 15 (1.33 nunol) (9.27, PQT “1"@“35
respectively) was stirred in a 10 %sdlution of NaCH (25 m.) 20 for 6 h.

After vvas g.wth CHC12 r tLes av.er . -\Was

foi i 11 o phirnrAboppty e 2r CRRHAM R OA, OFF 0" B W SEL BB ARy, |
CF 5- 3- -3

VDAZOLE. SURRBERE (/55 OB et Sy APl Hiedts WEbIdbte fldees for neoin,
subst i t utcethbinativrd 37thl saié - p’bl}tshnchamie ¢1fraB 4iati¢riend Phages laye \hevsing tand rtbel likm, NH3 /
e e S T A b} RS B HRE SR 155 by
and 13C datpue Ofernds &ﬁ@ Red Zaﬁmdhﬂé)’ﬁﬁeﬂ hérkih NindaZtdafes AvithhiChaaRalO Adkigacts
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alkylating agent having the formula R®X, wherein R? is e. g. methyl or benzyl, can
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quantitatively yield the S-alkyl derivatives (14). The reaction is shown in scheme 4 of Fig. 4.

Under Mitsunoby conditions [D.L. Comins, G. Jiantua, Tetrahedron Lett. 1994, 35, 2819 -
25 2822.] the S-alkyl-derivatives can also be obtained. Only in case of glycosylation by means

of a glycosylating agent under Verbrueggen conditions, a temperature depeﬁdent S- or N-

glycoslyation product can be formed [LM. Lagoja, A. Van Aerschot, C. Hendrix, P.

. Herdewijn, Collect. Czech. Chem. Commun. 2000, 635, 1145 - 1155].

The following examples are provided for the purpose of illustrating the present invention and
30  should in no way be interpreted as limiting the scope thereof.

EXAMPLES

A, General methods

NMR spectra were recorded on a Varian, Gemini 200 spéctmmeter (*H-200 MHz, BC
50 MHz). All NH protons were assigned by exchange with D20O. In case of AA’BB’ systems -
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determined with a Kofler-Bank.
All starting mateﬂals are commercially' available (e.g. from ACROS, Aldrich, Fluka)
10 or can be obtained as outﬁhed further. | |
B. Intermediate eempounds |

B.l. SYNTHESES QF KETONES (1) FROM lelfRILES V14 GRIGNARD REACTION:
GENERAL PROCEDURE: - | |

, In a 2-neck flask equxpped w1th arefiux condenser and a droppmg funnel a suspensmn

15  of magnesium (2.83 g, 0.12 mol) and alkylbromlde (0.12 mol) in dry ether were stirred under

nitrogen. After addition of a crystal of iodine the reaction started. After the reaction was
completed a solutwn of the nitrile (0.1 mol) in dry ether (15 mL) was added dropw1se

| Following heatmg under reflux for 6 hours the mixtare was quenched with 6N HZSO4 ice (100

mL). To complete the hydroly31s of the ketimine the mlxmre was warmed and aﬂ:erwards
20 extracted with ether. After removing the solvent the resultmg ketones could be used without
;. fmther purification. ,
sgbugdpheuylketonell 01) [Evans Gordon,J Cheim. Soc. 1938, 1434, 1438]Yleld
quant H NMR(CDC13) 0.97, 1 00 (6H,2 xs, 2xCH3),2 29 (1 H, m, CH), 2.80 (24, d, J-
66Hz CHy), 743 7.63 (3H m, 345HAr),793 (2H,(d),26HAr)
25 Bugyrophenone (1. 02) LH Gilman, I Eitsch, J. dm. Chem. Soc. 1957, 79 2150 -
2153.] Yield: quant; I-NMR: 0.98 (3H, t, J = 7.4 Hz, CH3), 1.74 (?.H txq,J 74 Hz
CHy), 291 2H, &, J= 74 Hz, CH,COj}, 7 37 - 7.58 (3H m, 34,5H Ar), 7 92 (2H, (d), 2,6H
Ar). '
' - Ethyl- 2-thlophenylketone (1.03); Yield: quant; H«NMR: 1 .89 (34, ¢ J=1 Hz,
30 CHi),2.89(2H, q, /=7Hz, CHz), 7.09 (1H, m, 4 H) 7.53-7. 70 (2H, m, 3 5-H) _
' 2. SYNTHESIS OF 3-CYANOPROPIOP [ELR. Sonaware, N.S. Bellur,DG
Based on Kulkarni, N.R. Ayyangar, Tetrahedron, 1994 50, 1243 1260.5:
A mixture of 3—bromoprop1ophenone (10. 65g, 50 mmol) CuCN (5. 82 2 65 mmol) in DMF
: (35 mL) was heated under reflux for 6 h. After cooling the mixture to ambient temperature
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~_’\doX11|||v11 ~t| U Op CG M= G O~F- N4 N Zr N ,~ N-,t cozs c~"a COcQO CQ

| oxCf | . N CO co N
co cq d |F§C13 ($g) m.@g(p @@L&()H&g conc{(dy) .mL % was ac%)cci and heate—d‘tc%!’c %r another ZON T 06,
min. After cooling to room temperature and exfraction w1th ether further purification occurred '

by destillation under reduced pressure (bp.: 140°C, 10 torr). The ketone could be obtained as 7_

slightly yellow, low melting (42°C) solid.
5 3-Cyanopropiophenone (1.06): Yield: 81 %, 'H-NMR (CDCL): 1.29 (3H, t, J = 7.2
Hz, CHs), 3.1 (2H, g, J = 7.2 Hz, CH), 7.69 (1H, (), J ~ 8 Hz, 5-H Ar), 7.90 (1H, d,/=7.6
Hz, 4-H Ax), 824(1H d,J= 8.2 Hz, 6-H A1), 8.29 (1H, 5, 2-H Ar). |
B.3. SYNTHESIS OF 3-METHOXYCARBONYILPROPIOPHENONE:
After refluxing 3-cyanopropiophenone 1.06 (3.5 g) with KOH (2.5 g) in ethanol (30
| 10 mL) for 2 hours the nitrile could be hydrolyzed to the corresponding acid derivative.
Following removal of the solvent, dilution of the alkaline residue with water and acidification,
the acid could be isolated, which was converted into the ester 1.07 by treatment with methanol
(20 mL) and H;S80; conc. (1 mL). Afier removing the solvent the residue was diluted with
water and extracted with ethyl acetate. After drying the organic layer over NaySOs and
15 removiﬁg'the solvent the 3-methoxycarbonylpropiophenone 1.07 could be isolated in 85 %
yield over 2 steps. '
3-Methoxycarbonylpropiophenone (1.07): Yield: 85 %, "H-NMR (CDCly): 1.23 (3H, 1,
.f =17.2 Hz, CHa), 3.06 (2H, q, J = 7.2 Hz, CHy), 3.95 (3H, s, CH10), 7.58 (1H, (1), J/ ~ 8 Hz,
5-H Ar), 8.20 - 8.27 (2H, m, 4,6-H Ar), 8.60 (1H, s, 2-H Ar). |

20 BA._SYNTHESES OF @-HALO-KETONES: GENERAL PROCEDURE:

________________ | To an ice-cooled solution of the correspondmg ketone 1 (0.04 mol), bromine (0.04
inol, 2 ml) was added dropwise. The almost colorless solution was stirred at room
temperature for another 20 min. After addition of aqueous NaHCOj3 -solution (100 mL) the

_ organic layer was separated and dried over Na;SO4. Following removal of the solvent the

25  ketones could be used without further purlﬁcatlon In case of 3- cyanopropmphenone 1.06 in
contrast the reaction needed to be heated under reﬂux

a-Bromopropiophenene (2.01); [N. Dc Kimpe, R. Verhe, L. Dc Buyck, N. Schamp, J.
~ Org. Chem. 1980, 45, 2803 -2813.] Yield: quant; 'H-NMR (CDCL): 1.90 (3H, d, J = 6.6 Hz,

o -' CH;),5.31(1H, d, J= 6.6 Hz, Ci), 7.42 - 7.58 3H, m, 3,45 H Ar), 8.00 (24, (d), 2,6 H Ar).

30. o-Bromo-3'-bromopropiophenone (2.02): [N. De Kiﬁpe, R. Verhe, L. De Buyck, N.

' .Sché.mp, Tetrahedron Leit., 1980, 21, 2257 -2260.1 Yield: quant; "H-NMR (CDC__I;):-I.90 (3H,
d, J = 6.6 Hz, CH,), 5.24 (1H, @, J = 6.6 Hz, CH), 7.34 (IH, 1), J~ 1.8 Hz, 5-H Ar), 7.69
(1H, d, J=7.6 Hz, 4-H Ar), 7.92 (14, d, J=7.8 Hz, 6-H Ar), 8.12 (1H, 5, 2-H Ar).
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CASE cn "~ I F fo3f_; 3f. LG: hdbnd Q.3 COM&:@C@@%&@] i %vallm M = Z

41tce)c< d {2
ti=~ ~ Mm. Chd® Soc. 1964, 86, 684 - 687.] Yield: quant; "H-NMR (CDCl): 1.90 (3H, d, J = 6.6

Hz, CHs), 5.24 (1H, g, J = 6.6 Hz, CH), 7.55, 7.60 (2H, 2,6H Ar) - 7.83, 7.87 (2H, 3,5H Ar,
AA'BB' J~8.2 Hz). |
5 g-Bromo-3 chlorogrop_lophenone (2.04): LL Szotyory, E. Hamburg, J. Prakt. Chem.
1963, 22, 202 -213.] Yield: quant; 1H~N1\/1R (CDCls): 1.89 3H, d, J=6.6 Hz, CHg), 5.25 (14,
g, J=6.6 Hz, CH), 741 (1H, (1), J ~ 7.8 Hz, 5-H Ar), 7.55 (1H, d, J=17.6 Hz, 4-H Ar), 7.89
(1H, d, J= 7.8 Hz, 6-H Ar), 7.96 (1H, 5, 2-H A1), | ‘
do-Bromo-4'-chloropropio 'henoné 2.05 :.LB.L. Chenard, J. Bordner, TW Butlgr,
10 LK. Chambers, M.A. Collins, J. Med. Chem. 1995, 38, 3138 -3145.] Yield: quant; lH—NMR-
(CDCLy): 1.91 (3H, d, J = 6.6 Hz, CHj3), 5.25 (1H, q,J 6.6 Hz, CH), 7.43, 748 (2H, 2,61
Ar) - 7.94, 7.99 (2H, 3,5H Ar, AA'BB'J~ 8.4 Hz).
a—Bromo~4’methoxzpmpmphenone {2.06): [C.W. Perry MLV, Ka]mns KH Deltcher
- J. Org. Chem. 1972, 37, 4371 -4376.] Yield: quant; "H-NMR (CDCls): 1.88 (3H, d, /= 6.6
15 Hz CHs), 3.84 (3H, 5, CH30), 5.27 (1H, ¢, J = 6.6 Hz, CH), 6.90, 6.95 (2H, 2,6H Ar) - 796 .
8.01 (2H, 3,5H Ar, AA'BB'J ~ 8. 2 Hz). , .
-Bromophenylacetone 2407): [A. V. Wacek K. Kratzl A v. Bezard, Chem. Ber.
1942, 75, 1348, 1352.] Yield: quant; "H-NMR (CDCly): 2.27 (3H, s, CHj), 5.44 (1H, 5, CH),
©7.33-7.46 (34, m, A1), , ' .
20 a-Bromobutyrophenone (2.08):. [N. De Klmpe R. Verhe, L. De Buyclc, N. Schamp,
Tetrahedron Lett., 1980, 21, 2257 -2260.] Yield: quant; 'H-NMR (CDCL): 1.08 (3H, t, J =
7.4 Hz, CHs), 2.18 (2H, q x d, J' = 6.6 Hz, J = 7.4 Hz CHy), 5.08 (1H, t, J= 6.6 Hz), 747 -
7.62 (3H, m, 3,4,5H Ar), 8.02 (2, (d), 2,6 H Ar).
: . a-Bromoisobutylphenylketone (2.09): [E.G. Boswell, D.L. Musso, J.L. Kelley, FE.
25  Soroko, B.R. Cooper, J. Heterocycl. . Chem. 1996, 33, 33 -40.] Yield: quant; TH-NMR
{CDCl3): 1.05,1.23 (6 H,2x d, J=6.6 Hz, 2 x CH3), 2.47 (1H, m, CH), 5.01 (1H, d, /= 84
Hz, CHC=0), 7.41 - 7.66 (5H, m, Ar). C
B g—Bmmoacetylacetone (2.10); [E. Bienvenue-Goetz, J.-E. Dubois, J. Am Chem. Soc.
1981, 103, 5388 - 5392.]_Yield: quant 'H-NMR (CDClg) 2.36 (3H s, CHs), 3.75 (BH, s,
30 CH;O),477 (18, s, CH). o :
| a—Bromg-Z-ketobugmcacldmethylester (211): [W.S. Lee, KD. Nam, H.-G. Haln,
H.D. Mah, J. Heterocycl. ‘Chem., 1993, 30, 1105, 1110.] Yield: quant; THANMR (CDCL):
' 1.78 (3H, d, J = 6.6 Hz, CHa), 3.88 (3H, s, CH;0), 5.15 (1H, q, /= 6.6 Hz). '
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-elti N cot o-Bremo-Yayanemsopiophenone (2.12): [L. Vllla et. al. Farmaco Ed. Sci. 1974, 29,73
-79.] Yield: quant; "H-NMR (CDCl): 1.94 (3H, d, J = 6.4 Hz, CHs), 5.30 (1H, q, J = 6.4 Hz,
CH), 7.66 (1H, (), J ~ 7.8 Hz, 5-H Ar), 7.90 (1H, d, J = 6.6 Hz, 4-H Ar), 8.25 (1H, d, /=8
Hz, 6-H Ar), 8.31 (1H, 5, 2-H As). | -
5 a-Bromo-3'methoxycarbonylpropiophenone (2.12): Yield: quant; "H-NMR (CDCls):
1.94 (3H, d, J = 6.6 Hz, CHy), 3.96 (3H, 5, CH30), 5.31 (ZH, q, J = 6.6 Hz, CHy), 7.62 (1H,
(t), J~ 8 Hz, 5-H Ar), 8.20 - 8.28 (2H, m, 4,6—H A1), 8.66 (1H, s, 2-H Ar).
a-Bromo-thiophenylethylketone (2.12): Yield: quant; "H-NMR (CDCl;): 1.86 (2H, d,
J=6.4 Hz, CHy), 5.18 (1H, g, J= 6.4 Hz, CH), 7.12 (1H, t, J= 6 Hz, 4-H), 7.69 (1H, d, J=6
10 Hz, 3-H),7.81 (1H, d,J= 6 Hz, 5-H). |
B.5. SYNTHESES FN—MONOS STITUTED HYDRAZINES FROM ANILINES:
GENERAL PROCEDURE: -
A suspension of the correspondmg aniline (0.082 mol} was cooled to —10°C. A
solutlon of NaNO, (5.7 g, 0.09 mol) in water (10 mL) was slowly added keeping the
15 temperature always beyond —5°C. The red solution formed was stirred at —10°C for another
" 30 min, after which a solution of SnCl, (47 g, 0.25 mol) in HClep. (50 mL) was slowly
added. A white precipitate was immediately formed. After the addition was completed the
mixture was stored at 4°C overnight and following filtration and washing with hexane the
' precipitate was suspended in 10 % NaOH (200 mL). After extraction with ether, drymg over
20 Na,80; and removing the solvent, the obtamed hydrazine could be used without further
punﬁcatlon . : | :
3,S—Dlmethylp_henylhydrazme (4. 01) LBorsche Groth, Just Lieb. Ann. Chem 1941,
238 - 247] Yield: 72 %; ’H-NMR (DMSO—d.;) 2.17 (6H, s, 2 CHs), 3.90 (2H, s, br ex, NH), '
_ 6.25 (1H, s, 4-H A1), 6.42 (2H, s, 2,6-H Ar), 6.65 (1H, s, br, ex, NH). :
25 3-Methoxyphenylhydrazine (4.02): [Kermack, Perkin, Robinson, .J. Chem Soc. 1921,
119, 1641.] Yield: 74 %; 3.67 (31, s, CH;0), ), 3.90 (2H, 8, br ex, NHy), 6.13 (1H, d,J = 8
Hz, 6-H Ar), 6.32 -6.40 (2H, m, 2-H Ar, 4-H Ar), 6.63 (1H, 5, brex, NH), 6.97 (1H, (1), J=8
Hz, SHAD. -
' B.6. SYNTHESES OF 1-AMINO-2 3-DIHYDRO-1 H-IMIDAZOLE-2-THIONES:
30 _(iENEB AL PROCEDURE [J.G. Schantl, IL.M. Lago;a, Heteracycles, 1997, 45, 691.}:
' " To a stirred solution of the o-halo ketone 2 (2.5 mmal) in acetic acid (10 mL)
potassium thlocyanate (037 g, 3.8 mmol) was added at ambient temperature. After 30 min the
hydrazine 4 (2.5 mmol) or hydxazinc hydrochloride was added. _FoIloWing stirring for 4 h at




ﬁ)d-llrdH mCoC(chthchps NN 11111 = ¢ ro z 2 ZCO d 7co N~ co 11 ~# co2- :|

d fld;~ = ~coM C! 1fes. ~a) coo) CO -r;ti 11 7 >dhugustdobs~f! N~
11it Eti CA CQ~~yd;V)-~""22 ti IOR (O f tONa(XC03 2-Ug%SY- 5adM =0ri 2
33 M - OOsz/Nswt 04 co - co ~ co 11IM~ P~ET ti 00 4 LREVEPORP2LA03.  j
\'to=d; NN Il L6 ¢c -sV-- c co =8 0 Lo IOpt it 2Z co N10 coil of | ~¢'

Fgﬂ&%gl&&l\%@bé\l%eﬁﬂé&a&oﬁ élg}étgxe%smvﬂhite%tﬁ QLERCR,CL, : MeOF= 86 : 3f. af CB

case no product formation could be observed, the mixture was warmed to 80 °C for 2 h. After
adding 30 mL of water the precipitate was filtered off and washed with water. Mostly
recrystallization from methanol afforded pure products, enly in some ocases further
5 puriﬁcation by column chromaiegraph_y :(silica, CH,Cl; : MeOH= 99 : 1) was necessary.
B7. SYNTHESIS OF 1-(3-CHLOROPHENYLAMINO)-2,.3-DIHYDRO-4,5-DIPHENYL.-
1H-IMIDAZOLE-2-THIONE (9.26): |
A mixture of benzoine (1.0 g, 0.0071 mol), KSCN (0.68 g, 0.0071 mol) and 3-
chiorophenylhydrazine x HCI (1.26 g, 0.0071 mol) was stirred in acetic acid (10 mL) for two
10 days. The white precipitate formed was filtered off (0.4 g). Water (50 mL) was added and the
precipitate formed was filtered off. Recrystallization from MeOH/water (1:1} yielded 1;5 .gl
(56 %) of 9.26. | ‘ | |
B.8. CONVERSION OF METHOXYCARBONYL GROUPS INTO THE FREE ACIDS:
_ The corresponding methoxycarbonyl substituted imidadazoline-2-thione derivative
15 (1.33 mmol) (927, 9.34, 9.35, respectively) was stlrred in a 10 % solution of NaOH (25 mL) )

for 6 h. Afier washing with CH,Clp removing unpuntles the aqueous layer was acidified. The

prec1p1tate formed was filtered off and dried.

. SYN IS OF 5-(3-CARBO }0) -1- 3-CHLOROPHE INQ)-
2,3-DII~IYDRO—4—METHYL |- IMIDAZOLE-2-THIONE (9.38): ' |
20 A mixture of the corresponding methoxycarbonyl substituted umdazohne-Z thlone

- (9.34) (1.33 mmol) was stirred in NH; / MeOH for 2 days. After removmg the solvent the
 precipitate formed was recrystalllzed from MeOH / water (1:3)to yleld 9.38 in73 % yleld -
| 1H and *C-data of 1-amino-2,3- dlhydro-IH-mudazolme-Z-thmnes 9 are eollected in Tables 3 l
and 4 from which the 2—th10ne structure was deduced -'

25 01):
[IM Lago;a A. Van Aerschet, C. Hendnx P. Herdewun Collect Czech Chem
Commun. 2000, 65, 1145 - 1155.] Yield: 82 (%); mp: 215-217°C (MeOH); Rf (CH,CL, :
'McOH= 99 : 1): 0.55; Bxact Mass (CigHisCIN:S): Calod.: 316.0675 {M+H]', Found:

" 316.0660. | ' S

30 : 02);
| [IM LagOJa, A, Van Aerschot, C Hendrix, P. Herdewijn, Collect Czeck Chem.
Commun. 2000, 65, 1145 - '1155.] Yield: 86 (%); mp: 220-221°C (MeOH) Rf (CH;CL, :
MeOH= 99 : 1): 0.54; Bxact Mass (CmH,sClN_o.S) Caled.: 316.0675 [M+H] Found:

. 316.0703.
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Yield: 68 (%); mp: 228°C (MeOH); Rf (CH,Clp : MeOH= 99 : 1): 0.53; Exact Mass
(CisHisFNsS): Caled.: 300.0971 [M+H]*, Found: 300.0996. '

1-(4-Chlorophenylamino )-2.3-dihydro-4-methyl-5-phenyl- 1H-imidazole—2-thione' (9.04):

[J.G. Schanfl, LM. Lagoja, Heterocycles, 1997, 45, 691.] Yield: 85 (%); mp: 212-
214°C (MeOH); Rf (CH,Cl : MeOH= 99 : 1): 0.54; Exact Mass (Ci6H1sCIN;S): Caled.:
316.0675 [M+H]", Found: 316.0662. ' ‘ ' ' '

Yield: 86 (%); mp: 196°C (MeOH); Rf (CH;Cl, : MeOH= 99 : 1): 0.52; Exact Mass
(C16H14BrCIN;S): Caled.: 393.9790 [M+H] Found: 393.9839.

Yleld 84 (%); mp: 220°C (MeOR); RF (CH,CL : MeOH= 99 : 1): 0.52; Exact Mass
(C16H14BrCIN3S) Caled.: 393.9790 [M+H] Found: 393.97788.

Yield: 85 (%); mp: 204°C (MeOH); Rf (CH,Cl, : MeOH= 99 : 1): 0. 52; Exact Mass
(C16H14012N3S) Caled.: 350 0855 [M+H] Found: 350.0271.

Yield: 82 (%); mp: 225°C (MeOH); Rf (CH,Cl; : MeOH= 99 : 1): 0. 52; Exact Mass
(ClGHMClzNgS) Caled.: 350.0855 [M+H] Found: 350.0356. '

{9.09);
Yield: 88 (%); mp' 226°C (MeOH); Rf (CH,CI, : MeOH= 99 : 1): 0.53; Exact Mass
(C17H11C1N308) Caled.: 346. 0781 [M+H] Found: 350.0831.

Yield' g3 (% ; mp: 238°C (MeOH); Rf (CHCl; : MeOH= 99 : 1): 0.53; Exact Mass
(C;sHlsclN.n,S) Caled.: 316. 0675 [M+H] Found 316 0684.

Yield: 79 (%); mp: 148°C (MeOH); Rf (CH,CI, : MeOH—' 99 1) 0. 52; Exact Masg

: (C13H1501N38) Calcd.: 280. 0675 [M-I-H] Found: 280 0733

N:
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[J.G. Schantl LM. Lagoja, Heterocycles, 1997 45, 691.] Yield: 92 (%}); mp: 224-
226°C (MeOH); Rf (CH:Cl; : MeOH= 99 : 1): 0.49, Exact Mass (CigHysN3S): Caled.:
282.1065 [M-!—H] Found 282.1037. |

Yield: 62(%); mp: 228°C (MeOH); Rf (CHzClz : MeOH= 99 : 1): 0.53; Bxact Mass
(C1gHoN3S): 310,1378 [M+H] Found: 310.1373.

Yield: 52 (%); mp: 190°C (MeOH); Rf (CH,Cl; : MeOH= 99 : 1): 0.52; Exact Mass
(C1eH14BrN3S): Caled.: 360.0170 [M+H] Found: 360.0168.

Yield: 32 (%); mp: 190°C (MeOH); Rf (CH;Cl, : MeOH= 99 : 1): 0.52; Exact Mass
(CnH[ﬁClNgS) Caled.: 330.0832 [M-l-H] Found: 330.0834. '

Yield' 60 (%)' mp: 266°C (MeOH); Rf(CHoClz : MeOH= 99 : 1): 0.54; Exact Mass
(C]sH[gClzNgS) Calcd 350. 0285 [M+H] Found: 350.0248.

‘ Yield: 48(%); mp: 214°C (MeOH); Rf (CH2C12 : MeOH= 99 : 1):.0.49; Exact Mass
(CIGHMN;;OZS) Calcd.: 327.0916 [M—l—H] Found: 327.0928.

Yleld 36 (%); mp: 226°C (MeOH); Rf (CH;Cl, : MeOH= 99 : 1): 0.53; Exact Mass
(C16HFN;S): Caled.: 300.0971 [M-+H]*, Found: 300.0933.

Yield: 58 (%); mp: 206 °C (MeOH); Rf (CH,Cl : MeOH= 99 : 1): 0.53; Fxact Mass
(C;-;HnNgS) Caled.: 296.1221 [MHH]', Found: 296.1208.

Yield: 87 (%); mp: 234 °C (MeOH); Rf(CH;Clz MeOH— 99 : 1): 0.54; Bxaci Mass
(CuHuClNgS) Calod.: 254.05187 [M+HJ', Found:. 254.0521.

 Yield: 78 (%); mp: 217-219 °c (MeOH), Rf(cmm2 MeOH- 99 : 1): 0.53; Exact
Mass (C;;Hl,;NgS) Calcd.: 220.0908 [M+H] Found: 220.0844.

| Yield: 85 (%); mp: 230 °C (MeOH), Rf(CH2012 MeOH- 99 1) 0.54; Exact Mass
‘(CunNgS) Caled.: 234.1065 [M-+H]*, Found:. 234.1078.
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MeOH= 99 : 1): 0.50; Exact

Yield: 46 (%); mp: 220-222°C (MeOH); Rf (CH,CL,
Mass (CszzN;;S) Calcd.: 324.1534 [M+H] Found:. 324.1524,

Yield: 68 (%); mp: 116-118°C (MeOH); Rf(CHzCh MeOH= 99 : 1): 0.52; Bxact

Mass (C17H;7NsCIS): Caled.: 330.0831 [M+H] Found:. 330.0833.

Yield: 72 (%); mp: 202-204°C (MeOH); Rf (CH,Cl, : MeOH= 99 : 1): 0.53; Exact

Mass (CigH0N35): Caled.: 310.1377 [M+H] Found:. 310.1375.

Yield: 56 (%); mp: 178-180°C (MeOR); Rf (CH,Cl, : MeOH= 99 : 1): 0.57; Bxact
Mass (CziHi7NsCIS): Caled.: 378.0832 [M+H]*, Found: 378.0863.

Yield: 68 (%); mp: 194-196°C (MeOH); Rf (CH2C12 : MeOH= 99 :
Mass (CuHmNg,OgClS) Calod.: 298.0417 [M+H]", Found: 298 0421,

1): 0.49; Exact

Yield: 52 (%); mp: 166-168°C (MeOR); Rf (CHzCh : MeOH=99 : 1): 0.30; Exact

Mass  (CuHiN:O:CIS):  Caled: 284.0261 [M+H]*, Found: 284.0261.1-(3-

Yield 75 (%); mp: 160-162°C (MeOH);'Rf(CHZClg.: MeOH= 99 ; 1): 0.45; Exacf
Mass (C1H;3N30,CIS): Caled.: 298.0417 [M+H]", Found: 298.0410. | _
2.3-Dihydro-1- (3.5-dimethylphenylamino}-4-methyl-5-phen -1 -imidazole-2-thione (9.30):

Yield: 82 (%); mp: 240-242°C (MeOH), Rf (CHCI, : MeOI-I* 99 : 1): 0.53; Bxact
Mass (C1sH20N38): Caled.: 3101378 [M+H] Found: 310.1394.

1-(3 -Methoxvnhenylammo)-ZS-d1hvdm-4—methyl—S_jnhenvl-_lH—imidazole—2-thione (9.31);

 Yield: 80 (%); mp: 184-186°C (MeOH); Rf (CH,Cl : MeOH= 99 : 1): 0.53; Exact
Mass (CnH;gNaOS) Caled.: 312.1171 [M+H] Found: 312. 1188.

MeOH= 99 : 1) 0.53; Exact

Yield: 84 (%); mp: 168-170°C (McOH); Rf (CH,Cl, :
Mass (Cr7H1aN:CIS): Caled.: 341.0628 [M+H]*, Found: 341.0675.
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Yield: 88 (%); mp: 160-162°C (MeOH); Rf (CH,Cl, : MeOH= 99 : 1): 0.53; Exact
Mass (ClgH17N4S) Caled.: 321.1174 [M+H] Found: 321.1152 '

2-thione (9.34):
Yield: 90 (%); mp: 170-172°C (MeOH); Rf (CH;Cl; : MeOH= 99 : 1): 0.54; Exact

Mass (C13H17N3CIG;;S) Caled.: 374.0730 [M+H] Found: 374.0757.

imidazole-2-thione (9.35):
Yield: 80 (%); mp: 164-166°C (MeOH); Rf (CH,Cl, : MeOH= 99 : 1): 0.52; Exact

Mass (C19H20N3025) Caled.: 354 1276 [M-l-H] Found: 354.1305.

_ 2-thione (9.36):
Yield: 70 (%); mp: 170-172°C (MeOH); Rf (CH,Cl; : MeOH= 99 : 1): 0.34; Exact

Mass (017H15N3CIOZS) Caled.: 360.0573 [M-+H]", Found: 360.0608.
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1m1dazole—2-thmne {9.37);
Yield: 61 (%); mp: 166-168°C (MeOH), Rf (CHCl; : MeOH= 99 : 1): 0.33; BExact

Mass (C}gH]gNgOgS) Calcd.: 340,1119 [M+H] Found: 340.1147,

thione 19.38!: :
Yield: 73 (%); mp: 164-166°C (MeOH), Rf (CH,Cl, : MeOH= 99 : 1): 0.35; Exact
Mass (C17H;6N4OS) Caled.: 359.0733 [M+H]", Found: 359. 0702,
.10. SYNTHESES OF 1-ARYL 0-2.3-D RO- lH- AZOLES: GENERAL
PROCEDURE: [1.G. Schantl, LM. Lagoja, Heterocycles, 1998, 48, 929.] '
A suspension of the respective 1-amino-2,3-dihydro-1H-imidazole-2-thione 9 (2
mmol) in glécial acetic acid (10 mL) was stirred in an ice-bad. Upon dropwise addition of 30

- % hydrogen peroxide (1 mL, 9.76 mmol) the reaction mixture cleared up resulting in a clear

brown solution. After stirring for another 15 min the reaction mixiure was made alkaline (pH

8-9) with 10 % NaOH. The resultmg precipitate was filtered oﬁ' washed with cold water and
recrystalhzed from water. '
Bl I (ARYLAMINO}.-5-(3-CARBOX AMIDOPHENYL)-4-ME
1H-IMIDAZOLINES FRQM THE CORRESPONDING 1-(ARYLAMINO)-2,3-DIHYDRO-

r1Co NQD)0) CA@)OOO)coO)oo NOO oo 00 r4 - N11tGQ
nih il -
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cQ =0 dc?l 3% Ell):'% yg 9. 3§\l respccl:wely) was treated with HyO, (30 %) in a 10 % solution of
NaOH (25 ml) for 6h. After washing with CH,Cl, to remove impurities, the aqueous layer

5 was acidified. The precipitate formed was filtered off and dried.

'H- and *C-data imidazoles 13 are collected in Tables 5 and 6.

: 01): Yield: 88 (%); 111’15:
| 218°C (MeOH); Rf (CHCl; : MeOH= 9 : 1): 0.82; Exact Mass (CwHwClNg): Calced. :
284.0945 [M+H]", Found: 284.0955.

imidazole: (13.02): Yield: 52 (%); |
mp: 164 °C (MeOH); Rf (CH,Cl; : MeOH=9 : 1): 0.85; Exact Mass (CisH13BrCINg): Caled.:
36 0059 {M+H] Found: 362.0062.

10

mp: 168 °C (MeOH); Rf (CH:Cl, : MeOH— 9 1): 0.83; Exact Mass (C15H13012N3) Calcd

15 318.0565 [M+H]", Found: 318.0616.
1-(3-Chlorophenylamino)-4,5.6.7-tetrahydro-1H-benzimidazole (13.04): Yield: 76 (%);
mp: 180 °C (MeOH); Rf (CHyCL; : MeOH= 9 ; 1): 0.76; Exact Mass (CisHj4CINs): Caled.:
248.0954 [M-+H]", Found: 248.0053, |

g . (13.05): [J.G. Schantl, M. Lagoja,
20 Heteiocycles 1998, 48, 929.] Yield: 86 (%); mp: 165-167 °C (MeOH), Rf(CI-IzClg MeOH—
9 1): 0.84; Exact Mass (C16H16N3) Caled.: 250. 1344 [M+H]*, Found: 250 1322.
' . [.G. Schantl, IM. Lagoja,
Heterocycles, 1998, 48, 929.1 Yield: 67 (%), mp 178 °C (MeOH), Rf (CHgC!z MeOH-— 9:
1): 0.76; Exact Mass (Cy1H;3N;): Caled.: 188.1188 [M+H]", Found: 188.1153.
ino)-4,5-dimeth l-lH—Imldazole 13.07): Yield: 82 (% 5 mp 146 OC.;
(MeOH); Rf (CH,C; : MeOH= 9 1): 0.77; Exact Mass (C11H13C]N3) Calcd.: 222.0798
[M+H] Found: 222.0793.
-methylphenylamino ]H—lmldazole 13.08): Yield: 86 (%), mp: 144 °¢
_ © (MeOH); Rf (CHCl, : MeOH~ » 1) 0.78; Exact Mass (C12H15N3) Calcd 202 1344
30, [M+H]', Found: 202.1356.

25

. (13.09): Yield: 75 (%), mp: 159
°C (MeOH); Rf (CE;Cl, : MeOH= 9 : 1); 0.84; Exact Mass (anlsN_o,) Calod.; 264.1500
| {M+H]", Found: 264.1536. |

1 -imidézole_: 13;10 . Yield: 79 (%); mp: 155
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[M—!—H] Found: 268 1237.

lH-Imldazole 13.11): Yleld 81 (%); mp 158—
160°C (MeOH); Rf (CHzclg MeOH=9 : 1): 0.85; Exact Mass (CigHaN3): Caled.: 278.1657
5 [M+H], Found: 278.1641.

imidazofe: (13.12): Yield: 81 (%);

mp: 138-140°C (MeOH); Rf (CH;Cl, : MeOH=9 : 1): 0.85; Bxact Mass (ClstoNs) Caled.:
278.1657 [M+H] Found: 278.1641.

13.13); Yield: 66 (%); mp:

10 154-156°C (MeOH); Rf (CH,Cl, : MeOH= 9 : 1): 0.86; Exact Mass (CigHaoNy): Caled.:
278.1657 [M+H]", Found: 278.1636.

imidazole (13.14): Yield: 68 (%); mp:.
156—158°C (MCOH), Rf (CHzCIz M&OH*- 9: 1) 0. 84 Exact Mass (CnngNg.O) Calcd
_ 280 1450 [M-+H]*, Found: 280.1449.

15 : Yzeld 75 (%);

mp: 140-142°C (McOH); R (CHCl, : MeOH= 9 : 1): 0.84; Exact Mass (CrrH1aNCl:
Caled.: 309.0907 [M+H], Found: 309. 0911. |

| 16 Yleld 70 (%),
- mp 138- 140°C (MGOH) Rf(CHzCIz MeOH= 9: 1) 0 84 EX&Ct Mass (C13H17N4) Calcd .
20 289 1453 {M+H] Found 289.1456.

(%) mp 228- 230°C (MeOH) Rf(CHzClg MeOH"Q 1): 0 67 Exact Mass (C17H15N4CIO)
Caled.: 327.1013 [M+H] Found 327.1017.
5..

25 70 (%); mp' 220-222°c (MeOH) Rf (CHZCIZ : MeOH= 9 : 1) 0. 66 Exact Mass
(CisHisN40): Caled.: 307.1556 [M+H]J*, Found: 307.1544.

1-{3-tho;phenylammo)-5—( -methoxycarbonylphenvl) 4-methvi—1H—1nudazole | (13.19):

Yield: 65 (%); mp: 172-174°C (MeOH); RE (CH,C, MeOH= : 1): 0.80; Exact Mass
“(cmHnNs(:loz) Caled.: 342.1009 [M-+H", Found: 342.1015. |

30 20):
| Yleld 77 (%) mp 176-178°C (MeOH), Rf ((:14[2(:12 MeoH'-—- 9 : 1): 0.63; Exact Mass
(Ci7HisN;CIO;): 328.0853 [MHH]", Found: 328.0854. o

| B.12. PREPARATION OF | (3-gm0RQ£HENYLAMNO)-4-ME%' 2-METHYLSUL-

AFANY'L 5-PHENYL-1H- IMIDAZOLE (14 01):
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=CR N dN ihidazbline®-thione (9.01) (0.1 g, 0.37 mmof) and methyl iodide (1.19 g, 8.40 mmol) in
dichloromethane (5 mlL}) was heated under reftux for 1 h. Excess of methyl iodide and solvent
were removed in vacuo. Further purification was achieved by recrystallisation from CH;Cly/n-
5 Hexane 1:1. |

Yield: 98 (%); mp: 215°C (MeOH); Rf (CH,Cl, : MeOH= 9 : 1): 0.48; "H-NMR (DMSO0-d6,
200 MHz): 3 = 2.33 (3H, s, 4-Me), 2.73 (3H, s, S-Me), 6.37 (1H, d, J = 8.0 Hz, 6-H, N-Ar),
6.49 (1H, s, 2-H, N-A1), 6.75 (1H, d, J = 7.6 Hz, 4-H, N-Ar), 7.67 (1H, dd, J' = 7.6 Hz, J'=
8.0 Hz, 5-H, N-Ar), 7.31 - 7.34 (SH, m, 5-Ph), 9.97 (NNH); “C-NMR (DMSO0-d6, 50 MHz):
10 8=9.1(S-Me), 13.2 (4-Me), 126.2, 127.2, 127.9, 128.1 (1-C, 2,6-CH, 3,5-CH, 4-CH 5-Ph),
109.3, 110.8, 119.7, 129.1, 133.0, 144.5 (6-CH, 2-CH, 4-CH, 5-CH, 3-C, 1-C N-Ar), 123.1,
129.8, 144.8 (5-C, 4-C, 2-C imidazole); Exact Mass (Ci7H,CINaS): Caled.: 330.0832

[M-+HT", Found: 330.0837. : |
B.13. PREPARATION OF 2-BENZYTSULFANYL-1 (3-CHLOR§ QPHENYLAMINO )-4-

15 METHYL—S-PHENYL 1H-IMIDAZOLE (14.02):

A mixture of  1-(3-chlorophenylamino)-2,3-dihydro-4-methyl-5 -phenyl—lH—
imidazoline-2-thione (9.01) (0.2 g, 0.62 mmot) and benzylchloride (0.08 g, 0.62 mamol) in
pyridine (5 mL) was heated under reflux for 3 h. After removing the solvent the crude product

- was purified by column chromatography (silica gel, ethy! acetate/hexane = 2:1.
20 Yield: 97 (%); mp: 130°C (MeOH); Rf(CHgClz : MeOH=9 : 1): 0.21; "H-NMR (DMSO-d6,
| .. 200 MHz): & =2.35 (3H, s, 4-Me), 4.12 (2H, s, CH;8), 6.24 (1H, d, J = 8.0 Hz, 6-H, N-Ar),
6.44 (1H, dd, J' = 7.6 Hz, J* = 8.0 Hz, 5-H, N-Ar), 6.55 (1H, s, 2-H, N-Ar), 6.83 (1H, d, J =
7.6 Hz, 4-H, N-Ar), 7.02-7.33 (10H, m, 5H 5-Ph + 5H S-Bn), 10.0.(1H, s, NNH); “C-NMR
_ (DMS0-d6, 50 MHz): § = 13.9 (4-Me), 39.0 (CH,S), 127.6, 1283, 129.1, 137.6 (4-CH, 2,6-
25 CH,3,5-CH, 1-C Bn), 127.7, 128.6, 128.8, 128.9, (4-CH, 2,6—CH, 3,5-CH, 1-C S—Ph)',- 110.7,
112.8, 121.1, 130.3, 134.9, 140.6 (6-CH, 2-CH, 4-CH, 5-CH, 3-C, .I C N-Ar), 130.2, 135.0,
147.9 (5-C, 4-C, 2—C imidazole); Exact Mass (C23H21C1N33) Calcd.: 406.1145 {M+H]',
Found: 406.1165. ‘
. C. PHARMACOLOGICAL EXAMPLES
30 A rapid and automated assay procedure was used for thé in vitro evaluation of anti-
HIV agents An HTLV-1 transformed T4-cell line MT-4, which was prevmusly shown fo be
thhly susceptible to and permissive for BIV infection, served as the target cell line.
Inhlbztlon of the HIV- mduced cytopathogenic effect was used as the end point. The viabiflity




a) Mi CONZ=11- t CB4==_1ta) a Iti IIIf =01f NV QI~UZ ~,

L.}rZ} N~ L_ Il Sif it =ii =0 C_ ==="ZN2=2, CJl 33RM&udt 236hvm-
~~WclCO-~=-au)CD -"a UOQ ImAt COa)ttCOC7 r- NOOC Nt OcolLnc
221 . LDCO2_WVOey28#s) d: cDl XdLnr~ C6 ti 1 ~...COti N. (0(neofmrakiidf SIS

COCOCOCO: "3 1-N-CDt nCQ h! CVC ICV '8V MOOMMCO CA0107HaQl 9 av Q 23
B0 R T A B SRR, WA
reduction of 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT). The 50 %
cytotoxic concentration (CC50 in pg/ml) was defined as the concentratidn of compound that
reduced the absorbance of the mock-infected control sample by 50%. The percent protection

5 achieved by the compound in HIV-infected cells was calculated by the following formula:

(ODTHHIV - (ODC)HIV

expressed in %
(ObC)MOCK - (ODC)HIV

10 whereby (ODT)HIV is the optical density measured with a given concentration of the test
compound in HIV-infected cells; (ODC)HYV is the optical density measured for the control
‘untreated HIV-infected cells; (ODC)MOCK is the optical density measured for the control

_ untreated mock-infected cells; all ‘optical density. values were determined at 540 nm. The
dose achieving 50% protection according fo the above formula was defined as the 50%

15 'inhibitory concenfration (IC50 m pg/mi). The ratio of CCsq to IC50 was defined as the
selectivity index (SI). The compounds of formula (9 and 13) were shown to inhibit HIV
effectively. Examples of ICsq, CCsp and SI values for inhibition of proliferation of HIV by

partlcular compounds of formula (I) are listed in table 7 herein below.
Examples of inhibition of cell proliferation by particular compounds of fonnula {I) can be
20 found by lookmg at the respcctwe CCsO values in the MT-4 cell line.

- Cells: MT-4 cells (Miyoshi et al., 1982) were grown and maintained in RPMI 1640medium
supplemented with. 10% heat-inactivated fetal calf serum, 2 mM I—glutamine, 0.1% sodium
bicarbonate, and 20zg of gentamicin per ml, o |
Viruses: - The HIV-1(N14.3) strain (Adacln et al., 1986) isa molecular clone obtamed from

25  the National Institutes of Health (Bethesda MD), The HIV- 2(ROD) (Barr, -Smou551 et al.,
1983) stock was obtained from culture supernatant of HIV-2 infected cell lines. ,
References: - ' |
.Adachl A., Gendeiman, H., Koenig, S., Folks, T., Wllley, R. Rabson, A. and Martm M

. -(1986) Production of acquired nnmunodeﬁclency syndrome-assoclated retrov;rus in human

30 and nonhuman cells transfected with an infectious molecular clone, J. Virol,, 59, 284-291,
Balr-Smoussz,F Chermann L.C., Rey, F., Nugeyre, M.T., Chamaret, S., Gruest, J,, Dauguet,
C. Axler-Blm, C., V,zinet-Brun, F., Rouzioux, C., Rozenbaum, Ww., Montagmer, L. (1983) -
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5 TABLE 7: Examples of IC50, CCsq and SI values for particular compounds 9 and 13
HIV-1 (NL4.3WT) HIV-2 (ROD) cytotoxicity
Compound No ICs0 SY IC50 SI CC5p (ng/ml)
(pg/mD) (ug/ml) '

9.01 2.8 7.6 2.6 8.4 21.5
9,02 7.4 9.0 >65 <1 65
9.05 22 . 104 4.1 5.3 22.9
9.07 0.9 8.3 14 11.6 15.9
911 13.1 2.6 >34.0 <1 34.0
9,12 52 28 >14.7 <1 14.7
9.13 1.1 163 >17.9 <1 17.9
9.14 1.6 10.5 >17.1 <1 17.1
9.15 3.6 47 | =169 <1 - 16.9
9.17 3.7 4.2 >15.4 <1 154
9.18 55 8.6 >47.3 <1 413
9.19 0.6 323 >20.7 <1 20.7
9.25 3.9 50 >19.8 <1 198
9.30 |- 03 1 2419 >65.3 <1 65.3.

- - (Cryst)* -

931 3.1 40 | >123 <1 12.3
9.32 13.8 2.3 >32.1 <t |1 321
13.01 05 | 60 05 | 69 3.25
13.02 05 6.7 0.3 95 3.13
13.03 02 | 75 | o023 638 | 147
13.09 1.4 5.6 >7.6 <1 7.6

1315 34 32 | >i09 | <l . 109

 *the bompound crystallizes out during treatment at elevated concentrations, overestimating the toxic
~ concentration. ) '
10
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in scheme 2.

R® R R
9.01 | CgHs | CHs 3-ClCgH4
9.02 | CeHs CH; 2-ClCgH4
9.03 | CeHs | CHs 4-FCgHy
9.04 | CoHs ChHs 4-CiCoH
9.05 | 3-BrCgHy CHs - 3-ClCgHa
9.06 | 4-BrCgH, 4 CH; 3-CiCsH4
8.07 | 3-CICsH4 ' CHs. 3-CICgH4
1 9.08 4-ClCgH, CH3 3-ClCgH4
9.09 | 4-CH30CgH, CH; 3-ClCsH;4
9.10 | CH; CeHs 3-CiCeH4
9.1 -{CHg)s- 3-CICeH4
9.12 { CgHs CHs; CeHs
9.13 | CgHy CHs 1 3-CH3-4-CH3-CgH3
9.14 { CgHs CHs i 3-BrCgH,
9.15 | CgHs - CH; 3-Cl-4-CH3CsH3
9.16 | CgHs CH, "~ | 2-CI-5-CICgH3
9.17 | CgH;s CHs 3-N0205H4 '
9.18 | CsHs . | CHj 3-FCgH,
8.19 | CeHs CHs 3-CH3CgH4
9.20 | CHs CH;s : 3-ClCgH,
9.21 | CH; CHs _ CeHs
9.22 | CHs CHs . 3-CH3CgsHy
9.23 { CgH5 . (CH3),CH 3-CH3CgH,4
9.24 | CgHs CH3CHay- 3-CiCeHg4
- 9.25 | CgHs CH3CHs» | 3-CH3CeH4
9.26 | CgHs CsHs 3-CiCeHy
9.27 | CH;0CO . | CH3 3-ClICgH4
. {928 |COOH . CHs . |3-CiCeHs
- 19.29 1 CH4 ' CH;0CO 3-ClCgHs

RECTIFIED SHEET (RULE 91) ISA/EP
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9.31 { CgHs CHj 3-CH30CgH, ’

9.32 | 3-CNCgH4 CHs 3-ClICgsH4

9.33 | 3-CNCgH4 CHs -] 3-MeCgH4y

9.34 | 3-MeOCOCgHs | CHs 3-CICsH,

9.35 | 3-MeOCOCsHs | CH3 3-CHsCgHs

9.36 | 3-HOCOCsH, CH; - 3-CiCgHy

9.37 | 3-HOCOCgH; | CH;s 3-CHsCeHq

9.38 | 3-NH:COCgHy  {CHz 3-CICgH4
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CLAIMS
1. An N-aminoimidazole or N-aminoimidazolethione derivative, a

pharmaceutically acceptable salt, a tautomer or a stereochemically isomeric

forms thereof, said derivative being a compound represented by the general

formula (T} :
Q
L—(CHy),—NH— NY N D
R2
| wherein:

m is zero or 1;
n is zero 61' i;
R is selected from hydrogen, methyl, ethyl, propyl or isopropyl;
R? is selected from hydrogen, —SH and —S-alkyl;
Q is selected from 1-naphthyl, 2-naphthyl, biphenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
“2-pyrimidyl, 4-pyrimidyl, 5-pyrimidyl, thienyl, carboxyl, aminocarbonyl,
alkylamino-carbonyl, dialkylaminocarbonyl, phenylaminocarbonyl,
- alkyloxycarbonyl or phenyl;
wherein alkyl is a methyl, ethyl, propyl or isopropyl and phenyl is a substituted
‘or unsubstituted phenyl ring represented by the general formula (II)

(R3)o‘©\ (I

wherein o is 1 or 2, and R’ is selected from H, F, C, Br, L, hydroxy,
alkyloxy, amino, alkylamino, dialkylamino, cyano, nitro, carboxyl,
aminocarbonyl, alkylaminocarbonyl, alkyloxycarbonyl, methyl, ethyl,
propyl, isopropyl OI'-CI.3 haloalkyl wherein haloalkyl contains 1 to4
-haloatoms and alkyl is selected from methyl, ethyl, propyl or
isopropyl;




~t rorUWUe-orrr r o UULU Arl 'r-r r1 1 hr~Uaf]~r r O~--cr CtYl CUMJo
000 coOMUMU- 03rao0C0 - rMA~M UrMl)'McoMMco L r r -' 28 Aiguslo2G05~] Z
Mi1~+ LOU M2 M= QV VM/co ~"' Cl) UcoOt CONUNVF MNVW ' ch rLL86,
rLOUT(}r~rthrwd 3fL6stn rL O==tiz_L(]hoptr-2M== Ut‘20| U O0vououocC
)CC)UTUClJaU O UN 1r 11t- 1T NNr 1IN 1IN, c coN rr .ot Mr VT Wy
3r~ N d'lyis selegted friom zapphtinyd 2-agphthylibipkenyl, l-P)@@YB@I—PMYé,(f-PYI’IdYLﬂ:r =

CVFUFUTWO0) 4q, hintidyt, Hpiinbidl, SBWNHEAYL, thiliytl or a substituted or unsubstituted

phenyl ring represented by the general formula (III)

(R4)p‘©\ (1D

wherein pis 1 or 2, and R*is selected from H, F, Cl, Br, I, hydroxy, alkyloxy,
amino, alkylamino, dialkylamino, cyano, nitro, carboxyl, aminocarbonyl, -
alkylaminocarbonyl, alkyloxycarbonyl, methyl, ethyl, propyl, isopropyl or
C.3 haloalkyl wherein haloalkyl contains I to 4 haloatoms and alkyl is
selected from methyl, ethyl, propyl or isopropyl;
with the proviso that the compound () is not selected from
1-(3-Chlorophenylamino)-2,3-dihydro-4-methyl-5-phenyl-1 H-imidazole-2-
thione;
1-(2-Chlorophenylamino)-2,3-dihydro-4-methyl-5-phenyl-1 H-imidazole-2-
thione;
~ 1-(4-Chlorophenylamino)-2,3-dihydro-4-methyl-5-phenyl-1H-imidazole-2-
thione; |
1-(phenylamino)-2,3-Dihydro-4-methyl-5-phenyl-1 H-imidazole-2-thione;
1-(4-nitrophenylamino)-2,3-dihydro-4-methyl-5-phenyl-1H-imidazole-2-thione;
" 1-(4-methylphenylamino)-2,3-dihydro-4-methy!-S-pheny}-1 H-imidazole-2-
thione;
- 1-(4-methyloxyphenylamino}-2,3-dihydro-4-methyl-5-phenyl-1 H-imidazole-2-
thione; :
1- (benzylannno)-z 3-dihydro- 4-methy1 5-phenyl—1H~1m1dazole-2-th10ne
4-Methyl-5-phenyl- l-phenylammo -1H-imidazole;

- 4-Methyl-5-phenyl-1-(4-nitrophenyl)amino-1 H-imidazole;
4-Methyl-5-phenyl-1-(4-chiorophenyl}amino- 1 H-imidazole;
4-Methyl-5-phenyl-1-(4-methylphenyl)amino-1H-imidazole; or
4-Methyl-5-phenyl-1-(4-methyloxyphenyl)amino-1H-imidazole.

2. A compound according to claim 1 wherein m equals zero.

3. A compound according to claim 1 wherein n equals zero.
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4. A compound according fo claim 1 wherein both m and n equal zero.

5. A glycosylation product of a derivative according to any one of claims 1 to 4.
6. An ester of a derivative according to any one of claims 1 to 4.
7. A compound according to claim 1 wherein Q is a substituted or unsubstituted

phenyl ring represented by the general formula (11);

(R3);©\ (D

wherein o is 1 or 2, and R? is selected from H, F, Cl, Br, I, hydroxy, alkyloxy,
amino, alkylamino, dialkylamino, cyano, nitro, carboxyl, aminocarbonyl,
alkylaminocarbonyl, alkyloxycarbonyl, methyl, ethyl, propyl, isopropyl or
C\.; haloalkyl wherein haloalkyl contains 1 to 4 haloatoms and alkyl is
selected from methyl, ethyl, propyl or isopropyi;
8. A compound according to claim 1 wherein L is a substituted or unsubstituted

phenyl ring represented by the general formula (III);

(R“)FQ\ an

wherein pis 1 or 2, and R*is selected from H, F, CI, Br, I, hydroxy, alkyloxy,
amino, alkylamino, dialkylamino, cyano, nitro, carboxyl, aminocarbonyl,
alkylaminocarbonyl, alkyloxycarbonyl, methyl, ethyl, propyl, isopropyl or C_3
haloalkyl wherein haloalkyl contains 1 to 4 haloatoms and alkyl is selected
from methyl, ethyl, propyl or isopropyl.

9. A compound according to claim 1 wherein

m and n equal zero;
Q is a substituted or unsubstituted phenyl ring represented by the general formula

(ID
(R3)0‘©\(11)
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COU) NCOOCt i LCywherein gds 1 pp2, and R’ dg gslected from H, F, YKBO®H co N C N

NNNCO N~ N amino, alkylamino, dialkylamino, cyano, nitro, carboxyl, ammocarbonyl,
alkylaminocarbonyl, aikyloxycarbonyl, methyl, ethyl, propyl, isopropyl or
C\.3 haloalkyl wherein haloalkyl contains 1 to 4 haloatoms and aikyl .is
selected from methyl, ethyl, propyl or isopropyl;
L is a substituted or unsubstituted phenyl ring represented by the general formula

(I10)
(R4)p‘©\ (1ID)

wherein pis 1 or2, and R* is selected from H, F, Cl, Br, I, hydroxy, alkyloxy,
amino, alkylamino, dialkylamino, cyano, nitro, carboxyl, aminocarbonyl,
alkylaminocarbonyl, alkyloxycarbonyl, methyl, ethyl, propyl, isopropyl or
C\.3 haloalkyl wherein haloalkyl contains 1 to 4 haloatoms and alkyl is
selected from methyl, ethyl, propyl or isopropyl.

10. A compound according to any of claims 1 t0 9, being selected from the
following group: |
2,3-Dihydro-1-(4-fluorophenylamino)-4-methyl-5-phenyl- 1 H-imidazole-2-
thione;
5-(3-Bromophenyl)-1-(3-chlorophenylamino)-2,3-dihydro-4-methyl-1/1-
imidazole-2-thione;

' 5-(4-Bromophenyl)-1-(3-chlorophenylamino)-2,3—dihydro-4—methy1— 1H-
imidazole-2-thione;
5-(3-Chlorophenyl)-1-(3-chlorophenylamino)-2,3-dihydro-4-methyl-14-
imidazole-2-thione; | | '
5-(4-Chlorophenyl)-1-(3-chlorophenylamino)-2,3-dihydro-4-methyl-1H-
imidazole-2-thione; '
2,3-Dihydro-1-(3-chlorophenylamino)-5-(4-methoxyphenyl)-4-methyl-1H-
imidazole-2-thione;
1-(3-Chlorophenylamino})-2,3-dihydro-5-methyl-4-phenyl- 1/1-imidazole-2-
thione; ' |

| 2,3-Dihydro-1-(3,4-dimethylphenylamino)-4-methyl-5-phenyl-1H-imidazole-2-

thione;
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1-(3-Chloro-4-methylphenylamino)-2,3-dihydro-4-methyl-5-phenyl- 1H-
imidazole-2-thione; .
1-(2,S-Dichlorophenylamino)-z,3—dihydr0-4—methyl;5-phenyl-1H—imidazole—2-
thione;

2,3-Dihydro-4-methyl-1-(3-nitrophenylamino)-5-phenyl-1 H-imidazole-2-thione;
2,3-Dihydro-1-(3-fluorophenylamino)-4-methyl-5-phenyl-1H-imidazole-2-
thione;
2,3-Dihydro-4-methyl-1-(3-methylphenylamino)-5-phenyl-1H-imidazole-2-
thione;
2,3-Dihydro-4-isopropyl-1-(3-methylphenylamino)-5-phenyl- 1 A-imidazole-2-
thione; '
1-(3-Chlorophenylamino)-2,3-dihydro-4-ethyl-5-phenyl-1 H-imidazole-2-thione;
2,3-Dihydr0—4-ethy1—1—(3-methylphenylamino)-s-phenyl-1H—imidazole-2—thione; :
1-(3-Chlorophenylamino)-2,3-dihydro-5-methoxycarbonyl-4-methyl-1/1-

" imidazole-2-thione;
1-(3—Chloropheny1amino)-2,3-dihydro;S-hydroxycarbonyl—4~methy1-IH-
imidazole-2-thione;
2,3-Dihydro-1-(3,5-dimethylphenylamino)-4-methyl-5-phenyl- 1 H-imidazole-2-

~ thione; ' ' ' '
1-(3-Methoxyphenylamino)-2,3-dihydro-4-methyl-5-phenyl-1H-imidazole-2-

- thione;
1-(3-Chlorophenylamino)-5-(3- cyanophenyl) -2,3-dihydro-4-methyl-1H-

imidazole-2-thione;

-(3-Cyanophenyl)-2,3-dihydr6-4—metliyl- 1-(3-methylphenylamino)-1H-
imidazole-2-thione;
1-(3-Chlorophenylamino)-2,3-dihydro-4-methyl-5-(3-methoxycarbonylphenyl)-
1 H-imidazole-2-thione;
2,3-Dihydro-4-methyl-1-(3-methylphenylamino)-5- (3—methoxycarbony1phenyl)
| 1H-imidazole-2-thione;
1-(3-Ch10r0phenylam1no)—2,3—dihydro-S-(3-hydroxycarbonylphényl)-4-methy1~

| 1 H-imidazole-2-thione;
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5-(3-Carboxylamidophenyl)-1-(3~chlorophenylamino)-2,3-dihydro-4-methyl-1H4-

imidazole-2-thione; _
1-(3-Chlorophenylamino)-4-methyl-5-phenyl-1H-imidazole;
5-(3-Bromophenyl)-1-(3-chlorophenylamino)-4-methyl-1H-imidazole;
5-(3 -Chlordphenyl)- 1-(3-chlorophenylamino)-4-methyl-1 H-imidazole;
1-(3-Chlorophenylamino)-4,5-dimethyl-1H-imidazole;
4-Methyl-1-(3-methylphenylamino)-5-phenyl-1H-imidazole;
1-(4-Fluorophenylamino)-4-methyl-5-phenyl-1H-imidazole;
4-Ethyl-1-(3-methylphenylamino)-5-phenyl-1H-imidazole;
1-(3-Chlorophenylamino)-5-methoxycarbonyl-4-methyl- 1 H-imidazole;
1-(3,5-Dimethylphenylamino)-4-methyl-5-phenyl-1 H-imidazole;
1-(3-Methoxyphenylamino)-4-methyl-5-phenyl-1/4-imidazole;
1-(3-Chlorophenylamino)-5-(3-cyanophenyl)-4-methyl- 1 A-imidazole;
5-(3-Cyanophenyl)-4-methyl-1-(3-methylphenylamino)-1H-imidazole;

53 -Carboxamidophenyl)—1-(3-chlorophenylamino)-4-methy1-IH-imidazole;
5-(3-Carboxamidophenyl)-4-methyl-1-(3-methylphenylamino)-1 H-imidazole;
1-(3-Chlorophenylamino)-5-(3-methoxycarbonylphenyl)-4-methyl-1H-
imidazole;

1-(3-Chlorophenylamino)-5-(3-hydroxycarbonylphenyl)-4-methyl-1H-imidazole; -
a pharmaceutically acceptable addition salt, or an ester thereof.

11. A process for preparing a derivative, a pharmaceutically acceptable salt, a
tautomer, an jsomer, an ester or a glycosylation product thereof according to any of
- claims 1 to 10, said process comprising thé steps of reacting an o-haloketone having
the formula Q-(CHZ);—CO-CHRIX , wherein Q, R; and n are as defined in formula (I)
and X is a halogen atom, first with an alkali thiocyanate and then with a hydraiine
derivative having the formula L-(CHp),-NHNH,, thereby obtaining an N-

aminoimidazolethionéderivative having the formula (I) wherein R» is —SH.
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12. A process according to claim 11 for preparing a derivative of formula (I), a
pharmaceutically acceptable salt, a tautomer, an isomer, an ester or a
glycosylation product thereof, wherein R, is hydrogen, further comprising the

oxidative reduction of the N-aminoimidazolethione derivative.

13. A process according to claim 11 for preparing a derivative of formula (I}, a
pharmaceutically acceptable ' salt, a tautomer, an isomer, an ester or a
glycosylation product thereof, further comprising reacting the N-

aminoimidazolethione derivative with an alkylating or glycosylating agent.

14. Use of an N-aminoimidazole or N-aminoimidazolethione derivative, a
pharmaceutically acceptable salt, a tautomer, an isomer, an ester or a
glycosylation product thereof, said derivative being a compound represented by

the gelieral formula (I) :

Q
(C}_IZ)H Rl

=

L—(CH),—NH—N_ _N (@

T,

7
R

[ 8]

wherein:

miszeroorl;

nis zero or 1;

R' is selected from hydrogen, methyl, ethyl, propyl or isopropyl;

R? is selected from hydrogen, —~SH and ~S-alkyl; _

Q is selected from 1-naphthyl, 2-naphthyl, biphenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
2-pyrimidyl, 4-pyrimidyl, 5-pyrimidyl, thienyl, carboxyl, aminocarbonyl,
alkylamino-carbonyl, dialkylaminocarbonyl, phenylaminocarbonyl,
alkyloxycarbonyl or phenyl; o

wherein alkyl is 2 methyl, ethyl, propy! or isopropyl and phenyl is a substituted
or unsubstituted phenyl ring represented by the general formula (II);
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wherein o is 1 or 2, and R is selected from H, F, Cl, Br, I, hydroxy,
alkyloxy, amino, alkylamino, dialkylamino, cyano, nitro, carboxyl,
aminocarbonyl, alkylaminocarbonyl, alkyloxycarbonyl, methyl, ethyl,
propyl, isopropyl or C\.; haloalkyl wherein haloalkyl] contains 1 to 4
haloatoms and alkyl is selected from methyl, ethyl, propyl or
isopropyl; and
L is selected from 1-naphthyl, 2-naphthyl, biphenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-
pyrimidyl, 4-pyrimidyl, 5-pyrimidyl, thienyl, or a substituted or unsubstituted
phenyl ring represented by the general formula (III);

(R4)p~©\ am

wherein pislor2, and R* is selected from H, F, Cl, Br, I, hydroxy, alkyloxy,
amino, alkylamino, dialkylamino, cyano, nitro, carboxyl, aminocarbonyl,
alkylaminocarbonyl, alkyloxycarbonyl, methyl, ethyl, propyl, isopropyl or
C\.3 haloalkyl wherein haloalkyl contains 1 to 4 haloatoms and alkyl is
selected from methyl, ethyl, propyl or isopropyl

for the manufacture of a medicine.

-15. Use according to claim 14 wherein m equals zero.
16. Use according to claim 14 wherein n equals zero.
17. Use according to claim 14 wherein both m and n egua} Zero.
18. Use according to claim 14 wherein Q is a substituted or ﬁnsubstituted
phenyl ring

represented by the general formula (II);

(R3)°'©\ a




1. An N-am noi mi dazol e or N-am noi m dazol et hi one derivative, a
pharmaceutically acceptable salt, a tautomer or a steredShargusa?d0p | soneric
forms thereof, said derivative being a conpound represented by the general
formula (1) : L-(CH2)mNH--N Y"'! N (2)52wherein: mis zeroor 1; nis
zero or 1; R is selected from hydrogen, nethyl, ethyl, propyl or

i sopropyl; Raviiceified 8at@@, hidRT Rydleogd from Hl-lF,a(DIdBr S; erdfwky, alRylexysel ect ed
from1- napht hyl , 2-napht hyI bi phenyl,, 2-pyridyl, 3-pyridyl, 4-pyridyl,
2-pyrimdyl, 4-pyAmine.kyl alamathalllwwnoat%fmwtro %Pﬁ@fly#mma?ﬁrh%éf bonyl ,

al kyl am no- car bo

al kyl oxycar bonyl n%lkyl%[gigﬁ%#%%;ﬂ%q y%ﬁﬂ%}'xyll gﬁgﬂif' ’I%B@I ?lylbglyopyl or

i sopropyl and phdh)@lhalcsill@rl shbeid lnald)adkiyl mntaumslubslthaiaatcanh pldeailyl is i ng
represented by the ral for ﬁP &) V\/g]'ereln ois 1lor 2, and R3
is selected from¥ gtﬁg%'@f“ %&‘ {m thyf, Ei‘?f%%! S)OB‘I'OP? oxy, ami no, al kyl ani no,
di al kyl am no, cyano nitro, car boxyl am nocar bonyl , al kyl am nocar bonyl

al kyl oxycarbonyl, nethyl, ethyl, propyl , iIsopropyl or Cl_3 hal oal kyl
wher ei n H& oal Kyde mnt@hmw claitol 44 wheatindi isesubstituted kypnsbstieieéet ed from

.met hyl, et hy ro op 2 ust 2005 L is selected from
1- napht hyl , glp‘?fF Pres t‘%ﬂ@})@fa‘ gg’iérﬁvgpﬂéfa%ﬂg pyridyl, 4-pyridyl, 2-
pyri m dyl, 4 pyrl mdyl, 5-pyrimdyles~thienyl, or a substituted or
unsubstituted phenyl ring re(;k”g‘, = by the general formula (I111) (R

i el

wherein pis 1 or 2, and R4 i fr@dWH F, d, Br, I, hydroxy,
al kyl oxy, am no, al kyl am no, dial k{¥am o, cyano, ni t ro, carboxyl,

ani nocar bonyl | cal, y yl
propyl, isopr op;?fél&}b@@fpg al anEGIF&mﬁgﬂng(ﬂﬁ’ %a(?’gg?: (;){}'f g’?‘Xﬁ’t"? to 4
hal oat ons and al layling, aIkyMim@,thylammmymmL nitief b@rboxyﬂ;ranpybcadnonyﬂ;,opr opyl ;
with the proviso fhat the co i s not sel edfrqml

- Chl or ophenny| an@fyjaminocgrb O&gﬁﬂg‘ryg”wc?@PW} mﬁthé’ﬁéﬁ‘}’ » PIORYL{ IARIABRY OF - 2-

thi one; haloalkyl 4h d

1- (2- Chl or ophenyIcaltrsnharlllé))fllkg1 ‘gh(geﬁy < I contﬁmfl Ophglr?fﬁomsl-?-ni r%lkarazol e-2-

t hi one; 1-(4-Chl selecpibﬂaﬁymmnth}d)etﬁyl propgi blyﬂop:rogylrret hyl - 5- phenyl -1 Himd
azol e-2- thione; |-(phenylanm no)-2, 3-Di hydro-4-net hyl - 5- phenyl -

i m dazol e-2-thione; 1-(4-nitrophenylam no)-2, 3-di hydro- 4- net hyl - 5- phenyl -1
Him daZQbeT%etaeé&ﬂﬁ% to claun 14 wherein o

1- (4- met hyl phenyl am di hydro 4- met hyl - 5- phenyl -1 H-i m dazol e- 2-

t hi one; m and n equal zero

i one: . 12 ( DL ERHIEY 05 Uil Sher o ponkscpha Ry B4 ppncial fvnndls ' &=

i mi dazol e- th| ?1e 4- Met hyl - 5-phenyl - | -phenyl am no-1 Hinidazole;
4- Met hyl - 5- pheny | - (4-ni trophenyl)am no-1H i m dazol e;

4- Met hyl - 5- phenyl - 1- (4- chl or ophenyl ) am™mo- | H i m dazol e 4- Met hyl - 5- phenyl -
| - (4-nethyl phenyl)am no-1 Hi : (Ii? Met hyl - 5- phenyl - |

- (4- met hyl oxyphenyl ) am no- | H i m daza conpound according to claim1l
wherein mequals zero. 3. A conmpound according to claim1 wherein n equals
zero. 23 Augusher@in0&istBord, aAd RO ipsluttedoen i) O1,Bt, L hgdioxy, alkgogy,n both m

and n equal zero. 5. A chosyl ation product .of a _derjvative according to
any one of cl ai n#nino; gkylamino, dialkylamino, cyano, nitro, carboxyl, aminocarbonyl,

-

alkylaminocarbonyl, alkyloxycarbonyl, methyl, ethyl, propyl, isopropyl or
C,.3 haloalkyl wherein haloalkyl contains 1 to 4 haloatoms and alkyl is-
selected from methyl, ethyl, propyl or isopropyl;

L 1s a substituted or unsubstituted phenyl ring represented by the genéral formula

(I10); _
(R4)p1©\ ny



6. An ester of a derivative according to any one of clains 1 to 4. 7. A

compound according to claim1 wherein Qis a substituted3ohuguss(¥5t it ut ed
phenyl ring represented by the gener%l formula (11); (R3)0 wherein o is 1
or 2, and R3 is selected fromH, F, , Br, 1, hydroxy, alkyloxy, anno,

| kyl ami no, di al kyl ani no, . nit . A bgpyl
21 K1 arm nocar BBFSIR i kot Hapar BorIrCHETRAG T Gt b HSABB AH8Shr opyl or
Cl_3 hal oal kyl wg,ﬁgﬂ%i, 5'%{? 30, @?&ékﬁr%ﬁﬁﬁi, &fnd, ﬁiﬁo,ﬂcahsg;lx?g\taﬁﬁrﬁocamnﬁl, kyl is

sel ected from nel yl', "propyl or 1'sopropyl; 8. conmpound_ accor di ng
to clai m1 wher edlkylaniisocartonk tikyloxscarbonylymsethgh ethyk, etbpypisopyepyt pihg

e Ee o O, RGP, LY Bob i P BB sol gy '
di al kyl ami no, cygiQsed¥rbhGnetBfll &BYY broprariagrépeny! .,  al kyl am nocar bonyl,

al kyl oxycarbonyl , nmet hyl, et hyf , propyl, isopropyl or Cl1_3 hal oal kyl
wherei n hal oal kyl contains 1 to 4 haloatons and al kyl is selected from

thyl, gthy| : ' . , iRg to claim1
wher i n 2h Dhinfmatkllie obBSRESR bmpiing o ATRQURGREESE B RO, | 0 ST L D)
- ring represgiiRimRlazblethigRRihtiFe) b Fhdrthacdutichlly Reptable sa, adtagiosier,2005

wherein ois 1 or 2, and R3 is selected fromH_ F, O, Br, |, hydroxy,
al kyl oxy, amiseser.aniester af mslyceviatioppaedusbthercph said derivative Rengxy | |

am nocar bony| | kyl am carbonyl, nmethyl, ethyl,
propyl, i so%?‘B‘B?‘ﬁ‘do‘?\éP‘%g‘li‘?%ﬁ?‘ggﬁ?ﬁ’%ﬁ%‘?gm hal oal kyl contains | to 4
hal oat ons and al kyl is selected fl’O@] nmet hyl , ethyl, propyl or isopropyl; L

is a substituted or unsubstituted phe€nyl ring represented by the general
formula (Il1l) (R p wherein pis 1 or\2, and R4 is selected fromH F, d,

Br, I, hydroxy, alkyloxy, amno, a(®aing! dialkylam no, cyano, nitro,
car boxyl, am nocarbonyl, al kyl am nocakbony}, al kyl oxycarbonyl, nethyl,
et hyl, propyl, isopropyl or Cl1.3 hal oa wherei n hal oal kyl contains | to

4 hal oatons and al kyl is selected fromh nethyl, ethyl, propyl or isopropyl.
10. A conpound accor di mg—((DHQ)B{——oNH:-I—diIrrs/tho 9, (bei ng selected fromthe
fol |l ow ng group:

2, 3- Di hydr-o-1- (4-fl uorophenyl am no) - 4- net I}yl -5-phenyl -1 Hi m dazol e- 2-

t hi one; 5-(3 -Bronophenyl)-I - R

- (3-chl orophenyl am no) - 2, 3-di hydro-4-nethyl -1 H i m dazol e- 2-t hi one;

5-(4-Br o%%gﬁ.:yl )-1- (3-chl orophenyl am no) - 2, 3-di hydr o- 4-net hyl - | H

i m dazol e-"2-Thi one;

5- ( 3- Chl srispéreryll) - 1- ( 3- chl or ophenyl am no) - 2, 3-di hydr o- 4- met hyl - | H

i m dazol e- 2-thi one; 5-(4-Chlorophenyl)-1-(3-chl orophenyl am no)-2, 3

“dihydr @ B3 #il- | i i dazol e- 2-t hi'one: 2, 3- Di hydr o-

| - (3-chlgr SR drSad B DR Dot oBRSY! - | H

i m dazollg- %@Pﬁ?%élrj]e 1-(:5—%%%0r ophenyl ’2%18%%) -rz,ogl-%i hydr o- 5- net hyl - 4- phenyl -
| H i mi daRbisselReted fionnieydrages, —-fSthymit-68-alkyl;

- (3, 4-di pet hyl phenyl m'n%éﬂ-rret 33} he - I H-jmdazol e-2-. 4 hione; 23
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i m dazol e- 25 L Rin@AE; 4-pyrimidyl, 5-pyrimidyl, thienyl, carboxyl, aminocarbonyl,

1- (3- Chl or o- E?Hnehﬁt[%}yi’l Ryl aminoy - 2. 3 dilﬁ?ar%- 2 et hyl - b= phenyl - | H

i m dazol e- 2alkillamives-carbonyl, dialkylaminocarbonyl, phenylaminocarbonyl,

'éth( (2)’ng? Di Ch:![l%(lggpgarr‘}/oln?f{nornﬁ'}e-njzfl;3- di hydr o- 4- net hyl -5- phenyl - 1H i m dazol e- 2-

wherein alkyl is a methyl, ethyl, propyl or isopropyl and phenyl is a substituted
or unsubstituted phenyl ring represented by the general formula (ID);

wherein o is 1 or 2, and R .is selected from H, F, Cl, Br, I, hydroxy,
alkyloxy, amino, alkylamino, dialkylamino, cyano, nitro, carboxyl,

aminocarbonyl, alkylaminocarbonyl, alkyloxycarbonyl, methyl, ethyl,




2,3 -Dihydro-4-nmethyl- | -(3- mtrophenyl am no) 5 -phenyl -

H- i m dazol e- 2-t hi one: 23 August 2005

2, 3-Di hydro-1-(3-fl uorophenyl am no) - 4 met hyI 5- phenyl -1 H i m dazol e- 2-
t hi one; 2,3 -Dihydro-4- rrethyl 54

- (3-met hyl phenyl ani R)p ’{51 q;m&eazﬁlvﬁre?anhmo@mﬂ cohtains 1 to 4
3- D|hydro4|soprop meth henyl am no) - 5- phenyl - | H i m dazol e- 2-
t hi one; 1-(3 -Chl org@lh@tnmsandﬁlkyhz SQCC@XMWQL%@M,-IEOMQWI 1 H
i m dazol e- 2-t hi one; oi’ﬁ @ydro 4-ethyl - 1 -(3-nethyl phenyl am no)-5
P 61

- phenyl -1 Hi m dazol 1eSO ne;

1- (13- Chl briggehesnad oy th’sri G-iupithed, %ﬁmymmﬂpp Gydyridiylrdtpyyidyl, B-

i m dazol e-2-thione; 1- - Chl or ophenyl am no) é

- di hydr o- 5- ﬂw&wcﬂapmwl é-mmg}yh e o bsitated of Hrsghstituted

2, 3-Di hydro yl - 5- phenyl - 1H i m dazol e- 2-
th| one; gil?\l}é/ﬁﬁgﬁgé F?E& Eﬂﬁ)éhgpﬁ%’é@@ai‘ﬂ)nnﬁld”&flﬁ

3-di hydro 4 met hyl - 5- phenyl - | Hi nig@8zql e-2- thione; 1-(3 -Chl orophenyl

am no)-5 -(3 -eyanophenyl)-2 Rﬁp : et hyl -1 H im dazol e-2-t hi one;
'5-(3 -C yanophenyl)-2, 3 -di hydro wehy@D - (3 - net hyl phenyl amino)-1 H
i m dazol e-2-thi one; 1-(3-Chl orophenylamho)-2, 3 -di hydro-4-nethyl-5

- (3- et h@nefsmrpwybﬂobeﬂalkhs JelddtddnfesiaanIre C2- Bﬂ,’ll andiox?, Akylokiyaitined- met hyl -
1- (3- et hyl phenyl am no) - 5- (3 -net hoxycar bonyl phenyl) -

1H i mi dazol dkgaminop diglkylamino, cyano, nitro, carboxyl, aminocarbonyl,

Tht i m dag ol SRHTSHEOR SRy Rt B whos SO BB P ARy )5 & et vl -
- hydr oxy cariaeuity) hetydin hﬂomymdmauhs I (o4 hateitbik phé alkyhivisale}ted from

H i m dazol e-2-t hi one;
5-(3-Car bo@?ﬁﬁ@é@ﬁh@ﬁiﬂﬂoﬂm?ﬂ'ﬂﬁmorophenyl am no) - 2, 3-di hydro 4- met hyl -1 H

i m dazol

Him daz%] %l;échg‘-gl(}%r%ﬂemﬁ xl@l;r W&Y &}%J@axﬁ %@}Ikam no) - 4- rrét hyI

H i m dazol earrids- (3 - Chl or ophenyl )-1-(3 -chl orophenyl am no) - 4- met hyI

H i m dazol e; 1-(3-Chl orophenyl am no) -4, 5-di net hyl - 1H i m dazol e; 4- Met hyl -
| - (3- et hyl phenyl am no) - 5- phenyl -1 H-i m dazol e;

_12 gﬁrg %yl £ Eﬁ late r%ﬂ:%}%o%lﬁ B}ﬁl ?z%_ol it azojalrﬁb':llnh?aﬁghﬁtwlf]a‘l BEdiy: |

- Chl or ophenyl am no) - 5- et hoxycar bonyl -4-nmethyl - I Him dazol e;
1-(3, 5- math Iphenylamno)- 4- et hyl - 5- phenyl - | H i m dazol e | -(3
- Vet hox§ bhdhphamareitical sroempition AsReripg o clati . dayieastivity against

1-(3-Cnl or "ﬁﬁfﬂ?)‘ ynyl ) -4-met hyl - 1H i m dazole; 5-(3
- Cyanopheny Q-Yd yl - %&?gﬁxwﬁngbhenyl am no)-1 Hinmidazole; 5-(3

- Car boxam dophenyl ) -1- (3 -chl orophenyl am no) - 4-net hyl -1 H-i m dazol e;

5- ( 3- Car boxami dopheny| ) -4-net hyl - |-(3-nmethylp 1H-| mdazol e;

1- (3 cm?*brfiﬁaﬁﬁ1 CaHHAbFrBRQIhBeeshE P BBRY ﬂgngbf r??»m

i m dazol e; ﬁf& bout 10 u/b

- hydr oxycar%ony‘?v%ﬁgllﬁ(ai&ﬁ ¥:hy - %Q%EI m gggrgfne?boué Op%g)r?ré)geut?galyl y

accept abl ewafpfit.t i on salt, or an ester thereof 11. A process for preparing a

derivative, a phar maceuti cally acceptable salt, a tautonmer, an isonmer, an
ester or a glycosylation product thereof according to any of claims 1 to

, S r ri.Si it he I%Px?g ]I{::eﬁq n al havi ng
the forairfﬂl 5%%5%3%%&%%\/\%%?@ % 1 and n %r etélgg dfehli‘(z? Ede?glel n
formul a (13electrl f¥oni theagroap coasistaigof pbwdem msplmmnsalskhltmns poeyganat e and

then with a hydrazine derivati ve th g the {5 r{{t \}% - NHNH2,
t her eby ob®BWEIORE SONCRPirales. EspRHlRsS ‘@fslma(?ﬁ@o £3 %ff’l eSSt for mul a

(1) wherei B, f@ediis.- SH 23 August 2005 50 12. A process according to claim
11 for preparing a derivative of formula (1), a pharnmaceuti caIIy
acceptable salt, a tautoner, an isoner, an ester or a.

26. Apn N-aminoimidazole or N-aminoimidazolethione derivative, a

pharmaceutically acceptable salt, a tautomer, an isomer, an ester or a




gl ycosyl ati on product thereof, wherein R2 is hydrogen, further conprising
the oxidative reduction of the N-ami noim dazol et hi one darAugast 25 13. A
process according to claim11l for pre%'gri ng a derivative of formula (1), a
pharmaceutically acceptable salt, a tautoner, an isoner, an ester or a

gl ycosyl ati on product thereof, further conprising reactjing the

ami noi m daz @lysopylaticn predye) ghergef, wpid derxatiiabaing ?%@“B?"’tjﬂ Efg&s?ftﬁ‘%’ﬁg agent .
14. Use of h ROJ M ol e or N-am noi m dazol et hi one derivative, a

phar maceut i ?g?%%fé%gog&%ag@% salt, a tautoner, an isonmer, an ester or a

gl ycosyl ati on product thereof, said derivative being a conpound represented
by the general formula (1) : Q (CH2)n L-(CH2)mNHN, N (I) wherein: m
is zeroor 1; nis zeroor 1; R is §elected fromhydrogen, nethyl, ethyl,
propyl or isopropyl; R2 is selecte D h)}dr ogen, -SH and -S-alkyl; Qis
sel ected from 1-naphthyl, 2-naphthyl, B phepyl, 2-pyridyl, 3-pyridyl,
4-pyridyl, 2-pyrimdyl, 4-pyrimdyl, 5 I mdyl, thienyl, carboxyl,

am nocar bonyl, al kyl am no-car bonyl, difal kykam nocar bonyl

phenyl ani nocar bonyl , iL-k&EH)g)lga-rbHﬂinQLf(ph%nyl ; (Wherein alkyl is a

-methyl, ethyl, propyl or isopropyl and phgnyl is a substituted or
unsubstituted phenyl ring represented by tye general fornmula (11); Rl 23
August 2005 51 (R3)0 wherein ois 1 or 2Rand R3 is selected fromH, F, d,
Br, 1, hydroxy, alkyloxy, am no, alkylam no, dialkylamno, cyano, nitro,
car boxyl whegdip:nocar bonyl , al kyl am nocar bonyl, al kyl oxycarbonyl, nethyl,
ethyl, propyl, isopropyl or Cl_3 hal oal kyl wherein hal oal kyl contains 1 to
4 hal oanoiseesnat 1lal kyl is selected fromnethyl, ethyl, propyl or

i sopropyl;. and L.is selected from 1-naphthyl, 2-naphthyl, biphenyl,

2-pyri dyP IS EBF iyl | 4-pyridyl, 2- pyrimdyl, 4-pyrindyl, 5-pyrinidyl,

t hi enyl, ROKks slcetdaStdnh Hy@Og@i, metsy bahill plopdl orfibepnypylyr i ng represented by the
gener al fgr_nula (I11); wherein Is 1 or 2, and R4 is selected fromH, F,
O, Br, R’inselnctedyiromhydresn, —SHandoS-alliykyl ani no, di al kyl ami no, cyano,

nitro, cayhoxyl m I Y yi-am c%aé_;gﬁﬁ,l,_ | 0 bonyl ,

met hyl , g‘ﬁﬁ%"tﬁ‘? %B%nl?ﬁ&shggrf’oipwp }girl}lﬁ’ l@%{gﬁa a )yil3 Bﬁedl%iﬁﬁ al é’al Kyl
contains 1 topwinkiaVloaipgimidylds-phkidylsthieagl, exbexylf aminoceebényll, et hyl, propyl
or isopropyl for the manufacture of a msgi inei. ,15. Use according to claim
14 wherei n #ikyipmine-cabpnyl, digkkylapyaogshuy iPtiFﬁ")f HmOSHRPAY: wherein n equal s

zero. 17. i L ai m 14 wherein both mand n equal zero. 18.
Use accord?%g(yfog&gérgélﬁ?fgghv\ﬁggei n Qis a substituted or unsubstituted
phenyl ring reh&eaalityds dinethyt egengirapylionisoptapyl ard phe@@S) @ s@bstimtgdist 2005
52 wherein ois 1 or 2, and R3 is sel ect edd;)rom H F hydr oxy,

, A, B |,
“al kyloxy,  ani noot wiskbatisHedBheny] HngyapaeeRisd by jhegsnerat f%f“lac{ipboxw ,
am nocar bonyl, al kyl am nocar bonyl , yl oxycar bonyl, nethyl, ethyl,
propyl, isopropyl or Cl_3 halgalk rein hal oal kyl contains 1 to 4
hal oat onms -and al kyl is sel ect\€d/of t h{fll), ethyl, propyl or isopropyl.
19. Use according to claim 14 wherel a substituted or unsubstituted

|
h | ri fed.by t |, f I I ) v i is 1 2,
e L. D SRER R ok B0 Sl )t MR P 1o L

alkyloxy, amino, alkylamino, dialkylamino, cyano, nitro, carboxyl,

aminocarbonyl, alkylaminocarbonyl, alkyloxycarbonyl, methyl, ethyl,
propyl, isopropyl or Cy.; haloalkyl wherein haloalkyl contains 1 to 4
haloatoms and alkyl is selected from methyl, ethyl, propyl or
_ isopropyl; and | '
L is selected from 1-naphthyl, 2-naphthyl, biphenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-
pyrimidyl, 4-pyrimidyl, 5,-pyri1hidyl, thienyl, or a substituted or unsubstitutéd
- phenyl ring represented by the general formula III;




am no, al kyl am no, dial kyl am no, cyano, nitro, carboxyl, am nocarbonyl,

al kyl am nocar bonyl , al kyl oxycarbonyl, nethyl, ethyl, prci}ﬁ)ﬂugdstsmﬂﬁopyl or
Cl1- 3 hal oal kyl wher ei n hal oal kyl cont ai spS 1 to 4 hal oatons and al kyl is
selected fromnethyl, ethyl, propyl or |sopropyl 20. Use according to
claim14 wherein m and n equal zero; Qis a substituted or unsubstituted

phenyl ring represented by the genes formula (11); wherein ois | or 2,
and R3 is selected fromH, F,(Rﬁjp, B , h&ﬁgoxy, al kyl oxy, am no,
al kyl am no, di ai kyl am no, cyano, xyl, ami nocar bonyl,

al kyl am nocar bonyl , al kyl oxycar bonyl", rret hyl, ethyl, propyl, isopropyl or
Cl. 3 hal eakiepd pmenoelz,rmﬂamawwe@ﬁmaﬂns @1, Ba I%@bmmmﬁomdnmmyl is

selected fro et hyl, propyl is.a substituted or
unsubsti t ut é@ygﬁéﬂéld@lkﬂémi@pf’ﬁg@ﬂf"éﬂ’ SV%?’EI@ %@ﬂg?agboqy& mula (111); 23
August 2005aﬁ?1am%r?al'%n 1,la gl @Ea%onﬁnﬂleﬁﬂ?ll t k?r@ﬁleﬂoﬁ&)ﬁmdﬁcl d, Br,

1, hydroxy, Kyl oxy, | am no | @&m no, cyano, nitro,
car boxyl , ahidlnakgirloeyin, halcalkyjtbantamdetolédm;datom adogll adixyl dasddentyd fromet hyl |

ethyl, propyl, isapropyl .or. Cl 3 | oal k wher ei n_hal oal kyl contains 1 to
4 h)altl oaltoorrg}/r‘gﬁﬂ'll’ﬁ x%gyl oz L50REIRYY» %Pﬁrﬁl t f§12 ‘%?Wam%‘ﬂbpzl or |sopr opyl .

21. A pharmaceutical conposition conprisi ng an N-am noi m dazol e or

am noi m dﬁ%@%h&ﬂfbuﬂﬁfaﬁéa Neamf%oﬂiilﬁi Ib %%hb%w%cggﬁ&ﬁﬁécﬁué i

tautonmer, an isoner, an ester or a glycosyla Aticon prodd er eo sai d

derivati vae;cé;ﬂatrlg salt, actammulndn Iis%ﬂ’feesﬁﬂés‘ﬁﬁ oby g‘lﬁesﬂ@tﬁkﬁf ptbdﬁartnweaf&ﬂ ) Q

(CZ)an Fb%_g’ﬂ NH- N, , N (1) wherein: rnis zero or 1; nis zero or
RI UF A lﬂ?‘#ﬁ’%@ﬁ haﬁ’é‘ﬁﬁi‘f‘l“f@taﬁwﬂy propyl or isopropyl; R2.

| s sel ect ed from hydrogen, -SH and -S-alkyl; Qis selected from 1- napht hyl ,

2- napht hyl, ‘bi phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimdyl,

4-pyrim agl ThéNp@mmlmrﬂﬁhzolédililénydmomﬂmathmnadi:Mﬁé t).qﬁlydnnaceutlcally

al kyl am no- car, Onait,, di al kyl am nocar bonyl, phenyl am nocar bonyl ,

al kyl oxy @579 Ts aR§EMET, éfISI@fo¥§IY§0%@%WPYO qwherecrfﬂfpw or
I sopropy tuted phenyl ring
represen"t‘:lrr%w%(/ﬁqtB @angﬁ:r?éq é#%}}hﬂhg%?%%%%lg einois 1 or 2, and R3
is selected fromH F, 4, Br, 1, hydroxy, alkyloxy, anino, alkylam no,
di al kyl agé1 yano,. ni tri) car boxyl ,.. am nocar bon¥ al kyl am nocar bonyl ,
al kyl oxy %Tam‘ﬂ%‘f‘ﬂ (azoleqriNpminagmidagelathioppderyative ralprmacagisslbpy | or
Cl1_3 hal I I | k I IS
a&le gﬂél)le"gaﬁ fiaﬁto?ﬂelrocﬂl 1§(¥rherc te@t'ep& al%l&gosé'fahlaﬂ d&{ 3 g&ﬁ’ o' KY

sel ected fr ected from
1- napht helhim 26 loapllai‘.rhl)’lI? ,forblsp Iaemyﬂcdu%:nmﬂt hdwlhg a@divisal wetirlity tdwayds tolyhan 2-
_pyrimdyl, g@?&lrlm dyl, 5-pyrimdyl, thienyl, or a substituted or
unsubstlltnéﬂ1 ﬁ’@ﬁ%‘“ﬂ ng represent ed by the general formula (I11);
wherein pis 1 or 2, and R4 is selected fromH, F, d, Br, 1, hydroxy,

al kyl oxy, am no, al kyl am no, dial kyl am no, cyano, ni tro, car boxyl , ’

am nocarXbiThe N~amiﬂoy’rhiaiaizmie oaiNbanjtoimidagylethiradebiaate, armiahynhceuabhiw
propyl, or Cl-3 hal oal kyl wherein hal oal kyl contains 1 to 4
AeeaRPIE Ry

hal oat o |2 {autogIST Y SHMEE. G SHETNA & Y'é‘?ﬂff%tm“rﬁr@ﬂwt ﬁrepggtbr opyI
as an acidiNeoé Qgrﬁgih?gz fioP u§gr£'sxat %&ll&lﬁ&{ﬁt 3br L 8R6ikin tﬂ@?{m oY

acceptable carrier arnmaceuti ca npoSsI t| I ng 0 cI aim 21
havi ndpepatitisd virhs dnepatmstcyvm& (a'ﬂa’-\'lﬁllﬁl&fcﬁlfaceutl cal conposition according to
claim22, having activity against HV (Human | munodeficiency Virus).
31. The N-aminoimidazole or N-aminoimidazolethione derivative, a pharmaceutically
acceptable salt, a tautomer, an isomer, an -ester or a glycosylation product thereof of
“claim 27 for use as a medicament against a viral infection in a mammal wherein the
compound of formula (I} is used in combination with one or more. retroviral enzyme
inhibitors in respective proportions such as to provide a synergistic effect against said

viral infection.



|

24. A pharmaceutical conposition according to any of clainms 21 to 23 ,
conprising said active ingredient in a concentration radigudusoP@Gbout 0.1
to about 100% by weight. 25. A pharmac®&utical conposition according to any
of claims 21 to 23, in a form selected fromthe group consisting of
powder s, suspensions, solutions, sprays, enulsions, concentrates,

granul ates, dusts, aerosols, tablets, pellets, ointnents and creans. 26. A
n N-am noi m dazol e or N-am noi m dazol et hi one derivative, a

pharmaceutically acceptable salt, a tautoner, an isoner, an ester or a 23
August 20125 Thé NIhniisiiidadle br PLafiweimithsy@hfone slefidattle] A phirmaecilifially a
conpound represented by the general formula (1): L-(CH2)m NH-N_N.Y, R2
(r) wher écreptable §3lbagightpmer,an isomar @ gpter or @ glycosylatian parfuct Bisredf A ogen,

methyl. S 51 RURRK L JeBORERRYLime FanitoR b Sekerlal 6 I iARgRcc- SH and

-S-al kyl ; rom1- napht i phenyl, 2-pyridyl,
3-pyridyl, 4-pyridyl, 2-pyrimdyl, 4-pyrimdyl, 5-pyrimdyl, thienyl, -
car boxyl gginocanaonxl, .al kyl am no- car bonyl, di al kyl am nocar bonyl ,
pheny| antrde APHBATION CORESIB& Y car bonyl or phenyl; wherein alkyl is a

-methyl, ehhl N-diRenidRbld SORCARMbinRASZIMIRRKE defivativel B SihakkiRaticaly

unsubstituated phenyl ring represented by the general formula (11); wherein
0 is | or 2aceepthbR3alisa wiosedresh sewen, B efter @ 4 glpeosylation prduxitheregf.ky| oxy,

am no, al kyl agi.ng, .di al kyl am no ano, nitr carb 1 nocar bonyl
1 kyl am oo grgTavs e S aa T sl by e gdort Brpt 8l " sopropyl " or
Ct -3 hal oal kyl wherein hal oal kyl contains 1 to 4 haloatons and al kyl is
sel ected from net hyl, eﬁhyl, propyl or isopropyl; and L is selected from
1- napht hyl , 2-napht hyl, RKiphenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-
pyrimdyl, 4-pyrimdyl (GHpyrim,tyl, thienyl, or a substituted or

unsubstituted phenyl ring, reprgesented by the general formula I11; 23
August 2005 56 (R4)p whereln is 1lor 2, and R4 is selected fromH, F, d
Br, 1, hydroxy, alkyloxy, , al kyl am no, dial kyl am no, cyano,. nitro,

carboxyl,lgat r boRyiy—nNel kyham nocgnbonyl, al kyl oxycar bonyl, net hyl,
et hyl, propylggﬁgﬁbropyl or -3 halgglkyl wher ei n hal oal kyl contains | to

4 hal oatonms and al kyl is sel ¢cted from nmethyl, ethyl, propyl or isopropyl

, for use as a nedi canent. 2 The N-ami noi m dazoi e or

N- am noi m dazol et hi one derivative, a pharmaceutically acceptable salt, a
tautoner, ;an.isonmer, an ester or a glycosylation product thereof of claim
26 for u¥bSE™ 4 nedi cament having antiviral. activity. 28. The

N-am noi i dagels 19r N am noi mi dazol et hi one derivative, a pharnmaceutically
acceptable salt, a tautoner, an isomer, an ester or a glycosylation product

“thereof ofszecdai by 26 for use as a nedi cament having antitunoral activity.

29. The am noj mdazol e or N-ani,noj I Aa) derivative, a
phar rra'ceg: }Sésfefﬁfglé"é‘&gﬁ‘ff%% mehyl. &haﬁ; gﬁégin(‘gilrl,glépg%léorrer , an ester or a
gl ycosyl pt {sQRlepie@ it hiMesa0t-SH and-84alRy26 or claim 27 for use as a

medi canent having antiviral activity towards human . imunodefi ci ency virus.
30. The Q—iambhoﬁegifmm drrapbthyh- Zrephdio tiahen et Wﬁﬁéyldérﬁ)v'glﬂﬂ\ﬁé?w&g’?’

pharmaceutigal l.y ..accept abl.e salt.  .a. utggg[ '@ggpr : or a
glycosylatigﬁ”ﬁ%ﬂﬁﬂttﬁﬁﬁgpggﬂ’opﬂ#ﬁﬁ 2 oéﬂb?§¥%1 f%%ﬁﬁkﬁﬁg. a
medi cament  fRblakiifé-hrbbhgl, t he pliglkifagiiaddatongf, hepaphérytaninucarbmnylhepatitis

Cvirus or flaviviruses.” 31. The N- ami noi m dazol e or
N- ani noi r ni dikyloxgearbomd odphenyht i ve, a pharmaceutically acceptable salt,

a
27 Tor ube AV mBARLKE Rl Soda R AT RARHE 1 feshudt  CIT

the or unsubstituted phenyl ring represented by the general formula (II);

(}aﬁ)o“”[z::::::l\\\\(11)




conmpound of forrmula (1) is used in conbination with one or nore retroviral
enzyne inhibitors in respective proportions such as to pfofugist 005
synergistic effect against said viralgg nfection. 57 23 August 2005 32. The
N- am noi m dazol e or N-am noi m dazol et hi one derivative, a pharnmaceutically
acceptable salt, a tautoner, an isoner, an ester or a glycosylation product
thereof of <claim31 wherein the retroviral enzynme inhibitor is selected
fromH YV integrase 33. A conposition conprising : (a) an N-am noi m dazol e

or N-am noi m dazol et hi one derjvatjye, maceut | I cceptabl e salt,
a tautomer, an i Fn lé%rt?eﬁn‘irlr{ &S&%@ggﬂ%ﬁffnb@dd%@ﬁ%& eof, said
derivative being a : 86, BNV RGIAS ROAR), nftey, Batbaxyl] ) : Q
(Ch2)n R L-(CH2) mcﬂ@%gnﬁl?lgﬂ%l wher ei n:SJ m'lis gero or 1; n)(is zero or
1; Rz is selected framnbsabanyknlkykeningtarbenyydlkylpxysestionyl mefiopradbyli ;. R2 is
sel ected from hydrogen, .-SH and - $ al kyl - IS sel ect f l4- ht hyl ,
2-naphthyl , bi pheny|Ef°QXIp‘§?Rf89q,°f§JﬁW%&9‘|YB” 9’%?;}}61?*‘2%1@ cﬂﬁ%&silnﬁgl ,
4-pyrimdyl, 5-pyri maghskomd MHdeMmilis SEdbm ﬂé&{ﬂ?@tﬁﬂbpmpbd or

al kyl am no- car bonyl , di al kyl am nocar bonyl , phenyl am nocar bonyl,

-al kyl oxycar bonyl or ipdpsoppl; andherein alkyl is a methyl, ethyl, propyl or

i sopropyl_ an h | |s bstit d... or Y] hgnylk: 141 59
represen Sglﬁgtfﬁré%abh@?@'ftﬁﬂo 'ﬁﬁ?%{hflr P?ﬂe?@'ggéé‘ylﬁggg?ﬁfgg#lgg %]vher ein o
is 1 or 2, ajshnfidyll §-pyahReeslplrigrayt thienyCor a Bibstifutedyrdmentystituted kyl oxy,

am no, al kyl'am no, "di al kyl'am no, cyano, nitrgo, carboxyl, am nocarbonyl,

al kyl ani noc ahonylyring represéntsd ksathe general feenpa (et hyl ,  propyl, isopropyl or
Cl_3 hal oal kyl wherein hal oal kyl coptains 1 to 4 haloatons and al kyl is
selected fromnethyl, ethyl, a)op @ i sopropyl; and L is selected from
1- napht hyl , 2-napht hyl, bi ph P, i dy{IID)3- pyridyl, 4-pyridyl, 2-
pyrimdyl, 4-pyrimdyl, 5-pyrimdyP’threnyl, or a substituted or
unsubstituted phenyl ring represented by the general formula (111);
wherein p i . LS. , , dr oxy,

al kyl oxy, gvrlﬁ%ﬁegl,g pﬁ'ﬁ(l?ﬂq gmﬁlf\aoi,{ l(ii%a egt;%fl gl(riﬁdng?p}cd;lér}?o%’, L ni (tirro g?’ aclzléfl% Xyl ,

am no;:ar bonyino, lalldyydm'ﬁb,rdislﬁyibl mindl izp?raiv?ﬁmmymﬁofm;l?minjonm‘bmyl, et hyl,
propyl, isopropyl. or Cl1 3 al oal ky erejin oal ky|] cont ai l1to 4

hal oat ors aﬁ&ygﬂﬂ@?cqf@”é’blag@tl@@cﬂpﬁml’ Wéﬂ?ﬁ’bl?ﬂlﬁtmﬁ?l’},ﬁ’ 15PRgYHL or (b) one or
Tor € T LT OVhABLIKSIGHERiA NI BbctafdS 1% 8" dh PKYINE sAERA] fomD
respective proportions such“as to provide a synergistic effect against a
viral i nfectiethyljethd, propyivadd as a conbi ned preparation for sinultaneous,
separate or sequential u i retroviral .infection. thera

se in . C . 34. A
 onpoot ¢ i(BHORATRURCTGEeA FaRReIBhibNgR R dilogialy SV AEPR HLFIRRREVE nhi bi t or
is sele e V., d I Shietd; ; t SHF BLASE :

i nhi bit oﬁptsr%rﬁljé eolghd%4 rf'&r ve‘?gi % %ﬁ%%t%?%fg%%}’g%ﬁﬁiat gi?ésl, ﬁlrr?l(:)dfelﬂ--onucI_aéosi de

reverse tmamsal, iaptaacenbinéd prepanatiomfial sitdulfamsons,coeperatontyi siquental use in

retroviral infection therapy.

34. A composition according to claim 33 , wherein the retroviral enzyme inhibitor is
selected from HIV integrase inhibitors, reverse transcriptase inhibitors, nucleoside
reverse transcriptase inhibifors, non-nucleoside reverse transcriptase inhibitors and

" HIV protease inhibitors.



