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5 As illustrated, structural formula (I) is specifically intended to include, for

example, at least the following B-ring hydro isomers:
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and may be used as a therapeutic approach towards the treatment and/or prevention of
HCYV infections.

In a final aspect, the present invention provides methods of treating and/or
preventing HCV infections. The methods generally involve administering to a subject
that has an HCV infection or that is at risk of developing an HCV infection an amount of
a compound or composition of the invention effective to treat or prevent the HCV

infection. The method may be practiced in animals in veterinary contexts or in humans.

S. BRIEF DESCRIPTION OF THE FIG.S

FIG. 1 provides exemplary compounds of the invention; and
FIGS. 2-63 provide exemplary synthetic schemes for synthesizing the compounds

of the invention.

6. DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

6.1 Definitions

As used herein, the following terms are intended to have the following meanings:

“Alkyl,” by itself or as part of another substituent, refers to a saturated or
unsaturated, branched, straight-chain or cyclic monovalent hydrocarbon radical derived
by the removal of one hydrogen atom from a single carbon atom of a parent alkane,
alkene or alkyne. Typical alkyl groups include, but are not limited to, methyl; ethyls such
as ethanyl, ethenyl, ethynyl; propyls such as propan-1-yl, propan-2-yl, cyclopropan-1-yl,
prop-1-en-1-yl, prop-1-en-2-yl, prop-2-en-1-yl (allyl), cycloprop-1-en-1-yl;
cycloprop-2-en-1-yl, prop-1-yn-1-yl , prop-2-yn-1-yl, etc.; butyls such as butan-1-yl,
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atdny 6fyd par@ft ayiit EnSHeRmASs definéd Rieih.- Ypidal Xllyl groups include, but
op- ﬁ butynyl s such as but - -yn- |
a{ﬁl ot fﬁfte?’ g ﬁfOSPv{e“V%hfme agranthryjgne, aéﬁre,aphthalﬂ@p the |ike.
aééﬂh@%aﬁthrylgﬁ’e hitB@tdhe Qzuldse, B&fz&neoéhr?gég%ggfoné%bﬁﬁdrsrggeg&

refers to a radical of the fornml - wher e
ifworene ah"'WF"% Pe’@9]le|“€>é1ek"})?"eg¢so'uéaca%€ éferfdamd, ihdane; indeng,0

RepHRAGHR Slric¥Re, ee@ﬂmeesc@k}%vaxa{e %59& maleué en&%e af e

not limted to, nethox et hoxy, r opoxy,
peRtaleye PF'&?RhﬁEﬁjP%leyne @E;@Iabp‘r cppwaoﬁhyeneqy@mmmadphopynene

Gy Fah HRE% VB ¥neARPhdndRnd,| thr?a‘phthalene and the like. Preferably, an aryl group

comprises from 6 to 20 carbon atoms (Cs-Cy aryl), more preferably from 6 to 15 carbon

atoms (Cs-C;s aryl) and even more preferably from 6 to 10 carbon atoms (Cs-Cq aryl).



" Al koxycarbonyl ," by itself or as part of another
substituent, refers to a radical of 15 the fornul a

“K)ﬂmﬁmnﬂbkoxy, where al koxy is as defined her ePeir/US2003/026478
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" Al kylthio by |tself or as part of “anot her

substi. mula . :
_SR31, % kgl F\@aﬁselz oan grtlg;? Fno&ﬁer 8%}185?%59%&59{{) i) ﬁcyﬁgc alkyl
dg‘bum mdviner @leﬂ).f theRg(irogaensrad bondectoardaibon alofs tygitally Hiekminal
T s T e B S

cgrobmspnapdel, bitiate, nocymltaneﬂlﬁehk)tlm Qhen%éﬁllam%%)d phidhPether@NG],
or as part of another

: heg{hr%éw Aiy?é‘@%‘érlgthr% I3l r?'o‘WBU‘SV‘éWF“ érybrrarhﬂaobenzyl

Wdiphﬂﬁ)pb@iylegfaﬁupyl dRd thy Ble. DWhéB 8pdc RGN mdfeti@ e mtended the
h%/ ro?en ato Si n9I e carbon 25 atom of a

‘FE”WH'Q k%’;‘/‘/ ErIRes e or ddalkmybis ﬁsedrﬁ’rﬁf%rarly aanyirylalkyl

QETOUPS (CHCYaSlalkgI L. g, Blectalidall, AlkéHyl &dalmyr 504 % the arylalkyl
deri vez from ?ceant hr yl ene, acenap g ene,

EBHNS (Gt kY ad the aEyh meiebnis <Ca€wr gm mofsefigfarsbly, an arylalkyl

CHOVS® l(‘@g-CSbPﬁr?ﬁﬂ@E e.gf, eQMARYINARG ! of leH@S'lerH@rety he ﬁ@%ﬁﬁﬁkyl
hexaphene, hexal ene, as-indacene, s-indacene, ind

i rraléwé< -G pH handdbrearylgpeiety dnEs-Goaapiaed evenaeqrap@rmably, an
%ﬁh&?ﬁgmﬂﬁ@'{@a @ 5)4ﬁr9ll'aﬁ(9pe gP ﬁﬁtaﬂ&ﬁﬂ alkengl ﬂ' Xﬁ&lenq&e ¥ of of the

pent aphene, ene, phenal ene, phenant pi C

A ¥Rlkylegraup 1,9;(/% o alkylapd the arylanaicty r'&@s@eoi aryl.
trrphenylene trinapht hal ene and the like. Preferably,
an aryl grou conprises from6 to 20 carbon atons

( C6- C2Arvipxp,’) by itssif er prrnaftef atyither Substituentt rfetHto @aadicah of the

((9%9 ): re preferably from6 to
Toftilla O at]‘ghr?s?er%@és- %%ﬁgér/y IR W0 2004/ 018463

PCT/ US2003/ 026478 " lalk 1," by itself or as part of

it RO EbkL bttt ) BT %f‘agf’%ﬁrss%é%ﬁrga 1o o g e

dbomgla tcy-rarmk)ll,wr&retaaymnkmak as definsPhedeinar bon atom is
replaced with an aryl group as, as defined herein.
Typi cal arylal kyl groups include, but are not limted

to, benzybxycZbomeNyy Bidﬂfaﬁ-as part anotﬂemsﬂiﬂeﬂi Aérs td a radical of

e topmrRo T ROREAST e andnenisberidgren.

2- napht hophenyl et han- 1- yI and the like. Were specific
al kyl noieties are intended, the nonenclature
aryl al gﬁ%—r’l—ﬁ Oy (1S Park atangthersupptipaag isfersitasa gagical of the

Rbﬁrflﬂéf IYOYNR AR a\K/IYeIr@R%)éhd R@ra?éj&ch Smc(eﬁé'rdgﬁw of%ﬁ%/ bty
t he al kanyl, al i/m;or al noi et

érlyftsrl frgm th"g%’B‘ERJCOi“§St("@Pf peea} Wiyl aamyctq@acyﬁrsweﬁm kerajn, or

aﬁer@r@ve@z R)2 eﬁ‘lmﬂ” talEq t%g&ﬁ&fvﬁthm Xrtro r? t?‘?\l/rh%’rl th(]:)o are .

oup is (C6-C20) aryl al kyl any
g’l"k@rﬁ‘yf""@ra cysiRbatsrpalkd riag g @Iﬁnﬂhhergnyl aI kyl group is
(C1-C8) alkyl and the aryl noiety is (C6-Cl2) aryl,
and even nore preferably, an arylalkyl group is

( C6- CIEdmpoundsofithe inventign”, refeheletic()abmamym ergbigasyed lrthe various
i L K IR T AT S M.

'baidentifisd By dither thseﬂfcmdxral asxcm&r 4dndr cleemtitd) @ime. When the chemical
%HﬁaﬁrletaHg %emiga?gz?rrrrescotnﬁrc? the qller(r:lﬂ:lal structureers determinative of the

identity of the compound. The compounds of the invention may contain one or more



formula -0-aryl, where aryl is as defined herein.
"Aryl al kyl oxy, by itself or as part of another

waobgpvidseent, refers to a radical of the for neACHUS2003/026478
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-0-arylal kyl, where arylalkyl is as definéd hefein. 20
" Al [ itself or as part of another

< e AVEETNRE e i b i, ARy B PprsPRERALS soch o

- GuBje-Ondrspmersifher geoateyrc isd@nedsy, rdamienechabtongirflor diastereomers.

L e A P
- SOOYUNRSEEPIB@B( hevbiareacdRdphse4bos3Ble asrfig@adibns at those chiral centers
indﬁ%enq§pgl¥.of ane, anot her selecte% fromthe grouP
cONSTEE S °‘WWP8"3Q&“‘C PRY [e &g OmsiEiF 3y Rega, enaptiomerically
?ﬁifrb tf)ﬁdiadh&?ct&i;]d’ﬁic?]lw pu_r?l an@ Emtiit)maﬁc%/and %?eoﬁﬁfiﬁr%ﬁ’aixtﬁr&k en
et.her . w e nitrogen ato 0 i C ey are
BT er A SIE SO HE TATER G e (S AiCLtaBfF frapponent
heragticmerS6r stécosigvamendissingfsepdifion MatBRGheRdr chiff §fnthekiQ techniques
co unds enc assed by the various ,despriptions,ang
QBB KR Y i kA2 Artise QR GOMBSUDIHOT the-igVenian St @lso gt In
t fé@eﬂaﬂtﬁ@tﬁﬁlh@@foﬁﬂé/ incR@inl @Q:rgnblffbﬁl‘ij, thYke®d foh® aind RBltdres thereof.
chem cal structure and/or chem cal name. Wien the

ciesrreiagly. e heprqat Bruatiees drripte herein sReompattalli ropsible fatomeric
Cfois 6fthe Flubttiddbiompbendd TR InRLANSf He iAV3RSFSE AilinQhide
ey

t he cpnPound. The conpounds of the invention

clsptepical lydpkelegrcomppiands ovheye ope ounere glogs have an atomic mass different
Pirdrh 2RO AREdRvetidhdIB! foffith ﬁaﬁm?ﬁ%e@esdmmt DSy be
and therefore, my exist as stereoi somers, such as
deaerperaisd o the spmpaunds ofthe inyensiopinclude, tybare gy limited to, °H, “H,
" OEAREIISN, 189an [AeTS1sQr sl St RAMBSias o RE MR nay exis
wheh stereochenistry’at’ chiral centers I's not

sinawsdlvased] fotrseasorediras selvatedforms inghdingdg piated dormiseané asN-oxides.
enc SSi figuratiqns at fhose chjra
CHRARE B Mo Bl Al RO o R B Al D3R BT b s
(mventiong€emaid cangBiuhds g wifeepresemamieniorernaycexidt yn mpltipke ceystalline

di ast er,eongeri cal | r and .enanti oneric d

Y FAGEBTErE iep il B! o R TG s g T the uses

StontetplBal BB the pratent lavagion and &€ int@ded t6ad withirDthe BRpE of the
. enantioners or stereoisonmers using

coq%onent
SREFEPEMY SR echni ques or chiral synthesis techni ques
wel | known to the skilled artisan. The conpounds of

the inventi Jmay also exist in 10 several tautoneric
forms Q&ﬁﬂgﬂn yt'ﬁg]f 8ndsIPaft F aRothep aibgiitnent refiers ta A gaturated or

MinshtdFa@sy c&&]ﬁzra‘ﬂ@ﬁ radicAG ﬁﬂﬁeﬂ‘in@&ﬁéfein.t Waefehemt G level of saturation is
structures depicted herein enconpass all possible

t 3D ddethe domerslaire oeyclagtkanyly ersteydealkpnyb ipusafdEypicaheycloalkyl
CLBRRUAMSIeObut bRGiot IMAEH oOFolBR e edFronl&)ciifopane, cyclobutane,

i sotopically | abel ed conpounds where orie Or nore” atons
herglopenians: @islobexpae aind threflike e Prefergblyp thetchieloalk Jigranpreamprises from

CHRV, [ I [ IS0t
CoB SR UGBk IR B RO .
i ¢y¢loatkkydn i ncl ude, but are not linted to, 2H, 3H
13C, 14C, 15N, 180, 170, 31P, 32P, 35S, "F and 36C1.
Conmpounds of the invention nmay exi st

“Cycloheteroalkyl,” by itself or as part of another substituent, refers to a saturated

or unsaturated cyclic alkyl radical in which one or more carbon atoms (and optionally any

associated hydrogen atoms) are independently replaced with the same or different

10



10

15

20

25

30

in unsol vated forns as well as solvated forns,
i ncl udi ng hydrated forns and as N-oxides. |In general,

wo b@4loysisat ed, sol vated and N oxi de forrrs are BCTHRING/026478

t he scope of the present invention. ""Cefta W Tonpolinds” ™ ™

. :
g 9 BSSINLP £E Sh oLBAS g
Fihy'@cidaalN,fPoQTS S$irac. erhbr\talsﬁe’a:iﬁcflé)\rel bhatitaRs is intended, the

C esent entjon and are nt ended
OB 2o ek ™ 3 orlahetpalkei ™ Rvdn o

@ybhﬂa‘biﬂyil grodpy inchugle] tut &€ nadinfieed to, ghoudH8drlveH from epoxides,
uent ers,.to a g@turated or 25 unsat ur at ed

a21r nes tthéﬂrWF 1?1 &F%léilmc marp, fqen;éaer%qeepﬁenwpelpérag)hdme
sgyeolldldne ciu&melxdlﬁé afd@thd iRé. | I&Bferaﬁly th@tc?é]%%roaﬂm group comprises
$o gg ure { ﬁ@lk nyl" or "cycl oal kenyl™ I's used.

T 24 T8 BT @r ﬁYﬂel‘%%alklﬂmndawe REsferably from 3 to
|7 rivigt abeingd @+ 7 1gérnbeRed Qerohyten@ari(mm cycl opropane,
cycl obutane, cyclopentane, cyclohexane, and the Iike.
Preferably, the cycloal kyl group conprises from 3 to

10 ri nDiaftyQiiEind, CBy feseft o ¥ %Mf'ﬁ%tﬁer%ﬂ&u[ﬂéﬁ@re@%@foei'rgéﬂlcéf of the

Hom3t%3g|n %om cycl oal

‘feryin At dt Oéth?re BYd Rt gesjechy rndaBenﬂaﬁhy Oépngmhqe selected
SIS thie %#&Etzonsfsﬁﬁff)isalkﬁ afid @}@Ioldfk?F &9derAEd HASAT R%@r s%gtatlve
cyclic a in which 0one or nore car

@amplmfumlawlnawup@gge@q buteret oy Himitgé to, e\mmthy)aname

,ﬂggq I Lent 10
gﬂ§?%4%3(g%% USZd@k%QQBQgg&%%g?@%%QQg&ﬁ{Typlca
Hestctahoxt etRylaming (iystobexybépreppominoaind thedikei ncl ude, but
are not limted to, N, P, 0, S, Si, etc. Were a
specific | evel of saturation is intended, the
nonmentapgand ot ‘Hald,d hpthemselvdsanyd Partanf another substituent refer to a

e used. Typica
cycﬁ%ﬂngéf%gﬁbgﬁﬂ&bgﬁééd|%CIude but are not limted
to, groups derived from epoxides, 5 azirines,

0. eri ved fr. es. 5 azirines
bi per HRUSHE VS bR of BoMeCibiiee? rBEf A e o gepup a

defiinedihereln ik evhidhront er mbieyof tHehgdoyed zﬁ&ﬁi E rré}ﬁ‘dck&' lmtﬂ El‘ﬂh'l@ group.

r S, &pnﬂa Or|n atons é-lo
DT R S BRI sPecifealpeen Sy B B pyohaloaltyls. dleosikyls,
mrm@aadytsn&c (ufﬁ)-t(? peRATbAK RS TheHaRLEPE @@ds{‘it‘ﬁh}ng a ll%goalky] group can
'Di a%@¥lan1no tég‘gltself or as_part of anot

D EeOR they Fa i iffergnta Foprale: B crpression omzahaloalkyl”
ilYRAGFBAuoroheihs], Rﬁf}orafzdch%%étl?ﬁ alfﬁametﬂyn m&ﬁaﬁ}ly of

one anot her, selected from group consi sting of
Artlaproethyly 1dydiflporpathyl, 1 3&1%!@?%& Inle}-tifhoroethyl, perfluoroethyl,
Bepresentati ve exanples of dial kylam no groups

i ncl ude, but are not limted to, dinethylam no,

nmet hyl et hyl am no, di-(1- nethylethyl)anino

(cycl i ,

gCyC ‘gﬂg@)&g&% ooy ;t}\éif)oﬁgg nﬂ}ﬂ { Cyclrer tébgi}ﬁuszrztbrreg:rs tlo)a Inongvalent
pieroaramati¢ fadical’ @av@mﬁhe tsamowﬂla)If one' h){dyogm etopcrane s single adm

Qf"zf éaré}rt h Ql%mﬁ{atlé ;ll?g E)Js{e dgﬁe ne% herem al“ypmaH:eteréaryl groups

ronD and ora
include, but are not limited to, groups derived from acrldme, arsindole, carbazole,

B-carboline, chromane, chromene, cinnoline, furan, imidazole, indazole, indole, indoline,

11



10

15

20

25

30

20 "Hal oal kyl ," by itself or as part of another
substituent, refers to an alkyl group as defined

weneioms4n whi ch one or nore of the hydr ogen armszoss/‘oz“ﬁmv

replaced with a halo group. The tern1“haloaIEYP
i ncl ude

Suﬁ’io?nlz%lgf E(Lqe}{zoﬁantﬁ,?gﬁ]rgrgf%yisgmdcgo dsmﬁjﬁﬂ{l% 1%qu1nolme isothiazole,
pimxhwllto ah;h‘ylhmdm'éh@cahmcrhe QroRSpsintigine tput:nangmame

u e.the sane, or
CP%F I?er eéni ne(‘:llll—horipzclax a%p?azaz"}eh%teré‘ﬁ‘ber B‘érérfeow ra‘{ @[ra@‘j ‘byrazole,
Mfldﬂﬂlﬂeyby’n(ﬁ’r& Pﬁﬁh'dﬂheﬁpyfm}ﬁf ﬂ’)lﬂfbfl@lﬂﬁtdﬂy'iazohhc quinoline, quinolizine,

-quoro eth iflu

PR RER ool (atsla B pRee. Fitzolg: apteneo s ke

Preferatliyf thel aetexemlyygmu;iconipnsés frdnti 5 td mxﬁ@auhw (5-20 membered
erfl uoroet Het er oar itself or as

Eletoat). Ao Meterab i 5 ol A e G- Wmem oG Jo RToBr

:Peefb@édarecm@mtm@s adhdiaberfled frédhidyhdnb) ?yﬂ@ﬁ%kotﬂgphene
ne dr ogen mo froma Si gleatmn of a parent
’e % ﬁeyrf iy AU P e aé%ledl%‘fi%%‘a’dr?éfaél“ﬁ
Typi cal heteroaryl groups include, but are not
s derived from acridi ne, arsindole,

limted to, grou
car bazﬁ&‘é‘-”—‘i’e‘. gfslﬁ% hopgecomprpRsigAEomRassed e the invention defined

Gy AOIE- Hﬁg” Jsld V%E‘ted héFtif 28 h&ompBHAZ P4fbe et ®r nonaromatic
i hdol i ne, 2004/ 018463 PCT/ US2003/ 026478

Khﬂ%@ﬁﬁmﬁ@)'ﬂ@ébéﬁ?@ﬁ@ﬁaﬁnﬂﬁﬁbﬂmﬁbnene i soi ndol e,

I soi ndol i ne, isoquinoline, isothiazole, isoxazole,
napht hyri di ne, oxadi azol e, oxazole peri m di ne,
phenant hri di ne, phenanthrohlﬁ%\ phenazi ne,

pht hal azi ne, pteridine, purlqskzpﬁran pyrazi ne,
pyrazol e, pyridazine, pyridine, pyrimdine, pyrrole,
pyrrolizine, quinazoline, quinoline qui nolizine, 5

qui noxal i N 1L§{]Je?%r%lnedne E(ﬂt‘oﬂgﬁe?&g éOT%e Fr%knoj( eY Z are each,

t hi ophene, r azo xant
Ialdebe'rdahﬂ)yqf oné endier &%, &, I, h@u‘%m % Srap O; sreSU hndThaf cheh,

er.ed ghet ersoar
ShasPardghit e v, TR S R sk B G o nfFaenyy of one
fa&(bthdfroaﬂepte)i fronPhe g@op edlsh&ﬁg%m@ﬂmgexg foawep sikgl; subkitoRe lower
ed from ene, ol e, benz I pphene
L T e PP e B Gkl e o, Bt gycloatky,
amameeoamﬁ fupdidnede/clohfleroliRyicIodel kdlGalkyl, eﬁ@fosalbxﬁemhose
? E oqya%s by t he |nvenE|on def i.ned

B’Y 48 ai%qa thyl e fipepraethyl, lewepal Hmmgw@gﬁow alkylthw
wmatkbsay,qtabsﬂmn@mtan@xy (rﬁecﬂrxg duﬁﬁﬁﬁé@ﬁ)etha—)%}elo%eﬂ ng
has the general formula: X-Y\ , that

ihpisTogtkaxy. sristHivgrddoves hegipalkpsy év@@al'@m% supisipted gycloalkoxy,z
%%&ol%?é?&lkoxgnﬁﬁﬁﬁﬁlg@é}kioﬁet@;oamgﬁ/ Rt nQBalk&’y, fbhohNom¥Roxy,

, are each

idihalomerhoxittrialometbory, tifleramethoxy, larer di- oNmomaikylamtingz1 8
%lﬁtlﬁ%howém e&mgm&l?{mﬂg aQ)n substituted aryl, aryloxy, substituted
aryloxy, phenoxy, substituted phenoxy, arylalkyl, substituted arylalkyl, arylalkyloxy,
substituted arylalkyloxy, benzyl, benzyloxy, heteroaryl, substituted heteroaryl,
heteroaryloxy, substituted heteroaryloxy, heteroarylalkyl, substituted heteroarylalkyl,
heteroarylalkyloxy, substituted heteroarylalkyloxy, carboxyl, lower alkoxycarbonyl,
substituted lower alkoxycarbonyl, aryloxycarbonyl, substituted aryloxycarbonyl,

12



20 anot her, selected fromthe group consisting of
hydr ogen, |ower al kyl, substituted |ower alkyl, |ower

wWhedeoosabkyl , substituted | ower heteroal kyl, PCT/US2003/026478
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cycl oal kyl , substituted cycloal kyl, “cycl shateroal kyT',

SaL}gl%Lﬁgfo%&fga?%o%ylc gt?thtgfri g%‘lleaﬁ%'l)l/c?xylczir%eq&hr & h%rf’ﬁffl substituted

t cartfaimagr, ou’eztdm;MI,,submm&rd cafblﬁmloylhﬂﬂ)famﬁydlbaibbﬁtuﬁe& @lulfamwr and a

al k al koxy, , ower . al koxy,
TPV SR o TR SRR o R Trkenag Ko Ruaangh hstipied
saybmalkyubmbﬁeamlkyh@tsemah&myyLohamhmaﬁl RTBX Yinker may be any

substl ted ¢ j gﬁ F% g{QIoheteroalkox
B thlvBertdie R atieh i edt motctuihe ik g Rigmy Suitable
niinkesahdhidz] bud e, not Hirhhc’:li t0 rfﬁ&lhtwﬁ)éele&téd fagth @Bk BUP Wnsisting of —
@%gsuoroggbp > er di.- _or. _nonoal ky] am no,
tiot tit SdO ot AN IC(RbRGATRRyAN spRBinatigng fhereof.
subst iSuithigel h@ér}é&ycle@hﬁéhﬂ&)for SdRplel irsébla%ies BytldRsYoxadiazoles,
phenaox stituted &ﬁfnox%&garyl al kyl, substituted

y
F%{?Skihlazog? nidazale olegpthiadipaples mdé’ddrarisﬂn&r%wre&fy

biiadle hy @8 soyeRXof thehEdr&hRatidted hé:%%}dntc ebRpoun8! RERAL, Ydr
het er oary oxy, substituted heteroary

HEp@Padipy P péymer5§wglﬂ g tetr@\:rdweme@%r%méhwp isomers include, for
rb?&ﬁlbféaf YSIOQAZKW:&O?»YSOX%B% Litlébtxﬁﬂ)hlﬂgst R6LB5Ndikd ?{i %ﬁzolmes

car OX | ower al oxycar bon subst it ut e

al» ?cﬁxfy?‘@dld!i@m@f‘l) éﬂhmr@&ydawénmles I gliliydugt b@4-oxadiazoles,
w&am& %meﬁaﬁh s, é?ll) \eﬂga@%‘%&gﬂe%gﬁ) Bty drbintd93! A885E &nes

aryl al kyl oxycar bon titut
a(te}ﬂahj'ckgth@quc,Sé,r(BthahydrctameHtSéD -dihybstriazolesd

SEFPATRS e SRR O LSRR i

fd])luym -4, 2-4I-_thﬁ§llﬂzolvméﬂ-ﬁ dTH_y'drq— 52,4-thindikmles anzl4Riliadiazelidines

J I l. h t | kyl
SRR 2R B SR B R SRR B L
Eetgahydmimiﬁanwsrrs suitable for attaching the R17 noi ety

to the nitrogen atom Suitable I|inkers include, but
are not limted to, noieties selected fromthe group

consi sPamat Avbmatid Kin Bistéin’; refars to@h Ghsaturat&Bclic oﬂ\ﬂi'd'lycychc ring
Cél‘,f%l SO2NH- and conbi nations thereof. Sujt
ﬁ%f 2y

B8 & §oqueggéelecfreﬁx S)@Sgg]nﬁpgmfl?aél@wg,‘it&eg g/lthm the definition

R Pk Ot QPomadi¥ el SR Sire fuSPHAFER! s§stemd MIVAEQ &% or more of the rings
i m dazol es, triazoles, thiadiazoles and hydro i1soners

tFRATRBALic AN ogg P EpEef Hg dines 3re stterpisd of unspirated, such as, for
gb&gﬁﬁkg@%&ﬂ;ﬁ%@ qu%rrr;g "I:ﬁsﬁglhajl&le ﬁ(?{m%ﬁkq %a{nﬂh %%QSUC Iu?é systems
iiBdlvde; but agyrat limjteldt 1o, dcsantirylong, mﬁnamehylémracemcanphxmene
.Zdhlh‘?‘&)éﬁ% I%djl&% be%ién o@ﬁ@é@r{e {b?cmeﬁe Iﬂ%%%&lgne Huoaned P%Xélcs'c?ne,

I SOXazo I hes azol'l nes razo
(h@kHpheineh hiekatend, a3-intlacenadi-iadawk s jndane, mdene naphthalene, octacene,

oxgl’ ?q“ed‘y gaéeg‘el?‘%ﬁﬁ gé'h 3?%({) %neagegfagé(naezgentalene pentaphene,
(poy)endi Wdilﬂtehpl&nait}esne pilaerezpikiadine g8/reb®d, pyranthrene, rubicene,

E«éﬁ\feﬁlﬁl,gﬁd@r?%?lﬁtﬁé%ﬁﬁéfhe(liw -di hydrotri azol es,

triazolidines(tetrahydrotriazol es),

di hydr o- oxadi azol es, tetrahydro-oxadi azol es, (3H)-

di hydro-1, 2, 4-t hi adi azol es,

(5H) - di hydro- 1, 2, 4-t hi adi azol es,

1, 2, 4-thiadiazolidines (tetrahydrothiadiazoles),

(3H) - di hydr oi m dazol es, (5H)-di hydroi m dazol es and
13



tetrahydroi m dazol es. 20 "Parent Aromatic Ring Systeni
refers to an unsaturated cyclic or polycyclic ring

wayekem4invi ng a conjugated it el ectron systenPCT/US2003/026478

10

15

20

25

30

SpeC|f|caIIy included within the definifién” of"

par e ntPal%Fxpﬁa&JogroHapchglgsé%&ﬁ@n & eers Io%spzi%gt: %-%En?%n%gsstem in

oWble pnfrmmeor@tarbdneawmngsd apt@nslat amyal;seciaxad hydiSgeinUka@iss dre each

Sﬁ‘c‘hﬂ) ﬁgerr]lélg' perg a%&?d \?ﬁ? [Hg g?rh%%r cl’l ﬁ%r%%%éme fop- ell'yﬁgalggpéetr%arﬁns to

[ nplacﬂj@g: ciybin @ores molludé b drefbotlimited @ NOPD Y, 8N @:c. Specifically

acen nant ryl ene, . anthracene,

e ARV 8 B RGP B Melbspaimiaic Ak PGS o rne

f :tymame frewhible &0 meore ohﬁ%ﬂ@ﬁ%&?@arorhﬁk&in@ Bfe ordfiork BEIRE BALS are
ene, ene, octacene,

: ht hal
SRR R G SRt As0lFE Peinl. BRI enadi AR benzoturan,

pehdrasne chrorfB] iad ¢ deoﬂ]ﬁéltxarﬂh&ﬁ Catc. 3By pRAI YAr&i Beteroaromatic ring
phenal ene, phenanthrene pi cene, pleiadene, pyrene,

 pYFEmE fclide but aip netdaited to.arsiiioley sashaoles i-Fashitie rekirasrae,

3&19'01{181% dihdeBine, Fira\ G304, Qﬂtﬁf(ﬁg’ n?(gy H%%l@&s ngglﬁzq’l?e,

'Par ent_ Het er oaromati ¢ Rlng stem ers to a par
aiseheataferan,iispghiemene iroindolghiseindoding ispquineling, @athbmie,asaz;mle
(%ch%%nh@%idn&ol%n& 3518 e hﬁgﬁ% pﬁqgrﬁwnﬁmath%ﬁﬁe

eac i ndependent | jmrep ["face
dmmﬁ@n@nphtgmwoﬁpme Pyrpnecayram@vr@moammolt@yndapm@pmdine,

the. 6 [ 0

g0 el AL U i S8 Tl
dtetrazolet theadiagdle, thiazada thibplteas, tiazolaptanthend ang tigylgeent ar e
fused ring systens in which one or nore of the rings
are aromatic and one or nore of the rings are

s at ur a‘EMeuumatawtabkd,sa I8’ urefersas a sdloof acxoapprd, of the invention

|ndo nzodi oxan ran chro

B R pRB A RS BraeREoa S e Al o hE T seriape for
mmmcemehmswnanﬂﬁahcposses@s the )dsdixeﬂphdrﬂﬁddl@ﬂsal Rditvitpbethe
not limted,t carbol i ne,

GRFBhERE o). Sith SHEEFHeT B0 T Qi Tore i ceganic acids

Idﬁdﬂiﬂlyﬁrochlﬁﬂ@ﬁcﬁd hiyd@vdBlohii€acid, Belfric AEiBEnitric acid, phosphoric acid,
8 of ur an, chronene i soi ndol e, |30|ndp l'i ne,

?rﬁ%rmef*% Hirgas) asids jsuch,as aestie acid papmieis Aqidjihakanoic

Q??éﬁﬂ ETdpeManePropiddictacid) gfybé'ﬂcqil:ﬁe yridiERAN kL g Qnalomc acid,
phenanthrollne phenazj ne, %a | azi ne, pteridine,

USRI acifypalis acigymalsicigeid, ﬁyy\aa%eﬂldz tariagi peididitrie acid, benzoic acid,

py(i@dﬂﬁyben@é(ﬁ} Egn%l{:] feid Qﬁ/r{nﬁﬂtcedcldf)%ﬁﬁ&ll& 24 %ﬁthanesulfi%lc acid,
qul nazol i ne, quI nol I ne, qul nol i1 zI ne, quil noxal | ne
teshanesplipRic agighi a@@tawrcbsulfpm a9i8) 2hydrdxyethamesefonicraciiz ol e,

I ble
e e R
vthtobiengsylfenigizcidsicarhphooswiforic agds under st ood in the ar t
tL0 I h utical uses
BRI BESSRL SR e RATRGRL 1,
a?ephevylpsop@ﬁwtahn@ @inegnitageric z{cuhpuumjbut)ﬁaubhc sau tlSuryl sulfuric acid,
' @%omgﬁmg( mta@% ag:ld ﬁl)g rct)xly%]ph%h%kct ascid sa?xC)r'EEc an(\f stearic acid, muconic
acid and the like; or (2) salts formed when an acidic proton present in the parent

compound is replaced by a metal ion, e.g., an alkali metal ion, an alkaline earth ion, or an
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such as hydrochloric acid, hydrobromc acid, sulfuric
acid, nitric acid, phosphoric acid, and the like; or

WO oromeh4ed t h or ganic acids such as acetic aci dPCT/US2003/026478
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propi oni c acid, hexanoic acid, cyclopentaneproplonlc
"Jlgllnqiunu%| 1}59QJr 'cGor@ﬁhtgs witl H’Xr‘ § 1cagds?3uch a¢ Ethgno?a ing, diethanojamine,
mal oni ¢ aci d SucCi ni ¢ acrd, marrc acrd: ot er &4
f tiethanelamioe.dN- Hteém't&!lquamlracmdr,phoiirtrpipﬁralmeddlrriemylmiim,

y B .3- (4-.h oic acid i nnan ¢
o byt ol fhe BET AN b RO g dFig sock ol HRats ang
ethh ke 2ud $alts bCorganiclacids, ke giuaamee e galak fuasricaca3iadd the like (see,

y eth S I oni o DENZENEsul foni ¢ aci d,

4¢ g E&%é%enzgﬁgsﬂl 8ﬁ"§ §¢3‘9b napht hal enesul f oni ¢
acid, 4- toluenesulfonlc aci d, canphorsulfonlc acid,

gl- Lnggﬂyé | bic CI 9 %C 2 CLe 2+ ,engerr%?f)’ Em %d,@ar?tce)g:lplent or

t carmie twighl vetdett 4 @nqmumb oftthd invetiyn Rutimimgatd.c aci d,
lauryl sulfuric acid, gluconic acid, glutamc acid,
hydr oxynapht hoi ¢ acid, salicylic acid, stearic acid,

muconi ‘(Prot ingl oo p!” ﬁef&i‘s tolake@up@F atorhk tlﬁl@'v&th‘én ﬁ@efcﬂ&ﬂto\&h@‘fétwe

an aci r.ot on gfesent in the parent caqnpound
EB‘FtH’G ETYHP 18 2 malecule; gask, @d'gce or BW"%H‘ [hgreachyityyef ‘F“oﬁ\‘"c%’ﬁal
agrisa. | TV®icany,talprotédting @foup tajbe MC&OQQIrQﬂ&é@as desired during the

PCT/ US2003/ 026478 alum num.ion; or coordinates with

aFPUBY §hmPthssis e EXammles0f PEAtasHpSETapAsfan beifound yferesiei and Wauts,

t PioRdcha GloRpd MDrgdilEhSNiLAY, UC A1 n@9 J6Rh @) '&‘Sons NY and
pi_ peridi ne, di methyl am ne, di et hyl'am ne an

AaEson s plifearpandivig sf Bxahstic é?naaww Methetls, Sl - %é §71. 1996 John
afgle PRI KRS, A REﬂ?@sehﬂaK\% anfipra@kdng é‘?éugg’ d‘ﬂﬁl‘%b Cbu@ﬁx’e A4St limited

like glucurn1c or gal actunorlc ac

(teeformylpacetyly triflRspagetyk berayl, benzgogycatbonybi4FBE").Sci .

6

g icarberIPCEBET A ER il SIRES S tiSIG) Bar B0
WHBES!) atrityd apbauhstitaed tritg g'rwveratlyloxyca@oabdm ni ster ed 10

UL BB O o BT B e

nikee (Rlﬂbl(esen[mskhydred'lh pxeteonngagreups mtclddhgbut e:ambt Nriited tof those

LS Sl SR PG 0 P

Cpru;lslsleit&)éroﬁpssvy rglywebésters) ox aumhtes suzh apb@fz?l(}intl gk O tEHAN) G5 well

ound in. G een ctlve G ou
P QU ehGhriebrargpyramge s, malguiv shifs g B & SRS arcves
NYXdang eiferdiarri son et al ., Cbnpend|un1of Synt heti c
Organi ¢ Methods, Vols. 1-8, 1971-1996, John Wley &
Sons, NY. Representative am no protecting groups

i ncl Ud‘ Brod RISl ré¥ér€ tdWderivhtiVelof tn adtiVe crpdidd (drfehaY |undergoes a
trlfluoroacetyl benzyl, benzyl oxycarbonyl Z" ),

tEANBIOBRANIOR Rder HisrAPnditions st wse, such pyithip thei hogiy, tp emsrgn active
Zarbg. 1 PYBAQY St l‘r&%ueﬁ{l@ @Gﬁﬁ)‘t’h&@ﬁ)ﬁlﬂ p(haﬁlr:a%ol)oglcslw 1§1¥Jtlv99ﬂ11

substituted tri

FORYYHEH EHY FWFWI divay @a@cﬁmyare typlpgyk)%/g%?arme?irl% maskmg a functional
gr&prn ifel g yéh@?féﬁgg bb ﬂﬂ}ﬁh réquil¥Hor Lctﬂ'ﬂg Wit pr C%r})ﬂg) (defbned

resentative hydroxy pro ecting groups I'n
dretowite fqninmgr@uoxpt@ Wwhidhawdergoes a transformation, such as cleavage, under

the specified conditions of use to release the functional group, and hence the active drug.

The cleavage of the promoiety may proceed spontaneously, such as by way of a
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where the hydroxyl group is either acylated (e.qg.,
nmet hyl and ethyl esters, acetate or propionate groups

woeoogloysaed esters) or al kyl ated such as benzyl Pemnus2003/026478

trityl ethers, as well as alkyl ethers,

t 2 I ial kylsilyl ethers
RN R A mf v add b od Pt e BT i gy an
rezpng by dight, beadid.ar by e clohgaof aesposere conpiouiRal dr dhivi@hmental

t der t r-ansf ormati.on under .t he . conditions
(R GEHREcned AR TR s B TPy teA B a4 o
chonditiomy g dises gechaus en Enzgope ereisény in theltel 30d whiek & Haddrlg)is

. heal.ly inactive until 30 converted into the
IARHRER B R ebBB%as B g Hormapt §r &5k phiprle erozenously.
ne slspevificeerhtodbdngisd terngprodig intludBehydedigorhah bﬂ“@gorﬁébuhg‘s of
5B BRich BT ot e gmigioedy e egBas ap be ovidized ander
tphasislogic atabhditions3ol the cadespbRitpagematietiRlsystdne speci fi ed
conditions of use to release the functional group, and
hence A RS 2885 8 RIPETRUPS. apheelcds dievERiians promapie 55 Rsiola fpr
Basking PO € Onas RRUHIA QOUE | c¥mpSthal 10AGe 1P ProdRs e vl ARoWPin the
2004 01846ghPCT/U82003A026478 hydrol ysi s reaction, or
it HQY IR BYdrowd furctivnaligrewrimay bematked as agytfanate, sstetror
aarbdaté Pronfoibty, Whichiay! Hegh:yﬁrolﬁé’d AGHFb toPro | tﬁep%%r%gltegerrgﬁp.

or exposure to a phyS| cal or environmenta ara

Anmizg fupchenshgevomay bipaskad o 25 amitks imigerphosaainyb ehosphonyl,
SRIQMEAPHSsulonyll PR Whﬁdlhq{:‘a%/ tefh {fﬂ%ﬁyze BOoas Px%Oide the amino

enzynme ‘present in the cells to ch the prodrug 1Is
#HHPR iAs¢ashxy! 5PuR May broepked ssomester @redudrg silileeststsomdch,

S e O SRR BB o

tthrecaghyvrplograets Qther spegéfid exemples ofsuitshle proprpups;anid steirgespective
ap(?eg ' j , oxi di zed under
Sﬁysn 0 oa\ﬁgg?%?gﬁgf tioﬁ%ogg&i%npﬁg&c%?r espondi ng aromati c
ring system A wide variety of progroups, as well as
the re t_prompieties, suitable.for 10 skin
f unct i%ﬁg‘{o—%}g rSUps i paec:o? PI{?éeccE%S%@gt’ f”Be'WSgF & mask a
uretipugy groap evithinl dn-actiavdiug to forea prafmbiety; 06nvexalp g ilo a
hydy ox functional grou be nasked as a i
B o B8 pie g B e B e B ity sirtromedy bowds
hiyatl el eabld wndwi dpecifiédxopditivhstt ubd) ETHIY, A fRdetbupds MdPportidNof a
am na functional glroup ma{ﬁﬁige masked as an am de,

i de,
PRI JROSBHIER P IR degRestigral erqyngadar dheyspecitiedsanditipns of
REQNAXN LépecifivBiaeipleTaY alile PrkoMty 8elle FdtmUlaVRHIANERY ESHfprises
the ami no 15 group. A carboxyl group may be masked as
e REegrayp (Ci(ﬁléiﬂwi ng silyl esters and thioesters),
am de or hydrazide pronoiety, which may be hydrol yzed
invivo to provide the carboxyl group. Qther specific
exanp| k! gthers mefers k9 wtype ofgaretassing gravptthas) when asqdde maskea
RYSBRY ShdupSwithid dn REVARRRSBIm bk ldrd e
a?t mz?%r olgr oun " \r'e_f eg?s(,ﬂtgo gBrtOE/T%ge%gfg Q%VF ggglgtdfdﬁgmgq
@MS‘EP@ St ?th%@fﬁ pegrinithe arganid refer thanmenowablelgrapponiich will
piﬁgmé?dlgaﬁogf gtlo\gﬁ frgﬁllfgn{cﬂ)a{i%’ iq]a%:ﬁ[i&{‘rgér%tr%ed oY renrofegule.
Such groups are discussed by T. W. Greene in chapters 2 and 7 of Protective Groups in
Organic Synthesis, John Wiley and Sons, New York, 1981, and by J. W. Barton in

chapter 2 of Protective Groups in Organic Chemistry, J. F. W. McOmie, ed., Plenum
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prodrug. Progroups are typically attached to the
functional group of the drug via bonds that are

web@avedabx under specified conditi ons of use. ACIUES2083/026478

10

15

20

25

progroup is that portion of a pronoiety that cl eaves

t pregsekg\@%eorlt h972% Wl}?c%lapeniﬁéorg(gr&gg ht%relg %! réf@rg?c% ﬁ)ﬁlr gﬁtllraté/ Silyl

conditions Of

petearpingtuge, dor etthplkdnmgthalsrlﬂl-m%@)swt mmymrmae,s silyllaed methyl-
P&iR 'Silyl ether” refers to a type of
prlotglcgarg)lﬁ d’é é;HSt hat, when used to mask a hydroxyl
group within an actlve drug to forma pronoiety,

conver H ru pro . Silyl.ethers are
§bs§1 ?edd lgennuaedo tg ?' 3 s%ec%réeﬁr%{f)élsl%%al.cah Blee\lﬁlt}&zﬁ one or
vwnbdc hpdnegemattoras bfytbls prgifiert gtmp érraditdd areteh e, pﬁ&pdﬂgeml@ oflone

reatlon d on t nmol ecul e. ups are
R0 SRS M TR rfer R -Gy Sl bt fcuce,
memeam ant«:artoum RY, -00=gRnOR“SBRIY) 655 =5, -NRHR VINTEY, -CM,,

R B oo st i i fut MouppaPRal colR,

JOSFO,)W, -OB@QYRY), -B@)(O" ) -LroNor By (B0, 2308 0LS4GR"), C(O)R“"

B L N I T
SNW?C(S}NK?@R% -NR&OGNR”)WPR"@)‘SM(NR“ NRTRY Rk elaM{ M is

trlethIS|I t - byt hyl silyl and nethyl
dndepsprdeapy ?‘P%ﬂ“ ﬁ‘ido%pé‘% gﬁ ; @Gﬁ%‘?ﬁ@m@dmviﬁm@qﬁﬂmgéwq 0

NEREIhEY, sdlecidvaedrh R Grdip QUiRisPing BﬂWdﬁ%L:n SR RShstifutdd a‘ﬂ@? a‘fkroxy,
nore hydrogen atoms of the Specified group or radical

aﬁuestlél&%alk?w@fs&aﬂ%ﬁlrh;w@fed@M@oalﬁﬂwwéheterp@bylawéwtwi h
tJ}@loﬁékEE%am{,l qhui“ﬁ}@‘p LRIO)RIDFL I § IR ) alteEYaBbéi?'R‘“’ ang R*! and/or

supstlt ents include, but are not limted
3?4 and R takQﬂ@)geﬂ'g:zwgh the grapertive Biteogen a.tcpqm@lr\w[i_cltthﬂm@e bonded,

_@% ﬁbc'lcg‘F ?érscza](l)g‘\'or su%gl(te(:g %Bete%kyl% %ﬁ\%d hem,

- OS( O) 2R40, -P(O)(O)2 - P(O) (OR40) (0-)

- g{(O)O) @gegpr % 4&0%6%!)8&}\1&62& E{% N) qéig ff the

FMRARCSEPNRRIRA whelmmm(drfma)e RiRROIRAdpeadudtly of one another,

T T A
itogbeipe with miel nitrefen ane to amidhhbdy, arsednded, @hmf 4 @mohét&oglkyllﬂ?

consi stjng, of hydrogen, k substituted al kyl,
aﬂ’%ﬁ@?d cfglogffﬁ@glgi’lﬁé&s Q?aflfé‘(‘iﬁbere’é‘ycl oal kyl , substituted
cycl oal kyl, cycl oheteroal kyl, substituted

dycl oMECOMROUNDSNRASR4A6, - C(O) R45 and - S(O) 2R45, or
alternatively, R40 and R41 and/or R45 46 and R, taken
t oget freenesimbiodiniest, ﬂemmp(mndeohht inyereion ateqrysidylesubduinaéd

t a het er oal kyl or
OReF0E B0 vy Ch, AL SLO ol e o
20 "Sul fanoyl ," by |tself or as part of another
substi tuent, refers to a radical of the, formula

- S(0) 2NR36R37, where R36 and R37 are Bech,

i ndependent|ly of one anot herx/Y

U + U—</
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hydr ogen, al kyl or cycl oal kyl as defined herein, or
alternatively, R36 and R37, taken together with the

woztmogans at om to whi ch they are bonded, form BCT/US2003/026478
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20

25

cycl ohet er oal kyl or substltuted cycToheteroafkyf ring
as defined herein

enbodi nent | P #;f’ém&‘if ?f'dﬁ 6%“8‘5"'? ﬁg“%@ﬁ"tsi ?9111""1‘515 &gr N-oxides
pymkdyhmsmhstltuted het erocycl es and B-ring hydro

i somers according to structural fornula (1): Rt Xlly
B\ U~f 04/ Q018463
PCT/ USZOOS}%QZ%EI}%'S ] ar %‘F r‘%%'c‘:%“ﬁf H?é{? Fi}g >§D q pdsis Eom one to

s&mtbﬂmhmwmawesﬁmsolvates or N oxi des thereof,
wherein: the Bring is an aromatic or nonaromatic ring

that incl UQ@SI &ra%.%agﬁ]qnéeﬁ deex?tWof%?E r(o?ﬁ”‘e& Qé’fgchedv&% %l 8H5N

X, Y, Z arée’each, i ndepe one anot
SHRECNBRY, 8 ooeh Tovidd thNXarldR’iﬁrel@t®th)f) 0, provided that
X and Y are not both 0; U and T are each,

i ndependen r r
\ g nd NtUo%hd?lf ﬁ@&h%@éﬂéﬁ&ml?@%&%ﬁ&lh& &i@cféd fx‘SE'l @ICH or N;

-CR3-; Dis Nor CR4- Eis Nor -CRS; GIS N or
-CR6-; J ZdsNSrCHER14-; 15 KisNor-CR8-; L is N or
-CR9-; Mis Nor -CR10-; R2 and R6 are each,
i ndependentA i Nodr -OR&:; anot her, selected fromthe group
consi sting of hydrogen, halo, fluoro, chloro, alkyl,
met hyl , sugﬁ ut8ﬂ3alkyl al kylthio, 20 substituted
alkylthlo oX Yy, nEthoxy, I - propoxy, substituted
al koxy, alkoxycarbonyl

Dis N or -CR*;

Eis N or -CR’-;
G is N or -CR®-;
JisNor -CR'4-;
K is N or -CR?-;
L is N or -CR’-;
Mis N or -CR’O-;

R? and R® are each, independently of one another, selected from the group
consisting of hydrogen, halo, fluoro, chloro, alkyl, methyl, substituted alkyl, alkylthio,
substituted alkylthio, alkoxy, methoxy, i-propoxy, substituted alkoxy, alkoxycarbonyl,
substituted alkoxycarbonyl, arylalkyloxycarbonyl, substituted arylalkyloxycarbonyl,
aryloxycarbonyl, substituted aryloxycarbonyl, cycloheteroalkyl, substituted
cycloheteroalkyl, carbamoyl, substituted carbamoyl, haloalkyl, triflouromethyl,
sulfamoyl, substituted sulfamoyl and silyl ether, provided that one of R? and R® is other

than hydrogen;

18



substituted al koxycar bonyl, aryl al kyl oxycar bonyl ,
substituted aryl al kyl oxycar bonyl, aryl oxycarbonyl ,

wGeamghisdsed ed aryl oxycar bonyl , cycl ohet er oal kyl| PCT/US2003/026478 _
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substituted cycloheteroalkyl carbanDyI sUbstltuted

car banoyl bk triflo yl
subst i t ut eéJj ?%ﬁ?Chawgepﬂ‘#qu 8{ ?{élﬂ"mﬂ? otfi eﬁg:g ffof e group
ocmensofing¥E hadmige% hals, abidig ralkyP Sutishated kg, 3§ Mhio, ls%bmted

/018 63 P US 0 78 R3 R5 are each
R R A AR e Tt Rieg A S ST Blp
Cmmll@tdxy@rlﬂfnyhmdfs@tgﬁﬂ aryiakydoxycatb&Hyn arydbx¥arbonyl, substituted

sub t|t te I'thio, substituted alkylthio,

oty ﬁya%{)gﬂgsfycﬁ&{atg&)agqyﬁSWntugpig%gl%éﬁrmparba%oyl substituted
SeHdbdnidyl) haidalay Ik axfmayinea Yhbstiudhigdnkyd; 0xXy car bony!

substi tut ed arylalkyloxycarbonyl aryloxycarbonyl

substituteds5 a bon clo roa
substitute%38V§ §ﬁ§£§WH %’a@%%ﬂgﬁE§V£°§H%§¥9F&9bd
csubkiramy h]kylhﬁikyi&h&)&hbsnﬁnﬂdf atkytirio, ﬁﬂﬁnﬁ)lyb Sibstitute@@arbamoyl,

S s selected fromthe consj sting of
-k S mteinEy gt PO SDgpl PE e ARy ¢ hi o
SatlpRlkiytonyaeboal ik yubsfidued a@ﬁll@%ﬂ?yirbor@l-! s lldxybdrBshyl, substituted

car panoyl , su Stlt ted a

BTy ey R e ey reat et ik Bt bk, spfamoyl and
agupktahdsy bdpayear bonyl , substi tut ed

aryl al kyl oxycar bonyl, aryl oxycarbonyl, substituted

aryl oxycar ethglgggbgylan1no substituted

di al kyl am sul fanoyl and substituted
sul famoyl ; R7 is -NRIIC(O R12; R8, R9, RIO and R14 are
each i nde;Ré,ereRt"layd af macmnmdebafdentgedfemé enbther a8lectddfrom

rou cansi sti,n hydr hal o and fluoro; R11
|@eﬁ }ﬁm%ﬁﬁpF“%P‘ﬁ@? ?ﬂ Ufd R12 is substituted
al kyl , hanaIkyI hal onet hyl , di hal onet hyl ,

d|chIoroneRhybhwhmamohkﬂernmmkyhmbr subst it ut ed
cycl oheteroal kyl; R16 and Rig are each, independently

of one anokhnq sub§§4u%ﬁtaﬁigl Bglgﬂ](# hfalcirgegh)?rﬁya?omeﬁ@,: sting

of hydrogen, omer a ‘ower  a
| dividerotmethgl, opdidheteroal gl bsiubtlmltte:cﬂc)dCRVhaerohlkyle roal kyl ,
cycl oal kyl, substituted cycl oal kyl, cycloheteroalkyl,

substit ut egt Ioh k

nonohal onet “ﬁﬁ‘& Rgi ﬁ& F%(rl)lrg]%] el,qdeln?%’/\ﬁoa{'!g %lrlrééﬁelﬁy%é?eued from the

t grPU Goopistingtof Wdrogm\)@rweaalkyl whitoyted lobwst alkylt lodet etaroalkyl,
1K

?Tsléxltﬁ%:tléétgd %wetﬁ’e‘@&%al drgé%?lﬁ%ls H}%§tlt8t\%g %fchoatlkgr cg?lahegvo;}fkyl

s&mbsttilttdj‘t)etbh%rdatkwh iovhaehﬂozﬂkajllqomohalomedhQlatiihommpthyl

yelQ ohet er oa) kox
Ea%m% %lﬂ(l:.l g t \ ré& gﬁ(%gt%o suf) g\']{g"r‘l ]ﬂgF%ﬂbﬂ@i& !ower alkoxy,
mnbﬂhmbd)lmmehﬂkg«,y ﬂhbllhak)o mﬁishmteyl metltoli('y hakemeichaxoxy, substituted
tlragffgrltk}%? xpf oc\)%l'oal%g)\(,)v'e réll,bstltuteg ycrimalﬂ(%?(ly,k%/cl%m,teroalkoxy, substituted

cycloheteroalkoxy, lower haloalkoxy, monohalomethoxy, dihalomethoxy,

trihalomethoxy, trifluoromethoxy, lower di- or monoalkylamino, substituted lower di- or
monoalkylamino, aryl, substituted aryl, aryloxy, substituted aryloxy, phenoxy, substituted
phenoxy, arylalkyl, substituted arylalkyl, arylalkyloxy, substituted arylalkyloxy, benzyl,

benzyloxy, heteroaryl, substituted heteroaryl, heteroaryloxy, substituted heteroaryloxy,
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nonoal kyl am no, aryl, substituted aryl, aryl oxy,
substituted aryl oxy, phenoxy, substituted phenoxy,

waeyhkalddyd , substituted arylal kyl, arylal kyl oxpeT/US2003/026478
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substituted arylalkyloxy, benzyl, 30 benzyloxy,

h ed etero Yy,
R e NS AT A S
P@WWBX@U@I@QMMxthEW a)Echybzabdqyl, sulsstingddi lb\uér&ﬂmxycarbony],

t eroaryl al kyl . Substituted
R A N R T R
sarbblkytwﬂyexﬂbdr@l/,vettrbahita)sm&fubﬁrt)dbamatarc}éftﬁmbgfaﬁtbﬁﬁt\;ﬂed

S Ubg’a[mciyyts ga 5 ﬁ@e{dﬁsﬁ@%&cﬁ% awi//zlr grloiéé?fgtg%%{n@t? gn -R’l7 where

s‘tlb’st ahukf&dnd:RPbacEmI(ﬁlkyK; sUboRiIRY kycl&dllbg tdytish&@étofikyl or

ul substituted sul fanoyl and a
%&B“%?Ctﬂ@dePﬂata -L-R 7, where "L" is a |inker

and R17 is cycloalkyl substituted cycl oal kyl ,

cycl ohet er oal k 0 substi t ut ed cycloheteroalkyl
with t'HE FBVW%B%‘?%a 10 (i) at least one of A B,
D, E G J K, Lor Mis N, (ii) no nore than one of
A, B, D, E(t)mleastsnel\dszaBdD,(-:jd;,iJ)Knnomierxthan one of
J, K Lor Mis N. In anot her enbodinent t he

conpounds Z{ Qﬁ ork %ﬁ%t'gﬂkqf ‘?s %k%S? stituted

t hi azol es rFin ing to
structural fornula (II) R7 H NJ--~" (Il) ~K AB
S ML || (iisn@ingre than quh af hdc éuariM sIN.y accept abl e

salts, hydrates, solvates or N-oxides t her eof ,

wher eifp aﬁbthgtem@odlﬁrenteme 'éamé)unhs otMt rﬁ]gn ere‘(izlyﬁﬁyl sgbstltuted

previously defined for structural rnu a

sthiszeles anddB-tring hydmdsomerpacewrding tostructural faeponLEht S
either an aromatic or nonaromatic (hydro isoner)
het erocyclic ring. 20 In one enbodlnent ﬂf t he

conmpounds of structural formulad(l), |s -CH such
that the conpounds are isoxaz %ég_aé razoles In
anot her enbodi ment(ihof the, cg ob structura
formula (1), Zis N sucﬁ/t f the cMplounds are

oxadi azol es or azol es. Hln not her enbodi nent, the
conpounds of structural Draf mul a (1) are i soxazol es.

or pharmaceutically acceptable salts, hydrates, solvates or N-oxides thereof,
wherein A, B, D,E, G, J, K, L, M and R’ are as previously defined for structural formula
(I) and subject to the same provisos and ---- represents either an aromatic or nonaromatic
(hydro isomer) heterocyclic ring.

In one embodiment of the compounds of structural formula (I), Z is -CH- such
that the compounds are isoxazoles or pyrazoles. In another embodiment of the
compounds of structural formula (I), Z is N such that the compounds are oxadiazoles or
azoles. In another embodiment, the compounds of structural formula (I) are isoxazoles.
In a specific embodiment of isoxazoles, X is N and Y is O. In still another embodiment,

the compounds of structural formula (I) are oxadiazoles.
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In a specific enbodi nent of isoxazoles, Xis N and Y
is 0. In still another enbodi nent, 25 the conpounds of

waeootsssnl fornula (1) are oxadiazoles. 20 VRET/US2003/026478
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2004/ 018463 PCT/ US2003/ 026478 I n oné enbodi'nent of

the cqgggyg,%goﬂ,w% tﬁ% Ly PIrs 6f”%1 "’Eutrar(tjplwalae (I)ﬁlnld?(frl]) A B, D,

alant Gey N@nﬂ)omh ofdnkK, L ond mN N arB;heDemE)doner{s one 8f AL By1oL E or G
L, or ti not h
SRRl of ik ST AN s ol o B apoigh By Bor @

Jl,s N@ndLone of MK, §. oM eMefReefaiably, ini iy anhthe pfeviody-described

i,ousl y-descrihed 5 enbodjnme of .cg ds ST

R 5 EREPisS o RS R &y T E O psrsin R
|19/drdgyﬁibogenhylmndrmé’cih)¢malad R12 is -CHCl 2. In another
enbodi_nent . of %QS co unds of st{uctur

and ( |Ip f'mot%:r € ciog)por@ﬂé strarﬁtar oqng{agag and (& k Ais
NRQC(CI))S Rlﬁ? , AR 65 m.l‘o(o)rh'fr ditpgR’! rizsrhyaﬁrghybr rﬁmmyr BﬂdZR” is

DUHEIR, i e S empodpericiisr R B NGB 4. g iy RO K i
- OR8:, L 1M(L‘I§9 MRLER - aind RRR®, ,Rl% R feand h%ﬂ)géif Qn another

each hydrogen In anoth nor e sEecrfrc enbo@r g

i rore cpegific gmbodimant is (E‘r»sDISCﬁ§ s 1R~ ERTER rKrSsCR

-iCHOR-, M is Nsdnd RR%, Ri'\/kB R’ unélﬁd‘ a@eacﬁﬁydr&%n Bﬁstlll%olﬁ&dmore
R14 are each dro%ﬁg DIn stl anq; er nrmre sp eg

epoeific pmhediment; B is. R FORA - i ks R & 6 N,

“MRLAR Y Kanld R, @Rﬁé R® I-R'p sndR™ afl dadh rydRRLRA. AREL-ABR), uﬁ‘ﬁc above
RS, R8, R ( and RI4 are each hydrogdgen. Preferably,

t ¢reboglimans, REmng R v iepshninderrpdeatiy ofenegnetheraseiected from the group

CORSPERaThE. Blord ?ﬁetﬁﬂ{"b@?%mmﬁﬂ‘%ﬁ&“&"rﬁr RS SRR
tmrmy!dirlylb andrliltrtml}olmosu;fampijwore pieferabhh B andR zaneleach,
m eﬂael%k% ”Pén‘é da‘irgt[l?y erefc%rﬁ%n%g%%h??&%rs %oﬂﬂl%}grﬁ?lugrro

one ano ronrthe
gmethyi tnﬂmsroatemyg nmihorxh hrot reprolﬁdxlyo imanoth&etrm;dd;ment R%and R® are

f
t ri 12) Oﬁéﬁ?ﬁt efg?{g'eh@?’géf% algé 15 eﬁi%F %Xéénbg%men 1361(1, YisO

ch&ﬁ&me@ﬂ han Preferably, in the above enbodi nents,
Xis N

.Z 1s.-CH. In still anpther
o bocilia aRpeier PSR BhbE CopraPeSstbai A lgRRlrs® .
aﬂ(ﬂsl-@Rlz), G is ACRS andRis NIB'CO)RCRGerd Y’ iRhydrSgen or methyl and R*
: N%l%]g%%éﬁg?g} ;'1811 gﬁ arléac‘g%grr %%ﬁgqnggr 8 %r}?ha)r/\!)thgngelected from the
i ORPERISAIE of Aorch NGor AN AAL i 1SGOAETE tlﬁ&ﬂéih)tl NBeth@S,

group consisting of chloro, fluoro,

tIrRTPROXYr NriRarphAlino ard NymarpRelinosytamexly ] Moy wr@mbwy R® and R are

2B i Edd&ﬁ’t né\léﬁ'ﬂﬂ{ep REeL DL BN coMBEtfhg of chloro fluoro,
prefera ly, nd are each, |ndependentﬁ one

a
anethHetriflogemstyb @erhoesrrﬁmcrreprgmuphtmmeewwlmm dh lapd B are
féal:’l?fﬂ@ sam&'Bl J]W:rentt aio n%%?hgme’ab%t Mm@ﬂg Xis N Y hs

I -propoxy. In another e R6 ar'e
tand ZsiareHor different halo. Preferably, in the above

enbodi '1H§6‘ﬁ §notr?ér Er‘?ﬁb&l’rm%t &)?thg coﬁgouﬂegof%t$§urh%MUlae (D) and (1),
A is -CR%, B is -CR*-, R’ is -NR'!'C(O)R'?, where R'! is hydrogen or methyl and R'? is
-CHCl,. In a more specific embodiment, D is -CR*-, G is -CR®-, E is -CR’-, T is -CR'*-,
Kis -CR%, L is -CR’-, M is N and R*, R, R®, R®, R® and R'* are each hydrogen. In
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In still another enbodi ment of the conpounds of
structural fornulae (1) and (Il), Ais -CR2-, Bis

WO @R3018468 is -NR'C(O R12, where R11 is hydr ogeem/U82003/026478
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methyl and R 2 is CHC12 In a nore” speC|f|c

z{g&%g} rqglgkpec%ce o 1me|r_1t Dlsl%%%sswps S ( Riis é IMS , Kis

RER*RB,is mvlamﬂéimauzé Rakh RARIP agiekt? aﬂereaczﬂhywagen Preferably
g%,gagig %ﬁgﬁ'&técht)%;%%éﬁ@ 09 é§e4a7n<8)tha?éeqecte%rffo§n {h&gg%p cgnsilsém g of
dﬁl%ld, fluokd, msthyl, CR&uronhethys, tlhipthylSmetGRﬂ.)Oi-padeX)RN-m%holmo

At o e eRferoh o iy B8 R o h Gecpentiénty o one

sbbet, sdectaddront the g u@nscsﬁﬁgbfsdnb ragotma‘r chiekd, Aaéro, k@Al o,

rifl romsth t hoxy,
e ReBEREHG Piepos)- R RS BAGIoRD Ky PR cach the
e opdieeRhetaly/ , Prét2raBRdinfe: ot RIAImdnBIRRERJERE OVndk is
OEZI anot her, selected fromthe group consisting of
anot her chloro, fluoro, nethyl, triflouronethyl,

met hoxy staNghothe PErRRAirent bﬂh@mﬁﬂ'wﬁdsﬁﬁbﬁiﬂtﬁm%mméﬁlﬁmd (1),
R6 are,each the same or different halo. Prefe

ISR - 60 TSI AOARS arcxashadppticnh, providedhet they age 1o
rff«}hé ogen-Omn |aHot§ér' eHboé’iPrféBh Wls Q’fﬁyo(ﬂ He@R3 Qﬁd Rhﬁndqg’rﬂ?@é!ﬁﬁls

tructural fornmulae (I) d (I ? is -CR2-
-itsrgical gprgvifed thafdherarepes é‘H@%P“r drestil a@alher emmtodingrng. Ellﬁa‘t?R E

l.b R QLG Ilﬁﬁgatng ﬁ%g&regﬂﬁa%lcal %Ofdb@{ha&gggﬂé H;th,ggm@ed Sn still
mngt\hmi:m@b&hmﬂt tﬂwleyC&reD toCRhyBio§&, J isnCR{ r,IKISaﬁ?B? rod R,
dl 14B 4a

eacﬁ KH‘EHHR 51 e%ch o&e& EIn s'nﬁ ancﬁ@é egx?gﬂrnn(?@ gg 8§ E?s

identic t hat rogen.
|- ﬁR%-t, Glis CRS Jam&%erKem@?& and R, RBR, R* a@R"* arearighydrogen.

Ré"‘ %éraeﬁ%nfngsf {éé ém%%]uﬁas dof %trh&ura@gl%lgmj a IR le% hydro

Sistipaeats virereof incl@id asc;@gema; 1sEpde 3—y¢DRS— Gis CR6, J is
R14  ar.e h
hydr ogeﬁtﬁl flluﬁhefr "%ﬁ%lfne?et to%l‘fornadrﬁ) I:\assotf FF%%C? 8 U(Sas,{%ff"%%cn"g

Hydtodbames thereofintladdd I riag thabis nippgd-hytir o i somer s

t hereof | ude . a,.C ring that rid-3-yl. 20 |n

Se v o i R rir feconunds of Bt et ¢t bseote
feafmipolirals Gdchrdiiptio Birlideig] foRdie)(1d) S@YRIS, Adarrerf: | ncl ude
aCring that is a pyrid-4-yl. In still other

enbodi nents, the conmpounds of structural formula (I)

are isoxazol e conpoungg according to structural

formul ae (1a), (Ib)‘N_Qc), (1d) or (le): R11 Rl12 N ~Y
O N (1a),&R6 o

(1a) D

22



Al 25 22 WD 2004/ 018463 PCT/ US2003/ 026478 R11 R12
\N (1b) &R 'Y O -N 6 R11 R12 \N &I R11 R12 \N
wWO@d)o4BB463 O Rs 5 N R11 R12 \N (le) R2 I X CPCNURMO0®026478
phar maceutical |y acceptable salts,” hydratés or
sol vates thereof, wherejin X, Y, 10 Rz, R6, R’ and R12
are as previously defipned for structural fornula (1)
and --- represents /either an unsaturated bond (an
a,,gmatin? het exocyclNy) or a saturated bond (a non
aromat i & ket vale, e.g., a hydro isoner) of the B
I ng. bne enbodi nent, the conpounds of structural
f or mul ‘ae &), (Ib), (lc), (Id) and (le) have,
i ndependently of one another, one or nore features
selected fromthe group 15 consisting of: Xis 0O and Y
is N Xis Nand BisHA? Rl1l is hydrogen; Rl2 is
di chl or omet hyl ; 23 \‘A@@oom 018463 PCT/ US2003/ 026478
o]

or pharmaceutically acceptable salts, hydrates or solvates thereof, wherein X, Y,
10 R% RS R!! and R'? are as previously defined for structural formula (I) and --- represents
either an unsaturated bond (an aromatic heterocycle) or a saturated bond (a non aromatic
heterocycle, e.g., a hydro isomer) of the B ring.

In one embodiment, the compounds of structural formulae (Ia), (Ib), (Ic), (Id) and
(Ie) have, independently of one another, one or more features selected from the group
15 consisting of:
XisOand Yis N;
XisNand Yis O;
R'! is hydrogen;
RZis dichloromethyl;
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R2 and R6 are each, independently of one another,
sel ected fromthe group consisting of nethyl, halo,

WO baaoegs6zhl oro, trifluoromethyl and net hox% miﬂUmOs/()zﬁMs
er,

and R6 are each, independently of oné anot

sel ected f R‘Dgﬂdtltfeargéagﬁ Hnde g&lﬁ%htﬁld P)g% %rtot&?lsgle M ngﬁ% group

and chl oro I n anot spect nven I on
Igonsysting of methyl, bal@l—ﬂuoTo akﬂdrourﬁtuero@eﬂ(yl suixeatlndxg; andng) , A

! S - CRTZ' ! E‘Z hmd R I\zire eYach m%:%érlflerllt sya tnct,] z?.r[otl%%pe ect:tecp ;rg%l hhe group

I nvention, X1s
(cosstmg Of balo,| flugyq and chipro. CR2-, G i s - CR6- wher ein R6

i S piperazi ne or substitu i. per Sui ab
subst ?‘f HCRET BPSE CATIE AR PRy &ﬁeN ?6{)8923 r@f & a"ld
(mﬁzomriﬂg) A:lSEEle,CGlSOCR -1;[ \-/ , 177 \-/ and \J In
sti an er aspect of. t V,

s o) SRR Sed RER nypion X i3 S Heb s G Gt gl C
(Isb¥azole@nggh A 1€=@RR€G is -SREhwhérain RRGS piferiziieds ad GbsEfitel

ether or silyl ether. Suitable R6 groups that_form_
esters, ethers or silyl ethers include, fogﬁ%
PigeydzineMBuitble substhettd pigératnainkiidle, falekathplgi 0, \_/ / ,
substituted al kyl thio, al koxy, grethoxy, 15 i-propoxy,

sub utle I al koxy, yl ed
Xy ,a‘élbs g-l-\bg?ﬁ'ﬂ\al mcg‘lb&nyl -?s bst iM-tided
car

ar yT\aJ_KyI oxy ar yI car bonatd, s I tuted

cytl ot Mgt vl Rt g N bt%g%zwdvarec

fabaableying), Wlls td:m’or«a mBih@IR aRachahdtR® ifolity & eskx @thpt G sylyl

ST SR st AL R S 6 e s o ExatG
taaA, rhdisy1 CaBRRLEIAK AT alkyiBiol, SubeRtlile Alky RIS GINOREndiRyxg] N

may i nclude functional groups that can_be nmasked wth
psrpé@oeswgbstt@ted&"@a%almenrwl substityted 2h@rrgeoRYle
%ﬂﬁkh%xycgfﬂonfleﬁlgstﬁ@&d Q?Lalk@iﬁ?éﬁ%@l&loﬁi‘yﬁﬁ&éﬂbdn agiblstvtated

until” converted into their active drug form In the
prdervsybonl. qypleheteroalkyli hstiteied cyslohpterpalkyl, carbarpayl.snbgtituted

up to yield a
g?%’gﬁ‘églm°%éqﬁgﬁg?%gg“§%’%S‘iitE‘gm e for masking such

f unct Eseraplagyrcompgunds of the inyersion s proYides in lFHE. loand Table 1.
cl eav f . .
known e iR iy k98 1 AERR SRR L ARuls AR ififefiion
dosqmiocmus;elofmaw hludeFentiprah groags tha cabbeamasked with progroups to
L
%}eleah Eécéré%snpﬁﬁdthl% ﬁr%{hlu yralgg 1? g) t#nee%n!)t? %\%ngacoégxcgl?y 1 aglve
luntiMoanete®Tnto Biraciveakugdfiosn. bubé yrodeps ofabe ne@ention, any available
t ruct yral for la (] ube t he sa .
bisPe s Mt Bafieb 1A & sTosede (R st Bis SR yrind progroups
Shigdble ﬁogmﬂh@dualh funtisdbildrodpe to yieldpédrdiglies CHapars Bldsvable under

the. i nventi.on
the des{r]ede conditions or}' use are known in the art.

7.1 Methods of Synthesis

The compounds of the invention may be obtained via synthetic methods illustrated
in FIGS. 2-7. It should be understood that in FIGS. 2-7, A, B, D, E, G,J, K,L, M and R’

are as previously defined for structural formula (I) and subject to the same provisos.
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i nternedi ates thereof are commercially available or
can be prepared by well-known synthetic nethods (see,

we2@4/018463 ri son et al ., "Conpendi um of Synt het PCT/US2003/026478
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Organic Methods", Vols. 1-8, John W'l ey and Sons,
1971-
R e S
Fntarmeidiates, theageaf ﬁmrppmnﬁmleébravatabbl or can Bemagmdtbs wedrknown

[ 1-1 | e e;
%lg[ﬂ?ic r{xéx{ﬁ Qseé éé% H oﬁgglgl Vec&ngen\é{um éf ér?mhl%[lé Blg%ﬁ‘n‘é
PdethedsDrVdbs. dsfs ,Iotm%iley dhdISend, hed IFEX96S' E}Antlhéianébook of Organic

ﬁ{s%?s?%é%%]?e%ﬁastﬁutg 8§gllg§§1r § ?mlsta,ii’msni{ 5 Karl%lset‘ etal,

I ‘Rteegesmfermngamd Smhesisar\anmescomp Nelwr]mm\zeer@eghmt@t aig

nsf r mat i Pyh] i sher 1 | ohaguette .
PG GEgic Syfsisy Seregiion Biegnrol: ﬁﬁ?‘ﬁ%@.ﬂ%ﬁ Synthetic
Mé‘tﬂodé/df ek‘ga?ucﬁidl’eﬁustrizg’gﬁ)lumﬁlhﬁ megehodm fMuirch, “Advanced

nt hesj zi n ounds ed herein a d/ or
Qg hhonTer Moy TFROERE o) FaateR iRt Pne e,
Wrbﬁsf&ﬁ)aﬁ@ﬂd’l VOH 2pflRhes) t1985D P&Jj\.&tts k‘lEan:ﬁli)padlh bSMgents for

DTSSR ot 1) ST AT L LR

r3fripb@is @sscAbsdMeetlarding ¥@rtihg n@m]alsmr@almezrdee@rm@ ndheums or
wel [ known to the skilled artisan. CGui dgﬁce f or

suilldeteadyy 2rparanhio)the skillse attiseh g“l&ﬁ'ﬂﬂﬁ'ﬁ? T 41 TERSCRID AMUCT

‘;g?&e&?ﬁ%@él@s illuSrd= B |FfG§L Wiy be f3ufd RGhd %féren@s%&ﬁdddrhbove
ani € nt hesis, " | ey Interscience,

ROE b @rhwgaoylpertqwn%wk ‘ﬁ‘@t"i"éo theskiHediartisand Cé*tqagqeef@yselectmg
l;

ERICHER ol b it e e

i Growpezio QsgaracBothgbing Wileysinterscieneeal 9992 drorerelinglyathe pynthetic

t

(1l finds S heske Hefeth 68 hndsace Bt a3ty Be) O

benz aIQhehmﬂdeGGsymhdmmmsstttmc@ndxazplon@cordfnglt¢ gwstirgy
in_sit h Qvi,de .3 saf u
St h R S LR s BERIE I 2 RGN TIES R RS
kepndeneaiofefi nethiyt lh:t(ht;t dﬂbw;th benzaldehyRe @0& tridenbasic cafditions,

| ds. the am no,i soxazole 2

DM AP e P Rr Ly e HE S 205 hieh A

tr@adily@ofvekted BsckatdIS2UT HyQrehintal with Reli6ylatdide. Keduction of 207
specific exanple of the synthetic nmethod of FILG 2A

i ields they amingrisayagol 209hwhigh @ﬁ)ﬁP%\F?'Ef?“BFd Py ide gpretyof methods

Rl kndBn 1S HRIKINEA AFREAQSIfihA &)r&matzli?smsb&m@émﬁmetop i@ Qynthetic
i soxazol es of structural formula (1) (when -

)
imethedoefifiEd24 i iltysgated for thel pagpagatior shigerisele PethI@f 2ﬁet hyl
keton Q\n%%r m\‘:\thcli‘ for §§rﬁﬁesx§%§ siﬂﬁqgﬁcdq &xhfol& AP SthichRf Formula @

provid 1, ket one 9, may be converted 30
t(@hen anstlH élswow@dxralil@ éa. Qdﬁ!seaﬁqn gsatipry oft eshyl ketane 201
f

A SRS 15 | S 129 A b comencs
ttp amlsmrermfdsoocazotda 807 arsl 3 by lreatment vinth hydrdxylaminen As before,

th e
SHIGELEALRE hfo BIRHE 8 MRSl SOl
afoxiagwe atbb)ewé]ﬂ.ldnolwl syhketic amaehodS lt‘@l(ﬁlﬁﬂ#b’ r@)lﬁétﬁe@ isoxazole 231

F;ncz-ll;'/ b%sc:%gges;'{eggg tL}11e7 corresponding regioisomer of isoxazole 211 by the same
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synthetic pathway. A specific exanple of the synthetic
method of FIG 3A is illustrated for the preparation

wotimsoderole 9 in FIG 3B. In alternative enbPci/meIon3/026478
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of the pathway illustrated in FIG"3A "eéster 225 is ~

t

cppaeacpbult A LR LARORDASTALE, RURY AT1, 3 s s
r fonthie merpAration thipxsgpﬂﬁt%eﬂﬂﬁ it hway as previ ousl y
descri n i2Zi N .
ubst 1 g s BRRLTes kiRt |BLratlh BREA. llor 225 s
(aoindens wigh m@hbfl)ketcme B2 Do mi@dde 13 Eikeone229, Which &0 dairizd

[ benzald 4
Bl 8 R LEAL R0l SR B o ver e
by t r Stillrmpother mdthdal e syhthesrmsgmrbstnum diexz(zNGQ’f stractiikbad formula

I ol oxi 247 nat.i.on
)C(E 'or gox |%) ligt/ov“gg\ﬁ glrgp H‘g ?]g elﬁ%‘f hél}ftadglltwa 8f hyghoxyjpmine to
Lbhdml@l;(hgcke U5 praliides lam l‘ntﬂ"yledhﬁxaddﬂrrtel, which wiay be am&blyécﬂf}ereatment

249 to row de d oxa ole 211, A et 49

i R i NS b R 247 2 PEbY e afasatn of
P& SRIBFod R 23Y p¥eides Kﬂ%bngylmeh\@ﬂxbl?uﬁ%h&dﬁ?, diPoRPENJaliition
exanpl e of the synthetic net hod of

i Vithiacetyiane 349 Orprevide depiresisaxazalodl lofAceylene 24} r@aigbfr fgadily

aﬁ %arei %ronE !:(ﬁxmedi‘gail;' %\}ﬁﬁgl;l@bx%éurgd?&)r&/apﬂ{o%' ﬂh% c metho
ene B. Andl ogous ne

used tPosngclép axaénrm ofethe wthedglmetae@@WQnéA lsoﬂmgr@tpdd@r the

by 80 3. RN 9 R Fcr

[ ZSprf &1G. d@d Amalogb@ m&hods My be opiditd preparel dibei mymidpk acetylene
%{OXIYJ am ne to benzal dehyde 245 provi des an
"EPHESi at e oxi me, whi ch may be directly converted to
20 y | iSdiéd aﬁ&ﬂer\mdtlmdl‘ﬂa@hthesizlﬁg fubpiithtad isoyazblesofthitiuctaral fifrmula

1l st s ST petieg DR Dbty s BERI ffforstamine o

Pe eddehéldd mmo@cw@rﬁﬁe merﬂ;uhyte amanel abice mpy ee uihs:ﬂ[y %oxb)ﬁrted to

{ite 25T PHR NBOR] oA bipel crfesdaan LS T rmgibn Keope e50:

gglr&ﬂ&é’s&!ékl&ﬁ i$dkadoh02aZ Mefthy? kétOneI5Bmay DB readily préparb®irHiads
escribed in FIGS. 2-5 above may be readily adapted

f el ysayaiablesprecusiorsyrueiidimawn Bylt%eﬁrsmftoaf i /r\gpemﬁc example

hotdheag hietid raethésw&rfqesymm ilGstrhdd tdmer;ﬁaﬁ}atlen of 864618 96n FIG.
Further, those of skill in the art will appreciate
t¥ht isoxazole r egi oi sorrer s of those dep| cted in the
above 1l Gathods esEFbed REFRIN S RES LG Ha r%ﬁl aXa %ed for the
i nterchanging the reactive functionalit (5) Re
diyfhthesieefipyrazelaslby substituiing hydyaziex fmpy@ouﬂamnm & thp paacmmh
G I

%Qq%ez%éj ggllrtgée eﬁo%enrbf ﬁ{qgm ﬁ'lg’ar't%rﬂl a}?p@% ?z[tesﬁlat 1&%%%3@ Pegﬁ)ls%g%rs of
cthosgdepisiedrin thtaboa¢ KIGe 2famayt bmaﬂhcmeé by oferetlhmtdwlla\ngmg the

[ t ri myly A_an
dr'echtl@%g@:?ﬁaﬁt@ of g1|c é\gérgirgtl’%aegxl %rgr;(léétlz A '%E e)(amcp n%zgx tgls ﬁg%;oach
asl depi@&binVAlG | h41?26)4 aneiseZ’Eiﬁ))xazoEerGZhe\rs,carcm deen in FGNEDEt i C

!e]rcﬁaengmane &ﬁ&gom%e an zl{]k)lln% unc%xona‘fitnes o§ the two different aromatic
rings (i.e., rings A and C) provides the regioisomeric isoxazole 262 (compare 253 and

255 with 254 and 256). Further, certain synthetic schemes may provide both isoxazole
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WD 2004/ 018463 PCT/ US2003/ 026478 regi oi soners (e.qg.,
FIG 3A and 3B) directly, which nmay be isolated from

wop@sarsgsher using standard techni ques. One nECTOR2009026478

synthe5|2|ng substituted oxadi azol es™of "sfrictura

% isnferd e) Fﬁ@}hﬁ(‘an@ i dlr%tpy évﬁxcﬁ’ Y b&lRd1ated fl%'rnc';')ne@ﬁbther

erring nucl eophi I'i ¢ addi'tion of
?dgﬁﬁvhﬁwﬁﬁﬁmﬁﬁsphenyl cyani de 265 yields the a am no

0Xi MBOZH frethih T&Qyﬂ?ﬁé&z’ﬂ% SGRNRHEDS gdl‘ﬂoﬂfg o@gt}‘tlcuﬁmlfgﬁﬂu@ae(l)

269 to provide oxadl az 271 a ter ehydrative
éyhen Z ist-Nons pravided mdiiGt M) nRefpming ¢o HﬁaéAamxgleepbz [1d addgtion of

t
BRarbkARL IR ey Bl S48 1RE 6 L aRino BRIBES, WD nay e
spiended ovidnaayiphbridé 26%e psgyideloatdigzolerayt Iaﬂéf d&ﬁyd?htﬁe C%Z&tlon
of. .oxadi,azol

[l t t d f t ti
B N T A T

S\lstlismbwt/mtoaﬁe skildedi aptisah esfiraf prdtiucy 21urAbpetidic @uirapl¢ b the synthetic

AU G 5 Mo B B STl SxoR 2800 ity SPo

FI G Moth&rﬂdmmﬁoﬂwnmmasg subétnne@ amchzblyts sfostdledfafforadla (1)
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de
A )V\X"’P‘ﬁ afey?gl?sm"aﬁr% h%ssrep %?WF &é’fsxyeg&ﬁ i Fip-JA.
%%ﬂé@@@%@ﬁ@lhy Bxife By Z(EJeFé}EH w%naaﬁmnl P Rydrb¥Yi B\Qune

oxadi azol e 289 be 15 transtorned a W de variety

aithraenthRand syamide), maydgsondsnsed avidyacyl |<=bl@né¢ 2§5tamrqvideraxpdinzole
@59 gﬁ%tdelf)%htlv@‘cgbﬂ%‘dofn' %Mh e gﬂ'fmot &%ﬁnﬁi’ f‘ﬁ r'n&y be.

| S I ustrate for t preparatlon
mnafmld by alvadeaGitieiyrof Fiethodsywell knowaHo thegkiled prtisan to final,

o] F
HE%IT g%B?c?f?jpce;)éagﬁféhdé 'E}\S? yskxg?ﬁ etlglqg 09 o?riFﬁgZ 'ﬁ‘ﬂ%n&@d for the
smdpaltatlombﬂqxgdnhgottrmumﬁl(} dB. hydroxylamne 20 in the
depic ctlo quenc Thi ra
f or nu tsﬁlciullnf ? note ( etﬁ% ! etga(?sed sC beélel ‘%% né; inéi? %tég% ih Le
frdadiby adapiéd fmthebgynmbheof tviedolles g csulnsnmangwmympmfe for7hy3roxylamme

R DEHRrORd ol sttt Thifioies PL S R PR (1 el B prepared

dp ddudine agupakibh ef FIGSOR-7, oribe othet wwll-kyovaf teélhl&lueﬂ nmpounds
of the invention can be confirned in in vitro 25

bl | hi bi t f I
ot ot sl AP AN QDM or at i on. Such assays
are V\ﬂxé %\’J\ﬁhs oft er}ﬁ\ieﬁﬂ#n arﬁ)&aﬁ?dhﬁﬁl&rsegf%{?\’ ?egﬁzan%{n and/or

repllcon a say sul confrrmng t
pfolideyatianf Tbe eaivpp ohiis compqmandanamubin eantbeaopfirmed in in vitro

808 o R e Firf 5 T g B o BRI o

8acingssayy el well-kngwhabgik ad. Anpedifickixesipipe airdplicor asayiGivable for

prot eins, Another as t hat . can 3 sed t conflrm

R IR S B i s SR e

W]lemaﬁv&y\]/ tthilduhQ' ofdl&:SdbEﬂS ggdiz cén tE:QiéEﬂﬂn(de ueiltng Qhanmal;?@ Western
n. r.o t he disclqgsure o

idﬂt BffaYStifizipg PB%‘F i"&%r %98 %P&?lé? R BEY petesrd Angtherpstayjthat can

BELkado cdhdipa tRCinti FECE propbrEied FhFridds compounds of the invention is -

described in Fournier et al., 1998; J. Gen. Virol. 79(10):2367-2374, the disclosure of

which is incorporated by reference. According to this method, hepatocytes can be tested

27



10

15

20

25

30

WD 2004/ 018463 PCT/ US2003/ 026478 in the process and
absence of a specified test conpound and the |1 C50 of

wo b@4poosapbund  determned. General Iy, active_cROpUSIvgs026478

are those which exhibit an I1C50 (e.g., concentration

I [
o S TR s Bheckir s R e UL o o R (R
gestmaingd. in the parti cuI ar assay in the range of about

1 nM

oxamp e ER preR FBRHANS, H0Yel: FiEh Bt 10X s kifogygpir
ref/comgpunil/that yialds aéﬁ%emnmbmweerphcaroe opas@Paeduatidnyin the amount
ot ﬁfeHJurJd"écwc%lﬁjf' i @fe%ah%ﬁla%stsaéﬁ& %ﬂé@%&? hlgogxtt Iﬁ \?/hé\ﬁ beRLs.

or prevent i‘ons
c(mnrnmumd;swladeexhtblncas dCyhfocéxample inithe mngd daBotil 0@pM, 10 uM, 1

C nc t f ound that Kkills 50% th Vi rus
P0RE 1S 3 naf SRR dover i ppsliculy Weishige e i

%géﬁh?lag%ég td QYR br lbr%lt Htvgfgig&ﬂﬁﬁm ?ltembtﬁetyh&tlrv@&gﬁpdﬁﬁds are

abou nM

|teRte fWh‘%QreéMB &p PP@MF arqoycqﬁlérétrcm OfFB‘F‘P%ig‘dt“H’éF'é‘B a0iiof the yjrus)

Rf R GF hisoht | M beRls. %n@&@dﬂ@ %lchl%xbm Efvbelr DDy, for Exatnple
Uses and Admi nistration Onm n their ability to

,mhhq)ﬁanger@\abméﬂp@ Bk 1QUM, 4 dE)O pMo 19 py hnMopr even BWES, are
gfdﬁg '§1 f&hag ubea:ﬁgﬁlzc's SP?ré 1a% %s)‘zttSS'E@&}g}r ﬁaiegg(}ﬁ rfc;iﬁfn?e%(ms

the conpounds of the |nvent|on can be used as controls

i n i nT\3 t r Usesand Adaninistratiemt i fy addi ti onal nore or

| ess potent anti HCV conpounds. As another _exanp

t he c&hypipgiiedheipgbilityéo ﬁnhlbé ﬁlq\bwpla%%ran%’eme%ﬁetaﬂ%éhe

ﬁl@@lgfds SRfhe AveMFRInERr cIMRSIBbYAhdr¥ETaPbe ted i REEGFS
't nical settings to prevent nedical instrunents

anutem Eensphinpls, the enmnssedsal thy inventen e bojusad apicntrplsrip & vitro

h
L BSOSk P i My s

tehgnpln,stm cameppunds of tlmenmngomm@@tr e@mmwamwﬂ@efﬁané@ ius:ﬂd as
I?éas ht?v @ omillls}h emfaﬁt’s 11( Qi %gé%?ve%n d?@éi m@%m
é@en |éﬁer, 0

€ nmeasured fe conmpoun
TFhpples fromhedemiog infévted withedd€V oimua nthJr usedimgbis icontemsthe

t her eof. fi.nd pa ar use.in
SOmpoU rndporf é}{/e elﬁi? In({)l%n 2(1)1#1/ ? s%tleog ttheéthog ‘inlaﬁ bE nﬁ)pzille?@oqhe glstrument
hol badisinfadledat me;cexdentnrauort thatds & onltipie,, for ekenpdo AKX, AXy5X or

m ni st ered e are typically fornmul ated
e?ﬁ&“aﬁ (ﬁtget'@?aé © SPﬁoéta?eocrompfi‘f ndy" bhar maceut i cal
conpoghé b@ﬁpou'ﬁh@of&b{eamt(enﬁGﬁmmﬁdrtcbmﬁosﬁt&ﬁd edreof fihd sheang use in
upon, anong, ot her thl ?‘fﬂ) e nmet.hod o[% &g] ni st t| on
e ST TG TGHOBT s S0 BVEe. When Sved i

\hid Bonté)t] thé Yorfifoufidsi th e QdMtAdrBE faHsk, bt ard Q'plcally formulated and
conp03|t|ons are descri bed, for exanple

le,
REmMHYers Istheform eh 8 eharmagenticad parprasiion menexa@(fompqsgtsy\
et dvd vt 'd@&%d %Hént %hb% Jtﬁhfr tih! thadHEiHdy %’f' £&ﬁlhf§£?atfbﬁrzlnd will

consi st of IQUI sol utions, such as an effective
anpuent t@fh% Shléltm the agto Apwide da%?féhtﬁ@é? pharmagceytical s |

%U&Boﬁéodﬁ@f'eed'escnbed, for example, in Remington’s Pharmaceutical Sciences, 17"
ed., 1989.

Formulations suitable for oral administration can consist of () liquid solutions,

such as an effective amount of the active compound suspended in diluents, such as water,
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28 WD 2004/ 018463 PCT/ US2003/ 026478 saline or PEG
400; (b) capsul es, sachets or tablets, each containing

w@2@retaser m ned anount of the acti ve | ngr edi BOIL/USHE3/026478

l'i quids, solids, granules or gel atin® (c) "suspensi ons
.Tﬂme%?Pﬁggﬁgp (éantpseulésl S uheegsocl),{gﬁgerts( %%chsc%lntta%pl]g% C[,fi"e eLe%ml%e
amonwé ;heraamvu lhgrbdnemms lhlqmdt, solaia) granutesin gslpxhal(cesuspemcms in
starch roc i ne cel.lul ose
30 Al ori RIS a2 S sion, | Hibletfortnd CarfiGndi R G more
of Ratosd, eucrossmamitsl aﬁbmb,l cand:nmmqrha&x,mom mtls potato starch,
cal or ant fillers, u ufferin
SRR e e {ditaloSt 2100 BRI SfandBOGE b mages il sspgpte
Qe &id, dmesthertiuapiahtegb@tantbgﬁn@grﬁr&icrsamdxents buffering agents,
phar maceuti cal | rr? ible carriers. Lozengg(j forms
BAISIINEASFUS A g vorHgAgE R dyes. difinizerapdg prentseing. |
phdririaseiticaly c\bﬁnbhulﬂ@ca?ﬁe‘ii | 1Ldz&xfze GOHRRICES Edt@prist eheattiveMBgredient
I ngredient in an inert 10 base, such as gelatin and

41 3 BRYOF1F Borsugigss, aswelbiipastilise sommsisiRe Shegisive g@rediontyp an inert

bR, duck 8s getAitanl BiyB&tin drBucdsidiahd &acih @muRPnAGkisVad the like
i ngredi enf, carriers known in the art. The conpound of

eoriniping. 1B A8HEOMIO theACHMIBEIRAIENoFATETE KNGSYTHB thedttt t abl e

CONPORRNE Stnpoufr @& clﬂglcmﬂﬁe bﬁﬁ]féoﬁ%m wittPsthaH saittdbmmponents
(i.e., they can be "nebulized") to be adm nistered

virebd madel intojagiesol Aerradapns(be. P Ee SR neaoagd) tglbg gdministered
'vﬂt a[Mtﬁ) S Ho%&cfoﬁﬁﬁzﬁlgﬁsaé% Be %ﬁc&f 19‘3%45?&;2&! ac%yﬁgbléls
dic oro uor omet hane, propane, nitrogen,
[prdpellan®y rsucabtls dichlorodiflugtomsthand, propress nisloger mldwtihgtlk@t | on
i nclu
the podeplsrft PR, for EHRRATHARL R includt HoF BohpEhibpodoris.
Shichabohastofi e paikagrdnuclorsied withal wrpositerty basel Suitable suppository
g%smé fhn% ude natil}agl)lysglstﬁxétgcqg%lg&r@?{ oqf %}agfé@)gg Slt%l ﬁso :ig a?dl{]on it is
faapgudsmke whise gelnmrrsctsltcapsﬁleawbmhbonmt oﬁmcomfbutahen @f0he

d.of .chai,ce with
SRR o Fhoih UL va JRLRIRE ¥ exagtiic Sk Rasli%sreol s

polyethflend élwblshyﬂtrmﬁﬁbbytsocaﬂmhnul ations suitable for

par enferal adm ni for exa

P M Saon Sutpe Ff b2l i min 2 tion uriE ke 1O exmple, by
iMfah AOWISEUR B joihte), IAd@nOB, intraMuSCARE ihtk @B, intedperitoneal, and
subcut aneous rout |nclu e aqueous, and non a?ueous

PUWPHATUS SQUASS; 'I"%'“&%’j"qéi‘:‘tuﬁé BOR-a0HPQYS: IEHRTIC AR IE YA

SOI0ticHs wBH EvdoH@ii sitio e {sChiferd) B&did@ ok @B ! AldSolu@P that render
solutes that render the formulation isotonic with the

redemmiationrizoteniq Wity he bload phihe Hendehisciaisiie sisacipeps and
RGN aé\%@&ﬂéﬂéhﬁ?&n’si‘%nﬂiﬁﬁﬁﬁ‘ fcRBS stsBéHdm‘“g%@edté‘ %luﬂﬁzers
suspendi ng agents, solubilizers, hi Ckéni ng agent s,
grickghing agents, stahluzq@sﬂ andproservyatives. In ﬂile prostigerof ¢his ipaengion,
E&hﬁppi&?g&f @%ﬂpﬁ@%&&i&rfﬁrﬂ@l gﬁ%@%@%ﬂh&&%ﬁﬁr tbSEany,
BOraperitorgally.iintoavesitally or infrathecally Eaeﬂtgralmdmlmstraapm@caal I y.
P&‘,{a{?ﬁs&%ﬁ 2 RPN R bfs BBkt ;l:% hh% 'r‘%f@éf nﬁealFéAd% %{ and
ravenous adm nistration are erre hods
admnmmwn skhedonouatiofswe cbmpmmhatand:espmémerbmpmﬂﬂds aran

ltp a&: sealee({:l con[:]:uners sucﬁl as ampulies and vials. Injection solutions and
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sterile pomders granules and tabl'et’s "of the ki nd

previ ously descri 5 har naceut.i cal ti0

PR o B Te BATHET RS T RORRRE e

m&@hmﬂambﬁnbus subd|V|ded into unit doses contalnlng
t ies of .the 5

Pt Ol Bstn L R il RpRan Y EaSPERRR tr syl form

RO eGeation &I’Ehadlwldétgmdj Wit ddbed containingtapg@spridie quantities of the

preparation uch. as pa keted tabl sul e and
Boir s apPnG | The s Aoselep s beag BRSKAeEh @ EAL o e dgeioee
feohtinm@ iR edquaRREY bﬁprelﬁaﬁlmoﬁl sucl‘il@s:ﬂheﬁe,ted tabileth, QAENNS, and
itself, aor it can be the appropriate nunber of

an
PRYLRS MVl RIGHRROYIeF oS- theriilt CsPRILT $3Pe @ 4APSUley @ bl cacher,

e ’zE0E its@f, SPit e Berhd a;syr&iﬁ{ateﬁmmaat dfiahpoftthée apgitkiged form.
%%gnts 10 In therapeutic use for the treatnent of HCV

EOMPRSHionCap 1%mﬂ&cqﬂqlq other gompatibje therapeutic agents.

phar Mic@hpat uiBbh@d nefmbhef Htwetd:Oh, Ble@ompounds utilized in
adm nistered to patients di agnosed with HCV infection

dhe phagrageuticalastiodofitheigyantion arg @pmiisereig PatiRy diggnosed with
BereldrctioPyt Jo@fg'é%@létshﬁablqu 'ﬁﬁfxé\k tl'xe?ap@@t%ﬁen&flﬂatByttﬁ@apeutlc

adm ni stration of conpound |eads to benefi ci al
denefttis meant that th?)@gtninglﬁ{ratm@f cqmppsnd keeq;s t@ﬁgﬁxﬁﬁélal effect in the

%Eﬁ{nggg&tulnfé Egln%%}nﬁ)le' the éliu@\&@&éf REMiEVRE WHEY tﬂe'ﬁ@f’ tifek or

int ent el ther reduced or sto
|1m:he stei matjent ilﬁreethetpednccd:omﬁmteaﬁlsg alheeapegticies éds jlgo

e ngegnh{l])e §cirh1?l sirgtﬂmoc}(f c?ﬂ?ﬁ%ﬁ QI%W§ IoPNﬁts erto éh'eF the onset of the

get e onset organ d e or other
adyaardamagyarptiensdvesasymptpine thiat typladlqumganHB@V infections,

i nfecgtio es HCV titer or load in
tTHE" 5?|gﬁ?fuﬁﬁgwﬁgﬁﬁ%ﬁﬂgglbpgihe i nvention and/ or
conpoght camsuhdwofelaf invanyionhmsitorcemiteasiherest mrpalso be

B ob A B PR b Bl o o
RS haltv@wa ﬁ)qﬁﬁéd totmc'(gl av @]te@mmh deodlopritevt oiﬁﬂevtmfeﬂlonFﬁ‘br
exa e the co Q S O t he nvention

A T i I S A S R

VR §tSre @ foiodfital bikérsateiGdntallytstuc @aH heesnewﬂue wuaﬁkg Wigh
with HCV patients to_ |ower the risk of,

THE gesiartit fnet B gisk A oL olACEsthe devping n AL infgetion.

dosag @ﬁt@l%&a%b& RithBIE 62 A HistraticH tb ABmAMR il R tefBe®Bom in
determned fromin vitro assays or animal nodels. For

extampsseys opnimal mpdels. FosexgEpieagn Wisiaf dasags mavcke fopnulated to
aa%nle@é/ £seuns S L00¢ Gt xﬁé\haég el 108 of tHeGlaHR G Rir E&ﬁpdu@@emg

he particular conpound being™ adm nistered
redlsndnistensd,iap mgasured in g frovize ssay. Adlernsgively.iapdnifial d@ﬁage for

| fhod \
N
i infeetidni, ais wakb kngwmal the &rh dwemiptary $iétable modﬂ»‘em:hamy described in
i t.abl e S r
SR R o R RSB S5540 SRS 3 S
2190Q):1-viandthe gaferences c1ted therein, the disclosure of Wthh are incorporated herein
by reference. As one example, the initial dosage may be in the range of about 0.001

mg/kg to about 1000 mg/kg daily. A daily dose range of about 0.01 mg/kg to about 500
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B0 QoS be AR u bR fBal batl My T by RARoRt o
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vraated dndjthp emdpcmgd bpiog employegde dﬂnp mcrehhs d@sf: atsb evnl;b bt de¢rtnined
(%6 ﬁ;ﬁgég}é (jzn% Xature anla ex&angoqlalm (ﬂfgse 5199 Fffft‘ %tealgéon%an%Ehe
‘adirhinisdoatichadf earpmtmeldr &anundm aemrtsnlanpzmpntn dlewrmmaamdof the

e

pradgtineftub it apestviedmallBledogiges which are laﬁ tﬁah ehe qptlmimfdose of the
dosaef;'i),él fartl ul ar, S|tuak t]h il
GPmp <t Sagééh'é‘FrSi“Fé YS”P?‘ af‘ﬁ@ﬁ‘f‘s it Soptimum
effedt uade? duwrﬁsthnsmi te@¢thed OB&@ofveneha tha t@all il dédagimhhise
optimum dose of the ound. Thereafter, the dosage
y‘qeﬂéf‘%édé’é‘ﬁ‘sﬁiﬁdé?rﬁww?%é&gﬁ@y’ &¥e% he opti mum 10
ef fect under circunstances is reached. For
convengenoCombinatiérOThérappi | y dosage may be divi ded
and adm nistered in portions during the day, if '
desir Bobertiﬁnénﬁoahbiemabf the pfEkeat anygntion, thecerapounds of the invention
enbodi nent.s of resent.inv
B SaTaRt o ek Bt BSGR il BB A by FETHEHLOIR offer
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Bt ovi EXAMPLESY of illustration only and not by way of

The following example is provided by way of illustration only and not by way of
limitation. Those of skill in the art will readily recognize a variety of noncritical

parameters that could be changed or modified to yield essentially similar results.
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screen was used to identify non-specific inhibitors of
the reporter gene. In the counter screen, a cell line
carrying a construct such as a CW-driven |uciferase
gene Viemuntsegrdeo wasiased itd i;derutfyrpwusmtsiﬁt lirdltibitiorsmf Ithetrepdnier gene.
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n g RfRe CouRrermedSraancl um?erase i nh Ion
aesayas wed tmdgntnfpdontpbendsmlmn ohitdtshe Sparrenl geret, ol ot HCV. ICs

prollferatlon as were used to determ.ne, ..
RG it bt e R TR B otnEcscls®n SR Bipiignassifor many
wa&%gﬁo&% OStahdard dEpYolFratidiEasSayPerged to\Wekanigé BAdtBLicity
ich confirmed that the results refl ected

10§ Hl?cPQH‘PQH“}déP the Byention o d he meesurediLDses St Hany @) the cPTRRmIS
RerE&Bads M (VARe & nifRh & HAtaRe roditds eemctea’lr&aéeawmrbm&e)lon

was used to anal yze HCV RNA copy nunbers, which
aohtdllidea t hat the viral genone of HCV is not being

repli (‘Aa‘f&%%l%]t -pER laé’sa?k]?’dcﬁé Nﬂ)le%ulln?’S)rs%ms' ﬁ@ﬂarﬁ@ﬁ |(§A)W@a'§ @sed

seeded at t densit I's] wel in
o hnahyze GTCVL RNA copy numtmrsa ws!uphwenﬁm}@maééie vrlrhl@ee@m @f HCV is

\\ly%{ §eutﬁél%ghcakelac %Qa\'}c%dd@l{dlréé 8 1@ og%%l ré Qederht 'E}Qlt!l'éﬁ’slt of 3

oncentrations o in a 15 volune o
301 0§ kcglsiveallein adrdlachejofi i mlmahntméﬂiweﬂ@IMU e exflis awere then

g,gcfrg,me 9o 318 b9 YRy SPhds. Vs LAAELRANGH o%srgpe[gn& (ina

8Gnas 't or anot s, nedia was renov
volume of 10 ul) were added into each well 24 hours after seeding the cells. The cells

were incubated with the compounds for another 24 hours, media was removed by
aspiration and RNA samples prepared from each well. TagMan one step RT-PCR was
performed using the freshly prepared RNA samples according to the manufacturer’s
manual. The ratio of HCV RNA to cellular GAPDH RNA was used as in indication of

specificity of HCV inhibition and to confirm that the viral genome was not replicated.

8.2 The Compounds Are Non-Toxic In Cellular and Animal Models
8.2.1 Cytotoxicity

Compounds 1, 3,7, 9, 11, 13, 17, 19, 21, 27, 29, 31, 33, 35, 37, 39,
47, 49, 51, 57 and 69 were tested in a cytotoxicity assay with liver cells including an
HCYV replicon (5-2 Luc cells, 9-13 cells or Huh-7 cells). In the assay, cells were seeded
onto 96-well plates (approx. 7500 cells/well in a volume of 90 pl) and grown for 24 hr at
37°C. On day 2, various concentrations of test compound (in a volume of 10 pl) were
added to the wells and the cells were grown for an additional 48 hr at 37°C. On day 4, an
ATP-dependent R-Luciferase assay (Cell Titer Glo assay) was performed to determine
the number of viable cells. With the exception of compounds 13, 19 and 57, all

compounds tested exhibited an ICsq of greater than or equal to 10 pM, confirming that the
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aspiration and RNA sanples prepared from each well.
TagMan one step RT-PCR was perforned using the

wo e@ghisscpr epar ed RNA sanpl es accordi ng to t hePCT/US2003/026478

manufacturer's nanual. The ratio of HCV RNA to
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Tox |ular and Aninmal Models 8.2.1
&T%?%Qs%rgweﬁé‘ge’atceg Wit 37, 9, 11, 13, 17, 19, 21,
27, 29, 31, 33, 35, 37, 39, 25 47, 49, 51, 57 and 69
were tested in a cytotoxicity assay with liver cells

|nclu ng ok (5-2 Luc cells, 9-13 cells
or ? é@“"g fb @he assay, cells were seeded onto
96- We" Plgd.£S doipfounds 3 38997945 hhd b \RYd992 @ vol ume of
90 |) and grown for 24shr at ﬁg gg ayﬂz vari ous
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greater than or equal to 10 confirmng that the 41
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non-texig O the renmaining conpounds, all but

conpo 3, which exhibited an | C50 of 3
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e
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5 98.1 [) was, added t %
SO g B AR RS PR ERd il prfucls
JeXdwl sctidndhe pedt@dvas tdlleated b3 AluGtiéroro pBoducei234 (1Fhg, 92%).

reaction m xture was cool ed, then poured into ice,

sodi uBRe&r bonat e was added to cause precipitate

]1: olr matrh @mﬁmfdﬂ)ﬁ:&g ®2e0.p2%mbl); PAQ@h4)5(6208ed, Banol BY, Cul (338mg, 6
iltratjon, washe th water and .dried t el

RATEOREOH emoere o e o Bprep Rl i g, The

(rdstBing ARXER! Wasistirréd KehmbleAO@mPdriturersr s%déi@ldmﬂﬁfeBbt{fEre‘ﬂﬂﬁl)

15 ané t he subsequent m xture was refl uxed f

dtraguetion of S acetvlshe frSmlehetquin ARe canraibivass S‘Fﬁ P?i“ed at 60°C

ltGYRIMoGR! TRBIAHMRRAY rembl& UrRBGEAREd prRSufQAH ﬂﬂa critd@@naterial
nmajority of the solvent renoved under reduce

fitiered threughrrilice gel qoluprithexapesBOAcdAilytq give 339 aﬁladak%wéld 4.9
)SO|Id The product was collected by filtration
to produce 234 (14.5g, 929%.
Step D

A mixture of compound 236 (1.4g), Fe powder (3.55g, 10 equiv.), concentrated
HCI (1 mL) and methanol (100 mL) was refluxed for 3 hours. After cooling, the reaction
mixture was filtered, the solution concentrated, the residue diluted with NaHCO; and
extracted with EtOAc (several times). The combined EtOAc extracts were dried, filtered,

and concentrated to give the crude product (1.0 g) as a mixture of 238 and desilyated
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Sten C 20 To a m xture of 234 (6g, 0.029nvl),
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8.3.2 Synthesis of Compound 49 (R905952)

Preparation of 3-(2-methoxy-6-trifluoromethylphenyl)-5-(4-aminopyridyl)

isoxazole

To a solution of N-hydroxy-(2-methoxy-6-trifluoromethylbenzene)carboximidoyl

chloride (1g, 3.94mmol) and 4-amino-2-ethynylpyridine (310mg, 2.63mmol) in THF was
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Preparation of 3-(2,2-dichloroacetamido)-5-ethynylpyridine



ethyl acetate (4:1). MAM446. 21 confirmed by LC- M5,
tr=9.84 nmn. (Method Y) MH#=447.21. 25 NVR (300 MHz,

W@EDK0/8)8469. 84 (s, 1H), 8 63 (m 1H), 7.9 (m 1POT/US20682026478
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(m 1H), 7.41 (m | H, 7.22 (m | H, 5.64 (s, | H),
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8.3.4 General Syntheses of Compounds of the Invention

Additionally, compounds of the invention can be prepared by methods outlined in
Figures 8 through 63. One skilled in the art can readily prepare compounds within the

scope of the invention based upon the guidance provided herein, as well as in FIGS. 1
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In particular, methods for synthesizing éubstituted dipheny! isoxazoles according
to structural formula (I) (when Z is -CH-) is provided in FIGS. 2A through 7b and 12C
through 12E.
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J.E.; Cash, WD.; Barbaz, B.S.; Bernard, P.S.; Lovell,
R A ; Mazzenga, G C.; Friedmann, R C; Hyun, J.L.;
Br aunwal demMeltis®PéintMetHod@s, P.S.; Bennett, D. A ; J Med
Chem (JMCMAR) 1991, 34 (1), 281-290. POITS, K T.; J

s e Soe (ICSOue). 1258, Sthds LM At St

Snélting Pbind<dpparatrs. All Meltiplpdbadare Midorrectdd. i a, K. S, ;
Phar mazi e (PHARAT) 1997, 52 (3), 189-194; and MOLI NA,
P.; Tarran A. . AEs i nosa, A.; Lidon, MJ.;
Synt hesi s ) 7 (2), 128. 53 WO 2004/ 018463
PCT/ US2003/ 026478 Cui dance for synthesizing conpounds
as descri b&ementaFar@H;sisas penficime@ By Pasertynalysigh d ucson, AZ.
ASCHWANDEN, P.; Frantz, D.E.; Carreira, EM; Og Lett
(ORLEF7) 2 ). 2331-2333. BALASUNDARAM B.;
Vel ucharry mﬁﬁ“\'}é murugan, D.; Perumal, P.T.
I ndi an Che Sect B (USBDB) 1995, 34 (5) 367- 371.
20 cHAN, K S. N'l\%gppgtra syefe ab btameé:ﬁgﬁ 3OQ/\M Z\Mﬁﬂj M@rcu\gy SYSIOHK
T.CW,; J Og Chem (JOCEAH) 1995, 60 (6),1741 - 1747.
ALBER(]_A, AC-MSWiétloge, A M ; Laguna, MA.; Pulido,
F.J.; Synthesis (SYNTBF) 1982, 1067; and JACOB, K C.;
Jadhar G V,: Vakharia, MN.; Pesticides (PSTDAN)
1972, 6, 9¥48l The fol I owi ng conmpounds are
representative exanples of the invention. The
conmpounds ILAeMSivias @erfdraiedvh W aterpMiqramesd Z0yinsmainfend®ith

é‘lctac!n!ogpergy foﬂ{zﬁ’# q'lfllt HtPIEE comggrg:elnf \Iivgsaa} \lNgtrc]a'rs Model 2690 Separation

25 module coupled to a Waters Model 996 photodiode array detector.
Method W

This method utilized a 2.1x250 mm 5 pM C-18 Altima reversed phase
column (Alltech) with a flow rate of 0.25 mL/min and a gradient of 5-85% acetonitrile
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Mel ting Point Methods 15 Melting points were obtained
on an El ectrothermal 1A9100 series digital nelting

w@oimtisppar atus. Al Melting points are uncor PETUSZN3/026478
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El emental Anal ysis El enental anal ysis was perforned by

DGRE %te%éﬂih 8.1 %-I;Hgﬁ&gaceﬁgﬁbd %3 aH? 0ﬁ1§ I%B(i:e%en ramps to

spectra were obtained on a rian

s V¥ epetonitde (gBeNkY modandGentaed at 100% ki towtsilegfer 3.6mmed on

a Waters Mcromass ZQ instrument with electrospray

i oni zat i onpeliga HPLC conponent was a Waters Model 2690
Separation 25 nodule coupled to a Waters Mbdel 996

phot odi ode _array detector. Method W This nethod
utilized aThisTRoias wilizesd adi @54 gmnd 1Mifer 1P AEPS Estferpitpbiase
CIMAN(A1REdN G2R )k 1ohtrhie 3 §LOWL VA An@k cfdR At dTlsL8¥maRntditdle
gradi ent of 5-85% acetonitrile 54 2004/ 018463

PEith waeneBanend-8% tifluerolatieiciteyst A Mimglhg gladignt then ramps to
t {dokb MRIARGRLVE 025 Infh AMLEnRRes Tt T00% heiSHidH BP%5 hilen
ranps to 100% acetonitrile over 0.5 mn and conti nues
at 100% acetonitrile for 3.5 mn. Method X This nethod
utilized aMethgd¥o mm 5 pM C-18 Altima reversed phase

5 colum (Alltech) with a flowrate of 0.25 nL/m n and
a gradient Tst i%tl&ﬁf’xﬁ%tifﬁﬁ@&ﬁ]iilﬁ@)hﬁn Ag:édnhzmh% uM C-18_?_e|';/ersed
cont ai ni ng otri roacetic acid. ove mn, T .
gPhe Galtmy With 2 flgygate eE03 mdminiaod A grcisnt 91 050 a5eigmitile with
af ke CONtal TINES 1 Bliri ARP%AcaGEIcadvef 1d Minf GEn eSntifthifg fdYRINRAGith
Y This nmethod utilized a 2. 1x150 mm Agi |l ent Zorbax 5

t MO% aogtonidijler sed 10 phase colum with a flow rate of
0.3 nmL/mn and a gradi ent of 10-100% acetonitrile with
wat er cont Mdihdz 0. 1% trifl uoroacetic acid over 16

mn, then continuing for 2 mn with 100%

Aot 1 ont - zorBismaheue + Dodpb el 25 S B ARV
apHasoyshirad @ithh flowTatof OF mldmth aad g rgeadieanst 01008 &RRWYitrile with

acetonitrile wth_ water containing 0.1% . . ..
¢ Ve cpptapeed. | Bingonsetsac PR Mithign COHIRRgifoTg POV
Moy Mhdetonitd@0% acetonitril e.

Compound 1. (R909850) 2,2-Dichloro-N-[2-[3-(2-chloro-6-fluorophenyl)-5-
isoxazolyl]-(4-pyridyl)] Acetamide
MW=401 confirmed by LC-MS, t.= 32.63 min (Method W) MH*=399-403

Compound 3. (R909794) 2,2-Dichloro-N-[2-[3-(2-fluoro-6-
trifluoromethylphenyl)-5-isoxazolyl]-(4-pyridyi)] Acetamide
MW=434 confirmed by LC-MS, t=34.01 min (Method W) MH"=432-436

Compound 5. (R911427) 2,2-Dichloro-N-[2-[3-(2-fluoro-6-methoxyphenyl)-5-

isoxazolyl]-(4-pyridyl)] Acetamide
MW=396 confirmed by LC-MS, t=31.28 min (Method W) MH*=394-398
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Compound 1. (RO09850)
2,2-Dichloro-N-[2-[3-(2-chl oro-6-fluorophenyl)-5- 20

W(i)s«nxmmbg/l] (4-pyridyl)] Acetanide MA:401 conPCT/DBINODY26478
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LC— , tr=32.63 min (Method W M+#=399-403 Conpound

3. (RS 0&;&%3 &@12@ L Epinicts N []?x %h‘é?c‘i]PomgahFxﬁl) 5-

Acexaanh)’ﬂe(}@SnMM@@dtammfl rmed by LG M5, t,= 34.01 nin

15 ol ey 8 SRS A

i soxazol yl]-(4-pyridyl)] Acetam de MA£396 confirned by

20041 oL T EBHS B SR AR S R Bk

2is@xazolyNH &pgridH]] Bcftdmid2, 6- di chI or ophenyl ) - 5-

I soxa I 3- i.de 41 fir y
Lo we SN B b R vre e Gy LTS
Conpouvich.©187{1R900921)

2,2-Dichloro-N-[2-[3-(2, 6-di chl orophenyl ) - 5-

i soxazol yl]-(4-pyridyl)] Acetam de MAE417 confirnmed by
LC- M5, CérfipoundH1 R RI0DSB3) Med-Datiovy-N\BE 34056-didifloro)-4-pyridyl]-5-
M P.=187-188 C 10 Compound 11.(R909833)

oisoxazplyHphsnyl] Regtamids. [ (2, 6- di chi or o) - 4- pyri dyl ] - 5-

| soxazgiwdal P B&iiHntd BrEC S, de 3WMB4did (aembd 15419
LC-MS, tr= 34.13 min (Method W MH=415-41 Compound

13. ( R909845)
2, 2- D@J}hﬁbﬁnﬁd % @ob&rs?Zzzzbhc@r&o J%'-[%@ﬂbx%@hﬁdrépheﬂﬁ%—y-

| soxazol yl]1-(3-pyrid Acet am 401 confirmed
L@owlyﬂr(%pmdﬂ)iwtﬁm( thod W MH+H=399-403 Conpound

%i f d by LC- M t=32.55 Method W) MH=399-403
2 2 Di ch M\ mne 3y ?uoro 6mr;gt(hgx§)/phe)nyl) 5-
| soxazol yl]- (3 pyrl dyI )] Acet am de 20 MAE396 confirned

?:)O/ m%(O:;J = Iioé;lFl‘? h’gggggi}gﬁ') rb,i—ﬂ?cthrb%j-N\-/pS-[M(B'-ﬁﬁgr%%sr%gthoxyphenyl)—5-

2is@xaplyRH(@ppedy )] Acgtdmidg, 6- di net hyl phenyl ) - 5-

S Na ASbg GeehEd B ha St W4 R 50

Compound 21. (RO09846)

?six?z ‘Ifq’{}l?(jr“g‘e gb E}%Q §§}§ %’zqucigEE%:F%IJ@qgsf,g-ldzn_mcgﬁylphenyl)-5-

isoxazolyl]-(4-pyridyl)] Acetamide
MW=376 confirmed by LC-MS, t,= 34.63 min (Method W) MH"=374-378

Compound 21.(R909846) 2,2-Dichloro-N-[5-[3-(2,6-dimethylphenyl)-5-
isoxazolyl]-(3-pyridyl)] Acetamide
MW=376 confirmed by LC-MS, t,=29.69 min (Method W) MH"=374-378

Compound 27.(R911422) 2,2-Dichloro-N-[5-[3-(2,6-difluorophenyl)-5-

isoxazolyl]-(3-pyridyl)] Acetamide
MW=384 confirmed by LC-MS, t= 31.64 min (Method W) MH*=382-386
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MAE376 confirnmed by LCMS, tr= 29.69 mn (Method W
MH+=374-378 30 Conpound 27. (R911422)

wa@2@4Dsabs or o- N-[ 5- [ 3- (2, 6-di fl uorophenyl ) - 5- PCT/US2003/026478
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i soxazol yl]-(3-pyridyl)] Acetam de MA384 confirnmed by

C- B,
po04! tah 3%%?%3200%%%%%}@ Iéo%gﬁ%% dggﬁ’{%g?“f?%)

2isoxagplybi(EPyridyl] Begtamide, 3- di chl or ophenyl )-5-

Lo VB AT ST O ML E S i WGy Y
Corrpound 31 (R909864)

2 D ‘#\# %ﬁt’[’gﬂ S ZBIRIRAT 9'[?'(%'2‘06’;'/’01"5’ 5)
mm?m@ywis sonkzoly€é phydyDCAMBamtde= 6. 97 m n

2. 2- 01 RS0 D B MRS 7 i Skl 47 0-503

i soxazol yl ] phenyl] Acetam de MAM362 confirned by

gg '(VSRQ(BF .- 3@3?&9@15&5 ML BRI NS R Qe G- pyrlcg]%oynd
szé}eaa)lmﬂ)tlmnyd} Alec[tzﬁmkig (2, 6-di chl ogophenyl ) - 5- ;
, (o ! . .

by L CMab3 EsBNed VR A ML RERY fin febor ) 45 2360567
2. 203 chl of o N L5 |3

CriT | G R 23 éléﬁﬁszraz%@ Freesigypony)-s

Aselaasyle2- MAeamiderred by LC tr=32.79 mn
( Met hod % nd 43. (RI09873)

2,2-Di M}ﬂ-&llz,cqqf pgec{ lg' I(CZNBS (S‘FC%QW&I’"@)‘B ﬁlgﬁgl,upg XgMH“_AHS -419
i soxazol yl ] - [4 (1 oxypyrldyl)] Acet am de MMW433
confirnmed by

mn g Met hod 2)
PR A @@ﬁ%‘i}h& agncpmzss §3-(2-fluoro-6-

2- dyl ] -
S e 2 o)

LC NS, Mw-ﬁ%cwrrmdn NINEMD =27 TRrvie- (M ethad W) Mib s

47. (RO09884) 2,2-Dichloro-N-[2-[3-(2-fluoro-6 30

nor phol i nosul f anoyl phenyl ) - 5-i soxazol yl ] - (4-pyridyl)]
Acet arfaaponiyd-$31 RIOBF3) 1253 Bichlpra-8-[RAS3-(2.6-dicBlogmphenyh)-5-

SR A o, (50505

trifl UdWeras byifiphehiyy DCBAS, s's6aioninl(Mehad ByMETp#3 11435
Acet am de 57

Compound 45.(R909878) 2,2-Dichloro-N-[3-[3-[(3-ethoxycarbonyl)-2-pyridyl}-
5-isoxazolyl]phenyl] Acetamide
MW=420 confirmed by LC-MS, t'= 6.65 min (Method Z) MH*=418-422

Compound 47.(R909884) 2,2-Dichloro-N-[2-[3-(2-fluoro-6-
morpholinosulfamoylphenyl)-5-isoxazolyl]-(4-pyridyl)] Acetamide
MW=515 confirmed by LC-MS, t.= 6.32 min (Method Z) MH"'=513-517

Compound 49.(R905952) 2,2-Dichloro-N-[2-[3-(2-methoxy-6-
trifluoromethylphenyl)-5-isoxazolyl]-(4-pyridyl)] Acetamide
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WD 2004/ 018463 PCT/ US2003/ 026478 MA:446 confirmed by
LC-MS, t,= 14.41 nmin (Method Y) MH+=444-448 Conpound

W® 20040 R69909) PCT/US2003/026478
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2,2-Dichloro-N-[2-[3-(2, 6-di chl orophenyl)-5

| soxazpiyshe écﬂ@ﬂ?\(/%d Sﬂyﬂ_élvi %g& By i m&ﬁgﬂ QW% MEA3%

confirmed by L
MH+=429- 433 Conpound 53. (R905954)

oy oy BB AL R AR PO RA S B R ey

0ty lgHe4-pan DI NemethylrAvedmide LC-MS, t.= 11.81 min

gh/gt B%WFO e ol{l-ﬁ?r‘glgcl %4[(6(% Ngﬁ { %E‘g& gnn (léethoé%glgligAr% 433

trlfluoronethylphenyl) 5-isoxazol yl] - (S_p{rldgl)]
(Nt hodm PP RaE s 2 B Bl B oy
ZpyZid )i pdrawi o] phep B ﬁ}sb)&zﬁﬂy]]g#-pyrﬁiy[lﬂ AFNamlde _

Aot MBS HLEEHIMERT M5! BERERhdd VBT
gwgtgfd r%rN+H 507-511 Cbnpound 63. (R905962)

et hyI) F}?@P'&dﬁ‘gﬁiﬁ@ﬁg] 8‘9' olgé%m 88’%% dyl )]

?‘@S?ﬁm“% 1%@955 @@mzd)lwp‘eﬂpmﬂyb%h@amme— 9.48 mn

- ONHAFOLRTIe] 9GS, HE b5 PG Y M H =t 428

[ soxazol yl1-(2-pyridyl)] Acetam de 25 M/\#417 confl r med
by LCMs, tr= 35.19 mn (Method MH+=415-
Conpo@%ppggmd QIR@@QQ%) 2,2-Dichloro-N-[5-[3-[2-chloro- 6 [4 (N-

%c&y%nﬁ%ﬂﬁ@gl%n&ﬁ) 5. ??sof(a’)zoryﬂl-(f.’, |p995)qmc@ﬁélrﬁ’&enyl ) - 5-

i soxazol (%7& 416 confirned by
LC- MBMWVe=3 %@nﬁmmwle Ehsal?()ll WGMQEH o] YBMH39507-511
Compound 69. ( RO05949)

2,2-Dichloro-N-[5-[3-[2-chl oro-6-[4-(N2-

pyr i dyompopet ¢32(R963¥BE A\2-Pichlsro-N¢&-h3H-gh1pro(634gd i dyl ) ]

1.de. [ ; =.11.29 mn
(REPRDsF Gyt hend SOy tBE s Rierdie
PCT/ USPWe39D&mfinBed M ¢= 948 (iR 0866 Y) MH =493-497
2,2-Dichloro-N-[5-[3-[2-chloro-6-[4-(N-tert
but oxycar bonyl ) pi per azi no] phenyl ])-5-i soxazol yl]-(3-py
ri dyl XJompoeaidds. @904330-237Dichiofo- K8--(2y6-tichiMphényh-5-

%%x%%@ﬂ%@%é%%ﬁ?gcggmiwﬂ%' 569 5 Conpound

2, 2- DMWLaIDcoNfifhed B (EMS) L2891 S mi Qestedd WONIERY] 945

Compound 67.(R905451) 2,2-Dichloro-N-[5-[3-(2-trifluoromethylphenyl)-5-
isoxazolyl}-(3-pyridyl)] Acetamide
MW=416 confirmed by LC-MS, t.= 13.81 min (Method Y) MH*=414-418

Compound 69.(R905949) 2,2-Dichloro-N-[5-[3-[2-chloro-6-[4-(N-2-

pyridyl)piperazino]phenyl])-5-isoxazolyl]-(3-pyridyl)] Acetamide
MW=544 confirmed by LC-MS, t= 11.29 min (Method Y) MH*=542-546
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I soxazol yl]-(3-pyridyl)] Acetam de MA467 confirnmed by
LCG-M5, tr=9.51 mn (Method Y) MH=465-469 Conpound

but yl di net hyl si |l yl oxyphenyl ) -5-i soxazol yl]-(3-pyridyl)

A f
| iRy Btsaen RV sl s Al
zbllzomi:%rhwb'ﬂ)@mma[zmlpser(yﬂ) -G1idonaze!ybl- Gyryridxyiptestapije 5-

L TR MR I b

Conpound 79. (R905969)

2,2-Dig
oy SR ok PBR S0 g s ppgrppens -5
Aswmkw M\ﬂWXDAcamhlderred by LC I\/S tr= 12.85 mn

A o Tk P s

et hyI car boxam do) pi per azi no] phenyl ]) - 5-i soxazol yl ] - (3-

V3 77 i n R RO R Re R GOt Gt
(BT Fily IoRypheRYI S hisox 2ol (3-plyAdy1f-Aelamide- 6- t ert -

] A et st U T 150 78 Bk b e g8l

(Method Y) MH+=511-515 Conpound 85. (R905973)

o opy I CRRBAb 1 RSB A DiSEIORENAS SH91 fHlp- ety phepsD->-
?@N(giaﬁémqi@ A@amiderred by LC I\/S tr= 13.36 mn

RO
2, 2- DMW‘@?%QWf‘["QC‘{ by I((é—l\'ﬁ,?rgll% S min (Me(:thod Y) M]—) *=397-401
met hoxynet hoxyphenyl ) - 5-i soxazol yl |- (4-pyridyl)]
Acet ani de 59 WD 2004/ 018463 PCT/ US2003/ 026478 MM443
conf i (GrEpopyd TERADS96D =2.2-RighipronNa[5¢ (MR 1eblgrov§-N-

SR Riepe I SRR Apetamise 1) - 5
| soxaMW}’O confipyed iyl G MSAbetl 285 dran VOBV W68 47ad
by LG-MS, t,= 13.53 min (Method Y) MH++=397-401
Corrpound 91, (R905984)

2- DiGoiniponid §\- (RBOFH0) Q&—Ehhbr@NZSdB{%blﬂyﬂoe&ﬂM@- 3-

id I A

R ek TRAE ot B P dyarish PR Y 45 amice
I\/H+ 4 MW4388 cahfinfahpdlOV D 8= 12.R2a598%thod Y) MH*=536-540
2,2-Dichloro-N-[3-[3-[(2,4-dichloro)-3-pyridyl]-5-

Compound 83.(R905971) 2,2-Dichloro-N-[2-[3-(2-chloro-6-tert-
butyldimethylsilyloxyphenyl)-5-isoxazolyl]-(4-pyridyl)] Acetamide
MW=513 confirmed by LC-MS, t= 17.96 min (Method Y) MH*=511-515

Compound 85.(R905973) 2,2-Dichloro-N-[2-[3-(2-chloro-6-N-
propylcarbamoyloxyphenyl)-5-isoxazolyl]-(4-pyridyl)] Acetamide
MW=484 confirmed by LC-MS, t,= 13.36 min (Method Y) MH*=482-486

Compound 87.(R905982) 2,2-Dichloro-N-[2-[3-(2-chloro-6-
methoxymethoxyphenyl)-5-isoxazolyl]-(4-pyridyl)] Acetamide
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I soxazol yl ] phenyl] Acetam de MA417 confirned by
LC-MS, tr= 15.37 min (Method Y) MH=415-419 15

W@EUpO 18I 95. (R905987) PCT/US2003/026478
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2,2-Dichloro-N-[3-[3-[(2-chl oro-4-norpholino)- 3-

rid L ] —441].-
ey Sl N e

MH+=466- 470 Conpound 97. (RO09874)
2, 2- DichlpB {i&ré\hﬁ@oi%# 06- ISMBRJNngPy FA-dydrb- 651yd?&yphc?n%l>)/-5-

|soxazol yl']-(4 yr| Acet am de MME427 confirire
Ligoxpeplyl (4=P)861)'D A?ﬁtinm@Met hod W MH+=425-429 (RO04871)

L Ca MR difed sl £ S RP My P BN

M P. =240-241 C El enental Analysis: Cl16HLOC15N202

Eggalgigpo%d%ﬁgéﬁ?i? fé Ij\érlogélg-[%g}—&%chlgm-%-%g%ezhylammo) 3
oxazolyl]phenyl] Acetamide

S s S e Rt U S a i T4

M P. =246- 247 C 60 WD 2004/ 018463 PCT/ US2003/ 026478

e 3 SRS L el

hkoxﬁzcﬂﬁl]phSnyl]SAaﬁhn@H@ 09920)

1 Cas W et G b B 2 reR i DS A
MAES27 - M P. =210- 211 C El enental Anal ysis:
C18H15C14N305 ' 2,.87; N, 7.97;

S . Gsmeognir o (REOHTS G- Do Hi- 1 prlpls-o-giordhongory
2‘8a Qg?%ﬁliog%ol)l'\lap[hgrlyl] Acetamldedl chlor ophen -5-150xazQq| yl
1 Ca- NP FOPTITRGA A . 8T Aimvh Mt A Mt e 10
M P. 175 176 C 15 El enent aI Anal yS| s C16H10C14N405

requires: C, 40.03; H, 2.
Compound 97. (R909874) 2,2- chhloro N- [3 [3 [(6 bromo)-2-pyridyl]-5-

isoxazolyl]-(4-pyridyl)] Acetamide
MW=427 confirmed by LC-MS, t=36.03 min (Method W) MH"=425-429

(R904871)  2,2-Dichloro-N-[2-[3-(2,6-dichlorophenyl)-5-isoxazolyl]-(4-
pyridyl)] Acetamide Hydrochloride Salt
MW=453
M.P.=240-241 °C
Elemental Analysis: C6H,oClsN,O; requires: C, 42.37; H, 2.22; Cl, 39.09;
N, 9.27; found: C, 42.51; H, 2.18; Cl, 39.06; N, 9.05

(R909919)  2,2-Dichloro-N-[2-[3-(2,6-dichlorophenyl)-5-isoxazolyl]-(4-
pyridyl)] Acetamide Toluenesulfonate Salt
MW=589
M.P.=246-247 °C
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found: C, 40.33; H 1.94; N, 11.25 The followi ng are
addi tional experinentals useful in the syntheses of

weantaisedf the conpounds of the invention. 2BCIVES$100%1026478
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F (See FIG 15) Step 1. Acetylenic cross-coupling
reactions mﬁn@m9\9191%@‘(3%1%7@1%'&?555%%@95 . 46.88; H, 2.91: N, 7.13;

o- br ononi t robenzene or su nltro yenzene
was>- 4t eudied’ios: H. 306:™NaBI08; $S3Pent such as p- di oxane
or THE and then 25 treated with at |east five nolar

equi val ents of a suitable anmi ne base, which could be
triet HROAM2AL, ARipkIPrar-i2 [0, Giicls oppiopyl) StikyKazntylhed-

A{%)trﬁfyﬁ hbMshMe E{hlgﬁesgmnq% dgase alone could be used as

e SO vent stream of argon gas was then bubbl ed
t hrough t hMWsd2Ution for several minutes, followed by

the additi o] hl-or obi s(tri phenyl phosphl ne)
pal | adi um ??’F;ﬁzt(gbﬁ G

4 nole percent), Cu! (6-8 nole
percent) ardenfenthAhgly80 Gi¢H i p@ENWsS rdquirasc€f 41.@nél, 2.87; N, 7.97;

RSEOR ST 080 BT Rk e Toact i on was
conpl ete, as nonitored by TLC or LC-Ms. When the nore
the adbOgTTc BPaEeEsuSTE L e e bRy o

pp;rrf@bhﬁdetamdf mono-Nargeesat ure. |If the r eact i on
appear ed slwgi , 61 WD 2004/ 018463 PCT/ US2003/ 026478
|

addi ti onal hyl si |l yl acetyl ene was added. This

gener al prmedwﬁn'ds"d(novm in the Iiterature as the
Sonogashi r cou (K Son ashira_et

Tet r ahedr o “"1997”5 2@‘%“ SW‘r?SeQCQQ%WQP’LWe“m

\r@snd;@aogg,lmns}i,mt]hzget hyI acetate and this sol ution
was washed several times with brine. Alternatively,

the crude reaction mxture was filtered 5 over a pad

Of Ce"l"hfe%llci\hhﬁgnarg hddiiddi é&;p&lﬂn&ﬁehé’ hsefif Bl i nﬂ{éges J}%gn of
th 1 e

brine. The organic ayer so obtai ne
O‘%F"W@r@ﬁ%ﬁ IQWFIQIM sul fate, filtered and
concentrated to dryness under reduced pressure. The
resi due was purified by columm chronat ography on
sMethod EfSke FKF.J6) ng with mixtures of ethyl acetate and
hexanes to give the desired substituted
o-(trimet hy5|g & |- preetylepis\eryssiepuplinganactions. 10 Step 2.

Reducti on gfe e iafelyQu §tfau9d$ BroThHBentbife o%lgb%mu& gt 2d

o-(trinmethylsiTyl'ethyny nitrobenzene prepare
Speqnitrobenzgge Wasdjesblved in asuitable sal venesugh aS.Lxﬁ}deancair UBE and then

ﬁge{a%gr% hQaft l]eaﬁ BGE Hntro%g&gﬂv V\U%]?sro %\lﬁgl?zil’b%eh e base \thctljocoyld be
(tﬁemﬂanmieadletb;danmmaIoedtﬁsgprop@lsthilﬁmadd e!dteaxadve!l)h chemimihd IbaBe
W@g{l}g’fﬁ%%g u?etd as 81e scc))lvec:%ltf 9\ strealflr Igf ar-grcbnl gsas rw%?& }lglqbb(ft%n thrtt))?lgh the
solution for several minutes, followed by the addition of dichlorobis(triphenylphosphine)
palladium (II) (3-4 mole percent), Cul (6-8 mole percent) and finally
trimethylsilylacetylene (1.2-1.5 molar equivalents). The reaction mixture was then heated
at 50-80 °C until the reaction was complete, as monitored by TLC or LC-MS. When the
more reactive substituted o-iodonitrobenzenes were used, the acetylenic cross-coupling

reaction could be performed at room temperature. If the reaction appeared sluggish,
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exot herm ¢ when perfornmed on a |arge scale. After
cooling to roomtenperature, the reaction m xture was

wo pdoersads over Celite and the filtrate was conP€nNUSZNE L6478

10
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30

under reduced pressure. The residue was dissolved in

e d then car [Ly. washed with . either
SARHlonBBREH 1A (S hdelt il BEREE frattduy s Bpiydria che
slkratureas. thel Benogashize veupAfg (KaWeriogasttradt. slc Teda@dd@n deft NE975,

0 [ | ayer was washed with, brine, dried er ,
4871 s Ce o Miprg S e e ih vl aneioiE ardORp pigrwas
t wastled/seearal timebewitl RtheC AttePaO&B iR cridt redec@smRdte whiltered

crude t could b urjfied by colum . ) )

bt teblv, B8R ol wi Gy sSpg b Hashrd i s, g reani
Ohydiex anaidedwas dddyphveramBidddi8 sbdiugisvifatd, Fle@B Shd &hcentrated to
S bstitQ%g%Bag trinmethylsilylethynyl) anilines. 25

)
g5 smun PESY el her PSR YRS BRTINAC By gl rrsheRmaaggaphy on

afiledaype & BREng With sivksieh bldipd a@tdid sidRkdngt & divd 18d Basivd )
1] repared i was dissol ved in nethanol

anj | j ne an Step 2

é&hi‘%&‘i“ﬁ‘i‘ E‘é‘“?‘-eﬁh}‘f%'f’@?’f‘ylF‘F“‘?‘??ézeé‘&?-ubi lity of the
aniline in nmethanol was poor, an appropriate anount
of tetrahydrofuran (THF) was used as a_ co-solvent. 30
Then anhydrsa<- Beduction ghthe nitpooeropn t¢ amiRss or

equi val ent Jrh¥ebs @R d-@Rskitys mnyhﬁs RitrdBhzerR prdpgakd ifStep 1
roomtenperature for 1-24h ungl | "the reaction was

cwasliseleedip amigtughel sissvolumerperqeptepf cpraantitsd hydeochlgsic acid in
CRARSHRI. HleRlirdRdef ﬁsm%hgﬁxﬁﬁﬁé&?(sa%&lgxee fv%iegfgf"was

was di ssol yed i n ethyl acetate and washe rine.
Tddedangthd mixturg avas heateddt 780 Yy tor 3-4hn Ahigrengtiorseuliba trighly

I

Sedasipn muxte voas dittered pharrGelieaed thediitese wasdalcdngraed nnder edluced

colu chr,omat ogr aphy. o silica

s e The B SRR ¥ Sl udigreaplly indt il

| eitheraduedus sodiah hydrexiiabomeaina soditen bicaioiuid whaidhaThdeueous
ide 5 chains e substituted o-am nophenyl acetyl en

TpEE wpo SRt 1S EOR et bR oY kG Pt B S Setanfutous

Tsodi@in syl fam] filerddland comkAtFateict divakss Whor réduasedastekstle Alfhecessary

t he sol uti on \i\gg cgﬁjggig an j ce-bath under . .

g FrudreRrodugh sopld, beirifier By clmp ghrgmatogipphy-gn BliGagel ghuting with

dhikar@ast @t yaneCaHdRiHy R efate (0 give kRN deSIEHAl sMBARddS)- | N
di chl oronret hane was added dropwi se. 10 After the

dutmetndsilgiynyb apiiaese. the reaction was al l owed to
stir 0.5-1h at 0 C and then allowed to warmto room
tenperature. After a total of 1-4h reaction tine the

reaction fieRSuRemoyad ofthe trimethylsily sreurfromithe acatylenes c

| ayer was ng - W

nc60uS Son R Ed BRI AT i prbarca 2 M S
sligalvedin regtanoleestaining2tS Povater. Hrthe/shiubility obdie aniline in methanol

Sids T8t an gﬁyf%gedm?m SSRGS RS TrHPAGEs JsEHHGEY solvent.

pressure
Then anhydrous potassium carbonate (1 molar equivalent) was added and the mixture was

stirred at room temperature for 1-24h until the reaction was complete by TLC analysis.
The reaction mixture was concentrated under reduced pressure and the residue was
dissolved in ethyl acetate and washed with brine. The organic layer was dried over

anhydrous sodium sulfate, filtered and concentrated under reduced pressure. The
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15 the substituted 2-halo- or
2, 2-di hal o- N- ( 2- et hynyl phenyl ) acet am de.

wa@begnonsbs vel y, the substituted o-am nophenyl BCRUgSL008826478

10

15

20

25

30

starting material was dissolved in dichloronethane
T hyEELER BARERTRLY RS Bl Be puitieg y salompychmatoeraphy on
hytlilrageeh ketingl &vith hexmnéscand ety acedaenif hecetdaey. hal o- or
di hal oacetic acid (1 nolar equivalent) and finally
triethylamne (1 nolar equivalent). The reaction
m xt ur e wastdpl¥eIntedducti@tofahe Rilodcetiinit € oipdihaloadeeamide side
t he.substituted o-am nophenyl acetyl ene starting

¥ al was consuned as determned by TLC anal ysis.
The m xtura hé\l&ﬂasﬂ@&b@&n%ﬁdphenwdceuylgﬁﬂﬂrep:hiai inGtepaBWw s dissolved
layer was dried .oye S sqdi um su
P eiec dEUREPREAL 15 araﬂ%aé@g%‘ﬁaé of apf bg gplution
PW&SDUIea i £ igé-Yath @hdeR Aitrodhe ThuM s bdlhtitines h@lohvatyd chieride or

csise| i1 Ao Gy of oSG aIret iy adaeddropwse

OAftad@@mdhidﬁ&va@ Cordplble DA tlon Rexs Sldd tb Stir 1R 12 A 0IC M@ Shen
coupled with trinethylsilylacetylene as described in

chllayef o, pargppio pRIm Fmperphee- 1 AGSTH P4 I ActioR Bpe the reaction

Om{xkure WS BiXdisd Wivh ®hBY Mbhe brgdfic 1dyeewies piriedarfieifi 9akiRd with
usi ng the 30 procedure described in ? 3 of Method F
t Gugtebaqueers$OEium biqarhopaty solyfianiiag héwwﬁvé@fgfp@ﬁ@vemiwed

V\@v%r b Hroﬁ?fb\ﬁﬁfrﬁ ﬁﬂfa&oﬁﬁé?ﬁi ﬁ@%bﬁ&gtrﬁeMer re@dced d pressure | to glve
2-dihalo-N- (2-eth Y phenyl ) acetam de as describ

i the s:béptumd@fh%phéa -(whyudahieny !y s@;mmide. Alternatively, the

P
3%%%? |9 %én o?ﬂ%‘% I-ala%glg% ﬁ'zlné# %19 ﬁ@ﬁ% {“ﬁ“‘? I\Es?ﬂ\_'etdhfr‘ dichloromethane
edanidytregied fegssivelxoathan3etbmeth Mamimogroply1j-3eethyleiatbodilmide 5

EIEAL e SIalIRY RCEET BBl W PORGRATMSicno
Adndrfinaty Goenlaate. ((DO“W$QU1&|31&3DI ‘rededctionlinbinironasehgined a

h
e S intiCaee bR Bfe PAOPh R Ry HRE A RERE MalhEl was
ndonsumgieins détemminad IBOTILE aratysisf Thahmamet»\aals washe® Mittlevated ind the

di hal.oacet chlorid u nt.s

e RSt ARe! s St wpmnu B e i bpderated to
adighidss GrideyRAucedPRsQir€to gmeenhaaﬁé JuB i tias 2-AhloOyrex2-Hiflalo-N-(2-
stir Cand then allowed to warmto room

t"é‘i’?ﬁ‘é(]%é‘?'l?’})eace‘ﬂﬂ‘@ a total of 1-4h reaction tine the
reactlon m xture was diluted with water. The organic
ayer vvas se arated and further washed with saturated

alﬂﬂg’(?ﬂﬁ th Bcarbonate solution and brine. The
organi c Iayer was .dried . .an rous od| um
oulfate, fAMBPBRNSHY SSHEkACr @‘@éﬁmﬁam ToBHARikpe starting
n‘hﬂ&szﬂ s E&:pﬂldd\/xﬁthhﬂnfeh?lsﬁﬂb&tylédétaﬁ fesérittaliPStePM of Method F.

di hal o N-$4 et hyn acet am de.
AnteéPWéﬂqg\ﬁéPﬂﬂ utqdn(é(tnmethylsnlylethynyl) aniline was then deprotected using the

procedure described in Step 3 of Method F to give the substituted o-

aminophenylacetylene which was then converted to the desired 2-halo- or 2,2-dihalo-N-

(2-ethynylphenyl) acetamide as described in Step 4 of Method F.
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substituted p-am nophenyl acetyl ene starting materi al
was di ssolved in dichloronmethane and treated

WG emsesEbsyely with PCT/US2003/026478
1- ( 3-di net hyl am' nopropyl ) - 3-ethyl car bodi i mde

hydrochl orige .f CIS 3 tga ent fd ?22%(50- P%ﬁ alo-N-(4-
Egicf Feparationy WtehP {
dk&g{‘ﬂ@ﬁ&ﬂﬁé TR%T ar eqU| vaI en?) The reacI| on 91

Sl Ftﬂa;e stirred at 20 roomtenperature until
% su st [ t ut ed arri nophenyl acetyl ene starting

s material VWagodaams P@ﬁ)taﬂe%rvé? ﬁgﬁ;—rjﬁﬁe 51rcle cl¥ams

The m xture was was
| ayer was d"thecﬁﬂuwhera/ﬂﬂwtdlew@usbdﬂmMmlAIﬂMhd:hemxcal Co was

f Hlksto?\reﬁqn ﬁ@lqor%%ﬁlgﬁlé r'ﬁ’;eﬂﬂlll]'in(%ne @r?yym grseé]gﬂ%leﬁts r\gzgs agsed and the

pressure to give elther the Substlt
2scutipinfvedls codied i-an étetbathyinderetitydgen atlemansotieion Oﬂﬁlldhlcétyl chlonde

AL B hPP PR IR Sy Sl
10 r Aftertbenadditan wa ceraplbte| thel reactibnavas ﬁﬂ&bdd&d&ﬂaﬂrﬁ (ljlpattoé‘ml almlﬂrthen
ent, appljcati were specific and .i ndi vi dual |y
PBlsFieh o BRR R Rw e RaEY daEs R Ph Hgrpeton
t hexuiro nagdilug] witdveak:. Ol‘heh@@nbe@rar dmpdrhwmcﬂuﬁmashcd with

| d le fo
ot e Bt Rk bm e etoncs e EgRAPAG: THE AR gt was dri

rmd aﬂmydroapmmniuuhfe fill@eddnd@babeR@dtdd wildkd redicBd pREsuA b give

hi f th t t
15 b euliie il ob RN R B Sdstsis o kareniaely, e

Wubktuted H-@ﬂﬂ’fobhéi@laf:ét IBhd figtiSPmbtedial wak dREMRA 1ﬂ)fhcﬁl|3ﬁ)methane
appended cl ains. 64 2004/ 018463 PCT/ US2003/ 026478

cﬂ_nﬁlltws‘ed fesgssively ithi lnScrimethylamingpropyhydwlcaediimidag t o

Sl%rd%méhaé ( lfr%lﬁlvéq@lv(aie)lt) QBe ﬂa’ld )or dlha&ce?{c @1#\-}:1 mol\cnk%c@w%lent)

o%nda?nsﬂhmm@mmedélmglarae@éﬁmblBleswctnon hixghraves then stirred at
20 Sx%l)?ﬁ%rﬁpé?a{tur%" ufefl tﬁ@stgﬁt{Jé&’FPamx%ﬁén?la@etfllu&e 5} ﬁ%ﬁgtehzﬁ v@a@

aromatic or nonaromatic r I NC m one
consumed as determined by TLC analysns The mixture was washed with water and the

organic layer was dried over anhydrous sodium sulfate, filtered and concentrated to
dryness under reduced pressure to give either the substituted 2-halo- or 2,2-dihalo-N-(4-
ethynylphenyl) acetamides.
25
All publications, patents and patent applications cited in this specification are
herein incorporated by reference as if each individual publication, patent or patent
application were specifically and individually indicated to be incorporated by reference.
Although the foregoing invention has been described in some detail by way of
30  illustration and example for purposes of clarity of understanding, it will be readily
apparent to one of ordinary skill in the art in light of the teachings of this invention that
certain changes and modifications may be made thereto without departing from the spirit

or scope of the appended claims.
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four heteroatons, wherein 10 X, Y, Z are each,
i ndependently of one another selected fromC, CH N

WORDG/ONREB, S or O, provided that X and Y are poOL/URmDI026478

O; Uand T are each, independently of one anot her,
selected fromC, CHor N 5i$ﬁ¥§’ -CH; Ais Nor
-CR2-; 15 Bis Nor -CR3 Nor -CR4-; Eis N
oWhaCRe laimeGls:s N or -CR6-; 65 WD 2004/ 018463

PCT/ US2003/ 026478 J is Nor -CRl14-; Kis N or -CR8-;
Lis Nor -CR9-; Mis Nor -CR10-; 5 R2 and R6 are
each, i.ndep&notepduny a@bordimeo ar@inhigifornsifd @céqt).f rom t he
group consisting of hydrogen, halo, fluoro, chloro,
al kyl, nethyl, substituted alkyl, alkylthio, .,
substituted al kyl thio, al koxy, methoxy, i-pr0Opoxy,

substituted al koxy, al koxycarbonyly—Y.subgti{ut ed
al koxycarbonyl, aryl al kyl oxycar bo ﬁ sti Kut ed
arylalkyloxycarbonyl aryl oxyas JuBgt i tut ed

aryl oxycar bonyl , cycloheterd%lky , substltuted 10
cycloheteroalkyl car banoyl , Dsgb tituted carbanoyl,

hal oal kyl , trlflouronethyl sual f anoyl , substi t ut ed
sul famoyl and silyl ethers, provided that one of R2
and R6 is other than hydrogen R3 and R5 ar g each,

i ndependently of one another, selected fro the gr oup
consi sting of hydrogen, halo, chl ; alg

substituted al kyl, al ky@ighi o, ,subgti

al kyl t hi o, al koxy, substitu@gé koxXy, aWkdxycarbonyI
substituted al koxycarbonyl, Wlaryl al kyl oxycar bonyl ,
substituted aryl al kyl oxycar : aryloxycarbonyl,
substituted aryl oxycarbonyl, cycloheteroal kyl,

Sty AL AU AL PRI PR 8o,

swhéraimoyl ; R4 is selected fromthe group consisting of
hydr ogen, halo al kyl, 20 substituted aIkyI

alkylthio likyl L9

subst i t ut ed car E% S%%do"%tlfé gparoma lc %E’Dylaélg?eﬁ&??’ one to
aﬂmomy@ambmmyﬂmﬁmubst|tuted alkoxycarbonyl

aryl al kyl oxycar bonyl, substituted

10 arylalkyl oxyqaphonyln ifiepr SR 380 ¥ othes sMRstdalitiSe cn N,

15

NR'S, NR', S or O, provided that X and Y are not both O;
U and T are each, independerttly of one another, selected from C, CH or N;
Zis N or -CH-;
Ais N or -CR;
B is N or -CR*-;
Dis N or -CR*;
Eis Nor -CRS-;

Gis N or -CR®-;
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aryl oxycar bonyl, dial kyl am no, substituted
di al kyl am no, hal oal kyl, sulfamoyl and substituted

weeioamayd ; 25 R s “NR' C(OR12; R8, R9, R10 meiuf2043/026478

10

15

20

25

are each, |ndependently of one anot her, hydrogen, halo
or fluoro; R% éﬁﬁhydrogen al kyl or nethyl; and 66
VO 2004/ 018453 °BCTF Us2003/ 026478 R12 is sel ected from
the group conS|st|ng of substituted al kyl, hal oal kyl,
hal omet hyl K #ithen-6%et hyl , di chl or onet hyl ,
cycloheteroalkyl and substit uted cycloheteroalkyl;

R16 and R1§ @Neore@rh; independently of one another,
selected fromthe 5 group consisting of hydrogen,

| ower al kyl bstityted | ower alkyl, |ower

het er oal kyIM i SIgﬁbéftpituted | oner het er oal kyl ,

cycl oal kyl, substituted cycloal kyl, cycloheteroalkyl
subst | t ut e® cayd:RBhebmhoaﬂ@hdentlpmmnehabmal ée}elc;ed from the group

t i h
e e bon. SRR YR ey mERCT B s alkavihio
asubytithifed alkyltidwealkoal kaothoxy, zSpib;iideﬂbﬁﬁ:técDMxy%lk@OWarbonyl

TSt BT P Bl NEYIF ARl or Jar O sy arbonyl,

sathRkidarondl, sabetitart ke KokycadonlyR bﬁﬂcﬂfe&adah@x )éubstxtuted
substitute cloheteroalkoxy | ower hal oal k

d
VISR h sxDameLubs e faRiamoh PaisRlOGrE LRSSyl
t §ulfalnd I, QIBRHidRY yulfdn%‘f’ﬁfnd@llyl eﬂ’ferﬁEﬁQﬁEd‘ﬁhh@dﬂe RPR? and R® is other
substituted |l ower di- or nonoal kyl am no, aryl,
sthpghydregead aryl, aryl oxy, substltuted aryl oxy,
phenoxy, substi t ut ed phenoxy, arylal kyl, substituted
aryl al kyl , rdrayd RF k¥ Lemymd@éb@anuy ot &l aﬁétuéré@eley{ea ¥d6m the group

benzyl, % enzyl oxy,  heterparyl, substitu
I

eanaletiig 3fihydiogtit pelareplomegIiob sestifuiedalial ﬁ%@l&épwwgﬂ
hﬁkﬁﬂﬁ@ralkloﬁl* kistitubddbifidok, lh‘ll@)@iy&ﬁ;oﬁ}‘;loﬁfb)(ﬁt@dek)ﬁkoxycarbonyl

het er oaryl al kyl oxy, substituted eteroaryla

BBy eRngh Sueieiey SriabAIgAYCerRT A R ueRbSHuted

Ak R Y. &ﬁfolﬂgl V)lclohe@fo\ﬂkw(¥1ﬁ§ﬁ@&ﬁ¥&c]ol§%‘?§aﬁkﬁ Wh@3moyl, substituted
aryl oxycar , kyl oxycar bonyl, substltu¥ d

acfaylpaarqyy |helfeyl«lsﬂr %ﬁwpyl a@éﬁ‘ﬁﬁﬁ'ﬂteé suléampyti t ut ed

carbamat e, carbanoyl, substituted 20 carbanoyl,

sul famoyl, wwteueuheﬁl. tﬁ@é‘r@%hS@fkﬁ)fﬁy%&ﬁ%ﬁ& alkye

f or mul a -L-Rl whe i's a er and

coptisated gikyl, alkygo, tsuhswlte@;a&yamokgﬂrbarr@yb F%@w@d@wbkrypyl
oanko,gyummwa @ﬁiogy gikeiyéax%mg' s'ﬁﬂéugn&i Jltbé&bag,&gpw S0S

|"éast ‘one K, L or
Mrlylglmoxyt(aeryh snbyimied atylatkyboxaycabonal, aiyloxpearbonyt, sthstigited

Néryl%??caﬂ;owli, 21iafil9lam{o,estI§iﬂGteg Hﬁlk?fam‘?no, ﬁalo%lkﬁ,rsuMarkgyl Iz\alhd

substituted sulfamoyl;

R’ is -NR''C(O)R'?,;

R% R’, R' and R" are each, independently of one another, hydrogen, halo

or fluoro;

R'"is hydrogen, alkyl or methyl; and
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2. The conmpound of Caim1l in which one of A B, D, E
or Gis Nand one of J, K, L or Mis N 67 W

wQod4/00su83163 PCT/ US2003/ 026478 3. The conpouneCDiS2003/026478

10

15

20

25

Caim!l in which one of A B, Db Eor Gis N and none

of J, K Lor ound. of aim1l in i ch
none of A, lgigl\he%d fr°"E;‘hF pﬁﬂ'&“%’ﬂ%q%‘#’“ﬁ?te‘%@lkw ‘Eﬁ??all)fyl’
I BalownetBylSdihafbreetbyd ndicierdmethyICh il dhederdalkyWiidGlbstiigedB- 1 i ng

[ .e or hydro isomer thereof. 6. The
c ﬁp@ﬁ%g’%ﬁ(&i’d aiml in which the Bring is a thiazole

or a hydro |somsr thereof. 7. The conpound of Claim1l
in which t R BdR'hage eachamdepﬁndi:aﬂpbm afothet Nelected Grom the

%85%50&1@&(% oqfhgdrgge ;ogvlerga %V@F%pwegakgé lotvﬁr\'éweéeé?alkyl,
Osubstitated mmohmdoaikyl C&yalomlk&l subsmhuec BydidutkyB csfd:lﬂlgetdrSalm
t he
o@ﬁ%&gﬁ%@c go?\aeroawq qwer hﬂ? rtlﬂ@oéalmnﬁtagﬂ gll%%llﬁmethyl
i mhadametlhgl oifluaromechyd) lowes @k®lthib bebi@fied 1der alli@thfe) Im@Hﬁlﬂoxy,
ich thei‘; ri n IS abﬁ razol e or

suaggﬁe%gﬁéak?wewgtg?x y, stltﬁ? erélpte@aléhom fuli»sﬂtuted

waemetdn@au&xm dyglohlRos, mbstadteazydl@lmy a;ymsﬁ*ert&oalk’&y, substituted
he conmpound of an%éone of Clains

S bgronkbn et oo Ry TogtpRme bt daomeony &

hyidsle@edosy, tr[fﬁﬁ)fbﬂetlfbﬁfﬂ 16t dh-s)rn{éh@l@ylaxmc sIBﬁmﬁEH‘iBQ'mﬂ or
ofC|a|m13|nvvh|ch is N Yis Oand Zis -CH

11onopfiylagiify siyhd Rstitused\arydpaylery. eybatitied aryloxy, phengoyi, evbstituted
| ﬁhen arylaﬁ!yl Subs#iated C58‘1%11811 nglhlﬁylo%&&ﬁ@e@%@@fﬁ béhzyl,

en or net hyl
2*190@71@% BFoPYTuUbgDd heromaTh hetewaryitry, whstisehbeteparyloxy,

Qe@r@ﬂlg’l Kﬂllnsd%‘ﬁtﬁ:tgd &téémy%etgohéllalﬁ(yl%ﬁi%bst%&?‘d’ Jis

1S - -
R@termylal@lgxya ﬁgbqr;yh loweas a@cgeg}paruqyyjr fdetituted lower alkoxycarbonyl

aryloxycarbonyl, substituted aryloxycarbonyl, arylalkyloxycarbonyl, substituted
arylalkyloxycarbonyl, carbamate, substituted carbamate, carbamoyl, substituted
carbamoyl, sulfamoyl, substituted sulfamoyl and a group of the formula -L-R'’, where
“L” is a linker and R"7 is cycloalkyl, substituted cycloalkyl, cycloheteroalkyl or
substituted cycloheteroalkyl.

with the provisos that:
(i) atleastone of A,B,D,E,G,J, K, LorMisN;
(i) no more than one of A, B, D, E or G is N; and
(ii1) no more than one of J, K, L or M is N.

2. The compound of Claim 1 in which one of A, B, D, E or G is N and one of
JLK,LorMisN.
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17. The conmpound of Claim16 in which R8 is fluorine.
5 18. The conpound of Caim1l1l5 in which Bis -CR3-, D

WO 200408463 E is -CRS-, | is -CRl4-, K is -CR8-PCL/UB®03/026478
-CR9-, Mis NandR3 R4, RS, R8, RO and Rl14 are each

hydr og;n 'ﬂﬁ% éﬂﬂ?&m&%%%ﬂ%&ﬁ Ivhl(j:l'n %engf])%él? mll'r(eﬁ‘ls anﬁ none

G]RBK LmrMs:sN{ Mis -CR10- and R3, R4, RS, R8, R 0 and
R 4 are each hydrogen. 10 20. The conpound of any one
of O ajns [ I AERC -
| ndep?ﬁdent]II% ;1%?{) %hﬁ]é‘aggl(}t"ﬁ? lﬁaglcﬁg%rt%e Af’?or% ?ﬁreGdergSBd one
cohkKstionM iefN.chl oro, fluoro, nethyl,
triflouronmethyl, thionmethyl, methoxy, i-propoxy,
N- nor phol i Li

5 corrpo%d o:[@igﬁ?)ﬂ;(:)ﬁé"d%ft%ﬂﬁhﬁ@ﬁﬁ“ @Mh%\h%ﬂ’ox&gﬁorgydl?%
aisemesthereof. 15 | ndependently of one another, sel ected
fromthe group consisting of chloro, fluoro, nethyl,
triflogr omethBybmpdil Qpé}ﬁlrﬂ’ﬁ it WRIER B /ringid a thik¥Ble or a hydro
conpound of any one of Clainms 15-19 in which R2 and” R6
aisemertbereoft he sane or different hal o. 23. The conpound
of any one of Clains 15-19 in which Xis N, Yis O and
Z 20 7.s - @i codfound BECHRANP MRFicRthe d @hdis dn inididledNa Rydro
is -CR2-, Gis -CR6- and R7 is -NRL1C(O) R12, where

10 Risempethersefr ogen or methyl and R12 is -CH2I. 25. The
conpound of Claim24 in which R2 and R6 are each,
i ndepegidentTthy cohpoundef Gigh i whitk R @ ek it b oazble®r @ hpdip
consi stl ngf of chloro, fluoro, nethyl, trifl ouronethyl,
250meE BTy | et hoxy, i - propoxy, N morpholino and
N- nor phol i nosul fanoyl. 26. The conmpound of Claim 24 in
whi ch §2 armthe Bompsud @fChim il iclepieh de B liyg i9hn oxudeazole or a hydro
anot he sel ected fromthe group consisting of chloro,
f 1SOBELheTR: hyl, triflouronethyl, nethoxy and
I - propoxy. 69 VD 2004/ 018463 PCT/ US2003/ 026478  27.

15 The corpourithe @bmpdumid wf Ztairm n inivhich tHeB aulis B isax ok @€ b hydro
the s di fferent halo. 28. The conmpound of Caim
kfowar%r:@{q Xis N YisOand Zis -CH. 29. The
compound of Claiml in which Ais -CR2-, Bis -CR3-,
R7 i s Bl.- NRhiCoiapdehad of @hmneuRthhﬂmem/dmgmgelpymzolaatmlyjdro
and R12 is. -CHCl 2. 30. The conpound of Claim29 in
WHPBRF BPFY _CR4-, Gis -CR6-, Eis -CRS, J is
-CR14-, Kis -CR8-, Lis -CR9-, Mis N and R4, R5, RG,
R8, R912and TR 4ompanda€Glaim 1 in which the B ring is a thiadiazole or a hydro

20  isomer thereof.

13.  The compound of any one of Claims 1-12 in which R’ is -NR"'C(O)R"?,
wherein R'' is hydrogen or methyl and R'? is -CHCl,.

14. The compound of Claim 13 in which X is N, Y is O and Z is -CH-.

15.  The compound of any one of Claims 1- 13 in which A is -CR%-,G is
25 -CR%, R’is-NR''C(O)R'?, where R'" is hydrogen or methyl and R'? is -CHCl,.
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hydrogen. 31. The conpound of Caim29 in which Dis
-CR4-, Gis -CR6-, Eis -CRS-, J 10 is -CR14-, Kis

woaRBw18463is N, Mis -CR10- and R4, R5, R6, RS8PCRUS20a8006478

10

15

20

25

R 4 are each hydrogen. 32. The conpound of any one of

d ai g, h chl.or flaer

trifl ourone%?\ﬁy{;mg\@hlgg@zhm?squl hOB dﬁ BISNI‘@'S%JR Tis

NGRIT-pK ¢ iGRS-,dris ¢\R9|=nMpm-@lR| hamd R y?,pé dmR3* ar8 each

chldoro fluoro, nethyl, triflouronmethyl or methoxy 15

l?s‘y e conmpound of any one of Cains 29-31 in which

R2 is chloro, fluoro, nethyl, trlflouromsthyl or

met hoxly'. and"hRBOmBOunhbb(Eb;m 16 wortoctoR® it flaérireur onet hyl .

34. The conpound of any one of Clains 29-31 in which

R2 anqgR3 ahe &Akdund inWhidi B LR phalckre. 85 5.1
c n BP@la@?f%n%m&H% g% Dh?(ﬁl ﬁ?g -CR’-,Jis

The conpound of ‘any one
NCRY™-i K i9-CRid LAs -CRY-,iM is Norhd R3BY, RFHR, @omprb&naremhcr@mmgnn
1inwiich A Ais -CR2-, Gis -CR6- and R2 and R6 are

each ident W@k@mﬁfnﬁ&bﬂ@ﬁnﬁ%mm% BR32apg; Q‘,‘:ﬁ“ ElS -CR%.,J
hydrogen The conpound @ngldn whi ch
a

-igfFOR - ﬂ?llssCROFISlS l\brMIlSR@Ranéin R, R BN 4“6&141994&

pﬁo);a égﬁd that R2 and R3 are not hydrogen. 25 38. The
nmpound of Claiml in which Bis -CR3-, Eis -CRS

and R3 and R5 are each identical, provided tzha R3
and RZ0ar e THe ForARRIng gEmy onpolAglainpd st 918 abh R’ and R® are each,

F’Q&é%@?ép&ﬁﬂaﬁ%eﬁ%lec&h?roﬁﬁﬂgg%ﬁﬂ c&fsnsglféf"@hﬂoré Rluoro,

1S - -
- ioedhyl, mﬂqur@eﬂch@lmaﬁaylmethw tmspomNan@ph@moaﬂé each

thll;(gglﬁﬁ Ihe conpound of Claiml in which -Dis
mos‘h@fm&@ Gis CR6, Jis -CRl4-, Kis-CRB-

and R4 RS, RG, RS and Rl4 are each hydr ogen. 41.
The ccdtpourtde epmesuad af anywhe efClaims 1KY lwmat% raaqi R” are each,

195@611@%(]& @} one(aant)'ncr gellé‘:)ed frofrl e gi8lip &Ar@)stmﬁf]ehm ﬂu};rN

methyl tnflouromethyl methoxy or z-propoxy

22.  The compound of any one of Claims 15-19 in which R? and R® are each

the same or different halo.

23.  The compound of any one of Claims 15-19 in which X is N, Yis O and Z
is -CH-.

24.  The compound of Claim 1 in which A is -CR?-, G is -CR%- and R’ is
-NR''C(O)R'?, where R is hydrogen or methyl and R'? is -CH,I.

25. The compound of Claim 24 in which R? and R® are each, independently of
one another, selected from the group consisting of chloro, fluoro, methyl, triflouromethyl,

thiomethyl, methoxy, i-propoxy, N-morpholino and N-morpholinosulfamoyl.

26.  The compound of Claim 24 in which R? and R® are each, independently of
one another, selected from the group consisting of chloro, fluoro, methyl, triflouromethyl,

methoxy and i-propoxy.
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or pharnmaceutically acceptable salts, hydrates or

sol vatgs t ket g %ougﬁgf@ﬂ fh 34 in Gictf 2 e o eallfile B2 or

are as previous Ak i 3 S
rdifferentdnils a single or 5 doubl e bond. 42. The
compound of Claim4l in which R11 is hydrogen, R12 is

di chl @SOWEtIlHé’Lorﬁ‘ﬂgntf (‘3391} 56inay che}@?er Y RASRRNARNELY

of one anot her, selecte rom-t group conS|st|ng o

hal o, fl uoro, chloro trlfluoronethyl gnd net hox
The cddpourde stmrauad pf Glaigh] wmésAtlhﬁPst, Bue teR al

]CR-S‘PQ'R'ﬁ-d‘(@))Iﬁ'lz,‘c Where RO 1ﬁ4yliro'§3-r?or rﬁgtﬁyllgnﬁnhu'@—lélg R R3 N

30.  The compound of Claim 29 in which D is -CR*-, G is -CR®-, E is -CR-, J
is -CR™-, K is -CR®-, L is -CR®-, M is N and R*, R®, R®, R®, R® and R" are each
hydrogen.

31.  The compound of Claim 29 in which D is -CR*-, G is -CR®-, E is -CR’-, J
is -CR'"-, K is -CR®-, L is N, M is -CR'%- and R*, R®, R®, R®, R'® and R" are each
hydrogen.

32.  The compound of any one of Claims 29-31 in which R? is chloro, fluoro,
methyl, triflouromethyl, thiomethyl, methoxy, i-propoxy, N-morpholino or

N-morpholinosulfamoyl and R? is chloro, fluoro, methyl, triflouromethyl or methoxy

33, The compound of any one of Claims 29-31 in which R%is chloro, fluoro,

methyl, triflouromethyl or methoxy and R? is chloro, fluoro or triflouromethyl.

34. The compound of any one of Claims 29-31 in which R? and R® are each

the same or different halo.

35.  The compound of any one of Claims 29-31 in which X is N, Y is O and Z
is -CH-.

36.  The compound of Claim 1 in which A is -CR?-, G is -CR®- and R? and R®

are each identical, provided that R* and R® are not hydrogen.

37.  The compound of Claim 1 in which A is -CR*, B is -CR’- and R? and R?

are each identical, provided that R? and R? are not hydrogen.

38.  The compound of Claim 1 in which B is -CR’-, E is -CR- and R® and R®

are each identical, provided that R* and R are not hydrogen.
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15

R4 Rs R5 or pharmaceutically acceptable salts,
hydrates or solvates thereof, wherein R2, R3, R4, R5,

WRE004B846R9, R', R12 and R14 are as previousl yPdeUsm008/026478

for Claim|l and subject to the same provisos and ---
represgnts 0 upl e b .
sel ect%gd fgg?né%rﬂghgd Ofrmgg} Pl Wh"gﬁ% s%geplﬁcf '3%}90'&3 s
+CR mmmﬁmmﬁszmnﬁem R'éatel each laictigen.

proliferation with an 1C50 of 100M or | ess,

measurngd | ' 4: oppsl 6

G ai s witERriRadd e QBEF B THER R %ﬁ%@ R Tis

ERN oK bsF-CRANBIR i RigRF, &3 padR Y |awwadThypngbm-fer ation of a

hepatitis C ("HC') wvirion, conprising the step of

cont agy| ngThe éé%p\ehﬁa eﬁtlw hwﬁneh ﬂggqupgtmeefum@ FERRRAE 4 ),

any one of Cains 1- fective to inhib

r@&Dlor daxi on of the HC VI r| on. 72 WD 2004/ 018463

PCT/ US2003/ 026478 47. The nmethod of Claim 46 which is

practiced in vitro. 48. The nmethod of C aim 46 which

is practiced in viv 49. A nethod of treating or

preventing an HCV F\nf Fi on, conprising the steps of

adm nistering to a gURj ect an effective anmount of a

conpound ok-apy Ong, of OClains | - 5 12 effective to

eveni\ an/ HCV i nfection. 50. The net hod of

d ai mASY wherei fThe subject is a human. 51. The

¢al M 49, wherein the conmpound is

adm ni stered in an amount of 0.1 ng/kg to 200 ng/kg.

52. The nethod of O aim49, wherein the conmpound is

adm ni stered in an_10_gnmount of 10 ng/kg to 100

ng/ kg. 53. The mstﬁd f Caim49, wherein the

conpound s gdm ni d orally. 54. The nethod of
im 48, Whereifi N e conmpound i s adm ni stered by
}aecu Qn. A& et hod of Claim 49, wherein the

s selectéd fromthe 15 group of conpounds

éFI G | and which inhibits HCV replication

and/or proliferation wwth an 1 C50 of about 10M or

| ess, as neasured in an in vitro assay. 56. The nethod

of C aim49 which R8s pgracticed therapeutically in a

subj ect having an Wi nfection. 57. The met hod of

CIa|m49 V\:hIQh | racbi ced prophylactically in a

sipi ectat

R
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20 risk of developing an HCV infection. 58. A
conposition conprising a conpound of any one of C ains

waz2mZ/omads a pharmaceutical |y acceptabl e vehi cPe€T/UFBI03/026478
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or pharmaceutically acceptable salts, hydrates or solvates thereof, wherein X, Y,
R% RS, R' and R'? are as previously defined for Claim 1 and --- represents a single or

double bond.

42.  The compound of Claim 41 in which R'" is hydrogen, R'? is
dichloromethyl and R? and R® are each, independently of one another, selected from the

group consisting of halo, fluoro, chloro, trifluoromethyl and methoxy.

43, The compound of Claim 1 which has the structural formula (If):

or pharmaceutically acceptable salts, hydrates or solvates thereof, wherein
R% R3 RY, R, R%, RE, R, R", R"*and R" are as previously defined for Claim 1 and

subject to the same provisos and --- represents a single or double bond.

44. A compound selected from the group of compounds depicted in FIG. 1,
which inhibits HCV replication and/or proliferation with an ICsp of 100uM or less, as

measured in an in vitro assey.
45. The compound of Claim 44 which has an ICsy of 10uM or less.

46. A method of inhibiting replication or proliferation of a hepatitis C (“HC”)
virion, comprising the step of contacting a HC virion with an amount of a compound of

any one of Claims 1- 12 effective to inhibit replication of the HC virion.
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47. The method of Claim 46 which is practiced in vitro.
48. The method of Claim 46 which is practiced in vivo.

49. A method of treating or preventing an HCV infection, comprising the steps
of administering to a subject an effective amount of a compound of any one of Claims 1-

12 effective to treat or prevent an HCV infection.
50.  The method of Claim 49, wherein the subject is a human.

51. The method of Claim 49, wherein the compound is administered in an

amount of 0.1 mg/kg to 200 mg/kg.

52.  The method of Claim 49, wherein the compound is administered in an

amount of 10 mg/kg to 100 mg/kg.
53.  The method of Claim 49, wherein the compound is administered orally.

54. The method of Claim 49, wherein the compound is administered by

injection.

55. The method of Claim 49, wherein the compound is selected from the
group of compounds depicted in FIG. 1 and which inhibits HCV replication and/or

proliferation with an ICso of about 10uM or less, as measured in an in vitro assay.

56.  The method of Claim 49 which is practiced therapeutically in a subject

having an HCV infection.

57.  The method of Claim 49 which is practiced prophylactically in a subject at
risk of developing an HCV infection.

58. A composition comprising a compound of any one of Claims 1-12 and a

pharmaceutically acceptable vehicle.
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