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chroni cal Iy i nf ecTiedprassht 23¥nAbn thasetoiavetitapeddipidngbhatedyéleeand ver within
20 years (Davis et _at, 25 New Engl. J. Med. 321;1501, 1989; Alter et at, in
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3. BACKGROUND OF THE INVENTION

Hepatitis C virus (HCV) infection is a global human health problem with
approximately 150,000 new reported cases each year in the United States alone. HCV
is a single stranded RNA virus, which is the etiological agent identified in most cases

20  of non-A, non-B post-transfusion and post-transplant hepatitis and is a common cause
of acute sporadic hepatitis (Choo et al., Science 244:359, 1989; Kuo et al., Science
244:362, 1989; and Alter et al., in Current Perspective in Hepatology, p. 83, 1989). It
is estimated that more than 50% of patients infected with HCV become chronically
infected and 20% of those develop cirrhosis of the liver within 20 years (Davis et al.,

25  New Engl. J Med. 321:1501, 1989, Alter et al., in Current Perspective in Hepatology,
p. 83, 1989; Alter et al., New Engl. J. Med, 327:1899, 1992; and Dienstag -
Gastroenterology 85:430, 1983). Moreover, the only therapy available for treatment
of HCV infection is interferon-o. (INTRON® A, PEG-INTRON®A, Schering-Plough;
ROFERON-A®, PEGASys®, Roche). Most patients are unresponsive, however, and

30 among the responders, there is a'high recurrence rate within 6-12 months after
cessation of treatment (Liang e al., J. Med. Virol. 40:69, 1993). Ribavirin, a



guanosi ne analog with broad spectrum activity agai nst many RNA and DNA
viruses, vwhiagsHRe shown in clinical trials to be effective against chronic
HCV infection when wused in conbination with interferon;
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substituents positioned ortho to the point of attachnent (R2 and/or R5 and

optlonallyfro ituents, which nay be the sane or
different. Altho%ldWéﬂﬁﬁrl hﬁm(mde a si ngle ortho (R2 or R6)
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For exanple, it 1s preferable that the and/ R6 substituent be |ar ger,
than a fl udnonguemlppdxm thacmlpomﬁdﬂmgsmtlaﬁ@ﬂ dtphaaflssmgmltmamle as well as
the opti onald}subst q(';fos tldons % g.n I?S can vary widely. As a
consequenc&M9h 8xa jaz ﬁg?fwmﬂ GFCCrIRE 195 ﬁ%‘ﬂ ommlally | 2006 nay be
substituted with virtually any substituent groups, provided that at |east
one of R2 or R6 is other than hydrogen Wien the "A" phenyt  ring includes
more than one substituent, tRE “tituents may be the same or different.

Typi cal substituent group5R13 us for substituting the "A" ring include,
but are not linmted toy brgpeled, ‘gtraight 5 chain or cyclic al kyl's, nono-

@ geai ght -chain or cyclic

where Z is CH (isoxazoles, or pyrazoles) or N (oxadiazoles) and X and Y are each,
independently of one another, O and N, provided that: (i) X and Y are not both O and
(11) when X and Y are each N, then Z is CH. The “A” phenyl ring includes at least
20  one, and in many instances two, substituents positioned ortho to the point of
attachment (R? and/or R%) and optionally from 1 to 4 additional substituents, which
may be the same or different. Although the “A” ring may include a single ortho (R? or
Rs) substituent, compounds which include two ortho substituents (R? and R®) are
particularly active and useful. It is preferable that at least one of the substituent groups
25  atpositions R? and/or R® provide some steric bulk. For example, it is preferable that
the R? and/or R® substituent be larger than a fluoro group.
The nature of the Rz and/or R® substituents, as well as the optional substituents
at positions R?, R* and R, can vary widely. As a consequence, the “A” phenyl ring
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het er oal kyl s, nmono- or polycyclic heteroaryls, halos, branched,
straight-chain or cyclic haloalkyls, hydroxyls, oxos, thioxos, branched,

st rai ght - clpeiosvoggnigycl i ¢ al koxys, branched, straight-chain_or _cyclic

hal oal koxys, trifluoronethoxys, mono- or polycyclic ar&l?o& L8806 - or
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met hano, %H@Q%azg)tshﬁﬂﬂ &E‘%ﬁﬁﬂﬂyls I%PEBHc]aEﬂB svﬁi%h‘ﬁﬂ&b s@%ﬂéﬁhg&o sulfithic2] eno,

but a[ 1, 3] di eno, a nonocyclic or polycyc rédcar bon
bridge (e. gster§, bldehydes, &noned, Zmﬁpmﬂmﬂadﬂﬂ esters, amdles rmﬁlﬂee)fonaa&nnqal e

acyclic heteroa c or hetero | d 3Q brid e.¢g., 0-, :S,  -SO
_ NI¥I- - pH am 65:1!33 rf\en:_s', car %ﬁ H%t%ﬁﬁctamsgétléﬁﬁ{&& glug?

-0 CH2'15 %&sck@rals, a@tﬁb'rtﬁkh\g |175' oxiatdd, Shieniciakik, O)émle'@ﬂ@fsﬁ@tb' (ﬁnd)r

pol ycyclic heteroaryl bridge (e.g., [3, 4]furano pyrldlno i opheno,

pi peri di no,copitpeationsd thesg groupa no. pyrrol i dino, and the like) or

combi nati ons of A" _ring. is
substituted at bf) eﬁﬂg&“@gg{?%pf’ 4% eﬁ%%@éﬁ%}%tﬁfnigr Ef?fvaélﬁBlg samnme
or differenfartval &, he%érbyﬂomssmlﬁsﬁlbtsmhear aiffatbnt adbditionyl subsitabhs uwnﬂhaxhalyaaey,

met hoxy, hal oal k trifluoronethyl, 5-6 nenbered _cycl oheteroal kyl
subst i t ut egelsctgd om the substituents described above. Any reactive functionalities in the

20  groups used to substituted the “A” phenyl ring may be masked with a protecting group
or a progroup, as is well-known in the art.

The substituent groups may be attached directly to the phenyl ring, or they may
be spaced away from the ring by way of a linker. The nature of the linker can vary
widely, and can include virtually any combination of atoms or groups useful for

25  spacing one molecular moiety from another. For example, the linker may be an
acyclic hydrocarbon bridge (e.g, a saturated or unsaturated alkyleno such as methano,
ethano, etheno, propano, prop[1]eno, butano, but[1]eno, but[2]eno, buta[1,3]dieno, and
the like), a monocyclic or polycyclic hydrocarbon bridge (e.g., [1,2]benzeno,
[2,3]naphthaleno, and the like), a simple acyclic heteroatomic or heteroalkyldiyl

30 bndge (e.g., -O-, -S-, -§-0-, -NH-, -PH-, -C(0)-, -C(O)NH-, -S(0)-, -S(0);-, -
S(O)NH-, -5(0);NH-, -O-CH;-, -CH;-O-CH>-, -O-CH=CH-CH,-, and the like), a
monocyclic or polycyclic heteroaryl bridge (e.g., [3,4]furano, pyridino, thiopheno,
piperidino, piperazino, pyrizidino, pyrrolidino, and the like) or combinations of such
bridges. In one embodiment, the “A” ring is substituted at both R* and R® with the
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menbered cycl.oheteroal kyl group. The "C' ring is substituted at the neta
position \%,{gn,ﬁm-“g up of the formula 5 -NRL'C(O R12, where R' is hydrogen
a

or | ower R12 i s nonohal omet hyl or di hal onet I ‘ﬂﬁgzﬁ‘g ring may
optionally i ncI ude froml to 4 additional substituents (ﬁg ?0 and/ or
RL3), whi c@m@emraﬁfmﬁc AR, sqbétttﬁfearag?tﬁektﬂr shbitutéd alkidR ,yrhethawg, ty he

nature of the optional 3 substituents can vary broadl
G oups useﬁmloaﬂnﬂ tsﬂlusromcthyln@-&mmbﬁrt‘:d phedohtterdalig/] ar suttstiitehf® as t hose

descri bed for ring, supra. In one enbodinent, the "C' ring
does not ||’i‘&€f’ﬂ ﬁ‘t@@ﬂ‘é‘ﬁ’%ﬁ%‘f’ﬁuents such that R8, R9, RlO and R13 are .
each hydrogen. Aﬁmé’“‘i‘” nﬁglsrsesaﬁﬂteawtmnablﬂoti%n%tn égnﬁpotf

el ectron di strlbutlon or bondi ng pattern of ring WI|| depend

upon the i dNRIGIOAR zofwlaﬂaktlus h}ﬂitbgenoﬂaMrmyAand szusnmmbhaﬂpnmﬂr}duor ur al
formula (1)

t ende t f.oll
six struct 1911@ S%%Q'i V@‘aj %nhg)ﬁg OE\&Q{ @c%g‘r léﬁgtaﬂaas ”C")‘Fﬂtgw "
i nvention gﬁbvaﬂfé" ﬁ@stkﬂgom fnﬁ?%@@ﬁé%ﬁ@oxcdlmpéﬁ'f‘dﬁs fOSRE ut ;f& Enyl

synt hesi zi 't hé&” conmpounds nvention. Representative s I ng and
i nt er nedi atrmgcﬂnpmﬂnd&f tlmetmtlbnﬂd{ BynRWemdzR A gubstituenisaian vargbgdlyzol e

conpounds the i i.ncl.ude. co nds 20 203, 5, ,207 9, 223,
596" 907, SgubsseridopmbsiuRg e, o ARt NG sce tjhzetmaﬁa%m da%&@aﬁ ¥ ed ih

FIGS. {o7. ul?@m’egﬁé}tﬁtingem #4. aﬁxtddwcrﬁﬁﬁiilﬂn@hﬁtﬂ@%’% gsual for
synt hesi zi ng oxadi aZol e cofrpounds |nvent|on c ude conpounds 265,
267, 269, b?ﬁpnﬂ&ﬁbstﬁ&éhtarsdchz&@t B.% eBu caIEHRI rare Edoﬁ‘:hydﬂog%n In one

enbodl ment, the i]gEdl ates are (:ﬂ nd ccordin tural 10
formula (11): RAeEogz IS the agtyal € P?;?H?% ‘HS\Bé’F al kyl or

a protecti agudte%adu%ﬁaa&eﬂl 8fthé/“B’Znn§%nu gexta upth th&¥denes RosubRifieand RL3

are as previously d ned for structural rmul'a (1) and subject to the sane
provi sos. EimﬂYhe‘\tdhtp@Unﬁﬁrmmraétﬂpmlm(Blls $rtﬂcrﬁna&yéln)mdad10t1mdud®ntpounds of

struct ubl e bonding pattern will depend upon the
i denti ﬁ es l?f‘rs{g‘ﬁdapig %53 ﬁﬂ' I n anot her aspect, the invention

provi des net hods of making the substituted 20 di phenyl heterocycle
conpounds of structural formula (1) or (II) Specific exenplary enbodi ment s
of the methods are |IIustrated'i GS. 1-7. In one enpokfi mgMt, the nethod
for synthesizing conpounds acgcoypul to structural f oRTul N ) conpri ses




optionally al kylating a conpound according to structural fornula (Il) in
which R5is NHRwith an alkylating agent (e.g., Rl'-halide) followed by
opt i onal on and 25 acylation with an acyl ati

formul a Lg‘f@{%f'ﬁ’%ﬂz where "LG' represents a leaving ¢ oﬁgﬁgﬁ‘gﬁrogctlvatl ng
group and R12 is as previously defined in connection wth the conpounds of
formula (1). | n Enatotter agpsph the invemtiqrmeeides istaxt'mgta’rminqgrmmﬂld@s:onmqundﬂ i ons

SO 3119 e TRl S B  Be DREER SRS AR
pyrazol e Orln%ﬁﬂﬂﬁiﬂﬁﬂhnaﬁﬁem%ﬁﬁyﬂMlﬂg RoR#ole aldyiraidle o&ﬁb&ﬁcﬁ. of

"N-oxi de or prodrug thereof and a suitable excipient, carrier di luent. The
conposi t i ortheriyvemion mr:ludewbmpOﬂndS%HI,éﬂfi rﬂﬁSyZG'éé-’éEoZH @25,2%, 2a9mians The

Conpounee ke S NSRS ST b e Y IR o

i nvention  gEewbG8s iBLRatse Smbalde DGyt eRking btz aB b ipounds of

proliferation, Eonprlsmg contacting g?(ﬂtls Cvirion with an anmount of
a conpound the ixcmpios irclule compohads Zﬁﬁféﬁ‘hlﬁ!i‘ 271,286 287 arel 28thisodepiétedin
repl [ catlonFIgi qngl I feration. The nethods maybe practiced either in vitro
In vivo *ﬁd may be used as a therapeutic approach towards 10 the
reat nent and/ Or IrPéiM@HodRAe] thEGM etk QR:%orﬂﬁ%uﬁdsf 4daldins Regtuctlap
present invention provides net hods of treating and/or prevénting HCV
i nf ect iléns. fofhwlan@hods generally invol ve administering to a subject that
has an HCV infection or that is at risk of devel oping an HCV infection an
anount of a conpound or conposition of the invention effective to treat or
prevent the HCV 15 infectkgen. gihe method may be practiced in aninmals in
veterinary contexts or,in \hufrans. 5. BRI EF DESCRI PTI ON OF THE FI GURES FI GS.
1-7 provide exemdl ary / ' C henmes for synthesizing the, conmpounds of
[ . CRI PTI ON OF THE PREFERRED EMBCODI MENTS 6. 1

Definitions o LRg following terms are intended to have the
foll ow ng nean A|k§I " 'TJy itself or as part of another substituent,
refers to aRréaturated or

wherein R'® is NO; or NHR, where R is hydrogen, lower alkyl or a protecting group
15 andX,Y,Z R%LR3LRY RP RS, RE R® R' and RY are as previously defined for
structural formula (I} and subject to the same provisos. Like the compounds of
structural formula (I), in the compounds of structural formula (II) the double bonding
pattern will depend upon the identities of substituents X and Y.
In another aspect, the invention provides methods of making the substituted
20  diphenyl heterocycle compounds of structural formula (I) or (II). Spééfﬁc éﬁfemplary
embodiments .of the methods are illustrated in FIGS. 1-7. In one embodiment, the
method for synthesizing compounds according to structural formula (I) comprises
optionally alkylating a compound according to structural formula (IT) in which R'? is
NHR with an alkylating agent (e.g., R''-halide) followed by optional deprotection and
25  acylation with an acylating agent of the formula LG-C(0)-R'?, where “LG” represents
a leaving group or an activating group and R'? is as previously defined in connection
with the compounds of formula (I),
In another aspect, the present invention provides compositions comprising the

compounds of the invention. The compositions generally comprise a substituted
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|
25 unsaturated, branched, straight-chain or cyclic nonoval ent hydrocarbon
radi cal derived by the renoval of one hydrogen atom from a single carbon
atom of a parent al kane, al kene or al kyne. Typical al kyl groups include,

OB40AY 1 : . _
but are n¥PBiYIRed to, nethyl; ethyls such as et hanylzp_‘g??ﬁyggogt hynyl ;

propyls such as propan-1-yl, propan-2-yl, cycl opropan-
l-en-1-yl, 1 iks80A R = 2 Bl . pzdien- 1-yl;
o<l opr o SBARARibooB0f Moe B pPofuclile of ub b, oY Sy haprersduge,

but an- | - yl N-bxidaor grodinyg thereef iyd a puitgbémexipient, 2amiet by iyndpFhe 2-yl, -6 WO
03/040112 25 APRI.L 200% %%l%lgcibué n-1-yl, but-l-en-l-yl but-i-en-2-yl,

2- et hy| - pFfPPPSIpR may be uigte qu\;eﬁ/nr}ary Hias- s fopuse iphumans.a_ 1 3-di en- 1-yl ,
buta- 1, 3-di en- 2-pgl compehitiitifthe BRehtiod Yeol fhibizdrs V replicati
cycl obut a- | ,3-di‘Igl|ﬁ-c$?¥ll J’&Eﬁ the iiteqtidh are polé li-yn-%érys/;a?}%u'[h-pBl-c?tﬁ?ri-yI . etc.:
and thé | i kmd/obprbtiderhtiorn Aedokdinply, in sikbaidtheraispact, the predenk inveritionl ude gr oups
havi ng any degree r. level, of ration, i.e,, groups having. exclusively
singl e carﬁmlﬁr%ﬁowd%l}lb‘t% grﬁ@%%“@ﬁ@%&%?@“ﬁ&ﬁﬂ@%&)on- car bon
bonds, gro ' : | sl L uﬁtft{fbao&' : ups
havi ng m x?@%@%%ﬁ%ﬁgfﬁgﬁgﬁg%%%ﬁ ple car ﬁﬁ@é?@@%ﬁggﬁ so.%'&here a
speci fi c | mwehtiod effedtiveas irduibit &s replieatthedor pro# feeatiore SHieansthdds thalibenyl| | "

"al kenyl ," and "al kynyl" are used. Preferabl an _al kyl ,group conpri ses
from 1 to BECHesd@HIeELYEOOEM YiYe MATHRY be HB‘%%‘*%@P@PSE‘P%/*‘RW%‘WW&F car bon

at oms Clﬁg%gﬁa%‘%{g%'ﬁ’%g?ﬁ}éﬁﬁﬁfﬁﬁﬁﬁ‘ffé‘"’r‘%w from1l to 6 carbon atons

(C-Co al ky anyl,” by itself or as part of another
substituent, referdinabaspectathepatsendt invertivnhmadyidets neetights-of ieatinpandiyic| i ¢ al kyl

radi cal derived.b . renoval _of one, hydrogen atom fr.om a. si ngl e, car bon
rom of & PEYEWInZHEN IS reongs. cThe WMo BURAraly ol AATIBILING (@ uRiet

L

limted tomapRANAMCV BIFRBH lor tHk ?soa%%k%f%ﬁ@élogﬁg%(}ﬁ)@vihfe)éhon aR afRaRr 2- V! :‘
(i sopropyl), cyclopropan-l-yl, etc.; butanyls such as butan-l-yl, 20

but an- 2- y| of seemporind 9r, compositionlof thaoipxantion/¢figctive o trgat)or prevent the HCV
2- met hyl - - 2-y1 - butyl), | obut an- | -yl tc. . d the.like.
2. TeL8 PGB e mbbab Mt et G S AP v i ol B

unsat ur at egumbranched, strai ght-chain or cyclic al kyl radical having at
| east one carbon-carbon 25 doubl e bond derived by the renoval of one
hydrogen atom from a single carbon atom of a parent al kene. The group may

be in eithdr thSREEF BES JIOM i FEE BRG the doubl e bond(s).

Typi cal al kenyl rouPs include, but are not |imted to, ethenyl;
FIGS. 1-7 provide exemplary synthetic schemes for synthesizing the

compounds of the invention.

20 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

25  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),

30  cycloprop-1-en-1-yk; cycloprop-2-en-1-yl, prop-1-yn-1-yl | prop-2-yn-1-yi, ezc.; butyls
such as butan-1-y], butan-2-yl, 2-methyl-propan-1-yl, 2-methyl-propan-2-yl,

-6-



|
propenyls such as prop-l-en-I-yl, prop-l-en-2-yl, prop-2-en-1-yl (allyl),
prop-2-en-2-yl, cycloprop-1l-en-1-yl; cycloprop-2-en-1-yl ; butenyls such as
30 but-l-en-1-yl, but-l-en-2-yl, 2-methyl-prop-I-en-1-yl, but-2-en-I-yl,
but - 2- en- HN%MMP#H?E 2-en-2-yl, buta-1, 3-dien-1-yl, buta eg di en- 2 %c

cycl obut-1-e : cyclobut-l-en 3- yI cycl obut a- | and
the Ii ke. WO 03/040112 25 APRI L 2006 Alkynyl " by itself or as part of
anot her su f 5. sal,us.af ec trahg ghain or
cyclic alk;}%E asﬁnd&g%§nggt gne?car gﬁﬂﬁgﬁﬂﬁ % l enga'gc’}e’rived

by the renthna-lz eli-2qr1;ab1ttydcbgien lajzlpbmth-rlo‘irdmlm-wgIcgckobnbblanat-ylm of a parent

al kyne. Typic al_k grou Iude re ethynyl; 5
propynyl s s"tYE 1;%6%'3’1 LyRlo “&ﬁrl ZP;I}HF ?'Q’ﬁlyl s such as
but-I -yn- | a3 -vRYvi La R add We likdeUt - 3 yn 1-yl, etc and the Iike. "Al kvldivl
"by itself or a a?,i of "anot her substituent refers to a saturated or

unsat ur ated, br aﬁﬁbdntadm ‘Sllndl Bhspeaifically intendgd ta nchide gjreups hhyidg anpdegreegr oup.

derived by 1 e _renoval of one h dr en.ato f.ro each of_ t fferent
car bon ator%?%‘feqa’ f sapeation, Lf. 4 GAWPS ‘8“"8%51‘5?&9% Q?Fb%ycafh’fg‘vﬁ@%ﬁval of t wo

hydr ogen at r

al kyne. eﬁ S%J Wﬁoﬁ%ﬂ?ﬁ?ﬁdﬁﬁﬁé%ﬁnﬁ%%ﬁoﬁc%‘bﬁgf’"ﬁw ? t he vaI ent
r adi cal certnple m]umf-oarbnbbnntis and tghoupisdhassagembeturesl ibf Sieglendowbleoarst tﬁ‘piq)l cal
Such a5 et arponzcarhon bongds. Wherkaspecihopel ofatumtion s mtended e cxpressions ' °
et hen-| digyl Pre Iy )g a a |,

pr opan- 192 2- 3 aPyl pr %ggllrl]ﬂ alnﬁ ﬁ}kﬁﬁyl ?ri)ﬁ%ﬁr aIP rgt;?l- ?H Hgaﬂf}fl%?&if» chrrriic

cycl opr oparﬁcikn 2- 1o ipl qartpwm:piemls (@ﬁCls, dlkjdb ynoremrefwraﬁly ﬁmﬂ ] ®10icgtbon atoms

PP o on” Ao eyl isrfovep S pieicrably sk 1 G beg S (G bbleigr 1 e,

butyl di yl s 1gQeshknyas, butan-1,1-diyl, butan-1,2-diyl, butan-1,3-diyl,
but an-1, 4-diyl, butan-2,2-diyl, 2-nethyl-propan-1, 1-diy|,
2- nethyl propan-1, 2- d|yI cyclobutan 1,1 -diyl; cyclobutan-1,2-diyl,

| ob dd
cyeTob et it el e g
2- met hany| iwerdred) ﬂfb@ghtl-chairrdi‘lcyblac dkybradicdt dlehre\l‘bd]b)ﬂthé irsthoval of one

buta-1, 3-dien-1,2-diy 25 buta-1,3-dien-1,3-diy buta-1, 3-dien-1, 4-diyl,
cycl obut - | -f@ﬁqugeymrwﬁom AyPHIERERRIN BRUOLA pRTERE al%wr Joypicabalkanyl owpsy| |

cycl obut a [ Y, Aaharsid -

but - 1-yn- 111%%5%?%1 %r ezné% l%ltefl tgf @Ltﬂ?ﬁl}l gyllbgdil)g& §‘§ %WASCP ¥ a'n etyc and t he
i ke. \Wher gregme2ivl (isdpeophl, ayblapmpanalt-ybntcartmtanyls such as butan-1-yl,

20  butan-2-yl (sec-butyl), 2-methyl-propan-1-yl (1sobuty1), 2-methyl-propan-2-yl
(t-butyl), cyclobutan-1-yl, efc.; and the like.

“Alkenyl,” by itself or as part of another substituent, refers to an unsaturated

branched, straight-chain or cyclic alkyl radical having at least one carbon-carbon

25 | double bond .derived by the removal of one hydrogen atom from a single carbon atom
of a parent alkene. The group may be in either the cis or trans conformation about the
double bond(s). Typical alkenyl groups include, but are not limited to, ethenyl;
propenyls such as prop-1-en-1-yl, prop-1-en-2-yl, prop-2-en-1-yl (allyl),
prop-2-en-2-yl, cycloprop-1-en-1-yl; cycloprop-2-en-1-yl ; butenyls such as

30  but-1-en-1-yl, but-1-en-2-yl, 2-methyl-prop-1-en-1-yl, but-2-en-1-y! , but-2-en-1-yl,
but-2-en-2-yl, buta-1,3-dien-1-yl, buta-1,3-dien-2-yl, cyclobut-1-en-1-yl,
cyclobut-1-en-3-yl, cyclobuta-1,3-dien-1-yl, etc.; and the like.



I nt ended, the nonencl ature al kanyl diyl, al kenyldiyl and/or alkynyldiyl is
used. Vherﬁ §8) lz|s specifically |ntended that the two valenC|es are on the
sanme car bBR ¢ dﬁﬂ the nomenclature "al kylidene" is us?g h@@red
enbodi ments, the alkyldiyl group conprises froml to carbon atons (O Co6

al kyl diyl). Alsoralarnadlionna i Bohackbsiiticnl AR i insgnouos

whi ch the radical Ccenters are at the term nal carbons, e.g. 8 WO 03/ 040112
25 APRI L 2bgscired, h&mtghy-ldmmIﬁadu,)alk}dtmd\lﬁalﬂl@ﬂw | 16:(seohtanar)39n-pmszaml1163 di yl

kol onos, baBt ARdted i Heyrémebplafean byaiigen HeTu Feits Bekrartonpodasene, .
substit Uenhaxe"n%lﬁ?xz rt‘Pyﬁcﬂtsﬂﬁj«ﬂh‘Frdix?@hﬂbl&déﬁhﬂér@trﬁ@hﬁﬁtewﬂé {;ed al kyl diyl

group havi hg two m hal nonova radi cal centers derive y the renoval
of one $Hydpogemylstsonh ks propebgh-loyl, prop-2-po- gk, stoxsdiutyrgds dwh aabotrd -ymk1-yl,

straight-chain l,kan al kene | kyne. The | ocant of a double bond
or triple BBHI 3%?’%r~¥gﬁ3é'§érpﬁl'?“yﬂe%c p%ﬁ%lﬁs‘r al kyleno is indicated in square
brackets. Typical alkyleno groups include, but are not limted to, methano;

et hyl enos such as 10 ethanq, et heno, ethyno; propyl enos such as propano,
prop[ 1] eno, pr opmyl_ﬂhdu bpdtself pr agypard qﬁmotM@ubstbmmlrdmsOsuamasd but ano,

but [ but byt 3] di ,
ctc and BRI, DipREhet Sfalh P by eyieskvaied udiecaiioniruns eV t ho
non‘encll@t Uftfe RRAPT S8R0 S3Htskh ﬁdxﬁ%ﬂé}x W@fcr&n’ﬂcaﬁbﬁ%ﬁﬁﬂs@ﬁ' a parent

enbodi nents, the al kyleno group is (Cl1-C6) or (Cl-C3) alkyl eno. Also 15
preferred alkens,talleargm adkpaienosby tlweacmdvdlolf &wo hydmges atamgfrommetinglano, et hano,

propano, butano the |i 0X f or other
Lot s uenbarbpBtet Of  phfens aftap. afletBiok sty Tha P rongRaleB abice! ¥t ky1 or
cycl oal kyl ofefidvascyafithedivaRneiadicalSerltgiaf I8 h ohdEwRE MBdagfe & koxy groups
include, but are not |imted to, nethoxy, ethoxy, propoxy, isopropoxy,

IbuL OXY, t edtffetrgzntc@tc}msC;de@e} %ibylidwlﬁmweﬁl@mﬂ?dt aseynot haytﬂddm?t )f"émdf t he
to'a r K cOPS ISR pectbnot POV Rir? RN, oBlen A BB e i et e

herei n. 30profyigilIstsueh as pisopahsei -HiypraparPBRLAi9f, pasysint®2-déylppiobhnse rﬁ-chy[ efers

to a radical of the formula -SR, where Ris an al kyl or cycloalllf%l group as
defi ned hemlﬁpropanﬂebﬂéééwéanrwnekaﬂaleeroefl-m%ywml,dsrg?du%l,2 Vide, but

are not i H}J];ﬁg-ehgl,}dlyl, prop-1-en-1,3-diyl, cycloprop-1-en-1,2-diyl,
cycloprop-2-en-1.2-diyl, cycloprop-2-en-1,1-diyl, prop-1-yn-1,3-diyl, etc.; butyldiyls

20  such as, butan-1,1-diyl, butan-1,2-diyl, butan-1,3-diyl, butan-1,4-diyl, butan-2,2-diyl,
2-methyl-propan-1,1-diyl, 2-methyl-propan-1,2-diyl, cyclobutan-1,1-diy];
cyclobutan-1,2-diyl, cyclobutan-1,3-diyl, but-1-en-1,1-diyl, but-1-en-1,2-diyl,
but-1-en-1,3-diyl, but-1-en-1,4-diyl, 2-methyl-prop-1-en-1,1-diyl,
2-methanylidene-propan-1,1-diyl, buta-1,3-dien-1,1-diyl, buta-1,3-dien-1,2-diyl,

25 buta-1,3-dien-1,3-diyl, buta-1,3-dien-1,4-diyl, cyclobut-1-en-1,2-diyl,
cyclobut-1-en-1,3-diyl, cyclobut-2-en-1,2-diyl, cyclobuta-1,3-dien-1,2-diyl,
cyclobuta-1,3-dien-1,3-diyl, but-1-yn-1,3-diy}, but-1-yn-1,4-diyl,
buta-1,3-diyn-1,4-diyl, etc.; and the like. Where s_peciﬁc levels of saturation are
intended, the nomenclature alkanyldiyl, alkenyldiyl and/or alkynyldiyl is used. Where

30 it is specifically intended that the two valencies are on the same carbon atom, the
nomenclature “alkylidene” is used. In preferred embodiments, the alkyldiyl group
comprises from 1 to 6 carbon atoms (C1-C6 alkyldiyl). Also preferred are saturated

acyclic alkanyldiyl groups in which the radical centers are at the terminal carbons, e.g.,



met hylthi o, ethylthio, propylthio, isopropylthio, butylthio tert-butylthio,
cycl opropylthio, cyclopentylthio, cyclohexylthio, and the like. "Aim 1," by
itself or @@ @aki@f another substituent, refers to a nzgovf; g t omatic
hydr ocar bon group derived by the renoval of one hydroge é&rvlr + -9 WO
03/040112 25 APRIL 2006 single carbon atom of a parent aromatic ring system
as defined hestiedndiylTynetlaab);zthan-1,2adod gethamg] propan-bid-diat eropano);i mited to,
groups deriyed from. aceant hryl ene,.. gcenapht hy] ene,.. acephenanthryl.ene,

ant hr acene, %amrgﬁé}ﬁgﬁﬁ@g&}ﬁnﬁﬂacggﬁ@,soa F%ﬁ% 1S al}FﬁE‘b&aﬁ?ﬁEﬂé’,‘)’{ﬂ' uor ene,
hexacene, hexaphene, hexal ene, as-indacene, s-indacene, 5 indane, indene,

'napht hal ene, octacene, octaphene, octal ene, oval ene, penta-2, 4-di ene,

pent acene, pent al“dikylemeibaptiselfier agymrt/ofamethep Berstinent referetoantiaightehaipi cene,
pl ei adene, pyrene rant hr ., & Uybicene, .triphenyl epne, trinaphthal ene and
‘the |ike’ tEw’aé?daB‘lp isafygate Qﬁy@ﬂ@o F‘?%@E" ‘PF%FH mogoygertIadicd at ons
(C6-C20 aryl - ) and
cven mor o preReRRsiyed PEHRR el G hytbeki ol Hofh AT shei mAeY

"Arvl al kyl , ‘taibgniatemnd 6f straigid-chaintparent alkend) etkepa los eikynenThe laehtraf a douhle
acyclic al kyl roup jn which one of the hydrogen atgons bonded to car bon
atom typi cﬁplll‘}rgamlﬁ%*’%&PfS?ef’éﬂ“é Pastali aﬂﬂ’g O 1§ é“q?%%? H’eﬁ“%e:bﬁa Saryl
group as, a ' Leddds i j ' t are
ot i 1 ed Y Bee, ARG aEps iClpdy LG ndf iR, nibRAARS clrfentlpSuch'te

napht hylfret lethano Zethaph ethyhest prapylerosispcl? aspropainy ipeop{ é fenlo; giopalli2idienthobenzyl
2- napht hophenyl ef han-1 -yl and the |ike. e specific alk ieties are
i nt ended, tﬂé‘yﬂi Acttas éPQ’?eé‘WF‘é%W%“O\QF‘f}EQFRgME%WA h\‘éébvﬁaéﬁnﬁzynyl i s
used. Pref sﬁqﬂyylg,r afzt[)ze]w«!»,%uk%[t,swi%y; et dndGhERRS. Wheldbpedlfic IBvdsof the

al kanyl', al kenyl” al Kynyl" nbiety of the arylalkyl dgroup is (Cl-d o)
al kyl and t hafuratiph anpingended sthe gemerdyturealivano, atkeno pndoealkhy is usad.aky| al ky|

group is (C6-C20),arylalky|, .e g , the alk I al ken | kynyl noiety
of “the ar I Breared Fhodmeis it Bmeialty KB rea. BT Ahviac s 0
aryl, apsl eppiferi®i SreRtrafght-oRdid sadrhtal kaldatousy, @Up, hethhhd ethadp, popad, | yI ,
e.g., the alkanyl, alkenyl or allynyl noiety of the arylal kyl group is

(O -Cs) al kprtagpcendtbe ks aryl noiety is (C6-Clo) aryl. " lox " by itself or
as part of another substituent, refers to a radical of the formula -Oaryl,
where aryl is as defined herein. 30 "Arylal kyl oxy, by itself-or~as part of
anot her substi t ué¢illkoxyef By itsdlPomrasrpacti cfahotbkr substituent, refers to a radical of the

formula -OR, where R is an alkyl or cycloalkyl group as defined herein.

20 Representative examples alkoxy groups include, but are not limited to, methoxy,
ethoxy, propoxy, isopropoxy, butoxy, tert-butoxy, cyclopropyloxy, cyclopentyloxy,
cyclohexyloxy and the like.

Alkoxvycarbonyl,” by itself or as part of another substituent, refers to a radical

25  of'the formula -C(0O)-alkoxy, where alkoxy is as defined herein.

“Alkylthio,” by itself or as part of another substituent, refers to a radical of the
formula -SR, where R is an alkyl or cycloalkyl group as defined herein.”
Representative examples of Alkylthio groups include, but are not limited to,

30  methylthio, ethylthio, propylthio, isopropylthio, butylthio tert-butylthio,
cyclopropylthio, cyclopentylthio, cyclohexylthio, and the like.

“Aryl,” by itself or as part of another substituent, refers to a monovalent

aromatic hydrocarbon group derived by the removal of one hydrogen atom from a

9.



the formula -0-arylal kyl, where arylalkyl is as defined herein.
"Aryl oxycarbonyl ," by itself or as part of another substituent, refers to a
radi cal %b}sggt'{dgrnula -C(O-0Caryl, where aryl is as defined herein. -10
W) 03/ 040 RI L 2006 "Carbanoyl,"” by itself or a%,‘éo%@R%g@gt her

substituent, refers to a radical of the formula -C(O R and R

are each, i : t g sisting
of hydr oger?{h%%o{aeﬁ&g#gx}:ﬁﬁ Ig%?lﬁta? Q%IE@J drel?% %&g&ﬁ’eagcet}%{ng@rh%{}%l ?%ﬁ%ﬁ%lel y, R
and R', t algesupsagdtdsbunatemot imitedtto,gyeupsakedned ronhachnthinglengr e  bonded,
forma 5-, 6- or _7-nenbered c%/cl ohet er oal kyl ri%g as defined herein, which
may opt i on@F¢RAPhiyiangeagepeRan lmege,@pﬂgwng,% > DENZERS, SHIYSERRIFPTOSRRS:

het er oat oy, kAL EHud A HeREcE MR 2ARAS) r&&hreae,gasﬁgm? R Cidacelf, Compounds:

of the invention re?ers t'o conmpounds enconpasse vari ous

descri pfi omsdansdndéne, ahphthilefs ootacare, detsphienscabthleneiavalehbepanarpdudicise, of t he
I nvention may be identified by either_ their cﬁem’(ﬂ(@l sg{r ucture and/ or

cheni cal n@ftacengppentalsee. satephene, perylsae, phenalspe.henapthiengspigentons | i ct, the

chem cal s | ] ' f | j+ d. The

conpounds Felfﬁ%&iepn‘,\]/—éﬁ’g r??lgr%ﬂ% %g%@éﬁrﬁﬂg%%ggg%n%%(pﬂ:ﬂ%ﬁ cggp g‘?’s and/ or
doubl e bondsefaratily, herefl @reipeymerides froast te2@cabbs atmis(CqsUglargd) maebl e- bond
i somers (i.e. geo tric isomars%, r?éaEFers, eaantiomars or di gstereomers.
Accor di ngl PreftBly Semelodieraran groms (Cnicr ATy B even more Rerte@Blydiqm 8do t he
cheni cgh Stlblt’:ﬁ{bléﬁ%orﬂ?g@sfggol%ggﬁre' n enconpass all possible configurations

at those chiral center hg the stereoisonericallypure form(e.g., 20
geonetrically pure, enantionerically pure or diastereornerically pure) and

enantioneric ang ,stereoj,sonerjc mxtures. Enanfioneric_and stereaqis ric
Xt ur o5 can: beATUBINFeRY el O i pirt pE ARSI FObRITHRRG a7 4o 3 SR Al oner s

usi ng Sepag?&g??ﬂwﬁi%t?ﬂégf“ﬁ%%ﬂr h%%s%ﬂﬁhl@@?&§c&%§ﬂ'lhﬂﬂ,et§rgigﬁféiakno"m to

the skille | san. The conpounds of the invention may a I'st in
sever al t ateromeslioc sposargori atomy ik reglacedwitb anaoyl drowpras, ik deRetdhdreinm and

Eheonniss' d5pRlin AR Satifimfe Sl Aol it 1 eer 2 nbBeuRte * The
conpounds  @fpHeRgletiRMENy], ABpRBYINAER, 2-AaphiReitRaal 0pi, Qadaifpmﬂﬁ&ﬁé@@-ﬁ,o npounds
where one or nore atons have an atomc nmass different fromthe atom ¢ mass

convent i onaephthobanaul, 2rnaphthepbenyistharpil od aed thediteo pWhererpecifigyalind moieties
ncorpor 2 St Sd g GEIOHOS A 5ol BUGRY SR G S B g o
36CL. Conp®usteabbf, ah AeylhikyEgioup s (CCRXarFlalkyl, e.g., the alkanyl, alkenyl or
20  alkynyl moiety of the arylalkyl group is (C,-C,o) alkyl and the aryl moiety is (Cs-Cz0)
aryl, more preferably, an arylalkyl group is (Cs-C2o) arylalkyl, e.g., the alkanyl,
alkenyl or alkynyl moiety of the arylalkyl group is (C;-Cs) alkyl and the aryl moiety is
(Cs-Cy2) aryl, and even more preferably, an arylalkyl group is (Cs-C,5) arylalkyl, e.g.,
the alkanyl, alkenyl or alkynyl moiety of the arylalkyl group is (C;-Cs) alkyl and the
25 arylmoietyis (CG-Cio) aryl.

“Aryloxy,” by itself or as part of another substituent, refers to a radical of the

formula -O-aryl, where aryl is as defined herein.

30 - “Arylalkyloxy, by itself or as part of another substituent, refers to a radical of
the formula -O-arylalkyl, where arylalkyl is as defined herein.

“Arvloxycarbonyl,” by itself or as part of another substituent, refers to a radical
of the formula -C(O)-O-aryl, where aryl is as defined herein. e e

-10-



unsol vated forns as well as solvated forns, including hydrated forns and as
N-oxi des. In general, the hydrated, solvated and N oxide forns are vm'thi n

t he scope resent invention. Certain conpounds
I nvention %95&35' in multiple -11 WD 03/040112 25 APﬁ%%ﬁﬁ@ alline
or anorphous fornms. In general, all physical fornms are equivalent for the

uses contenpl ated by the present invention and are intended to be within the
scope of the present invention. cl oal é itself or as_part of

anot her subst i t ucearbameyby b}’tlféelﬁo%ftftn}ﬁeﬁf@é‘)@?f S‘{hﬁ tent, aefets te papdiealafky |
radical . asydeblAgd CRONER Wy@fa i A0 *iee%aaﬂﬁ ﬂ&ﬁy%f%hé Qhbothlrs

‘I nt ended, e “honenc al' kany IS use Typi c

cycl oal kyl genmfrbmhu @mupmmSlaﬁxeg mydkogénx ﬂtdylt and Giclvans/ dedéfisrd hfefeshlip
cycl opropane, cyc|obutane, cyclopentane, cyclohexane, and the |ike.

‘Preferably, oqa%@ma}meba&yndfé takemioeetbapwith dke nitrogematom towhich hextasers

(55 I8 STSLARY 3, 26 PPV g B

substi t uent may epebgallydindluds o Btedl optrhetsmaw ﬂﬁr@entcmaitidhamhdwbatbaﬂl cal in
whi ch one or nore carbon atons (and 15 optionally any associ ated hydrogen

atons) are soredgsefiamithe grouwpponsising @i § aed Nane “or different heteroatom
Typi cal heteroatons to replace the carbon aton(s) include, .. but-.are not
limted to, N, P, 0, S5 Si, etc. Were a specific |l evel of saturation is

i ntendeth the nor'reambaﬁmﬂse)ftﬁgﬁiveﬂit&ine&efefd«artysinpoﬁﬁds €ncolnplassce boahkenyl " is
used. Typical cycloheteroal kyl groups include, but are not |imted to

groups der i Vatpus ﬁ@?ﬁwoé%‘%i él‘é%cmfa&ﬁbﬂpﬂ]& disclpsed Aewsin. The epmpsiungs pkthe
hol ,
) e RS AT i 0 R B ASb 808 e

conpri ses f When3hé chebbical snqchire amd (hizmichl mmmebﬁﬂm,yché clerhienlotuksird isand nor e
S i bl St i ot e oot <

e, ST e LOVRL b B Ao 398 s s o411
N- met hyl - pi aeneoﬁpmprs,, sucbhataeddu}vle-bgndammrdl(ml g@mbtnls merrh:yi) myamtrm di nyl are

i ncluded withip the definition "cycl ohe er aIk ral.kyl
ar oup. may DEANPEERA R E AR, sy B PR bon
atom or a rjhi@peatied,afé eRemiRQl structures depicted herem encompass all possible
configurations at those chiral centers including the stereoisomerically pure form (e.g.,
20  geometrically pure, enantiomerically pure or diastereomerically pure) and
enantiomeric and stereoisomeric mixtures. Enantiomeric and stereoisomeric mixtures
can be resolved into their compoenent enantiomers or stereoisomers using separation
techniques or chiral synthesis techniques well known to the skilled artisan. The
compounds of the invention may also exist in several tautomeric forms including the
25  enol form, the keto form and mixtures thereof. Accordingly, the chemical structures
depicted herein encompass all possible tautomeric forms of the illustrated compounds.
The compounds of the invention may also include isotopically labeled compounds
where one or more atoms have an atomic mass different from the atomic mass
conventionally found in nature. Examples of isotopes that may be incorporated into
30 the compounds of the invention include, but are not limited to, 2H, *H, !'C, °C, "C,
BN, '*0, V70, *'p, *2p, %S, *F and *°Cl. Compounds of the invention may exist in
unsolvated forms as well as solvated forms, including hydrated forms and as N-oxides.
In general, the hydrated, solvated and N-oxide forms are within the scope of the

present invention. Certain compounds of the present invention may exist in multiple
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"Di al kyl am no" or "Mnoal kyl am no," by thensel ves or as part of other
substituents, refer to radicals of the fornmula -NRR and - NHR, respectively,

where eadMOR3{040%ihdependent|ly sel ected fromthe groupﬁg?lgﬁ_&q) al kyl
)

and cycl oal kyl, as defined herein. Representative exa ryl am no
groups include, but are not -12 03/040112.25 APRIL 2006 |imted to,

di met hyl ani qﬁzﬂs,tawgﬁﬁ‘w@_?ﬂé}mﬁif ,S\-ﬁigﬁl@fﬁ‘eﬁ ;P%Pﬁj@l fl)?’gm‘ 6, cquivalent for the

(cycl ohexyl s@ﬁ&mﬂln%)ﬁa@m ﬂkﬁ%&‘%eﬁﬂﬁi&?’ﬂg)cﬁﬁnﬂﬂr& fHikAdbd to be within the scope of

(cycl ohexyl ) (propyl)am no an e. Representative exanples o

monal kyl anithepmsentdsvémioinude, but are not linmited to, nethylanino,

et hyl am no, propyl am no, isopropylam no, cyclohexylamno, 5 and the |iKke.
"Hal ogen 'or "Halo," by thenselves or as part of another substituent, refer

to a fhuoro, ch*%raoaigﬂonw AR G as:pg]ﬁ%fraﬂgﬁlﬁﬁéubs?i&lé' HaLRA tK‘élsaﬁ:éﬁei%‘d bt self

or as part of an r subst’tuent, ers to an al kyl "group as I ned
herein i n winsaturatedcyrlicratkd radicalhas defubed hereimt Biterée 8 spexpfia el ofisefurastidmal o
group. The ,term "hal oal k

i bl oal Kylis eehdedaitB Relinge cEy R ket Aol b AP oups |
cxarpl e, t R R R o 60 B Ead e AR (6l erd BB Hoof b G,

1- f | uor o- 2-cyhlobutase hgpiclopenfanepeyeinkekare, and thefliheo Ryaferdbly, thd efdlesdkyet hyl , 1,

o, " odWiR brupprissp,torh daplOgmeAlomA KT Gro rlaliY) Sidibers Helao Pt or ot o
erei n ~ HE R o B B R, et er oal Kenyl . * ot er oal Kynyl "

"Het eroal kvl di vl" and "Het eroal kyl eno," by thenselves or as part of other

substituents, refer .to al kyl.,al kanyl , al kenyl, .al k |, alkyldjyl and "
al kyl eno_groups, mjﬁ%e%}saﬁ%ﬁw %o&tper%\g%lt%qn%trﬁger #é’?/"bon at ons
(and opti Oréaﬂulrc’{teél%i/uﬁ@iﬁﬁﬁte@tcﬁdlic BIxGr RERAl B Whkh ond!d? nfie Barbbndenen@aat | y of
one another, replaced with the sanme or different heteroatons or

het er odf onioptignallpsny asgpristed hydragen atosms) aoe independsatly nelacedvatiphesninen can
P! e {1 S G it R L B e v
t hereof . 3Gulbe: Metigmicat 108, B ONS] Sif el Whére @rspugificlienel bEsqhratediat any
interior position of the alkyl, alkenyl or_ alkynyl groups. Exanples of such
het er oal kyIntepded thanqaggglature “cycloheteroalkanyl” or “cycloheteroalkenyl™ is used.
Typical cycloheteroalkyl groups include, but are not limited to, groups derived from
20  epoxides, azirines, thiiranes, imidazolidine, morpholine, piperazine, piperidine,
pyrazolidine, pyrrolidone, quinuchdine, and the like. Preferably, the cycloheteroalkyl
group comprises from 3 to 10 ring atoms (3-10 membered cycloheteroalkyl) and more
preferably from 5 to 7 ring atoms (5-7 membered cycloheteroalkyl).
A cycloheteroalkyl group may be substituted at a heteroatom, for example, a
25  nitrogen atom, with a lower alkyl group. As specific examples, N-methyl-
imidazolidinyl, N-methyl-morpholinyl, N-methyl-piperazinyl, N-methyl-piperidinyl,
N-methyl-pyrazolidinyl and N-methyl-pyrrolidinyl are included within the definition
of “cycloheteroalkyl.” A cycloheteralkyl group may be attached to the remainder of
the molecule via a ring carbon atom or a ring heteroatom.

30
“Dialkylamino” or “Monoalkylamino,” by themselves or as part of other

substituents, refer to radicals of the formula -NRR and -NHR, respectively, where
each R is independently selected from the group consisting of alkyl and cycloalkyl, as

defined herein. Representative examples of dialkylamino groups include, but are not
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het er oal kenyl and/or heteroal kynyl groups include -CH2-CH2- O CH3,

- CH2- CH2- NH- CH3, - CH2- CH2- N(CH3) - CH3, - CH2-S-CH2, -CH3, -CH2-CH2-S(O - CH3,
- CH2- CH2- §(&hInfdipr - CH=CH O CH3, -CH2-CH=N-O-CH3, -13 \ﬁge%ﬁ%ﬁff%&z 25
APRI L 2006 and - CH2- CH2- O- C=CH. For heteroal kyl diyl and @no
groups, the heteratomor heteratom c group can al so occupy either or both

chai n t er mighited o] dmhylagﬁﬂ@nﬁemplem?rmﬁﬂ@ Adii@methyteig@aane, is inplied. 5
"Het er oar yl by 1tself or anot her substituent, refers to a

ronoval ent (cyrdet m&(@ﬁawmmé@.(emlor?réwn@étwl}ssynme(cw@ﬁhwn@mm@wmgen

atom from as defined
"herein. Ty%P%!a?‘g roar ytﬁk; é}rﬁp‘ﬁ’[)s | nc@gg{ﬁﬁg&tﬁbgpglhggp )ﬁt[tg%ﬁlm, gr oups
derived frqmm&uodmwlyl&nﬁﬁf lethylahgino, propylamime, isoprapyasinoLtyeludek lamiddyr an,

i mdazol e, indazgle, indole, indoline, 10 indolizine, isobenzofuran,
'|sochro§enémdﬂ@%hkﬂole I soi ndol i ne, isoquinoline, isothiazole, |soxazole,
napht hyri di ne, oxadi azol e, oxazol e, perimdine, phenanthridine,
phenant hrol i ne, phenazi ne, phthal azi ne, pteridine, purine, pyran, pyrazine,
pyrazole, pyri dgZilogen e HEIGE by phenhdelvds OE as patt 6Dhgothér\subgtithenitxefer to a

qui nazol i ne qU|noI|ne qui nol i zi.ne, qui noxal 1 ne, tetrazole, thiadiazole,

t hi azol e, tﬂH iedro, ﬁﬁ%&ﬁmﬂor%ﬁﬁﬁﬁhﬁé, 15 and the like. Preferably, the
het eroaryl group conprises fromb5 to 20 ring atons (5-20 nenbered
heteroaryl), nore preferably from5 to 10 ring atons (5-10 nenbered

het eroamyl ) . Pr efi@dlositylyebgitecil vt agpaptyfanatier bitasiendhe refeactof ahailkyl group

t hi ophene, ﬂé ol e, benzot hi ophene, benzofuran, benzim dazole,, indol e,

pyri di ne, EB% hereq irrwhich @ne pringas o/ the hydiepen atomsds xeplaned Wit Bgleazi ne.

84
20 " Het eroagrx.]k;gyfp{é terf¥ HaloH 1y ﬁrsggéﬁgflfhﬁg&ﬁ@@%éﬁ&&e ﬁHPcﬁ{a'lcf)O refers to

an acyclic group 1n ydrogen at ons €d to a
carbon at ormhiltyalkyhl frihadoallt s, mtcnalb toperhplodlkyds. bitre latlo groups sulsfitamed Wi th a .

het er oar yl CIfIC a i eti are i ntended, the
nonencl at ur %@B@%Sﬁﬁ%‘? S 1oF Ty, tcéﬁbsﬁg‘}?%{ﬁ% °r§ﬁarpa@ FRRYCSHBRr v al kynyl
is useqs | nel- @?ﬁ&l@ﬁk?ﬁﬂﬁ@uﬁ@@i&lua?&ﬁ%t@t F—ff%f'cy b%h‘f&bctﬁ&?'dﬁldo?orﬁeth?t 21

nmenber ed heteroaryl a g., the al kanyl enyl or alkynyl noiety of
the het erdaﬂybla!lnkt;thyh ﬂ; f(l@l@@hyl & kglifluamth)ﬂel k?edlé'h@weyhylnm ety is a

5-15- rrerrber ero cularly preferred enbodi nents, the
het eroaryl a E)lITt 30503@1%3])7{@%%?@’5‘ ﬁgcf eroaryl al kyl, e.g., the alkanyl,
al kenyl or al kynyl noiety is (d-C3)

“Haloalkyloxy,” by itself or as part of another substituent, refers to a group of
20  the formula -O-haloalkyl, where haloalkyl is as defined herein.

4+&

Heteroalkyl,
“Heteroalkyldiyl” and “Heteroalkyleno,” by themselves or as part of other

” ¢

‘Heteroalkanyl,” “Heteroalkenyl,” “Heteroalkynvl,”

substituents, refer to alkyl, alkanyl, alkenyl, alkynyl, alkyldiyl and alkyleno groups,

25  respectively, in which one or more of the carbon atoms (and optionally any associated
hydrogen atoms), are each, independently of one another, replaced with the same or
different heteroatoms or heteroatomic groups. Typical heteroatoms or heteroatomic
groups which can replace the carbon atoms include, but are not limited to, O, S, N, Si,
-NH-, -58(0O)-, -S(0);~, -S(O)NH-, -S(0);NH- and the like and combinations thereof.

30  The heteroatoms or heteroatomic groups may be placed at any interior position of the
alkyl, alkenyl or alkynyl groups. Examples of such heteroalkyl, heteroalkanyl,
heteroalkenyl and/or heteroalkynyl groups include —CH,-CH,-O-CHs, B
-CH;-CH,-NH-CH3, -CH,-CH,-N(CH;)-CH3, -CH,-S-CH,,-CH;,
-CHz-CH>-5(0)-CHj, -CH,-CH,-$(0),-CHj, -CH=CH-0O-CH3;, -CH,-CH=N-0-CH3;,
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: |

30 al kyl and the heteroaryl nmoiety is a 5-10 nenbered heteroaryl. "Parent
Aromatic Ring Systenm refers to an unsaturated cyclic or polycyclic ring
system having a conjugated it electron system Specifically included wthin
t he WO O3m@N@rLB1125 APRIL 2006 definition of "parent a ﬁaﬁi’-‘r i Eﬁ syst ent
are fused ring systens in which one or nore of the riié tic and
one or nore of the rings are saturated or . unsaturated, such as, for

exanpl e, f 1Apérehl; CmikfieCH. niersterpateridid #ad hgtepoalitylenagioupp hieent ar omat i ¢
ring systemg,|Rghug et&ﬂ%pﬁé gngxﬁtecmlx LIt to@c%daéﬁeith%? SPP&W%L%@@M&L For such

acenapht hyl' ene, acephenan ant hracene, azulene, benzené, cChrysene,

coronene, gidupe) ®s biiematiod bfnegreip ibénplishe, hexaphene, hexal ene,
as-indacene, s-indacene, indane, indene, naphthal ene, octacene, octaphene,
oct al ene, oval ene, penta-2, 4-diene, pentacene, pental ene, pentaphene,

peryl eng, phenal nant ' l.e4 , ne hr ene,
Fuby con, 11 phetpreeBiey BYIGEEREa BLES ot EhAGAR, Ry S EmpRiaAlth
Het er oar omhkfefodrbmeti Sy-slical teri eddesistht gerowd o€ bhe Aydivatn atofl HEMIYSEEASN i n

whi ch one or nore carbon atons (and optionally_any associated hydrogen
atons) ar étosneha pagapbelewaromaticaiigsysems ehdefineddersinor ypicekheteseary

het er oat om_ Typi.cal , het eroat ens repl ace 4 he.carbon.atgns | ncl ude, but
are not Ii ﬁT‘{‘%’g l?cg‘,ld?\l,bu&’?redfott gfmtg%l?o,%cglgiasctfengsggom E‘g}qlg,e,- ﬁ?ﬁr?fa‘é’ﬁ’ within the
defini ti on cRbomAR! SHtbnidak iRRIRERfut, (thi®azeMSindiole,dh8olk Ug8&lidel NY Systenms in
whi ch one or nore of the rings are aromatic_and one or_nmore of the rings
are salOr atnsiplisineuisohengoftran, iseaeomens, 1sbrdods; asqndolingcisoquinobiaen,

e PR T o S o SRS i
ar si ndol e, pEéHaR@elife, pHenizing phitalazive, pleHaMERPErnd B&%‘?gﬁazﬁb,%@ﬂdﬂ@,, furan,

i m dazol e, indazole, indole, _indoline, indolizine, isobenzofuran,
i sochr omen@yridazine poriding pyimibing, parroles prphaine.mtinazobing, iguinodine, | soxazol e,

chr oreneyridaineriein b golesDiIbiE
ohenant hr ofRRiEERchS B ine KRR e Ble i RRRRE SR pentispe, e,

pyrazol®, afythHedéidl Maefdpibly,che Geteyfil Brélipn@€mpryses dodn 5RY 20 @ink atoiss (5-20
qgui nazol i ne, quingoline, 25 quinolizine, quinoxaline, tetrazole, thiadiazole,
thiazol e, H eehlasteraaryl) snere prafereblyfeomarte kGwing atems (5AR4pembaedi cal | y

accept abl epsidaryl CbRrBrkPhaeRAbh oyl RONBOLBLi Al 406 nuavBRighl, Wi of 1o

made wi th counterions understoo e art to be genera acéept abl e

f or phar napgublec htnzotteephend, Wdrizofurpy berasrdazobes intirde, pydidpleapyrazalbogi cal

activity of t gﬁnga}rrn?&letm é) ) ggo 9'iso§‘é§o e%gét S aizpncel. ude: (1) acid addition

salts, for fAEgobne, ’ , pyr

20
“Heteroarylalkyl” by itself or as part of another substituent refers to an acyclic

alkyl group in which one of the hydrogen atoms bonded to a carbon atom, typically a
terminal or sp’ carbon atom, is replaced with a heteroaryl group. Where specific alkyl
moieties are intended, the nomenclature heteroarylalkanyl, heteroarylakeny!l and/or

25  heteroarylalkynyl is used. In preferred embodiments, the heteroarylalkyl group is a
6-21 membered heteroarylalkyl, e.g., the alkanyl, alkenyl or alkynyl moiety of the
heteroarylalkyl is (C1-C6) alkyl and the heteroaryl moiety is a 5-15-membered
heteroaryl. In particularly preferred embodiments, the heteroarylalkyl isa6-13
membered heteroarylalkyl, e.g., the alkanyl, alkenyl or alkynyl moiety is (C1-C3)

30  alkyl and the heteroaryl moiety is a 5-10 membered heteroaryl.

(13

Parent Aromatic Ring System” refers to an unsaturated cyclic or polycyclic

ring system having a conjugated = electron system. Specifically included within the
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wi th inorganic acids such as hydrochloric acid, hydrobromc acid, sulfuric
acid, nitric acid, phosphoric acid, and the like; or fornmed with organic
aci ds such as acetic acid, propionic acid, hexanoic acid,

cycl opent r.api-oni ¢ acid, glycolic acid, pyruvic aci 3/ 040112
25 APRI L 3858)3@2@??0 acid, malonic acid, succinic aci dismlg\?ph% nmal ei ¢
acid, funmaric acid, tartaric acid, citric acid, benzoic acid,

3- (4- hydr oxyédfarizoy by “hearerématd ng Sistentdre fisset ding syseds|ih ovhidhi che or

net hanesul foni ¢ aci d, ethanesulfonic acid, 1,2-ethane-disulfonic acid,

2- hydr oxy et WaFeQiihe 5Mgs araramale ApbereeN PURiof theTings afe sHmtehdnzenesul f oni c

id, 5 2- | ' ld,m, 4Ll i id. | f oni
201 d. a4 molRIpAHeS R 5508 Ex 6. by HRARE WA, Srdfelcte, S8 TEUERC T O ©
aci d, 3- phgarghparopiatio ring 3gstems inclutie] butlakcedtilimned @, adeanthrdeye, but yl acetic

acid, lauryl sulfuric acid, gluconic acid, gl ut am ¢ aci d, hydroxynapht hoi c
aci d, sal i csaenaphibylgne.acephenantheylene, anHiasenee 22 pRe. bEBLaNsLChryieae, FoNeEny, sal t s
formed whengagAglel SREGCR P 6RE R dofiedd) SetleRa LRl AURMl L ., eP! aced
by a nmetal 10on, €.¢g.”, an afkall nme al I'on, an alkaline earth 1on, 'or an

al um num i ojdane, isdeeghaphtiedens bdlackie Wolphere, Detdentlovalak, pimaly-dighee,

di et hanol am ne, triethanol am ne, N-nethyl gl ucam ne, norpholine, piperidine,
di met hyl ami Prétacengneptalenen entaphenperylRie. Pasnalenenpienativence PiSENG.s of ami no

aci ds such ig’?é’ﬁsﬁﬁggﬂﬁ' ' ' Chdsl. ke

gl ucurm c o‘?‘@g“g?{égtp norit aci dés}ﬁ’ %ﬁgﬁﬁqﬁﬁ%&ﬂe&%’ %‘3@@%&5‘5@5@%’5&& at,

1977, Jio Pharin. Sci. 66:1-19). "Pharmaceutically acceptable vehicle" refers

to a diluent, adjuvant, excipi ent . arrier with which a conpound of the
Jrenidigigroasomatys, lyng ystgm g’P%%ﬁ)to FRAEErQPAtc IRSHENFITR at ons

t hat, when at ' f ' ' I sk,

reduce o proyaeh op o pibré ERELH Ums (A byRARILy Sho HRoLBA ITRSLEH famii™e )

pr ot ecti ng areeaph irdypoeicaty eqtlaoed withrthavaree ondifftesit hetremomnFypival cour se of

a synthesis, Exanples of. protectin r ou can be faouynd. i een Wit s,
Protective @%‘iﬁ’ﬁ?”’i‘%"@@lﬁ eéﬁé’ﬁf’gﬂgﬁ mgﬁ‘de’éﬂ".t,ar %gfmﬁﬁ:‘ﬂ%bfe@’g ons, NY
25 and tdar rétéPBp@éiﬁl@Jﬂly inCRABE MEhEHIHE Ide R MOR A F parth o alyaiadie ¢ihe syated” 1-8. -

1971- 1996, John Wley & Sons, NY. Representative am no protecting groups
i ncl ude, butredngedying systemstisdvhich ofepenmppre cddks 5ings are RromaicomdOnE|or TEAZY | |

b | | ("CBZ" - bonyl ("Bgc" | hyl sil yl
Ty Y 5 2o g S Yapteaten of kbbb KR BTk ey arilE Beme bR 1Y 21 UL o
trityl groupszofkrhiy,chxyfaid)emdmendindolt] idasiaiey kamhénd, exy CRp@ahphrent’ FMOC')

nitro-veratryl oxycarbonyl ("NVQOC') and L. .
heéteroaromatic ring systems include, but are not limited to, arsindole, carbazole,

20  B-carboline, chromane, chromene, cinnoline, furan, imidazole, indazole, indole,
indoline, indolizine, isobenzofuran, isochromene, isoindole, isoindoline, isoquinoline,
isothiazole, isoxazole, naphthyridine, oxadiazole, oxazole, perimidine, phenanthridine,
phenanthroline, phenazine, phthalazine, pteridine, purine, pyran, pyrazine, pyrazole,
pyndazine, pyridine, pyrimidine, pyrrole, pyrrolizine, quinazoline, quinoline,

25 .quinolizine, quinoxaline, tetrazole, thiadiazole, thiazole, thiophene, triazole, xanthene
and the like.

“Pharmaceutically acceptable salt” refers to a salt of a compound of the
invention which is made with counterions understood in the art to be generally

30  acceptable for pharmaceutical uses and which possesses the desired pharmacological
activity of the parent compound. Such salts include: (1) acid addition salts, formed
with inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric
acid, phosphoric acid, and the like; or formed with organic acids such as acetic acid,
propionic acid, hexanoic acid, cyclopentanepropionic acid, glycolic acid, pyruvic acid,
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the |like. Representative hydroxyl protecting groups include, but are not
limted to, those where the hydroxyl group is either acylated (e.g., nethyl
and et hyl WedBérdRli2acet ate or propionate groups or gl yeeal r r

al kyl ated such as benzyl and trityl ethers, as -16 WD %ﬁmgbgg APRI L
2006 wel | -al kaal <ot Y. : k| t hers
Cog. TS E s Bl Soig) SELRINAL RN Shalo3eid) il idd oty

deri vat i veadd, atricadid, hengoionacidnd-(4-tydex ybéreoyDitdargio asida cinhamieatsd, or mat i on
under the conditions of use, such as vvithig.t,he body, to rel ease an active
drug. Prodmagdelis id.eethangshiforup geidnghanrsplionis aeld; 1.2,ethansdisnibeme asify

i nactive 4Rt ' e Al Leal 1y
bt ai ned bt IipRREE Hinle el bR AERIBICHHE, 4 RORURSREARNEHE Y .
requir el fpmaphthialentsnlfbinidacid,B-Ritentsm] fopiteddidiadniphoasu] fohir deid,m a proni ety
whi ch undergoes a_transformation, such as, 10, cl eavage, under the specified
condi t i ons4wrethylbiqyslol222dwet-2rimerlogrebopic acyh @lyrohgpianicasitee the acti ve

d . Th | . | ez \VES : b
iy ot o by BREIBRoptonit ABDEATE Aade R CIAGEE L IREAANARY b s RG O°
agent, suchcidsgliyordd acidz yieamib icid] Eyiroxmaphtholl acid, salicAicind|geeadit aoid,

exposure to a physical or_environnental paraneter,  such as a change of

t enper at ur Bucqie agigeand tha jike;prdd) sais heryan aeidicgretonipsesnoin thgse, such
as an gnzy i whi ch . 1S LAl st ered or
heactt cDael EHiluatds e oy 3 hital ) £0. bIRISHEUG G FARMISRERCT
wi de var i ejoy, 6f apsRgiimupdon;as cobldinates Witk an esginiabise puchas &hardamiag, t abl e
for masking functional, groups.in activ? conpounds to_yield prodrugs are
vel | - knowndigthanplaming thethanqdamins, Mnmetdy %“WS&}‘PWH&?AIBWd%‘?’OUp may’ be
masked as &'in?éd‘n%lﬁ@l%eeﬁi 15nirdef a‘nﬁ%é’ﬁﬁ‘étﬁ "ROMLED Yre S GPaIYS AdfusAHCH 0! yzed
invitro to provide the roxy group.” An am no functional group nmay be
masked as arargimatks,andthebke,pind salkd ofidrganip hasdp hike glycuphmsatgatagtunoric acidseny |
pronvoi ety, I ch,.maybe hydrol yzed i [ to r.ovj he am no group. A
car box{/‘:\t g‘i"m eﬁ'ﬁ{;‘%ﬁf’ ﬁﬁs&?&gggt nlggie}r/%(’f‘ﬁ%l%di%‘lé;?'ggs'siIyI esters and

t hi oesters), am de or hydrazi de pronoiety, which may be hydrolyzed in vivo
to provide the carboxyl group. Qther specific exanples of suitable progroups
and their resp&Bhirmmcentinally ac¢eptabld vehi¢le” sgfprsrte mtdiluent, hdiswarsf exglipient i n t he
art. "Progroup'.refers.tg a type o otectj.ng.grpup.that, when used to nmask
a 30 funct?d e@?’ﬁ{w”}b\fﬂf ?‘lF?leﬁﬂ (Ef%‘élrﬂ’reﬂ ox?b%c&nﬁ*s FBt-omoi ety, converts

the drug into a

20 “Protecting group” refers to a group of atoms that, when attach;ed to a reactive
functional group in a molecule, mask, reduce or prevent the reactivity of the functional
group. Typically, a protecting group may be selectively removed as desired during the
course of a synthesis. Examples of protecting groups can be found in Greene and
Wuts, Protective Groups in Organic Chemistry, 3" Ed., 1999, John Wiley & Sons, NY

25 é.nd Harrison ét al., Compendium of Synthetic Organic Methods, Vols. 1-8, 1971-1996,
John Wiley & Sons, NY. Representative amino protecting groups include, but are not
limited to, formyl, acetyl, trifluoroacetyl, benzyl, benzyloxycarbonyl (“CBZ"),
tert-butoxycarbonyl (“Boc™), trimethylsilyl (“TMS”), 2-trimethylsilyl-ethanesulfonyl
(“SES™), trityl and substituted trityl groups, allyloxycarbonyl,

30  9-fluorenylmethyloxycarbonyl (“FMOC”), nitro-veratryloxycarbonyl (“NVOC™) and
the like. Representative hydroxyl protecting groups include, but are not limited to,
those where the hydroxyl group is either acylated (e.g., methyl and ethyl esters, acetate

or propionate groups or glycol esters) or alkylated such as benzyl and trityl ethers, as
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prodrug. Progroups are typically attached to the functional group of the
drug via bonds that are cl eavabl e under specified conditions of use. Thus,
a progroupwdedidigiz pPortion of a pronvoiety that cleaveg%%ggéﬁkﬁ se the
functional group under the specified -17 WD 03/1140112

conditions of use. As a specific exanple, an am de pronoiety of the fornula
-NH- C(O) CH3wenmahncgaeémmete@faﬁga&wanﬁ(&a&ﬁnalmhﬂ bthets elg., TS TIPPE tO
nodify a speC|f|ed group or radical, means that 5 one or nore hydrogen atons
of the specpfoups) apdadiyl ethersadi cal are each, independently of one anot her,
replaced with the sane or different substltuent(s). Substi tuent groups
useful for substituting saturated carbon atonms in the specified group or
radi cal include, “pRidingmRfeidio 4 #Hvatde bParr ﬁfﬂwel&é} un at uEer e§8b
-S, =5 -NRR = jodh N—Cﬁg, trihal onethyl, - ° %k?uaﬂh éN

_NO2, =NB, tmfoms(t@lmdpr ﬂ@(ocmmons aftuse.Squgh Zlmbthm tbs(t@)ixﬂb xelea:ss(am) 20

AR R RS Py R ol ol ‘1%%5%53/ bl IR
- O O) Rb, Qgil%bﬁ'venem%@acnv%@) @ﬁhiru%s; ot %obtﬁﬁed)ﬁ(

- NRbC( S) Rb, -NRbCSO)O -NRbC( O) ORb - NRb C(ON .CR, T\IRbC(NRb)Rb
and NRbC( NRBKROR grwpeméhﬂérugsb%m@btpém | p@wqwltddd’ogaampymﬂm BIOEIYPOf

net or bar y1. GRIHLPEPEAR Ry proridEn EOT WS tegs a BRmborg LAY o ra; anc

each BY]10 i Scleg@pontiRp tHe/spabifietl cahdifibmpdfiuse ky/ relddie theRm¥ikordl %'ohﬁkﬂﬁl t oget her
with the nitrogen atomto which they are bonded forma 5-, or 7-menbered

cycl ohet er okgkg! uhmtwn dragy Thpeleavageiof themrpmatety ruyi procesd sputaneruslyane or

L

N-pyrrolidigpent, andhb&ﬁpaﬁbﬁiymalby 1§hmb@abi¢;orsyb%hhﬁgwﬂorgkmﬂﬁe tasef ul for
substltutl ng unsaturated carhon atoms in the specif ro % r adi cal
ragspzb heg

i ncl ude, buPhysical apenyiropmentpl pgrametey, such|ag a ch@nge o ent MR R |

HTE ST e e e T e

- P( O ( OR1) (@hich thepéadéms)ddM§sterem@1Rbcl&w@(osamsoc’(mﬂnorﬁach, o1GE Bja-be
(O OR', C(LBBER c&om% C(NR?)NR R, -OC(ORb, -OC(S)R', -0 0O O,
- 0C( O) ORb, C(O Rba- NRbCO( S)Rb. - W 0) 9, - NR bC( O) Ckb,

- NROC(S) ORb, - NRaG{deNRrRty of pYBafoupias Ré11aR thdNReEiMRRoikties, Witbe: B2

masking functional groups in active compounds to yield prodrugs are well-known in

20  the art. For example, a hydroxyl functional group may be masked as a sulfonate, ester
or carbonate promoiety, which may be hydrolyzed in vitro to provide the hydroxyt
group. An amino functional group may be masked as an amide, imine, phosphinyt,
phosphenyl, phosphoryl or sulfenyl promoiety, which may be hydrolyzed in vivo to

_provide the amino group. A carboxyl group may be masked as an ester (including -

25  silyl esters and thioesters), amide or hydrazide promoiety, which may be hydrolyzed in

vivo to provide the carboxyl group. Other specific examples of suitable progroups and

their respective promoieties will be apparent to those of skill in the art.

“Progroup” refers to a type of protecting group that, when used to mask a
30 functional group within an active drug to form a promoiety, converts the drug into a
prodrug. Progroups are typically attached to the functional group of the drug via
bonds that are cleavable under specified conditions of use. Thus, a progroup is that

portion of a promoiety that cleaves to release the functional group under the specified

-17-



30 Rb and BY are as previously defined. Substituent groups useful for
SUbStituR%(ﬂﬂJ/N(ﬁ{ ogen atons in heteroal kyl and cycl oheteroal kyl groups

i ncl ude hot limted to, -Ra, -0-, -ORB, -SRb,

trihal omethyl, -CF3, -CN, -NO, -NC2, -S(O 2R, -3(0)2025&’%%6’

-05( 0O 2Rb,conﬁﬁ(dﬂ% 30use. ASBEHYLRampl, Qn(ahifia proméid)y Sk (dPmula

-P(O) (OR) (ORb), -18 WD 03/ 040112 25 APRLL_ 2006 - C( O Rb, -C(S)Rb, - C(NRb)Rb,

- (O ORb, NSOt compyisgrike progiyRORIER, - aQ(O R, -0 Ry,
-OC(OOR', -OC(S)ORb, -NRbC(O Rb, -NRbC(S)Rb, -NR C(OOR', -NRbC(S)COR',
-NROC(ONR' R, -NRC(NRb)R and - NRbC(NRb)NR' R, where R, Rb and R are as
previously defi‘fSubstifutéd beheh ussdito groadifysa Speoificdhgoaporvadidak inseans dfatl f or
substituting other _specified groups atons wil] be apparent to those of
oki T Pn (GRe oximore hyarogen stams @rihe Shestied BOUP gETAdicA éreepagbelademe@dergbbup can

be fur ther, ey ‘;’192&#&18% ??ﬂacédy\pltﬁmcls)im\é"otrraxﬂ&gnto %@n@%vtgﬁﬁitgﬁl&ﬁ Hug upd ffer, e”t

groups sel%¢ I oUS ~ groups speci oyl ,

i tsel f or ussfub fortsubbtitating baturasedasitbdnustoimns in tHeaspscitied grd@cbr&admﬂfmﬂhae
formula -S(O 2NR R',. where, R and R' are,each |ndepengept of _one,anot her,

sel ect ed fh“éﬁﬁml’giléﬁﬁioc&bshﬂi%l Qﬁdsr‘é‘@en a‘l‘%yNRaRd I:UN R as

defined h erhat i Lake Bl -t he
nitrogen a ﬁﬁlg{n t%’i g&thde}s Qr@hlgcﬁingg'g IGpﬁ’r ﬁ gJ g‘g@; ﬁ ered
cycl ohet er-SEDKPORY 4@@(@@Rﬂeosce)@one05(®)zom m(O)(mz, af(omn")(m i ncl ude from
| to 4 of the samge or, ent_adgditional . heteroatoms sel ected fromthe

group consPEQIRENOR), '§(QN& NC(BR2 @Mrp O >E@HARTCENOR R provi des:
Subst L S hoRaey) oc@é'ﬁf«?“#zratcﬁ@méss R R C UL ARl
t he i nvent-OGSIOR®, ms"txom eNHP cmsgn W anéc((a)ml aﬁR"@@)@zﬁl @R s OR®,
ol ud ng MR CRORYR e cRRSGVENRE S SR G N R st B3 5 sl %ﬁand
15 the group consisting of alkyl, cycloalkyl, heteroalkyl, cycloheteroalkyl, aryl, arylalkyl,
heteroaryl and heteroarylalkyl; each R® is independently hydrogen or R% and each R®
is independently R or altematively, the two R°®s are taken together with the nitrogen
atom to which they are bonded form a 5-, 6- or 7-membered cycloheteroalkyl which
may optionally include from 1 to 4 of the same or different additional heteroatoms
20 selected from the group consisting of O, N and S. As specific examples, -NR°R°® is
meant to include —-NH,, -NH-alkyl, N-pyrrolidinyl and N-morpholinyl.
Similarly, substituent groups ﬁseful for substituting unsaturated carbon atoms
in the specified group or radical include, but are not limited to, -R®, halo, -O’, -OR®,
-SR®, -S", -NR°R", trihalomethyl, -CF3, -CN, -OCN, -SCN, -NO, -NO, -Ns, -S(0),R",
25 -S(0)0’, -S(0);0R®, -OS(0)R®, -05(0),0', -0S(0),0R®, -P(0)(O")s,
-P(O)(OR")0), -P(O}(OR®)(ORY), -C(O)R®, -C(S)R?, -C(NRY)R®, -C(0)0,
-C{O)OR®, -C(S)OR®, -C(O)NR°R®, -C(NR®)NR°RE, -OC(O)R?, -OC(S)R®, -OC(0)0’,
-OC(0)OR?, -OC(S)OR?, -NR°C(O)R®, -NRPC(S)R®, -NRC(0)0’, -NR°C(O)OR®,
-NR"C(S)OR®, -NR°C(O)NR'R’, -NR’C(NR")R® and -NR°C(NR")NR°R’, where R®,
30  R”and R® are as previously defined.
Substituent groups useful for substituting nitrogen atoms in heteroalkyl and
cycloheteroalkyl groups include, but are not limited to, -R?, -0, -OR®, -SR®, -S°,
-NR°R’, trihalomethyl, -CF;, -CN, -NO, -NO;, -S(0)R®, -$(0),0", -S(O);0R®,
-0S(0)2R", -05(0),0, -0S(0)20R", -P(0)(0")z, -P(O)OR)(0"), -P(O)OR?)(ORY),
-18-



N- oxi des thereof, wherein: -19 WO 03/040112 25 APRIL 2006 X and Y are each,
i ndependently of one another, N or O, provided that X and Y are not both O;

Zis Nor wéhso@i@vided that Zis -CH when X and Y ar R3, R4,
R5, R6, Rs, R9, R10 and R13 are each, independently of &gmf@%

sel ected fromthe group consi sting of hydrogen, -OH, -SH, - haI o,

[LUoro. | TGO DEOER B R0 S, *%‘PE"T“RWWNS? ) o
cycl oal kyIy %6%&'9&3%@@0(@2’8% (Séiéékg 40 éc; NB?/@ S)Rléwer

‘Ihgllvce)?l glylkyl thio é su ssrﬁbe? I owe?ﬁia%b Iﬁ%lt%q W]Qk $ % ?rLo;(ill uglrjgls?ﬁ B%/lad

| over  al kox NRIGINFOYNRRY dieiet RF RHambRﬁavew,s previeusly defimedal koxy, substituted
yeTones - oarkesShnsifent gioebn oAb woky el otpipesid
nonohal omret %Qer,%,s 0@:%gﬂﬂ%§9§§%ﬁ ?Jsg{ogggfmh gl%ra'rﬂcl uor onet hoxy, am no,

| ower di- o noa , ower di- or nonoal kyl am no, aryl,
substituted 15 ar’Ehc substituenty usaiubsulbsmuted spegilfied grouptvan bx furtlsw bebstitutedd

phenoxy, aryl al k ubstituted_  arylal ky], aryl al kyl px substi tut ed
aryl al kyl oxy yplsaéﬁ&\yﬂi%sﬁim%wf thpg P@éﬁyferentw.smpée %@d’apw%

het er oaryl o LideHtesvdet eroaryl oxy, heteroarylal kyl, substituted
het er oar yl ai%y‘fp%léﬁgtlg%oargﬁ al kyl oxy, substituted heteroar yI al kyl oxy,

car boxyll0 | ower al koxycarbonyl, substituted | ower al koxycarbonyl,

aryl oxycar bonyl , ubstjtuted_.aryl oxycar bqQny aryl al kyl oxycarbg

substi t ut ed aryI aéﬂi}fﬂ&@li: i” af 5&%‘%%@&9@‘ §’€h§§f‘f%t‘%%"5é8raﬁéﬁ’ﬁﬁlé}/tjthc
car banoyl , ?&Pﬁﬁlht— t@%mkga%&k R’%thl@’rﬂ?é’lea %Eié?éﬂ&eﬂh%@féﬁ% iigy! and a

group of th where ' 'S a i's cycloal kyl,
substituted selpcﬂedﬂdm the grpup o-bmsangalfhydlrogcn sallltbdmnd uyddalkybdsdw&neal bedelyl

ded t hat | e R6 d R 1
Rydr ogen or o afiem=fpey R S R BasS] westienidieipesspon ROVBRRERIZe | n ¢ he
conpoundgs. ofboheéd%ﬁn(als), -Qﬂ@-lﬂéﬂl@éred%yéﬁh&éﬂﬁllyi ﬁﬁgayaéﬁﬁédqﬁmlﬁ %hRB
R4, R5, R, R9, R10 and R13 is a group of the formula -L-R14, where "L"

is a linker m%oomv@allwnm«dqﬁgmdéoérgf t@?@ﬁ!i@e@fdlﬁﬁetﬂm additiond Ihetereatoms t achi rg
t he R14 ITDI Qéctte? f}dﬂ? thé %Hé%&%ﬁs?gg%?wglan%rﬁUp Sui tabl e |'inkers include,

but are not

6.2 The Compounds

20 The invention provides substituted diphenyl heterocycle compounds
that are potent inhibitors of HCV replication and/or proliferation. In one embodiment,
the compounds of the invention are substituted diphenyl isoxazoles, pyrazoles and

oxadiazoles according to structural formula (I):

25 including the pharmaceutically acceptable salts, hydrates, solvates and

N-oxides thereof, wherein:

-19-



selected fromthe group consisting of-(CH2)1-6-, 0, S, -C(0)-, -S02-, -NH,
-NHC(O) -, - C}g&i - SO2NH and conbi nations thereof. In one enbodi nent, "L"

is -20 WOWIPIYIIL 25 APRIL 2006 selected from the grogg mﬁw

of - (CH2) 1a-, -O (CH2)1-3-, -S (CH2)1:3- and- 502-. In stre\EE eties,

R14 is as defined abo I | | roup
consi sting of norphol ?‘ﬁ%d‘nﬂfé%?%%ﬁ@%ﬁgﬁ%ﬁ (giinﬁ}iez%r?&%!"%é?%f%l%%%ﬁﬁgl ,

N- net hyl - N-Xiapé Yaarempt bothr®d;dazol i nyl , N-i mi dazoli di nyl,

N-net hyl - N-i mi dazolidinyl, piperidinyl, N-pjperidinyl, pyrolidinyl,
N-pyrrolidinyl, pyraédf Ncﬂrngi:%," R@ﬁ&%ﬁ?&ﬂtrﬁﬁanH'mnxng are%oth N; _
N- et hyl - N- pyr azgl irdi gylns Lo ghge 5. of r; 1L xanpl es
of substituent glgdlggéﬁm%hk ’I&,’ RgnggwagS&Fgggﬂﬂs%é@&é@fb ang/ag)llf)&ﬁﬁ’:% are a
substi t 8t edsehdcted! frah Qhip gionp ombistingtdfblydrogefl, €HYISH-CPH; a@, s dliro,
substituted wth a single substituent, K selected fromthe group consisting of

hal o, f1 uorslorenbrome; igsopiayver alkyhsrpstitptsddewsr alkyl, lowerheteragdioyl, - oo OR',
- e - _ i K . |
nyar ogen  1oGbe B TR fleertid Ol USRI b e RE Gylloahll, LARRAERARAL ¥ 1o

of one anotshbstituted|cgeclobetetdationlib@eghalogk el nsorvhilotnettiyl jYibalogrthyl) ower 15

al kyl and cycloal kyl or, alternatively, Rf and R8, taken tqogether wth the
nitrogen attghalomstiyh taﬂupm\gﬁtbxlelowﬁ&ﬁwlth&, Fhlstiuted fowegalioy] BWVEH

cycl ohgger ' ' j I I [ e sane
or di f? gr e%ﬁé}%fl@ﬁ%ﬁﬁ%}é@l@{%@ i g@%%ﬁ:ggmggf’éﬁsseﬂ& ﬂfé rdggnapﬁéegé%ﬁiﬁeééﬁgﬁcsow’ng of
0, S and N.subgtithiedlowpehdtéroalkexy mptivalkoky, subbitutédierloatiosyps when R2, RS,
R4, R5, R6, R8, R9, R10 and/or R13 are a substituted 20 al kyl group include
_CH2-R17, elobetaroalkaxy, sybstituted cyclgheteragikpxy, lpweyhalodkpxsyp, - (O R,

-OC(0O)R, - R&E - NRARS . e i ned '
above. Speﬁ@exan‘ﬁ% d(l)lgzsrﬁ%tst | t’uelr]étmgl%gll?gg’ eﬁlﬁ?%?tﬁ%?? a&{ﬂé,l:&g%f% RS,
R9, R10 ani/ armBidalkylamincs stisstihtted hovdr diveor rabhaallylgminop arylcdubsiitukegver

al koxy, groups, 25,substituted at the term nal .nethyl grou .th a substituent
sel ect ég frag)s‘nlr PRoxh Sﬁlﬂﬁt‘%‘%ﬂ%‘?yl‘?‘iynﬁhﬂpkﬁa? ,Stlp’@%]ghe@gﬁ‘y’-%kﬁ@‘bftﬁ“fed
-OC(O R, - g))@lfet Gl X previ ously
def i ned. Ssg'gli e aé?glgﬂ{p%e’? , BBl ?Lag% 8%’?’9?3?%%‘%9%5%5%2@ R5, R6, RS,
R9, R10 amsdbstiituRdhetarearyl, hkterpariox yrsubstithtegrhetgroatyhnxilyubkierpaeyiglkyl,5- or

o renber ed et et 08t oron S0 s B AR20) Ubirid R GER My X220 Y

carboxyl, lower alkoxycarbonyl, substituted lower alkoxycarbonyl, aryloxycarbonyl,

20  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'
is cycloalkyl, substituted cycloalkyl, cycloheteroalkyl or substituted cycloheteroalkyl,
provided that at least one of R? or R® is other than hydrogen;

25 R"is hydrogen or lower alkyl; and

R'? is monohalomethy] or dihalomethyl.

In the compounds of formula (), one alternative group for substituents R?, R?,
RY,R%, R%, RE, R®, R"®and R¥is a group of the fdrmula —L-R", where “L” is a linker.
30  The linker may be any group of atoms suitable for attaching the R'* moiety to the
iltustrated phenyl group. Suitable linkers include, but are not limited to, moieties
selected from the group consisting of <(CHa)y6-, O, S, -C(O)-, -SO2-, -NH-,
-NHC(O)-, -C(O)-, -SO,NH- and combinations thereof. In one embodiment, “L” is

-20-



pyridinyl, pyrimdinyl, pyrrolyl and thiophenyl. The various heteroaryl
groups nay be connected to the remainder of the nol ecule via any avail abl e

carbon at /04016 €r0atom I n one ermbodi ment, heteroagyl, gHGyP nt ai ni ng
ring ni trg\gaén /a lt(gms are attached to the remainder of ?ﬁé‘ ru;[,t%‘i"gé)vi aa

ring nitrogen atom The heteroaryl -21 WO 03/1140112 25 APRI L 2006 groups
may al so beetagbest fromtthelgmup comsismgf-€CHoh g-, AOH - aSe(@H .+ hard + ower
al kyl , \rge%_al kanyl or nethyl group. Specific exanples of substituent

groups whe R3, R4, it, R6, Rs, R9, R1I0 and/or R13 are carbanoyl or

substituted carbga®ich I_QRUH'H&ehéE Rﬂ“bﬁﬁ a8 e Hové Ni dnef @htadimentCRO RRNR
~where Rh and R are taken togetﬁer with the nitrogen atomto whi ch they are

bonded to fselasted Gomdhe gronp pprsigingcionermbelimdNkyorpholinypiperaziml
opt | | ude. f f th f, ddi t |
et er at dme Nanesegsy! R rmtL e e lnt SETRREY subet i tuted at
one or nor eNlrh ey Pﬂ'ﬁﬁﬁﬂhz@bdmbﬁi&:% A N’l 1&@;%@%}&6;1&@1 ﬁq@%ﬂﬁmﬁrom the

group consi sting of | ower al al kanyl

-Q(O R, -ISrgNRiIRg, N-mz@)ld'myl amJ@WW-pmm11dMI where BY, Rf and R9
are as preV| ousl efined. Further cific ex S ol c sulfa or
substituted sulf COWPORSS © 8& ﬁ?ﬁ?lg &@kﬁofﬂﬂ’ 'ﬁﬁ@" HD‘?S
sel ected frEfPhr? ORP, RS iR hﬂ&/oek‘q\hre\atsbuémmea%n@zgmp ificlQd®metnyer i di ne,
4- am no- pi perdi ne,” 4- (m)no or dial kyl am no) piperidine and

4- hydr 8Ry- mtlpsequnmepylgsm@pé@bsftwe@mm single sulbstiesnt sfdecmd frooupe swhwn R2, R3,

e P AR Pl Ao b R 2B P e ™

the al kyl nojehoRS, OC(OYORE,i-CUORIR REpna OG0 NRARE, axﬂepgéacnale igret hyl group,
with a substituent selected fromthe group conmg& of -OH and -NR' R,
wher e each irdependgathphydrpgans loyweg atkyh of cyclpalkyls pad hereeachf such

substitute ) RkRk
and MR ) TpEaea ot 36 R HHRT el bl Conelidl ot bk gt
al kyl a5 meadibyl andquelblaﬂqyboexhﬁmhmlngfsmhigL talLtenm to@th&u pﬁthvthe mtﬁ@en EBJ,m R4
R5, R6, Rs I ohet e stit
cycl ohet er GQIWF% g‘?f@% ﬁ“‘s % ZIQCIH‘ é {!?EﬁoéﬁﬂfE E‘Pséﬁli}{é?
i m dazol i digyf o mﬁﬁ&m@@h&m&é frol 1%r4aaf t'ﬁ)é lsam® bparfpeqerwhdmexm{e@érb&bﬂw and
pyrrolidinyl, erein the ring nmay be optionally substituted at a ring
carbon at omelsctdd Bomithe giotp eonsistmgarfi@d axdhh tFuethgr spepificeaxsinptasiod of - OR',
-NRFRR substituent groups when Rz, R , Rd, R® , RG, RS, R9, R'? and/or R" are a substituted
20  alkyl group include —CH,-RY, where R" is halo, Br, -OH, lower alkoxy, -CN, NO;,
-C(O)R, -OC(O)R?, -C(O)NR'R® and —OC(O)NR'RE, where R®, Rf and RE are as
defined above.

Specific examples of substituent groups when R% R} RS R®, Rﬁ, RE, R®, R'®

and/or R'? are a substituted lower alkoxy group include lower alkoxy groups
25  substituted at the terminal methyl group with a substituent selected from the group
consisting of halo, -OH, -CN, -NO, -C(O)R", -OC(O)R®, -C(O)NR'R® and —
OC(O)NR'RE, where R®, R and R® are as previously defined.
Specific examples of substituent groups when R?, R, RY, R, RE RS R, RY
and/or R™ are aryl or heteroaryl groups include phenyl, 5- or 6-membered heteroaryl,
30 furanyl, imidazolyl, isothiazolyl, isoxazolyl, pyranyl, pyrazinyl, pyrazolyl, pyridazinyl,
pyridinyl, pyrimidinyl, pyrrolyl and thiophenyl. The various heteroaryl groups may be
connected to the remainder of the molecule via any available carbon atom or
heteroatom. In one embodiment, heteroaryl groups containing ring nitrogen atoms are

attached to the remainder of the molecule via a ring nitrogen atom. The heteroaryl
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and -C(OOR, where R, Rf and R9 are as previously defined. The

cycl oheteroal kyl or substituted cycl oheteroal kyl may be attached to the

r enai nderWQf“-"’t"K'H‘?'ml ecule via 30 any available ring ca 50 hg@l oatom In
one enbodi ment, the cycl oheteroal kyl or substituted c? I%ﬁglg‘r ‘Fé(yl IS
attached t grouf€niag o BesubSituiciat 6Bt 6£tloge Mh@nirdgeR dtontl Witk gswad ARy1, Fur t her
speci fic exanples of substituted cycloheteroal kyls suitable as RZ, R3, R4,

R5, R6, Rglowey alkangl eraedyl grovp-subst it uents i ncl ude N-pi peri di nyl

il? gﬁ Ir E):Jlt gld n;/ I2 ? sS ﬁ\%ﬁ?{egﬁéﬁ%ﬁ?@ﬁéﬁ@% Jﬁtoé 8?‘? so‘?lyymémﬂ?’hé;ﬁl@’gké :RIP%T’EQXI)}?M bonyl ,

am no, mongnd/er RYiat kxtbambyloraubdtitpied eaibdinoyl geups inchilidirbigyufithe peci fi c
exanpl es of R~ R O and R', as wel as specific

R~, ﬁ{pﬁ’ R6, R R?, _ _
conbi nax i ofesmuta SEINR B mhere R and R’ argtakam ogetiver SriBHiie nitrogss aigme tor ovi ded

5 in TABLE L | | t |l of . ral
Formut a (* Whictiziy fredohagfit AR A0 T RimBlnbbicu R ERTPRNANS Hng U b

pyrazol es. ol\ibtibrﬁﬂ%ﬁtﬂﬁd@ﬂ‘bmdi toeNf the sihie or iTfepentadaitidhasHdtatalorisalelccfidnul a
(1), Zis such_that the conpounds are oxadi azoles. |In another enbodinent,

t he conpoufiem Of S gnd deandrwhich wrontionally pubstituted atenedranore rng aarkosArher

mbodi t.gf th f 1 h - R RO
and & 13 ap@mpre R R Rl B Wil bR St TG %@f"lgrfeereach
hydr o . AR meisi hoH, CQ{OYIR®, o (O REOCIOIR®,00 NRIRFaild fornul a
(Y), %13)1 R9, alzl/ﬂR%LO g% R 1§0§r e( each, il(’l ependent |y of or?gogmot her, sel ected

fromthe grobpvhasn® oRiang REeee of pusyipusiycdefingd) Burthenspecific expraplss instusieo,

i odo, sulf I : f | r 0, , 0 hypi
di bal omet hﬁf‘?&“‘%"rx‘ ﬁg?@;r%@%éﬂ“t‘{hﬁyr‘ EfE of ﬁ%ﬁ ﬂg’ﬁéia-‘é@@?k ) HPNRIR
- (CH2) 1- 3- isqelected(ftdml e groupbshsRtibg df N-nebhylgiipérasingbeoasipipetldineet er oal kyl
or N-norpholinyl. In_one specific enbodinent, three_ of R8, R9, Rl0 and R 13
are hydr off@mine-pingadingct-(mena-ox dialkyiaspne hpiperiding angdchydaerypiperding each

hydr o .20 In : srhadi PyeU Dip6shHE raal

for rru?lgn( 1), RZS}Sg%g?gg Esétre egféﬁ,%%%@g%geﬂ %’?\tﬁl y 6?(4’3%;1%%1%?@# sel ect ed
from t he gamlipr Rbnsé asibagituted mofbt or dialkylanzino gréuplincimde ¢hdse mmnolrono, i odo;
| oner al ky | ower _ heteroal k %cloal or

., t hyl , ; |, .(C3-C8) ¢ l.. .5;
6 mernber 64BN O Sa) IE HIRIHOHT 1 2R Hts SR pagbe ny1
N-pi per adi ppdlferaBlys h'téﬁﬁiﬁﬂ_n%tﬂ}l?éﬁﬂ'm a stlbstitheRt BAERED ¥t thé group
N-pi peradinyl, 4-am no-N-piperadinyl, |ower alkoxy, nethoxy, €thoxy, |ower
al kyl t hi o, consistipgofi-OH haiveNRTRY whkiegach RS noaspromsuslyldefidehaSpeeifity | |
tri halﬁims t Q)Yalmples of such substituted mono- and dialkylamino groups include —~N(R¥)-(CH2);-
3-NR*R* and -N(R¥)-(CHa)13-OR¥, where each R is independently hydrogen, lower
alkyl or methyl.

Specific examples of subsfituent groups when R? R3, R* R’ RS, RS, R9, R

and/or R™ is a cycloheteroalkyl or substituted cycloheteroalkyl group include 5- or 6- -
25 membered cycloheteroalkyl, imidazolidinyl, morpholinyl, piperazihyi, piperadinyl,
pyrazolidinyl and pyrrolidinyl, wherein the ring may be optionally substituted at a ring
carbon atom with a substituent selected from the group consisting of ~OR®, -NR'R®
and ~C(O)OR’, where R%, R" and RE are as previously defined. The cycloheteroalkyl
or substituted cycloheteroalkyl may be attached to the remainder of the molecule via
30 any available ring carbon or heteroatom. In one embodiment, the cycloheteroalkyl or
substituted cycloheteroalkyl is attached to the remainder of the molecule via a ring
nitrogen atom. Further specific examples of substituted cycloheteroalkyls suitable as

R% B2, RY RS, RS, RE, RY, R'® and/or R™ substituents include N-piperidinyl substituted

2.



| ! !

trifluoronethyl, |ower hal oal kyl oxy, nionohal onet hoxy, di hal onet hoxy,
tri hal omet hoxy, trifluoromethoxy, aryl, phenyl, arylal kyl, benzyl, aryl oxy,
phenoxy, aryl al k-yl oxy, benzyl oxy, 5- or 6-nmenbered heteroaryl, |ower

al kyl oxyc 0 sul famoyl and -L-R', where L is -(GCH2 #&i&hor -0-(CH, -)
1- 3- and aw?QBXpmn? or 6- menbered cycl ohet er oal kyl ofigl‘ﬂ-l 06y . In

anot her enbodi nent of the conpounds of structural formula (1), R~ and are

each, Indepﬁnﬁeen?bmeﬁ & p%%la fihl s&)@ﬂlﬁfé&d tlflc‘.f@-'ﬁbfsﬁ%n%i‘ﬂ'r'ﬁl&ﬁé}s' sting of

hydrogen hal o | uor o, I"or o, wer al koxyl, | ower al kanyl oxy, carboxyl,
| oner -23 vmmaﬂmmylmm:m‘s rwml—mﬁme@mmarwll\bnsp@adbwhgnoupnonohm onet hyl ,

di hal onet hyl , tr| and t i hyi 8 $§ol L lo anqpiber

enbodi ment  of t h @ r% 8fe}‘§’PP tg lgrrgr;}% R ﬁ ﬁiRét ' ?ielaé&eeld from
the group C:%'%Eé(ﬁﬁb 'EGm‘Bfnaﬂ)éﬁié %%stxh@ﬂﬁ?oﬁh@”&y |aﬁ&1“(t@1phlaﬂ5\’l@{ng§ af¥ p%%éb!d am no,
di met hyl am no, hal o, fluoro, chloro and -L-R14, where L7is -0 (CH2)1.3- and

R14 is 6nmnﬂ"ekBHEdyUU“M1eteroal kyI N-m)rphol i nyI or N- pi pera2| nyl . In yet
anot her enbodi ment of t.he.co nds o structur? am(édﬁ @

R R 10 and RGP b GupoBHE P HiAFal RiTtbiA D

and R6 10 msﬁh%s Qoiuﬂﬁ%?@&@ﬁﬁﬁdléfs SRpyPR61e8NBh Ex%thexse%lfdahﬁ&tfo&f% the grOUD

consi sting of hydro | oro quoro nmet hoxy, ethoxy, trifluoronethyl,
trifluor onectompo;mdmdf stmcmrabfwmlay(li) lenNasmbéhatﬁhe:ccanltmmdsremtoxaMZdnd R6 are

nbod nent IntobiEr Ephfiha dhesSplo e riihutbRL el BR3r SRR ¢ ¢ e
above eppodi m%ntﬁl anbthe? enﬁdulrﬁaﬂ/omhe%ohﬁaohhamfsnlénf{au fﬁmQﬂa'(I) t%}ée'dﬂ@no'[ her

enbodi nment , unds of the invention are conp accordi ng t
structural RoiRrruhlade ?"I 2§ hydiogyn. In ajpeariig/epxbodinipnt, B? ] o4each? 25 APRI L
2006 . |ncquH@? t he pharnmaceutically acceptable salts, hydrates, sol vates and
N oxides t W wherein X, Y, R2, R3, R R5, R6, Rll and R12 are as

previously defi npdyee ah@theSérhbédithent off 8 Bathpowdds oZ8gusiiil ffinul(), R, RAME:
provisos. | n one eng%d;a(r:rte r:;depteggcntly of one another, selected from the group consisting

15 ofhydrogen, halo, fluoro, chloro, bromo, iodo, sulfamoyl, lower alkylthio, lower
haloalkyl, monohalomethyl, dihalomethyl, trihalomethyi trifluoromethyl and -L-R',
where L is -(CH,),.3- or -O-(CHz),.a- and R is a 5- or 6-membered cycloheteroalkyl
or N-morpholinyl. In one specific embodiment, three of R® R®, R' and R'? are
hydrogen. In another specific embodiment, R?, R'® and R" are each hydrogen.

20 In yet another embodiment of the compounds of structural formula (I), R?
and/or R® are each, independently of one another, selected from the group consisting
of -OH, -NO,, halo, fluoro, chloro, bromo, iodo, lower alkyl, methyl, lower
heteroalkyl, (C3-C6) cycloalkyl, 5- or 6-membered cycloheteroalky!, N-morpholinyl,
N-methyl-N-piperazinyl, N-piperadinyl, substituted N-piperadinyl, 4-(N-piperadinyl)-

25  N-piperadinyl, 4-amino-N-piperadinyl, lower alkoxy, methoxy, ethoxy, lower
alkylthio, methyithio, lower haloalkyl, monohalomethyl, dihalomethyl, trihalomethyl,
trifluoromethyl, lower haloalkyloxy, monohalomethoxy, dihalomethoxy,
trihalomethoxy, trifluoromethoxy, aryl, phenyl, arylatkyl, benzyl, aryloxy, phenoxy,
arylalkyloxy, benzyloxy, 5- or 6-membered heteroaryl, lower alkyloxycarbonyl,

30 suifamoyl and —L-RM, where L is -(CH)1.3- or -O-(CHz)1.3- and R"isa 5- or 6-
membered cycloheteroalkyl or N-morpholinyl.

In another embodiment of the compounds of structural formula (1), R* and R’
are each, independently of one another, selected from the group consisting of

hydrogen, halo, fluoro, chioro, lower alkoxyl, lower alkanyloxy, carboxyl, lower
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conpounds of structural formula (la), (Ib), (Ilc) and/or (l1d) have one or
nore features selected fromthe group consisting of: 10 Xis Nand Y is O;

(is 0 andOW3fidoM2 R11 is hydrogen or nethyl; 15 R2 an ,
i ndependently of one another, selected fromthe gr oupqgﬁg@; zg&;f

Ranoncs oreti kY Shd RS AR e oo "o

trifl uor omaifeueymetnd. N- nor phol i nyI provi ded that at |east one of R2 or R6
is other than hydrogen; 20 R3 and R5 are each hydrogen; and WO 03/040112 25
APRI L 2006 R isImgtl ag@ﬁhebcmbedlm@m o thesqmpoynds O(feﬂﬂwraé formpp BLAR 118 :

6- menber ed of the sanme
or differ en@g&%&)?‘%r oa %‘fé‘xé e?rEe%(ﬁ:st%Bg ?H%&fo%é?g%\’vﬁ &%&[agﬂla(}yltoggﬁpounds of the
i nventi®n gdtatkagtanindedinmethylaBido, haloMlsso Schilowl anded RY, Wh%rt Dyention are the
vari ous regioisoners of ,fhe conmpounds descri bed herein ncl udi ng the

th!
various red?dCEaher sndR’ tﬁé‘@@ﬁ%f?ﬁ&k’c ehetexoallail.Namomph aﬂm lorN-),  (1a),
(I'b), (lc) 1(&%% nd TABLE 1. Those of skill in the art will appreciate that
t he corrpouH&’s he invention described herein may include functional

groups that can hb?etfmmlﬂ&d embodimén of fiersnipdundHof stamhabfopilagp, RSRT
prodrugs are Iy0 but,.need not be, pharmacol ogically inactiye ungll

converted Rn»tli’s r anckR\ areieash bydioaen. | Rreferablys snthisembadimeet, Rn@@‘illﬁ on, any
avai | abye k){}%&ﬁ QHQ e'ﬁﬁ%r?ttl Sf@x? %%th%?%gﬁaeWéJh ﬁl@%ﬁ%ﬂﬁ a5R 1§tﬁ1ﬁy'fe ld a

prodr ug. rou maskin gnct al” groups to

yi el d pronbydrok s chlob@,tﬂ\ﬁfre mbmambt}@xgnﬁﬁmtdiﬂetﬁgﬁ iifagbrepReioky ané of use
are known in the art. Specific 15 examplgs arg described s gra 6. 3 Met hods
of Synt hesNsmwﬁél%@wbmgpe@fﬁq%quﬁv@mliiomchaym@etham*r aedifiprent bylearet i c

met hods [ Lthat in FIGS. '
1-7, Rz, I?glle glﬁ 9]&@90 Rgl ﬂo@r Sés&ﬁﬁéhbﬁggﬁhg?ﬂlqﬁ@g 3! ar e as previ ousl y
def i ned f otrifhforomethyal Pfedenatilyair thg above embodiments, Z is -CH- and/or X is N and
15 YisO.
In still another embodiment, the compounds of the invention are compounds

according to structural formulae (Ia), (Ib), (Ic) and/or (Id):

R12

(Ia)

(Ib)
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20 Starting materials useful for preparing conpounds of the invention and
internmedi ates thereof are commercially avail able or can be prepared by

wel | - known weystdagiad ¢ net hods (see, e.g., Harrison et a Al‘sﬁi%um of
Synthetic Organic Methods”, Vols. 1-8 (John WIley and Sons, -1996) ;
"Beil stein Handbook of Organic Chemstry,"” Beilstein Institute of Organic
Chem stry, Frankfurt, Germany; 25 Feiser 11eF' alcl, "Reagents for Organic
Synt hesis,” Volunes 1-21, Wley Intersci%rlg‘éf Trost et at, "Conprehensive
Organi c Synthesis,” Perganon Press 1991M C;I’hei’l hei mer's Synthetic Met hods
of Organic Chvﬁristry," Vol ungs ' ger,~ 1991; March, "Advanced Organic
Chem stry, " fey Intersgj eng +991,; ock " Conprehensive O ganic
Transformations,” VCH Publi 1989; Paquette, 30 "Encycl opedi a of
Reagents for Organic Synth 3d Edition, John Wley & Sons, 1995).

O her nethods for synt he®'s o s tﬁe conpounds descri bed herein and/ or
starting materials are eithét described in the art or will be readily
apparent to the skilled artisan. Alternagtj ves to the reagents and/ or
protecting groups illustrated in FIGS. RY-7)—26 WO O 3 /0 1111 1 2 25 APRIL
2006 may be found in the references prowged above and in other conpendi uns
wel | known tg:the skilled artisgn. G+H{dange for selecting suitable
protecting gr f],l)ps can be f{ nd, anple, in Geene & Wits, "Protective
G oups in O gani c Synt hesi gxl W At er sci ence, 1999. Accordingly, the
synt hetic nethods and strd presented herein 5 are illustrative rather

t han conprehensive. One ne Aor synt hesi zi ng substituted di phenyl

i soxazol es according to structural formula (1) (when Zis -CH) is provided
in FIG 1A Referring to FIG 1A, aldol condensation of nethyl ketone 201
wi th benzal dehyde 203 under basic conditions, followed by in situ

dehydration, provi des_géﬁ unsat ur ated enone_ 205, 10 which may be_readily
converted to i soxighdipibe phyrmaceuticalin ecompiablasadts oydraigs.selvateRapdi i on of

207 yields t i ! , i4Ch5 o i2 wth
R "1 hal | de D ThaRek SHAARRE VR By RTB YR SR e Rheplfi Bfia

t hroughost fohstructeml formmldA(IGand dibject tolthe sarap prsdsuss Imoheambodiment, aled | vat i ng
group, regardless qf _the nojet Q ich it is a hed. riad_suitable
Pl and EmesEd: A rRotpboaal Ol s Prpat e e ¥ mord farines
Speci fic exagRLe: AGRI oolptBRsiMalgidtus methods described herein include,
but are not limted to, Ralo, cyano, acyloxy and-the nyriad other |eaving

groups known to those of skill in the art to be useful in the formation of
XisNand Yis O; |
10
XisOand YisN;

‘ R'! is hydrogen or methyl;

15 R? and R® are each, independently of one another, selected from the
group consisting of hydrogen, hydroxyl, halo, lower alkyl, methyl, lower alkoxy,
methoxy, monohalomethyi, dihalomethyl, trihalomethyl, trifluoromethyl,
trifluoromethoxy, and N-morpholiny), provided that at least one of R? or R® is other
than hydrogen,;

20

- R® and R® are each hydrogen; and



am de bonds. A specific exanple of the synthetic nethod of FIG 1A is
illustrated for the 20 preparation of diphenyl isoxazole 9 in FIG 1 B.

Anot her m¥OHBEHYY¢ synt hesi zing substituted i soxazol es xf gi ?‘ﬂf}ﬁl fornul a
(I') (when Zis -CH) is provided in FIG 2A . Caisen condensa

met hyl ketone 201 Wliﬁs%é&ﬁ(lge@g?’—]‘}@@erwﬁ@éLqSC@f}@')tj'f Qng ﬁmqueség

di ket one 229, which ma onverted to a m xture | soxazo and 231
by treat nenyclmhettbrola;kyﬂ, plecabilneompisids bt 1 tn2 afithesainsoqdeif¢renteduct i on of
207 yields,the am no |s%)ég_z%lj§ 28&) which may be transformed to the

i soxazol e ?i‘fr%éormé?}?ﬁ YTHESP? hed or by other well known synt heti c

met hods. 1t shoudyd ohfflofitROMIERIch &%rwedﬂﬁ TABL & LIAR

converted to the co respo i ng regi ol sonmer of "isoxazole 211 (conpound 212)
by the 5 SailEhBZ!ﬂitlh(ﬂhﬂ mvpatidnay theﬂvmpas:refgmscenansmf@lmom}immslydes*.eeﬂaed met hod

of FIG 2 s.30 ill.ustrated for . the e ration of, diphen L.soxazqQl e 9 and
"t s cor r ooBRR NGBS M s Sraidisam e &l s orRipug oF Rnya Lot Gt of

t he pat hwayp,i | IE ahglaﬁi]ﬁ E A, ester 225 is condensed wi t h et hyl

ket one 227(t2)(h5)0 ?gﬁq tone 229, which is then carried through the

remai nder of thé‘hsymbfn‘lmﬁlm fhextalob eyl mrq@uaevtmusliqcouhqmmndbeﬂthe-lﬂ?emﬁmow 040112
25 APRIL 2 S anot he hod f hesi zj n ubst it uted isoxazol es
o7 otruct LAerbE heein PRy T funcjcnal gaups L Spht %@@qdﬁvﬁ Brogsoups to

Nucl eopii | feapdistblihugd YAty [t BB AbERD {Qyides an
|nterrremd| a?ea%%?rrgh@ ?E%hﬁbé’gh% corlllverted by treaf?“rent W t 0% 1’]5;

N- chl or osuo@cthivenuote c(ommied)imta)ﬁlhe rac et dmgsfommohntherprﬁrugseoﬁﬁm ineention,

hi 247 | t 247 t
o1 ‘2 base JRERARISHIeTERY AT IR RN G kal Vi B BEaP goud SPretiEn0l or

cycl oaddi tMsﬂladrper.eng eﬁeas@@fo?ha@ﬁﬁgxhaﬂﬁmaﬁanﬂ%rwp@\w Jr1d pRonslssliésed
| soxazol e 211 be recogni ze skilled artisans, the nitrite oxide

248a or 2491@t emlwerablegmdat‘éuqsslreﬁrcmdlt@y@Iotiadsdaml@nwwmhhca@et $pemc 249 or,
alterngtive Ie dt 9rray 10 be added directly to the reaction

mi xt ur & vmf”n u‘f es?% a*t“an the nitrite oxi de 248a or 248b. Acetyl ene
249 may be readil y prepared fromcommercially avail able precursors by well
known synt heti c 68t hddstho@pof Sihthesiet hods are provided in FIG 7A and 7B. A
specific exanple of the synthetic nethod of FIG 3Ais illustrated for the

preparation of di pherfie doafpoands 6f e invellién ma.be obtained via synthetic methods
illustrated in FIGS. 1-7. It should be understood that in FIGS. 1-7, R?, R?, R*, R?, R®,
R7, R%, R® R'% R', R' and R are as previously defined for structural formula (I).

20 Starting materials useful for preparing compounds of the invention and
intermediates thereof are commercially available or can be prepared by well-known
synthetic methods (see, e.g., Harrison et al., “Compendium of Synthetic Organic
Methods”, Vols. 1-§ (John Wiley and Sons, 1971-1996); “Beilstein Handbook of
Organic Chemistry,” Beilstein Institute of Organic Chemistry, Frankfurt, Germany;

25  Feiser et al., “Reagents for Organic Synthesis,” Volumes 1-21, Wiley Interscience;
Trost et al., “Comprehensive Organic Synthesis,” Pergamon Press, 1991;
“Theilheimer’s Synthetic Methods of Organic Chemistry,” Volumes 1-45, Karger,
1991; March, “Advanced Organic Chemistry,” Wiley Interscience, 1991; Larock
“Comprehensive Organic Transformations,” VCH Publishers, 1989; Paquette,

30 “Encyclopedia of Reagents for Organic Synthesis,” 3d Edition, John Wiley & Sons,
1995). Other methods for synthesis of the compounds described herein and/or starting
materials are either described in the art or will be readily apparent to the skilled

artisan. Alternatives to the reagents and/or protecting groups illustrated in FIGS. 1-7
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15 Methods for preparing nitrite oxide 248a or 248b are illustrated in FIG
3C. Referring to FIG 3C, nyriad different types of benzylic conpounds 303

are convesg@oksodopizt he benzylic nitro conmpound 305 usin t hni ques.
Treatment with phenyl isocyanate in the presence of ag%\im%iﬂﬁl ds

nitrite oxide 248a or 248b. 1,3- Dipolar cycloaddition with acetyl ene 309

yi el ds i soxaydiecfo8id in the refesingbsyrovided abont 4@ inStheazompeldifims REH newkO2,
-NHR or-NR 2 . where R is hydrqgen,, Lower alkyl or a prqtecting
group and F@l&’%ﬁhgﬂfﬂ‘%ﬂe%d?ﬁ@%%{é&ﬁ&é‘l“?arli’i"tiprf’f)‘?c“?érgER}’cptﬁrcé’F g?g? ta (1).
Dependi NG ¢pQR abdpfe, lidl Biokdnk s WutktProtbGREGRIBs Hlbréahid SERRENVRIifGD O

"i soxazol e leaij-@i ng ??he np%‘%vi%u’sl y0 descri bggs met ﬁ%dé.gg'?i Il ’aﬂ{g er method
for synt heditaisoignee;t1999.t Areotdingly, dlzot yathetic Bethods andaitrategy fresentel eely  (when

Zis - ) is.provided.in FIG 4A. Nucleophilic addition of hydroxylam ne
to benz IdéWHgStﬁg’eﬁi‘t@ﬁ@égcawp{W%ﬁ‘Wedi ate oxime, which may be directly

converted to ni g ' ) it Rt of NaGOH.
1, 3 Dipol ar cyc}q)da%jlg?ﬁs%%ﬁos%ﬁﬁlrg?lgéﬁgg}%ee%l8a@rlsgﬁh8zgt%ge%§% ﬁgketone 259

provi des desitwed forsotadp(whand is KEH-Hyd progidedan PES. Iy Befergngitd KIGhddpar ed
fromcomergcially, 30 avail a ecuyrsor. n synthetic nethods. A
specific e?@ﬁgf%al%satt‘r?g Ofﬁ%ﬁﬁi@e#ﬁ %g‘ g%/nz\éﬁ@hy(ie WH‘%‘%@F Pfstrated for

t he preparat| dq,j;‘ﬁ, o : D - escri bed
in FIGS. 1%#&6?12%13% f%xlaly e rléla%@ﬁgdﬁ%?%&; rJf:’l‘grE éﬁeﬁﬁgiﬁnﬁtggﬁégbﬁﬁ%ﬁ azol es by
substi 10t i mhidhymiagbe neadilgrcohyetteddty isoxbrrde 207 bl éreatiatt wdth hyd2é yWihingd/ 040112

25 APRI L 2006 seque . .Fyrther,, those of i1l.jn the art wll appreciate
t hat isQxagﬁg@t@g?&%gdﬂ%ﬁ%theﬁmmb?éaﬁgﬁ?ﬁg’é’&“fziﬂmt‘W eef_t?&\?@‘wbl &?13%514 may be
synt hesi zeqiRyR "B{fly %&'L@fﬁ@&%ﬂhﬁ-d&@ﬁ:? 14 ¥¢1 f fG.%@de.tth?&xgﬂBuﬁ he two

different aromatic rings. "An exanp | approach I's depicted in FIG
4C for "retterentainisgKHas| 275" L@ Srepraseite ademnng or &tGatinggrdiipi regandddsanfii ng t he

chl or ooxi and. al kyne. functjonalitjes ,of .t two different. aromatic rrgs
G e %% e SRty Rish 405 et MEioSoisshiE et ind Svalnd pR8R aPe D53
and 295 Wichdwr 2d 36 025181 in biel dri) SSpeciiRf d@hipl&MRERR i theSwhidiBsetiis pr ovi de
both isoxazole regioisoners (e.g., FIG 2A and 2B) directly, which maybe

i sol ated f Aeseribaé harsin include butage ratdiseitaddtor balanexsnesacyiexyand themyoad f or
SA7S el 21 et G ARty B L ool 215
antide bonds.
A specific example of the synthetic method of FIG. 1A is illustrated for the
20  preparation of diphenyl isoxazole 9 in FIG. 1B.
Another method for synthesizing substituted isoxazoles of structural formula
() (when Z 1s -CH-) is provided in FIG. 2A. .Claisen condensation of methyl ketone
201 with ester 223 under basic conditions provides 1,3 diketone 229, which may be
converted to a mixture of isoxazoles 207 and 231 by treatment with hydroxylamine.
25  Isolation and subsequent re;duction of 207 yields the amino isoxazole 209, which may
be transformed to the isoxazole 211 as previously described or by other well known
synthetic methods. It should be noted that isoxazole 231 may be isolated and
converted to the corresponding regioisomer of isoxazole 211 (compound 212) by the
same synthetic pathway. A specific example of the synthetic method of FIG. 2A is
30 illustrated for the preparation of diphenyl isoxazole 9 and its corresponding
regioisomers 5 in FIG. 2B.
In alternative embodiment of the pathway illustrated in FIG. 2A, ester 225 is
condensed with methyl ketone 227 to provide 1,3 diketone 229, which is then carried .
through the remainder of the synthetic pathway as previously described.
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hydr oxyl am ne to phenyl cyanide 265 yields the am de oxi ne 267, which maybe
condensed with conpound 269 to provi de oxadi azole 271 after dehydrative
cyclizati reduction. Am no oxadi azole 271 may be optionally al kyl ated
fol | oned g‘{;"i@'m'”

acyl ation, as described above, to yield ' I 73. A
specific exanple of the synthetic nethod of FIG 5A isigl(?‘l%lgiga@e for the

preparation of d ' b shbGtureB for

synt hesi zi ng su(t;géf??fﬂg%déﬁqgggg?g@g etggg%l gtsrucﬁjrgllsoé‘g?%ggf%@%Men Zis
-N-), whi cHosmda (Bdivbes @nerEHef istphoddedandiién 24. d¥wlegphikc additierdetl i n 20 FI G
6A. Referring to FI.G 6A, an de. oxj 287 repar ed by.condensation of
hydroxyl arhyﬂ%’x\)daﬂwnﬁt%ﬁ%me %%i@?vﬁﬁ/“ﬁ)&tﬁ%ﬁﬁﬁ?ﬁ@élw’t ‘&EmaXE’an agent .
285, whi chopRtedtyARedin¥ht With N-bidSrostimidd deCO¥ a0bizPnetd ikl in
dehydrative cyclization and reduction. Am no oxadi azol e 289 may be

t r ansf o nedhdart tdthem-ehlocnoxdliye 243 c Dehedtohategémationtod of-chdatoorimel 24T in28d. A

specific exanple of the synthetic method of FIG 6A 25 is illustrated for
the prepar 8R! pass aisids pibrle;oxids 2488 pr 248k whick pndengees 1,3 dipgler 713,

whi ch descr] epar af j I S -0l din the
Beamp o5 sebrpatdifof P AggRtipAte Bl acBfint 24910 BRIMARI o B0 soRARUEEET Lo

R10 and Rl1Aswijl bewekogitized easitiilve afivas) thenddrilgoride248h @k 2486 varf IBe pr ot ecti on
during synthesis. Selection of 30 suitable protecting groups_ wll depend on

the identi dsplated prar togyciaagditiongyisretiiena 349 ors pliematydymcetvlrmedddimiied, and
will bgpappar M IEN t},[?ia1 ' . kg

sui tabﬁg p?’gtag@%c} Erll%)e% Oug}é@%eg?]ﬁ%%ﬁlpotﬁrﬁ [ n&r&a’hé%t%élmﬁlg ,éﬁ%ﬁﬁ?gg&]yt he
various ot eel48kef Acetytane 240trealy bdiendilyprep2i@d \orh SoAvikEdial1 2 availaBld. 2006

Furt her gui dance for carrying out 1,3 -djpaql ar, cycl oa dition,reacti&gs, al so

named 1, 3- @F55HTsers yellikshyn gyinstic methqds o Spegific srethadsgre prryidedddiMons, can
be found i . 0 b d | i | eShSa; hi, S.
and Jorgengg\n%ngllz:é° %.dé,ye% | ':b 8‘5@?’?‘5 %%ggsy% eﬁﬁ%dgﬁﬁl dlj's%é?%fnu%g%?}f@SSSZ
pages ( spedhd prepiration Gfidiphenyd i§0:5zaln@ id FOG. 3B+2] cycl oaddi ti ons and

Syl oadli (1 on' - MAGAR KR presirtgnif IEgRRF a4tk matitoire iuiatabn ARG e, A
Ot doa . N B Eing RFIQ S0, mPdaR il ciles ST bedigiic Kohipounty 302 it Sonvditear 1 | ©
Synt hesi s" fo thedesgyic niko @mpund 508 asiny s trehmiiness. Nevatmspkwithphenyla32:

Barnes & S@Jo'c?ﬂisa’te in the presence of a weak base yields nitrile oxide 248a or 248b. 1,3-

Dipolar cycloaddition with acetylene 309 yields isoxazole 311. In acetylene 309 and
20  isoxazole 311, R'® is -NO,, -NHR or -NR''C(O)R'?, where R is hydrogen, lower alkyl
or a protecting group and R'! and R'? are as previously defined for structural formula
(). Depending upon the identity of R, isoxazole 311 is then converted to isoxazole
211 using the previously described methods.
Still another method for synthesizing substituted isoxazoles of structural
25  formula (I) (when Z is -CH-) is provided in FIG. 4A. Nucleophilic addition of
hydroxylamine to benzaldehyde 245 provides an intermediate oxime, which may be
directly converted to nitrile oxide 248a or 248b with NaOCl in the presence of NaOH.
1,3 Dipolar cycloaddition of nitrile oxide 248a or 248b to methyl ketone 259 provides
desired isoxazole 211. Methyl ketone 259 may be readily prepared from commercially
30  available precursors by well known synthetic methods. A specific example of the
synthetic method of Figure 4A is illustrated for the preparation of diphenyl isoxazole 9
in FIG. 4B.
The methods described in FIGS. 1-4 above may be readily adapted for the
synthesis of pyrazoles by substituting hydrazine for hydroxylamine in the reaction
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10 1945, J. Ant. Chen: Soc. 67:134; and Anjaneyulu et al., 1995, Indian J.
Chem, Sect. 5 34(11):933-938). Further guidance for synthesizing

i soxozol eswisRekound in M Sut harchanadevi, R Mir hensi ve
Het erocyclic Chemstry 11, AR Katritzky, C W Rees, Uglgli\ﬂngg& Eds. ;
Per ganmon Press, Oxford, VoI. 3, p. 221; 15 R Grilnager, P, Vita-Fi n2| I n
Het er ocycl i cseqnmpmuﬁuishcr\/tbiose 4ﬂsknlll amhaanlmﬂ;l apPeErciatoﬂmisqiaime Mglodsprmamsl Sons,

New York, 19 Tor tr i de rones nd Nitronates
O gani &) riimedeBicihin Prabh Feyithinized by esayinfepcrangingo e,
P. Sharm, , ti¥ re%tl?éﬁnghorﬁ?ﬂn%s oﬂhe%% Hﬁ?brerft ar&hﬂﬁc Qﬁ%ﬁnﬁxﬁ ekﬁﬁ;%(@ro?tlugmn 3,
4185; V. G Desai, S Synth. Comm,

Fang, Y. Hu apﬁmaeh 1s+d¢p8ycd heEIiGs 4C1&9‘Zevdmastsomol@ihman ke sedoshFar4C, S

Shi r ai ter oc I es, .19 16, 145; ul u

“Annapur n hanging theclorgokime arl aﬂﬂmel\mp%&m ifigg ofh m&ﬂ??srerééam@c 1095,
34, 933; R P EWJ‘ s'°A§nd -9 8e. .u., S bom&eAbxaza®E5 (¢ dl34; A
Al berola, L. e @25 d%,“ M C. Saf?&dol S. G a(;;‘lranda E.

G Rodri gueZSﬂmlﬁrMcmﬁﬁ)lmmrSdgrtaﬁﬁ?ﬁnhenc shemes thay pbovidehotKisoSazle nger

Tor o 3 seSornhi . 35: S B fectEOtiR By e Sifscmiondill MV
Mugge, J. Liyg ggg{ﬁ@algytggﬁ}ﬁaﬁ% 1991, 1153.. Further gui dance for
synt hesi zing pyrazoles may be found in J. Elguero in Conprehensive

Het er ocy@l i ¢ Cher@rstmethbtl for simkhesicitg substitytedOxudiapeles of stHidtursl foSuvlayBn. |

Vodul at 1 on PRTEG 15%)Gb RS HRERIRC, 5 Mrgiarink ShPI 4 drishoplie effition of o
HCV repli C%ﬂx%&y?aﬂﬂﬁ@fo gﬁéﬂ bpdnde &neﬁhet%aaetoxuﬁé 2bNevisemaypgs of the

i nvention can be” - 40112 25 APRIL 2006 confirmed in in vitro assays
suitabl e foﬁomﬂ\;@l@w Wrtb contpiophd 269 toproyidesixadiazole 27 afienfehydmbive exelizetiomnd/ or

proliferati SS N irectly or
i rect by CRAEUEHETT Rr o Rk B PR pR B BER AT e Wk

pr ot ei ntRNAabylaglon)Gs dégom%ﬂabb@a,to ViR @ididzble@ V3. oR Bpstific e;pimp;abfme, protein
5 processing, viral &lartl cle formption, infectivity, viral transduction,

etc. Such as¥hetic H‘F oI fiFIfn §dis H1pstrpied £pr the RE"Q’&F%]!DBQ diphepHleoxagioaniet er

bei ng i nvest,Fgﬁ gn one enbodinent, to exam ne the extent of inhibition,
sanpl es r t ssues etc.
Another method for synthesizing substituted oxadiazoles of structural formmula

(I) (when Z is -N-), which are regioisomers of those prepared above, is provided in
20  FIG. 6A. Referring to FIG. 6A, amide oxime 287, (prepared by condensation of
hydroxyl amine with a phenyl cyanide), may be condensed with acylating agent 285,
which may be an acyl chiloride, to provide oxadiazole 289 after dehydrative cyc_:lization
and reduction. Amino oxadiazole 289 may be transformed by the previously described
methods to final product 291. A specific example of the synthetic method of FIG. 6A
25  isillustrated for the preparation of diphenyl oxadiazole 87 in FIG. 6B.
FIGS. 7A and 7B, which describe the preparation of acetylene compounds, are
discussed in the Examples section.
In FIGS. 1-7, substituents R?, R?, R*, R%, RS, R%, R%, R'° and R" may include
reactive functional groups that require protection during synthesis. Selection of
30  suitable protecting groups will depend on the identity of the functional group and the
slynthesis method employed, and will be apparent to those of skill in the art. Guidance
for selecting suitable protecting groups can be found in Greene & Wauts, supra, and the

various other references cited therein.
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conprising an HCV replicon or HCV RNA are treated with a potenti al
I nhi bitory conpound (test conpound) and the value for the paraneter
conpar ed tWO3MEHAE cells 10 (untreated or treated Wlth%st‘%//ﬁ@!i[@@ ot her

pl acebo). Control sanples are assigned a relative acti 100%

Inhibition is achieved en t.he activi val ue of 'the..test conpagund

relative to the & & '390%%68%0““&%}@15{ f/y%%@%%‘té?fhreﬁﬁ?@s' %F%f erably

25-0% Al t e Rgdi 1\,@depolmd@%6r@pfat-aﬁﬂ cydMzhibds RT3 FBYcyRfoA4aItRING] BabelfasRy upon
n

the 1C50 15 of the conpound in the particular assay, as w Il be described
in nore detiai"Cycloaddifion ReactiensaniSyganie Synthesis”, (Kabayashi; . awt Jorgengero K.t he

d ' i ] h bi J i f
2 et conuRAToIA SR lev P R Tl T 2B GREGEET. ChoRERS Gne
exanpl e 50f @dsuid phlog cyasédcﬁﬁaasaaﬁﬁausidﬁaqudhitiggg, ;g%!zlu -hupenkioho 73b@sed

replicon assay described in Lohmann et ‘al., 19 i ence 285:110 20 '113. A
speci fi ¢ eXdspDipodir Cyileadditivn"c Chembstanpf/ FetarboneliclGomounds,i V alr 5% {Padwa,

hseay. 1 he ArBuHRaGon, Rokdicsmb oA BhEVIRe NS Youoop, boal tontEn o
transl at i oMgde< NTRBHEI NI Rofat&SRLOhnie %'y}ilthe%ils?ﬁ@%el%&@ﬁeﬁﬁt%meﬁﬁ@!-

Alternatively, the inhibitory activity o0f the conpounds can be confirned
using 25 algesshi.tBtGye98NAECHRublinimus d¥evo Y odls gy 1¢332, Baimeg Safipiiggsdi es

T one Bbafhehelrer Crdit So A E8s: S pRIBRintR of AL Tool Prs LR S FE  ng
concentr at i s1)@f33tesd) conpound to determne the concentration of test

conpound that yields a 50%reduction in the anount of a non-structural
prot ei n pr oducedurthes gngdanesdifar synthesizing édoxozelps maybefoypndim M. si ngl e

non- struct rot ein be quantified ot l.tiple.nap-stru rgl proteins
may be qua%‘fHﬁarr . aﬁﬁ‘flt gg%{%ggagﬁfﬁrk;%fpéegwlvf ﬁ‘f’fﬁaﬁﬁ&bcu?&g’fﬁ{ﬂy?mﬁbbl ot
assays are Kavigkyao|W. Ross] B EVaSchvére Eds.; Pergamiodl FpebsSORIbrdnvel. 3p) 2213

Saco, ME). Alternatively, the inhibitory activity of the conpounds may be
confirréd it Ginagen/P; Viedingdin Meiagorchc benweunds Hab\# 9, foaeiqlen Pasong,
described i s 0l a - .Q3/ 5 ) ; J. Gen.
Virol. 79( 1%?5%2& %5"7%‘?“% gwd‘.f'g@%g%%?5-%&5@@5@%%&?&%&%%ei n by
ref erence. dnd Ninenerd daOrpatic Syntibsis \ASHBublitlnes,d¥iouorkf 1 288s Y -E¥oKpobnd t hat

T e S R F B KB PRSP SA S ZE eI, 5,
det er mi ned s V. G. Desai, S. G. Tilve Synth. Comm., 1999, 29, 3017; X. Wei, J. Fang, Y. Hu,
20  H.Hu Synthesis, 1992, 1205; C. Kashima, N. Yoshihara, S. Shirai Heterocycles,
1981, 16, 145; A.S.R. Anjaneyulu, G.S. Rani, K.G. Annapurna, U. V. Mallavadhani,’
Y.L.N. Murthy Indian J. Chem. Sect B, 1995, 34, 933; R.P. Barnes, A.S. Spriggs, J.
Am. Chem. Soc., 1945, 67, 134; A. Alberola, L. Calvo, A.G. Ortega, M.L. Sabada,
M.C. Safiudo, S.G. Granda, E.G. Rodriguez Heterocycles, 1999, 51, 2675; X. Wang, J.
25  Tan, K. Grozinger Tetrahedron Lett. 2000, 41, 4713; A. R. Katritzky, M. Wang, S.
.Zhang, M. V. Voronkov J. Org. Chem., 2001, 66, 6787; and J. Bohrisch, M. Pitzel, C.
Miigge, J. Liebscher Synthesis, 1991, 1153.. Further guidance for synthesizing
pyrazoles may be found in J. Elguero in Comprehensive Heterocyclic Chemistry I,
A.R. Katritzky, C.W. Reees, E.F.V. Scriven., Eds.; Pergamon Press, Oxford, 1996;
30 Vol 3,p.1.

6.4 Assays For Modulation Of HCV

The compounds of the invention are potent inhibitors of HCV

replication and/or proliferation. The activity of the compounds of the invention can be
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5 quantifying the amount of HCV RNA present in HCV infected cells. A
specific nethod for carrying out such an assay is provided in the Exanples
section. As yet another exanple, the inhibitory activity of the corrpounds
can be confirned using an assay that quantifies the a Alp Rﬁé?ﬁé

transcri b&P P 2eat ed replicon cells using, for exanple, assay
(Roche Mol ecul ar, Al aneda, 10 CA). In one enbodi nent of this assay, the
anount of tcesﬁnno:rl'rimﬁunwd; hstayysudtatie far m@&uringdolibitoom dfivital anstovipdli on of one
or nore H control sanple. (1C50) may be determ ned.
Regar dl ess rBﬁ%@“&E@ﬁ%@ﬁﬁan%t }%f'easé@f’?ﬁﬁﬁh Salfgél{eg@We‘?‘aéFrPg(e ﬁ@%‘é whi ch
exhibit | C@n%ctmo{r ﬁﬁluﬁ@t‘l%bﬁ&@rﬂ{e ﬁﬁﬁéﬁée'o‘f de‘? e buBRAYmitedtH) or | ess.
Conpounds i ch exhi | ower 1 C50s, for exanple, in the range of about
100 M 10 Irateid-RINFObinNing] Gramdijtion, trmscnptxm@cnbmmcphcahm,pmtmmuI arly useful
for as therapeut.ics | act i c to.lreat vent. HCV .infections.
65 Dued aRBoSRG Wil RetsTe BmRges SrteeiBin: ZE Bt dionnpch St gspeys
replicati Onye WBB-1GAWRQH TS 20T RERS d‘e%f‘tﬁé’ﬁ&%&&f&%ﬂ{gﬂﬁv&? &)ihloges ther eof
can be used In a variety of contexts. For” exanple e coipounds of the

i nventi on carbodenestetd &xmmm\ﬂle@kgntmf inhibitian, earapba,yrslls dgissuedeetci fy addi ti onal

nore or | ess potent exanpl.e conmpounds
of the inv&RM p&ﬁln&?d‘a[g{:{fcrﬁ% %&eﬁﬁ‘ﬂ ad%‘gg“tﬂ 'H\E?é? vati ves
or di si nf echaoind feft!cofHpos d}SﬁHtth@Gaﬁué %rRﬁ@ﬁ@rﬁheE@%%ﬁ%hréd% EBMEH%%EHS and
supplies from25 becom ng inflected with HCV Virus used In th

cont extl0 t r(entm@mqsbmm:amd with a vshmkrmodmra)ﬂn:thbo) d'o?mmsl |samplts tateease\gﬁcdmy be

applledto mstruma e |nfecte ti t is a
Tt ot e, Ot AcH ekle o00%, fiderssshieRe ks HivattvEy vilhe ohfissur ed

1 C50 for tIl‘@st‘é@:’i”fﬂ@ﬂﬁtﬂreldtﬂe&oantrbpls%l}@@@mrﬁrefcfrﬂﬁ 5095 ahdEhprénd/ or
conpositions can be used t di sinfect" organs for transpl antation. For

exanpl e, aplwf&@bl)OZS-}B%rt i on thereof be| ng prepar ed for transpl ant ation .can

be perfused vvit soLu r| an . in ool he

I nvention prior chPrtb‘f (E%qﬁ%ﬁxq? ﬁloflﬁ?%hf ?@iln%(f;g%&% Q] % hod has
proven 1Suc eFskd wm{wnh ih &wyarﬂmﬂﬁ z(sé’awas il bé ﬂéS’ch.beEm ote &L, )b)alév@r -32 WO
1) 31040112 25 APRI'L 2006 reducing the incidence of hepatitis B virus (HBV)

i nfection fol | odpmgelempediment the intpbitory aetyury ok the campounds qap be sprfimagd ngl v,
It has been, El(?émg:ohrﬁ%ayﬁﬂmspe%éﬂﬁé 96]11% PR &Qﬁpound to block or inhibit HCV

replication in replicon cells. One example of a suitable replicon assay is the liver cell-

line Huh 7-based replicon assay described in Lohmann et al., 1999, Science 285:110- -

20 113. A specific example of this replicon assay which utilizes luciferase translation is
provided in the Examples Section. In one embodiment of this assay, the amount of
test compound that yields a 50% reduction in translation as compared to a control cell
(ICsp) may be determined.
| Alternatively, the inhibitory activity of the compounds can be confirmed using

25 'a quantitative Western immunoblot assay utilizing antibodies specific for HCV non-
structural proteins, such as NS3, NS4A NS5A and NS5B. In one embodiment of this
assay, replicon cells are treated with varying concentrations of test compound to
determine the concentration of test compound that yields a 50% reduction in the
amount of a non-structural protein produced as compared to a control sample (ICso).

30 A single non-structural protein may be quantified or multiple non-structural proteins
may be quantified. Antibodies suitable for carrying out such immunoblot assays are
available commercially (e.g., from BIODESIGN International, Saco, ME).

Alternatively, the inhibitory activity of the compounds may be confirmed in an

HCYV infection assay, such as the HCV infection assay described in Fournier et al.,
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only protects a liver recipient free of HBV infection (HBV-) from .
contracting HBV froma liver received froman HBV+ donor, but it aI SO
protects Jgd ¢:MAah1hrom an HBV 5 donor transplanted into % c?' % Pient
fromattack by HBV. The corrpounds of the invention nmay beé used in a simlar
manner prior to organ_or liver tranif antation. _The conpounds of the

i nventi on d#A8%.dr GeBrY¥HSI- t7961r9§ 28RéR2344, the ﬁaclawr@ pEwhigh ig drcorpprated heseamt nent
d/ f | d
0T BV N LSO RS R el

f or mul at ed yedés 260%rediiioadn HCY Réplicatich @fprah&mrdim%&npaeéd oQngeatbl | on.
The exact conposition wll depend upon, anpbng other thi ng@dthe nmet hod of

admi ni str atCBIdJ (Canyanay be d@tp{mméﬁt The extralad FE V seplicatipn maycbexdeterminedd hie

varietycof suitabl arna (of0]10]0) redescribed..for exanple,
(o Rem hot SRLiTBEdhe B RHET SOV RUA IERAS Y GnREBAC RS ARl at ) ons

suitabl e f ohetiiddfor 8 g%TuE Qﬁdh% 434V 16 Prvided i8fthd BxathpRYissbtal utions, such
as an effective anou of the activeé conpound suspended in diluents, such as

wat er, saline orASBEGan@lhﬁr anpiaﬁbmlrédaltommmty afrthe emhpmmds@amhe cont ai ni ng
a redeterm ed amount of the act re lids,

gralrcl)ul es of %tgqrréqd]q.?xrlljg ﬂ?ssgﬁgﬁéﬂg%ﬁgs g"é‘?P‘E‘S fﬁﬁwff iﬁ“&e&)%d (d)
suitabl e emhgh ?éb?xcoﬁ%@il@ﬁmﬁ@rfﬁﬁe%‘fblg(h’r HORsBNR e m@&%aﬁ&r hamhase,

sucrose, mannitol, sorbitol, cal cium phosphates, com starch, potato $tarch,
m croc ilet &A)i de ooe Iemhﬂodmntgi@ this assay,dh¢ amontalofgeslt compouhanthatjpplds al5®%

magnesi um st ar.ate,, stearj.c a | ents, .col orants |l ers,
bi nders. " aHUGRR B FRTBPRGT SRfeRISore iy § RIAR a° smpited o p Godraldimple,
flavoring @Efs@trﬁa BY8stermflied] Nt egrating agents, and phar maceutical |y
conpatlble carrlers Lozenge forns can 25 conprise the active ingredient in

a flavor, , Regerdiess,of dhe assdy used, mmubMpewutsrmc genengjly those whichve -
|ngred|ent i ner base such as elatln rin or_.sucro e and
acaci a errule HEC %ﬁmé‘ll?FeasFW(‘& Brge Af i’a\‘b"‘“qr{xﬁﬁ?ﬁ 5% CeBPQUTES act i ve
I ngr edi ent ot 0 e or in
conbi n}atgl orﬁvrl\llm&?{]{hllﬁ%gor@(gp?oasb éreg%n o?rlgotirggﬁd’tn can I@bmi%H 10: 0 g rosol
formul ati ong0 aM,d 0, nNMhéwM, ain eben lowet, dre paﬂ‘én)latlg uséfal fodrs mha-‘a;ﬁ\mds ot a

R TR AR o AT T
i ke. WD 03/040112 25 APRIL 2006 Suitable formulations for rectal
adm ni stration ighe! udgsestand LdmiBiation
Owing to their ability to inhibit HCV replication, the compounds of the
20 invention and/or compositions thereof can be used in a variety of contexts. For
example, the compounds of the invention can be used as controls in in vitro assays to
identify additional more or less potent anti HCV compounds. As another example, the
compounds of the invention and/or compositions thereof can be used as preservatives
or disinfectants in clinical settings to prevent medical instruments and supplies from
25 becoming infected with HCV virus. When used in this context, the compound of the
invention and/or composition thereof may be applied to the instrument to be
disinfected at a concentration that is a multiple, for example 1X, 2X, 3X, 4X, 5X or
even higher, of the measured ICs, for the compound.
In a specific embodiment, the compounds and/or compositions can be used to
30 “disinfect” organs for transplantation. For example, a liver or portion thereof being
prepared for transplantation can be perfused with a solution comprising an inhibitory
compound of the invention prior to implanting the organ into the recipient. This

method has proven successful with lamuvidine (3TC, Epivir®, Epivir-HB®) for
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suppositories, which consist of the packaged nucleic acid with a suppository
base. Suitable suppository bases include natural or synthetic triglycerides
or paraffi arbons. In addition, it is also possible to use gelatin
rect al cap@u ‘Qé’q@ﬁ?ch 5 consi st of a conbination of thezgeﬂ%mm%é’choi ce
with a base, including, for exanple, liquid triglycerides, polyethylene

gl ycol's, angqaaingfid McidésleQtpRitss B vias (B eY iFostichboliB Wit fivdr RasaRker al
adm ni stration, Such as, for exanple, by intfaarticular (in the joints),

i nt r avenoussurgenyftherapy UQuits interestigdy, itlas been faund thatsnelaperfusionl themdpyutodneous

R 1 A AR S o S
solutes {Nafrof P rbdfveli o bAHEVL UBRMOBhG: 466 Protfs RA9EKaf duhpiot ended

reci pi ent, and aqueous and non-agueous Steri uspensi ons that can include
suspendisng dgertmnsHaiteinto aeHBV+ tduipn e rfrang atepkrtysHB3. dhlid ¢orepaundsiof]
preservatives. In the practig¢e of this invention, co _osition? can be

admi ni st er et IFYﬁnt@QWIbé,“S%‘gm P EIFTHIAE MARECT RRQILP Spg,an(grn%vpg,graqg) nEIoRy) | v,

i ntraperitoneall | a. ' |« : ] . :

adm ni stration, X‘B? g‘%}hgﬁl\r@%?g?{r?ﬁ%{rﬁldns%g%% gﬁ@%ﬁé"%@?‘#ﬁpgﬁ g{p Fglncuglrr\d

I Nt r avenoususkdinitieg séatmentandar revehtop b EHEV rfeatiohs inganinfalscadhali ninsdnsat | on. A
specific exanple of. a suitable soluti ora f or mul at_i_onFFg{ay conpri se from about

0.5-100 g/ Wheassebinihissaatexh dhg corppymdsgrayibesdaygists rPEoPULiARE wat er .

Anot herypspegintd L |yt ' onpri se
from apgut “plcally @bt B udidih 8y 8 dhiy BFa SlphR QAN ORpRRKOE

pol yet hyl en®hgtyacotordi3it{dnbE 1 Bdshend npug taetong dtlssp eitings, chemathpldofof a sui.t abl e.
suspensi on forpul at,i on pay. i ncl ude from %gﬁut 0.5-30 my/ M ,com%ou,n and one
or nore exchaiRsiration gt Wil sprswent e those abskall smtheart 1y vafle vamehyo! suitebly/ mi

et hanol ; ab Is cor | . about 600- 1000
mg/nd frui t19’}‘%’.“%@%8%"%8%@%@%?%%S%l%eé’(éﬁ’f%é%‘gﬂg’ ﬁb%‘fﬁ’é@’gwr'fgf m  mik, about

0.1 my/ M cRhivovaremide)Scekdes) 26"ed. 02001).cr ocrystal | i ne cel | ul ose), about 0.5
nmg/ M henzyl al cghol (por a ¢ l.nation af. benzyl al cohol benzal koni um
OB or i 03] And ab B s SHRATIGf diral Zopnisralg caniop ot ) HorraPlstes af o

buffer or  gichrahf ebétfve anRunt 8F iRIRa1L M&hﬂo&%s@?ﬁ%ﬁ@&ﬁ SYert$ sH&Pss 1 n pl ace
of the buffer) in 30 water. A specific exanple of a suitable |'i posone

suspensi on Wwetemshhne enPER ¢00 c(rpapsutesf sagheta botablets, Sad0corgdiningsmnpound, about
100-200 nmg/m .lecithin (or aqther . phospholipid ar, mxture of phospholipids)
and opti onaPiegeEEHEY Amht el BB ERBReR, 8 fafs Tl Sttt onat:

adm ni st r at {9 BuspensiOHFIA YA ApProphiale IRRSEHR THFARABIe@MulSibns. Tablet forms can

20  include one or more of lactose, sucrose, mannitol, sorbitol, calcium phosphates, corn

starch, potato starch, microcrystalline cellulose, gelatin, colloidal silicon dioxide, talc,
magnesium stearate, stearic acid, and other excipients, colorants, fillers, binders,
diluents, buffering agents, moistening agents, preservatives, flavoring agents, dyes,
disintegrating agents, and pharmaceutically compatible carriers. Lozenge forms can
25  comprise the active ingredient in a flavor, e.g., sucrose, as well as pastilles comprising
the active ingredient in an inert base, such as gelatin and glycerin or sucrose and
acacia emulsions, gels, and the like containing, in addition to the active ingredient,
carriers known in the art.
The compound of choice, alone or in combination with other suitable
30  components, can be made into aerosol formulations (i.e., they can be “nebulized”) to
be administered via inhalation. Aeroso] formulations can be placed into pressurized
acceptable propellants, such as dichlorodifluoromethane, propane, nitrogen, and the
like.
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WO 03/040112 25 APRIL 2006 fornulation including 5 ng/ M conpound in water
with 100 ng/m lecithin and 5 ng/m conpound in water with 100 ng/ m

| ecithin awdo3o04mgd2i chol esterol provides good result JTHi S f | ati on
may be used for other conpounds of the invention. The ?é#hﬁ@ﬁ g{’l@]of

conpounds can be presented in unit-dose ar, nulti-dose 5 seal ed containers,
such as anpul es Switablg fermulafignefor restaladnypistationingludestos s5aBRk. can  be

prepared fr £l - ab- 0, Xi evi ously
descri bed. %ﬁ%ﬁglre Lﬁé’é@%\?@g s"Hc?rgiep rzg'F ?%rﬁlqilﬁgle%?%%&g%’l %/S%%ﬁlﬁ&%ag%age form
In such f cSuitdblesuppeyimivbases includeuiatingl slesynihiztio thiglvterilizs @3 paafifimi ni ng
appropriate quantities of . 10 the_active conponent. The unit dosage formcan
be a packadwirerahnasain afditiomdt isalsoppssiblsip atse gelgtinrect#loapseswhichi es of
pr epar ati on a e | _es: .S ifn vials or
anpoul es. Aﬁogg%égﬁaegoﬁ ﬁﬁﬁés%&é@fb' Jt))rr?%&é%dnggcg%gé eq?:lgbgﬁgsé%?%\f@g@%,fa tac het, or

| 0zenge i t s@lafnpl@liquid teiglycbedés) polyamiylukighicols) wikbpiraflin Rydrobirbohidiese in
packaged form The conposition can, if desired, also contain other 15
conpati bl e t her afmulationgsytable fir parendesal adminstrationsurh as, fer exemple, by

t herapeutic_pse,.fagr the ft.r ment of HCV, infection, the conpounds utilized
in the phar'fd aaHeY gra{m ﬁhetjR@g&)b*ntﬁaﬁgnng‘/@gwggcuia}re%ngr&ﬁFw@t gﬁ@ﬂlﬂt‘ Snf)azl’t i ents
di agnosed  aMdtdubiiedhdons ffitds) IhchidedRpeass dnd\nSaghbbis? Motorie sReild Byetion

t herapeutic benefit. By, tﬁerapeutlc benefit is meant that the

adm ni 90r atsobiicns, whigh sameprtaingatiosidaniscbusfars ibarteriostatisf arst salntes that pat i ent

over time. Fo appl e, ..t herapeut . enefit d.s achieved.when the HCV titer
or 1 oad 1 n TERter 56 PRmRlation S EREF Wil BRI o ife ALCHIRY FEithRRE ahdRareiRur
benefit is Aldsnagitaisaterilé shdRnsiond thabtddihtRbe SispeAdiag ABentS] RIbiRFerflal t s
al together the onset of the organ damage that or other adverse synptons

typi cal |y dbickapingpesaty stabpizees, aoh presegtiyes dshapraetice ofthisinventioss | oad in

the patient, 25 . 0 . i iQn. or osi Lians thereof
may al so beconﬁ’c?%-[%:ﬁ% ? ée)r}nﬁe)e pr %‘bﬁ%’r‘*‘é@.‘ & a?\ﬂﬁ}g’! lﬁplﬁlgjta?éérhqtug q%“’i’l’ Ee”lag *risk of

devel opsng tbidally)figedpetitonealdy, infavdsivatly b aitraticpalbR dParentdedl, adhfinigtreai)t t he
devel opnent of HCV infection. For exanple, the_ conpounds of .the invention

and/ or conpB3} admyRistraties, subcuiaReode AdMIAIFHIASIOR ARd iRtk visBays adminjgirakien are

acci dent al | ] - whi l- rkij ' | to | owner
the risk oft?ie ?%*%%@P?%‘gg%@r“ m&ggg%p%ﬂﬁgﬁg\#ch?%{@ﬁ%ﬁ%éoﬂ?ﬁ%t I al
dosages suifoahtlatibomagdomprist fiain syout @. 51 U0CRg/MEgonksowhdtaddboat16000m i n

vitro assays or, ani nal del.s. For ex l e, .an initial dosage nay. be
for nul at ed mﬁllﬁwﬂﬂv& Rl i et AN P FEATIPIR S aURAPREOIESD of t he
particypar HARRAHON mR§cBMiprise from about 0.5-100 mg/ml compound and from about 800-

1000 mg/ml polyethylene glycol 400 (PEG 400) in water.

A specific example of a suitable suspension formulation may include from

about 0.5-30 mg/ml compound and one or more excipents selected from the group
consisting of: about 200 mg/ml ethanol; about 1000 mg/ml vegetable oil (e.g., corn

25  oil), about 600-1000 mg/ml fruit juice (e.g., grapefruit juice), about 400-800 mg/ml
milk, about 0.1 mg/ml carboxymethylcellulose (or microcrystalline cellulose), about
0.5 mg/m! benzyl alcohol (or a combination of benzyl alcohol and benzalkonium
chloride) and about 40-50 mM buffer, pH 7 (e.g., phosphate buffer, acetate buffer or
citrate buffer or, alternatively 5% dextrose may be used in place of the buffer) in

30  water.

A specific example of a suitable liposome suspension formulation may

comprise from about 0.5-30 mg/ml compound, about 100-200 mg/ml lecithin (or other
phospholipid or mixture of phospholipids) and optionally about § mg/ml cholesterol in |

water. For subcutaneous administration of compound 9, a liposome suspension
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adm ni stered, as neasured in an in vitro assay. Alternatively, an initial
dosage for -35 WO 03/040112 25 APRIL 2006 humans naybe based upon dosages

found to b fective in animal nodels of HCV infection. enpl ary suitable
nodel syst@rfg&é(}*@haescribed, for exanple, in Michnore, %ﬁﬁ%é@. Rev.
183: 86-93 and Lanford & Bigger, 2002, Virology, 293:1-9, and the referenced
cited therej . OF I t I NiL e ange of
about 0. 01 iR iRISHATR /sl dSpgBlubd ALy RS ARG IR Tedihul i 5200
about 100 npigkal cbapoutd imbatdr withpik@gda)letithinbed 5 gnitghsRsweol previdedout 10
ng/ kg/ day to about 50 ngy/kg/day, can al s be used. The dosages, however, may

‘be varied BegsaRenlisg Ihgfvrx@gml@ti%eqmyrw@r@h@w_ﬂmwﬁpf therievamdiper i ty of
Lhe Gond L o0 i Fhe o BRicRS o SR SRTRONNeREN AuSTRLEY Sty 2° O]

tthe dose al so wi eternn ence, nature, and extent of

‘any advey seséledeonfaiied, sutthad ampaleoambvivls! Mgeatibn sulstismtandsusiensiopstdr cul ar
conpound in a particular patient. Determ natjon of the proper dosage for a

particul ar B¢ pignaned fronssterilernonwders sraaulgs, yid tablsts ofithe kind mewpuslgener al | vy,
t r eat ment ia in'etd'ated with small er dosages which are | ess than the optinmm
dose of the %S?r%ound. Thereafter, the dosage is increased by small 15

increments unti | ThOgh@plateativatrepsdation dereferdbty ibtmindesage fomeakihedh For
conveni ence, the total dai I% dosage may be divided and administered in
porti ons dufdmighe peeparation jis subdbddedinto wlibdessHBOHANRS2PPIRPIAFG qRENtHEE Ofi n
enbodi ts;of Lhe e O\ | e lLavention
and/ or nf?(;rrpg%iaf tltl‘{)en% %Ozl‘r%g%fhgéalﬁﬁég&gg%k. | n&g%ﬁ%@ flg{‘]j ‘%‘Jr%é?%ﬁgn’v&ﬂ%h at | east

one ot her tpakagecdntdnidgcretdqaanthizs dd pepattalion, sueR Rk patketddifablets; onposi ti on
t hereof and the therapeutic a?ent can act additiv_ej% or, nore. preferably,
syner gi st i ceapsyles, nd powdgssdnNiplser aRROYleYy, ohlse.dhe 3l dosage fogmsaa beiton t her eof

may be adm pj r r ] 142 |-

t her apeuti cgdggﬁelﬁtt%gsef’%g&#’tgrﬁi%ér%g\‘%@ﬁacg:}n&r# ?{é‘etfrléeg{)%?# %gﬁtng&})grepgggﬁ egﬂent to
adm ni st r at thest iafpatheged fhmt. Thecappotition egeifidesired, also containwtiedi nent, the
conpounds of the_inyvention and/or, conpositions thereof are used in

conbi naki onCeMRAtRIR thifapauts 2geptss AlsPyssFg n I&@@n’f ‘Lrbeiﬁ"ﬁer t herapi es known to

be effective in e&P&ﬁiJ@é&tfonheRfe%ﬁﬁgﬁtio@ﬁcv _irh!@fiorﬁ‘%@c 'nh'gaﬁﬁm! e,
e d/ er eof

t he conpounds of t nvention and/or comnpositions t e used in 30
conbi nat i oninth¢ phammaeentaat inethod| of themykntis are bdwinisteredteo gatientg djaguSsddat ent

Mo ot 230 O e (S BAR S do3RRTeveIS s SR Honle Ve Hie2ipeatit bendlie. 'y ' MVENT T ON
therapeutic benefit is meant that the administration of compound leads to a beneficial

20  effect in the patient over time. For example, therapeutic benefit is achieved when the
HCYV titer or load in the patient is either reduced or stops increasing. Therapeutic
benefit is also achieved if the administration of compound slows or halts altogethér the
onset of the organ damage that or other adverse symptoms typically accompany HCV
infections, regardless of the HCV titer or load in the patient.

25 The compounds of the invention and/or compositions thereof may also be
administered prophylactically in patients who are at risk of developing HCV infection,
or who have been exposed to HCV, to prevent the development of HCV infection. For
example, the compounds of the invention and/or compositions thereof may be
administered to hospital workers accidentally stuck with needles while working with

30 HCV patients to lower the risk of, or avoid altogether, developing an HCV infection.

Initial dosages suitable for administration to humans may be determined from
in vitro assays or animal models. For example, an initial dosage may be formulated to

achieve a serum concentration that includes the ICsp of the particular compound being

administered, as measured in an in vitro assay. Alternatively, an initial dosage for
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conpositions thereof may al so be adm nistered in conbination with one or
nore of the conpounds described in any of the following: U S. Patent No

6, 143, 715woWssi0Rat ent -36 WO 03/ 040112 25 APRIL 2006 Pﬁ%oz‘m@
Patent No. 6, 329,379; U. S. Patent No. 6,329, 417; aten 410 531

U S. Patent No. 6,420,380 at nt 448, 281, Yet. a

Speci 1. oRumgmeY RE LA sREs R “&fﬁ&ﬁ‘f%ﬁaﬁwﬂe bl S B

t her eof naynf@aldﬁs%t(ehipla@rt‘eitﬁvateln%tiem)tstmgﬁrem%afrmaa ﬁﬁetaaxﬁﬁle&na interferon,

n-interferon and/or y-inferferon. The interferons &d% be unnodified, or may
1

be nodi fi edudhtrerend081; bemunelhRey. 1§3i 86t hyndhanigrd bgpleQQD&t\éldOlOgy,

interf bl | at d f
avai | abl o et AR et e B BechoM Ry RRREICHED oldH Bk R 2t on,
reconbi pangy thBtrﬁ‘iélef%'Boﬁi @b? QHEI\?hto Adut 200 f 1/ a4y, BF hESRD, PMIigaddye from

Schering Corporation, Kenil , 10 reconbi nant interferon al pha 2a
such as Rotceatrmtilﬂﬂmg’bg/dw,mabblatil mg/ﬂogédwmfaquﬁﬁlmg&:,,mayhe:amm ey, N.N.,

nbi t t f 2 h h 2 terf
e T bl o O S5 P RyErC TRdEy Ha. fmhae BELSC | T 855t honetereRDs
Conn., intggi&s eﬂdlﬂg IpBl;l th@reﬂﬁfréﬁtbﬁg oPliRpatieht, ﬂ%%b@ﬁtﬁfﬁﬂ@cdﬂﬁi@dﬁ erons

such as Sum feron avai from Sum t onp, Japan or as Wellferon interferon
al pha- nl ( beigy trestedvarid ﬁnblcemﬂapond btieg &miuyed‘é Mheoire dfithe dosecrtabomill i@ eat

Britai I terf h th d d uU. S.
oot oNIL. CHeBpnas 8 e nsBut, sare cad sREnSol Yokl st UBEG | nes cof)
and t he Spﬁé‘doﬁtgﬁng't&détﬁﬁxn?é(ﬁhbﬁ%kﬁp RATAEBRBound fifa partfeiibputingr K, Cal if.

or interferon a-n3 a mxture o atural alpha interferons made b

Interfer onmmmuarﬁdhfampeamseget fommnattecumrsamlemm wdeithiokhexkill of theNor wal k,
Conn., under ron..Ir na erferon h avai,l a e from
Scheri ng CBWB{B{}%W ﬁ'%nﬁ%aﬁﬁyr &5‘% HFﬁ gi?g%’ﬂ ?rdgaﬁéﬁé“ﬁ‘igellﬁﬁs # A and

pegyl ated {Hatopiihfiin® BosPofMa chbapbend. rﬂﬁerbm&rmeﬂba@@qbﬁacré&s&d BysmblJ. under
the tradenane Pegasys. As yet another speC|f|c exanpl e, the conpounds of

t he i nent insreragnds wirtilzhe @pm@m effeph yndersiieumsipngese reaghedhi Eorgaayenignee,

Fol o ng_ e Ral S88 Fadas? B HebiBe e spliieb@pMR poions MR IR dF 16, iy

of limtattdeyredThose of skill in the art will readily recognize a variety of
30 noncritical paraneters that could be changed or nodified to yield

essentially sim.lar ..
6.6 Combination Therapy

In certain embodiments of the present invention, the compounds of the
20  invention and/or compositions thereof can be used in combination therapy with at least
one other therapeutic agent. A compound of the invention and/or composition thereof
and the therapeutic agent can act additively or, more preferably, synergistically. The
compound of the invention and/or a composition thereof may be administered
.concurrently with the administration of the other therapeutic agent(s), or it may be
25  administered prior to or subsequent to administration of the other therapeutic agent(s).
In one embodiment, the compounds of the invention and/or compositions
thereof are used in combination therapy with other antiviral agents or other therapies
known to be effective in the treatment or prevention of HCV. As a specific example,
the compounds of the invention and/or compositions thereof may be used in
30 combination with known antivirals, such as ribavirin (see, e.g., US Patent No.
4,530,901). As another specific example, the compounds of the invention and/or
compositions thereof may also be administered in combination with one or more of the

compounds described in any of the following: U.S. Patent No. 6,143,715; U.S. Patent
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results WO (13/040112 25 APRIL 2006 7.1 Conpound Synt heses The conpounds of
TABLE | were synthesized according to the nethods described bel ow or

i1 ustratedyishil 1 7. Melting points were obt al ned o %ect r ot her mal
| A9100 seri es I gl mel ti ng poi nt apparat us. Mel t |$@

uncorrected. NIVR spectra wer e obtained on a 300 M—lz Varian Mercury system
LG N vas pef karaRkoon. @ pakig, 0037850 8! RaldipipEBY 414 [ sehatehi Ko P! ay

I oni zat i on. e HPf_ tonponent was a Waters Mdel 2690 Sepatation nodul e
coupled to 64&@;5&15%&&1@% pHA0@Dpatel HIS, aytedeNec&é#S 28he specific LG M

nmet hod used to analyz arti Iar c ounds ted f r ea conpound i n
'10 par ent heses, "é%ﬁ?tggﬁl’g s Xgme %"rﬁ?&‘ﬂﬂ/‘?ﬁ ﬁﬁt’ﬂ‘fﬁ? 180i8P¢ 28 d gpz | X250

mm S M C 18cerapb§ﬁoﬁﬁﬁ€re%?ﬁm§%%ee&m SHbin&tfid \Rrﬁﬁlfﬁtei%rbhs sudl & rate of 0.25
nm/mn and a gradient of 85% acetonitrile wmth 15 water containing 0.1%
trifl uor aced+interferch, PrititerFéroniand/of pentgriendine Mhetierferaivmsayt ve drdSdified,
acetonitrile over O. 5 mn and conti nues at. 100% acetonitrile for 3.5 mn.

Met hod X Thio§ nrmhmochﬁﬁcﬂ Paidignaieties sush @s ﬁﬁiystrwrﬁnesiscoAmqgmtrtém&qrﬁ,eéenSbhase
colum 20 5-85%
ccetoni t 111 S fiftBble b eylatcl S pS Gy iileciaip ittt aile SoMRRIGAM, A0 >

The gradi entindhlamby&mga)fteﬁamﬁwﬁiamelmmahbnIr@ccﬁﬁﬁnaﬂt 15terﬁerbrﬁﬂplha;9m;uohues at
100% acetonitrile for 2,5 min, Method Y 25 This nethod utilized a 2.1x150 nm
Agi | ent Zor @aklt@rwentﬂfew@&é@eMrscheémg&ﬁwwailﬁnamlb\m}aw of 0.3

m./ mn y 0. 1 %
trifl uor oace | C aca‘?xgﬁrgglg‘?r%@@iﬁxgéaﬁ%%@%&%ﬁr{uﬁﬁ%&é@ n%é%lg%ﬁ'@[&@%%&
acetonitril é,aI&thfENimmjr K., secomiblirenit uﬁar&'&rﬂ@dlpha&(lmﬁ:hrmlﬂkgoﬁoem]rphiar bax 5 M
C- 18 reversed phase colum with a flowrate nL/mn and a ?radl ent of

.5
5- 100% acet dHFHetON@VHH3 m%r@mmlrzslhamr‘ﬁamumlém@Ms@ﬁﬁ dag 0.1 %
trifluoroacelnfi afkGedtSiph3-d1, 3 putifed bfedBldfAYIL alfHa iAteffefort¥ dubh 2 00%

acetonitrile.
Sumiferon available from Sumitomo, Japan or as Wellferon interferon alpha-nl (INS)

15  available from the Glaxo-Wellcome Itd., London, Great Britain, or a consensus alpha
interferon such as those described in U.S. Pat. Nos. 4,897,471 and 4,695,623
(especially Examples 7, 8 or 9 thereof) and the specific product available from Amgen,
Inc., Newbury Park, Calif., or interferon alpha-n3 a mixture of natural alpha
interferons made by Interferon Sciences and available from the Purdue Frederick Co.,

20  Norwalk, Conn., under the Alferon Tradename, pegylated interferon-2b available from
Schering Corporation, Kenilworth, N.J. under the tradename PEG-Intron A and
pegylated interferon-2a available from Hoffman-LaRoche, Nutley, N.J. under the
tradename Pegasys.

As yet another specific example, the compounds of the invention and/or
25  compositions thereof may be administered in combination with both ribovirin and an

interferon.

7. EXAMPLES

The following examples are provided by way of illustration only and not by
way of limitation. Those of skill in the art will readily recognize a variety of
30  noncritical parameters that could be changed or modified to yield essentially similar

results
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Synthesis of 2,2-Dichloro-N[3-[3-(2,6-dichl orophenyl)-5-isoxazol yl ] phenyl ]
5 Acetam d\glp((jgom;rrpound 9) Syutueois oil

2, 6-""Achl t2ul r oxybc- . -. cneca. - boxi m doyl Chl or hge 1 O al
procedure of R K. Howe et al, J. Ore. Chem, 1980, 45, Qgﬁ%ﬁi&m
foll owed. 2, 6- D| hi or gbenzal doxi e (25.1 gm 0.132 nol) was dissolved in
DMVF (150 rrL) heh N-Eampoyedmibeseie (approxi mately 1.5 g) was added.
After 10 several m nutes the reacti on was heated unti| the internal

t enper at ure r eachgrcosepaunds phEARIH 1 wave satlagsizse aperrdigedtaithe msthods ni ni de was
dded j fq 47 | h
Fencti on ¢ st SRINARS: sl ARG, 17y Meling BoibAvER obuaifiafoh B9 | 10

reacti on wegleatrdthevaithl 189 BO0 serfed digitad meltidpapoinappaiabust el MétingPOintslare of
water. The m xture was extracted twice with ether. The conbi ned et her

extractd 19ugerectaghsNMR sprciia wrﬁ@btamdrp%@@l? MK Véda%b@qrcwwysmué%odi um
sul fate, Tildelad and,.£0 ‘%.%{e?éﬁﬂnrﬁ%d? éiﬁﬁ% lﬁ-,SéJE&og Y resi due was

concent r at ed - under” Vacuum Or 0ooxT ne" a white solid

(mp. 89- 9Qoﬁ2at1$ﬂi\/Rﬂ(s'iQ9L(SZdem dﬁ@ﬁ}l@hsawaeﬁs Modemm@seﬁmmmﬁmwﬁm D20) ,
©7.3-7.4 ppm ( Sy nthe5|s of 2,2-Dichloro-N-(3- ethynécf)henyl)

Acet ami de @unlqdyﬁw\&#ms'Medflf%m@toctgdwmqe%s eSPEFilie fAnhydr ous
di chl t Th t
WIE‘;I(S: gggrgdh?tﬁsggg%ct%a%éﬁ IIélc"li%}Q%Qnggen lec%tegfgf)ggﬂl on %r“}‘ﬁu chleo?]o)a(lcg{;I

chloride (%a2dnthésks, abSpronidell betowanhydr ous di chl oromet hane (20 nlL) was added
dropwi se. After the 25 addition was conpleted the ice-bath was renoved and
the m xture was stirred at room tenperature for 2h. The reaction m xture
was then washed jvely with water, 10% hydrochloric acid and
saturated sodi um |car onat e sol ution. The organic solution was dried over
anhydr ous sodi unTisishfetticl utflidet @ tx ZH00ne0NGR T- 1 R AGEMY Bl sed fEbe eslupnessur e
to give the title conpound as a beige solid (mp. 99-100 C). NWR 30 (300
Mz, CDC13)(Alkeahd withraofiew sate pfi 0.34-nL/minsmd asgradwt of/5-85%(asetomidyile with3 (m

2t ofavn ke e M ARG Siqabihe ARFLESH R, B AR AL 477 |

i soxazol yl |jgivehydetonieite averdes afiarmpdgontifes at 100% acetonitrile for 3.5 min.
2, 6- Di chl oro- N- hydr oxybenzenecar boxi m doyl chloride (2.72 g, 95.6 mmol) 5
and 2, 2-di chl oro-N-(3-et hynyl phenyl) acetam de (2.5 g, 110 mmvol) were
di ssol ved i n anhydggiisx THE (40 nL) and triethylamne (1.8 nL). The m xture
was stirred at room

This method utilized a 2.1x250 mm 5 pm C-18 Altima reversed phase column

20  (Alltech) with a flow rate of .25 mL/min and a gradient of 5-85% acetonitrile with
water containing 0.1% trifluoroacetic acid over 15 min. The gradient then ramps to

100% acetonitrile over 0.5 min and continues at 100% acetonitrile for 2.5 min.

Method Y
25 This method utilized a 2.1x150 mm Agilent Zorbax 5 um C-18 reversed phase
column with a flow rate of 0.3 mL/min and a gradient of 10-100% acetonitrile with
water containing 0.1% trifluoroacetic acid over 16 min, then continuing for 2 min with

100% acetonitrile.

30 Method Z
This method utilized a 2.1x5 mm Agilent Zorbax 5 pm C-18 reversed phase

column with a flow rate of 0.5 mL/min and a gradient of 5-100% acetoniirile with
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tenperature for | h then heated at reflux for 5h to generate the

2, 6-di chiorophenyl nitrile oxide internmediate, which reacted by a

1, 3-di pol a gaddition reaction with 2,2-dichloro- y henyl )
acet am de. %é“@d’l‘l?ent was renoved under reduced 10 pr ?Lss'(s%;ﬂiﬂ‘r?ébgey due
was di ssol ved |n et hyl acetate and washed successively wwth water and
brine. The eth $ Lie dross fate,
filtered andv con cmel a%mx% Qd Phﬂ‘e‘%or&ac ucéy dﬁrvgrs@élr%é tﬁ%ﬂg ntl flgg%wé%l |
purified by 1009 d¢etonitilepmat ogr aphy on silica gel, eluti ng WI th 8:2

hexanes- et hyl acetate. The appropriate fractions wer e conbi ned and then
-crystal | ized from hexanes-ethyl acetate 15 to give

2-di chl h t d
W gﬁp&aﬂbﬁy ARl gRaREA LBReRbheRE] 3T 5 o3
(broads 771(m 2H), 7.52 (t, 1H), 7.42-7.46 (m

2 7.32-7. 38 1 07 f db
LCF:?NB ,=36. 9 Engﬁf“""( 50 %‘g%&?ﬁ‘i}a zc g"%“#&?‘ﬁﬁ%@w“(-@ggpl Lot
FI G 3A) METHOD A Referrin the al ehyde starti g)’g mat eri al 245

was di ssolved inT hﬁﬁ?ﬂﬁﬁmogﬁfiu&%ﬁf%%rﬁo‘le et-al, enP80,#P, 3Q16-3p18

hyd I

S s o S SR, 26 IR n AAAE 24D 800, PO Sy oot
concent r at eDMRE30 meluThen Pi-etderosacciditéds @pprduimaraly 1.8ig) @k uddedl Afedchy |

acetate and this solution was washed with either | N hydrochloric _gcid
f ol | owel0 by S%‘fﬁ’ﬁ]ﬁ’é@éﬁsﬁﬁfﬁém%‘rwﬁ‘ilh%a&dtﬁrﬁt & ipternpd tempsraturerreachad 3P "Gacet at e

solutl on vasHEDAR A0 Fhe MOHRIAUZCiEALL oS HAdQ ) snlalt dRfisH taaq%_

concentrate reduced pressure to yreldt esir oX1 e
METHOD B By of h2.6ge(ddinal mgl),deepingahefealith tehipemturetat 40-50.°CHeA fiaraby additorChem |,

1982, 19, 721-726,the al dehyde starti nmat. er.j 245 a i val ent
amount of - AGSpeBlste e rERStiGEVA QW%Q@@%@P&P& them Yes ﬂw?ﬁnﬁépg ver e
di ssol ved i Bf%g%ta%@ﬂﬂ:?tu?@%@@ﬂh&&ﬂwﬁéé Witk dhat. Tﬁ@co’fﬁbﬁe& @thet BxtralRe

solution was cooled to O C for |I'h whereupon the solid oxinme (not
i 11 ustrbiedweps weailpdtthteedme’émtfsmated deied renanhydioays sodiotmaswdfatey yilteiedtandt i on

followed by air-
. %oncentratex unger reduced pressure. The residue was concentrated under vacuum to

give the title o-chlorooxime as a white solid (m.p. 89-90 °C). NMR (300 MHz,
CDCly): 7.98 (s, 1H, exchanges with D,0), 7.3-7.4 ppm (m, 3H).

20 Synthesis of 2,2-Dichloro-N-(3-ethynylphenyl) Acetamide
3-Ethynylaniline (2.61 g, 22.3 mmol) was dissolved in anhydrous

dichloromethane (20 mL) with triethylamine (3.1 mL, 22.3 mmol). The mixture was
cooled in an ice-bath under nitrogen, then a solution of dichloroacetyl chloride (2.21
mL, 23 tnmol) in anhydrous dichloromethane (20 mL) was added dropwise. After the

25  addition was completed the ice-bath was removed and the mixture was stirred at room
temperature for 2h. The reaction mixture was then washed successively with water,
10% hydrochloric acid and saturated sodium bicarbonate solution. The organic
solution was dried over anhydrous sodium sulfate, filtered and concentrated under
reduced pressure to give the title compound as a beige solid (m.p. 99-100 °C). NMR

30 (300 MHz, CDCls): 8.05 (broad s, 1H, NH), 7.69 (s, 1H), 7.62 (m, 1H), 7.33 (m, 2H),
6.04 (s, 1H), 3.10 ppm (s, 1H, acetylenic).
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5 METHOD C By the general procedure of R K Howe, et al, J. Oe. Chem,
1980, 45, 3916- 3918 the al dehyde starting material 245 in 1:1 et hanol vvater

was treatedowsmoilz 1 equival ents of hydroxyl am ne hydr
equi val ents of aqueous sodi um 10 hydroxide with cooli ngfgwsgt

then stirred at roomtenperature for |h. The reaction m xture was extracted
with ether, whi Synthesisd2rehlorordN-[1B-QsfrdishiorophgnyDfas separated and
acidified to pHisxatdlpl]phagdhAcetaaddeyOomphitndi9s acid with cooling. The
aqueous | ayer was extract ed with ether and the ether |ayers were separated.

The conbi ned et her O‘hi?ers were dried over anhydrous sodi um sul fate, 15
filtered and coRrefeRichiaradNHydErXybeEsReerTbn v chigride £2.4212,85.68ameRd sol i d

oxi nes V\D 0 ( f FIG
3 Conboutit saA IR HRp PR PR “@@%‘a&l R iRt 12
procedur e dapRlirbReTHPY4(RniL) dodutethglaming (1.89mLJr The Ghigtare “ﬂa@&ﬁne&l&roaﬁlﬁ 3918
was followed. The oxine was dissolved in_ 5 DV and 0.1 nolar equival ent of

N- chl or os ué@npﬁrmmowés thenchegtegal refiux 1or R ie senepis tpdPedichigropbemylt o
initiate t h !ﬁe gergl(?gg [ %H"ﬁc':lﬂ' eg b?taﬁgingfq(o?ﬂ%y\é@ ﬁ{tto% re:hl{tmn with

chl orosucmnttrl | n sma eepl ng

tenperature 2-'ﬂidﬁlforo-ﬁlo(ﬂethﬁﬁﬂilﬁheﬂyh!ﬁuo%tﬂmﬁe OTheeslvearialsatedved iedetredude® Was
stirred for 0.5h and then diluted with water. The m xture was extracted

with elfer pmssireh&he msidusarascdipsalvedgnefiv aeqt%teﬂedévaﬁh@hwcmwlmﬂbr and
bri ne. The e;{}gr&dbﬁg T}Q@%@@La&‘i’at@é&hngﬂ%Qdﬂgcl‘fav%h ﬁ o%'s"sé&‘h& u;ﬁaotered

and concent“f' pressure to esire I’OOXI nme

247. METHORItereliaind Ren@ainafeal urﬁfeﬁfeﬂdwcﬁptdﬁﬁw I 'Tiedrebitilg Kolidtiwa® pusifiedby J. O g
Chem, 1980, 45, 3916-3918 was followed., The oxi ne was di ssolved in DVF and

0.1 ol ar eelumAhsematograpky ol s Slwing With &ésheaaa@dethﬁbaqeme nTb& ure was.
gfa}\fghf gr gg%rggtfl%c 'nf@(tiﬁ&r?&\%e}egzg, E@a‘?&ddqﬂﬂ & Eta[t%ﬁ' ﬂe:Qan%s-t’éﬁJgf‘Bce?ﬂ I val ent

I'ons Keepl n reaction
t enper 8§ ur e givee2-Sichloro-N-[3B([3 (:ne-d&dﬂcbrbpmwmlsmazambm@l} dretaridd ay £ was
stirred for 3h at roontte erature. resultin Iut|on contalnlng

t he desi reéf’héﬁcéﬁl'séﬂ“éﬂﬁéqu@ £ &\H%Pugéd q)rrﬁ’@é&ﬁ@aﬁvq{ﬁ: @P@lﬁeﬁt (Grazd s,
1H, NH), 8.08 (m, 1H), 7.71 (m, 2H), 7.52 (t, 1H), 7.42-7.46 (m, 2H), 7.32-7.38 (m,

1H), 6.69 (s, 1H), 6.07 ppm (s, 1H). MW=416 confirmed by LC-MS, t,=36.9 min
(Method W) MH=415-419.
20
Oxime Formation (Step 1 of FIG. 3A)
METHOD A
Referring to Fig. 3A, the aldehyde starting material 245 was dissolved in
pyridine solvent, and 1.0-1.2 equivalents of solid hydroxylamine hydrochloride was n
25  added in one portion and the homogeneous mixture was stirred overnight at room
temperature. The mixture was concentrated under reduced pressure. The residue was
dissolved in ethyl acetate and this solution was washed with either 1N hydrochloric
acid followed by saturated brine, or by saturated brine alone. The ethyl acetate
solution was then dried over anhydrous sodium sulfate, filtered and concentrated under

30  reduced pressure to yield the desired oxime, 247.

METHOD B
By the general procedure of R.K. Howe, et al J. Heterocyclic Chem., 1982, 19,

721-726 the aldehyde starting material 245 and a molar equivalent amount of
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General Procedures for the Preparation of 2-Halo- or 2,2-Di halo-N(3- 25

et hynyl phenyl) Acetamides (FIG 7A & 7B) Method F (FIG 7A) Step 1.

Acet yl eni -coupling reactions Referring to FIG 7A, the appropriately
substit ut g’ﬁﬁ#@@l%r ononi t r obenzene 315 or substit uted rrﬁé&RRILrﬁﬁlﬁnzene was
di ssolved in a suitable solvent such as p-di oxane or THE and then treated
with at Ie&gtdréﬂwﬁnmh?ﬂmemﬂdelmé dissélfedinDoPs adlcdus Molitarkddasd stiddcdt coul d
be triethylam ne, diethylamne or diisopropylethylamne. Alternatively, the

ami ne base HI-3h &sihd The solistonaxastageleddeNVeHer Liawderaupan dhe solidaxinas was

t hen bubbl the.s. i [, several 1] f ol .the
addit i on_ofoa TRt P Lo GRAE S i b Bl 5Bk B, 04611,
25 APRI'L 2086aif-dryingiol e percent), Cul (6-8 nole percent) and finally
trinmethylsilylacetylene (1.2-1.3 nolar equivalents). The reaction m xture
-was thed heated at 50-80 C until the reaction was conplete, as nonitored by
TLC or LC- M. W&%fcﬁﬁﬁr@re reactive substituted miodonitrobenzenes were
used, the acetyl 0Ss-coupling reaction 5 could be perforned at room
tenperature. |f giite'RA6kl proceMRedr ROK SHGE et Bl, Tadds AL 1980, 45, 3916-
trimethylsil Iace?yl ene wag@added'. Thi s geﬁer al procedure is I’(_novvn in the

|i terature 3H8 thhalddumlegtasting matesiahP4hip I Kethgoeloyaten was tgated ayith 1.Tet r ahedr on
Lett., 1975, 4467). e reaction.m xture then diluted with I

rcetat o andvalensaf REROFRE G HpBitlorias ap g7 e hE ke sl

Al t er ngpi velparodifewith de6linge aThé MiktiesbattRBen\@irdd dtr66R der@pEatde i+ 1had of
Celite, then diluted with ethyl acetate and washed with brine. The organic

| ayer' so Disirgnetion mgxsurg was gxeeted withyetheoshislhwag fissardedaad titg aquepesd and
concentr at r o 1 resi rified by .
col urm chr oAt Sy T 3 B APt S O RS RE RN Gprale R R P o et e o
and hexanescdolingi Yhe idiodshiyeedas exttesddivith etlerar(d the @ttiehydyeid wet hynyl )
nitrobenzenes 317. 15 Step Reduction of the nitro group to anines The

2.
subst i t ut ecFepirpted; e sombmed stharanery weieidrigd onsicanhydions sediym gilfaty,  step 1
R . ; y o _
hyar ociipor {ered'aft kbt e inddfrdfh ot oI AEM i QoG RRERT AL,

(5-10 20 nol ar equival ents) was added and the m xture was heated at 70-80 C
for 3-4h. This reaction can be highly exotherm c when performed on a | arge
scale. After cooling to

41-



roomtenperature, the reaction mxture was filtered over Celite and the
filtrate was concentrated under reduced pressure. The residue was di ssol ved
in ethyl 2RPHWIENd then carefully washed with eithezswmszﬁ?@i um
hydr oxi de or aqueous sodi um 25 bi carbonate sol ution. The ‘aqueous [ayer was
di scarded a ' r W [ ri ed over anhydrous
sodi um sul f%?gﬁﬁoﬂ'ggggggﬂg%coﬁé%r? Pg\?ggejtj‘%’\,\tgpl n(;élg@ezlfn er reduced
pressure. |If necBEHOD e crude product could be purified by colum

chromat ography on sili ga,gel ,.eluting with m xtyres, of , _hexanes and et hyl

acetate to gi ve AEAINJ R tosEE 34 HRegensal Pracse s lessaaddy iy Howsn Bt i nes
319. 30 Ste val t k| i r : J1.enes The
substitute ’nj? 81'5' ite Vllglg?’y ét%%?? %é]g’lﬁ?ﬁmr?lé” %igﬂgggec%g%gplﬁﬁﬁgﬁe%ﬁb was
di ssol vésd | DMFedndad b melandcquivalag of Noehlemiseccinibiide has addedard thy niiktutehe
aniline in -43 WO (13/ (140112, 25 APRI L, 2006 net hapol was poor, an

appr opr i at ewashsated taP 0 & odRiftehg reastiomHthe pmripwg - molarcgquivglant efN-  Then

anhydrous p i . : r i L,

i ur o, wat B R6 REk e o Il ol (B0 hnc e A BfhoBfine Sacr.
conpl et e bys50 °U. A faedhy 2idditiohheas congileted, the xiixtues was sihoét fontor 5 2d therder
reduced pressure and the 5 residue was dissolved in ethyl acetate and washed

with brine.dilmed with ayater- | THheanixtare wasexgracted sith-sihgrdinguhe corabingd sther at e,

filter ang. p p '

m ami n?@heny uggﬂé?%? %@%ﬁ%ﬁﬁ:ﬂ@%ﬁt%&%u? i F[:ﬁ gg&[ﬁ l?g?t%ﬁaﬁgﬁﬁg%@gérg%y on
silica gel,sodluni bul¢atey filkerbd xad esncentdated hyderaedicet pressiirene sl dieydesitéd &t ep 4.
I ntroduction of the hal oacetam de or dihal oacetam de side chains The

subst i t ut ed*HRIaMFIMSHHbhy| acet yl ene 321 prepared in Step 3 was dissol ved in
di chl oronet hane. Triethylamne (1.3 nolar equival ents) was added and the
solution was cooled in an ice-bath under nitrogen. Then a sol ution of
acetylating 15 rMEBHODRE C(O -R12 (e.g, haloacetyl chloride or dihal oacetyl

chloride; 1.0 ar equival ent) .in.dichigr t hane s_added dr i Se.
o BB Gadi e sererl et desfrbe A RIC RNt al o Qle ilent, fRULIE. | ||
0 C and t hefpigligapaead B1MAEH tTBe0RRAR whﬁﬂﬂaﬁlﬁédlﬁﬂal%/ﬁ R0 xﬁélhaéqu?sfaleht‘lh

reaction tine the reaction mxture was diluted wt wat er. The organic

| ayer was sefphchiosesusoigimiderwar adgad arditheimixtuamasdieetsd 400630 Motistodhaim
bi carbonat e 2ol Ut i) A0; 5L 8% mdE QYRR S AR lors R i G WMSaqdf ity dr ous

small portions keeping the reaction temperature under 50 °C. After the addition was

1

20  complete the mixture was stirred for 3h at room temperature. The resulting DMF
solution containing the desired a-chlorooxime 247 was used immediately in the next

step.

General Procedures for the Preparation of 2-Halo- or 2,2-Dihalo-N-(3- .
25  ethynylphenyl) Acetamides (FIG. 7A & 7B)

Method F (FIG. 7A)
Step 1. Acetylenic cross-coupling reactions
Referring to FIG. 7A, the appropriately substituted m-

30  bromonitrobenzene 315 or substituted m-iodonitrobenzene was dissolved in a suitable
solvent such as p-dioxane or THF and then treated with at least five molar equivalents
of a suitable amine base, which could be triethylamine, diethylamine or
diisopropylethylamine. Alternatively, the amine base alone could be used as the
solvent. A stream of argon gas was then bubbled through the solution for several

35 minutes, followed by the addition of dichlorobis(triphenylphosphine) palladium (II)
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sodiumsulfate, filtered and concentrated under reduced pressure to give the
substituted acetam de conpound 323. Alternatively, the substituted

m am nophenyl acetyl ene 321 starting material was diss R.ﬁ

di chi or oneWﬁa{'ﬁ@“gﬁa treated successively with 1-(3 25 (ﬁs\/ﬁ% 2006

di met hyl am nopr opyl ) - 3- et hyl carbodi i m de hydrochl oride (1 nolar equivalent),

a conpound.0 e 2 : < O t4 G acid; |
nmol ar equi G’a% %‘%’%1’%‘2‘?{”}3 :‘%&:@? %Q&%f‘ﬁ%g%gn?iyﬁioqq%$%ﬁ%€§%@ﬁ§ﬁi '?’P%g
reaction mpblf Q?M@ﬂenﬁsﬁ EThStcabli@fmlture WRIDh & IRAfed! 4150-80M(C LinfiliBe SUbSt i t ut ed
m am nophenyl acetyl ene starting material 321 was consuned as determ ned by

. TLC anal ysi sactibnevas completeasmonittred b3 TLu el Grddr Wikeh thhenase rrantive | ayer was

under 1 eauctlHHEd A aR e e bted FraCu I 0t @RS FeestiSn by |

2006 Methodedgld bd frrfoiBiede t&dth iidifipdrturd, @fth%@ea@i@n%@%éﬁ@& sRigBisN, sdRivhkf Ut ed
m i odoaniline or m bronoaniline starting material 325 was coupled with

trimet hyl si toyplethydsilplagetylens waeaddedb dis gengrbprocedifre Mekimovn i th literatureul ti ng

substituted rinmethyl silyl ethygpyl .ani.lin 7 s;the rotected
using the p?s%éggﬁoegaﬁgi%ﬁuﬁ‘&gi(ﬁ' %gﬁ#agufﬁethﬂt’mlﬁﬂvgg?‘ﬁ%gboa i tuted
m am nophenyhaegétidnafftdé vadftheh dimed Wi leis0 avaitk a8 d tRis sbRitio Wk washed
acetam de 331 as described in Step 4 of Method F. 1, 3-Di pol ar Cycl oaddition

React i ons tssverakémes pathdwings AlRrmtively, thearude rsagtion) mixtareMsashiztered Qeerer ri ng

intg FIG he, a- chl i ne.247 and, 1. 0 nol i yalent of th
por opritar Pl Gt Sedh GlueL B FRaatituBan wedhyeth bRl B 6ot Taverou
and 1.3 noddhtAfied Was 8Réd ovdr dnhi@bly bcdiui Sultms, Mtded and BéhRneitk@fOOXi e
i mediately reacted with triethylam ne to produce the correspondi ng phenyl

nitrile oxidwenessunderaiedeesidaresspre sthegesidurstyas purifies) bycqpmansbeamatogreplay pi t at e

f i et hyl am:. ' ] h d
of 411 2L B1ies gl AURRL MRSyl SR LSRR SRR R R ghlRR ot o9,
phenyl ni t ryvbstitaeedde-(WirhéthyBRylefyapl nitecteytemee3249. The sol vent was renoved

by concentration under reduced pressure. The residue was dissolved in ethyl
acetatd’and this sol ution was washed with 20 aqueous sodi um bi car bonat e

solution foll owed by x@%e.r R%ﬂ%t?ﬁ 0€the g.g?rg%htggﬁﬁg&e | ayers were dried

over anhydrous sodi um sulfate, tere centrated under reduced
pressure to yield theThesubstiprtediocfin@ethylsilplethymyt)ariirabenzese 317 prieparedin i f i ed

by ol um g OULOBLAR 21 Shhhe3r ks VSl ol b Dgagget ! acetate
hydrochloric acid in methanol. Then, iron powder (Aldrich Chemical Co.) (5-10

20  molar equivalents) was added and the mixture was heated at 70-80 °C for 3-4h. This
reaction can be highly exothermic when performed on a large scale. After cooling to
room temperature, the reaction mixture was filtered over Celite and the filtrate was
concentrated under reduced pressure. The residue was dissolved in ethyl acetate and

 then carefully washed with either aqueous sodium hydroxide or aqueous sodium-

25  bicarbonate solution. The aqueous layer was discarded and the organic layer was
washed with brine, dried over anhydrous sodium sulfate, filtered and concentrated to
dryness under reduced pressure. If necessary the crude product could be purified by
column chromatography on silica gel, eluting with mixtures of hexanes and ethyl
acetate to give the desired substituted m-(trimethylsilylethynyl) anilines 319.

30

Step 3. Removal of the trimethylsilyl group from the acetylenes
The substituted m-(trimethylsilylethynyl) aniline 319 prepared in Step 2

was dissolved in methanol containing 2-5% water. If the solubility of the aniline in
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chromat ography on a C- 18 reversed phase colum (nobil e phase
acetonitrile-water 25 trifluoroacetic acid). The isol ated i soxazoles 211
were eithewoosyeam | i zed or characterized as solids bg S@ %gmal ysSi s.
In the same manner, the conpounds |isted bel ow were nade omt
correspondi ng a-chl orooxi nes and the correspondi ng phenyl acetyl enes (the
struct uresnﬂﬁlanbi wheponnpw appiepaate aproouni ofgdtralnydrafirtn (JHF)YWadudhd akol 1 2
25 APRIL 20

2, 2-Di chl of vwz '3’3169 a%jﬂaychoaﬁ PolpsYR Fahongte §1 malateqpivalenty was pddsd ApAdhs | |

Acet ami de; I};gyﬁ% 3-437
Conpound 3m -D cﬁ%ﬁ%@?@iﬁhﬁe%‘a golr(‘:l ﬁli‘(tjlgg%t%metﬁ? @M_’c&ﬂﬁ?xga%gg%&'ﬂﬁe nyl ]

Acet anmi de; mesm rWhamnﬁlmymMastcpmmmundet M}idcedl ph&sWHMﬂhb 415
Conpou IooN— i chl oy o ny|l | soxaz henyl
Aot ani e em'sfaas F5PIeAaR Chp! Bestie g Wame SR BneN TR SHEVRC RHENED . 410
10 Corrpoun r?anP; I }@ 5-

i soxazol yl p engef ] @?Eﬁ}g%&h{ ﬁnfa?e? hcﬁ:)%{r\? |airqarir%8§ceg&?m Hél@é&f‘gr@ﬁu]ﬁe.
(Met hod W ThiHsabbfibhitddm- ﬁnnmhmﬂyl@cetylencs 321 could be purified by column

2,2-Dichloro- N[ 3- (2, 6:.di chl or a he 5-iso0 azonI he Acet am de;
MA=416 conF}FPH@goﬁglP%D’é’%hcﬁg 381ug W%&&é L‘E %esﬂl@' Conpound
11: 2,2-Dichloro-N-[3-[3-(2-fluoro-6- th| onet hyl phenyl )-5- isoxazol yl ] phenyl ]
Acet am de; MAE411 confirmed by LCMS, t,=35.96 mn (Method W MH=410-414
Conpoulld 13: 2, 2- Di clfkapr 6-IntfghicBof 2f ﬂmlialhacatmpﬁéﬂyt il o scetzamideyside 4 20
fl uorophenyl) Acetam de; MNbadm#d confirned by LCMS, t,=38.82 mn (Mthod W

M+=433- 437 Conpound The substituted m-aminophenylacetylene 321 prepared in Step 3 was
2,2-Dichloro-N[3-[3-(2-chloro-6-fluoro-3-nethyl pheny

i soxazol yI ﬁsﬁdﬁ?‘l in diellprometbanev ety lamwie (1 ernolay ena W{;nts) wipaddad and

b 2. D chl oPb kst yesSisd IR bngenitconen Fhennagniptinnag e isting

5-i soxpzol peapeIeByE(D) A e (ag] hidoadwit Shléride af dﬂﬁ&fbcbm EXloMae; 1.0 Ht2ar30 i n
equivalent) in dichloromethane was added dropwise. After the addition was complete,
the reaction was allowed to stir 0.5-1h at ¢ °C and then allowed to warm to room
temperature. After a total of 1-4h reaction time the reaction mixture was diluted with
water. The organic layer was separated and further washed with saturated aqueous

20  sodium bicarbonate solution and brine. The organic layer was dried over anhydrous
sodium sulfate, filtered and concentrated under reduced pressure to give the
substituted acetamide compound 323.

Alternatively, the substituted m-aminophenylacetylene 321 starting material
was dissolved in dichloromethane and treated successively with 1-(3-

25  dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (1 molar equivalent), a
compound of the formula R'*-C(O)OH (e.g., a halo- or dihaloacetic acid;1 molar
equivalent) and finally triethylamine (1 molar equivalent). The reaction mixture was
then stirred at room temperature until the substituted m-aminophenylacetylene starting
material 321 was consumed as determined by TLC analysis. The mixture was washed

30  with water and the organic layer was dried over anhydrous sodium sulfate, filtered and

concentrated to dryness under reduced pressure to give the acetamide 323.
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(Method W MH=513-517 WO 03/040112 25 APRIL 2006 Conpound 23:
2,2-Dichloro-N-[3-[3-[2, 6-di met hyl - 4- (N- nor phol i no- 2-

et hyl eneox &(}mw k/ES i soxazol yl ] phenyl ] Acetam de; MgE§4APRADS2006d by LC
M5, t, =27. m n (Method X) MH+#=542-546 Conpound 25:

2,2-Dichloro-N[3-[3-(2,6-dichl orophenyl)-5-(1,2,4 5 oxadi azol yl)] phenyl ]
Acet am de; MAE417 confMethod GWFIG. ¥B) t,=20.70 nin (Method X) MH+=416-420
Conmpound 27:

2 2-Di chl or o- N-[ 3- [ 3- (BEfRINg 18 XS TR imieRriafely spRetituted miqdoauilips pr m-

Acet ami de; Wﬁﬁ@a&uﬁ@é\éthﬁﬂ@dnﬁthh@%astwuﬁﬁd%t}fmmnétl{ﬂshyldcéﬁdeﬁﬁs—399 403
10 Conpound 29:

2, 2- Di br omo-desqribel 3n Sepd of Misthoddh hEhs/tepuling suhstised - ﬁnmyh)alsﬂyml@miﬁ de;

> - ohPor LR 3t sdrgtdedds Matat isrie She BT IO S AN E ™ 2

Acet am de; RB6hé& astifut@Pmbyminephenyld 209"\ ich 3ems (thé mwmf the
M+H=393- 397WC\§npound 33: 613 Y Ccﬁ%e ¢ ) ©

2, 2-Di chl or csieNﬁ[@CFQIIQIQe 331 as descohed ny$tpméwﬁMetBOd Koxazol yl ] phenyl ]
Acet am de; MM415 confirmed by LG M5, t,=32.10 min (Method W MH+=414- 418
Compound 35: 2,2-Dichloro-N[3-[3-(2- hydroxy 6-trifluoronethyl phenyl)-5- 20

i soxazol yl] |qh3=. dlaA Rat dfiod\léddions 26 aEado Rz okés (HEG. BATE#7 8021)N
(Met hod YY) 430- 434 Conpound 37:

2, 2- DcHDoro N [ MpthadH ( N- nor phol i no) - 6- trlfluororrethyl phenyl ) - 5-

I( ﬁ/g?ﬁégl %l) : minigﬂgefé%@tg%ghgggﬁémﬁgﬁsgﬁoa%hbr% 2&? arl}@ 1.0 mﬁl?ér éq%l:;’varfgnq of

2, 2- Di chl or ahdbgiptopriaté ghamwewlﬁw ﬁ@ﬂ&rmwveﬂ@rﬂﬁkﬁer&nhy&@&@Z‘WrM@hﬂl
Acet am de; MM424 confirned LG M5 =21.72 mn (Method X) M+=423-427

VO 03/ 040112 -Dmolwranivalspis quﬁgtguﬁgungas added. The c-chlorooxime immediately
2D o O A BB g
(Met hod1¥) Nhterd&iaté §B48a or 248b) and also produced a precipitate of triethylamine
hydrochloride. The heterogeneous mixture was then heated at 70-80 °C for 3-6h to
induce the 1,3-dipolar cycloaddition reaction of the phenyl nitrile oxide with the
phenylacetylene 249. The solvent was removed bSr concentration under reduced
pressure. The residue was dissolved in ethyl acetate and this solution was washed with
20  aqueous sodium bicarbonate solution followed by water and brine. The ethyl acetate
layers were dried over anhydrous sodium sulfate, filtered and concentrated under
reduced pressure to yield the crude product 211. This material was further purified by
column chromatography on silica gel, eluting with hexanes-ethyl acetate or by HPLC
chromatography on a C-18 reversed phase column (mobile phase acetonitrile-water-
25 trifluoroaceﬁc acid). The isolated isoxazoles 211 were either crystallized or

characterized as solids by spectral analysis.

In the same manner, the compounds listed below were made from the
corresponding a—chlorooximes and the corresponding phenylacetylenes (the structures

30  of the compounds are provided in TABLE 1).
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Compound 43: 2,2-Dichloro-N[3-[3-(2-fl uoro-6-mnet hoxyphenyl )-5 5

i soxazol yl ]{;)henyl ] Acetam de; MAE395 confirnmed by LCGMS, t,=34.73 mn

(Met hod WWO (3#94042494- 498 Conpound 45:

2,2-Dichi or o- N[ 3-[3- (2-di {1 wor orret hoxypheny! ) - 5- |soxazo‘|"y|l}nh399f5]

Acet ami de; MAMA413 confirmed by L E/E n_ (Mt hod H)X MH=412-416 10
Conpound 4Gompongy 1 pd, sychloraN- Ea?z %(%GCﬂl?@?WPWQ‘l%@Q’@Z?Q @zol yl ] phenyl |
Acet am de; b 3Ren APALARS; RWLE3HRonimaPoF RCIMS, {4818l bl W) 378

2, 2- Di chl ovMH™4B3-4B3- (2-f | uor o- 6- i odophenyl ) - 5-i soxazol yl ] phenyl ]

Acet am de; MAE491 confirnmed by LCMS, tr=37.19 mn (Method W MH=490- 494

'1503;;72?; P&B%W%P%Agef 5*2]5118}0 45'(%2 ﬁﬁ‘it}}lﬁ%{ggh%pfl)l_ ?{%ag?lnﬁgggqﬁr enyl) -5-
h
(Zlvgt Dlpgjhl or o- ?@W( 5?% ﬁ@?‘g‘q%&%y é?q—MuSo rt’ogﬁegr?y _%\{Iet}hggx\gf W] p]hényl ]

Acet am de; 4MM418 confirned by LG M5, tr 21.25 m n 20 (Method )
MH=417- 421 Conpound 57:

et am e, CORBRNE 7 THEBoOB NG A iorsBR s b REavHphemil 420 433

Conpound 6. M@W&ﬁ@&hﬁ&é@s@@ﬁ@@%ﬁ%& LaeaaghrPhsny! ] 25

Acet am de; MAE391 confirnmed mn (Method Z) MH+#=390- 394
Conpound 64819 2, 2-Di chl oro- N-| 3 [ 3- (2 [ sopr opyl phenyl ) - 5-i soxazol yl ] phenyl ]
Acet am de; M/\#389 confirnmed by LC M5 ,=35.37 mn (Method W MH=388- 392

R T R —

i soxazol yl kaReRy A)quhé&ﬁ] A&bﬁﬁndmwﬁctmdﬁﬂmd L E-Md/R,=35.58hid0 m n
(Met hod W Conpoun

2- Chl or o- I\(-B{Isﬁ{ﬂﬂ—‘(vil\@id?‘kﬁﬂl-%ﬁﬁ)phenyl ) - 5-i soxazol yl ] phenyl] 5 Acetani de;
MAE382 confirmed by LGMS, t,=34.27 min (Method W M+H#=379- 383

Compound 9: 2,2-Dichloro-N-[3-[3-(2,6—dichloropheny1)-S-isoxazolyl]phenyl]
Acetamide; MW=416 confirmed by LC-MS, t,=36.90 min (Method W) MH =415-
15 419

Compound 11: 2,2-Dichloro-N-[3-[3-(2-fluoro-6-thiomethylphenyl)-5-
1soxazolyl]phenyl] Acetamide; MW=411 confirmed by LC-MS, t,=35.96 min
(Method W) MH'=410-414

Compound 13: 2,2-Dichloro-N-[3-[3-(2,6-dichloropheny})-5-isoxazolyl]-4-
20  fluorophenyl] Acetamide; MW=434 confirmed by LC-MS, t,=38.82 min (Method W)
MH"=433-437 '

Compound 15: 2,2-Dichloro-N-[3-[3-(2-chloro-6-fluoro-3-methylphenyl)-5-
isoxazolyl]phenyl] Acetamide; MW=414 confirmed by LC-MS, t,=28.91 min
(Method X) MH'=413-417

25 Compound 21: 2,2-Dichloro-N-[3-[3-[2-fluoro-(6-N-morpholinosulfamoyl)phenyl]-
5-isoxazolyl]-phenyl] Acetamide; MW=514 confirmed by LC-MS, t,=32.30 min
(Method W) MH'=513.517
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Conmpound 69:

2,2-Dichloro-N-[3-[3-(2, 4, 6-trinethyl phenyl)-5-isoxazol yl ] phenyl ]

Acet am de; MAM389 confl rmed by LC-M5, t,38.76 mn (Methed 8- 392 10
Conpound 7O YIBHOH2 b or 0- N-[ 3-[ 3-[ 2, 6- di chl or 0- 4- (N- 28°a PRI 3008

nmor phol i nopr opyl eneoxy) phenyl ] - 5-i soxazol yl ] - phenyl ] Acetam de; MM559
confirmed by-dandndb3=23%-B 5. 108l 6 W bk hB1- 7RG grpound 75:

2. 2-Di chl or o- dNj;fss nd 25522 DRUNE- 1A D1p8 6 Bichéeh Siphofif

mor phol i noeBﬂyylamy)@l’ph}dwh]semoblﬂﬂhqmﬂyﬁt]:etpheiwyl\/]w;&ﬁfb& conifitmed MRS 15

SO e P b S A g e 2 ooune 17

i soxazol yl ] phenyl] Acetam de; MAE445 confirmed by LC-MS, t,=35.02 nmn
(Method W igim Mndéa @@npmm&fa{s P @, 6—dlchlorophen 1) 5- 124
2,2-Di chl oro-N-[3-[3-(2-chl oro-6-cycl opropyl phenyl d i soxazol yl ] phenyl ]

Acet ami d8: md@zmorljﬂ(ihmmﬂ drciotamide; NEW =4 1Z738nfigned by LCPMShbdZW Omhin=421- 425

Conmpound 81: (2-chl or o- 6- net hoxyphenyl) 5-
|soxazolyl]@£ﬁ§f’?’§5\éﬂ;nﬁ‘]§£%412 confirmed by LC-MS, t,=34.75 nin
(Method W MH=411-415 25 Conpound 83:

2, 2-Di chl or 22000 b
Acet ami de; m?g?%§%? [ rnedwgg}n ﬁ_gl [31'[(%{gﬁlgfbﬁm)q]&rczﬂhéﬂﬁﬁqlsb‘iahshqgﬁé@j%1 VO

03/ 040112 2B oxrmpideoNOR=hesmfinaned by LC-MS, t,=35.94 min (Method W) MH'=399-
2, 2-Di chl or 21—[3 [3-(2-methyl-6-trifluoronethyl phenyl) - 5-

i soxazol yl ] %ﬁ’ nyl ] Acetam de; MAM429 confirmed by LG Ms, t,=18.83 mn
(Met hod X) MH=428-432 Conpound 87:

2, 2- Di chbor €dmnpourd292 °Q=Dihrbm6%@31§3lﬂ,)5=cﬁd(léno§héhy5) ﬁmwﬂu enyhheny! ]
Acet am de; MM417 confirnmed by LC M, 8.30 1\& .
NHt +Na=439- ALStamidsoNW =8> confirmed by LC- MS, t Z33301 mm( ethod W) =503-

2,2-Dichl orgpht[3-[3-(2-cyclopropyl -6-trifluoromethyl phenyl) -5-

i soxazol yl] pﬁenyl ] Acetam de; MAMA455 confirmed by LC- M5, t,=19.45 min
(Method X) MH+=454-458 10 Conpound 91:

2, 2- Di chl or &dmpeund 31 2 2i2eDivhioro dN-i{ 3+(2-phleroHim&hylpkawde® vyl | phenyl |

Acetam de; M ORL Ay RSt 2Nids =386 cotirmzdBy'L.C-MS, t,=33.26 min
15 (Method W) MH'=393-397

Compound 33: 2,2-Dichloro-N-[3-[3-(2-trifluoromethylphenyl)-5-isoxazolyl]phenyl]
Acetamide; MW=415 confirmeéd by LC-MS, t,=32.10 min (Method W) MH'=414-
418

Compound 35: 2,2-Dichloro-N-[3-[3-(2-hydroxy-6-trifluoromethylphenyl)-5-
20 isoxazolyllphenyl} Acetamide; MW=431 confirmed by LC-MS, t,=13.80 min
(Method Y) MH'=430-434

Compound 37: 2,2-Dichloro-N-[3-(3-[2-(N-morpholino)-6-trifluoromethylphenyl)-5-
isoxazolyl]phenyl] Acetamide; MW=500 confirmed by LC-MS, t,=36.23 min
(Method W) MH'=499-503

25 Compound 39: 2,2-Dichloro-N-[3-[{3-(2-chloro-6-isopropylphenyl)-5-
isoxazolyl]lphenyl] Acetamide; MW=424 confirmed by LC-MS, t,=21.72 min
(Method X) MH'=423-427
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(Method W MH=390- 394 Conpound 93:
2, 2-
0

Di chl q{’%l’fé’\mf”]‘i -(2-isopropyl-6-trifluoronethyl phenyl)-5-
i soxazol yl Acet am de; MAE457 confirmed by LG n 15
(Met hod X) M—I =456- 460 Conpound 95: \25 hPﬁﬁ%d@

2,2-Dichlorg b3l 2,8 O ([BEMRR Qb 50 AT 1)-5-
et hyI eneoxy)ph n ]-5- |so@é§g&f] [p [g[(y | ] ,&cet amugéomemghinyc)onfl rmed by LC

MBS, t,=10. 4190mzn13(l]yﬁtehyﬂdl Axptamtitie; MIW=134 coofipoehtly &C-MS, t,=21.05 min

2, 2- D| chl or 6- cyct opentyl phenyl)-5 20 isoxazol yl ] phenyl ]
Acet ani de: Wk&é%ﬁ %S%ﬁ%@ LG MB, t,=22.35 min (Method X) MH =449-453 .
Compound 99: 2, 2-Di chl oro-N-[3-3- [2 chI or o- 6- (4- et hyl pi per azi no) phenyl ] - 5-

|yl t 15.=25. 83
'(ﬁ/gi(ﬁég ylle bﬁﬁ%]gd% %‘%ﬂ[ﬁcglrlr%ﬂg:ﬁgQQSQdedrﬁlﬁ%ﬁmokﬁﬂﬁyl) 5 m n

2- | odo- rﬁr [ SispBazoly] phenylh Aoetaptida) M W-595 confirned/by pReM, 1,=3AG8mmim de; MA473
confirnmed by LC N§ t.r.,,B g gg n (Method W MH=472- 476 WD 03/0401 12 25
APRI L 2006 %FFEHHnﬁ) ‘5" A% chi or o- N- [ 3-[3-(2-chl oro- 6- n- but yl phenyl ) - 5-
i soxazol yl ] phenyl ] Acet ani de; MAM438 confirmed by LC M5, t,=22.15 mn

(Method X) ¢l¥pdand4s; @MMH&OJIQQB [3 -(2-diflucromethoxyphen 1)-5*
2,2-Dichloro- N[ 3- {3 (2-cycl opentyl -6-trifl uoronet hyI phenyl )-5- 5

i soxazol yl |iptreazplyllphenyla ﬁscd@mltlﬂm%‘ldé epnfimed by LOSMS5t, =7 ,48317ir7dMethed

(Method W -.3% 53 g Conpound 107:
2, 2-Di chl oro* - : , 6-di chl orophenyl ) -5-isoxazolyl]-4-(N
nmor phol i nosul f anoyl ) - phenyl ] Acet am de; MAM565 confirmed by LG M, t,=32.23

mn(wmhomumwﬂw:fo@@am aL[Bq2 ¥oGimethylphenyl)-5- Iyllphenyl
2, 2-Di chl or - N'[ 3. 3\5! trllflﬁmﬂgl- 6 (4. F enyl)-5-isoxazolyllp eny]

met hyl p| peréﬁ@tﬁ@)c}?ﬂ% P75 confireddin i Mﬁe‘hy?? 69 arinAMethod MWMHFFHBT% med'
by LG M ,=26.18 mn (Method W MH =512-516 Conpound 111:

2, 2-Di chl 2 I

Ace am°de°r€»@*x%§n%§*n9$."{:%@a%&ﬁ%%@%‘ir%Mﬁbﬁheﬁxa'%é?ww%ﬂy |
M+=463- 46 7A&aamoden NI W91 2ZoRhrbied thyoL O-NS| B= B‘meml(Meltlmﬂ Wiﬁtm)@ﬁpbenyl) 5-
i soxazol yl ]‘{Jhenyl ] Acetam de; MAE431 confirnmed by LCMS, t,=34.26 mn

15 Compound 51: 2,2-Dichloro-N-[3-[3-(6-chloro-2-fluoro-3-methylphenyl)-5-
isoxazolyl]phenyl] Acetamide; MW=414 confirmed by LC-MS, t,=38.16 min
(Method W) MH'=413-417

Compound 53: 2,2-Dichloro-N-[3-[3~(2-chloro-3,6-difluorophenyl)-5-
isoxazolyl)phenyl] Acetamide; MW=418 confirmed by LC-MS, t,=21.25 min
20 (Method Y) MH"=417-421 |

' Compound 57: 2,2-Dichloro-N-[3-[3-(2,6-dichlorophenyl)-5-isoxazoly!]phenyl]-N-
methyl Acetamide; MW=430 confirmed by LC-MS, t,=20.70 min (Method X)
MH"=429-433

Compound 61: 2,2-Dichloro-N-[3-[3-(2-ethoxyphenyl)-5-isoxazolyl]phenyl]
25  Acetamide; MW=391 confirmed by LC-MS, t,=7.66 min (Method Z) MH '=390-394

Compound 63: 2,2-Dichloro-N-[3-[3-(2-isopropylphenyl)-5-isoxazolyl]phenyl]
Acetamide; MW=389 confirmed by LC-MS, t,=35.37 min (Method W) MH"=388-
392
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(Method W M+=430-434 Conpound 115:
2,2-Dichloro-N-[3-[3-(2-carbonet hoxy) phenyl 5-isoxazol yl ] phenyl] 20

Acet ami de; 405 confirmed by LCGMs, t,=7.08 mn ( PMpgé04- 408

Conpound 1%&?‘3‘5 chloro-N-[3-[3-[ 2- chI oro- 6- (N-i mdis)gfﬂgphenyl] 5-

i soxazol yl ] phenyl] Acetam de; MAMA448 confirmed by LC M5, t,=24.72 mn

(Method W 1 . - -5-

22 D1 chl or SOREOUBIES ZPBRAAEA R 2 g dichiore-  gimety amna?Peﬁw? 525

ég etam ge,lzlim&&emmeﬁym BAeetabiyde MWES496 ceﬁﬂnﬂe‘&l b DCANIB] 140 Y9 nivit=404- 408
nmpoun

2,2-Dichl or@dﬂhl_"g WéWWé'r@?opropyl phenyl ) - 5-i soxazol yl ] phenyl ]
Acet am de; MAE431 confirmed by LCGMS, t,=22.32 min (Mthod X) M+=430-434

-51 WD 03/0 P

2.2-Di chi or SOREPUSR£ 7 éwapf’of%l‘é"@p% ‘.°?1§°2° ey D SR PIPIER] ar e
MAE424 gonf Acermtlidey MW=B8R confRined®yilG-M 8k +®H2 XniMiMetidd WY MBGapmund 125:
2,2-Dichloro-N[3-[3-[2,6-dichloro-4-(Npiperidinyl ethyl enoxy)

phenyl | - 5-i3%xazol yl | - phenyl ] Acetami de; MAE543 confirned by LC-MS, tr27.59
5 mn (Method W M =542-546 Conpound 127:

2, 2-Di chl org; ( arophienyllde. enyl ]
Acet ami de; Wfkéngo%r?f %r%eng (EE([%@'& 4>6 %rf}éﬂ%l?ﬂ&l()ﬁe% [.*llsébé( %%45 449
Conmpound 128cetamide; MW=38% conﬁrmed by LC-MS t,=38.76 min (Method W) MH*=388-
2,2-Dichlorg-N[3-[3-(2-cycl opentyl phenyl ) 5-i soxazol yl | phenyl] 10

Acet am de; MA=415 confirmed by LCM, t,=22.24.min (Method X) M+=414-418
Compound 131: 2-Dichloro-N[3-[3-[2-chloro-6-(N, N-di net hyl et hyl ene-N -

e hyl agi nozBheY%hl73: 'ﬁ@m&@éﬁlﬂpﬂﬁg!'ﬁldx&%&ﬁm ; MAE482 confirmed by LC
M5, tr26.06 m (NEthod ound 132:

()-2,2-Di cwmrmw}mgmopslc{l@xaf)ﬂlmﬂlér(sm@DMI Plyenatli Acetannjde5SMW=559

py1rrol Lgbng%?onﬁerw%‘ebgmm %H%UPE’Q@Q%%C‘%W §%§3§§5\#494 confirmed by LC

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

i soxazol yl 1gb hhd%etmmﬁkﬂﬂoxMM4343Qme-d1bmeﬂ) by G- M5, t,=35.61 min
(Met hod W Pinlvth

2, 2-Di chl orraomlmn%hzlzn@xmhepblﬂﬁohsw@ew] -phonyilstsesampids) MoKssia |
15  confimned by LC-MS, t,=26.10 min (Method W) MH'=544-548

Compound 77: 2,2-Dichloro-N-{3-[3-(2-methoxy-6-triflucromethylpheny!)-5-
isoxazolyl]phenyl] Acetamide; MW=445 confirmed by LC-MS, t.=35.02 min
(Method W) MH"=444-448

Compound 79: 2,2-Dichloro-N-[3-[3-(2-chloro-6-cyclopropylphenyl)-5-
20  isoxazolyl]phenyl] Acetamide; MW=422 confirmed by LC-MS, t,=38.28 min
(Method W) MH=421-425

Compound 81: 2,2-Dichloro-N-[3-[3-(2-chloro-6-methoxyphenyl)-5-
isoxazolyl]phenyl} Acetamide; MW=412 confirmed by LC-MS, t,=34.75 min
(Method W) MH"=411-415

25 Compound 83: 2,2-Dichloro-N-[3-[3-(2-chloro-6-hydroxyphenyl)-5-
isoxazolyl]phenyl} Acetamide; MW=398 confirmed by LC-MS, t,=18.04 min
(Method X) MH =397-401
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|

Acet am de; MAE451 confirmed by LC-MS, t,=28.75 mn (Method X) MH=450-454
Compound 139: 2,2-Dichloro-N[3-[3-(3-carboxy-2, 6-di chl orophenyl)-5-

i soxazoly Acet am de; MAE460 confirnmed by LG M, t, 3 i

( Met hod V\I)’J"E/Eﬁg%g - 463 25 Conpound 141: 23°APRIE 2006
2,2-Dichloro-N-[3-[3-(2-chloro-5-trifluoronethyl phenyl) -5-

i soxazol yl 1.de. i . X F22.11 mn
(Vethod o PS8 S5 200 Hre b B AR B B rcnie R 773
ci hyl encoxy) pnema b Saxarol yl 1 - phenyl | Acet am de: W54 Gonfirmed by LG
et eneox enyl]-5+1 soxazo - phen cet am de; confirnme -
VB, yt , :28.@&HPQ&E)M{hW8X%2NI—|¥:542- 54% Conmpound 145: Y _
2,2-Difluoro-N[3-[3-(2,6-dichlorophenyl)-5-isoxazol yl ] phenyl] 5 Acetani de;
MAE383 congj LM = b B Mi3382- 386 Conpound
149: 2, 2- @%’Fgg%@ﬁ’[ ng@c?ig%%g;fﬁﬁg%g%&ﬁn%@ﬂ%n%em% ™
i soxazdl yl dxadmnyly])|pheeyid diceamidaE W=4lGrdonfirmed by LCAMSSE, =t 18:3mi8 m n

Met hod = - 0 und 151: 2,2-Dichloro-N[3-[3-[2-chloro-6-(4-
f:ar boet h\(;\z& ?%833&@?’5&%7@%?&%4 soxazol yl ] - phenyl ] AceE arri[ de;[ MAES37 (
confirmed by LGM, t,=39.98 mn (Method W MH=536-540 Conpound 153:
2, 2-Di chl = F63- ): I - i od_yvl ] phenyl
Acet am de;%em 2{41%1 E‘g'mg %%g%@%&%@%?ﬂ%&%g%ﬁ? n ; ne{)ﬁlggdlﬁli%ﬁ§?c§M¥l+]:24l- Z4!5
Conpound  15&xazalyBphergf] Acatarnide 3MWEB=#25 ¢onfirored oyl LOdMB tiryl ). phaminy| | - 5-

i soxazol yl j n ﬁé@ﬁ@l . MME446 confirmed by LG M, t,=23.63 mn
(Met hod W ad 3. *%?r#ﬁ%m 157:
2,2-Dichloro-N[3-[3-(2-carboxyphenyl)-5-isoxazol yl ] phenyl] 20 Acet am de;

MAE39% o orEompbind 911 E2MBichlora- M- 302 nfeWiixy 6 méinyMiengB05.394 Compound 159:
2,2-Dichloro-N-[3-[3-(2, 4-dichl orophenyl)-5-isoxaZol yl Tphenyl] Acetam de
Conpound ligaxazolybip | deatamideaMW=391 b@lfzmedeb@Mg,)tr%%-Q%mnol yl ] phenyl ]

Acet ami de; 4 Y y LCMS, t,=39.69 mn (Method W MH=452- 25
456 @npod%%éivfﬂﬁ 55908

2,2-Dichloro-N[3-[3-(2, 3-di net hyl phenyl ) - 5-i soxazol yl ] phenyl ]
Compound 93: 2,2-Dichloro-N-[3-[3-(2-isopropyl-6-trifluoromethylphenyl)-5-

isoxazolyl]phenyl] Acetamide; MW=457 confirmed by LC-MS, t,=18.11 min
15 (Method X) MH"=456-460

Compound 95: 2,2-Dichloro-N-[3-[3-[2-chloro-6-(N-morpholino-2-
ethyleneoxy)phenyl]-5-isoxazolyl]-phenyl] Acetamide; MW=511 confirmed by LC-
MS, t.=10.49 min (Method Y) MH'=510-514

- Compound 97: 2,2-Dichloro-N-[3-{3-(2-chloro-6-cyclopentylphenyl)-5-
20  isoxazolyl]phenyl] Acetamide; MW=450 confirmed by LC-MS, t,=22.35 min .
(Method X) MH ' =449-453

Compound 99: 2,2-Dichloro-N-[3-[3-[2-chloro-6-(4-methylpiperazino)phenyl]-5-
isoxazolyl]phenyl] Acetamide; MW=480 confirmed by LC-MS, t.=25.83 min
(Method W) MH'=479-483

25  Compound 101: 2-Jodo-N-[3-[3-(2,6-dichlorophenyl)-5-isoxazolyl]phenyi]
Acetamide; MW=473 confirmed by LC-MS, t,=35.62 min (Method W) MH'=472-
476
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Acet am de;  MM375 confirnmed by LG M5, t,=37.62 mn (Method W MH=374- 378
-53 WD 03/040112 25 APRIL 2006 Corrpound 165:

2,2-Dichlor (2, 6-dichl orophenyl ) - 5-i soxazol yI ]-6-
Acet ani de; M%‘"E%nfl rmed by LG-MB, 't,=36.48 nin (Mt hod%%ﬁ*i%‘ﬂ%
Conpound 167: 2,2-Dichloro-N-[3-[3-(2, 6 di chl orophenyl ) - 5-i soxazolyl]-2 5

et hy! phenY dor -ﬁgﬁ{jﬁgid%ggz MHAIOroRIBLB IR uRY o G MRyl gnerift§585 M n (Method W

2, 2- Di chl or isoxaidylfitheafl] AediaotifleMPpfreddgl confrmedbbak GCHME] {-622.05 min

mor phol i no) I am,de; . MAM501 confirnmed by LCGMS, t,=39.1 0 mn
(Met hod W wﬁm@%%%ound 171:
2,2-Dichloro-N[3-[3-(2, 6-di chl orophenyl)-5-isoxazol yl]-6-(N

rmr phol i no- Zj(ﬁ.tl %D%ggﬂoéﬁggIégqadﬁclo%gﬁé-nmﬁﬁrbﬁﬁﬂﬁdﬁhényﬁlﬁwa

,=27.77 mn t hod ound
2 2-Di chf or @somoeylﬂme(ml] acgﬁaund@rMﬂheiﬁ,m cpnfrmedbbakEHYS) t637 Fmioxypheny! |

Acet ami de; 46 LC-Ms, t,=20.80 mn (Method 15 X)
MHH=445- 449 %ﬁﬁ%ﬁ@%%?%

2,2-Dichloro-N-[3-[3-[2-chloro-6-[4-(N-piperidinyl)-N

pi per| di nyI nd F07: 20X BicHIytol N8 8L (R, 6Adichiaropenyl &ﬂc&z@ f4-(qed by
LC M5 =27.95 mn &_Met hod V\)OM—Itr[—r[B (- 551 iﬁrgipp((!}unﬂvWi 4o

2,2-Di chI or Saqphgdinpsul anoyhl phreswhetatgmide; Mo¥z %ﬂlqﬁpméfil\YV]LQMSAé:e’@arﬁl"de
M/\#382 confi 1qg 5 mn (Method Y) M+H#+=381-385 Conpound 179:
2,2-Dichl oréﬁ%ﬁ#@@%mﬁg%l )-5-isoxazol yl ] phenyl] Acetam de; MM426
confi r med by LCGMs, t,=15.59 min (Method Y) M+H=425-429 Conpound 181:
2,2-Dichdor @dﬁaﬁtﬁrﬂﬂ({% XhDichiefo-Ni[B[GHRarifluprometindoa@ol yl | phenyl ]

Abet ani de; . MAE426, conf i r med

Conpound 183ethy] amaaéwmhsnxﬁfgs?@zeb’%‘fﬁu%wm nﬂ§=§WﬂM‘§_¥‘]€4ﬁgnsﬁ? 2

2ea %0 03/ 28! = mn (Method Y) MH=376-380
Aea 00 03 o F OB 1S2BE R AyRnbd Wi 314538

Compound 111: 2,2-Dichloro-N-[3-[3-(2-chloro-6-cyclohexylphenyl)-5-
isoxazolyl]phenyl] Acetamide; MW=464 confirmed by LC-MS, t,=22.70 min
15  (Method W) MH'=463-467

Compound 113: 2,2-Dichloro-N-[3-[3-(2-trifluoromethoxyphenyl)-5-
isoxazolyl]phenyl] Acetamide; MW=431 confirmed by LC-MS, t,=34.26 min
(Method W) MH " =430-434

Compound 115: 2,2-Dichloro-N-{3-[3-(2-carbomethoxy)phenyl-5-isoxazolyl}phenyl]
20  Acetamide; MW=405 confirmed by L.C-MS, t,=7.08 min (method z) MH =404-408

Compound 117: 2,2-Dichloro-N-[3-[3-[2-chloro-6-(N-imidazolyl)phenyl]-5-
isoxazolyllphenyl] Acetamide; MW=448 confirmed by LC-MS, t,=24.72 min
(Method W) MH =447-451

Compound 119: 2,2-Dichloro-N-{3-[3-(2-isopropyloxyphenyl)-5-isoxazolyl]phenyl]
25  Acetamide; MW=405 confirmed by LC-MS, t,=34.78 min (Method W) MH'=404-
408

Compound 121: 2,2-Dichloro-N-[3-[3~(2,6-diisopropylphenyl)-5-isoxazolyl]phenyl]
Acetamide; MW=431 confirmed by LC-MS, t,=22.32 min (Method X) MH'=430-434
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Conpound 185: 2, 2-Di chl oro-N-[3-[3-(2-brono-6-chl orophenyl)-5

i soxazol yl*ﬁ/ﬂi}aﬁh%}z Acet am de; MM461 confirnmed by LCMS, t,=15.58 nin
(Met hod V) =260- 464 Conpound 187: 5 APRIL 2006
2,2-Dichloro-N-[3-[3-(2-chl oro-6-(4-am no-N-pi peridinyl)phenyl]- 5

5- 1 50xaz01 BRI ds: ACEOATIAR.NYWA4O. RAINSHEOL DicohGodiipens? 90 1 1

(Met hod Y) 483 Preparatio
2, 2- Di chl olAwetsfide; NMW-2126 canfiimhal mphEayIS) t.52 48 2yid (Mesthiodh X0 MM 343487 | 10
Acet am de (Conpound 25) Step 1 2, 6-Di chl orobenzam doxi me (1.0g) was

di ssol ved | ridine. m, . ni t yl ,.chl ori .0.91gm ..1.0 nol ar

equi val ent ff‘\ﬁg‘g""&’m aillﬂ'g 1‘&‘8?'1‘9&{’32?%2’é“i‘%'t‘]‘?f‘?'ff‘%@aé‘a?ﬂ‘%‘g}s‘ﬁﬁyé%é‘ﬂt ure for
1h under nphéR@RSLisdxagslyIpREMDH] AbetBfhide; NW=43 cihfmsed By LOMBRE=0p8bed to
roomtenperature, and poured into ice water. The pH of the solution was
adj ust el t oninethad MO $I42:8460 t h 2M aqueous sodi um carbonate sol uti on.
The m xture was extracted with ether and the organic | ayer was dried over

anhydr ous di um at fihLter centrate nder r ed pressure
to dr ynesstowoﬁ?wggi%g ‘%@’%&ﬁgé353%3’%8318(4?%“33&?3%20&@3%i on of
hexanes Forﬁdﬁﬁ)ﬁﬁhéﬂ ?ﬂcﬁﬂiﬁe; MW=446 confirmed by LC-MS, t.=36.71 min (Method _
3- (2, 6-dichl orop| eng"l‘qﬂ- 5-(3-nitrophenyl)-1, 2, 4-oxadi azole as a white solid
(0.69q) . IW?M&E&M ? DVMBO-d6): 8.52 (s, 1H), 8.38 (d, 1H), 8.18 (d, 1H),
7.78 (t, 1H), 7.57 ppm(m 3H). LCM5t, =38.2 min (Method W MH+NA = 359

25 Step' 2 ' X a4 ] [ d i
cthyl * hoot SOTPpIA L BRI SoRNB ARG oy Rop el AR by} P,
equi val®nt Aceamids dW=4Th eonfiinéd b5y L GaBISS t, =22 2d nflh (Method XyDEHE:4N4e41Dr | h.
An additional 1.2 nolar equivalents of tin (Il) chloride was added. After a

further 4h_at roomtemperature, the reaction 30 n xtur s diJuted with '
et hyl acet Mw%ﬁ@%ﬁeﬂh@%—% 1f?r‘99§t =N‘dﬂli§thY§?‘€§ﬁ1‘%N ayer was
dried over hn 2 hdrviT Ch1602 Ahe i
educed pr Bt LSRR FESHE I Eph it AERRRVAPAREI LSRR BYIC

3- (2, 6- di cMSyrie26ctmjn GIétBod WhHDERAEMRI1)4851, 2, 4- oxadi azol e as a white solid
in quantitative yield. NVR (300 MHz, DVvsSO d6): -55 WO 03/040112 25 APRIL

T oad o Edmpdigld 132 1B)-23-DicHloro-N5-5 L2-cAloks-6 13 imbyiantho-: 7 PP
15  pyrrolidino)phenyl]-5-isoxazolyl}-phenyl] Acetamide; MW=494 confirmed by LC-
MS, t,=30.00 min (Method W) MH '=493-497

Compound 135: 2,2-Dichloro-N-[3-[3-(3-carbomethoxy-2,6-dichlorophenyl)-5-
isoxazolyljphenyl] Acetamide; MW=474 confirmed by LC-MS, t,=35.61 min
(Method W) MH"=473-477

20 Compound 137: 2,2-Dichloro-N-[3-[3-(2,3,6-trichlorophenyl)-5-isoxazolylJphenyl]
Acetamide; MW=451 confirmed by LC-MS, t,=28.75 min (Methed X) MH'=450-454

Compound 139: 2,2-Dichloro-N-{3-[3-(3-carboxy-2,6-dichlorophenyl)-5-
isoxazolyl]phenyl] Acetamide; MW=460 confirmed by LC-MS, t,=31.46 min
(Method W) MH=459-463

25 Compound 141: 22-Dichloro-N-[3-[3-(2-chloro-5-trifluoromethylphenyl)-5-
isoxazolyl]phenyl] Acetamide; MW=450 confirmed by LC-MS, t,=22.11 min
(Method X) MH"=449-453
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MS t,==33.1 min (Method MO M+ = 307 Step 3 5 The ani nophenyl oxadi azol e
prepared in Step 2 (200ng) was dissolved in 5 nlL of di chI or onet hane,

triethyl anygeshifi sk, 1.0 nolar equivalent) was added ﬁltl Xt ure was
cooled in apl ?cegl%%th under. nitrogen. Then dichl or oacetyl gms (65L,

1.0 nol ar equival ent) was added and the m xture was allowed to stir for 2h
at 0 C Theos:painidar43vva$2-ﬂi1¢hlmxed\h{m[a [dj@@bl@]bm&t(wamerphnﬁnbuen washed with

saturated 10 a ueous .sodj c I | owed ripe. ic |ayer
was dried o@téy eng ¥y- -e&reﬁ?ﬁgﬁpﬁwé P‘?tﬁ'mﬁeg’}l‘f %%ququg'aamdery
reduced pr e@fgﬂte_zts%ghlxﬁxmﬁhgﬂmggﬁexg?]%{ygL;/f:at| on by coI um chr omat ogr aphy

“on silica gel? "eluting acetate, gave a colorless
oil. Trituration of the oil with hexanes-ethyl acetate gave the title

conpound, 2Cantiounddds: 1%7-Bifl@roN-63-03 € 6alicihephénylpS4sbxazdlyllphenyl]

Ocis) S . Aubrides bG8 Bop Gandiy L £ 535 hptin fvBloa Wil

3H), 6.09 ppgg (s, 1H). LC—I\/Bt =20.71 min (Method X) M+ = 418 Preparation
of Pyrazol es 20 2, 2Di chl or o- N-13 13- (2, 6-di chl or phenyl ) - 5- (pyrazolyl)]
phenyl] Acetam de ~ (Conpound 189) Step 1 To a stirred solution of lithium

bi s(trimet h@bmpwmﬂd#ﬂdézl)iﬂllml-lﬂ-r[ﬁ[h' -(25%- diﬂuommetbh)dphmyl)l—ﬂ m., 1.1 nole

2.5, chl of BRLHEBIRERBHLACGERts N 07 hor ety Lo M P bR T ar ous.

t et r ahydr of (Vjathod W§ MEFS:d6L4m M xture was stl rred at -20 Cfor 2 h. The
reaction m xture waS re-cooled to -70 C, and a solution of

3-ni trobenzoyl cyani de 900 nol ar equi val ent) in tetrahydrofuran was
added dibpwCemponrd 13134, n%@f@rﬂd?’r[és[arﬁhﬂeotﬁa@-pr epared according to the

procedures of, S Y, uel : _
62, 3036- 303‘%zlrb Eg%gﬁre ﬁéhenghls ‘SI°83%°%;£ &lgﬂk?%‘%‘gﬁbf T oézr%gf‘ﬁ & was
stirred at bPDM-MIMEBAYSmEinf(MetRbd WHKIH'e886i5d0 was quenched by the

addition of saturated aqueous ammoni um chl ori de. The reaction mxture was
extracted wth ethyl

c e. . Th nic. | aye er. anhydrous -56
WO 113/ 0401¢9mppu A#Flﬁs bl%ﬂpﬁkh?éﬁgf(at@or¥ Srmeh @H“{f%?g)lﬁ'@ﬁﬁléﬁt rated under
reduced preggiiRiiphehi] aetamiéle MW=443 confirmed by LC-MS, t,=6.62 min (method

15 z) MH'=441-445

Compound 155: 2,2-Dichloro-N-[3-[3-[2-(N-morpholinomethyl)phenyl]-5-
isoxazolyllphenyl] Acetamide; MW=446 confirmed by LC-MS, t,=23.63 min
(Method W) MH '=445-449

Compound 157: 2,2-Dichloro-N-[3-[3-(2-carboxyphenyl)-5-isoxazolyl]phenyl]
[ 20  Acetamide; MW=391 confirmed by LC-MS, t,=6.40 min (Method Z)) MH'=390-394

Compound 159: 2,2-Dichloro-N—[3-[3—(2,4-dich10rophenyl)-5—isoxazolyl]phenyl]

Acetamide

Compound 161: 2,2-Dichloro-N-[3-[3-(2-benzyloxyphenyl)-5-isoxazolyl]phenyl}
Acetamide; MW=453 confirmed by LC-MS, t,=39.69 min (Method W) MH"'=452-
25 456

Compound 163: 2,2-Dichloro-N-[3-[3-(2,3-dimethylphenyl)-5-isoxazolyl]phenyl]
Acetamide; MW=375 confirmed by LC-MS, t,=37.62 min (Method W) MH'=374-
378
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crude solid product was purified by colum chromat ography over silica gel
using hexanes an]g ethyl acetate to give the desired

1- (2, 6- di WP 8¥SAny1 ) - 3- (3-ni trophenyl )- 1,3 d

L G aLcheoTEhem) s ¢ ($ Y S WA ook '%@%lzﬂ?ﬁ@‘b%?”%g (m

211 6. 43

di s)sol ved Fﬁ]’ﬁg’t ﬁanoﬁse% mglr&? ?g%gaggﬁ;%hgﬁﬂfgﬁgt’zﬁé@ nohydrate (5

mol ar equi nﬁﬂglp}&)lyﬂmcbenamidqmw-m aoaficeed ba i €HMS, ¢=0648aninq Miethdd The

m xture was _Hgﬁég? at 80-90 C overnight. The solvent was renoved under

reduced pr esi due was dissolved in ethyl acetate and washed
W th saturated sodi um bi carbonate sol ution. The organic | ayer was dried

over anhyd i i} 9.6- . reduced
pressure tg‘agﬁ’\?z&?h%?s&l %m%ryrrgz%-?g%as &Bﬂlo% SO?I d (57 ;q NVR (300

MHz, 15 CDaikfiylphengl Adetamldd,)M%lwﬂ o(onflrtﬁbtj by LMY, t,=33B851hin (Methodd, 2H),
7.33 (m 1%@82%412% LCGM5st, = 14.53 nun (Method Y) M+ =
333-337 St 20 (2 6- d| chl orophenyl) 5-(3-nitrophenyl) pyrazole
prepared in Step 2 (57ng) was dissolved in 50% aqueous ethanol and treated
with iron pg ’im(i5l%9n@z2 @mlﬁ&’oﬁN—[?IEBH(Z%hﬁ@ﬁl%hph@ﬂﬁ%-@%%b’@l]&ﬁlml' de (18.2

ng, 2 nol ar edui val ents). m Xt ure was heated at 70-80C for 4h. The
reacti on ninetphoiinaiphenyldlAsdtamide; dbW=50 epafiomed by LEMSE t.+=88A48dniand t he

filtrate 0 ke ryness under reduced 25 pressure. The residue
was di ssomﬂﬁ’l H@Rm _g@t "'{e]I and washed with water and brine. The organic
| ayer was dried over anhydrous sodiumsulfate, filtered and concentrated

under yeduCQthpd mme Z!lmtbhlﬁo-N—[.’» [3-(2 6-d1chlorophenyl) 5-isoxazolyl]-6-(N-
3(26d|chlooh 5- (3-am no hen )pyrazole as a white solid (27nmg).
NVR (300 IVHZ)I'P}’QE!@ et ylengompheg azlydez MW=345 copfipmed py LC-M3,, 7. 11 (m

2H), 6.68 p ghin (Method Z) MW= 303- 30 307 St ep
4 Di chl oroéce |c ac:éyle(tkgd@ﬁq{ 17 ol ar equi val ents), O-

(7-azabenzotriazol-1- yl)-N,N,N , N - tetranethyl uroni um hexafl uor ophosphat e
( HATU) (38(tgmpbuhdrfn|3ar2 2—1)56111&1@-10{53QMZMﬁﬁloﬁﬁiﬂehyl?-Gﬁﬁomulyl/]aﬁ-ent), and

N-rrethlntor hol | ne( 22] ui val ent were dissolved in
Y O R ey cetaraide; MRV-2H48 Sitirned by Lo VS &, D088 i (Method

15 X)MH™=445-449

Compound 175: 2,2-Dichloro-N-[3-[3-[2-chloro-6-[4-(N-piperidinyl)-N-
piperidinyl]phenyl]-5-isoxazolyl]phenyl] Acetamide; MW=548 confirmed by LC-MS,
t,=27.95 min (Method W) MH'=547-551

Compound 177: 2,2-Dichloro-N-[3-[3-(2-chlorophenyl)-5-isoxazolyl]phenyl]
20  Acetamide; MW=382 confirmed by LC-MS, t,=15.45 min (Method Y) MH'=381-385

Compound 179: 2,2-Dichloro-N-[3-[3-(2-bromophenyl)-5-isoxazolyl]phenyl]
Acetamide; MW=426 confirmed by LC-MS, t,=15.59 min (Method Y) MH"=425-429

Compound 181: 2,2-Dichloro-N-[3-[3-(2-chloro-6-nitrophenyl)-5-isoxazolyl]phenyl]
Acetamide; MW=426 confirmed by LC-MS, t,=14.47 min (Method Y) MH =425-429

25 Compound 183: 2,2-Dichloro-N-[3-[3-(2-methoxyphenyl)-5-isoxazolyl]phenyl]
Acetamide; MW=377 confirmed by LC-MS, t,=14.90 min (Method Y) MH'=376-380
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anhydr ous dichl oronet hane and stirred for 5 mnutes. Then the 3-(2, 6-

di chl or ophenyl ) - 5- (3-am nophenyl ) pyrazol e prepared in Step 3 was added, and
-the mxtuweB8f#Hied at room tenperature overnight. The_.re gg&n . xture was
diluted with 5 ethyl acetate and washed with 1M aqueousz§y‘§}is 31%6 acid,
saturated spdj I1Gal b4 041 r Theaf gani c | ayer was
dried over gﬁh'&g}lgﬁs‘}%gb?{%%&%é%& aha,%"pl M@?%g ({hfbgﬂg}wggngent rat ed under
reduced pr egskuzelyl[phenyl] Adetamides MW=465 copfirtieldi by ©MS,al 1ssEmiwmat agr aphy
eluting with 25% et hyl acetaée in hexanes to give

.2, 2-Di chl or@“ﬁhPQ-‘[’b&-@%@G(&f‘ 4l or ophenyl ) - 5- (pyrazol yl )] phenyl] acetani de
as a 10 white solid. NMR (300 MHz, CDC13): 8.40 (broad s, 11:1), 8.00 (broad

s, 1), 7.6 7: 8, 2Bichi8 %H}siﬁ 1oP8-64Hamiflo-REpiphfi kgl 6. 07
ppm (s, 1H).é°ff%-ml\l/ga'lti}3= 13. 1]5 r€1°n I\/ét gogh\(?3 wﬁf‘“ﬂ%iﬁ i% ﬁg@gl)@’xeé‘ | ary
Conpounds of-idoxezdlyl phenybhAtetiide; MWER T cenfainetibyrLC-BIS,ResllOi%0animon 15 7. 2.1
Repl i con As T inhjbitory activity of certain exenplary conpounds of the
i nvention @X%Hm%d_ﬂﬁﬁé an HCV replicon assay. The HCV replicon can

i ncl ude such features as the HCV 5 untransl ated regi on including the HCV

| RES, the plfagatisibf RRH-Oksdlassled ON. sel ected HCV genes encoding HCV
pol ypepti des, 20 sel ect’abl e markers, and a reporter gene such as luciferase,

G-P, etc. In the i - i - ising cells

(obt ai ned 1rom Rg??ﬁﬁégf gﬁ-i%—lf%;—ddﬁ’@@t silirte BRadaRs O AT

285: 1101-%113) wer 2ceapydg (Gpmpou gty of between about 5,000 and 7, 500

cells/well onto 96 well plates (about 90 pl1 of cells per well) and

i ncubated at 37 5% CO2 for 24 hours. Then, the test 25 conpound (in a
b

\(ol ume of about was added to the wells at various concentrations and
the cells were ih6dbmhkdofenramidozinak €1i.0g)avas2dsshived én pyidineand mei f er ase

. Th edj i ted f h | ] d Br,i t-d P ,
Vad Son, witpharp srahde @ dem. 1 dlE Bt caielenl e aedl R RMHOREB d ng 1 0
the mensuf agtidgek rSorh Rehpeiatuk<rds 1h Bhil & dittogdnh theBHeStRE 2@ ERIMNITHEAS

diluted 1:1 with PBS 30 and 100 1 of diluted reagent was added to each well.
After 5 m nsadftidnigapencleshtogoom tesoperatng and pauesd inigded waten The pHiofthavas

quantified w,th a |un.n er. ln this sSa e ampunt,. of test conmpound
that yiel detP$Bo¥es %Hdﬁsg?q?%nap?ﬁo"luﬁ%{é*ye?%gé Wléh‘?@?ﬁ%‘ﬁmtsl LB GO o1 i ned.
-58 WO 03/ Oddhltioh. ZEheARRithre 24d@xtracted with ether and the organic layer was dried over

anhydrous sodium sulfate, filtered and concentrated under reduced pressure to dryness.

20  The residue was dissolved in ethyl acetate. Addition of hexanes to the solution gave
3-(2,6-dichlorophenyl)-5-(3-nitrophenyl)-1,2,4-oxadiazole as a white solid (0.69g).
NMR (300 MHz, DMSO-ds): 8.52 (s, 1H), 8.38 (d, 1H), 8.18 (d, 1H), 7.78 (¢, 1H),
7.57 ppm (m, 3H). LC-MS t, =38.2 min (Method W) MH"+NA = 359

25 Step'2
The nitro oxadiazole prepared in Step 1 (200mg) was dissolved in ethyl acetate

(20mL) and tin (II) chloride dihydrate (162 mg, 1.2 molar equivalent) was added. The
mixture was stirred at room temperature for 1h. An additional 1.2 molar equivalents
of tin (II) chloride was added. After a further 4h at room temperature, the reaction

30  mixture was diluted with ethyl acetate and washed three times with water. The
organic layer was dried over anhydrous sodium sulfate, filtered and concentrated
under reduced pressure to give the desired 3-(2,6-dichlorophenyl)-5-(3-aminophenyl)-
1,2,4-oxadiazole as a white solid in quantitative yield. NMR (300 MHz, DMSO-d;):
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7.2.2 Western Bl ot Assay Certain exenplary conpounds of the invention were

also tested for their ability to inhibit HCV replication using a

quantitati V@ "2 n bl ot- anal ysis 5 wi th antibodies S%CAM ?poghe HCV
plii‘con cells

nonstructural protein NS5A. Actively dividing 9-13 re wer e

vl | | and THEboikd 450 Zad Bl i 30ty e ropd & 2. YT O 2

concentr at 9§38 1tBHI(MQIBOWSI{T 2 387vol une of 10 ul) were added to the
wells and the cells incubated for another 48 hours. Protein sanples were

prepared fromthe 10 cultured cells, resolved on a SDS- PAGE gel and
transferred to %ni t3rocel | ul ose nenbrane. The nenbrane was bl ocked with 5%
non-fat nmilk i n"PB®%f or 1 hour at roomtenperature. Primary antibody (anti

NS5A angi body; Bt iagh&Phen N}&Bﬁ@b%@@%b&ﬁ@ﬁ?@lie R200REY Rasidio MRS 1S T f or med

for 1 hour at roomtenperature, after which tRe menbrane was washed 3 times
(for 15 mi mlpef dichledmethate, RBETylaPB®E (99 1pl,us) tolefubalenf)Oyas dduedcanddi sh

R e T
PE ot o) A, TS0 AR08 A0 SRR By o

assay, the’gmIbatsolftion & dleredavitld dichidromethhaneshdthed Waskediaitheaturited he
amount of 20 NSH5A protein_ transl ated as conmpared to a control_ sanple (1C50)

was del@r niadeepus sRdivmekigarbenate folinveddhy b Birorgaric dayer wasidrigd 9398 ar e

To11m or 1 AUHTRS: fosiorR S, AfercfhF odnociril g lreded AR B3 0™ 0,

greater thafovkd ofi MPukifitd&tondRewlima¢hesfistygrapMaoy sitica igbE etinifgoiitied§:1exhi bi t ed
| C50s in the Replicqon assay in the nangnolar range. W) 0,3/040 1 1 2 25 '
APRI L 2006 hgxanes-etyl aeptptoeve aompleriess eaby briturggion of the o1l with hexanes-ethyl

acetate gave the title compound, 2,2-dichloro-N-[3-[3-(2,6-dichlorophenyl)-5-(1,2,4-

15  oxadiazolyl}]phenyl] acetamide, as a white solid (70 mg). NMR (300 MHz, CDCl):
8.34 (m, 2H), 8.05 (d, 1H), 8.00 (d, 1H), 7.59 (t, 1 H), 7.44 (m, 3H), 6.09 ppm (s, 1H).
LC-MS t, =20.71 min (Method X) MH" = 418 -

Preparation of Pyrazoles

20 2,2Dichloro-N—[3-[3-(2,6-dichlorphenyl)—S-(pyrazolyl)] phenyl] Acetamide
(Compound 189)

Step 1

To a stirred solution of lithium bis(trimethylsilyl)amide (1.0 molar in

25  tetrahydrofuran, 11mL, 1.1 mole equivalent) cooled at —70 under nitrogen was added
dropwise a solution of 2,6 dichloroacetophenone ( 965 mg, 1.0 molar equivalent) in
anhydrous tetrahydrofuran. The resulting mixture was stirred at —20 °C for 2 h. The
reaction mixture was re-cooled to -70°C,and a solution of 3-nitrobenzoylcyanide
(900mg, 1.0 molar equivalent) in tetrahydrofuran was added dropwise. The 3-

30  nitrobenzoylcyanide was prepared according to the procedures of S.Yamaguchi et. al.
in , Bull. Chem. Soc. Jpn. 1989, 62,3036-3037. The mixture was allowed to warm to
room temp over 1h and was stirred at room temperature for 2h. The reaction was
quenched by the addition of saturated aqueous ammonium chloride. The reaction

mixture was extracted with ethyl acetate. The organic layer was dried over anhydrous
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sodium sulfate, filtered, and concentrated under reduced pressure to dryness. The
crude solid product was purified by colummn chromatography over silica gel using
hexanes and ethyl acetate to give the desired 1-(2,6-dichloropheny!)-3-(3-nitrophenyl)-
1,3 propanedione. NMR 300MHz (CDCL; ) 8.75 (m, 1H), 8.40 (m, 1H), 8.28 (m,
1H), 7.69 (t, 1H), 7.39 (m, 2H), 6.43 (s, 2H)

Step 2 '

The diketone prepared in Step 1 (100mg) was dissolved in ethanol. To this
solution was added hydrazine monohydrate (5 molar equivalents) and 1 drop of
concentrated hydrochloric acid. The mixture was then heated at 80-90 °C overnight.
The solvent was removed under reduced pressure. The residue was dissolved in ethyl
acetate and washed with saturated sodium bicarbonate solution. The organic layer was
dried over anhydrous sodium sulfate, filtered , and concentrated under reduced
pressure to give the desired pyrazole as a white solid (57 mg). NMR (300 MHz,
CDCls): 8.69 (t, 1H), 8.22 (m, 2H), 7.62 (t, 1H), 7.44 (d, 2H), 7.33 (m, 1H), 6.86 ppm
(s, 1H). '

LC-MS t, = 14.53 min (Method Y) MH" = 333-337

Step 3

The 3-(2,6-dichlorophenyl)-5-(3-nitrophenyl) pyrazeole prepared in Step 2
(57mg) was dissolved in 50% aqueous ethanol and treated with iron powder (57 mg, 6
molar equivalents), and ammonium chloride (18.2 mg, 2 molar equivalents). The
mixture was heated at 70-80°C for 4h. The reaction mixture was cooled to room
temperature then filtered and the filtrate was concentrated to dryness under reduced
pressure. The residue was dissolved in ethyl acetate and washed with water and brine.
The organic layer was dried over anhydrous sodium sulfate, filtered and concentrated
under reduced pressure to give 3-(2,6-dichlorophenyl)-5-(3-aminophenyl)pyrazole as a
white solid (27mg). NMR (300 MHz, CDC1;): 7.40 (d, 2H), 7.25 (t, 1H), 7.20 (m,
1H), 7.11 (m, 2H), 6.68 ppm (m, 2H). LC-MS t, = 5.66 min (Method Z) MH" = 303-
307

Step 4
Dichloroacetic acid (13 mg, 1.1 molar equivalents) , O- (7-azabenzotriazol-1-

y1)-N,N,N’,N’- tetramethyluronium hexafluorophosphate (HATU) (38mg, 1.1 molar
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equivalent), and N-methylmorpholine(22pL, 2.2 molar equivalents) were dissolved in
anhydrous dichloromethane and stirred for 5 minutes. Then the 3-(2,6- "
dichlorophenyl)-5-(3-aminophenyl)pyrazole prepared in Step 3 was added, and the
mixture stirred at room temperature overnight. The reaction mixture was diluted with
5 ethyl acetate and washed with 1M aqueous hydrochloric acid, saturated sodium

bicarbonate solution, then brine. The organic layer was dried over anhydrous sodium
sulfate, filtered , and concentrated under reduced pressure. The crude product was
purified by column chromatagraphy eluting with 25% ethyl acetate in hexanes to give
2,2-Dichloro-N-[3-[3-(2,6-dichlorophenyl)-5-(pyrazolyl)] phenyl] acetamide as a

10  white solid. NMR (306 MHz, CDCls): 8.40 (broad s, 1H), 8.00 (broad s, 1H), 7.62 (t,
2H), 7.43 (m, 3H), 7.30 (m, 2H), 6.78 (broad s, 1H), 6.07 ppm (s, 1H). LC-MSt,=
13.75 min (Method Y) MH' = 415-419.

7.2  Exemplary Compounds of the Invention Inhibit HHCV Translation
Or Replication

15 7.2.1 Replicon Assay

The inhibitory activity of certain exemplary compounds of the
invention was confirmed using an HCV replicon assay. The HCV replicon can
include such features as the HCV 5’ untranslated region including the HCV IRES, the
HCV 3’ untranslated region, selected HCV genes encoding HCV polypeptides,

20  selectable markers, and a reporter gene such as luciferase, GFP, efc. In the assay,
actively dividing 5-2 Luc replicon-comprising cells (obtained from Rolf
Bartenschlager; sece Lohmann et al., 1999, Science 285:110-113) were seeded at a
density of between about 5,000 and 7,500 cells/well onto 96 well plates (about 90 pl
of cells per well) and incubated at 37 °C and 5% CO, for 24 hours. Then, the test

25 compound (in a volume of about 10 pl) was added to the wells at various
concentrations and the cells were incubated for an additional 24 hours before
luciferase assay. The media was aspirated from each well and Bright-Glo (Promega,
Madison, WI) luciferase assay reagents were added to each well according to the
manufacturer’s instructions. Briefly, the Bright-Glo reagent was diluted 1:1 with PBS

30 and 100 pl of diluted reagent was added to each well. Afier S min of incubation at
room temperature, luciferin emission was quantified with a lL:minometer. In this
assay, the amount of test compound that yielded a 50% reduction in luciferase

emission (ICso) was determined.
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7.2.2 Western Blot Assay

Certain exemplary compounds of the invention were also tested
for their ability to inhibit HCV replication using a quantitative Westem blot analysis
5  with antibodies specific for the HCV nonstructural protein NS5A. Actively dividing
9-13 replicon cells were seeded into 6-well plates at a density of 1X10° cells/well in a
volume of 2 ml/well and incubated at 37°C and 5% CO; for 24 hours. Various
concentrations of test compounds (in a volurﬁe of 10 ul) were added to the wells and
the cells incubated for another 48 hours. Protein samples were prepared from the
10 cultured cells, resolved on a SDS-PAGE gel and transferred to a mitrocellulose
membrane. The membrane was blocked with 5% non-fat milk in PBS for 1 hour at
room temperature. Primary antibody (anti NS5A antibody; BIODESIGN
International, Saco, ME) incubation was performed for 1 hour at room temperature,
after which the membrane was washed 3 times (for 15 min per time) with PBST (PBS
15  plus 0.1% Tween 20). Horseradish peroxidase conjugated secondary antibody
incubation was performed for 1 hour at room temperature and the membrane was
washed 3 times (for 15 min per time) with PBST. The membrane was then soaked in
substrate solution (Pierce} and exposed to a film or quantified using an imager. In this
assay, the amount of test compound that yielded a 50% reduction in the amount of
20 NSS5A protein translated as compared to a control sample (ICs) was determined.
The results of the Replicon and Western blot assays are provided in TABLE 1,
below. In TABLE 1, a value of “+” indicates an ICsp of 10 uM or less in the specified
assay; a value of “-” indicates an ICsp of greater than 10 uM in the specified assay.

Many of the compounds exhibited ICsgs in the Replicon assay in the nanomolar range.
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Luci feras Screen 25 APRIL 2006 A counter scree e

identify non-specific inhibitors of the |uciferase repgﬁ\,@?@ﬂgﬂbégn t he
counter screen, a celjsly ngugifg,ragéeguﬁteq.cgﬁéémct such as a CW-driven

| uci ferase gene was used to identify conpounds that inhibit the 5 reporter

gene, and not HCV. In thesg / g@fek%ﬁ%ﬁ“ﬁ“%&gﬁiﬁ?@%wﬁ“ i itdds of

conprises a luciferase gene downstream o I'S permanently

i nt egr at ed thevhusifefase cdpoceDgare In the-dohiiter stresn, d-eall lieecarnyimg  corstueesuch

actively as a CMV-driven luciferase gene was used to identify compounds that inhibit the

5  reporter gene, and not HCV. In these CMV-Luc cells, the DNA construct, which

comprises a luciferase gene downstream of a CMV promoter, is permanently
integrated into the chromosome of Huh7 cells. For the counter screen, actively
dividing CMV-Luc cells were seeded at a density of 5000-7500 cells/well in a volume
of 90 ul/well into 96 well plate(s). The cells were then incubated at 37°C and 5% CO;

10 for 24 hours. Various concentrations of test compounds (in a volume of 10 ul) were
added to the wells and the cells were incubated for another 24 hours. Media was
aspirated from each well and Bright-Glo (Pharmacia) luciferase assay reagents were
added to each well according to the manufacturer’s manual. Luciferin counts were
taken using a luminometer. ICsq values were greater than 10 pM in the counter screen

15 luciferase inhibition assay for the compounds of TABLE 1 that were tested.
7.2.4 PCR Assay

A TagMan RT-PCR assay (Roche Molecular Systems,

Pleasanton, CA) was used to analyze HCV RNA copy numbers, which confirmed that
the viral genome of HCV is not being replicated. Actively dividing 9-13 replicon cells

20 were seeded at a density of 3 x 10° cells/well in a volume of 1 ml/well into 24-well
plates. The cells were then incubated at 37° C and 5% CO; for 24 hours. Various
concentrations of test compounds (in a2 volume of 10 ul) were added to the wells and
the cells were incubated for an additional 24-48 hours. Media was removed by
‘aspiration and RNA samples prepared from each well. TagMan one step RT-PCR

25  (Roche Molecular Systems, Alameda, CA) was performed using the freshly prepared
RNA samples according to the manufacturer’s manual and analyzed on an ABI Prism
7700 Sequence Detector (Applied Biosystems). The ratio of HCV RNA to cellular
GAPDH RNA was used as in indication of specificity of HCV inhibition to confirm
that the viral genome was not replicated.

30 7.2.5 HCV Infection Assay

The activity of Compound 9 was also confirmed in an HCV
infection assay. The assay was carried out essentially as described in Fournier et al.,
1998, J. Gen. Virol. 79:2367-2374. Briefly, hepatocyte cells from a doner were plated
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vol unme of 90 ul/well into 96 well plate(s). The cells were then incubated at
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" were seeded at densi | s/well in a volume of 1 mM/well into

24-wel |l plates. The ceIIs were then incubated at 37 C and 5% CO2 for 24

hours. Various @dncedheafompounds AcsNopdipicial CellularandoAnimmlModdds ul ) were

added to the wells and the cells were incubated for an additional 24-48

hours. Media was renp7edl byCytatyxicieyt i on and RNA sanpl es prepared from each

wel | . TagMan one step RT-PCR 25 (Roche Mol ecul ar Systens, Al aneda, CA) was

performed using the freshl mmﬁ}ﬁﬂmﬁedﬁ' 187AL 6% 13| E,SI&QQQ,rﬂi%GS t31, BH 03,

manuf acturer's manual and an zed on an ABl Pri Sequence Det ect or

CAppl | od Bt 33880, 128020.708, §5.36, 7, Tored 1o 951, §|7a69 léip?ﬂ ¥used
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Conpound 9 msalw 1087, 21n#4, 61 75;123—1(1:15 73]f46c17Dﬂn(h$($BWere'lfhﬂedaﬁ&ay was

icarried out essentially as. desc Fou t al 9 Gen. |
Virol . 79: 296905Iily as Y*é’*thgwelh H&‘?f?ﬁwa(&gr{éw “\Rﬁ?é’ ‘Heglisy -74
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changed andCdllsMelbnmawudlewa@Oad)ja'di grown foay4 ir at_t317éCn@h day Emnohanged and
A T S N MY - T R T I N
10 Min thi ged8BaWere grown for an additional 24 hr at 37°C. On day 3, an ATP-dependent R-

Luciferase assay (Cell Titer Glo assay) was performed to determine the number of

viable cells. With the exception of compounds 67, 47, 69, 105, 27 and 23, all

compounds tested exhibited an ICs of greater than 10 uM, confirming that the

20  compounds are non-toxic. Of the remaining compounds, all but compound 69, which
exhibited an ICsg of 3 uM, had ICsps greater than 5 uM, demonstrating that these
compounds are well-tolerated, as well.

7.3.2 Animal Studies

The safety of compound 9 was evaluated in rats by both
25  subcutaneous and intravenous administration in several experiments. Doses as high as
30 mg/kg/day were well tolerated. The experiments performed are summarized below.
In a first study the toxicity of compound 9 was evaluated either by the
subcutaneous (SC) route or the intravenous (IV via jugular cannula) route of
administration in Sprague Dawley rats. There were two male rats in each group. A
30  dose escalation scheme was employed where compound 9 was delivered IV or SC for
3 consecutive days at a dose of 10 mg/kg (study Days 1-3) in 2 80%:20% - PEG/water
vehicle; delivered one day IV or SC dose of 30 mg/kg (study Day 4) in 100% PEG;
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7.3 The Conpounds Are Non-Toxic In Cellular and Aninmal Mdels 7.3.1
Cytotoxicity Conmpounds 67,167,169, 13, 1, 145, 29,119, 63, 31, 39, 103,
123,121, 9O4¥®RZ9 111, 85, 89, 109,127, 131, 95, 47, 2% P%}Eé &61 163,
3, 137, 10 15, 141, 41,53, 33, 113, 93, 105, 77, 91, 81, 8% 9 65, 7,

135, 51, 1394d%4 W"@ose OHS@ mgkg Y48dy iy 58if 100% PEQ} @ampaénd Pas weh, 73, 43,

171 and 101 were tested in a cytotoxl mtgg( assay with liver cells including
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all but conmpound 69, which exhibited an IC50 of 3 M had 1 C50s greater t han

5 M dermnsmpeatednbytﬁmw te Emaxaspauentd rapidlyasiabotiotver minadigs with a2 7. 3. 2
Ani mal St udi.e

f et f d9 | uat ed b th 25
subcut aneo®$ 2 Eﬁﬁt W?I?"ée %HB Co?r{‘lpaﬁtégcf’mf)vfl\%‘i sﬁﬁsatléséﬁ%mli‘?&gﬁs ryﬁ% ®Doses as
hi gh agp 3GERUtOTHAX 1§V§élﬁem 4t 2bShtS03hiRdtes ha eﬁﬁ@ﬁﬁé peadiss fRfffeamed are

summari zed below. In a first study the toxicity of conpound 9 was eval uated
ei t her by tth@ughlidmlmmmrsloslsg) route or the intravenous (IV via jugular

cannul a) route i st,ration a The

male rats in eagllf‘? 8?1?)‘515 dygamagg.@]‘)egfg ‘gf‘}“dﬁ?ae?ﬁl%ﬁé &\i?"étﬁﬂ Eﬁc’ﬁﬂ@
conpound 9%30@5@@%@00%\@1% Slfﬁefvefun%ﬂﬁﬂﬁ%@é&éd‘f@rtﬁéﬂ@n@kéﬂd&@%@a@f 10
ng/ kg (study Days 1-3) in a 80% 20% - PEG water vehicle; vered one day

|V or SC d&s@ mﬂ/ka@avrgndgwgwwem&w Mbmgfﬂsgmm pES2 mlﬁeg/m (m3ddition, 1 2 25

APRI L 2006 ,and f PEG ,Co d 9
e vl et e P oRfudeodhy. et PRt oBbe FBAAOK Ao RE R oe ot
adm ni st r atd alkg/da@waniethe vihenwabean hMr&@ﬁEshaascdrﬁfdlga@gﬂ Angﬁﬁpgrgalxleepton Day.
5 inmedi ate clinical signs (collapsing, thrashing, Bnea and reddi sh

di scol or ed foF thgantrgated coptsel with 3 male rats 'had 4 male rats eac arameters of study
included: clinical observations, body weights, hematology, clinical chemistry, gross

necropsy, organ weights, bone marrow assessment and histopathology of selected
20  organs. There were very slight decreases in red blood cells, hemoglobin and
hematocnt at 30 mg/kg relative to the untreated control but not the vehicle control.
Otherwise, there were no untoward findings in any other in life parameter, clinical
pathology, bone marrow cytology, gross and/or microscopic morphological changes
V attributed to compound 9 observed in the study. A dose of 30 mg/kg was considered
25 the NOAEL (no observed adverse effect level) by the I'V route of administration
during 7 days.

In a third study compound 9 was compared with two other compounds and
administered at a dose of 10 and 30 mg/kg in 100 % PEG and delivered by IV at a
concentration of 1 mV/kg/day first via a jugular cannula and when the cannula failed by

30 the lateral tail vein. A vehicle control group received the 100% PEG aldne at the same
volume. Groups comprised 3 males and 3 females each. Before reducing the dose to
10 and 30 mg/kg two rats received 100 mg/kg IV at a volume of 1 ml/kg. Both
animals died within a minute or two of dosing acutely from apparent respiratory

failure. Necropsy revealed only that a drug precipitate had formed at the terminal end
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5 The synptons were transient abating within 1 hour. Toxi cokinetic
determ natiens fromthe current study and what is known froman earlier

experi ment wieeiyaifat € high exposure fromthe 1V route h _| ower
exposure vi-a the subcutaneous route. As expected by th@aﬁn*g‘ 208fax is

achi eved rapidly at about two mnutes with a T1/2 of about 5 mnutes with
neasur abl e admiraanduld. Deattl map havebéenakioeiatsd withian eniiylittbanddbySC rout e Tmax

is achi eved at about 30 nmi nutes and exposuy s sustained, through 2
hour s_pbst - déesipitpted drug. Parppgicsofgipd m@wﬁdc &%maﬁpat,@%ﬂwsgshtf»he |V

route at do %(g;m gired for
"the 10 ny/ k}%@tg@f&o%chﬂ%%{?&%%%ﬁé n%prgp(f E%faél ak‘l ﬂﬁl HB(%S gf,? oup

was 2 rrt/kg/smmedb@&innEIMgﬁ:ﬁ:ctlbﬁsmswere t wo control groups. One control
recei ved 100 % PEG, al gne at olume of 2 m/kg/day while the, other was an

“untreated sham cdrimeal OQFQSM@OW bocgirwqggts,(l@m?,lpgy i chinigal ghemisiyand cont rol
wth 3 male falS)eBRd \éﬂrﬂﬁk%fé@éﬁ?zﬁg%wﬁﬂff %Uﬂ¥ﬁmh1ﬂ'9-{i
QY, lnlc ry, gross

clinical obséfvations, body yh

necropsy, orgavehiele goritsol. bx;trmcmsy therawsRIRF0Es @rnﬂxcmsebpmamh?haggmﬂf
sel ected 20 organs. There were very sllght decreases in red bl oad cells,
henogl obi n &hengenaserttsd vithcompopd £ aere deverthaless thapgeslesionsont r ol but

not the vehighe,Gons l%llmta&)hgftﬁ}ﬁﬁo%t SeltEfed TASHLIANEY e Bilbogs 1 any

ot her e pararre er pat hol ogy, bone nmarr6w Cytol ogy, gross

and/ or nmjcr eswejtel wih mmmtxea Isite Fecabteshe dsties buttarmding erdnmpesxiditd totheer ved
in the study. A _dose of 30 /| kg was conS| dered 25 the NOAEL qSno observed
adver se effé&@of@?eqa)’n‘b‘?@%@rql\tﬁ%lé’" offheFaruasayers ebstapieignd ihigs. 1 n a

third study H‘ﬂg‘ NAS

adm ni stere ggof i‘ga%g&‘gglé% %}64%3%%&%/%%@ n%e‘%ﬁ%?lsed] by 1V
at a lcopce{bbgm%emg%m?tﬁﬂéd lﬂrtaflﬂg/ekltiay: o‘ontrsltgmu;a 'Ehg:N@AELfma:ttra*llmoastd when thed
cannul a fai . a erg al | .yeln. ehi coptrol group receive
Che 10006 PEEIB YA dirorioiad o biiaed t delsnas MRS b0 wake o6 and 5

femal es each. Before reducing the dose to 10 and 30 ng/kg two rats received

100 ny/ kg |V at ay0! WRtshed PRIKILRM Are ARKIEVEs di ed within a nminute or
two of dosing acutely from apparent respiratory failure. Necropsy reveal ed

only that a drug pr eC'ﬁiéﬁaﬁnﬁ@&ﬁ&f&ﬂ?&be@ﬁeémo&ﬁfoﬁh@glwﬁe‘éarcﬁﬁtem9&34 040112
25 APRIL 2006 of the cannula. Death may have been associated with an enbol i

formed by monkeys and chimpanzees using the mtravenous and subcutaneous routes of
administration with a variety of different delivery vehicles. Sustained plasma levels
were achieved with several different liposome suspension vehicles using subcutaneous
20  admimistration: (i) 5 mg/ml compound 9 in water with 100 mg/ml lecithin; (i) 5 mg/ml
compound 9 in water with 200 mg/ml lecithin; and (iii) 5 mg/ml compound 9 in water
with 100 mg/ml lecithin and 5 mg/ml cholesterol. Based on these results, it is
expected that other liposome formulations as are well-known in the art may be used to

administer the compounds of the invention
25

All publications and patent applications cited in this specification are herein
incorporated by reference as if each individual publication 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
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precipitated drug. Paraneters of study included: clinical observations, body
wei ght s, .@@ﬂﬁhﬂhggy, clinical chem stry, gross necropsy, organ wei ghts and
hi st opat hol ogy 0 sel ect ed organs (including injectiogﬁféﬁﬁgi iog i ni ca
observati ons, body wei ghts, hematol ogy and clinical ch ]éﬁ or gan

wel ght's e ey e SRARA Bd IoRRLdARBES by Be FREBURELIAR dEQMRAL Bm 1 the
vehicle control. At necropsy there were no gross or m Ccroscoplc

mor phol ogi ¢lad spiritleasgese aftbeappended vhainhs. conpound 9. There were, nevert hel ess,
changes/l esions attributed to the irritancy of the 100% PEG vehicl e. These
changes included those 10 associated with the injection site focal to the

ti ssues surrounding or in proximty to the end of the cannula (several
termnal e--1s of the cannulas were obstructed) and in the tail and/or
changes associ ated with subacute 1V admi nistration of several animals in
both the conmpound 9 and vehicle control group. The NOAEL f.or intravenous
adm ni stration of conpound 9 during 14-days was judged to be 30 ng/kg. 15
7.4 Sustained Plasna Level s Are Achi eved The pharnacokinetic properties of
compound 9 were calculated in rats, nonkeys and chi npanzees using the

i ntravenous and subcutaneous routes of admnistration with a variety of
different delivery vehicles. Sustained plasma | evels were achieved with
several different |iposonme suspension vehicles using subcutaneous 20

adm nistration: (i) 5 ng/m conpound 9 in water with 100 ng/m | ecithin;
(it) 5 m/mM conpound 9 in water with 200 ng/m lecithin; and (iii) 5 nmg/m
conpound 9 in water wth 100 ng/m lecithin and 5 ng/m chol esterol. Based
on these results, it is expected that other |iposone forrmulations as are
wel | -known in the art nay be used to adm nister the conpounds of the
invention 25 Al publications and patent applications cited in this
specification are herein incorporated by reference as if each individual
publication or patent application were specifically and individually

i ndicated to be incorporated by reference. Al though the foregoing invention

has been described in sone detail by way of 30 illustration and exanple 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 WO

03/046112 25 APRIL 2006 that certain changes and nodifications may be nade
thereto without departing from the spirit or scope of the appended cl ai ns.
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25 APRIL 2006 What is claimed is: 1. A conpound according to structural
formula (1): R RI2 RIs NR2 O Rg | It J%(l) including the
pharmaceutically acceptable salts, hydrates, solvates, 2$§§%ﬂﬁﬁﬁ@ﬁﬁﬁ
prodrugs thereof, wherein: X and Y are each, independen other, N
or O, provided that X and Y are not both O; Zis Nor-CH, provided that Z
i s- CH wheWhat iapthindeditse both N, R2, R3, R4, R5, R6, R8, RI9, Rl and R13 are
each, independently of one another, selected fromthe group consisting of
hydrogen, -OH, -SH, -CN, -NO2, fluoro, chloro, brono, iodo, |ower alkyl,
substituted | : stituted | ower heteroal kyl,
cycl oal kyl sgﬁgéf?hﬁé %é@%ﬁ%?gg%,ﬁggkﬁgk%?gg 1kyl, substituted

cycl oheteroal kyl, |ower hal oal kyl, nonohal onetgl , gi.hal omet hyl,
trihalomethyl, trifluoronmethyl, |ower alkylghio) sybstituted | ower

al kylthi o, lower alkoxy, substituted |owe kpxyN nmet hoxy, substituted

met hoxy, |ower heteroal koxy, subgiit gz het%roalkoxy, cycl oal koxy,
substituted cycl oal koxy,r) cycl ghetjer 03 R%t ut ed cycl ohet er oal koxy,

| ower hal oal koxy, nmonohal ometfiay g oy, trihal onethoxy,
trifluoromethoxy, am no, |ower &% no, substituted | ower

di -or nonoal kyl am no, aryl, sulsti™~ aryl, aryloxy, substituted aryl oxy,
phenoxy, substituted phenoxy, kkyl, substituted arylalkyl,
aryl al kyl oxy, substituted aryl al kyl oxy, benzyl, benzyl oxy, heteroaryl,
substituted heteroaryl, heteroaryl oxy, substituted heteroaryl oxy,
het er oaryl al ky; ' | ,
‘substituted hébgwgg%eﬁiPﬁgﬁﬁg?#ﬁa%%?%%é%@%%wghg aﬁﬁgsgﬁgé%gﬁ%ﬁé%gubstituted
| ower al kadyeedrogsithereofrwhepsinpcar bonyl , substituted aryl oxycarbonyl,

arylal kyl oxycak%g(ril 39 dre ¢ S,tlrixcfegttmecgn&)rr %]F S‘r'lekﬂo%%‘e{ﬁ%? %T%Ldviczegd tﬁa?t )'(A\I;Jﬂ L 2006
Y are not both O;
Z is N or-CH-, provided that Z is-CH-when X and Y are both N;
R? R3, R R, RS, RE, R® R and R" are each, independently of one another,

selected from the group consisting of hydrogen, -OH, -SH, -CN, -NO,, fluoro,

chloro, bromo, iodo, lower alkyl, substituted lower alkyl, lower heteroalkyl,
substituted lower heteroalkyl, cycloalkyl, substituted cycloalkyl, cycloheteroalkyl,
substituted cycloheteroalkyl, lower haloalkyl, monohalomethyl, dihalomethyl,
trihalomethyl, trifluoromethyl, lower alkylthio, substituted lower alkylthio, lower
alkoxy, substituted lower alkoxy, methoxy, substituted methoxy, lower heteroalkoxy,
substituted lower heteroalkoxy, cycloalkoxy, substituted cycloalkoxy,
cycloheteroalkoxy, substituted cycloheteroalkoxy, lower haloalkoxy,
monochalomethoxy, dihalomethoxy, trihalomethoxy, trifluoromethoxy, amino, lower
di-or monoalkylamino, substituted lower di-or monoalkylamino, aryl, substituted aryl,
aryloxy, substituted aryloxy, phenoxy, substituted phenoxy, arylalkyl, substituted
arylaikyl, 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, arylalkyloxycarbonyl, substituted arylalkyloxycarbonyl,
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carbamat e, substituted carbamate, carbanoyl, substituted carbanoyl,
sul fanoyl, substituted sulfanoyl and a group of the fornula -L-R,

where"L"is a linker and R 4 is cycloal kyl, substituted.c I
cycl ohet eroal kyl or substituted cycl oheteroal kyl, pr ovgéé%ﬁhﬁn 5é¢6l east
one of R2 or R6 is other than hydrogen; R 1 is hydrogen or |ower alkyl; and

R12 is nogghahaerubittued caibBmhe)eirbitheyl Zsubdiiatedvaruminy] Gulfdnaiin 1, wherein
t he conpound is not conmpound 9 or_ conpound 159. 3. The conpound,of Caim?2

in which Rbstitutedplamgrandagrrapof te formute dr-Barwthese!'LGs adinkeramdret Byl . 4. The

conpound ! i l i ' e n Cl al in which X
is 0 and °}°§ilﬁ3{"%§?t{rq‘r?§ﬁg¥§§%§ﬁlhg""c@""&%‘é“i'@?%ﬁ"%ﬁ%ﬂ °§§1?}é°t‘i%°§)%§l’ Yis 0. 7.
The conpopradided tia ai lenst one ofRF 6PRXisastter Yhay Iyde@iehi; . 8. The conpound of
Gaim2 in whichh Zis N 9. The conpound of ‘any one of Clains 2-8 in which

R8, R9, R10 anB RsBydipgen erdewensglliyloaech. 10. The conpound of any one of
Clains 2-8 in i.ch ydrogen. 11. The conpound of Claim
10 in which R4ﬂf”§§%%§8ﬂ§@§&§f§@$@@%g6 12. The conmpound of Caimll in
which L is -O(CH2)1-3- and R14 is N norpholinyl. 13. The conpound of any
one of Cainms 2-8 in which R3, R4 and R5 are each _hydrogen. 14. The
conpound of O &i hecompoundiafClgim brivharein sheecomapqundiis Belsomnennd § o6f  one
anot her, romthe group consisting of -OH, -NO2, fluoro, chloro,
bromo, i oéogl,]gq(i%]\agréal kyl, methyl, |ower heteroal kyl, (C3-C6) cycl oal kyl,
5-or 6- nenbered cycl oheteroal kyl, N-norpholinyl, N nethyl-N-piperazinyl,
N- pi peradi nyl, _ substituted N-piperadinyl,, 4-(N-piperadinyl)-N-piperadinyl,
4- am no- N- pi pe3-aa‘h%meom&/stfﬂlamk%%ywhl%t%;@hyd&m@si R'oter al kyl t hi o,

met hyl t hi | I nohal onet hyl , di hal onet hyl, tri hal onet hyl,
trifluor o%{ﬂf?gqqﬁétpﬂ\?\dé@ﬁhﬁﬁgg}e@bxy, nonohal onmet hoxy, di hal onet hoxy,
tri hal omet hoxy, trifluoronethoxy, aryl, phenyl,
4. The compound of Claim 2 in which Z is CH.
5. The compound of Claim 3 in which X is O and Y is N.
6. The compound of Claim 3 in which X is N and Y is O.
7. The compound of Claim 3 in which X and Y are each N.

8. The compound of Claim 2 in which Z is N.

9. The compound of any one of Claims 2-8 in which R R®, R" and R" are

each hydrogen.

10. The compound of any one of Claims 2-8 in which R? and R® are each

hydrogen.

11. The compound of Claim 10 in which R* is -L-R"*.
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aryl al kyl , benzyl, aryl oxy, phenoxy, arylal kyl oxy, benzyl oxy, 5-or
6- menbered heteroaryl, |ower al kyl oxycarbonyl, sulfanmoyl and -L-Rl4, where
Lis -(CH)1-3- or - O(CH2)1.3- and R14 is a 5-or 6-nenbered

cycl ohet eroal kyl or N-norpholinyl. 15. The conpound of p'Rg i ich R2,
R3, R4, R5, R6, R3, RI9, R10 and R13 are selected from %?su sti‘gq}gnts

del i neat ed in TABLE 1. 16. The conpound of Claim2 which is selected from
any conpound ilk2. mwmmmdprI&:mrlrlesp’dnm his 9-(GHol.&; anidsR X agdt e or

oxadi azol e_a all 0 regi oi somer thereof. 17. The conpound of C aim 16

whi ch i nHP%IiPF‘g repl ication and/or proliferation with an 1C50 of 10 M or
| ess, as neasured in an in vitro assay. 18. A conposition conprising a
pharmaceutically acceptable vehicle and a conpound 3a gordl ng to Claim 1.

19. The corrpoulﬁdBfeognmomniafmmqfﬁmms%&smm;n pEnshd R’ aglerd APRI L
2006 20, Tﬂgoggorrpound of Claim 19 which conprises from about 0.5-30 ng/m of
t he corrpcm’ Ad about 100- 200 nmg/ M of a phospholipid in water. 21. The
conposition of Claim20 which further includes about 5 ng/m of

cholesterol. 22. An in vitro nmethod of inhi |t|n replication and/or
proliferati on Ik The compound of Cleim13d@n whi¢h Roand Romprqash ngdephadentlyof of

contactin C Vi an_anpunt und COI’dI ng to Caiml
effective ﬁﬁf SFlFCtF%Brlofl}:@ﬁg&?}lpa%?&f%ﬁm%? 'ﬁ]_?e % on of" ?’n‘gﬂ& virion. 23.
A COWPOUﬂﬁofrE@CﬁHé“lBﬁrei Sik{d, adethyl, Ibwer w&ohlkyt (€06 eydlbalRyiesR6L Ng an  HCV
infection. 24. Use of a conpound according to Caim1l in the manufacture of

a nedi canembered pyctl@lmrpaigyb}\l poehelinylnly-methycN-pin¢rezinylo N-pmsramnyl

hot er ocy G HIRGHAS-ARE -0k Hin iR SpABVE R e R ¢ et nea
by  strudbueralkésy, MetiRoxy| l:thoxyyh@w& dﬂﬂﬁﬂﬂ@ it Ithib|dbweFhdlGalkytdr ogen, | ower

al kyl or a protecting R6 each |ndependently of one

201 her , BeRbalaPthyloHREREICHbIphAlCTHOY bR AR TOmERYAoNEHIORKIONGN, - NCP,
fluoro, Cl%r?Jh%lon?Jtﬂ&Hﬂ, dlh%%?netﬂ&%{rlh%ic}ﬂéthoﬁg trifluoromethoxy, aryl, phenyl,

arylalkyl, benzyl, aryloxy, phenoxy, arylalkyloxy, benzyloxy, 5-or 6-membered
heteroaryl, lower alkyloxycarbonyl, sulfamoyl and -L-R", where L is -(CHz),.3- or -
O-(CHy)13- and R™ is a 5-or 6-membered cycloheteroalkyl or N-morpholinyl.

15. The compound of Claim 2 in which R%, R:,RY, R RS, R% R’ R®and RV
are selected from the substituents delineated in TABLE 1.

\ 16. The compound of Claim 2 which is selected from any compound in
TABLE 1, or a corresponding pyrazole, isoxazole or oxadiazole analog or

regioisomer thereof.

17. The compound of Claim 16 which inhibits HCV replication and/or

proliferation with an ICsq of 10 uM or less, as measured in an in vitro assay.

18. A composition comprising a pharmaceutically acceptable vehicle and a

compound according to Claim 1.

19. The compound of Claim 18 which is a liposome suspension.
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25 APRIL 2006 substituted | ower alkyl, |ower heteroal kyl, substituted | ower

het eroal kyl, cycloal kyl, substituted cycl oal kyl, cycl oheteroal kyl,
substituted cycl oheteroal kyl, |ower hal oal kyl, nonohal
di hal onet hyl, trihalomethyl, trifluoronethyl, |ower aIE?ﬁ%?FQ?‘%@%@tituted

| ower al kylthio, |ower al koxy, substituted |ower al koxy, nethoxy,

substi tuted met2{oxy, Theosetpduat ef Qidinobdywhish bemnpiisdsdtbrh abart Ohtede rpahkeky,
cycl oal koxy, substituted cycl oal koxy, cycl oheteroal koxy, substituted

cycl ohet erBafRBRIUN) Owogﬁaquﬂg%lﬁgﬁéhaﬁpg‘%?%?%atﬁi hal orret hoxy,

tri hal omet hoxy, trifluoromethoxy, am no, |ower di-or nonoal kyl am no,
substituted |ower di-or nonoal kyl am no, aryl, substituted aryl, aryl oxy,

substituted ary2loxy, Thaxvenmsitionsfl6daiint 20 which Hertiveryncladeslaabityd mganhst i t ut ed
aryl al kyl ,C,hg.g%%g({lkyl oxy, substituted aryl al kyl oxy, benzyl, benzyl oxy,

het er oar yl ituted heteroaryl, heteroaryloxy, substituted
het er oaryl oxy, heteroaryl al kyl, substituted heteroaryl al kyl,
het er oaryl al kyl oxy, substituted heteroaryl al kyl oxy, carboxyl, | ower

al koxycar bonyl ,22. sub4u int vitredn¢tbodof iahiboingoapiatiph andioy behferatidroofyd |
substituted aryl bonyl ., aryl al kyl oxycar bonyl , stituted

ary1 8l kyl SRYEHIEE ATC oA par Ry FE PP UeaP Ao virioy iy moun
subst i t ut e aGRRRRURY hecobdthf (OWIm 15¢RetiVd BLBRILRUYLHIAARYH afDEr Srolifridd aIf the
formula -L-R, where"L"is a linker and R14 is cycloal kyl, substituted

cycl oal kylthe B¢tviohat er oal kyl or substituted cycl oheteroal kyl, provided that
at least one of R2 or R6 is other than hydrogen; X Y, Z R3, R4, R5, Re,
R9, R10 and R13 are as defined in Claim], or a protected analog of the

conpound of strast urgleompbimd acotding todblaim Aforl weer rRstint @ provapeaHgen usef ul
for synthesizing substituted di phenyl heterocycle conmpounds, said

i nt er medi dleVdoiggeihd having a structure defined by structural formula
(I'l): R1I5 RZ R where R15 is NHR, where R is hydrogen, |ower alkyl or a
protecting group; 93 25 APRIL 2006 R3 and R5 are each, independently of one
anot her, sel ectsd frose éfecopipund acanding té Gtrimfl inhe pgenfactutdbfa SH, - CN,
N2, fluoro, bromy, iodo, |ower alKkyl supstituted | ower alkyl, |ower

het er oal kymedisament for ieadng gnereY g BdIKY Inteelien- oal kyl |

25. An intermediate compound useful for synthesizing substituted diphenyl
heterocycle compounds, said intermediate compound having a structure defined by

structural formula (II):

where R” is NHR, where R is hydrogen, lower alkyl or a protecting group;
R? and R® are each, independently of one another, selected from the group

consisting of hydrogen, -SH, -CN, -NO;, fluoro, chloro, bromo, iodo, lower alkyl,
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substituted cycl oal kyl, cycl oheteroal kyl, substituted cycl oheteroal kyl,
l.ower hal oal kyl, nonohal onet hyl, di hal omethyl, trihal omethyl,
trifluoronmethyl, lower alkylthio, substituted |ower alkyg kh Iqayﬁe
al koxy, substituted | ower al koxy, nethoxy, substituted nethoxy, r
het er oal koxy, substituted | ower heteroalkoxy, cycl oal koxy, substituted

ol oal koxys ORGP BIFEEIR B o A Gy ISl tured IO BHErarasys oetoalial”
trifluor ongbEPed A¥ldatkyl,| GeRhedicOty 1%'59(%{%' c‘i@oﬂ@ter&a‘l’l%qtfow}ed | ower

di - or nonoal kyl am no, aryl, substi tut ed ary | ox substituted aryl oxy,
phenoxy, kalumﬂohﬂiemcﬂm dahajoratthyl, Irllml@seﬂlyhumﬂuaomedmmbwer

SUbstt tot AR SRt TR LAY RSt aliees b BaeA e r Ry
het eroaryl@éﬂﬁxk S%Bptﬁuea%aﬁo wa%yérﬁélk?{%y &ﬁ%@@@%&éﬂk@f{;ﬁw&bsu Cut ed

substi t ut het€roaryl al k car boxy oxycar bony
| oner al kmhmﬂ@mgrﬁubs&trugddwwhmﬂbnuywclcﬂmt&rbalkmtyedulwny\htedycar bonyl ,

aryl al kyl ox rbonyl , bsti.t d aryl al kyl oxycar bo ar bamat e,
substi t ut Cﬁ’?’ﬁ % Cb"&errﬁ’émoxys I?%QI‘PE 0¥% Choﬁ’ﬁ fanoyl ,
subst it ut §hgk He@maw trﬁnﬂ)r&ne&w otleevef Eir f?%@nod-}k)ﬁam‘lmﬁrs u!uéd a |inker

and R4 is cycl oal kyl', substltute cycl oal cyclo eteroa
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Cor s, (RO et eohES he ol e RSRIBTARY, ° b
hydrogen. 2pkitid d}?ﬁﬂﬁﬁg"y%&lz‘}l) rﬁeﬂfw@xw%@ﬂ‘ewaépogubﬁﬁﬂﬁ&ﬁﬁétaoa@lSubst ituted

di phenyl heteroc e conpounds,” said inter ate compound having a
structure lmtetfrbanaf&bm'y substitutied beterioasyboim hetefdarylalkgll $u@s&tmﬁ¥khttem©ﬁam51 wher e
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substituted | ower alkyl, |ower heteroal kyl, substituted | ower et er oal kyl ,
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of R? or R® is other than hydrogen;
X, Y,Z R R, R, R® R? R!® and R" are as defined in Claim I, or a protected

analog of the compound of structural formula (II).

26.  Anintermediate compound useful for synthesizing substituted diphenyl
heterocycle compounds, said intermediate compound having a structure defined by

structura} formula (II):
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where R” is NHR, where R is hydrogen, lower alkyl or a protecting group;
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cycl oal koxy, substituted cycl oal koxy, cycl oheteroal koxy, substituted
cycl ohet er oal koxy, | ower hal oal koxy, nonohal onet hoxy, di hal onet hoxy,

tri hal omet hoxy, trifluoromethoxy, am no, |ower di-or I ]
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substituted |ower di-or nonoal kyl am no, aryl, substitu
substituted aryl oxy, phenoxy, substituted phenoxy, arylalkyl, substituted

aryl al kyl, aryl gl kyl gxy, ubstituted aryl al kyl oxy, benpzyl, benzyl oxy,
heteroaryl, su taflg& @ge F@f"e?’é‘ﬁ?‘iﬂd,eng%éié?%ﬂwiheﬁﬁye%ﬁ;é?mttb? &PYP
het er oar YE&SYstinE%tE%S/g%%%,@HfZ'-SH? LBRL 1&@5,3%%%?6&@1%&9' Ho¥er allyl,

het er oar yl al kyl oxy, stituted heteroary |'oxy,” carboxy
al koxycar bamtituted kones alkylitlewer lsstenoalklyk eulystautbd bywer heterbatkylc aydioalkii,

substituted aryl poxycarbqnyl aryl al kyl oxycay bonyl , substituted

ar3t/)l ?I t<y|t égﬂfliﬂﬁﬁffg%??aufygr‘%’{é@t‘i&rxﬁs@ﬂsé@ﬂ{%ﬁ{c}@ I fenealiyl, i%wfﬁarmyl o in
substitu IR : . roup o e
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cycl oal kyhlkyhtlio| sittetienablokser akkylthiobkiwdrulledycsibsvineddlooat kikdoxy X, Y, Z, RZ,

R4, R6, R8, R9, R]0.and Rlé%l are as defin&cgli in Caiml, or a protected
anal og of ”FHE’WO?P%’@HWEFC’OWW PXYAPYERRete9RlaKr S Substituted lgpprbelcoRtox%t | east
one of RZ i : Sﬂﬁgﬂ R : 6 22. A nethod of
synt hesi zfﬁgoaellﬁ?( bglflll%glllf}? éc(le Ip lg%’g{’ gggta}é?tgéﬁ%lgéﬁc%h%gé% according to

st r uct ur atydidaeterbalk(xy, lowdrlhaRifdkoxy] JddoRZoRetibxyRihaloetezhoxyX, Y, Z, R2, R3,
R10,, R11, Rl12 and 3 are as defined .in %I i

Sem_ffs sfﬁyi%ﬁ@s@ t%fluqrfyl’emoﬁamoy%a’fasw-af megoalkyamiBeny bt ng to
O S5y o S b el 455l bl e o e
LG C( O - RitRgnoxkesubstitGteadsphenokys avylaliyyly sabstitwed aryladkyli aytdlkydoxy.oup, t her eby
yielding g RO NS 1AG 1% b8 Dendony 1t baryf SN Futtl hieteraryl,
heteroaryloxy, substituted heteroaryloxy, heteroarylalkyl, substituted heteroarylalkyl,
heteroarylalkyloxy, substituted hetercarylatkyloxy, carboxyl, lower alkoxycarbonyl,
substituted 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" is cycloalkyl, substituted
cycloalkyl, cycloheteroalkyl or substituted cycloheteroalkyl;
X,Y,Z, R%L R RE RE R® R' and R" are as defined in Claim 1, or a protected
analog of the compound of structural formula (II), provided that at least one of R? or

R® is other than hydrogen.
23 An intermediate compound useful for synthesizing substituted diphenyl

heterocycle compounds, said intermediate compound having a structure defined by

structural formula (II):
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where R" is NHR, where R is hydrogen, lower alkyl or a protecting group;

R? and R® are each, independently of one another, selected from the group
consisting of hydrogen, -OH, -SH, -CN, -NO,, chloro, fluoro, bromo, iodo, substituted
lower alkyl, lower heteroalkyl, substituted lower heteroalkyl, cycloalkyl, substituted
cycloalkyl, cycloheteroalkyl, substituted cycloheteroalkyl, lower haloalkyl,
monohalomethyl, dihalomethyl, trihalomethyl, trifluoromethyl, lower alkylthio,
substituted Jower alkylthio, lower alkoxy, substituted lower alkoxy, methoxy,
substituted methoxy, lower heteroalkoxy, substituted lower heteroalkoxy,
cycloalkoxy, substituted cycloalkoxy, cycloheteroalkoxy, substituted
cycloheteroalkoxy, lower haloalkoxy, monohalomethoxy, dihalomethoxy,
trihalomethoxy, trifluoromethoxy, amino, 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, heteroarylalkyl, substituted heteroarylalkyl,
hetercarylalkyloxy, substituted heteroarylalkyloxy, carboxyl, lower alkoxycarbonyl,
substituted 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""is a linker and R'" is cycloalkyl, substituted
cycloalkyl, cycloheteroalkyl or éubstituted cycloheteroalkyl;

XY, Z, R", R®, R6, RS, Rg, R'®and R" are as defined in Claim |, or a protected
analog of the compound of structural formula (I}, provided that at least one of R?or

R® is other than hydrogen.
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2% A method of synthesizing a substituted diphenyl heterocycle compound

according to structural formula (I):

wherein X, Y, Z, R%, R}, RY, R, RE R R% R'® R!', R'? and R are as defined in
Claim 1, comprising the steps of (1) optionally alkylating a compound according to
Claim 36 in which R" is NHR with R''-halide, (2) optionally deprotecting the product
of step (1) and (3) acylating the product of (1) or (2) with LG-C(O)-R'?, where LG is
a leaving group or an activating group, thereby yielding a compound according to

structural formula (I).
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