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HETEROCYCLES USEFUL FOR TREATI NG OR PREVENTI NG HCV | NFECTI ON 1. FI ELD OF

| NVENTION 5 Thi s application clainms benefit under 35 U S. C
Application Serial No. 60/405,467, filed August 23, 2002, Apé?]%%c@?‘{é%%ezrqogl

No. 60/417,837, filed Cctober 11, 2002 and Application Serial No. 60/ 471, 373,
filed May 15, 2003, the contents of which are incorporated herein by
reference. 2. FIVEREO346ANVENTI ON 10 The present inventi on PEEUS08YH026438 pyri dyl
substituted heterocycles and conpositions thereof useful for treating or
preventing Hepatitis Cvirus (HCV) infections. In particular, the present

i nvention rel ates to PRYRIBPYLSUBSTHIXIEED HEEEBOCY CEES USEXWLFQRNdi ng hydro

i somers, conpositions therBREARINGIOR FREVENTINGHCYINRECEIGNI conpositions to
inhibit HCV replication and/or proliferation as a therapeutic approach towards
the treatnent 15 and/or prevention of HCV infections in humans and animals. 3.

BACKGROUND OF THE I NVE WSy C virus (HCV) infection is a global human
heal t h problem w t lkll aﬁ#@?ﬁﬁgwﬂl@% 000 new reported cases each year in the

United States akone. HG¥isiagplicalio®tn@b BensfithARABL SV MbEHS AppMehiicd st e _

eti ol ogi cal agent '9%{8“{'1@3 in m%st cases of 20 non-A non-Bcgost-transfum on

and post - t r anspl anfYHBFEH ifef Svansies 0% Applictsn Sengl R, oY#17.830 fied Gsiobar ddi ¢

hepatitis (Choo et 262.and Spli@KiceSeAdN3ERD 471898 Bled Kiip 1 52008 the cob@mesTGRicR44: 362,

1989; and Alter et _al nt [Perspective in Hepatology, p. 83, 1989). It
0
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is estimated that rnore an patients infected with HCV becone
chronically infected and 20% of those develop cirrhosis of the liver within 20
years (Davis et al 2 NEEEAGFINYENUION 25 321:1501, 1989; Alter et al., in
Current Perspective in atol.o .8 1989 Alter et . al., New Eng). J.
Med. 327: 18909, l%992; ar?ﬁ“’e B ‘%""&%é “’rsg"e"r’i{'"3’?%‘?’%‘@“&""3%‘?’3%’6‘,“ PYEFIPOSIIS eover
the dnly therapy avwiepfaisife fdraneating erprgveming BépaWiE. vimd @EV) dfeciions.i Inparidubr.on- a
(INTRON(r) A, PEG WNROM hfhion SRS Algsfiiilics FIERERD: AlbbepdiifBko NSt

patients are unresponsive, however, and anong the responders, there is a high
recurrence 30 rat elsgPehicemmpsitions Hisrseirsd de vss of Wecompquads apd compesitioneainhibiti ang et

al ., J. Med. Virol notQeghiBation 423 prolifEHatkA\ih 4 ihétapedticApRERSIoR B RSkAtherd t h broad

spectrum activi lt5y %rgd%r r[;rsegeng(?ﬁn& H%Mnfecltions in humans and animals.

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 of

20  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., New Engl. J. Med.

25  321:1501, 1989; Alter er 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®, Roche). Most
patients are unresponsive, however, and among the responders, there is a high recufrence

30 rate within 6-12 months after cessation of treatment (Liang et al., J. Med. Virol. 40:69,

1993). Ribavirin, a guanosine analog with broad spectrum activity against many RNA
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Sshown in clinical trials to be effective against chronic HCV infe

used-in conmbination with interferon-a (see, e.g., Poynard et af2 F ﬁ%hggf%q
352: 1426- 1432, 1998; Reichard et al., Lancet 351:83-87, 1998), and this

conbi nation therapy has been recently approved (REBETRO\I Scheri ng- Pl ough) .
However, the 5 response rate is still well below 50% Therefore, additional
conpounds for tVeAABWGand prevention of HCOV infection RrEVSIMEO®A™ 4. SUMMARY
OF THE I NVENTION I n one aspect, the present invention provides pyridyl
substituted heter GGWENéS’lm&nhh@rbearseo“pdm dintcalitrriﬁlsitbbntaﬁﬂesivc)ﬂgaiﬂepbrbm HEVC virus
("HCV') replicati Quy. B4R uperdqmq%rnmoa hgmilmeJ, BBhss SBRRGIER! panbe)® COMPOUNAS

are pyridyl substituted heteroc es an onmers. reof accordi ng
to structural for Fk&211¥32 Fﬂ?&thmerafqugvﬁsmg:% 3?:@?9@'/’ amirtis cqmbnbm ng

conventi on: 1 2 3 iapl 1 bBenTEeclly aporks REBETRON Kchenbiongh WAL, duhe B ring is

an aromatic or nonar Ofati ring i ncl udes from one et eroat ons. X,

Y, Z are each, ﬁnd@ﬁ@ﬁﬂ@ﬁt‘ﬁsy“éﬁ"w%ﬂ%tTH%‘Fm@éd@E?'éEFOF‘PWS@T‘@F‘I’“"-Na“d NRtb NR s,

S or 0 and U and PraaédioR UGV inkcepanrdekdiéd y of one another, selected from C, CH
or N, provided that X and Y are not both 0. One of rings "A" or "C' is a

pyridyl ring 20 a th ng or a pyridyl ring. Wen "A"
and/or "C' is a pngl dy@ﬂbﬁq{Y?lﬁﬁgEﬁnggﬁ%?%wtached tothe illustrated "B" ring

via any avail abl e car bmenaispa, thbié&m ihvaftion pRAVIdA&PIASBH sub&?tmerdlh&%c y be

pyrid-2-yl, pyrid-3-yl or pyr.i " A ncl udes a substituent
posi tioned ortho t‘%"‘%"r‘?@ pﬁSFtr\Th“B ’saﬂiké’ﬁlﬁ‘ﬁgﬁfms (B BﬁpL%“g‘ﬁBgP’tW‘B aokg mray
optional |y i nclluddn baeambbdifent 4heard|dpdundsmlpywmwtitmbﬂmét&ocyiﬂb&nd Bhinpaydis e of the

substituents can var [ pLGa ent . ge s. useful .for _
substituting the "? “xfs:?hr?%%pac (Trd%% ﬁ‘“\“i““ﬂfj’ utla(c?uh 'h?o %“Qw‘f'ﬁ P W% yithio,
al koxy, numbering convennon
1 & 3
,-Y r--'\‘
2 B U C :: &
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where the B ring is an aromatic or nonaromatic ring that includes from one to four
hetercatoms. X, Y. Z are each, independently of one another selected from C, CH, N,
NR'¢, NR'®, S or O and U and T are each, independently of one another, selected from C,
CH or N, provided that X and Y are not both O. One of rings “A” or *“C" is a pyridyl ring
20  and the other is a phenyl ring or a pyridyl ring. When “A” and/or “C" is a pyridyl, the {
ring may be attached to the illustrated “B” ring via any available carbon atom. Thus, the '
“A" and/or “C" rings may be pyrid-2-yl, pyrid-3-yl or pyrid-4-yl rings.
The “A’” ring includes a substituent positioned ortho to the point of attachment
(2’- or 6’-position) and may optionally include from 1 to 4 additional substituents. The
25 nature of the substituents can vary broadiy. Typical substituent gronps useful for
substituting the “A" ring include halo, fluore, chloro, alkyl, alkylthio, alkexy,
alkoxycarbonyl, arylalkyloxycarbonyl, aryloxycarbonyl, cycloheteroalkyl, carbamoyl,

haloalkyl, dialkylamino or sulfamoy] groups and substituted versions thereof. In one



al koxycar bonyl , aryl al kyl oxycarbonyl, aryl oxycarbonyl, cycl oheteroal kyl,

car banoyl, hal oal kyl, dial kyl am no or sul fanoyl groups and substituted
versions thereof. In one 2 22 FEBRUARY 2007 WD 2004/ 018463 RCHERROABY0IH173
enbodi ment, the "A" ring is disubstituted at the 2'- and 6'-positions and
unsubstituted at all other positions. The "C'" ring is substituted at the neta
(3" or 5") posi a substituent of the fornula -N where R’
i s hydrogen, al &(FH'UMI?T& hyI and RI2 is substituted 5 al k?ﬁ%ﬁ%@fhﬂﬁu

di hal onet hyl, di chI oronet h cycl ohet eroal kyl or substituted

cycl ohet er oal kyl . ‘?"i'?"ﬂ)‘ﬁ‘&"‘é%oéd iRg i disubstitteq &8 the 2'p afd G pesipionsgnd wnsihstitiedtonet hy |
group. The "C' rigguepsieibrso be opti onal I y substituted at one or nore of the

2"-, 4"-, 5"- and/or ?f(l ﬁo%bg t{bstmmci:at the ﬁ:ela rTES pos:?:on \f’l%\ra su%smh!:?l‘ :)fbt roups. As

wi |l be recogni zed by ron ion or
doubl e 10 bondi ngfopada-&R C&)Ri HyeheteB' is hydrpgani leyl @t@p&ﬁbhnaﬁéfns subsgtuiedent i ti es of

SUDSL{ L UNtS X, ¢ Y, gy nRoutRAG by Aok re;z@@femm.amgtmmdf ormula (1) is

specifically intended to iI'nclude at |east, low ng siI x structures: W R12
R ORL2 N O - O fyehagroalyl. i ang embagisert, RT isphalogholes i chiommpthy) B, R O N-0
0,NJ~K\\0O N J ““C’Km NZ WbeAPthM'}lsulBﬂuuleda’l\orgeror(zaﬂ-tgeTQdE,9 MdiorR 2 N-\ < NON

1~ 0 Yls KA A Né -positions /\A\f\lth the gm?o!' dlgrem E% groups
As will be recognized by skilled artisans, the actual electron distribution or double
10 bonding pattern of the “B” ring will depend upon the identities of substituents X, Y, Z, T
and/or U. As illustrated, structural formula (1) is specifically intended to include at least

the following six structures:

" 12 " 12
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Db EE G J, K L, M R and R12 are defined infra. 5 As illustrated, struct ural
formula (1) is specifically intended to include, for exanple, at |east the
foll owi ng B-ri nrihapeivtdssesoners: 4 22 FEBRUARY 2007 WO 20@410$BARE6478

PCT/ US2003/ 026478 Rn R12 Rn R12. Rla N~ Rio N1
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wherein A, B, D,E, G, J, K, L, M, R and R'? are defined infra.

5 As illustrated, structural formula (1) is specifically intended to include, for

example, at least the following B-ring hydro isomers;
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wherein A, B,D,E, G,J, K,L,M, R", R'%, R'"® and R'"® are defined infra.
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2004/ 018463 PCT/ US2003/ 026478 I n anot her aspect, the present invention provides
conposi tions coMrPYOHY6% he conpounds of the invention. FREVEEKHHEER i ons
generally conprise a pyridyl substituted heterocycle or a hydro isoner (as

di scussed t hroughout tlhensigeapéct, t@ipressn) in@fhitich P videswempdsitions compraing@et , hydr at e,

sol vate or N-oxid d | | e. lpient. carrier. .or diluent. 5 The
conposition nmay bgo%gbr%ﬁrﬁﬁg![hgg’ ?ng[?é\l“/?é% %J%Ip ﬁ%{%?%‘fgéergi}ocp m?'?)g'?aﬂg'éjylisﬁbsﬁtﬂ ns. The
conpounds of the ihawweescledna hydeo ippptenias dijcndssddiroughent die spd¥ication lof batnvadriorand/ or

proliferation. ACGR diNGhsde, doRad bi N-bxid I AINEHIE exclpitfit, Binfes G HiwdaPveENt i on
provi des. net hods .
5  The composition may be formulated for veterinary uses or for use in humans.

The compounds of the invention are potent inhibitors of HCV replication and/or
proliferation. Accordihgly, in still another aspect, the present invention provides methods
of inhibiting HCV replication and/or proliferation, comprising contacting a Hepatitis C
virion with an amount of a compound or composition of the invention effective to inhibit
10 HCV replication and/or proliferation. The methods may be practiced in vitro or in vivo,
and may be used as a therapeutic approach towards the treatment and/or prevention of
HCV infections. {
In a final aspect, the present invention provides methods of treating and/or
preventing HCV infections. The methods generally involve administering to a subject
15  that has an HCV infection or that is at risk of developing an HCV infection an amount of
a compound or composition of the invention effective to treat or prevent the HCV

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

5. BRIEF DESCRIPTION OF THE FIG.S

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

of the invention. .

6. DETAILED DESCRI?TION OF THE PREFERRED EMBODIMENTS

6.1 Definitions (

As used herein, the following terms are intended to have the following meanings:
25 “Alkyl,” by itself or as part of another substituent, refers to a saturated or
unsaturated, branched, straight-chain or cyclic monovalent hydrocarbon radical derived
by the removal of one hydrogen atom from a single carbon atom of a parent alkane,
alkene or alkyne. Typical alkyl groups include, but are not limited to, methyl; ethyls such
as ethanyl, ethenyl, ethynyl; propyls such as propan--yl, propan-2-yl, cyclopropan-1-yi,
30 prop-l-en-1-yl, prop-1-en-2-yl, prop-2-en-1-yl (allyl), cycloprop-1-en-1-yl;
cycloprop-2-en-1-yl, prop-1-yn-1-yl , prop-2-yn-1-yl, efc.; butyis such as butan-1-yl,



of inhibiting HCV replication and/or proliferation, conprising contacting a
Hepatitis C virion with an anount of a conpound or conposition of I#@,%RY 007
invention effective to inhibit 10 HCV replication and/or prol i X2t 1%1

met hods may be practiced in vitro or in vivo, and may be used as a therapeutic
approach towards the treatnent and/or prevention of HCV infections. In a final
aspect, the presantoimwsnti on provides nmethods of treati ngcamszomrozedps event i ng
HCV infections. The nethods generally involve admnistering to a subject 15

that has an HCV i @;[13[?5 loflmgﬁ%lténpoﬁgn 5? ?an:lh)ésplr(olg%u cggoeu?alneg@ Gt lHCV I|nfection an

amount of a conpoun vention PV ¥y eat or
prevent the HCV ibptf leent2- ﬂr?-mﬂtépwe‘tllﬂ)d -yhbyt-2ksa- 1t dot-2-eretyl, utah3- dmi &yl n

veterinary cont extyaqn-died- 20 ERbut-1-0h-1- ﬁ@yﬁgbupli%ip}%l%zﬂi Igﬂ%gﬂ G S FlG

provi des exenpl ar){’ conpounds_ of _the i nvention provi de
exenpl ary synt het iPB-StHafett-1-4p-34) Bitiiaail A 4 idrediSthpounds  of the i nventi on.

6. DETAI LED DESCRI PTI due@EnTmﬁtﬂP@Eﬂ%%DntErmaﬂDwﬁwg%u ﬁhalwmQQrf)ﬂd@grEéé?ns As used
herein, the foll OWvQI W ng nmeani ngs: 25

are
"Alkyl, " by itsel q’tf Sa&'éauﬁ'ér‘f %?“péﬁ"dt"ﬁg’i‘ “§'u°r%58’|g{etfé' ?“‘cangP B 88URS saturated or
unsat urated, br and:bmngons@rrrmrgdwble:MOn-mboncbymls igoupsthadngdne bt méry diplecar bon r adi cal

derived Dby the r%ﬁmynaéarbgrt bﬁQEseartll q‘gpl 05%9% ol?gglgdaijQLt? |ﬁl rbon atomof a

par ent al kane, ene or oups i nc but are not
limted to, net hylcafb@tqqsbplsb@éﬁcﬁ"he% spaciiiaeys! of setaenyis lﬂ‘eedEﬁyWP(prwp'pvpyl s such as

propan- | -yl ,mpr @Q%ylz"‘mkcn pyaﬁb@mfya ’aﬂe Lseaflpfcfémypﬁ.pmzyn roupecemprtses f¥dm Prop-
| -en-2-yl, prop-2 en I-){ (z_ ac/lc op ro -2-en-1-yl,
prop- |-yn-1-yl B9 bt 5991 15"‘"§7f) m%‘f Efefefaﬂnffwé%aﬁboagwmaf r?lDan 6 22

FEBRUARY 2007 V\Da?f@%{ Q&@ﬁéémﬁiﬁ.fom%@@%g@%z c?@samyn?or )ﬁLyer alkyl).
2- net@yl propan-1-yl, hyl - pr opan- 2 , obutan-1-yl, but-1 -en- 1| -yl,
but-l-en-2-yl, 2- nethyl prop-1-en-1-yl, but 2-en-1-yl , but-2-en-2-yl,

buta-1, 3-dien- I-yI bu » 8y 807 £ M'{f&;\’rﬁ b Yhrarated
cyclobut-l-en 3-y %—‘%ﬁ yfige r p T2 QBSH e'it rg@rso sll‘“}m ut-1-yn-3-yl,

but - 3-yn-1-yl, 15et c?fa“d'ﬁﬁ@‘f%‘ﬂécﬂal"l@écycbc Eﬂﬁéfa@'éﬁ' ﬁﬁm'%ﬂbme'wwa@ﬁ@@uhﬂrwv| y i ntended
to include groups atw.mdaga SRR cBHBEH £éin Qfa pa:mmine OfypReaitalkamll g@tihs ircluls, butgr OUPS
havi ng excl usively si nlgn e carbon- ca{jl (il 9r
are not Imited to, methanyl; ethanyl propanyssuch sprogan- 1-yl, propan-2-yl
(isopropyl), cyclopropan-1-yl, etc.; butanyls such as butan-1-yl, butan-2-yl (sec-butyl},
2-methyl-propan-1-yl (isobutyl), 2-methyl-propan-2-yl (t-butyl), cyclobutan-i-yl, etc.;

20  and the like.

“Alkenyl,” by itself or as part of another substituent, refers to an unsaturated
branched, straight-chain or cyclic alky! radical having at least one carbon-carbon double
bond derived by the removal of one hydrogen atom from a single carbon atom of a parent

(- 25  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, etheny!; 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 but-1-en-1-yl, but-1-en-2-yl,
2-methyl-prop-1-en-1-yl, but-2-en-1-yl , but-2-en-1-yl, but-2-en-2-yl, buta-1,3-dien-1-yl,

30  buta-1,3-dien-2-yl, cyclobut-1-en-1-yl, cyclobut-1-en-3-yl, cycﬁobuta—l 3-dien-1-yl, erc.;
and the like.
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having one or nore doubl e carbon-carbon bonds, groups having one or nore triple
car bon-carbon bonds and groups having m xtures of single, double

car bon-carbon bonds. \Were a specific | evel of saturation is 3%5%@&6&\{?@&
expressions 10 "al kanyl," "al kenyl," and "al kynyl" are used? Prefierdbly, an

al kyl group conprises from | to 15 atons (Cl-Cl4 alkyl), nore preferably from
| tolO carbon atons (C1-Cl10 alkyl) and even nore preferably fromlto 6 carbon
atoms (Cl-C6 alwgyhospiissbower al kyl). "Al kanyl," by itsel f poT/US003W26478 of anot her
substituent, refers to a saturated 15 branched strai ght-chain or cyclic alkyl

radi cal derived by the«_qe,;&grﬂw@ tscht rara,@nbmstpagam m%m?gérooamuﬁsama&q' e carbon atom

of a parent al kane. qrou ps |nc are not limted to,
met hanyl ; et hanyl ‘anﬁeﬂﬁeﬁﬁ‘ﬁh%‘lﬁfwc%a'ﬁ’r‘@ﬂ'&ﬂh?‘“wa‘ leask a8 gasop=oyibon tEiplg opr opy !l ) |
cycl opropan- | -yl ,boﬂi&rwcdlbsﬁtﬁ'?éﬁosalﬁﬂﬁbh gBdié frorh asd(%la catbeh ﬁemafé’ﬁare@lisec buty)),

gygfggm agripf/lln lg%ﬁe ('lly Q"’gu'g%d 5"?1‘85 f chytl)ui%fwgﬂwled,&glﬁgblyqy{ §’éﬂp¥"y SUKRES part of

anot her subst i% uendp;1 yrer I Bop-DyBRylUNG Hutyhiyd weh asbuanahied, bust-yas-ght - chai n or
cyclic al kyl radigal ha st one carbon-carbon double bond derived by
t he renoval of or‘fg%%}? 99 a%{hhe'? foma single carbon atom of a parent 25
al kene. The group may be |n ei‘ther the cis or trans conformati on about the

doubl e - bond(s). Typi&gko l'Bﬁﬁuﬂmggpamaﬁonﬁ.lgms%m&%%feeto%rgﬁ%$f's{yted to,

ethenyl; propenyls such a -1 -en-1-vyl rop-2-en-1|-yl
(allyl), prop-2- dpmmlayPR “639@|Popwwhyleﬁ¥qhagkvlgr®9eq%Bveé;berzmen |-yl ; butenyls
such as but-1I¢en ﬁep&hmmbutexdmpw@alwlgmupszndna& 'Wt'arﬂoﬂﬂmled&anméthé&ly;et%w 2-en-1-yl
but - 2-en-1-yl, but en- 2- buta-I,63-die l 30 but - di en- 2- yI

cycl obut -1 - en- | -W‘fp"@&bsf’%ﬂ%}fy PURRY: ‘3’19‘?‘°"YC‘"9’§PU[’J‘¥{ oY £YOKPEf] ?1’9’1 yl, etc.: and the
l'i ke. 7 22 FEBRUARMol2®Ddxy aliDhelie4/ 018463 PCT/ US2003/ 026478 "Alkynyl," by itself
or as part of another substituent refers to an unsaturated branched,

straight-chain or cyclic alkyl radical having at |east one carbon-carbon triple
bond derived by the r&hlinxstarbovl.dpiitself ofrad gastpf another fubstitvent, reflers ¢t aradieat bfon at om of a

parent —al kynes Tjdfofritha -2(dhakbky, Qﬁé?élé?ﬁox%r RS fFed Hiin, @re not limted to,

et hynyl ; propynyls such as 5 prop-I-yn-1-yl, prop-2-yn-I-yl, etc butynyl s

such as but-1 -yn-1 -yl, but-l-yn-3-yl, but-3-yn-l1-yl, etc. and t he l'ike.

"Al koxy," by itself oraRgfmpamsl ieft oamhrhefran&mmbmtnuetmefersnei abisaboma radi cal  of

the formula -SR*', where R* is an alkyl or cycloalkyl group as defined herein.
Representative examples include, but are not limited to, methylthio, ethylthio, propylthio,

20  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 single carbon
25  atom of a parent aromatic ring system, as defined herein. Typical aryl groups include, but {
are notl limited to, groups derived from aceanthrylene, acenaphthylene,
acephenanthrylene, anthracene, azulene, benzene, chrysene, coronene, fluoranthene,
fluorene, hexacene, hexaphene, hexalene, as-indacene, s-indacene, indane, indene,
naphthalene, octacene, octaphene, octaiene, ovalene, penta-2,4-diene, pentacene,
30  pentalene, pentaphene, perylene, phenalene, phenanthrene, picene, pleiadene, pyrene,
pyranthrene, rubicene, triphenylene, trinaphthalene and the like, Preferably, an aryl group
comprises from 6 to 20 carbon atoms (Cs-Cyo aryl), more preferably from 6 to 15 carbon

atoms (Cg-Cis aryl) and even more preferably from 6 to 10 carbon atoms (Ce-C, aryl).



mamni S —..

R —— e — AR AR — A —
formul a -OR30, where R30 is an al kyl or cycloal kyl group as defined herein. 10
Represent ati ve exanpl es al koxy groups include, but are not Ii m te Felhexy.
et hoxy, propoxy, isopropoxy, butoxy, tert-butoxy, cyclopropyl %RR?AR B?
cycl opentyl oxy, cycl ohexyloxy and the |ike. "Al koxycarbonyl, k" by itself or as
part of another substituent, refers to a radical of 15 the formul a

- (O -al koxy, WagyBemhdsexy is as defined herein. "Al kylthportis:bperesmel f or as
part of another substituent, refers to a radical of the™ formila - SR31, where

R31 is an al kyl or cyclg I d resent |ve exanpl es
i nclude, but are not Ii ’g“sellflgraﬁfﬁ"t f‘%’m“e “ES"T“?}% rfers mragﬁ‘iyf’lfChlkd
i sopropyl thio, butquupﬁﬂ\tiuqh@m of ghethydrogan momtlgpodiedp:rml;bbn mrm typyidy «'Opmmayl t hi o,

cyclohexyl thio,  apg?tRGonlalokis re IpNeﬁlwath aP l'gPoﬁFLs ﬁqgﬁn%hepe@rr tTryB:tal %QBF er

substituent, refers to a nonovalent aromatic rocar bon oup derfved by the
removal of one hydf%‘g%‘ﬂd'é‘{cotm??%PM"&““QF%B‘?“@V'@&“HD’I‘F‘@S"& %rPr’T%T‘“bF“da!Hent aromatic

ring system ass de:fapmgdnelaqr eJnﬁpthtmnCla)h BriaphthyREIS, hmlhwiezyl but are not
limted to, groups,_ der | ea

acephenant hryl ene,“diP 'ﬁ#’c’ggeé’ﬁlé&’ E’H’ép“dﬁ‘ﬁ y@ﬁ @ﬁ%@m@%}%ﬂ &ilendedy 8% ant hene,
fl uorene, hexacene nh&mphmm;mlax)al apyhadkead andiol awbrkmyi;ts nsedalrefambly nd angilkyindene,

napht hal ene, oct aGeng s, ESERENG, e IChRMRAG, aR oM myRFM Pt the dry iGN

pent acene, 30

pent al ene, pent aphe&rup prdfyferiikyland fha pritacighis feerfen eeh opipeémdptnarddbthe, pyr ene,
pyrant hrene, rupi GeREis (CI-CRNSMIYERS., the mkmpmdaﬁloen@nﬁm%ﬂm elalulkyPr ef er abl y,

or et of abl'y 1 om 6 H4P FCchy BB wdifeed bl Ll 1R BOB AR B ef er abl y

from6 to 10 car belylﬂhﬂ)ngu;(nfE—.;-Om@arﬂalyﬂ'l)eg &ea&arEEBWammeoM@oﬂﬁﬂM 018463 _
PCT/ US2003/ 026478 Ar‘yl E]IOP%Sg:IJ-C?QIkPItﬁg hb fmoﬁ‘éy i?fc‘ ﬁ{gf Hfamot her substituent,

refer's to an acycl ks a?’l one’ o ydrogen at ons bonded to
a carbon atom typically a termnal or sp 3 carbon atom is replaced with an

aryl group as, j@as defi« fu@la&lfomwadanaﬁatmkdmeht regrswmmwsﬂme but are
not limted to, benzyl -p enyl et han- -p enyI et hen-1-yl,

napht hyl met hyl . 2-TAEi-Ryandovbers ayli 1y, def?‘%&"ﬁ%’ﬂ hyl et hen- 1-ylI , napht hobenzyl ,
2- napht hophenyl et han-1-yl and the | i ke. Where specific al kyI noi eties are

used Preferably, an agbakuge iRk Bt Barb il Bih  A¥ R WY ol kany1
al kenyl or al kynylfommta Oyaryddikyt, wberaarylhliy!lsyaks defined herein.
20
“Aryloxycarbonyl,” by itself or as part of another substituent, refers to a radical of
the formula -C(0)-0O-aryl, where aryl is as defined herein.

“Carbamoyl,” by itself or as part of another substituent, refers to a radical of the
25  formula -C(O)NR*R®, where R¥ and R* are each, independently of one another,
{ selected from the group consisting of hydrogen, alky! and cycloalky! as defined herein, or
alternatively, R*? and R¥, taken together with the nitrogen atom to which they are

bonded, form a cycloheteroalkyl ring as defined herein.

30 “Compounds of the invention" refers to compounds encompassed by the various
descriptions and generic formulae disclosed herein. The compounds of the invention may
be identified by either their chemical structure and/or chemical name. When the chemical
structure and chemical name conflict, the chemical structure is determinative of the

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



group is (Cr-Cl0) alkyl and the aryl noiety is (C6-C20) aryl, nore preferably,
an arylal kyl 10 group is (C6-C20) arylalkyl, e.g., the al kanyl, al kenyl or

al kynyl noiety of the arylalkyl group is (C-Cs) al kyl and ”@ﬁ%%i eigg7i s
(C6-C12) aryl, and even nore preferably, an arylal kyl group i I&N&
arylalkyl, e.g., the al kanyl, al kenyl or alkynyl noiety of the arylalkyl group
is (Cr-C5) alkyl and the aryl nmoiety is (C6-C1O aryl. 15 " lox ," by itself or
as part of another substituent, refers to a radical of th -0-aryl,
where aryl is a¥Of8MO%NEY herein. "Aryl al kyl oxy, -by itseks: ?grr{ygzog%bgr #.of anot her
substituent, refers to a radical of the formula -0-arylal kyl, where aryl al kyl
is as defined her ehisal cengrs'ang/on dosbiecondsang (heréfoigymay texsier|a Stmoiamerpamth apf anot her

substit uent, ref ergufibdid rsa#lérs@le , EbmedilRorke R Riliitrs, Sl B dhsercli © aryl i's as
defi ned hereln " Car bamoy or as part of another substituent,

refers to a radi ca‘]‘°°?ff"“¥]hé”he’253°'?°6‘i‘emﬂ“&a‘ chirabyeies 2reg8spesifirdr e Repicind R33 are

each, independent |sﬁudbjres&l&ﬁct%feh&hcompﬁs@hlﬂﬁotsﬁﬂe Joﬁﬁﬁ}atl&ﬁ agh&@&:ﬁﬁt@ﬁbﬁtl ng of
hydrogen al kyl . and. c alternatively, R32 and R

0a
33, taken toget%er'"cm%ﬁ HeR !émﬁ‘f?r?egﬁfz'ﬁp‘é{f g"ﬁ‘?f‘*{f \ﬁﬁ"l?ﬁ'c?‘ﬁé’i}’eaﬁ“%““‘“ﬂgﬁa d, forma
cycl ohet er oal kyl rpurer digstete@merkatly pves) @endenargmériConipemedsmak ntiiwes. Nnvent i on” refers

to compounds encorgaagfdiiing e AN SuIBASL KRR @Uidoganeni o for mil ae

di scl osed herein. e conmpounds I nvention may ntified by either
their chemical st rei¥ipIPEs @fitereaForReRalying sparpiwRtechnigrespr ¢! syptbasisdeghniquss r uct ure and

chem cal nane conf\beu%awrhb\e.e@mmaﬁadn The dembotn@ of fhe HRERBNIMAAN RG] t he
identity of the conpoun ppounds of the invention may contain one or

nore 9 22 FEBR&R\“‘?(?&)‘7‘“‘°W°§UG‘&7“GT§H%‘§E peHiPTicH K289 @%WS“‘E‘HW‘H‘P”Q%M ers and/ or
doubl e bonds and tAweoréingly,ehe chiryicat stusturefdepiic & liein hostRS all gos@:blemtonﬂwbl e- bond

| somers (i.e., ge%r?ns of e i1 hlu&rg?a ? éc)nipmfn%t aﬂ%'& unraa(g}l the uq%ntlon nmay a dlsoaiﬁél ecéeorrer S

Accordlngly when st'ereoc chiral feent ers eci the |
chem cal struct uriegopitelpilgicked cmmdnmemanm abrhs ipm;asuab)h'ec ln@mlffgm ations at

those chiral centegg, g Lt mqgs@&vt;#{a.@nm?Juﬁoqhﬁmsrﬁxqabwofpsulroseshe{m £ 9-.

geonetrically pure, enantionerical ure or diastereonerically pure) and
enantioneric ahll SneorRSEed iwe @"WPB{'E”U?fé’S““W"E‘i&HﬁPQ?n@F pre neglignited tar BolHs omer i ¢

m xtures can be reggleetni'fy, g Hei*tp, ¥OMPARENE!. Canpbihds 8NBE HivddlionThAleRidl SONMET S
using separation t;ﬁ%r?sgllva gdeftsarm%ras \%Q]‘ ars ?cl)lva? d%ngse ?r!cl?:du&\ge I(I:yqpate fon%s 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 crystalline
20 or amorphous forms. In general, all physical forms are equivalent for the uses
conternplated by the present invention and are intended to be within the scope of the
present invention.
“Cycloalkyl,” by itself or as part of another substituent, refers to a saturated or
25  unsaturated cyclic alkyl radical, as defined herein. Where a specific level of saturation is {
intended, the nomenclature “cycloalkanyl” or “cycloalkenyl” is used. Typical cycloalkyl
groups include, but are not limited to, groups derived from cyclopropane, cyclobutane,
cyclopentane, cyclohexane, and the like. Preferably, the cycloalkyl group comprises from
3 to 10 ring atoms (C3-C,o cycloalkyl} and more preferably from 3 to 7 ring atoms (C3-Cy
30 cycloalkyD).

“Cycloheteroalkyl,” by itself or as part of another substituent, refers to a saturated
or unsaturated cyclic alkyl radical in which one or more carbon atoms (and optionally any

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

10



wel | known to the skilled artisan. The conpounds of the invention may al so
exist in 10 several tautoneric forns including the enol form the ke@g {(CEOH:’and
m xtures thereof. Accordingly, the chem cal structures depi c 23 ERAR
enconpass all possible tautoneric forns of the illustrated conpounds. The
conpounds of the invention may al so include isotopically |abeled conpounds’
where one or nDRE, fhHIBiHave an atom c mass different fr(}m[mb@oﬁdzaﬁg'c mass
conventionally found I n nature. Exanples of |sot“op'e$ 't Hat “trdy be* 15
incorporated into . the co ounlcl{‘s; of the inve apbn i ncl ud but are not limted

to, 2H 3H uC 148¢ %‘RT" {pical iF§TOgpS todepacestaacarbpm prom (g ‘Sblb“‘%’??bounds of the
invention nmay exi Stmited 0, MiFs0| 4 &t ed Wosrasspersfioiek] of ssurstiph isasaded, @€ s, i ncl udi ng

hydrated forns anq'hﬁéncl}lfugzmcﬂ: etﬁroellﬂnge&egﬁlohetgma eF'}fd:E @stéed'[ygsql vated and N oxi de

fornms are within e scope o sen I nven I'n conmpounds of the
present inventi on <elgheseplkyl SM*%PSrmﬂhtdF Phcarenoylinitg fop zreuris 2Qiverd framnapepteous forns. I n

general , all physig@hesf @iiriRs, %lﬁaz@mﬂlevﬁ&rﬂmmef ﬂﬁer&zn@ pﬂﬁﬁcﬁnecmgzglmeat ed by the
present invention and are |ntended he "scope ‘of present

i nvention. "Cvcl odlYRejjdone. gnupliding) and B‘F"‘é‘s Pﬁéﬁfﬁblyo‘ﬁe %Vﬁ@t“’r‘f‘é‘i‘a"‘é’%%"ﬁ’lc?fﬁl@ﬁ%s refers to

a saturated or 25 ftms:ﬁbmaﬁga@bneyz:ko rﬁer@ﬁeieyl:ycroadﬂdr&aadyn m&ﬁn&i@ér&f&@ﬂy heheion. Were a
specific | evel of Sat ur at on s g) ctled ky he nonencl ature "cycl oal kanyl " or
"cycl oal kenyl " is J¥Eq ﬁ{?plnc':%"f erc? wa groups include, but are not limted
to, groups derived from cycl opropane, cycl obutane, cyclopentane, cycl ohexane,

Atoms (3G 0 del 32??%%’% A5 A ¥ pe B IR R OEbat b 1 0 50
cycl oal kyl ). " CCydpuyyiat BROR WFfe'R byth e pach, mdemdepémfooﬁane@hmspleqﬁedsubst| tuent,

refers to a satur gidathe Qéuplé&%ﬁhﬁgruﬂlﬁﬁ aWcﬁ&lb&cyﬁLJﬁéhncﬁ%@bﬁakcpkc'é’en%bech one or nore
car bo(n atons (and option associ at ed en atons) are independently

hydr o
repl aced with the eé%fﬁ#"@“‘%lh”f“@?%?“%@”ﬁ Bease oAl 9“2'(5?)7""‘5 D04/ 018463 y

PCT/ US2003/ 026478 hakyeitgringg) di-(mpeteadthydehias, aaticiyl(@ethgphace t he carbon aton(s)
i ncl ude, but ar not Where a specific |evel

of saturation i if¥ ’ac’ﬂﬂ‘éﬁ?e&fedga ‘"°h%¥%°h?:’fygg’f°lp g)a‘mé f'ﬁ%e?er oal kanyl " or

"cycl ohet eroal kenyl " is used. Typi cal cycloheteroalkyl groups include, but are

hot limted to, groups"ﬂgggn bRl ﬁaﬁoomy%%lg?i?ﬂasWﬁﬁotb@%ﬁbsu{u%{ﬂc‘fa@[&eﬁ

i m dazol i di ne, hol i I perazi ne I perid pyrazol | pyrrolidone,
qui nucl i di ne, and fugeo: 4hiqtfeb’°FﬂPé1'4éqféf19P§ﬂd'“E’he cycl ohet eroal kyl group conpri ses

20 “Haloalkyl,” by itself or as part of another substituent, refers to an alkyl group as
defined herein in which one or more of the hydrogen atoms is replaced with a halo group.
The term “haloalky!l” is specifically meant to inciude monohaloalkyls, dihaloalkyls,
trihaloalkyls, ete. up to perhaloalkyls. The halo groups substituting a haloalkyl group can
be the same, or they can be different. For example, the expression “(C,-C,) haloalkyl”
25  includes 1-fluoromethyl,1-flucro-2-chloriethy! difluoromethyl, trifluoromethyl,
( 1-fluoroethyl, 1,1-difluoroethyl, 1, 2-difluoroethyl, 1,1,1-trifluoroethyl, perfluoroethyl,

etc.

“Heteroaryl,” by itself or as part of another substituent, refers to a monovalent
30  heteroaromatic radical derived by the removal of one hydrogen atom from a single atom
of a parent hetercaromatic ring systems, as defined herein. Typical heteroaryl groups
include, but are not limited to, groups derived from acridine, arsindole, carbazote,

B-carboline, chromane, chromene, cinnoline, furan, imidazole, indazole, indole, indoline,
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from3 to 10 ring atons (3-10 nenbered cycl oheteroal kyl) and nore preferably
from3 to 7 ring atons (3-7 nenbered cycl oheteroal kyl). 10 "D al kyl am no," by
itself or as part of another substituent, refers to a radical a
-NR34R35, where R34 and R35 are each, independently of one anoﬁ%él?’lﬁge ?f:?ﬂebg
fromthe group consisting of al kyl and cycl oal kyl, as defined herein.
Representative exanples of dial kylam no groups include, but are not limted
to, dinethylamnpog, nethylethylam no, di-(l-nmethylethyl)am

(cycl ohexyl ) (mePRAY Mo, 15 (cycl ohexyl ) (et hyl) am ROy o gk.f’ﬁsfﬂ‘li’.mﬁf"g._,

(cycl ohexyl) (propyl)am no and the |ike. "Hal ogen" or "Halo," by thensel ves or
as part of anot hemddiziystijoberagfuran, isbehrontene, &oinddla) 3oiadoliodisaquimplitier iemivazaled/ or i odo

radi cal . 20 " Hal ogbloYdie, naghthylidiCshqifbie AR BRI deriflain@ MLdAfRhrdROSt i tuent, refers to
an al kyl group as _ defined ﬁerel n in which one or re of the hydrogen atons is

replaced with a hBtegaYyrige pheragige. phéalazings piprigifeirprine. pyans pisezineinyardlyy meant to

iTEcl Ed? nmonohal oab,};mgz@nte, ?@dbia&,@ﬁ’;}dﬁlmhéi lpynolter, pyaalizil Jﬁﬂ’r{aﬁotl)iné??ﬂnoliﬂé? q&iﬁblﬂﬁé{"ﬂ-l oal kyl E :
e al O group supsti.tutli n a ..l 0] rrou can e € Sa , ..0r ey can e

different. For gexﬁur’r?ﬁx%]f"e‘ttﬁreagoe}& bhr'agl'g%ci?eoE‘Yu‘t'%lh@fs""ﬁ'ﬁﬁgﬁ'wme"?5"41E°lelﬁﬁdes I

-fluoronmethyl, | Piferblyoh@hetindagt gredpregmpriseli fdmfow Goretgwdms (3-20 hémteredret hyl

LT voroetiyl 1. kdbbigeaskhtly, i 2o Hphas Wihneledydadi | uor oot 1.

substituent, ref ePefermed heterasrbarauns e thogletined frpm thicphesepyrrele déngathioptend, ved by t he

removal of one hyghoa6an MdeRr) yhamB, GuirliftJinfida2d10 Bkaz0E 2 phfifNt heteroaromatic
ring systenms, as defined herein. Typical heteroaryl groups include, but are

not limted td? groups derived from acridine, arsindole, carbazole,

(i - carboline, chronmaneHewhewrReRRs (€ih68 odmpdends Entbraphssell 5j R MnGon defiséazol e,

i ndol e, indoline, lﬂi 2% .FEBR@JARYﬂEOW S VWO 20045018463 PCTI US2003/ 026478 ,
i ndol i zi ne, i sobenJOPErEA"E EERIFEABTE" | e} FRFBPRYS @B PIASIHE PR ol i ne, i sothi a
zol e, isoxazol e, (hydmplisoingnsi. ThaB-ringphas the genodafprmmdaaz ol e, peri m di ne,
phenant hri di ne, phenant hroline, phenazine, phthal azine, pteridine, purine,
pyran, pyrazine, pyrazole, pyridazine, pyridine, pyrimdine, pyrrole,
pyrrolizine, quinazoline, quinoline, quinol i?,(z‘BT\ F 5 qui noxal i ne, tetrazol e,
thiadi azol e, tfiazole, thiophene, triazol ex™#nt hene, and the like.
Preferably, thé heteroaryl group conprises fromb5 to 20 ring atons (5-20
menbered heteroaryl), nore preferably from5 to 10 ring atons (5-10 nenbered
het eroaryl ). that includes from one to four heteroatoms, wherein X, Y, Z are each,

independently of one another, C, CH, N, NR'®, NR'®, S or O; and U and T are each,
independently of one another, C, CH or N. R'® and R'® are each, independently of one

20  another, selected from the group consisting of hydrogen, lower atkyl, substituted lower
alkyl, lower heteroalkyl, substituted lower heteroaikyl, cycloalkyl, substituted cycloalkyl,
cycloheteroalkyl, substituted cycloheteroalkyl, lower haloalkyl, monohalomethyl,
dihalomethyl, trihalomethyl, triflucromethy!, lower alkylthio, substituted lower alkylthio,
lower alkoxy, substituted lower alkoxy, methoxy, substituted methoxy, lower (

25  heteroalkoxy, substituted lower heteroalkoxy, cycloalkoxy, substituted cycioalkoxy,
cycloheteroalkoxy, substituted cyclohetercalkoxy, lower haloalkoxy, monchalomethoxy,
dihalomethoxy, trihalomethoxy, trifluoromethoxy, lower di- or monoatkylamine,
substituted lower di- or monoalkylamino, aryl, substituted aryl, aryloxy, substituted
aryloxy, phenoxy, substituted phenoxy, arylalkyl, substituted arylalkyl, arylalkyloxy,

30 substituted arylalkyloxy, benzyl, benzyloxy, heteroaryl, substituted heteroaryl,
heteroaryloxy, substituted heteroaryloxy, heteroarylalkyl, substituted heteroarylalkyl,
heteroarylalkyloxy, substituted heteroarylalkyloxy, carboxyl, lower alkoxycarbonyl,
substituted lower alkoxycarbonyl, aryloxycarbonyl, substituted aryloxycarbonyl,

12



Preferred heteroaryl groups are those derived from thiophene, pyrrole,

benzot hi ophene, benzofuran, indole, pyridine, quinoline, imdazol |

and pyrazine. 10 "Heteroccle" refers to those conpounds enconﬁ&s@’éﬁuﬁgﬁm(ﬁ

i nvention defined by the "B-ring" as depicted herein. Such conpounds can be
aromatic or nonaromatic (hydro isoners). The B-ring has the general formula: v
x 13 U .. 15 \wghodaokssss hat includes fromone to four hepetgshenmsszsvherein X
Y, Z are each, independently of one another, C~ CH; N” ”NF€1’6' NR18,” S or 0; and
Uand T are each, 16 and R 8 are
each, independent Iaflylﬂ?ﬁgﬁw tlasﬁboS ‘tﬂtéé)"’%%’g’fq%‘é’faé&h’fl %’R‘?T%e : f"&ﬁ% consi sting of
hydr ogen, | ower alcksphmate gigkamiotiusubgituted warbamogl), $aifhmoyl, enbetitutbvbsuifaneal ey bk, substi t ut ed
| over heter oal Kyl gt felditla L SUDIhiL 4ok KA LAA K Lclcaf roal kyl ,
substituted cycl ohétgr oaﬁ;%{ ’ | ower a oasldak ?( “onohal on %1 lu?s% gl hal oret hyl ,
trihal omethyl, tri¥fleadd q'igﬁFfoallfYéWéPbSamm/mhheéﬁma&mlb§b¢ hr\keré@mbomr al kyl thi o,

| ower al koxy, Sﬂlbsg‘i'dub'dfﬁﬁnsisQ%l’eféi'aKzQPﬁ)(gthm?'t’ ﬂ@%b{',lotﬁém:%gbﬂ MR OsuffRihoXy, | ower 25
het er oal koxy, sub t ut d | ower Eteroa oxy, substltuted

cycl oal koxy, cycl &t 0f Bilft BB Mot EmiRdr: mgtetd %Sﬂi%ﬁgﬂ‘@t“@rg@éﬂ’ fB%3fine Plower
hal oal koxy, monohalCHgyed $0330)-, -H@haNHrmctm;sy)gNH I‘ahhﬂ)hﬂ)m&tohoﬂiqtcoft ri fl uoromet hoxy,
| ower di- or nonoal kyl §JJQ m no, aryl,

N
substituted aryl, aryl ox aﬂgheteﬁo yct?{s ge ?m exa 8% 'somﬁles 8¥<m°fgs Obaié¥f°?u‘t ed phenoxy,
aryl al kyl , subst i tatazols, amgzblas Jyiflazolesy byb@lekww)eyolesaﬁﬁ lydrbsstomtrmtheldofar yl al kyl oxy,

benzyl , " benzyl axy, Sunﬂ)tleq{ygﬂ'i%}ners StthSrded-MERigned ﬁ&t&ﬁé}@tfc%m%ouﬁhg‘irﬁfuﬁ@?o\” oxy,

substltuted het er oar yl ox % het eroaryl al kyl, substitute teroaryl al kyl ,
het er oar yl al kyl oxyex28glh & V@lrmswrmt"élﬂ Efa?tsamf%mseystlcb Aydsoisamers inchile for
al koxycarbonyl,  shilsjié, budordolinV¥aikox@dohiXa. RekattMies | isoxAbldiR¥ ) Q@3yReMds, substitut ed

AT TR e T e 0 s Y

car bamat e, car bangbkzolisashsizolidites H)aitlpdintbigtoles I SHf dihrydrpihjazsaslabindotiditesd sul f anoyl

and a 15 (tetrahydrothiazoles), (3H)-dihydrotriazoles, (5H)-dihydrotriazoles,
triazolidines(tetrahydrotriazoles), dihydro-oxadiazoles, tetrahydro-oxadiazoles, (3H)-
dihydro-1,2,4-thiadiazoles, (SH)-dihydro-1,2,4-thiadiazoles, 1,2,4-thiadiazolidines
(tetrahydrothiadiazoles), (3H)-dihydroimidazoles, (SH)-dihydroimidazoles and
tetrahydroimidazoles.

20

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

system having a conjugated &t electron system. Specifically included within the definition
of “parent aromatic ring system” are fused ring systems in which one or more of the rings
are aromatic and one or more of the rings are saturated or unsaturated, such as, for

25  example, fluorene, indane, indene, phenalene, etc. Typical parent aromatic ring systems
include, but are not limited to, aceanthrylene, acenaphthylene, acephenanthrylene,
anthracene, azulene, benzene, chrysene, coronene, fluoranthene, fluorene, hexacene,
hexaphene, hexalene, as-indacene, s-indacene, indane, indene, naphthalene, octacene,
octaphene, octalene, ovalene, penta-2,4-diene, pentacene, pentalene, pentaphene,

30 perylene, phenalene, phenanthrene, picene, pleiadene, pyrene,pyranthrene, rubicene,

triphenylene, trinaphthalene and the like.

13



group of the formula -L-R', where "L" is a linker and R 7 is cycl oal kyl,
substituted cycloal kyl, cycl ohet eroal kyl or substituted cycl ohet eroa ,}I’he
l'inker nmay be any 5 group of atoms suitable for attaching t he 2RFEBRY %@2{) the
nitrogen atom Suitable linkers include, but are not |imted to, noieties
selected fromthe group consisting of - (CH)i.b-, S, -C(O-, -S2-, -NH,
--C(O -S2NH and conbi nations thereof. Suitable heterocycl es i ncl ude for
exanpl e, | soxazBPEs4O¥Bazol es, oxadi azol es, oxazal es, .t REHYRIBAAT dazol es,
triazol es, thiadiazoles and hydro isoners thereof 10 Suitable hydro isoners of

the af ore-menti oned hePaendyeloiromio RINQSHS: "iréTerk Md$ar6lit@foma®<rﬂﬁﬁj;s&m igli hydro

I soners as wel | a%vh cﬁgﬂeaog%gr'é Qarﬁosn F)?ns gand a'{l%palthnd a socmtgmfiro%en ato “1!.1) aaé erg.xf%hor

exanpl e, 2-isoxazoline I SOX I'soxazol'I hes Xazo

1, 2- pyrazol i nes, n@e@n@ytﬁy&mﬁc@dﬂmﬂe@a e@¢Hr-dderepchegrodtoR, Fymcehlttiesmbing ®,
(5H) - di hydro-1, 2, %ax@[ﬂemm&n Q| drd R %@OZRIM !

(3H) - di hydr ot h| azol es, (5H) -di h“&‘?@?h azol eslrm thi'azol | gl%?] 3 S%ec'ﬂca“y
(tetrahydrot hi &7 ofinslyyied “(@H)‘hed’FWm"@f naaﬁtcbpté@awr('%lﬁrnsﬁmwrm fupedsiog es,

triazolidines(tet &ﬁ&ﬁﬁﬁﬂﬂfdh@iﬁr%}mof the hygﬂmm&aﬁb ad @AeQr‘Fmore of the rings are
t et r ahydr o- oxadi azol es 4-t hi adi azol e

(5H) - di hydro- 1, 2, 2 AFLY; 5‘5%1358 S“% ’2?9{ °ﬁmpﬁd¥%¥’ lbdf'ﬁ‘?g‘g"a“ benzofuran,

(tetrahydrothi adi amhm)chro(n&id) mdh}dwnddslme mamlla:mle:e.s’ryp(c'éll-ﬁ)areﬁtlhbrydﬁxemmcdiagoI es and
tetrah ydro imidaz rent omat | Sy ers to an
unsaturated cycl.i 53’5%'?" 5 '"cﬁllug'= b f‘feE"‘H' [Agmsarsé'Ed%FnC?fg%?' dis ‘?ﬁ’n?é'ﬁ} A& it electron
system Speci incaIchrymemodmndeld fuviai, hmnazblh,end}lMel, inddle, dndolm,fmdopament aromatic ring
systent are fused.fj re aromatic
and one or nore of ;ot’ﬁgoﬁ?riyrﬁggﬁg’# g&s\g{?b%gf' %Oﬁ'{eul%gﬁ&l%at egﬁ’\mglL q%§amlg for 25
exanpl e, fl uor ene naphigadies, oxadigkelscoxazgleepramiding, Phﬁtanthﬂdlvpi’@wlhwﬁ%nt aromatic rfng
systems include, jRithzi@l fhidRkind, hiidiRChutife, pR&EERAME WyRRe, pAeRRPEKENE ENE,

acephenant hryl ene,

ant hr acene, azul ené?y'b’é‘ﬂlf%r?é“"&%l’wgﬂ’é"  ipagniing, Quipgling AYRYERQYNPIE*ene, hexacene,
hexaphene, hexg endrazoks thiadidaReMRAzolds thiophkaE, Eitdole, kantiReand thatline, napht hal ene,

oct acene,

oct aphene, oct al ene, ovalene penta 2, 4- di ene, pent acene, pent al ene, pent aphene, 30
peryl ene, phenal ene, pheithains piatdle alt'brefad aresalpyfragnspdupy ofalwtifveative, r ubi cene,

tri phenyi ene, tri ar;e]ﬁ%dsanmegonn&rﬁg%.ﬁﬁcga EEBRUARY 204 o/ 20041018463

PCTI US2003/ 026478 eroaromati c fer 0 a parent
aromatic ring systpbirmagqutical uses and which possesses the dcsnred pharrnacologlcal activity of the

20  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, lactic acid, malonic acid,
succinic acid, malic acid, maleic acid, fumaric acid, tartaric acid, citric acid, benzoic acid,

25  3-(4-hydroxybenzoyl) benzoic acid, cinnamic acid, mandetic acid, methanesulfenic acid, (
ethanesulfonic acid, 1,2-ethane-disulfonic acid, 2-hydroxyethanesulfonic acid,
benzenesulfonic acid, 4-chlorobenzenesulfonic acid, 2-naphthalenesulfonic acid,
4-toluenesulfonic acid, camphorsulfonic acid,
4-methylbicyclo[2.2.2]-0ct-2-ene- 1 -carboxylic acid, glucoheptonic acid,

30  3-phenylpropicnic acid, tnmethylacetic acid, tertiary butylacetic acid, lauryl sulfuric acid,
gluconic acid, glutamic acid, hydroxynaphthoic acid, salicylic acid, stearic acid, muconic
acid and the like; or (2) salts formed when an acidic proton present in the parent

compound is replaced by a metal ion, e.g., an alkali metal ion, an alkaline earth ion, or an

14



whi ch one or nore carbon atons (and optionally any associ ated hydrogen at ons)
are each independently replaced with the sane or different het Igg‘rF ek cal
het eroatons to replace the carbon atons include, but are not eqzlefrrﬁﬁ{e Y0

0, S, Si, etc. Specifically 5 included within the definition of "parent

het eroaromatic ring system are fused ring systens in which one or nore of the
rings are aromawgosnds@ene or nore of the rings are saturetgskomsiozamsat ur at ed,
such as, for exanple, arsindole, benzodioxan, benZofirdn, ™ ThrGriane, “chronmene,

i ndol e, i ndol i ne, JANRHER,or Einaly P oga.asﬁa&tsuaeasFxma{gm@tdmawnmm syst ens
include, but are not limted t ar si ndol car bazo car I ne, chromane,

10 chromene, ci nndffthasolaqige, %metf'mhefarmr @omhpliss piperdine digethdamitendol | ne,

i ndol i zi ne, diethylamine and the like. Also included are salts of amino acids such as arginates and
i sobenzof ur an, |socp mene, i oi ndol e, i ?lndollne |squ|noI|ne i sot hi azol e, i soxazo
R &

le, naphthyridiné OFRANS pids DlsegIHcHTHR o &2 i?ﬁ’é?f‘acri’f'ﬂ?‘f“& thedikedpegnant hr ol i ne,
phenazi ne, pht hal az. rBergep&zErl%T,ﬂe?haﬁuﬂhmﬁl Ipyran, pyrazine, pyrazole,

pyri dazi ne, pyridine, pyrimdine, pyrrole, pyrrolizine, quinazoline,

qui nol i ne, quinolizine, quinoxaline, 15 tetrazole, thiadiazole, thiazole,

t hi ophene, triazole, xdihamaesticaliviacedptable véhisle” refeRtoa dlih@mﬂdju@:@t.leyipémt:cept able salt"

refers to a salt QhrRr GANRRANoRPouhd'S HeMMERHoh R2dmiMiited 1S made with counterions
understood in the art to be generally acceptable for pharnmaceutical uses and

whi ch possesses the desired pharmacol ogi cal activity of the 20 parent conpound.

Such salts inchwude: (MMI Eelf@snoS@Joﬁ;ﬁofatfalﬁftﬂﬁﬂwh%Etﬁcheﬂ@fﬂ?&lll& acids such
as hydrochloric a rom c aci d, phosphoric

S o and the 1 usug mhibih SR Bk i ot oy o bE phdot
propionic acid, hegaupollgpicallyiagrotectjnglsopemeetregecopormevedas ddsired Huyiopthe c aci d,

pyruvi ¢ acid, l aCtdoﬁrsé‘&'aQymﬂFﬁL Cﬁ]&'al‘ﬁpl@sco'f wctﬁggrgﬁpg'czﬁa b@%ugd 1nr@4§h§afgg\'ug mal ei ¢

aci d, fumarlc acid, tartaric acid, benzoi ¢ aci
3- (4- hydr oxybenzoy’ff%@ﬁiﬁr%‘”&&PCE“”‘éFh%Wé &diy 1999.dahndéiley & S088. &Y a9t hanesul f oni ¢

acid, et hanesubfomlﬁsoa@ﬂaqi,,cdnp&mmmmdmmwnﬂme@hoawas 123 nyraiesyRthanesul foni c
aci d, benzenesulfo -chl or obenzenesul fonic .a

2-napht hal enesul fow g‘?'ﬁckw ﬁ?fﬁf"ﬂ@ﬁ‘@ﬂﬂ"f’&?f"&“"éé’i"ﬂps "Efﬁ"ﬁbl'?ﬁ‘raé‘d‘f"flﬁ'i‘ﬁeﬁ aci d,
4-met hyl bi cycl o[ 2. @, fajmyD adety? tréfluerobcetyR bdneyt benzgloBearbonylg CBept oni ¢ aci d, 30

3- phenyl propi oni ¢ agi t Ryl acet i i Ltiar t aC|d lauryl
sul furic acid, Itﬁﬁgﬁb’gtcarbo (}ygﬂcﬂt @%’nﬂgylsglgil (gm‘%ﬁc?l mmet%lsqﬁt%hg?eéﬁ}éfgq , sal icylic
acid, stearic aci d(,‘SEﬁﬂ;cmyl@nd SabﬁitidtealtrdyligmpﬂEillklexycubon@lZ) sal ts forned when an

aci di ¢ prot on B eSeRlordsPireGioRRiERY (ORI HE-vkSird La@&ﬁg h% ion, e.g.,
an alkali netal ion, oéll’??a gloip'%;e egr(t |oﬁ orv ar?r&ﬁ I%BRUA 2007
like. Representative hydroxyl protecting groups include, but are not limited to, those

where the hydroxyl group is either acylated (e.g., methy] and ethy] esters, acetate or

propionate groups or glycol esters) or alkylated such as benzy] and trityl ethers, as well

as alkyl ethers, tetrahydropyrany] ethers, trialkylsilyl ethers (e.g., TMS or TIPPS groups)
25  and aliyl ethers.

“Prodrug” refers to a derivative of an active compound {(drug) that undergoes a
transformation under the conditions of use, such as within the body, to release an active
drug. Prodrugs are frequently, but not necessarily, phaﬁnacotogically inactive until

30 converted into the active drug. Prodrugs are typically obtained by masking a functional
group in the drug believed to be in part required for activity with a progroup (defined
below) to form a promoiety which undergoes a transformation, such as cleavage, under
the specified conditions of use to release the functional group, and hence the active drug.

The cleavage of the promoiety may proceed spontaneously, such as by way of a

15



WD 2004/ 018463 PCT/ US2003/ 026478 al um numion; or coordinates vvi th an organic
base such as ethanol am ne, diethanolam ne, triethanolam ne, @Iﬁ%‘gﬂw%m ne,
nor phol i ne, piperidine, dinethylanine, diethylanine and the | F

included are salts of am no acids such as arginates and the like, and salts of
organic acids |ike glucurmc or galactunoric acids and the like (see, 5 e.g.,
Berge et at, 1977, J. Pharm Sci. 66:1.19). "Pharnmaceutic abl e
vehi cl e" ref er sYO3'MOBH3 ent | adj uvant, exci pi ent--or- carf#@ﬁsﬁa%@%p{%l ch a
conpound of the invention is adm ni stered 10 "Protecting group' refers to a
group of atons thaydrolyfsapachian edtmes bt extalyzedenimtlicydby dnotherageonakch grogup i n a

nol ecul e, mask, regyme bPlighv§¥8d or l;ynl%ha{n?@&ro} éﬁb&sﬁrqu ﬁhpﬁcaf &Qg\éﬂoﬁm@!kal group.

Typically, a protectln rou ectively renove esired during the
course of a synt h&¥pneete 'I‘:sg E&’?“@Pffﬁl"m’@(’fﬁ|“ﬁa¥jﬁﬁuﬁsbe&'ﬁiﬁg%@'sf‘6%d in Greene and
Wits, Protecti vecdadiopf ise, sa¥hgaa ehzyfmitepdsait inyhe calsdo &hlch thel@Q@ugidohn Wley &

Sons, NY and 1§ Ha ri.son um of nt het lécs}}ﬁﬁ@'cgan ¢ Met hods, Vols.

1-8, 1971-1996" JAHHUSEY °““°£°'§"8°°C%%°gﬁ ﬁ?’%@%ﬁ%’&f‘% PRIt i ng groups
i nclude, but are hmwtquen@ghlm@mtheft@mmpldmga;cledeyhydrmsonickmmoamm:toyddsotbenzyl

benzyl oxycar bonyl ' ,@%a Such Bl @%gw&ﬁm%&éggé '}15&?193 o rL ) Lyl

("TMVE"), 2tr|rrethyIS| yl - et Hane , stituted
trityl groups, al P@MS’GBE’?‘E%F%HW“" QBCWWPWWWWWSMCM bonyI ("FMOC') ,
nitro-veratryl oxycar bcmwde (aribly Xprdgratipél ad A as Ihk l‘e@ultaﬁ%%ﬁﬁﬁé}tﬁftdblé%rhydr oxyl

protecting groyps | but are not limted to, those ere the hydroxyl
group i s eithé Wg‘éﬂgg'ﬂ‘cf'@algmupﬁ"@f’ﬁ\?‘f °°§WH’“@S[‘P|§'FM@5°F%'5%‘“" ‘é%ﬂ@t"&‘t”é'“érfe pr opi onat e

groups or glycol estmrs:)arr@rc, aiyhmkﬁﬁmdnosﬂgﬂnu;aﬁaytbemdedandulfdhazé yiteret hers as wel |

as al kyl ethers trla,k il , TMS or
TI PPS gr oups) 25t°%1r§1 ﬁg"ﬁgg%t ers gﬁydg’lymd’mv” yoP%ovfdx the r& \/gaé ve of an !

active conpound (dsmugl)nolfmmondrzdwgle!e@mskeﬂ nsa!nsthoipmatnpthSlmuéthSh@nﬂondi tions of

use, such as w t hi;p, g1 BAd¥enyilpRonfoft ,eaﬁ.&mb@ﬁwrwm AhH8 10 grovRid HeGRiR! ©
frequently, but not necessarlr phar macol ogi cal 'y i nactive until 30 converted

into the activé dBeye: @F"é‘tﬂ*ﬂ@@"“&l"@"f"y‘ﬁﬂs'@éf‘%aﬁ"B‘Bt('ﬁ?‘mé‘tﬁ sBY e#eE®ng a functi onal
group in the drugub&lsth.e)vaﬁlxd&@hkaﬁazidapmbktyr\aﬁumnfa@demfolﬁedmvwmpmmh a progroup

Cleavage, under PRevEkerP Bt EtrpRor ek et as B R Rt | onal |
group, and hence tpfommdéslwl%echpp@cm toTHoee of bidldinalgartof t he pronoi ety may proceed
spont aneousl y, such as by way of a 15
20 “Progroup™ refers to a type of protecting group that, when used to mask a
functiorial 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
promaoiety that cleaves to release the functional group under the specified conditions of
25  use. As aspecific example, an amide promoiety of the formuia -NH-C(O)CH; comprises (
the progroup -C(O)CH;.

“Silyl ether” refers to a type of protecting group that, when used to mask a
hydroxyl group within an active drug to form a promoiety, converts the drug into a
30 prodrug. Silyl ethers are known in the art and refer to a removable group which will
prevent a hydroxy group from participating in a reaction performed on the molecule.
Such groups are discussed by T. W. Greene in chapters 2 and 7 of Protective Groups in
Organic Synthesis, John Wiley and Sons, New York, 1981, and by J. W. Barton in
chapter 2 of Protective Groups in Organic Chemistry, J. F. W, McOmie, ed., Plenum
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22 FEBRUARY 2007 WD 2004/018463 PCTI US2003/ 026478 hydrol ysis reaction, or it
may be catal yzed or induced by another agent, such as by an enz @bt ,
by acid, or by a change of or exposure to a physical or envirdﬁﬂ%ﬂﬁgwgﬁbﬁidga
paranmeter, such as a change of tenperature. The agent may be endogenous to the
conditions of use, such as an enzyne present in the cells to which the prodrug
i s 5 adm ni st er axb wo+dibues aci di ¢ condi tions of the_stonachPCHUSI003/3EA be
suppl i ed exogenously. In a specific enbodinent, the term prodrug includes

hydro isoners of thes,cREDQHK) 053 OfhichlalREncbBMREY hefih by P4i6rbnch hAkeR chGOVEES)
enconpassed by the_inventiaqn can conditions to

be oxi.di zed under ysi.ol Qgi c

the correspondi ng S “.d%?‘%fieﬁ’a‘l’ y‘EF‘é‘ﬁX‘g'IAEW&HéS‘GEf'F‘ggg%ﬁfhﬂp‘ﬁgQP‘gﬂﬁgXl' as well as
the resul tant prondiseprapglsilyl gaesabl e for 10 masking functional groups in active
conpounds to yield prodrugs are well-known in the art. For exanple, a hydroxyl
functi onal groug may be masked as a sulfonate, ester or carbonate pronviety,
whi ch may be hy#tr ol yzedubsitulads’ phen yseddp moditya spaniSehgrenpekptlicaimeans. that #yg oani no
functional group rRyte RRIFBSRE oBhe SRcifedighhap or ribidaPare RED MBGEN ALy oPERSPhONY I,
phosphoryl or sulfen Itrgrglon‘gleﬂt ,  Whi %Q rraé be E%drﬁ_lagze in vivo to provide
the anino 15 gr oupf ™R ER 1564 YT %“rs&ﬂb‘“ {prepubsHURE)- J¥picahsubssituehts neludey ydi ng si |l yl
esters and t hi oestuesrs)qt limhddde -Mr-RHy-dr, a0 -0R*“°pisritpsets NRWR'GaNREyClig hydrol yzed

in vivo to provide gt ha, carboxyl GkOoMR: X her. i £ amnlas of suitable
progroups and t hei rCF?’r@de@?ﬁv%{ﬁ’pﬁ%’nﬁ?@?&rs}?‘\'/\ﬁs@g%’egeg%gg?g@"fd t hose of skill
in the art. 2010 Pr§iQid-Ob@ER!"s-PIDQ).tBPHOBTI@D.0PREOVPROR DS @B | when used

to mask a functi ogadrYr.eNoRLBIgINR R ‘A% b)¢E _@tg%@g(«t' NEROINRORFONMDI ety, converts
the drug into a progdru .%49 ro‘,g&gﬁgredgylpi cal at;ogghed to the functional
t

group of the drug ¥RaC 't eNR @av‘&‘!ﬂc@%‘?ﬁ@r spbers s it ondi ti ons of
Uﬁe.f(Thus, a Ior ogrmeperidgmybailogeﬁnm‘“lm‘pmz Rﬁanﬂ‘bﬂ@éaﬁ,}i}déﬂaﬁdentgdoeaﬁées to rel ](caase
the functional group, under e ecified.copdition 25 U a specific
exanpl e, an ami de ﬂlgﬁﬁbﬁegf@%ﬂm @”ﬁ%""ﬂ’(ﬁ?%ﬁ‘"&c’? moﬁ@%"tgtd[ﬁ%?ﬁ@ésa “tHe progroup
-C(O CH3. "Sil 12t hebstitutedfakioxy, ¢ycloalkyl, pybstitated qyrlodliad cyaapetgrodkyh setis@bted when used to
mask a hydroxyl g RATE: 1A Gth WS i L 5 : I £hy nverts the
drug into a 30 pr%ﬁlraﬁmfﬂagﬂ'yi et F]Str(ds))\éaragJ E%ﬁ,?ﬁﬁt%@vﬁ%?@hﬁkrg cgér? to a
removabl e group whRCRrAE], ;akenrtesetervith theyespestivg nisioengtoms invhishithey af perdethg i n a

reaction perfor medsmia ¢jdRhdIRbBGLYr QubstinbiCclSHe RbARyI Rh LasUbbielifdd by T. W G eene
in chapters 2 and 7 of Protective Goups in Oganic Synthesis, John Wley and

Sons, New York, 1981, and by J. W Barton in
20 “Sulfamoyl,” by itself or as part of another substituent, refers to a radical of the

formula —S(O)zNR”R”, where R* and R are each, independently of one another,
hydrogen, alkyl or cycloalkyl as defined herein, or alternatively, R* and RV, taken
together with the nitrogen atom to which they are bonded, form a cycloheteroalky! or

substituted cycloheteroalkyl ring as defined herein.

( 25 7. THE COMPOUNDS

In one embodiment, the compounds of the invention are pyridyl-substituted

heterocycles and B-ring hydro isomers according to structural formula (I):

R'f.
Y J
T —\<K
/

0] '
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chapter 2 of Protective Goups in Oganic Chemstry, J. F. W MOmne, ed.,

Pl enum 16 22 FEBRUARY 2007 WO 2004/018463 PCTI US2003/ 026478 Pr K,
1973, which are incorporated herein by reference in their..entiQrzelft‘i@a.sméfk‘.ﬁ;{llyl213847
ethers include, for exanple, trinethylsilyl, triethylsilyl, t-butyl dinethyl
silyl and nethyl- diisopropylsilyl groups. 5 "Substituted," when used to nodify
a specified.group or radical, neans that one or nore hydrogen atons of the
speci fi ed groupworoMawi@al are each, independently of onePCEHVRNIOR6478 epl aced
with the sane or different substituent(s). Typical substituents include, but
are not linited to, -M -Rﬁ(ahm&euucag,acce Its; Wdrafb, salvuesor NNRaRA1 =NRAO - CMB,
-CF3, -CN, -OCN, -SCI\;. -NQ, -NO2, =N2, -N3, -S(0)20-, -S(0)2014, -S(0)2R40 10
_08(R) O, - 0s(0) JREE: W) (0 )2, -P(O) (OR40) (O), -COP(O) (OR40) (ORAL),
-C(OR40 -C(S)R41, -C(OOR40, -C(O NR4AOR41,-C(0)0-, -C(S)OCR4o

~ NRA2C( O NR6OR4A1, _ NRA2C(') Brnglie RdatordRd orOpMRapwa) iNRECRA incladed fro@EendR4 2) NRWRAL
where each Mis irgdraendaniiyef hal ogen; R40, R41l, R42, RO3 and R44 are each,
i ndependently of one another, selected fromthe group consisting of hydrogen,

al kyl, substituyted al kyl, @alkgxy, 15 substitufed al kox cl |,

subst it ut ed cy§| oal kyl ,lscy%’l%%é%é?%df‘%ﬁ“?“é‘ﬁBs%“F ?'l?f“éﬁ”‘xééﬁl"gfr"gh‘g?ié{f }é’al kyl
-NR45R46, - C( O) RAXNRIMNR-FaOP2irdBded that X kide¥ mavdtbsh @; R40 and R41 and/or R45 and
R 46, taken together with the respective nitrogen atons to which they are

bonded, form a cycl ohet ergaldkydre QEh, fidbRhdehtlitof bheGidthed ROERK BRMiY CHIGE RY as
defined herein. 20 "Sul fanoyl," by itself or as part of another substituent,
refers to a radical of they  fqmeha -S(O 2NR36R37, where R36 and R77 are each,

i ndependent |y of one another, hydrogen, alkyl or cycloal kyl as defined herein,
or alternatively, R36 and g\% ken together with the nitrogen atomto which
they are bonded, forma cy/gfs Etet 0al kyl or substituted cycl oheteroal kyl ri(ng
as defined herein. 25 7. THE COVMPQUNDS | n one enbodi nent, the conpounds of the
invention are BWyridyl - subs® istNre@R™-ihet erocycles and B-ring hydro isoners
according to structural formula (1): R7 Y J~, (~) X.BiU\/ \\KA-./T-Z
ML~ Dis N or -CR*;

Eis N or -CR*-;
G is N or -CR%-;
Jis N or -CR™:;
15 Kis N or -CR%;
Lis N or -CR’-;
M is N or -CR'%;

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

25 than hydrogen;
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Bl DE, G 17 22 FEBRUARY 2007 WD 2004/018463 PCTI US2003/ 026478 or
pharmaceutical |y acceptable salts, hydrates, solvates or N oxide

wherein: the Bring is an aromatic or nonaromatic ring that |ﬁ%F§§§y}ﬁ{‘§%{)%7ne
to four heteroatonms, wherein 5 X, Y, Z are each, independently of one another
selected fromC, CH N, W, NR18 S or 0, provi ded that X and Y are not both O;
U and T are eactpbiidepgndently of one anot her, sel ected iummsz@smﬁhﬁsor N Zis
Nor -CH; Ais Nor -CR2-; 10 Bis Nor CR'-““‘Dls N"or~ CR Els N or
-CRS-; Gis Nor -CR6-; -CR9-; M
is Nor -CRLO-: R2 and RG a]gean§R zH'Qea,ch gnﬁgehc&%?ﬁc{goneafmtheﬁée%cﬁe tf mthegg Fect ed from
the group consi stCPWQ"@fOfWEPGQngﬂo, chedoclkyt. bubesitused alidyl, elkxdthioaduhsyituted et hyl |

substituted al kyl angid, lamyqubma@mp@t e hoxy,

| - propoxy, substltuted al k arbonyl , “substitute al koxycar bonyl ,
aryl al kyl oxycar bor¥al y?ﬂﬁfi%‘P? YLP‘E’EF"'&F HRI*HsaPenyl. BryRsycarbonyl wrbstiy A bonyl |
substituted aryd owy&mmwl.,cymhethmheﬂan&aduléybyclow@myt tariRehoyICHiBiRRet er oal kyl,

car banoyl, substituy ed | oal i f| ouronet hyl, sul fanoyl,
substituted sul far?%@?moangaloaﬁlynp “Iﬁ‘i"?f’ a"ds“tF%t\u/'i’e‘ase" Wit one of R2 and R6 is other

25 than hydrogen; 18 22 FEBBUARY 2007 V\D 20041018463 PC 1 US20031026478
is selected from the group consisting of hydrogen, halo, alkyl,

substituted alkyl, alkylthio, substituted alkylthio, carbamoyl, substituted carbamoy!,
alkoxy, substituted alkoxy, alkoxycarbonyl, substituted alkoxycarbonyl,

10  arylalkyloxycarbonyl, substituted arylalkyloxycarbonyl, aryloxycarbenyl, substituted
aryloxycarbonyl, dialkylamino, substituted dialkylamino, haloalkyl, sulfamoy] and

(' substituted sulfamoyl;
R’is -NR''C(OR'%;

R R®, R'"and R" are each, independently of one another, selected from

15 the group consisting of hydrogen, halo and fiuoro;
R''is hydrogen, alkyi or methyl; and

2 js substituted alkyl, haloalkyl, halomethyl, dihalomethyl,
dichloromethyl, cyclohetercalkyl or substituted cycloheteroalkyl;

R'® and R'® are each, independently of one another, selected from the
20  group consisting of hydrogen, lower alkyl, substituted lower alkyl, lower heteroalkyl,
substituted lower heteroalkyl, cycloalkyl, substituted cycloalkyl, cyclohetercalkyl,

(‘ substituted cycloheteroalkyl, lower haloalkyl, monohalomethyl, dihalomethyl,
trihalomethyl, triflvoromethyl, lower alkylthio, substituted lower atkylthio, lower alkoxy,
substituted lower atkoxy, methoxy, substituted methoxy, lower heteroalkoxy, substituted

25  lower heteroalkoxy, cycloalkoxy, substituted cycloaikoxy, cycloheteroalkoxy, substituted
cycloheteroalkoxy, lower haloalkoxy, monochalomethoxy, dihalomethoxy,
trihalomethoxy, trifluvoromethoxy, lower di- or monoalkylami;m, substituted lower di- or
monoalkylamino, ary!, substituted aryl, aryloxy, substituted aryloxy, phenoxy, substituted
phenoxy, arylalkyl, substituted arylalkyl, arylalkyloxy, substituted arylalkyloxy, benzy,

30  benzyloxy, heteroaryl, substituted heteroaryl, heteroaryloxy, substituted hetercaryloxy,

19



R3 and R5 are each, independently of one another, selected fromthe group

consi sting of hydrogen, halo, chloro, alkyl, substituted al kyl, al I
substituted alkylthio, al koxy, substituted al koxy, aIkoxycarHgﬁﬂﬂﬁighgéf?¥ﬂted
al koxycarbonyl, aryl al kyl oxycarbonyl, substituted aryl al kyl oxycar bonyl ,

aryl oxycar bonyl, substituted 5 aryl oxycarbonyl, cycl oheteroal kyl, substituted
cycl ohet eroal kyl , carbanoyl, substituted carbanoyl, hal oal kyl, sulfanmoyl and
substituted sul Wenado184R4 i s sel ected fromthe group. consiPETURYCYR4AY dr ogen,
hal o, al kyl, substituted al kyl, alkylthio, substituted al kylthio, carbanoyl,
substitut ed car barmtoarylaildyk eubstituiheGiohry Tk 2 Chetds@takyloRy, kibxt@ad bonyl , substi tut ed

al koxycar bonyl, 1 rvl kyl oxycar.bonyl ., substituted aryl al | oxycar bonyl ,

aryl oiycar boxyl , gﬁﬁersofy“ly?‘ L Xé’ay‘c%’?"?ﬂo@ﬁ%3?‘?)’3?@70,"3"dsi“gﬁ"mﬂé%’fcﬁﬂkg{‘%ﬁﬁ%w't ut e)(;

di al kyl am no, hal catléytarbogyll fubstitmed aal@dycar_btu‘bshl‘b/lalkb'ledlcsbldn&lani)yimtedl?t is -NR'

(AORLZ B, RO, ARt 2Bl losh ACRBAMGNLLYR). BRGpaRot her , sel ected
i %y 0 hal o and Tiu ro,

from 15 the group consiSting of h r@gen, ; i s hydrogen,
al kyl or nethyl3 sAtamayh spléameylpwpstitoted edfagpyt 91d 2 geap ot prulhdtRorebery | |
di hal omet hyl,  di ciob @ra0iRdrBydR” i@WE|o@!hﬁ,ts@Esﬁﬁ{eKWcloQFkyl%&QSﬁc‘teﬁ’dﬂk?Qr

cycl ohet er oal kyl ; ﬂéﬁ apd 5%8 are eac i ndependentiy of one another, selected
fromthe 20 group RYRElsYIRgeB Oy dr ogen, | ower alkyl, substituted | ower

al kyl, I ower heteroal kyl, substituted |ower heteroal kyl, cycloal kyl,
substituted cycl oal kyl “cxglgq§tﬁ£palkyl, substituted cycl oheteroal kyl, | ower
hal oal kyl , nnnohalonetﬁy?, H]Fé?onéthyl, trihal omethyl, trifluoronethyl, |ower

al kylthi o, substituted |ower alkylthio, |Iower al koxy, substituted |ower

al koxy, net hoxy? substitutéﬂmﬁﬁﬁﬁﬁ%yﬁwPd%@ﬂlﬂéﬁéfﬁé¥ﬁ6&y, substituted 25 | ower
het er oal koxy, cycl oal koxy, substituted cycl oal koxy, cycl ohet eroal koxy,
substituted cycl ohet er oal Kipoy motechur onelvfi AOBITK Exy G ishdnahal onet hoxy, {
di hal onet hoxy, tri hal onet hoxy, trifluoronethoxy, |ower di- or nonoal kyl am no,

substituted lower di- or nRNRAhdYhH O], R Mswostituted aryl, aryl oxy,
substituted aryl oxy, phenoxy, substituted phenoxy, arylalkyl, substituted

aryl al kyl , aryl al kyl oxy,_ substijtuted. aryl al kyl .. _benzyl , . nzyl oxy,
het eroaryl, substitut e}é‘ ﬂ%‘ﬁgf'giéord' ent, ‘éf%'}PS‘ér\lﬁg?fggy?vegtﬁ% eiP?rlﬂ@gﬁlgﬁ'&%lr oaryl oxy,
19 22 FEBRUARY 200tHiazd®a@{B-4ing i RlaGSonieShtdoERQ 0810 erdl#8mula (I1):

H i

WA\ s M=L
11

.G
5 D¢

(I

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

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

25  the compounds of structural formula (I} are oxadiazoles.

20



het er oaryl al kyl ,

het er oar yl al kyl oxy,

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

car bamat e,

car banoyl, substituted 5 carbanoyl, sulfanoyl, substituted

substituted heteroaryl al kyl, heteroaryl al kyl oxy, substituted
car boxyl, | ower al koxycarbonyl, substltuted
aryl oxycar bonyl, substituted aryl oxycarbonyl, B§§5A3y1m07

ubsti tuted
sul f anoyl

and a group of tWezO&ammuMa L-R 7, where "L" is a Ilnker ROTOUSRDT 016878

cycl oal kyl ,

cycloheteroalkyl

J,

phar maceutically accep ta

K,

Lor Mis N
no nore than one o

——

substituted cycloalkyl cycl ohet eroal kyl" or™ “subst it ut ed

with mme%w{mp&f tﬂebaﬁpwﬂe@ m(s'tr)mﬁh f$r§|@l§é a)%@af?fA #pB D E G

b%{v ) fﬁ/‘l%han one of A D, and (|||)
Fo and ogg of g B d- oM ig . Qﬁb‘i‘??é?m@ﬁﬁtﬁﬁh?f’éﬁ“ Bt He"ﬁ #dhpounds of
the invention are pWandyibnesﬂbsﬂ; Lot &N, Ih Rillad@hee smEvathe®; noht 6T, BYO/BoriGSOMer s

according to struciyral;, OJf'i‘lﬂ ?t Sll/l %Ndlh tHrably (m;gnl)yo}( ee%revéoluslm_dgxrilbag 15

s the

DBE G or
r eof ,

wherein A B, DS Eemb&dlm\]mtslﬂifcompowﬂ%fWURﬂ) aﬂd@ra@ R ieWREGENR " cekiend®d’ if or

structural fornul apydedgbn @Mbusal RELs £Act,he same provisos and ---- represents
either an aromatic or nonaromatic ﬂéh dro i somer) heterocyclic ring.

embodi nent of the conpduffgthersmbadim

pfitesPmpypdngf grugtprpl formufae (1) ang I eAyish

20 I n one
that the

conpounds are i soxazrdl, &Ss @R PyriRZ l-BR''COIR"BRAGHRY isaphegth BBRkhyPIndRIfes conpounds

of structural

azol es.

i soxazol es.

still

anot her

oxadi azol es.

or

G

ner ot e <eHe CHEARE e O - S07 Sk 811 BroRak b1 o o

| noa syrdgiLfid -CREMIOHCREN tind P, RSSK?XEfﬁﬁﬂdQS“ are)éa¢|ﬂ1y&do@nd1n\én¢tser0 I n

nmbod t t 4 I

20 23 e BRRE T A 3 B Tt 0a RObBR L 1 one
enbodi ment of the ioARoUM N ol RSRY d&ﬁjrfﬁ’laﬂﬂ)?mba&bh)(dm_xelalimisu(lmt)hermpreB, D, E or
Gis N and one of dpecife ebo@imeM B & -8R ID\s @0t BRLcRTDQAERBNk.is 2RE, 0F NA

| n anot her~

15

20

25

30

Mis -CR™- and R®, R*, R®, R®, R™® and R™ are each hydrogen. Preferably, in the above
embodiment, R? and R® are each, independently of one another, selected from the group
consisting of chloro, fluoro, methyl, triflouromethyl, thiomethyl, methoxy, i-propoxy,

N-morpholino and N-morpholinosulfamoyl. More preferably, R? and R® are each,

independently of one another, selected from the group consisting of chloro, fluoro,

methyl, triflouromethy!, methoxy and i-propoxy. In another embodiment, R? and R® are
each the same or different halo. Preferably, in the above embodiments, X isN, Y is O
and Z is -CH-

In still another embodiment of the compounds of structural formuiae (1) and (II),

- Ais-CR%-, G is -CR% and R"is -NR''C(O)R'?, where R'! is hydrogen or methyl and R"?

is -CHal. Preferably, R? and R® are each, independently of one another, selected from the
group consisting of chloro, fluoro, methyl, triflouromethy!, thiomethyl, methoxy,
i-propoxy, N-morpholino and N-morpholinosulfamoyl. More preferably, R? and RS are
each, independently of one another, selected from the group consisting of chloro, fivoro,
methyl, triflouromethyl, methoxy and i-propoxy. In another embodiment, R? and R® are
each the same or different halo. Preferably, in the above embodiments, XisN, Y is O
and 2 is -CH-. v

In still another embodiment of the compounds of structural formulae (I) and (I1),
A is.-CRz-, B is -CR*, R is -NR''C(O)R'?, where R'' is hydrogen or methyl and R'? is
-CHCl,. In a more specific embodiment, D is -CR*-, G is -CR%-, E is -CR-, J is -CR™-,
Kis -CRB-, Lis-CR’-,Mis Nand R, RS, RG, R%, R® and R* are each hydrogen. In

21

ol es or

B, D E



oot

is Nand none of J, K, L or Mis N In still another enbodi nent, none of A B,
Db Eor G is Nand one of J, K, L or Mis N Preferably, in an

previ ousl y-descri bed 5 enbodi nents of conpounds fornula (1) anﬁ%‘%]ﬁj@\{ %?707i s
-NR 'C(ORY-, wherein RL is hydrogen or nethyl and R 12 is -CHCl 2. I n anot her
enbodi nent of the compounds of structural fornulae (1) and (Il1), Ais -CR2-, G
is -CR6-, and R7 is -NRL1C(O R12, where R' is hydrogen or methyl and R12 is
-CHC12. In a noM® 8038463 ¢ enbodiment, B is -CR3-,. D.is NECHUPHOIRHEE J js
-CR1d-, Kis 10 -CRB-, L is -CR9-, Mis - CR10-, and R3, RS, R9, RI10 and R14 are
each hydrogen. Inamthemspemﬁte‘nlﬁm&ﬁiuﬂbﬁ .@RPh Glé #OR4L E isBORS, JAORRY, KOs i s - CR4-, E
is -CR5-, JIS-CI%ﬁh— I 4 RS, Rs, R9
and R14 are each hydr gieﬁﬁl ﬁlisn stlalmfl a ?‘hRﬂﬁ?g)aP%M greecghﬁf‘cf;oggﬁ 3 mb'ﬁt Bis
-CR3-, D is -CR4- R mdFs acemb. indegengently gfrpeanothe, ﬁebctetﬂmnlhe z_roupsmmnstma\nfu s - CR10-

and R3, R4, RS, Renlo@ fﬂmanﬂetm%wuﬁm@aﬂhhw@lmgﬁ%ox,Pr srfoarxgbi:%o phdkinb e above 15
enbodi nent, R2 and g?leacn11 i ndependent | Xﬁtf"?dr Qne anot sel ected fromthe

group consisting? gosuttimpay}- 6‘4°'?7Efffﬁ5‘}'l"y § Glfreﬁcr‘?e’f‘?f??“de'ﬁlhf’ﬁﬁ?ét hyl ,

met hoxy, i-pr opoxynmheNsmtepInra\lnnire(groaﬁlebnhxbtmpbfpnlﬂoknoma&uiofoamyd melar e prefer abl Y,
R2 and R6 are each i nd of _one, anot her ect ed fromthe group
consi sting of chl (t)rFﬂ(?“mf"Ftﬁ@ Dxﬁeriéh\ﬂ(’pm‘tyrlna gibefce)"r‘r%)tdﬁncfn K ﬁo’?(r °a§'h{']‘ i - propoxy.

I n anot her enbodi mordmmamdol%cfam@y dQthegole euﬂbedlsansexmerdirBﬂ@nféms hal o.
Preferably, in the-gbove enbodinments, Xis N, Yis O and Zis - . In still
anot her enbodi ment of the conpounds of structural forml ae (Iéﬁﬂnd (rr)y, Ais
-CR2-, Gis -Of- and Irstii}agotheqrmbadirespief the comppopnds pf stryctyra forpalegdand @b, et hyl and
R1|2 isd-fCHZI. Er @1‘2@@@1 Giis E&ﬁ-andkﬁﬁdameaaﬁhbmwan ﬁ,pﬂsmameyﬁelﬁmone anot her,

sel ected fromthe oup COI’ISI s t : _
triflouronethyl, ‘?58%& fynothengmhe W% Afs é‘? g’ JxifR N—“ ﬂg‘;?’ﬁgacté\nd {
N- nor phol i nosul fanayﬁcal Nbv:&dmfaeﬁe_,ra?d:rloyhydﬁgenarrrckuRﬁnoafeEembedmhm B he@pemdent | y of
one anot her, sel ect sfl’ h s QI i met hyl ,

i L our omet hyl - HECRSHY Syl (A AP RET sl ne Pk R Ruarceet S CELVL
each the same by dtn¢th‘lcemebmlma¢bls PReflbnsaIﬂ yEis- ﬁRi-HeS?ﬁBové(le%mnﬂrﬁnts Xis N,
Yis 0 30 and Z ig R"’Cﬁd'andR“Lr@ea%ﬁh}dkg@rn%nﬁrancﬁl@%omﬁt s icie., ﬁ%npounds of

t t | f | ] -NR11C( O R12,
shere Ri1 .S°L3‘dr3§gn.%~scaemy ol B K %aanflﬁwmh@y%%é&.f.cq )

enbodi nent, D is - CRA-Iqn filahbembbditents, ﬁetoaapo&;ﬁﬁfstmhumfmﬁmmam Bling BydrdCRs-, L is
-CR9-, Mis Nand lsomersﬁnemoﬁﬁdluﬁt: ring that lsapyné} e each hydrogen. In 21
20 In still further embodiments, the compounds of structural formuta (1) and B ring

hydro isomers thereof include a C ring that is a pyrid-4-yl.
In still other embodiments, the compounds of structural formula (I) are isoxazole

compounds according to structural formutae (Ia), (Ib), (Ic), (Id) or (Ie):

RH R12 L
)

25
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22 FEBRUARY 2007 WD 2004/018463 PCT/ US2003/ 026478 anot her nDre specific
enbodinent, Dis -CR4-, Gis -CR6-, Eis -CRS-, J is -CRl4- §?$§ qﬂﬂ S
N, Mis _CR10- and R4, RS, R6, R8, R10 and R14 are each hydrog%%FEE$' % ,
R2 and R6 are each, independently of one another, selected fromthe group

consi sting of chloro fluoro, nethyl, triflouronethyl t hi omet hyl , et hoxy,

i - propoxy, N-nonphedok/mssd and N-nnrphollnosulfannyl Nbregpmﬂmamahhys R2 and R6
are each, independently of one another, sel ect €d Fromthe group conS|st|ng of
one anot her chloro, fluoro, nethylgn hmiflouronethyl met hoky and i-propoxy. In
anot her enbodinent, R2 and R6 are the same or different halo. Preferably,
in the above enbodlnentsz Oand Zis -CH. 10 In still another
enbodi mrent of the @onpolnd tural forrmulae (1) and (I1), Ais -CR2-, G
is -CR6- and R2 and R6 fentical, provided that they are not

hydrogen. I n another e Ais -CR2-, Bis -CR3- and R2 and R3 are each
identical, provided that they are not hydrogen. In still another enbodi nent, B
is -CR3-, E is -CRs- and R3 and R 5 are each identical, provided that they are
not hydrogen. In still 15 another gnbeginent, Bis -CR3-, Dis -CR4-, Eis

-CRS-, Jis -CR14-, Kis -CRs- and} R4, RS, Rs and R10 are each hydrogen.
I n st|II anot her enbodlnpnkvy-D S - -, Eis -CRS-, Gis CR6, Jis -CR14-, K
is -CRs- and R4, R R6% Ry ahd are each hydrogen. In further enbodi nents,

t he conpounds of structh
include a Cring that ils
conpounds of structural

3 (1) and B ring hydro isoners thereof
& pyrid-3-yl. 20 In still further enbodi nents, the
formula (1) and Bring hydro isoners thereof include a

Cring that is a pyrid-4-yl. In still other enbodi nents, the conpounds of
structural fornula (I) are isoxazole &onpounds according to structural
formﬁae(la) (Ib), (lc), (1d) org : RI'" RI2 N< (la) RR XY I7 N 251 /
R6 2222 FEBRUARY 2007 WO 2Q04/ PCTI US2003/ 026478

(1)

or pharmaceutically acceptable salts, hydrates or solvates thereof, wherein X, Y,
10 R%R% R'YandR'?are as previously defined for structural formula (I) and --- represents
(K either an unsaturated bond (an aromatic heterocycle) or a saturated bond (a non aromatic
heterocycle, e.g., a hydro isomer) of the B ring.
In one embodiment, the compounds of structural formulae (Ia), (Ib), (Ic), {Id) and
(Ie) have, independently of one another, one or more features selected from the group
15  consisting of: ,
XisOand YisN;
XisNand Yis O
R'" is hydrogen;

R'? is dichloromethyl;

23



RILR2 "N- RZXY\ O (Ib) -N RRR R2 N 2YO0 (IC -NRI/ R2 IN-~

RZXb 0O (Id) ReR. 5NR"R2 NRZXYO (le) N/ Rs or phar%bg‘ggi@?

acceptabl e salts, hydrates or sol vates thereof, wherein X Y,

and R12 are as previously defined for structural fornmula (1) and --- represents
ei ther an unsaturated bond (an aromatic heterocycle) or a saturated bond (a non
aromatic heterocycle, e.g., a hydro isoner) of 'the Bring. In one enbodi nent,

t he conpounds oWOMW ek al fornulae (la), (I1b). (Je¢),.. () dETHMNE03RMB  have,
i ndependent|y of one another, one or nore features selected fromthe group 15
consisting of: X is 0 and N angRNyre capb, indepbhdemig ofyorie anclher, sdRcttd fram thggroogen; R12 is
di chl oronet hyl ; consisting of methyl, halo, fluoro, chloro, triflucromethyl and methoxy; and

R? and R® are each, independently of one another, selected from the group
consisting of halo, fluoro and chloro.
5 In another aspect of the invention, X isN, Y is O, Zis CH, T and U are C

(isoxazole ring), A is -CR%, G is -CR®-.
In still another aspect of the invention, X is N, Y is O, Z is CH., T and U are C

(isoxazole ring), A is -CR%-, G is -CR®-, wherein R® is piperazine or a substituted
N
KOO
piperazine. Suitable substituted piperazine include, for example, / .

o a
1Y e N IV NI IV

10 ./ . N/ ' / and ./ . (

“In still yet another aspect of the invention, X is N, Yis O, Zis CH;, Tand U are C
(isoxazole ring), A is -CR, G is ~C-0-R6-. such that RS is forms an ester, ether or silyl
ether. Suitable R® groups that form esters, ethers or silyl ethers include, for exampie,
alkyl, methyl, substituted alkyl, alkylthio, substituted alkylthio, alkoxy, methoxy,

15  i-propoxy, substituted alkoxy, alkoxycarbonyl, substituted alkoxycarbonyl,
arylalkyloxycarbonyl, substituted arylalkyloxycarbonyl, aryloxycarbonyl, substituted
aryloxycarbonyl, cycloheteroalkyl, substituted cycloheteroalkyl, carbamoyl, substituted
carbamoyl, haloalkyl, trifluoromethy] and silyl ethers.

Exemplary compounds of the invention are provided in FIG. | and Table 1.

20 Those of skill in the art will appreciate that the compounds of the invention
described herein may include functional groups that can be masked with progroups to
create prodrugs. Such prodrugs are usually, but need not be, pharmacologically inactive
until converted into their active drug form. In the prodrugs of the invention, any available
functional moiety may be masked with a progroup to yield a prodrug. Myriad progroups

25  suitable for masking such functional groups to yield promoicties that are cleavable under

the desired conditions of use are known in the art.

71 Methods of Synthesis

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

30  are as previously defined for structural formula (I) and subject to the same provisos.

2
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23 22 FEBRUARY 2007 WO 2004/018463 PCT/t1S2003/ 026478 RZ and R6 are each,

| ndependently of one another, selected fromthe group consistj

hal o, fluoro, chloro, trifluoronethyl and nethoxy; and R 2 andﬁggEgﬁg%\g]%@m’
i ndependently of one another, selected fromthe group consisting of halo,
fluoro and chloro. 5 In another aspect of the invention, Xis N Yis 0, Zis
CH, T and U are wWo2eesmx@azol e ring), Ais -CRZ-, Gis -CRGcriistostici®s anot her
aspect of the invention, Xis N Yis 0, Zis CH T'and Uare C "(isoxazole

ring), Ais -CRZ-, Gi Stmlﬁatenam%fﬁ'fd? pl%nhécﬂpgﬂd@&'tﬂ?n@rﬁuo@arﬁubSt i tuted
pi perazine. Suitable sgbst | tuted perazi ne include, for exa 0/--~110

10~~ and In stil I"MyEedizieteey ags %’C‘WP’ ayajabls ofGa e prsparedypy well- OW‘F is 0 Zis
CH2, T and U are Gyﬁthammmdis&see leryQ HarrifbnieSal ; @K'lpendﬁlﬂﬁSyrﬁe@@@amc such that R6 is
forms an ester, et r Vi uj t formesters,
ethers or silyl etlﬂgtpsdgA V%{s ldgémh?g'rle)éa"d&qs‘ i E%QEGIBQ" S%E‘H?@ b°° cﬁl%‘ial“fut ed al kyl,
al kyl t hi o, substi tCheadstral BleStehllnﬁtltuaIORGDggmlC @Btnhux.)Franlifﬁrt |chmaop<5x:§e,r esibst i t ut ed
al koxy, al koxycar bqeaygemsﬁybsgta.a,& sgtn&@s,savlmﬁaegaw%)& Imerérexée rgsvla%,ycar bonyl,

e

substituted aryl aI Kkyl'oxycarbonyl’, aryloxycarbonyl, subst |t .
aryl oxycar bonyl , meK “é'?"b%‘lgﬂw Syniagsiss Prreamandresy 19 drdlpeimsrisPyntheia panoy| |
substituted car bamaydds ohalgﬁmaclwllmstr:,t T Vdhinkte N Q5 akpet, 19 M &, YAdvaicher s.  Exenpl ary

conpounds of the vent ded | 0 |G . 20 Those of
skill in the art ﬁg? %tﬁ’rmés ateeflﬂ}é?m?"ﬁee dhlp"’é?fkdg"“l?fc-ﬁfwée?mﬁtlon descri bed
herei n may i ncll@ideThasfrohatons] VG Bubjishers,l1889; Emgnetio e’ Enayslipedia wf Relagepss égr oups t o
create prodrugs. SyehipafEdOSoR Wie/sthl ¥995Pt6m49§1@ao£?c{r smﬁmﬁ%qﬁmcol ogi cal Iy

i nactive until ert Into their active rodrugs of the
i nvention, any avafomapHngs deﬁ‘iﬁ’ﬁ‘@t*’@ﬁ&!’d’?’rﬁ%ﬂ&mﬁw Sigee ciHhes Reseribed i e &M B ogr oup t o

yi el d(a prodrug. Wmlba%amrng;sa&uns thé Skilfed hrkigknl mtérmwm&tké fagemitnlliof UNCt i onal
groups to yield pronoieties stln . 8% vabl e Cg t;tfhe deS|‘r§dd cvoendl tions of
use are known in tHeesing eroups jilugiay ﬁﬂﬁ:s' 2 %tbﬁé"élf‘ " ST BPNA BPVEt he
i nvention may he odndad s canpandbyistwek kiog/n nethdwhilied aridani SGuidshedor selevtihd GS. 2-7. |t
shoul d be under st Ooqabtlehpagtectmg gl)u%@c:an %e g)uadpl'or &’amBe nEGre&e &]Wutls<’ ‘PljmbctMa and R7

Groups in Organic Synthesis, ” Wiley Interscience, 1999. Accordingly, the synthetic

methods and strategy presented herein are illustrative rather than comprehensive.

One method for synthesizing substituted isoxazoles according to structural

20  formula (I) {(when Z is -CH-) is provided in FIG. 2A. Referring to FIG. 2A, aldol

condensation of methyl ketone 201 with benzaldehyde 203 under basic conditions,

followed by in situ dehydration, provides o~ unsaturated enone 205, which may be

readily converted to isoxazole 207 by treatment with hydroxylamine. Reduction of 207

yields the amino isoxazole 209, which may be transformed by a wide variety of methods
25  well known to the skilled artisan to final product 211. A specific example of the synthetic

method of FIG. 24 is illustrated for the preparation of isoxazole 9 in FIG. 2B.

Another method for synthesizing substituted isoxazoles of structural formula (I)

{when Z is -CH-) is provided in FIG. 3A. Claisen condensation of methyl ketone 201

with ester 223 under basic conditions provides 1,3 diketone 229, which may be converied
30  to a mixture of isoxazoles 207 and 231 by treatment with hydioxylamine. As before,

reduction of 207 yields the amino isoxazole 209, which may be transformed to the

isoxazole 211 by well known synthetic methods. It should be noted that isoxazole 231

may be converted to the corresponding regioisomer of isoxazole 211 by the same
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30 are as previously defined for structural fornmula (1) and subject to the sane
provi sos. 24 22 FEBRUARY 2007 WD 2004/018463 PCT/ US2003/ 026478 Stgm 07
materi al s useful for preparing conpounds of the invention and 2 ?8
thereof are commercially available or can be prepared by well-known synthetic
met hods (see, e.g., Harrison et al., "Conpendi um of Synt hetic Organic

Met hods", Vols. 1-8, John Wley and Sons, 1971-1996;" Beil stein Handbook of
Organi c 5 Cheni O 300401B8B | stein Institute of O gani c ChemMUIUS00FRe4TRS urt

Ger many; Feiser et al. "Reagents for Organic Synthesis," Volunes 1-17, Wley

I ntersci ence; Tr OSstymBetncﬂAthway A@ﬁhﬂ'ﬁ&%ﬁlﬁﬁbf/{ﬁeé%lﬁﬁﬁhﬁth&j’éfﬂ@%hﬁsﬂiusﬁﬁié&amn Press,

1991; "Theil hei rrer nt Organic Chem stry," Vol unes 1-45,
Karger, 1991: MarcR thq% og'swﬂ"é) ’l"i:“%&%m stry," Wley Interscience, 1991;

Lar ock " Conprehensive @agamhceel@odfmemsftberpmmvnpiﬂiwféted/ﬁﬁl@lahlés&hmsa 1989;
DAt e, CYC| SRR, Al RARRERLS 2bAb proMORDI e IS GRS e Gl W Y & Sons.

1995). Ot her neth synt Hesi zin oun deSert b aH-'erel n and/ or
starting materidl s‘hfavgé“&?lffmﬁé}defcféﬁ‘eﬁﬁ" @Pnaﬁwgmmwpustyrdescmqul be readi |y apparent

to the skilled arti sansgfnbddr Hﬁihbd’t%ﬁsyﬁtﬂestzhﬁ stﬁﬁﬂ%Ecﬁaz@EgéforucuP{l ®s@ki Ng groups
illustrated in FICﬁg @52% nd in the refgrences rovi ded above 15 and
in other conpendi o 18 Y efiH‘eFlgk‘W INvefeophiic addition ph [yydigrdamined? sel ect i ng
sui t abl e prot ect i ngngrdeiyps246 provide ah Om:dc;d:aimlnex\alﬂm rfay bk Eon(rRe BEtrefm&lit S,
"Protective G oups,i ani c . s, sci.ence,. 1999.

Accordi ngly, the svﬁﬁ}&*ﬁf%““mﬁ%@‘?gg &“"é’t‘i"é?f"%'gfx #ﬁé)éf’ﬁd ohaREsEioR oy o

illustrative rag h%cm&mlmpp@hmswﬁwm@m wEithodergdes | smpmkre,scuaaumonsubsti t ut ed
i soxazol es accordin str, tural i's provided

t (
in FIG 2A Refer r‘f'ﬁ’gac‘st%gc’fl to pigvide e(3'6‘=|d zsoéagﬂagldsg%ﬁ ’é??cg‘ib%@'tbﬁyﬁa etone 201 with
benzal dehyde 203 ungered frams conneoiaily availatds prechisdrs vwed] kbawni spntlitic medledsy dr at i on, ¢

provi des a3 unsat ur ah el A0BAG,2 R WIhGR oI i1 LaAdl A ERRVRL  ed 1o

i soxazol e 207 by treatnment wt ydr o am ne ction o yi el ds the
am no i soxazol e 20mepapnceth ispragolbin £ B f Bion¥eiilipsrates thi prepatatien desetylshe et hods 25

well known to ghe g%lofh@%@mnhls%ms h&hdds P} besAqY Srbpart biher fridGeehyidne exanpl e of
the synthetic nethod of FIG is illustrated for the preparation of

i soxazole 9 in FI GO™P®Msanot her nethod for synthesizing substituted i soxazol es
of structural formula &d)anothettaRhodfor Smthéstding sﬁbintﬁléd)z‘ddxdﬁ!is bﬂ’ktrEdnﬁal ferulaCl ai sen

Conden=at o0 of, T ksl R4F £t HooH b MRl ASARnOREL 1 0

benzaldehyde 245 provides an mtermedtate oxime, which may be directly converted to

20 ylide 257 with NaOCl. 1,3 Dipolar cycloaddition of ylide 257 to methyl ketone 259
provides desired isoxazole 211. Methyl ketone 259 may be readily prepared from
comndercially available precursors by well known synthetic methods. A specific example
of the synthetic method of FIG. 5A is iHustrated for the preparation of isoxazole 9 in FIG.
5B.

25 The methods described in FIGS. 2-5 above may be readily adapted for the {
synthesis of pyrazoles by substituting hydrazine for hydroxylamine in the reaction
sequence. Further, those of skill in the art will appreciate that isoxazole regioisomers of
those depicted in the above FIGS. 2-5 may be synthesized by merely interchanging the
reactive functionalities of the two different aromatic rings. An example of this approach

30 s depicted ir FIG. 4D for “reverse” isoxazole 262. As can be seen in FIG. 4D,
interchanging the chloreoxime and alkyne functionalities of the two different aromatic
rings (i.e., rings A and C) provides the regioisomeric isoxazole 262 (compare 253 and

255 with 254 and 256). Further, certain synthetic schemes may provide both isoxazote
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30 to a mxture of isoxazoles 207 and 231 by treatnent wi th hydroxyl am ne. As
before, reduction of 207 yields the am no i soxazole 209, which nay be
transforned to the isoxazole 211 by well known synthetic mnet %cﬁg RiraRRouod be
noted that isoxazole 231 nmay be converted to the correspondi n§ regi oi somer of

i soxazol e 211 by the same 25 22 FEBRUARY 2007 WD 2004/018463 PCTI US2003/ 026478
synthetic path ecific exanple of the synthetic method of FIG 3Ais
illustrated for Q?P@“‘Hg@?)ar ation of isoxazole 9. n FlLG. 3BCTURME#hative
enbodi nent of the pathway illustrated in FIG 3A, ester 225 is condensed with
met hyl ket one 227 ragipispinesy {ede FIG- 3A dada) dirretly2 #Bich miyibe frolated frereane@asthdred 5 t hr ough
the remai nder of ma@gm@m@&m@u@at hway as previously descri bed Still another
nmet hod for synthesi zi- lﬂeé}tut d i soxazol es of structural roula (1) (when
Z is -CH) isprovided 7 Menes o nthegiring shsHyted qradiageies of oyl ‘"’o@yl anmine to
benzal dehyde 245 pwiguZded- )aspro\rMeelirrmdlm Refaring®, Fl@\/fﬁlAcdmcwxlbeddncmwerted by
treatment wt N-clo C t he. a-chl

Dehydr ohal ogen§t| oﬁcno raTU' o '1)'(5;1?"5’(‘)'90 e’ %‘ﬂsfge?ﬁ'vmgl%%mc%?r %h"éaﬁ yI i de, which
undergoes 1,3 di p@brw:nsmmamddhl@ndgﬁw M/pltohdwedlgpblemﬁ aR&Qelydrapveayéldaiodesi r ed

i soxazol e 2 11 Ac %ﬁ&'ljetﬂx@t?onzﬁ%tr{g%)(adg%lg ?ﬂq{ak ¥e traggf dt?da Jlﬁeoﬁhé} h%!:lsal ly

avai |l abl e precursors by we known synt I c et sp ec |c exanpl e of the
synthetic method &l k@n ‘%‘)!F skgled prfiyss forfineleepdpcy #73; Hépec;fwéfﬁaw&wf Ebﬁskﬂfhe‘ics oxazol e 9

in FIG 4B. FIG 4fethbd .Lftm reatlemus&rbted PF BPpEpbatioNbf ofadidsoRi2es AFeG. 68D 255 of FI G

Compounds. St i 10 anot HEPMRIIEA 1 ot re THETAE Y PG e PeBf FSIVEDD) s of

structural formul gwhegZ)is Memclfam 8gieifdrhe)s ofmosplpmwmladovbondchd nAIG.Mucl eophilic
addi ti on of hydro *am n éo’ benz% dehﬁj,e rovides. anﬂll terlrredl ate oxine,
which may be dire °§7'“§6° PodraPgosyms @’eﬁ CRICRARPT yqroRy] iR | ar

cycl oaddi ti on of wmhd@heaazyanmemamelcommsmm%ﬂ chlpﬂdo\ZS‘:'cleproduésoxadmkoiesoxazol e
211, Methyl ketongegad, drm%seygﬁménm{mﬁ&@@%eﬂm no%fgmagoqmrnﬁm 'y available

precursors by wel I known specitic exanple of the
synt hetic net htd Olfamﬁﬂ@dtﬂA“iliﬁ vasiety of tedhpds velt b'rowmethwkélpthmn fingf | soxazole 9

in FIG 513. 25 B%umlhg%u@tﬁwn&pmﬁme KynifkdeSnettdd of AE.OMSs fMfBraR& ok Gadi | y

adapted for the synthesis of y zol es_by substituting hydrazine for
hydr oxyl ami ne in tPrr@aratien ot 9xadjazote 301 in FIG. 7B.

It should be note that the methods described in FIGS. 6 and 7 above may be
readily adapted for the synthesis of triazoles by substituting hydrazine for hydroxylamine
20 in the depicled reaction sequences. Thiazoles of structural formula (IT) may be prepared

by routine adaptation of F1GS. 2-7, or by other well-known techniques.

7.2 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 confirmed in in vitro
(, 25  assays suitable for measuring inhibition of viral or retroviral replication or proliferation.
Such assays are well-known in the art. A specific example of a replicon assay suitable for
confirming the activity of specific compounds is provided in the Examples section,
Altemnatively, the activity of the compounds can be confirmed using quantitative Western
blot assays utilizing labeled antibodies specific for HCV proteins. Another assay that can
30  be used to confirm the anti-HCY properties of the various compounds of the invention is
described in Fournier et al., 1998; J. Gen. Virol. 79(10):2367-2374, the disclosure of

which is incorporated by reference. According to this method, hepatocytes can be tested
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sequence. Further, those of skill in the art will appreciate that isoxazole

regi oi soners of those depicted in the above FIGS. 2-5 may be synt hesj
merely interchanging the reactive functionalities of the two aﬁ/FE@WZ%

aromatic rings. An exanple of this approach 30 is depicted in FIG 4D for
"reverse" isoxazole 262. As can be seen in FIG 4D, interchanging the

chl orooxi me and al kyne functionalities of the two different_aromatic rings
(i.e., rings A anA?¢f"B#%vi des t he regi oi soneri c. i.soxazol.FZEF00Y¥REHE e 253 and
255 with 254 and 256). Further, certain synthetic schenes nmay provide both

i soxazol e 26 22 PEMRPARS g abrencyh azpoiliedies gamomd Brd Be G 0 6am®urdgi oi somer s
(e.g., FIG 3A andie@minedi rectly, which may be isolated fromone another wusing

standard t echni ques. e thod for synthesizj, ubstj t uted oxadi azol es of
structural fornula (| )CE""(&Freﬂg'f ‘f°§‘p9‘N¥5a‘°{‘ °Sf)?”l’3'g]?ﬂ‘§§“ia'hkﬂ(€¥"“@ﬁfe“'F?é‘P‘ér ring to

FI G 6A, nucl eophidf renpaerdithat pieldof 50%5edugtibn dieypliagrion er 4 0%pédacrioh iyeamalet 265 yi el ds
the a-am no oxi i : WM (VA i de 269 to provide
oxadi azol e 271 g?toiﬁlz g\é\@g?gf fs\%")gﬁiéﬁcp?@gﬁ%ﬁg 'ﬁﬁ%pﬂrﬂ cdélfg?oﬁlginw,&rrnﬁﬁso oxadi azol e
271 may be transf drampekndywhichgixbjbit sndfiodonexapbplavintthereange ofpbbyt 100diOud. 1 he skil | ed

artisan to final prpduriva6au, ARGl el SRIHiGIA) weRPios YN RBLIE omeLhod of

FIG 6Ais illustrated tor the preparation of oxadfazo %G 6B. 10
Anot her met hod f orprepprieckiessp Teahef Peayens BCY infestionsx Atirearivdlv actiyé cogppurdt are al  f or nul a

(1) (when Z is - NMdse whibh &RibREELEE0 k. lciQ@ABA IS FlohfRSER kAP LS DS 1 S
provided in FIG 7A. Referrin 7A, a-am no_oxime 287, (prepared by

FI G
condensati on of? hyBte&ee ‘gﬁ?q‘}b]gm%ﬂn%f lgssa CprRRanyAs waish phibie lowspLDswdoresiefihsed wit h

acyl chloride 285 {hQneping¥ bfi8oudxadivg 2016, | 2B 0ahMero e WY, slebarQowedGld zat i on and
reduction. Am no oxadiazole 289 may be 15 transforned béﬁ%‘fw de variety of

met hods wel | knowPaRE IR EseR;fera ferapeptics ahprapayIacticdp treaher Erict HEY infeconsheci fi ¢ |

exanpl e of the synthetic nmethod of FIG 7A is illustrated for the preparation
of oxadi azol e 301 in FI.& ¥sesand Adinisiratidse note that. the nethods described in
FIGS. 6 and 7 above ma readi |y adapted for the synthesis of triazoles by

be readily ad g
substituting hydrazi neg‘l"lﬁ‘ﬁ ' A 1 IRP IR HCY eppfigation, apdigi prolferalien, Baict i on
sequences. Thi azol @mp&indsSdf thd Grivertian arklf ddkhipésit{ohd therddiyanide ugad mpaasty ofby routi ne

adaptation of Fl G 2,7 g 0L 0¥, HNSH L L EDRNALEGHA QUGS onheiindSaRYS For
Modul ation OF Hov PRE'% ofpBaTRE "6 The | nvengl on ar e pg? ent rnhi b tors of HoV
replicati on and/ orassays toidentify 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 instroments and
20  supplies from 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 ICq for the compound.
The compounds of the invention and/or compositions thereof find particular use in {
25  the reatment and/or prevention of HCV infections in animals and humans. When used in \
this context, the compounds may be administered per se, but are typically formulated and
administered in the form of a pharmaceutical composition. The exact composition
needed will depend upon, among other things, the method of administration and will
apparent to those of skill in the art. A wide variety of suitable pharmaceutical
30  compositions are described, for example, in Remington's Pharmaceutical Sciences, 17"
ed., 1989.
Formulations suitable for oral administration can consist of (a) liquid solutions,

such as an effective amount of the active compound suspended in diluents, such as water,
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proliferation. The activity of the conpounds of the invention can be confi r med
ininvitro 25 assays suitable for measuring inhibition of vi raé#]?ﬁu 7raI
replication or proliferation. Such assays are well-known in t he? ﬁ‘ speC| fic
exanpl e of a replicon assay suitable for confirmng the activity of specific
conmpounds is provided in the Exanples section. Alternatively, the activity of
the conpounds camobe+cessti rmed using quantitative V\ést er n paTBeoREELY S
utilizing | abel ed anti bodies specific for HCV protei'is”” Afot her assay that can

30 be used to confdyfRbipis @)ﬂt(b)'c"EMesOEath% ot laBigks, Qichtcaﬁmﬁ{@grdp%d&er&l%@ounds of the

invention is described |n Fournier et .
79( 10) : 2367- 2374, 2R gf each e pegedsn as\}aﬁ?'?fhml%‘ FRRISE PEElAN ) BPeRitie ience.

Accordi ng to this anejgapeate h@mhm&)tsa&bwaﬁuIMstmteefdn%?:arQBcIEEBﬁl%F&XreZOW VO
2004/ 018463 PCT/ US 03/ 026478 in ess and absence .of a s ified test

C
conpound and the I°E55%81 FRE" %%'Pr‘p R’ 8% 7 RECRRYESS CEMUTH] PRto %?Ei\ ve conpounds
are those whi chb exdicrhirystaie b(ﬂS@SC(Blagu, olb@aloémrrmxldenalc ofageompecande,t hat yi el ds a

S0% eduction | N IsBRAdCAldn@ Bindle x@pleig%ofoﬁqﬁqmwmdas UEnR WA gen©l TEASUI ed

HCV prot ei n) |nthe particular assay in the range o out | ess.

Conpounds whi ch eﬂﬂ‘sﬁﬁ"t"géﬁmﬁ@"@ewal‘l&‘rs f@X%‘?ﬁ)Fgé“‘S*ldr‘Fstq*ﬁé“%&‘l‘i@ﬁaﬂgﬂﬁs Hlﬁ‘out 100 M 10

M I M 100 nM LRarbdeutRaiy) coapanﬁuenndrpmimgﬁamB@rcbmpﬁ&axekawu.agwém for as
revent HCV ctjons

t herapeutics or prophylactics to t

Al ternatively, act® ?/g %oﬁﬁoﬁ’ﬁ'ﬁ% aéwéﬁ ”tpﬁsé'g? gﬂ?r%fﬂgg&ﬁ?“ﬁf i"gré e"ﬂﬁ% "‘(35‘ e.
concentration of Oewpochd gellnatandkglydegn & Gfoad anti haciy emulggns,1gdls,iand hélkker ange of about
| mMor |ess. k%pgg anple ,in the range
of about 100 M %gwgﬁg'wdglg%%w&l %ﬂﬁkﬂwfg obw;égen ower are
particularly useful foPheggmpayestofghoieiatoge esrin gomb wmwa@bp@srswblw@wnw, prevent

HCV iffections. calsbeLJﬁa@@lnﬁﬂQmMm&lBﬁsqu @2 g’fV‘bQ@thlﬂlzw“ﬁb be ﬁlmirjis'léréﬂ to inhibit
HCV replication, and/or proliferation, % npounds ;of the invention and/or

conposi tions t her é’éi’f‘“'??%i‘w'be“tf’é‘%!aor?‘ﬂa‘%i’“’\ﬁé{’ P"ept'%?eddF“’ PEERSHERSS BCePARYS,  exanpl e, t he
conpounds of tige |pmpeuh1htsgnc}mmclhaodlﬂ@£bna&a:em¢mﬁbl. fitrdgan,iand the fkeO assays to

I dentify additional rm§u1 ]atgtt' ﬁmu?a%no%%rrec[al %m suﬂ%\n’m‘%fﬁ@; l#l Xalt gle,t %Daoﬂt% he

exanpl e, the conpounds™ 0 0 %'esban be used
as preservatives vdichgprsishdf ¢hetpagkaged nmlewlawduwclaah suammm’yge tSvitghlesupppsitomedi cal

i nstrunments and Z%a&k'ﬁmb&eﬂﬁmiaﬁ G}Q}g MREOREIRQrided biSfataBfl nYarbdrbbltsY 1Vdabitish, it hen used in
this context, the npound e invéntion and/or conposition thereof may be
applied to t he i ns"fSPlﬂﬁsé‘Hle to use gelatm rectal capsules which consist of a combination of the

20 compound of choice with a base, including, for example, liquid triglycerides,

polyethylene glycols, and paraffin hydrocarbons. |
Formulations suitable for parenteral administration, such as, for example, by

intraarticular (in the joints), intravenous, intramuscular, intradermal, intrapetitoneal, and
subcutaneous routes, include aqueous and non-aqueous, isotonic sterile injection

25  solutions, which can contain antioxidants, buffers, bacteriostats, and solutes that render

(— the formulation isotonic with the blood of the intended recipient, and aqueous and

non-aqueous sterile suspensions that can include suspending agents, sotubilizers,
thickening agents, stabilizers, and preservatives. In the practice of this invention,
compositions can be administered, for example, by intravenous infusion, orally, topically,

30 intraperitoneally, intravesically or intrathecally. Parenteral adiinistration, oral
administration, and intravenous administration are the preferred methods of
administration. The formulations of compounds can be presented in unit-dose or

multi-dose sealed containers, such as ampules and vials. Injection solutions and
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to be disinfected at a concentration that is a nultiple, for exanple I X, 2X

3X, 4X, 5X or even higher, of the neasured I C50 for the conpound
conpounds of the invention and/or conpositions thereof find pagffg}éggj%%%%()(?%
25 the treatnment and/or prevention of HCV infections in animals and humans.
When used in this context, the conpounds may be adm nistered per se, but are
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conposi tion. The exact conposition needed will depend wpdd T SASHEEEher
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t he active i ngr editepharmiadeutitalitheshod bf thingntionSikeinRBlered & pagdnts dagnogalStithl | es

conprising the actj inaredi ent,.in an.dnert. 10 bas h,as _gel atin and ,
gl ycerin or sucr otsded‘glﬂ#ﬁag’ggtcdlosaagéelﬁteﬂssf"g’ﬁ%,m aﬁéfvg,%’egﬁedlﬁf ?1%&’%1 Eéae'%poeﬁ?cai ni ng, inl
addition to the adeielitis mpayt batiteradministiation eficompanadirads te atbveficialteffecTinghec onpound of

choi ce, alone or ;OB A3l EQLxMid) mhiieic st R BlhRvEQIMROME RES titer 6AN e nade
into aerosol formulations (i1.e they can be "nebulized”) to be adm nistered

via inhal ati on!S Adeagdmfhe pagentisieiher susedofstopsancmasinge JherprepticherelitisAliy ed accept abl e
15 propel | ants, sugkieva®it the adihimibRelbd dFld6rhoamRS SR Br halty MPaRIHEr thddbrkdt 60BN, and t he
| i ke. Suitable fornul gti ons for rectal admnjstration i nﬁlag\(iﬁeff for exanpl e,

supposi tories, wWERTBRST SHherAdvery; Y PRI AL HPIGtY pesPEpagy Ho% supposi tory
base. Suitabl e supgmesiicsorf the HE¥Y32s of Ingl indhe paiagtur al or synthetic triglycerides or

paraffin hydrocarbons. T#e@orﬂ]g)qms iopl'ﬂe inl'JntiJmsandjor compositions thereof may also be

20  administered prophylactically in patients that 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
HCYV patients to lower the risk of, or avoid altogether, developing an HCV infection,

25 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 1Csq of the particular compound being
administered, as measured in an in vitro assay. Altemnatively, an initial dosage for
humans may be based upon dosages found to be effective in animal models of HCV

30  infection, as is well-known in the art. Exemplary suitable model systems are described in
Muchmore, 2001, Immumol. Rev. 183:86-93 and Lanford & Bigger, 2002, Virology
293(i):1-9 and the references cited therein, the disclosure of which are incorporated herein
by reference. As one example, the initial dosage may be in the range of about 0.001
mg/kg to about 1000 mg/kg daily. A daily dose range of about 0.01 mg/kg to about 500
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al so possible to use gelatin rectal capsul es which consist of a conbination of
the 20 conpound of choice with a base, including, for exanple, i hﬂ%ﬁ
triglycerides, polyethylene glycols, and paraffin hydrocar bond2 F E‘g %Y?
suitable for parenteral adm nistration, such as, for exanple, by
intraarticular (in the joints), intravenous, I ntrarruscul ar, intradernmal,

i ntraperitoneal , warzh4/0884ésc Ut aneous routes, include aqueousrmuiszmmsamueous
isotonic sterile injection 25 sol utions, whi ch can™cont aih ant i oxi dant's,

buffers, bacteri osﬁgkgsoraamdosalgmgmbsdw@o kg0 about hﬂgfﬁgmwuatdo%’gfkgso?tom C with
t he blood of the |nten

rec and aqueous non- aqueous sterile
suspensi ons that cHA ﬁg’%ﬂté’ é‘ﬁ’é%@ﬂ%ﬂ‘%ﬂ“é ‘é?ﬁ"éeté ;Elel ‘g’fﬁgﬁ E‘E“f‘%ﬁ’ may B¢ ckeni ng
agents, stabili zer\&nedahljenpme@en thateiquieeentd of titelpatiept; meielvmty &ffthetcbadrioh Bargnt i on,

conpositions can %at@&j%d\hﬂoﬁagﬂdﬂ: em%gfmé F‘is'sz“*‘. enolggic{c@f u3| on, orally,

topically, 30 intraperitonea I NUT ave Tarhe Mg ent er al
admi ni strati on, 5 orklthe exiginoni t@weaanﬁeﬁem efraaly admrwamerniﬁﬂm ﬂadmmpsnyrthﬁl on are the

preferred methods ﬁ&.ms&d:mnrarasﬁsahﬁmmmp&h@mag&mala%du@rnswém&gmwmgs can be
presented in unit-dose, or ti -dose seal ed containers, such as anpul es and

vials. Injection SUPRGEJosHHE o5 pprrrglangtugtemis by tho g of tprastitrnem Caneerdly.
PCT/ US2003/ 026478 tfedsriafxnisSinitined \elmnbl&rwsegaamdu drd 109YHAA RE bktitnuPQUORRS e Or anul es,

and tablets of the kind ev. descri be [ mace tical preparation
e oreferably i n dareoassHsE SRR Germray ar CnE R B Ra oL <bbarvi ded
into unit doseso coffectiundengreampyancys is redciedqB@nenveniesss, e totahdrilh dasegeimag bconponent .
The unit dosage fOJ:ml?‘%E'dﬁﬁuﬁst@‘?rkF&?qucﬂn&ﬁ@ﬁ{&g Ip&m(rftdhe package containing

discrete quantities o repar at1on, suc keted tablets, capsul es, and
powders in vials or a 35 Al soTthe unit dosage formcan be a capsul e,
tabl ef, cachet, or ompwatign ThFaPY ¢ can be t he appropriate nunber of any .

of these . packaged fﬁrcmtaln;F.R%d,ﬁgypa%}e&mmnnm'&e Btk ol RGGRNT a1 N of her

conpati bl e therapeutic agents rapeutic use e treatnent of HCV
i nfection, the corgpdgrrpgpesitions thesepf fag be t’ﬁq‘émﬁm‘?'m@fémﬁwai“hﬂ@?ﬂﬁ@de ghert he

invention are ggm ﬂerﬁeﬁkrceagent Oa E@ﬂpbtﬁl'ﬂroﬁthﬁi‘n@ﬁf@ﬁaﬁcﬂor‘%ﬁ‘n%s:umerhd?faﬁ%e' on at dosage
| evel s suitable to achi eve therapeutic benefit erapeutic benefit is

meant that the adnP$iPREBtcABITHFRM Aft a@b‘l’(ﬁ'éBhH“”F@&&?WO”%F'%%‘ﬁ@‘M bagrefetedect in the

pati ent over tine. enﬂ!bﬂmﬁﬂtﬁfﬂa}nﬁounﬂ brelieamhttohendhaelafmpbsum tikedof ie Wddninéren t he HCV

El'lhtesi"a.pce)lrjt Il (5: Lgﬁgf : c[én%ugrgrgﬁ t'h ehe admlrsnst?alugrp & anothcr tﬂerapeutﬁ):ragesn{ CH:]) anotl'nnCr easi ng.

embodiment, a compound of the invention and/or composition thereof is administered
20  prior or subsequent to administration of another therapeutic agent.

" In one embodiment, the compounds of the invention and/or compositions thereof
can be used in combination therapy with other antiviral agents. In an embodiment, the
compounds of the invention and/or compositions thereof can be used in combination
therapy with interferon-o. In another embodiment, the compounds of the invention

( 25  anadfor compositions thereof can be used in combination therapy with ribavarin. In
another embodiment, the compounds of the invention and/or compositions thereof can be

used in combination therapy with ribavarin and interferon-c.

8. EXAMPLES ¢

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

parameters that could be changed or modified to yield essentially similar results.
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achieved if the adm nistration of conpound slows or halts altogether the onset
of the organ damage or other adverse synptons that typically fzcﬁo 6%0}_%67
infections, regardless of the HCV titer or load in the patients!tHhe hpounds
of the invention and/or conpositions thereof may al so be 20 adm ni stered
prophylactically in patients that are at risk of devel oping HCV infection, or
who have been exposed to HCV, to prevent the devel opnment of HCV infection. For
exanpl e, ‘the cofffbitt¥84¢ the invention and/ or conpgsi Li.oRETUSRESFPay be

adm nistered to hospital workers accidentally stuck with needl es while working
with HCV patients to 8loweExeniplary Cahpoofids ofthe awentibnaVhicgiahibeHICWevel opi ng an HCV
infection. 25 Initial dosatesslationOxReglickhm admi ni strati on to humans may be
determined fromin vitro assays or animal npdels. For exanple, an initial
dosage may be for mul at’®6hipiony aqhvigia cegtals g¥TplaBFRERIINEsH the frveia asncl udes t he

| Csv of AIthe parti E?Hﬁaﬁcdﬁn@iﬂpm _ lﬁglicﬂﬂassa@dmwﬁ(ﬁl Qﬁl&dncaﬁ&clﬁﬂ@sﬁb bwfeauriesrhs andi nvitro
assay. ternativ t ,dosaqge for. man e bas upon dosages
found to be ef fsec%eé"ecwgﬂben%& ?‘rﬁ‘ﬂ‘éﬁ“gat ‘{mwe?fﬁm‘il ﬁggg%/']ebﬂ‘?"dé{@ Y wel | - known in
the art. Exenpl ar yolgpeptidebIselecrmbld glarksrysibdamepomeregetkandr as beiterase GFRLeh fothe, 2001,

| munol . Rev. 183, 86- - [ B - I i):1-9 and
the references ci ?SS%'?ﬁé@ggﬁl?ﬁ?igigiégggggﬁéﬂsggg(\%i’wg\és%?iecﬁ?%%egﬁtgglg ated herein
by reference. As b¢iweasahduhf.e00 2pdb5G0splisiwgll oo Ravedl phasey (dbeut PRuitofieells peige of about
0.001 ny/ kg to aReufand HOPakBike-Eaials%-cohrddah hairsda8&, haRdSomousaid 0. 01 no/ kg
to about 500 30 22 FEBRUARY 2007 WO 2004/ 018463 PCT/ US2003/ 026478 ny/ kg, or
about 0.1 g/ ki t 8umBRfaba ) HiyFae gadet at vaipgigongentagionsge eash weaae the oS g/ kg, or

about 10 ny/ kg t 0 waRGatubanA f6rgh kiditiorsh D4 vk Befbre ludF@ e astiie TROGAOASe however, may
be wvaried dependi nrg ugondggg rﬁ%yi rement s of thetp tvi ent t he severity of the
condition being PRI PRSP &“B"é‘fﬁ&“‘@ﬁ% BYERCTAEV ST of the dose
also will be det efuriferasl répodoy assdye Teeansitaorus espirawait fiomesacheald 2r@bBrighttGlof  any adver se
si de-effects that @eeompap.LORY l@ﬁ%hs?h%&fr%{g&%@éadﬁedggé b GUl REor@iyrpound in a

particul ar patient. termnation o ] oper dosage for a particular
situation i s wSt hithe magefacgyers|insgpctionse Inshiz espayt thopeopnt ofsssicpraopsd that yieldedtament i s
initiated with snmBbdeddudRs BdRHeRicmisial @C )RS dddraned. he opti num dose of the
conmpound. Thereafter, the dosage is incfrf:&s,ed hy snal | ingéﬁq@nts_until t he
optimum 10 effect under*@pe ARG OF the invqaten wasgglsodesied IR fRein 8RN [Ohe { ot al
dai |l y dosage nay hhibitcHON @elitation dsimriguinitisitier Webterblq afialysio math ahsibddieg t he day, if
desi red.

specific for certain HCV proteins. In this assay, the amount of test compound that
20 yielded a 50% reduction in the amount of the specified HCV protein as compared to a
control sample (ICsg) was determined.
The results of the Replicon and Western blot assays are provided in TABLE 1,
below. The structures of the indicated compounds are provided in FIG, 1. In TABLE 1,
a value of *+" indicates an ICsg of 10 uM or less in the specified assay; a value of *-*
25  indicates an 1Csp of greater than 10 pM in the specified assay. A number of compounds (

exhibited ICsos in the Replicon assay in the nanorolar range.

32



7.4 Conbination Therapy In certain enbodi nents of the present
and/ or conpositions thereof can be u
| east one ot her

conpounds of the invention

conbi nati on therapy

with at

15 therapeutic agéh

i nvention, the
sed in
FEBRUAGR 6d

of the invention and/or conposition thereof and the therapeutic agent can act

additively or, nore

preferably,

synergistically.. In a preferred

enmbodi nent ,

a

conpound of the wovewbisen and/or a conposition thereof is mrnispiostried
an

concurrently with th
enbodi ment, a conpou

adm ni stered 20 prio

agent. In one enbodi
t hereof can be used
enbodi nent, the
used in conbination
conpounds of the inv
conbi nati on therapy
t he invention and/ or
with ribavarin and i
by way of illustrati
the art will readily
be changed or nodifi
2007 WD 2004/ 018463

Whi ch Inhibit HCV T

certain exenplary co
replicon assay. The
the HCV 3' untransl a
sel ect abl e mar kers,
assay, actively divi
density of between
90 NI of cells per
the test conpound (i
concentrations to ea

con

admni.cstrati on of

her_f{herapel]

fic agen
~J

l.n anot her

d of the invention
or subsequent to
nt, the conpounds

in conbi nati on ther

pounds of the invent

s

qg

and
drff

r

nEst |
o>

(

QPO ti

gtiog of

%nt l:g:er 05

re

1 $

5hel

apeutic

Ry

Lon

<

ar

with oth
And

er

ol o
UT UT

dnp

&
nti
FHti

~

(¢

Of
iral
gns

UTl1
age
Fer ¢

©si tions

its. I n an
bof can be

therapy with interf
ention 25 and/ or con
W th ribavarin. In

hterferon-a. 8. EXA

conpositions thered

e
P

&

N- a.
£i Ol

In 3
hg tHh

wnot H
1er edfs

er ¢
Ca

nbod
nz bej fise

nment

, the
H in

f

ano
tpy

Dl e Tl

ner

b

(

enn(
36 Uu§

he £ ol

arme
gd ilg co
Howt

nt,

The conp

i i 0

punds of
N t her apy

recogni ze a vari et

pn only and not by

| m—y s

13 Yie
of

) 1

D

'y

Hon

8Q i
Pi

s
&a

t
|

A
[¢

“Yar

Kol
IIB U

td on

N
AQATTPIT T

.z Those
afret Y s |

5 provi ded
bf skill in

pd to yield essentia
PCT/ US2003/ 026478 §

|1
T

J

sim

lar
Bary

resy
&Con

L ts.

un

31 b2 F
s offt hg

hat coul d
FBRUARY
b | nventi on

Fansl ati on O Repl
rpounds of the inven
HCV replicon can ing
[ ed region,
and a reporter gene

about 5, 00§ and 7, 5(
el l) a ncubat ed
L 10 vql une of
ch 3nel |

(=
L ] / c,\\u-l
/

o=

&
d the cdll
- 4

P
-

R'isN

sel ect ed

di ng 5- 2kyc replicorn

at
ti

0
at
ut
S

i
0

HG
suc
-co

e

Fenmp

Nz Wa
Ludeusuc

b| |

&)

vV ger
h as
pri g

S

B7 C
LO pl
>

U

es 6
| uci
5i ng
wel |
and
) WG
b

o

TE‘i i
sé cqgflr

ncod
ferd
cel l
ont

i ng
se,

ded

cql

rory[act
red |usin
L QO

LeS—aiS

S We
o0 96
5% Q2 f
l% ad

\Am
an

5l T he

A of
HCV
HCV | RES,

HCV poly

G-P, | etc

re seede
wel pl q

24 ho

vari ol
3

co® 2

bept i des,
In the

I at a

ht es (about
irs. Then,
IS

o
o

=~
&)

T
o

o
Q

CH

CH

=y
9}

L
&

ooy
Q

_—
W

CH

CH

CH

CH

CH

CH
CH

CcClI

CCF]

CF

CCi

CC1
CCi

Y

o

X

Replicon/

Western

+'+

¥ SR

+H+

++
-+

Compound

R909850

R909794

RO11427
R911418

R909921
R909833

1




were incubated for an additional 24 hours before |uciferase assay. The cells
were harvested, and HCV replication or translation was nonitored via
reporter assay, e.g., a luciferase reporter assay. The nedia \%@1§E§§H46%Y@807
fromeach cell and Bright-d o (Pharmaci a, Peapack, NJ) luciferase assay
reagents were added to each well according to 15 the manufacturer's
instructions. In this assay, the anount of test conpound that yielded a 50%
reduction in | uc¥9 &0g¥46ad i ssi on (1 C50) was det ernmi ned. Cercraiseoossasimpl ary
Corrpounds of the HAveRteR=el-g—alsotosted for their. .abili Ty 10 inhibit HCV
replication using|la quantitative Westlern| gl of sanakysiiss Wi th anpgi badi es
specific for certdin HCV proteins. Ir tHl8 as3ay, & he @m)@t )g t st conpound
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A counter screen was used to identify non-specific inhibitors of the reporter gene.
In the counter screen, a cell line carrying a construct such as a CMV-driven luciferase
gene was used to identify compounds that inhibit the reporter gene, and not HCV. ICs
values were greater than 10 pM in the counter screen luciferase inhibition assay for many
of the compounds. Standard cell proliferation assays were used to determine cytotoxicity
of the compounds of the invention. The measured LDsys for many of the compounds
were preater 10 pM, which confirmed that the results reflected reduced viral production
not cell death.

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 were seeded at the 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 compounds (in a
volume of 10 ul) were added into each well 24 hours after seeding the cells. The cells
were incubated with the compounds for another 24 hours, media was removed by
aspiration and RNA samples prepared from each well. TagMan one step RT-PCR was
performed using the freshly prepared RNA samples according to the manufacturer’s
manual. The ratio of HCV RNA to cellular GAPDH RNA was used as in indication of

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

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

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

compounds tested exhibited an [Csp of greater than or equal to 10 pM, confirming that the
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identify non-specific inhibitors of the reporter gene. 1In the 2¢Eh 2 n,

a cell line carrying a construct such as a CW-driven luciferase gene was used
to identify conpounds that inhibit the reporter gene, and not HCV. 1C50 5

val ues were greater than 10Min the counter screen luciferase inhibition assay
for many of the"RoNWF8GHds. Standard cell proliferation. asRERESH@PB4Esed to
determ ne cytotoxicity of the conmpounds of the invention. The neasured LD50s
for many of the cGApRURdSre npretosicgPEtht rwmaiifg ¢akipounts, alhbuc amfponmddd, vitixat the results

reflected reduced e¥iiki@h a rpﬁl% W@hMoﬂd I@&&Q@Mangusegem&graﬂg ¥Ry RT-PCR assay

(Roche Mol ecul ar Systens | easant on ana yze HCV RNA copy
numbers, whi ch coﬁ?WWﬁ@HaFﬁﬁy"@ﬁ@“%?%%ﬂ'genone of HCV is not being replicated.
Actively dividing 9-13 replicon cells were seeded at the density of 3 x 10"
cells/well in a volune of | m/well into 24-well plates. The cells were then
i ncubated at 37% C and ﬁ@é(qg%“kgggQﬂ, Qlliass- Various concentrations of conpounds
(ina 15 volune of 10 ul) were added into each well 24 hours after seeding the

cells. The cells were incgihiat €&dmpbinas 3 (ROOTONRAUNCDOIEN) anot her 24 hours, nedia
was renoved by aspiration and RNA sanples prepared fromeach well. Tanhn one
step RT-PCR was perfdieeedl using the freshly prepared RNA sanples according to

the manuf acturer’ s * oguialing J; HELbApdla HEVSEUR Lol el 1o GOPRIGINA vias used

as in indication of 20 speclficity of bition and to confifmthat the
viral genone was Rfmbapy {Cigtiasgd by 8 DHNRH(1 T RbbA e reaylBriNpiRwre s keardy Cel | ul ar

and Ani mal Mode) S at 130 °C for 3 hours. The reaction mixture was cooled, then poured into ice, sodium
' carbonate was added to cause precipitate formation (pH>7). The product was collected
by filtration, washed with water and dried to yield a yellow solid 232 (17.0g, 79%).
Step B
To compound 232 (17g, 78mmol) in CHCI; (200 mL) was added PBr; (7.4ml)
15 and the subsequent mixture was refluxed for 1 hour or until completion of reaction as
shown by thin layer chromatography. The reaction was cooled, the majority of the
solvent removed under reduced pressure and the residue poured onto ice to produce a
yellow solid. The product was collected by filtration to produce 234 (14.5g, 92%).
StepC
20 To a mixture of 234 (6g, 0.029mol), PdClz(Ph3)2(620mg, 3 mol%), Cul (338mg, 6
mol%) under an atmosphere of nitrogen was added diisopropylethylamine (100 mL). The
resulting mixture was stirred at ambient temperature for several minutes before the
introduction of TMS acetylene (6.3ml, 1.5equiv). The contents were then heated at 60°C
for 24 hours. The solvent was removed under reduced pressure and the crude material
25  filtered through silica gel column (hexanes:EtOAc 10:1) to give 236 as a yellow solid, 4.9
gm (76%).

Step D
A mixture of compound 236 (1.4g), Fe powder (3.55g, 10 equiv.), concentrated

HCI (I mL) and methanol (100 mL) was refluxed for 3 hours. After cooling, the reaction
30  mixture was filtered, the solution concentrated, the residue diluted with NaHCO; and
extracted with EtOAc (several times). The combined EtOAc extracts were dried, filtered,

and concentrated to give the crude product (1.0 g) as a mixture of 238 and desilyated
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8.2.1 Cytotoxicity Conpounds 1, 3, 7, 9, 11, 13, 17, 19, 21, 27, 29, 31, 33,

35, 37, 39, 25 47, 49, 51, 57 and 69 were tested in a cytotox]c| 7t h
liver cells including an HCV replicon (5-2 Luc cells, 9-13 ce#% %ﬁ%}}ﬁ%ﬁ{?’%ﬂ@

cells). In the assay, cells were seeded onto 96-well plates (approx. 7500
cells/well in a volunme of 90 pl) and grown for 24 hr at 37C. On day 2, various
concentrati ons oVORWPI8¢Enpound (in a volune of 10 0 wer e PCIASeW3026478 he wel | s
and the cells were grown for an additional 48 hr at 37C. On day 4, an 30

ATP- dependent R- Lueddfie 2405 Thasiyayixt(reakd diskbltedlin ﬁtl&nﬁ$ﬁ)ﬁﬂ) awsea&emtpr med to

determne the nu c xce ounds 13, 19
and 57, all corrpo%éégas épéas{(tg%hg)%hﬁ ersmﬂ"ngtt mf’wpg?t“ﬁ?%ré?ﬂr ttfet’i‘%laﬁtrg(?i'r“""%quaI to 10
M confirm ng thateonchuraigd inppcupFBRUSRVe OQRsoWOIn KDL, @48e68iIthR@ErUB2003/ 026478

conpounds are non'fﬁt%&fnd Sceri 8 1 SRERD e Pro@RIPB Y4198 vk bl £OGIAOUNd 13, whi ch
exhi bited an 1 C50 of ) ﬁgd ICgos gr ea?m alr(:ﬂS der‘mnstar actmp((r)\g t hat these

conmpounds are el Ip“‘EPB‘I‘:’él“r ated, as well. 5 8. 3 Synt heS| s of Conpounds 8.3.1
Compounds 3 (R909794) MQ (R909921) Steo A Referring to FIG 4C, conpound

230 (25g, 98.1 mol) 9 O.m) at. 0 Cfollo by 96%
HNO3 (17.5 nl) and th\é@or gsul tan'{SP3 gwas ISS%‘BG"S]%éf'g?a?’m"l’ﬁhaﬁfgfgg‘gﬁf‘d},% 3 hours.
The reaction m xt U9 é86whd 3eqyol)ends addbrundgy oitroged. Thetnoxtime @/as woleld nam Tabdtonat e was

added to cause pr f " ih ed by
filtration, was heg%\npéf{ﬁua\%\rgo%?mgﬁ &gﬁhfégmg)‘?ﬂ e 2 19{1,%51,]00\,\/ o) &ﬁétgagg&( 17. Og,

79% . Step B b c¥npataidedsisepwise.7he r%wrlaaﬂpwdm ¢ POD eRPFraESvEfdded PBr 3
(7-4|ml)_ 15 ?nd th@urSkkhS&ﬂHﬁMd%Ei@KcﬁwH&ﬁﬁl“ﬁﬁfa|sdﬂﬁiﬁ€lisﬁmﬁon]ofmﬁfn or until

conpl etion of rea n as, . wn thin omat ogr ap reacti on was
cool ed, the ngjori S?alet%il}‘glgﬂgﬁt“"?% v‘ffH‘H F’B%fdg"é"‘d'a'p aégisfﬁ%e and the
resi die poured ontthrougheptugmml‘mdmeluadwyell|1 bevapeEiCAc. Thedrapionslwgt was col | ect ed

B oot onct S BRASHAR fodd B oA i B SR @Rl P Lol 231 (60

0.029nmo1), Pdd 2( under an at nosphere
of nitrogen wa$’ added5emd)sopr opyl et hyl amine (100 nml). The

StepF
The chlorooxime of 2-fluoro-6 triflouromethyl benzaldehyde (645mg, 1.1 equiv.)

and compound 255 (658mg) were dissolved in dry THF (30ml} and EtsN (0.521 m],

1.3equiv.) was added. The mixture was stirred at room temperature for 1 hour and then
20  refluxed for 5 hours until completion of reaction. The solvent was removed under

vacuum, the residue dissolved in EtOAc, washed with water, washed with saturated

sadium chloride, dried, fittered and concentrated. The crude material was purified by

chromatography (3:2 hexanes:EtQAc) to produce compound 3 (800mg). Compound 9

was prepared in an analogous fashion from the chiorooxime of 2,6-dichlorobenzaldehyde
25  and 255.

8.3.2 Synthesis of Compound 49 (R905952)

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

30  isoxazole ‘

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

chloride (1g, 3.94mmol) and 4-amino-2-ethynylpyridine (310mg, 2.63mmol) in THF was
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resulting mxture was stirred at anbient tenperature for several mnutes before
the introduction of TMS acetylene (6.3nl, -1.5equiv). The contents Weré@’g{,?@d]’
heated at 60C. for 24 hours. -The sol vent was renoved under red%EEBB\p nd
the crude material 25 filtered through silica gel colum (hexanes: Et OAc 10: 1)
to give 236 as a yellowsolid, 4.9 gm(76%. Step D A m xture of conpound 236
(1.49), Fe powder (3.55¢g, 10 equiv.), concentrated HO (1 nl) and nethanol
(100 nL) was refY® éﬂOIF%? 3 hours. After cooling, the readCGT8i§2008@6478 xt ure was
filtered, the solution concentrated, the residue diluted with NaHCO3 and
extracted w th Et @dded(rethylamak (350mieS)94mifbi Tooriitiorenlix@re@Ae stavet ptaedrs wer e dri ed,

filtered —and conamaiial il fodiiohh Gl Saliaglete hlufl il o@fd M xture of
238 and desilyated 42 22 FEBRUARY 2007 WD 2004/018463 PCT/ US% 026478

product 240. The JPIW/tempPsEire.&thikeeetals Bd Batgvrrs WdsdeTheRreatic PIDT2heyaraadd t r eat ed
with K2CCB (appr aifed svesdbium syifateAlieRE afil coficedtA@d mlvadud W MidICRPELRpaeef or | hour

the reaction oncentra in vacu The resi due was dissolved in EtQAc,
washed with WanSZr ,ﬁaﬂpiﬂrf’d‘m#?&fr%eﬂgﬁy'g'ﬂﬁ[“%ﬂwm%ftQﬂ%ﬁmiaﬁ""9%?’5‘3@?'Sef‘ﬁ@leproduct 240
(513ng) was obt ai NeEWmgswa obtainéd th parificpica with Mash ciforepogapiovipdurae24byl (513 ng) was
di ssolved in dry q;:&m@rlg)_rret hane (50 nL) and Et3N (0.786ml, |.3equiv.) was
added under nitrogen. Thé mxture was cooled in an ice bath and a solution of

di chl oroacetyl chl ori dMW=33438zopfirmedby|LCY&:itw8.38 min. MethodiY W I=33%Het hane (5 10 nlL)

was added dropw senmE [#00 MBBCEDHOS): MBSrAkIOVE o, PR (M LAY, VOO LIAPEAL Ure over 6
hours and then dil uted w F‘h Igt Ofﬁg washgd with a saturated solution of sodium

bi carbonate, dif edPs%q¢-dP:854m Hidbh PRt B8 I vacuo. The crude material was

passed ( through a plug of silica gel, eluted with 1:1 hexanes/Et OAc. The

fractions were concengrat .oduc rpl.e oil..that i di.fd ed under high
vacuumto yield corrpou]tF'lrapa‘l'I aﬁ'g" ‘gggﬁf(lg'goécﬁg)[i[%#'eﬁlhﬁx)ﬁ%{é’ﬂg‘f{ﬁ%ﬁt@@f" l'Sé)f 2-fluord-6
triflouronmethyl besmzadojBit4pwidflbAStmmpidel. 1 equiv.) and conpound 255 (658ng) were

di ssolved in dry THE (30m)) and Et3N (0.521 m, |.3equiv.) was added. The

m xture was stirred at roomtenperature for 1 hour and then
15 A mixture of 3-(2-methoxy-6-trifluoromethylphenyl)-5-(4-aminopyridyl)

isoxazole (609mg, 1.82mmol) and triethylamine (1.8mL, 12.9mmol) in dichloromethane
was cooled in a ice bath. A solution of dichlorcacetyl chloride {1.3mL, 12.9mmol) in
dichloromethane was added dropwise. After stiming for one more hour, water and ethyl
acetate were added. The organic layer was separated, washed with saturated sodium

20  hydrogen carbonate, dried over sodium sulfate, filtered and concentrated in vacuo. The
final product 2,2-dichloro-N-[2-[3-(2-methoxy-6-trifluoromethylphenyl)-5-isoxazolyl]-
(4-pyridy!) acetamide (300 mg) was obtained by flash chromatography with hexanes:
ethyl acetate (4:1).

MW=446.21 confirmed by LC-MS, 1,=9.84 min. (Method Y) MH'=447.21,

25 NMR (300 MHz, CDCI3): 9.84 (s, 1H), 8.63 (m, 1H), 7.9 (m, 1H), 7.62 (m, 1H), 7.41 (m, (

1H), 7.22 (m, 1H), 5.64 (s, 1H), 3.8 (s, 3H).

(Replicon activity ++)

8.3.3 Synthesis of Compound 57 (R905948)

30
Preparation of 3-(2,2-dichloroacetamido)-5-ethynylpyridine



A

20 refluxed for 5 hours until conpletion of reaction. The sol vent was renoved
under vacuum the residue dissolved in Et OAc, washed with vvat ig\qu\g{)@ﬁ
saturated sodiumchloride, dried, filtered and concentrated. e cru
material was purified by chromatography (3:2 hexanes: Et QAc) to produce
conpound 3 (800ng). Compound 9 was prepared in an anal ogous fashion fromthe
chl or ooxi ne of 2We-2tHEIskaEr obenzal dehyde 25 and 255. 8. 3. 2rQyus2tvasicsrsof
Compound 49 (R905952) Preparation of

3-(2-nmet hoxy-6-trifl uomometuhwlfﬁ)b:emyb):rhﬁ\y(pénc&ﬁé(mw}gyﬂ 16h6ho)) anBidethiaxigzol e To a
solution of N-hydr 6:t1ifluarometh enz hC rbox mdoyl
chloride (1g, 3. 94%111?,225%3&1&8@% dlchlo?melthﬁne wa{T%oleé/l&an iIce %3‘16‘ 6‘1 1102 3mmol ) in THE
was 43 22 FEBRUARMCH@OAECLy\ADOR an 004 ¥S pvisd. et hyl am ne
Ryicigh tyhagy) MMUEB%SM’@D' szm@rm e addtddupvisd. et hy| ani

(550nL, 3. 94ml ) . ARhRikicS et é&%omhﬁr%ﬁcrmtﬁtAcEtEl@dze@taddEcﬁ)% orbaiflRgEAt ure for
one hour and then refluxed for three hours he m xture was co0o0 to room

tenperature, et Ryl WACEREeS: washpd with saturgigsysadiugp bivdepeenmaeonpiegdrist ever 599’(*;'?“ was
separated, dried qufee, [B0@H sidcoidbdiak@in vhdub logiedih-@ndichRAGRRHI®RS-€d i n vacuo to

yield the crude pro C{P‘?fg Tli;g final product

3- (2- met hoxy- 6- t ri FIPSPEIREAYP8heny! ) - 5- (4- ani nopyridyl) isoxazole (609mg) was
obt ai ned by purificati ofW=i2081 édnfisried BNEOVEN tgr7a mivy (Mdtliod YhsiE#238.3. et hyl acetate
(4:1). MM335.28 ¢ | W h} Y) 5335. 28 NMR (300
M, CDCl3): 8,24 Hgl‘:ggf% el |—5‘T§9§§ ‘?&1%%( e &‘%és’(“r#%?ﬁé: 7.2 (m 10
1H, 7.0 (s, |10H)1H)6 6 (m 1H), 4 8 (bs, 2H), 3.8 (s, 3H). Preparation of

2,2-Dichloro-N-[2-[3-(2-nmethoxy-6-trifluoronethyl phenyl)-5-

i soxazoiyl]-(4-pyridyl) Aceta

S (e et hoxy- 6. L1 1 1 woPEREEI PHAERFRYO A psitipy Srapppmepdaienit-e ( soomy,
1.82mol ) and tri eisbyabayt- (rsq;y(ldyl)&ashxamuﬂie 9mol ) in dichloromethane was cooled in
a ice bath. A solution of dichloroacetyl chloride (1.3nm, 12.9mmol) in

di chl oronet hane was added dropwi se. After stirring for one nore hour, water and
et hyl acetate Mere added solftiea obN-4rdnixs-(2-mythoxyfesilweprihalbedene)pabdrimidoy t h

saturated sodi um 20, QydQ9Rg 0%198]5‘6%@-«(25’B:Elﬁ&o&&%xd&%%ﬂi@l@%&@&QOmJ' I'tered and

concentrated in vacuo. %’ﬁ fi1 nal
2, 2-di chl oro- N-[ 2- 93470’20‘}1*@{1?#5%9&@ﬂ%"r“i“?‘hykﬂ‘t"ﬁtﬁ%?lﬁ% DénmmAD) Ths.reagtion yxpry | | -

was stirred at room temperature for one hour and then refluxed for three hours. The
mixture was cooled to room temperature, ethyl acetate and water were added. The organic
20 layer was separated, dried over sodium sulfate, filtered and concentrated in vacuo to yield
the crude product. The final product 2,2-dichloro-N-[3-[3-(2-methoxy-6-
trifluoromethylphenyl)-5-isoxazolyl]-(S-pyridyl) acetamide (103mg) was obtained by
purification with flash chromatography with hexanes: ethyl acetate (4:1).
MW=446.31 confirmed by LC-MS, t=13.45 min. (Method Y) MH"=447.31.
) 25 NMR (300 MHz, CDCI3): 9.4 (bs, 1H), 9.0 (s, 1H), 8.9 (5, 2H), 7.58 (m, 1H), 7.4 (m,
¢ 1H), 7.24 (m, 1H), 6.8 (s, IH), 6.2 (s, 1H), 3.8 (s, 3H).

(Replicon activity ++)

8.3.4 General Syntheses of Compounds of the Invention

30 ‘
Additionally, compounds of the invention can be prepared by methods cutlined in
Figures 8 through 63. One skilled in the art can readily prepare compounds within the

scope of the invention based upon the goidance provided herein, as well as in FIGS. 1
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(4-pyridyl) aetm de (300 ng) was obtained by flash chromat ography wi th hexanes:

ethyl acetate (4:1). MAM446.21 confirmed by LGM5, t,=9.84 mn, %g/ﬁg%ﬁ 7
VH =447.21. 25 NWR (300 MHz, CDCI3): 9.84 (s, |IH), 8 63 (m I ?—B
7.62 (m 1H, 7.41 (m | H, 7.22 (m IH, 564 (s, 1 H, 3.8 (s,

(Replicon activity ++) 8.3.3 Synthesis of Conpound 57 (R905948) 30 Preparatlon
of 3-(2, 2-dichl oroacet am do) - 5- et hynyl pyri dine 44 22 FEBRUARY 2007 WO

2004/ 018463 PCTMEI88P626478 A mi xture of 3-ani no- 5- et hy RETRIFRII2E8 (2. 73,

23. Immol) and triethylamne (3.54n, 25.42mmol) in dichl oromethane was cool ed
in an ice bath. Athyelzttl, tha ref¢rencelicised \Eith@ahpdigyrles,ermfgmﬁcdie vie® .obihe prperi@siall2nmol ) i n

di chl or omet hane soc@eqfé@gomeawuwm.éfata‘a;ncatohraﬁfh@;gesaQﬁed §z%bf- hour,  wat er

and et hyl acet ate wer e added. The or7gan| c layer was separ at ed washed wi t h
sat urated sodi um ﬁ%}iﬂ%’@@ﬁkeéé"r"l?ﬁ'ifaf‘é“ %Pr'f“'e‘ﬂacb'!)@r"f 3’5’6’? H?ﬂ"c%ﬁ’,ﬂ’?“’é’théfc'"fbwl tered and
concentrated in vagsfuencé CFoye:ehﬁle?sce(sﬂect%nds Tid @ PR aERMA) sythestlon Wy | pyrl di ne
(3.5g). MAE229.31 con LG MB, t,=9 m.n.. (Meth '=230.3. NMR
(300 MHz, CDCl3): “§’°§°“(‘%“ “‘ }t SNg yorpers. PF%‘,Z‘?‘SPYEQ‘MG °’M?9’é%%%‘}‘z H, 3.21
(s, 10 1H). FPr eparr the 'O mng)ﬁs a replacement to the nonheteroaromatic rings depicted therein.

2, 2-Di chl or o- N [ 3'1-{1@1 f:fmé‘ﬁfsmi& gndttféfoﬁd Hi 'E}Q([E?l]ionyll'legquoagh%ii “C" ring

| soxazol yl]-(5-pyri Acet am d
N- hydr oxy- ( 2- met h@szgmoealwmrls aro Rdived fasdopvepigesnel) shavid bscindereled that th pyidylde (111ny,

0. 44mml ) and 3- (%ngcﬂlbea{heﬁp@s@baﬁbm)a fo%hgmw RGiCHaRE it SRR noted - 44mmol ) i n

THE was added triethyl am ne . The reaction m xture was
stirred at rooff t dibBraelheprRiFationsEteengs tha i ng avbeingRibriicaleropbanyly APisE hours. The
m Xxture was cool ediids@aikOMmbistrenipendad e lim@hdihnyaewt at e and water were added. The
organi c 20 | ayer was separated, dried over sodiumsulfate, filtered and
concentrated in vacuo to yield the crude product. The final product {

2, 2-di chl or o- N- [ 3- [ 3- (Starvingztnimaecils Gseful for preparing compounds of the invention and

trifluoronethyl ph L o¥drderct lidoAYl dan BE GiL A EE whitOWH) Was obt ai ned
by purification \?mm%(#iﬁ Stﬁp%ﬂ%gr?\e{{lt omraaﬁyﬁbé ) 3 L aﬁexgr%%s grh Fr%acet ate (4:1).
15 synthetic methods (see, e.g., Harnson er Compendlum of Synthetic Orgamc

Methods”, Vols. 1-8 (John Wiley and Sons, 1971-1996); “Beilstein Handbook of Organic
Chemistry,” Beilstein Institute of Organic Chemistry, Frankfurt, Germany; Feiser et al.,
“Reagents for Organic Synthesis,” Volumes 1-21, Wiley Interscience; Trost et al.,
“Comprehensive Organic Synthesis,” Pergamon Press, 1991, “Theilheimer’s Synthetic
20 Methods of Organic Chqmistry," Volumes 1-45, Karger, 1991; March, “Advanced
Organic Chemistry,” Wiley Interscience, 1991; Larock “Comprehensive Organic
Transformations,” VCH Publishers, 198%; Paquette, “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
25  or will be readily apparent to the skilled artisan. Alternatives to the reagents and/or (
protecting groups itlustrated in FIGS. 1 through 63 may be found in the references
provided above and in other compendiums well known to the skilied artisan. Guidance
for selecting suitable protecting groups can be found, for example, in Greene & Wuts,
*Protective Groups in Organic Synthesis,” Wiley Interscience, 1999. Accordingly, the
30  synthetic methods and strategy presented herein are illustrative rather than
comprehensive,
In particular, methods for synthesizing substituted dipheny! isoxazoles according
to structural formula (I) (when Z is -CH-) is provided in FIGS. 2A through 7b ang 12C
through 12E.
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++) 8.3.4 Ceneral Syntheses of Conpounds of the Invention 30 Additionally,
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t hrough 63. One whkizbohendsdsn the art can readily prepare conmmvustmsudei®i N t he
scope of the invention based upon the guidance provided herein, as well as in

FIGS. 1 45 22 FEBRUARYFRIX0OAC, 4%@@@%&%%%:CE’GEEHH‘S&Q9:35@3@%@&&}1&9Ugh 63, the

references cited within the figures, Ea further in view of the experinental
procedur es provi de%?"lpﬂ““flﬁa'ﬁfj'é Fsed Bibe EXamalesistetieh on 60/ 467, 650 filed May 2, 2003
(attorney docket nunbeitskduidb8dndeRjopd thinén KIGRAhhrbugs GD:fndWl’M:L(ghbu&hﬁthioﬂtﬁer por at ed

herein by refer en?p@mf‘ cF Hgn QLX’% ln?rh 1s§|%§rs a?%ﬁ\%w:?t?rsex?m ?e on?y Tﬁwetﬁo&lolggy for gener al

synthesi s of non 5™ni tTogen co pyrid- 3-yl
or pyrid-4-yl can pepagst’ iCI F‘Z&flﬂ’ho,l”ﬁ"% W@afa@ﬁsﬂrqnﬂgﬁmags @ﬂleﬂICa'G@WBhﬂSkﬁbd t he

nonhet er oar omat i C ridaf STIRRRKC bR - t:hﬁﬁgwb.sonFHmem@témmarsy,tmeﬁbfauh&soﬁagy under st ood
that throughout FIGS | thr ough 63, ring positional 1soners ar€ utilized

for conveni ence. I‘t'a“QﬁWV&“bfé’eH}F?d’é‘f’%f’déH Fhﬁ'ﬁg'i"ﬂ’érs‘p%"l"&fﬂ isomer way cbos# be either a

pyrid-2-yl, pyrid- Brogho@FIGS. N itthlough B3 for dehthieac Brillcbikistehdy 16 fedishsttabe not ed 10 t hat
many of the prepar ence the ."A" ring as being 2, 6-dichl orophenyl.

et\)l ons reft
This is illustratfVe& §REPIS ?18°tmp°'1‘ﬂd%?1fd'3?5°s{o be limiting in any way. Starting
material s usefub for pirefP@s.iingougb 6pountisensR’ AR i RIVRINRS, RhRé?ranHR'fmhyerrredl ates

thereof are Com"fe“e?l:l@ﬁc ré’acva‘é?dnl:%glu%roﬂgs :Ea‘?!lqnﬁ:% pBFeﬁ%g%ﬁ%ﬁg?’n e Ofs’eé ﬁ?ﬁfe tic Organic

synthetlc nmet hods ('see
Met hods", Vols. 1- Bmebjmﬁecwa Fupg il dwn%on tnmeﬂmi 9@*89 funqenal grown and tHandbook of

Organfc ' Cheni st rysymhaﬁlnl.ea{osbrﬁpwastaha ume q;pars?ﬁ &alws&ofmﬂm:sawcuﬁa@mi urt,
Germany; Fei ser

| ; . eﬁ: n :taﬁe l.%enttS 1or I&fl %e e%&& ; J\'éozln s 1-21, Wley
ntersci ence; Tr osf &jrig gpitable p %Wﬁlgré’ﬂ%"ﬁﬂ Qe SEhue; ergam)n Press,
1991; "Theil heiityer vmoWheitercoceQﬂteu/mb:!amds of Organic Chem str y, " Vol unmes 1- 45
o 1 1oL e, A T ks gace 1091
Paquette, "Encycl oﬂ)égipalar@ﬂdip@lg_.déﬁﬂ gycliggpions or {3+2] cycloadditions, can be found in
“Cycloaddition Reactions in Organic Synthesis”, (Kobayashi, S. and Jorgensen, K. A.,
Editors), 2002, Wiley-VCH Publishers, pp. | - 332 pages (specifically, Chapters 6 and 7
20  on [3+2] cycloadditions and 1,3-dipolar additions, pp. 211 - 248 and 249 - 300); "1,3-
Dipolar Cycloadditibn",‘Chemisrry of Heterocyclic Compounds, Vol. 59, (Padwa, A. and
Pearson, W., Editors), 2002, John Wiley, New York, pp. 1-940; "Nitrile Oxides, Nitrones,
Nitronates in Organic Synthesis: Novel Strategies in Synthesis”, Torssel, K. B. G., 1988,
VCH Publishers, New York, pp. 1-332; Barnes & Spriggs, 1945, J. Am. Chem Soc.
, 25  67:134; Anjaneyulu er al., 1995, Indian J. Chem., Sect, 5 34(11):933-938); and T. L.
( Gilchrist, Pitman Publishing Ltd, 1985 ISBNQ-273-02237-7; Strategies for Organic Drug
Synthesis and Design , Lednicer, D., John Wiley and Sons, 1998,
Further guidance for synthesizing isoxazoles and hydro tsomers thereof may be
found in M. Sutharchanadevi, R. Murugan in Comprehensive Heterocyclic Chemistry Il
30 AR Katritzky, C.W. Rees, EF.V. Scriven, Eds.; Pergamon Press, Oxford, Vol. 3, p. 221;
R. Griinager, P, Vita-Finzi in Heterocyclic Compounds, Vol. 49, Isoxazoles, Part one,
John Wiley and Sons, New York, 1991; K. B. G. Torssell, Nitrile Oxides, Nitrones, and
Nitronates in Organic Synthesis, VCH Publishers, New York, 1988; Y-Y. Ku, T. Grieme,
P. Sharma, Y.-M. Py, P. Raje, H. Morton, S. King Organic Lenters, 2001, 3,4185; V. G.
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Organic Synthesis,"” 3d Edition, John Wley & Sons, 1995). O her nethods for
synthesis of the conpounds descri bed herein and/or starting naterials are

either described in the art 25 or will be readily apparent to th N
artisan. Alternatives to the reagents and/or protecting gr oup@?ﬁﬁﬁ@’ﬂ@?%&o% n

FIGS. | through 63 may be found in the references provided above and in other
conpendi uns well known to the skilled artisan. Guidance for selecting suitable
protecting groups.can be found, for exanple, in Geene & Wits, "Protective
Groups in O ganitC&HIHEei s, " Wiey Interscience, 1999. ARIURNPI478t he 30
synthetic nmethods and strat egsy presented herein are illustrative rather than
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(2), 244-247, MURJ, D.; Bode, J.W.; Carreira, E.M.; Org Lett (ORLEF7) 2000, 2 (4),
539-541. KANEMASA, S.; Matsuda, H.; Kamimura, A.; Kakinami, T.; Tetrahedron
{TETRAB) 2000, 56 (8), 1057-1064. MOCHALOV, S.5,; Kuzmin, Y .I.; Fedotov, AN.;
20 Trofmova, E.V.; Gazzaeva, R.A.; Shabarov, Y.S.; Zefirov, N.S.; Zh Org Khim
(ZORKAE) 1998, 34 (9), 1379-1387. DAVIES, C.D.; Marsden, S.P,; Stokes, ES.E ;
Tetrahedron Lett (TELEAY) 1998, 39 (46) 8513-8516. KANEMASA, S.; Matsuda, H.;
Kamimura, A.; Kakinami, T.; Tetrahedron {TETRAB) 2000, 56 (8), 1057-1064.
WEIDNER WELLS, M. A,; Fraga Spano, S.A.; Turchi, L}.; J Org Chem (JOCEAH)
25 1998, 63 (18), 6319-6328. PADMAVATHI, V.; Bhaskar Reddy, A.V.; Sumathi, R.P.; (
Padmaja, A.; Bhaskar Reddy, D.; Indian J Chem, Sect B: Org Chem Incl Med Chem
(1JSBDB) 1998, 37 (12), 1286-1289. WILLIAMS, A.R.; Angel, A.J.; French, K.L.;
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1977-1988. CARAMELLA, P.; Reami, D.; Falzoni, M.; Quadrellj, P.; Tetrahedron
30 (TETRAB) 1999, 55 (22), 7027-7044. KIDWAIJ, M.; Misra, P.; Synth Commun
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(TELEAY) 1999, 40 (40), 7205-7209. SYASSI, B.; Bougrin, K.; Soufiaoui, M.;
Tetrahedron Lett (TELEAY) 1997, 38 (51), 8855-8858. LI, P.; Gi, H.J.; Sun, L.; Zhao,

48



R

Editors), 2002, WIey-VCH Publishers, pp. | - 332 pages (specifically, Chapters

6 and 7 20 on [3+2] cycloadditions and 1, 3-di pol ar additions, - nd
249 - 300); "1,3- Dipolar Cycloaddition";Chem stry of Het erocygffgﬁégﬁ}%uggoﬂ

Vol . 59, (Padwa, A and Pearson, W, Editors), 2002, John Wley, New York, pp.
1-940; "Nitrite Oxides, Nitrones, N tronates in Organic Synthesis: Novel
Strategies in Sywonewiossiss Torssel, K B. G, 1988, VCH Pubtishiensisstdew York,
pp. 1-332; Barnes & Spriggs, 1945, J. Am Chem Soc. 25 67: 134; Anj aneyulu et

IaDtt 19I935bl I nﬂl an g, J@Q?Pﬂ:m (1BEEAH) BoB 44 éi)sg&?@ Séﬁbﬁn@lﬁd LIFn v, G lchr bft

i t man Publ i shing rategi es for nic Drug

Synt hesi s and Dem%’ﬁpdoﬂl gﬁsregaie . L"'“%@R’E%‘%l%@ 3§ é%ﬁ 44581 §BE/A Sﬂ%rf‘her gui dance
for synthesizing i¥Ex&azidhesSs.aadiabydr Uemmmt.slnﬁnkretrremfswmshﬂ) 1opuadnin M

Sut har chanadevi , e I t roc I stry 11, 30
AR Katritzky, C% Iy%aes éﬂp &E%cr F:'\e/erarl]m%cfg|8 F' y\P ée ci 5‘1’"‘9’?5 Oxf ord Vol .

3, p. 221; R @& urlérgeeq’cyclfs (HUCY AMFi 938,148 (5n9¢§étl§r©@l§1WCh AC(brbpmdmNs Vol . 49,

| soxazol es, Part Oﬂf?accmo]@hms\él‘a' eYRéaﬂlagpnﬁtraM%mﬁ'kAB 99815451) B. G Torssell,
Nitrite O(ldes Ni trones, and N tronates In gani c nt hesi s, VCH Publlshers

New York, 1988 Y-X87-g494 GOREARQ, s Librando, §héﬁhﬁﬁhl°w RigtarppY 5 TP‘fahRH?'\e H. Morton,
S. King Organi c LefrETRAR) 1264)32 (48, BdBH13034. BELENKH, 122 GrRRJBRY L2RQK:H, WO

2004/018463 PCTI U 0 7 999, 29, 3017;
e B30 e VR R e %@fﬁ@%%@m@@w@ﬁﬁ%ﬁ "N Yoshi har .
S. Shi ral Het el®cykASHIMAL 08 Takaliashi, KL AkuchiAl FuRisakArk. Amsyachdles (HTCYANRRNT , K. G

smnapurna. U V. Vbt avadaani Yaled MOLDK. e viyEem Giect B, 1995, 34
Al berola, L. Cal ’vosobAizaB@r?lggx & oy Ershosqp X Nikifo s G iy Ak Nawkeser Kiianda, E. G |

Rodri fuez Het er ocy@AsqésA)l%Qz , b2 GEKUNAGA N haralyt. Faamotls qulé?&bc%l@sr
Tet rahedr on Lett 2000, tritzky, hang, M V.

Vor onkov  J. W)i%f:’@ﬁmk’?y? AﬂMEgoﬁr‘ﬁ §E’r‘?'a"m°"l3%?€£’é(|:s”& l\/Ugge J.
Li ebscher Synt h1535| 15395 71 89 181- 183580, TOHAMGARE.; $hel3 L;).; YOrpChe(FOCEAB) 9080 S. ;

Ganguly, A K ; Tet Z&r%ﬂﬂﬁﬁd‘ﬁchﬁgﬁAﬁﬁggkk‘ F(R &%4 7 2448. CHENG

WC. ; Wng, M; d ert 2002, 4
(5), 741-744. KHAN, SlM)ﬁn‘GW :Batrahgdr®, Lett (TRIEAN) 1933, 3@Kﬂefﬁ9 f@écWABLACE.gﬁ ibhem I ncl  Med

Chem (USBDB) 2001, | SVt
2001, ¥ (143 2008 Rk %&)a&&?c%%a g%i:éAY) 96458a1) 037486, § ﬁALﬂOL )

(21), 3545- 3547. ARR Zecqyyi, G. IJ\MW%X‘FI Chcm(JHTCAD) 1994, 31 (1), 251 253 WEIDNE
20 WELLS, M.A.; Fraga, S.A.; Demers, J.P.; Tetrahedron Lett (TELEAY) 1994, 35 (35),

6473-6476. HANSEN, J.F; Georgiou, P.I.; J Heterocyel Chem (JHTCAD) 1994, 31 (6),
1487-1491. ANKHIWALA, M.D.; Hathi, M.V.; J Indian Chem Soc (JICSAH}) 1994 71
(9) 587-589. KAMIMURA, A.; Hon, K.; Tetrahedron (TETRAB) 1994, 50 (27)
7969-7980. ABBADY, M A.; Hebbachy, R.; Indian J} Chem, Sect B (IISBDB) 1993, 32

25 (11),1119-1124. MORIYA, O.; Takenaka, H.; Iyoda, M.; Urata, Y.; Endo, T.; J Chem
Soc, Perkin Trans 1 (JCPRB4) 1994 (4), 413-417. TANAKA, §.; Kohmoto, §.;
Yamamoto, M.; Yamada, K.; Nippon Kagaku Kaishi (NKAKBS8) 1992 (4), 420-422,
NAGARAIJAN, A.; Pillay, M.K.; Indian J Chem, Sect B (USBDB) 1993, 32 (4), 471-474,
STOYANOVICH, F.M.; Bulgakova, V.N.; Krayushkin, M.M.; Lzv Akad Nauk SSSR,

30  Ser Khim (IASKAG) 1991 (11), 2606-2611. BALDOLI, C.; Del Buttero, P.; Manorana,
S.; Zecchi, G.; Moret, M.; Tetrahedron Lett (TELEAY) 1993, 34 (15), 2529.2532,
MIZUNO, K,; Ichinose, N.; Tamat, T.; Otsuji, Y.; J Org Chem (JOCEAR) 1992, 57 (17),
4669-4675. HUANG, Z.T.; Wang, M.X.; Synth Commun (SYNCAYV) 1991, 21,
1167-1176. MOHAMED, T.A.; Kandeel, M.M.; Awad, LM.A.; Youssef, M.S.K.; Collect

49



15 Tanabe, K. ; Narasaka, K.; Bull Chem Soc Jpn (BCSJA8) 1999, 72 (10),
2277-2285. SAA NOVA, L.G; Gigorev, E V.; Chem Heterocyd Co

1999,35 (2), 244-247. MJRI, D.; Bode, J.W; Carreira, E M; g@é@?ﬁﬂl{ﬁ%@)
2000, 2 (4), 539-541. KANEMASA, S.; Matsuda, H.; Kam nmura, A ; Kakinam,
Tet r ahedr on (TETRAB) 2000, 56 (8) 1057-1064. MOCHALOV, S.S.; Kuzm n, Y.I.
Fedotov, A N.; 20 Tr of npva, E. V.; Gazzaeva, R A ; Shabarov, V.S ; Zefl rov

N.S.: zh Org KhiR2MP84AE) 1998, 34 (9), 1379-1387. DAVI ESPCEURMNIORSTS den, S P. -

Stokes E.S.E.; Tetrahedron Lett &TELEAY) 1998, 39 (46) 8513-8516. KANEMASA,
S.: Matsuda, H.: GRehGhem Sommun (CREKAKLHIOL 5G(12), 199913800 MQRIYATETIAR) Y2000, 56

(Cﬁ) , 1((3?&1152\%1- ZSWnWERJMG%rgGgmﬁh@Q@C@HQQQI $3)P384 sIﬁéL}@lmkNG |z§]dd J 29/

em ; asKar eday,

Somat i R P PAIEN: AYOR SRS TRCAY) DAL | HeH 26 NORRARD  Sect & Grg Cherm
Incl Med Chem (|Jrsaw9aa99ﬁ;asv i) T, I 2B6m SR 8Chem\oaiohuAVBCCATRI991 @Bgel , A J.
1099, 25 (135, 1975711558 SOURERGIEE I S9iss. B piEh,B. iod v Trlh on 21 &Jggmlcﬁ/) P.
Tetrahedron 30 (TETEU@YM%%%@)@ZE&) 370‘70&%@0&4&&! BwtarevMLL.; Mbedea, P.; Synth

Co SYNCA 051 2hrcv] ! 1199 B: i, B
Ben@mgel I(ah GV)A ]’?’PH%“?%"( B, 53%%70 E%E%(Z@Mﬁ%%ll%lgl 27 (9?1855%‘&3&' AP

Soufiaoui, M:; TetWﬁé’m‘%ngtsb'“c"( 'NEL‘EAt?f‘ B gistahegrop 14@‘)(115'7%‘9' B (YyASS|, B.:
Bougrin, K.; Soufiiasuizeo.\MAMAESL oloe deraashkiatM. M By Vich, ¥09 71zv ARad (Rl |

2?:?%22883/ 02675 SR So7 g QRS reReb P10 BrESKEVES ol Ml . K
Lanti, M; Soufi adwK,rathkm'll‘éMatreaﬁlradwallldsﬁR(SEEQEm@ASmﬁBJ%B@?,(25) 4455- 4458.

SRI VASTAVA, Y.K.: . o Soc
(31 oAl 1997 74 1 g%’a('rg - Say %‘Gﬁc:he?ns %ﬁr(ﬁésm% fo9d eﬂ(d)rﬁ%@i%ﬁ‘em Otcar[a,

V.: Rescifina, A M r HWCT"@@"Q’OI-W'MW 'Sqw Ghemy Gorprayn (MQQWMSARO A

Li brando, V.; Chu@cmmoabl G.T. Psa%h@.m,w TorsaﬂasKisfa?aAczfcnemT@aﬁtheﬂm@ (TETRAB)
1998, 54 (31), _9187-9194, - Lj br

n Chi acchio, U ; Pistara,
V.; Tetrahedrof (PBETRE) 2?9@6 §§AEJ4M)S YL&‘S’Z‘?%&%@&‘H"‘MB%L E"NFGC% H E“.diaf‘ ;. Gronova,
G .; Lichitshii, @heMSocCIyHSEH00,67 (8Y] d8D-591l KHAAKAQ HNaYdani, S8t Akdel-Hufed, ASKEA)

1997, (1), 106- 109, Ry el Ay fcian CREEPSR VAl 1090 SH 6 Wan-shs. s 3 1

Het er ocycl es (HTC
Hayashi, Y.; Furukawa, N.; Teramura, K.; Bull Chem Soc Jpn (BCSJAS) 1991, 64 (1),

318-320. FADDA, A.A_; Indian J Chem, Sect B (USBDB) 1991, 30 (8), 749-753.

20 RAMA RAO, K.; Bhanumathi, N.; Srinivasan, T.N.; Sattur, P.B.; Tetrahedron Lett
(TELEAY) 1990, 31, 899. ICHINOSE, N.; Mizuno, K.; Yoshida, K.; Otsuji, Y.; Chem
Lett (CMLTAG) 1988, 723, SINISTERRA, 1.V.; Marinas, J.M.; Bull Soc Chim Belg
(BSCBAG) 1987, 96 (4), 293. BALABAN, A.T.; Zugravescu, I.; Avramovici, §,; Silhan,

W.; Monatsh Chem (MOCMB?7) 1970, 101, 704. LITINAS, K.E.; Nicolaides, D.N.;

25  Varelia, E.A.; ] Heterocycl Chem (JHTCAD) 1990, 27, 769. ICHINOSE, N.; Mizuno, {
K.; Tamai, T.; Otsuji, Y.; Chem Lett (CMLTAG) 1988, 233, THOSEN, L; Torsseli, |
K.B.G.; Acta Chem Scand, Ser B (ACBOCYV) 1988, 42, 303. ROCHE; Synthesis
(SYNTBF) 1984 (12), 1083. CURRAN, D.P.; ] Am Chem Soc (JACSAT) 1983, 105
(18), 5826. JAGER, V.; et al.; Bull Soc Chim Belg (BSCBAG) 1983, 92, 1039. RAQ,

30 C.J.; Reddy, KM.; Murthy, A.K.; Indian J Chem, Sect B (USBDB) 1981, 20, 282.
EIKASABY, M.A.; Salem, M.A L; Indian J Chem (IJOCAP) 1950, 19, 571.
CHINCHOLKAR, M.M,; Jamoda, V.S.; Indian J Chem (JOCAP) 1979, 17 610.
SHABAROV, Y.5.; Saginova, L.G.; Gazzaeva, R.A.; J Org Chem USSR (Engl Transi)
(JOCYAD9) 1982, 18, 2319, SHIMIZU, T.; Hayashi, Y.; Yamada, K.; Nishlo, T ;

30



AT

1997, 44 (1) 289-304. BASEL, Y.; Hassner, A.; Synthesis (SYNITBF) 1997, (3),
309-312. BANNIKOV, G F.; Ershov, V.V.; N kiforov, GA. ; lzv Akad , hi m
(I ASKEA) 1996 (2), 426-429. TOKUNAGA, Y.; lhara, M; Fukumto,ﬁfgﬁﬂﬁf&&%g@él es
(HTCYAM 1996, 43 (8),1771-1775. AHMED, G A.; | Indian Chem Soc (JICSAH) IS

1995, 72 (3) 181-183, LU, T.J.; Yang, J.F.; Sheu, L.J.; J Og Chem (JOCEAH)
1995, 60 (23) AWOleodw@&3s EASTON, C.J.; Hughes, C MM ; TigkinkosbssT. ;

Savage, G P.; Sinpson, G W; Tetrahedron Lett (TELEAY) 1995, 36 (4) 629-632.

WALLACE, R H.: Li ferank Tg;,r@;;@p 41) 7493-7496.
LA R Goffreéaarax i §da'3pn?t’§JA@ ﬁb;ﬁ@\?erobc%g@%%g%ﬁ(%mmm Tooa 31

(1), 251-253. VI DI\EW%CWE‘E@YAM)A%O I4r 343 DEMINA, LAe gl 5Zh Org Khim Tet r ahedr on
Lett (TELEAY) 1994(ZORKAEBH9, 15613 3cHEM GBSTHMNGIEMBAR), B! (74§e:@rmmAEDJ J

Het er ocycl Chem (J 1 Hathl, MV.;
J I ndi a% Chem Sof: %“}% %gg%}af%g)c’ bﬁtt@%‘éég%sé%(mﬁﬁy BoT K. -
Tet r ahedr on ( TETRASR..198vChe®(Fof QK?SA'V)%B&-%QBIDS PBBAAY L. A\/.lmmsrnutdehhamhy R ;

I ndi an J Chem Secﬁ'kaﬁw(/ %B[ﬁ)nzg'b%%s,a 33 ﬁC#%@SSR%%Aéﬁ%TO%L

Takenaka, H.; lyod ; 'ILr ans 1
(JCPRB4) 1994 (4), 654}1§A4Y#~ L.y ARewiAz, L@,aL TS Wb Y6 Furin, G.G. ihisamsdinov, ﬁAK JYamada, K:
Ni ppon Kagaku Kai sbig thKﬁKﬁBIEn&Bﬁ%sI@@bCYﬂ 9285, 21'A§IA§&BA911/EBLA%P PI I ay M K;

| ndian J Chem Sec 93,..3 4),,471-474 STO ANO\/I

Bul gakova, V.N.: K&%{ ?:' HB‘?"ML%H A"L%‘\%F ‘&ké‘t‘l’“f‘&au% KxgRhem %%Hkﬁ’"’m“%lASKAes)
1991 (11), 2606- 19611007%&}[)04}31,.1.1(;? CErrind3Gt; Heulo K.; Ribini MO Satiage, C.9.0rgZecchi, G ;
Moret, M; Tetrahe Q ( L%Qosl 5 K. ;

| chinose, N.; TamaE!i; mrlhét?%ﬂs) 1978 Jg@ml%ﬁ '}y Rj'&:éi?—'@ts%%? (W‘&\D

4669- 4675. HUANG, 174,105 %@LKMSXBY %tshle@dﬁmmr(dsvwﬂqml%mw 1167-1176.

MOHAMED, T. A ; KanggepapVh M i DYREa, LA, Mnﬁova 'ifou?ﬁ'ﬁlfﬁd\/ll@mlﬁnutdt@léﬁcg 49 22
FEBRUARY 2007 WO 2004/ 018463 "PCT/ US20 478 Cz Commun ( CCCCAK)

1991, 56 (12), 2999rddenU Wﬁnﬁf'ATfa'EWOGFéP)a}g”Y’S 2‘7|2ng‘“<5? ' A-Ackiemi®Boc. Chem
Conmun (JCCCAT)151981H6sla?n)O Bifik 38 Rev k&mum@mﬂu)\i\ﬁ:fsgn MaX. EUISmAd:AOommn

Crem Sot.,  Che Confum VSELERTEEo01S o5 dRag R it 1 fehiispe Phfn o) s |
B.; Daou, B.; BabaTrah I (JORRB4a98ro96. BEANCHI( 0.BDEMhelil 09 Gand8If, R.30ThemI6Q9- 3700.
SAG NOVA, L. G Kukhan e¥a 1 dePrba) [9BSSRY Lo VECCHIO, G.; Atti Accad Peloritana
Periocolanti, CI Sci Fis, Mat Nat (AAPFAQ) 1972, 52, 207. JURD, L.; Chem Ind
20  (London) (CHINAG) 1970, 2, 624, BELTRAME, P.L.; Cattania, M.G.; Redaelli, V.;
Zecchi, G.; J Chem Soc, Perkin Trans 2 (JCPKBH) 1977, 706. PARK, C.A.; Beam, C.F.;
Kaiser, EM.; Hauser, C.R.; et al.; J Heterocyol Chem (JHTCAD) 1976, 13, 449. LO
VECCHIO, G.; Atti Accad Peloritana Pericolanti, CI Sci Fis, Mat Nat (AAPFAQ) 1972,
52,217. BORKHADE, K.T.; Marathey, M.G_; Indian J Chem (IYOCAP) 1970, 8, 796.
25 WAKEFIELD, B.J.; Wright, D.J.; ] Chem Soc C (JSOOAX) 1970, 1165. UNTERHALT,
( B.; Pham Zentralhalle (PHZEBE) 1968, 107, 356. NIELSEN, A.T.; Archibald, T.G.;
Tetrahedron Lett (TELEAY) 1968, 3375. KIRTZ, D.W.; Shechter, H.; J Chem Soc,
Chem Commun (JCCCAT) 1965, 689. JOSHI, K.C.,; Jauhar, A K.; J Indian Chem Soc
(JICSAH) 1965, 42, 733. NIELSEN, A.T.; Archibald, T.G.; J Org Chem (JOCEAH)
30 1969, 34,984. BATTAGLIA, A ; Dondoni, A.; Rio Sc¢i (RISCAZ) 1968, 38, 201.
MONIORTE, F.; Lo Vecchio, G.; Atti Accad Peloritana Periocolanti, Cl Sci Fis, Mat Nat
(AAPFAQ) 1966, 49, 169. ARBASINQ, M.; Finzi, P.V.; Rio Sci (RISCAZ) 1966, 36,
1339. ROTH, H.I.; Schwartz, M.; Arch Pharm Ber Dtsch Pharm Ges (APBDAJ) 1961,
294,769. ROTH, H.J.; Schwarz, M.; Arch Pharm Ber Dtsch Pharm Ges (APBDAJ)

51



e TS e ssemonms arvovere AU

A T.; Shabarov, YU, Si; .Zh Og Khim (ZORKAE) 1991, 27 (9) 1852-1860. KANEMASA,
S.; Nishiuchi, M; WADA, E.; Tetrahedron Lett (TELEAY) 1992, 3

1357-1360. MAMAEVA, 0.0.; Krayushkin, MM ; Stoyanovich, F. M 24&&%\9%{%\%%7
10 SSSR, Ser Khim (I ASKAG 1990 (4), 913- 916. BRTOKHOVETSKI I, D.B.: ; Bel enkii,
L.I.; Krayushkin, MM; 1lzv Akad Nauk SSSR, Ser Khim (IASKAG) 1990 (7),
1692-1693. ITO S.; Sato, M; Bull Chem Soc Jpn (BCSJAS) 1990, 63

(9), 2739-2741. WHOWHAR6Y - Urata, Y.; Endo, T.; J Chem s@ETfUém‘-VﬂZ@aﬁnun
(JCCCAT) 1991 (1), 17- 18. ALMIORP, GT.; Bachmann, T.L.; Torssell, K B.G;

Act a Chem Scand (AQJHSEBH) 76156399ANGBR.(P2;)Gaﬂdiﬁ;Qi@ilid&l—b&\menmB:Eomb K&‘t@d]Slel H. ;

Kumar, M; Javed, hpdizan ( 9-691. KHALI L,
Z.H ; Yanni, LléAb fl @ﬁlf%ZChng&eﬂ‘(@ﬁﬁﬁ#L@E% A‘Jﬁ?glgjﬁhgl génhh%ﬁenr? ‘'Soc (JI CSAH)
1990, 67 (10) 821 &em BgHCHBEAM) 1895, 28 1937 aBARLUBNGA, FupuhmiaPalanero, Yehanura, K. ;

Bul I Chem Soc Jpn dh&@%dﬁ%bﬁ@%laoo% (ﬁ&b)sais §3’b8 ﬁé’&{wﬁﬁﬁ% P, A‘rﬁtszIEnm an J Chem
Sect B (1 JSBDB) 1991F‘fau$M(|5} anumat h

Srinivasan, T.N :; @Y 'Bh’“ @BW@P&%@P&“Q&*PI Q%ﬁEﬁmmﬂ@W SEi ' 899.
| CHI NOSE, N.; M zurbichdfy; T.NOSlingtagan 0. PeQn&upJT ln\dnanJ@h@rmSecLBt(BsHUWhWbG) 1988,

723. SIN STERRA JMXS),]%I}/QIEU@FAN]](S Y;c? %,&‘V‘r %h ang ’%‘afw? 1987, 96

(4), 293. BALABAN ravescu vi'er I\/bnatsh
Chem ( MOCVBY) 1970’;hem(OIDCE%Bz)1199E,I6‘ﬂTI(d&|A$41 -K4E. CHNCCHI(allH&w@HNF L12®nVar elia,

E A ;3 Heter ooycly GiemIKTEAR) 4 880en2: il ), SNCSE o cvihrgde. K.

Tamai, T.; Qsu em Lett (CMLTAG i
K.B.G: Acta m3éé§ni§5'5@ércw K@B@)@bﬁm 5@8%”““21?3“536@1’@61}13&1 (18 #08esi s

(SYNTBF) 1984 (12)26031Q3§UO@RR6M:1&,@ FRomed, A BidehRNG SO6celia) ﬁCﬁéeIr)x,éﬂﬁ?v 105 (18),
5826 JAGER, V.:; et _al Soc ChlmBeII M:BSCBAC% 198 %039 RAO, 30
Bram é‘éﬂ%ﬂ?‘

C.J.: Reddy, K M GWEVMWSWR 1365 nd NI H e Foger Y81, 20, 282.
El KASABY, M A. ; SahRBMAM 1A74, 309, 1014 PASZ] MR EPReral, B OORR)au, 195 O SkobonsiB, KL,

LS 0 1 B 30 B R | S
1982, 18, 231915 SHikdvkaldz, A.F1.;;Lagiey, 36 Aj; Puldo, F.IY&praibsis (SCNTBRi 9B, 0067TJACGB 22
(5Cong) 1081, 54 Z1 TP oty BRSO o &ty CURdet 4 oz, P
DEM NA, L. A ; et d¥elmi. Mi.@ing Blatie, M.; Tetrahedron [TETRAB] 2001, 57 (25), 5455-5459.
JURD, L.; Chem Ind (London) [CHINAG] 1970, 2, 624. JURD, L.; Tetrahedron
[TETRAB] 1975, 31, 2884,
20 Further guidance for synthesizing pyrazoles may be found in J. Elguero in
Comprehensive Heterocyclic Chemistry I, AR. Katritzky, C.W. Reees, EF.V, Scriven.,
Eds,; Pergamon Press, Oxford, 1996; Vol. 3, p.1.
Guidance for synthesizing compounds as described in FIGS. 8A and 8B may be
found in LHOTAK, P.; Kurfuerst, A.; Collect Czech Chem Commun [CCCCAK] 1993,
25 58(11),2720-2728. BRAIN, C.T.; Paul, J.M.; Synlett [SYNLES] 1999, (10), 1642-1644, t
VARMA, R.S.; Kumar, D.; J Heterocycl Chem [JHTCAD] 1998, 35 (6), 1533-1534.
FEDYUNYAEVA, L.A.; Yushko, E.G.; Bondarenke, V.E.; Khim Geterotsikl Soedin
[KGSSAQ] 1996 (3), 333-337. DOROSHENKO, A.O.; Patsenker, L.D.; Baumer, V.N.;
Chepeleva, L.V,; Vankevich, A.V.; Shilo, O.P.; Yarmolenko, S.N.; Shershukov, V.M,;
30 Mitina, V.G.; Ponomarev, 0.A.; Zh Obshch Khim [ZOKHA4] 1994, 64 (4), 646-652,
FEDYUNYAEVA, L. A.; Shershukov, V.M.; Khim Geterotsikl Soedin [KGSSAQ] 1993
(2), 234-237. KLEIN, R.F.X,; Horak, V.; Baker, G.A.S.; Collect Czech Chem Commun
[CCCCAK] 1993, 58 (7), 1631-1635. KERR, V.N,; Hayes, FN.; Ou, D.G.; Lier, R.;
Hansbury, E., J Org Chem (JOCEAH] 1959, 24, 1864. NISHIO, T.; Ori, M.; Helv Chim

52



(ZORKAE) 1979, 15, 735. CHEM ABSTRA (CHABA8), 91 (74512). ARCHI BALD

Ni el sen, T.G ; Tetrahedron Lett (TELEAY) 1968, 3375. KOHLER, @ﬂé&@m

G R ; J Am Chem Soc (JACSAT) 1924, 46, 2105. DEM NA, L. A.; Khi S%FEB

Tkachev, S.V.; Fainzilberg, A A ; | Og Chem USSR (Engl Trans]) (JOCYA9) 1979,
15, 654. BAAVA, L.N.; Demna, L.A ; Trusova, T.V.; Furin, G G ; Khisanutdinov,
G K ; J Og Cheo:@s8iEngl Transl) (JOCYA9) 1979, 15, 28M9us2608¥sMsl LA, P. ;
Cellerino, G; Houk, KN ; Abini, F.M; Santiago, C.; |I Og Chem (JOCEAH)

078, 43, 10 3007, | chighlen F. M
1978, 4 0300 hct @ﬁ%i—z‘bm B4 (s), @j%lv 2%54 ﬁ.@iogoﬁgép S%ﬁ’ﬁé‘ EéN 9',5% h

Santi ago,

C; J
Mbnat sh Chem (I\/[I:lé?')‘ °T’Q‘7'11[CC§55K ?3311 58 ELKA@AQV(ZB SIEQRES Bt %nﬁ"e“f\ﬁ:‘}\ml I nd| an J

Chm (| JOCAP) 1980,Ac£hQHCA51V.}I9BAEO(:906,Lnd\d}ABmmSﬂ@henLBéB{CHﬂ_Emrmﬁ), 43 V.; Furin,
G G ; Khisanutdi nig4 J Og Chem USSR (Engl Transl) (JOCYA9) 1979, 15,
2179. MAKSQOUD, A Hosnlg, 15 G ; Hassan, 0.; Shafik, S.; Rev Roum Chim
(RRCHAX) 1978, 523, 154GuidaRdgiedi@esizingGomp@inig ds egitibed i FIGRBIA arki9B8naybs. FARAGHER,

s Tyl A RStk ) A58, B 01

1518. LO VECCHI O, BYTLER¢RN: ﬁl@e'&a NDE}: dicMabgral- MeBbe%b{Aadtqhem@c %cmnﬁae& Mat  Nat
(AAPFAQ) 1972, 521(ﬂfPﬁB4ﬂ1@5§?(12L1709@heanmG\w1'é‘Ql @Loaﬁipm NafthluNAGhert 970, 2, 624.

Prane 3 acwaly oh PSS sl ro e LS Iy

CR; et al.; IbHag¥ FOPRIN, (ménTléhlheEﬁE?AD)G 1RNI0 GedidisikiiSbBdin (HGSSWROO®R.O, G ; Atti
Accad Pel oritana R I i - SGi F ( AO 1972, 52, 217.
L

BORKHADE, K. T.; lvaraf 1970, 8, 796. 25
WAKEFI ELD, B.J.; Wi ghBuidapeeJor:symhegitingompennds 25 JGcibeddn FIGS7 10A and 668 maNeERHAL T,

B.; Pham Zentral halyng il ARG BRI v, 1190 8Ty réf@rﬁ(lﬁﬁcm ﬁLASE'\iublévTFI, Br%ﬁ&)bé bald, T.G;
RTZ Chem Soc,

Tetrahedron Lett TELEA 1968, 3375 H;
Chem Conmrun (JCCQ(‘TTY)I 9@6‘3“"’“608@‘ CorpsiN, leka@f:cmrjﬁgﬂ%}ﬁ (5)A621)<‘622 J I ndi an Chem Soc
(JI CSAH) 1965, #2, T33USMEBUSEN hizbchic, UAReRIA& A] Romed R :; Rdmdd! §.; Tinaasini) OCEAH) 30
VN ORTE. F.: Lo \VEed 'S Tesmeary A Tham. fons U Ph 2B SRR & s i
Mat Nat ( AAPFAO Chafiéelli, BOCordai® A.; RESSIAS, MORolukq, GRiUneells, NR Terahed®ino Sci  ( Rl SCAZ)
O, LT S
Ges (APBDAJ) 51 Hanaoka, M.; J Chem Soc, Perkin Trans 1 (JCPRB4) 1993 (20), 2495-2503. MINAMI,
20 T, Isonaka, T.; Okada, Y.; Ichikawa, J.; J Org Chem (JOCEAH) 1993, 58 (25), 7009-

7015. TANAKA, K.; Mori, T; Mitsuhashi, K.; Bull Chem Soc Jpn (BCSJAB) 1993, 66

(1), 263-268. HUISGEN, R.; et al.; Tetrahedron Lett (TELEAY) 1960, 12, 5. CHEM

BER (CHBEAM) 1968, 101, 2043. CHEM BER (CHBEAM) 1968, 101, 2568. CHEM

BER (CHBEAM) 1969, 102, 117. SASAKI, T.; Bull Soc Chim Fr (BSCFAS) 1968, 41,
25  2960; and SASAKI, T.; Bull Chem Soc Jpn (BCSJAB) 1968, 41, 2964,

Guidance for synthesizing compounds as described in FIGS. 11A and 11B may be

found in KATRIZKY, A.R.; Qi, M.; Feng, D.; Zhang, G.; Griffith, M.C.; Watson, K.; Org

Lett (ORLEF7) 1999, 1 (8), 1189-1191. FRANCIS, L.E.; Cash, W.D.; Barbaz, B.S.;

Bemnard, P.S.; Lovell, R.A.; Mazzenga, G.C.; Friedmann, R.C.; Hyun, .L.; Braunwalder,
30 AF,; Loo, P.S,; Bennett, D.A.; ] Med Chem (IMCMAR) 193], 34 (1), 281-290. POTTS,

K.T.; J Chem Soc (JCSOA9) 1954, 3461. EINHORN, A ; Justus Liebigs Ann Chem

(JLACBF) 1905, 343, 207. SHIBA, 8.A; El-Khamry, A.A.; Shaban, M.E.; Atia, K.S.;

Pharmazie (PHARAT) 1997, 52 (3), 189-194; and MOLINA, P.; Tarranga, A.; Espinosa,

A.; Lidon, M.].; Synthesis (SYNTBF) 1987 (2), 128.

53



22 FEBRUARY 2007 WD 2004/018463 PCT/ US20031026478 1961, 294, 761. GRUNANGER,
P.; Gandini, C; Quilico, A ; Rend - 1st Lonb Accad Sci Lett FB%BU(A@B (ﬁ’
Chi m Geol (RLMAAK) 1959, 93, 467. RUPE, H.; Schneider, F.; EA
1895, 28, 957. BARLUENGA, J.; Aznar, F.; Pal onmero, MA. ; Chem Eur J (CEUJED)
2001, 7 (24), 5318-5324. ASCHWANDEN, P.; Frantz, D.E.; 5 Carreira, EM; Og
Lett (CRLEF?) 2000 24{4@15) 2331 2333. BALASUNDARAM B.; Vel UChag‘éd T.P.;

Vel nur ugan, I ndian J Chem Sect B (USBIBS)"U?‘? 26478

34(5), 367- 371 CHAN K.S. ; Yeun ML.; Chan, W; Wn Mak, T. CW J
Org Chem (JOCEAH) 199@“'%‘3@°°(f8')53@5°4'i'“&9°4“?°“m5 Aeserfegyn 1%"5 léégnﬂsléﬁmarf be .
Liguori, A ; ResdbindiveASGHWARDBER®.; Ffaniz, INENC&RRR, ERL; Oldies danEFNzoodrleterocycl es

(Tora 1953 (10,8 A3 RS SH RS Sl P S PR o

G ; UWccelia, N ; Hel-drdionidThem, SeftBTIOUSBIE) 1:99384(527367 136 SHABTRISMY eirg, st audi e, _H. ;

Arch Phar m (V‘élg}hgﬁ@ Cﬁﬁr‘)‘l “(dgglﬂvyxsﬁal;%qv fﬂ@ \;}‘? g}:ﬁ§égsl\ég§) enat

Chri st au, - owr onsk osphor us, “| em
(PSSLEC) 1991, 57, IMBMROAQBER@M&I%AM leB‘E\(%rM ab &"dw -MS}“‘E‘ﬁguna MA. ;

Pul i do, F.J. Synt(bemp)(l&a\zl\msﬁandm&m Q6 Fadnat AR Valiafie, M N 28RRides G V. ; .
Vakharia, M N. %{h@d\% ﬁ gé [DAN) 1972,6,94. CLERICl, F.; Celm, M L. ; Pini,
E: valle, M: Tetl dn'% FETRAS] 2001, 57 (25),5455-5459. JURD, L.; Chem Ind
(London) [CHINAG 1970, 2,624. JURD, L.; Tetrahedron [TETRABJ 1975, 31, 2884.
Bt honn: . 120 o Al B AR T My oo 1
Striven. Eds. Il’@mgtalmﬁdelﬂhf@g@dOWIspdp@%ﬁlethwﬁblouth@d ﬂpOUmalG!IP dance for

synt hesi Zi ng corrp Bm 5 described in FIGS. 8A and 8B nay be found in LHO'IEAK,
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[ KGSSAQ 1993 Elemental Analysis

Elemental analysis was performed by Desert Analytics, Tucson, AZ.
NMR Methods

20 WNMR spectra were obtained on a 300 MHz Varian Mercury system.
LC-MS Methods
General

LC-MS was performed on a Waters Micromass Z(Q) instrument with
electrospray jonization. The HPLC component was a Waters Model 2690 Separation

25 module coupled to a Waters Model 996 photodicde array detector.
Method W
This method utilized a 2.1x250 mm 5 pM C-18 Altima reversed phase

column (Alltech) with a flow rate of 0.25 mL/min and a gradient of 5-85% acetonitrile
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CQui dance for synthesizing Ggghppagnds as described in FIGS. | |IA and 11B nay be
found in KATRI ZKY, AR ; Q, M, Feng, D.; Zhang, G; Giffith, MC ; Wtson,

K Og This method utilized a 2.1x5 mm Agilent Zorbax 5 M C-18 reversed
15  phase column with a flow rate of 0.5 mL/min and a gradient of 5-100% acetonitrile with
water containing 0.1% trifluoroacetic acid over 8 min, then continuing for 2 min with

100% acetonitrile.

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

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

Compound 5. (R911427) 2,2-Dichloro-N-{2-[3-(2-fluoro-6-methoxyphenyi)-5-
isoxazolyl)-(4-pyridyl)] Acetamide
MW=396 confirmed by LC-MS, t=31.28 min (Method W) MH*=394-398
30
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Li ebi gs Ann Chem (JLACBF) 1905, 343, 207. SHI BA, S. A ; El-Khanry, A A

Shaban, Phar mazi e (PHARAT) 1997, 52 (3) 189- 194 and I\/D_I NA,
P.; Tarranga A&'b%@“ﬁsﬁ A.; Lidon, MJ.; Synt hesi s (W&S BT (2) 128.
53 22 FEBRUARY 2007 WO 2004/018463 PCT/ US2003/ 026478 Gui dance for synt hesi zi ng
conpounds as descri bedcqmpoyod BSR DiAS)ahet Dichigrorthls-B42.6-HighlerephienyDASCHWANDEN, P. ;
Frantz, D.E.; Car §gkdzalyl]-B-pWridyifPacedsfidd (ORLEF7) 2000, 2 (15), 2331-2333.

BALASUNDARAM B.; Vel ., I.P.: Vel nurugan, D.; Perunm X Indl an J
Chem Sect B (IJSBDB) lﬁg%ény’“3’3“‘(‘%"?%&537%-1%@5%@1M%dhsg‘“% ML.: Chan,
W; Wang, R-J.; Mak, T.C.W; J Og Chem (JOCEAH) 1995,60 (6), 1741 - 1747.

ALBERO_A A nzal e R S theS| s ( SYNTBF)
1982, 1067: hng. JACOBZC‘WAEEM“J Bty ’eyb‘“"'b\? ﬂ?a[g?%tﬁ‘dﬁ}ﬂ?\f’"“ WIS i des (PSTDAN)
1972, 6,94. 10 Theiseuizbigiaryriddipowemids are representative exanpl es of the
i nvention. The corrpoumrsmcémédmchﬁ& Qs fFin P g;p@ar@mhmm:féods out! i ned

0

t hroughout the specification. I fing Poi s 15 Melting points were
obt ai ned on an El ect rdﬂﬁeﬁ%\ssl(AQlOO series digital nelting point apparatus.
Al Melting points are uncorrected. El errent al Analysis El enental analysis was

performed by Desert An tics NVR Met hods 20 NVR spectra were
obt ai ned on a %P"H‘ﬂ ‘f\/@i’s‘ﬁ?ﬁ%’ %&91%59{”@@31{@ Ok REdPENERAl LG MB was

performed on a V\aﬁseiﬁolbvl]phé@nmaaxﬁ@ instrument with electrospray ionization.

T2 PG sompenent ey oIt S Tk 00 2EPR Al SRR Gocoupl €0 L0

Compound 13.(R909845) 2,2-Dichloro-N-[5-[3-(2-chloro-6-flucrophenyl)-5-
15 isoxazolyl)-(3-pyridyl)) Acetamide
MW=401 confirmed by LC-MS, t,= 32.55 min (Method W) MH"=399-403

Compound 17.(R911424) 2,2-Dichloro-N-[5-[3-(2-fluoro-6-methoxyphenyl)-5-
isoxazolyl]-(3-pyridyl)] Acetamide
20 MW=396 confirmed by LC-MS, t,= 30.47 min (Method W) MH"=394.398

Compound 19.(R909851) 2,2-Dichloro-N-[2-{3-(2,6-dimethylphenyl)-5-
isoxazolyl]-(4-pyridyl)] Acetamide
MW=376 confirmed by LC-MS, t,= 34.63 min (Method W) MH*=374-378

25 {
Compound 21.(R909846) 2,2-Dichloro-N-[5-[3-(2,6-dimethylphenyl)-3-
isoxazolyl]-(3-pyridyl)] Acetamide
MW=376 confirmed by LC-MS, t= 29.69 min (Method W) MH"=374-378
30 Compound 27.(R911422) 2,2-Dichloro-N-[53-{3-(2,6-difluorophenyl)-5-

isoxazol yl]-(3-pyridyl)} Acetamide
MW=384 confirmed by LC-MS, t= 31.64 min (Method W) MH*=382-386
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Met hod WThis nmethod utilized a 2.1x250 nm5 MM C-18 Altima reversed phase
colum (Alltech) with a flowrate of 0.25 nmmn and a gradient Otﬁ@a\%ﬁf{ 200
acetonitrile 54 22 FEBRUARY 2007 WD 2004/ 018463 PCT/ US2003/ G26: Qﬁ' vva?er
containing 0.1 %trifluoroacetic acid over 36 mn. The gradient then ranps to
100% acetonitrile over 0.5 mn and continues at-100% acetonitrile for 3.5 mn.
Met hod X This nmeYgud/usd4ed i zed a 2. 1x250 mMmm 5 M G 18 Al t i maTUSMeYEed phase 5
colum (Alltech) with a flowrate of 0.25 nUrmin and a gradi ent of 5-85%
acetonitrile wth wat €ommonk22i(RI1M4e30 2 2 Midhlokd NyDH3qas-@ichicroptehyd-Bver 15 mn. The
gradient then ra ile over 0.5 mn and continues at 100%
acetonitrile for mgoxgﬁﬁlﬂgg@gg%\/&%ﬁ'% met hod utilized a 2. 1x150 mm Agil ent
Zorbax 5 M C- 18 rever s¥i¥V=Hropfirmedbydel-Miri=dt #hmia (Metbod WaMH 95-0193 nUnmin and a
gradi ent of 10-100% acetonitrile wth water contal ning 0.1%trifluoroacetic
acid over 16 mn, then_continui for 100% acetonitrile, Method Z
This method utitized a W@R@W%@?q“éﬁ@ DZ@PEPa’B’( [%[36371'“8@&@'“1’@\/ersed 15 phase
colum with a fl owrifiédr@neiylpBenfl)- Msbmzdlynimbyﬁdyg]ﬁ&taeme of 5-100% acetonitrile
wth water containing or CI d.pver ]| en conti nui ng
for 2 minwith 100% a’c‘:“gi (J:)S(r)\/il) t‘ °5‘byéo%ﬁ1%§ “"’t é@%%ﬁ?‘ﬂl‘q”gog
2,2-Dichloro-N-[2-[3-(2-chl oro-6-fl uorophenyl )-5- 20 isoxazolyl]-(4-pyridyl)]
Acet ami de MA401 confi g =399- 403
Compound 3.  (R909794) s ol %%D%% {0 e hrdhy

trifluor orret hyll%helwpaolygvheswf'sm] (4-pyri dyl )] Acet am de 25 MAE434 confirmed

by LC M5, 34. 01 m prw-Avet ashmd byNid- mé%;aé@ﬁmmm@msumﬂmﬁ*-aéﬁ%lﬂ7)
2, 2-Dichl oro N-(2 [ 3-(2-fl uoro-6met hoxyphenyl)-5- isoxazolyl]-(4-pyridyl)]
Acet am de MM396 confirmed by LG M5, t, 31.28 m n (Method W MH =394-398 30
( _ Compound 35.(R904800) 2,2-Dichloro-N-[6-[3-(2,6-dichloropheny!)-5-
isoxazalyl]-(2-pyridyl)) Acetamide
15 MW=417 confirmed by LC-MS, tr= 20.74 min (Method X) MH*=415-419

Compound 37.(R90%793) 2,2-Dichloro-N-[5-[3-(2-fluoro-6-
trifluoromethylphenyl)-5-isoxazolyl]-(3-pyridyl)] Acetamnide
MW=434 confirmed by LC-MS, 1= 32.79 min (Method W) MH"=432-436

20
Compound 43.(R909873) 2,2-Dichloro-N-{2-[3-(2,6-dichlorophenyl)-5-
isoxazolyl]-[4-(1-oxypyridyl)] Acetamide
MW=433 confirmed by LC-MS, t'= 6.44 min (Method Z) MH*=431-435
_ 25 Compound 45.(R909878) 2,2-Dichloro-N-[3-[3-[(3-ethoxycarbonyl)-2-pyridyl}-
(. 5-isoxazolyl}phenyl] Acetamide

MW=420 confirmed by LC-MS, t'= 6.65 min (Method Z) MH"=418-422
Compound 47.(R909884) 2,2-Dichloro-N-{2-[3-(2-fluoro-6-
30  morpholinosulfamoylphenyl)-5-isoxazolyl])-(4-pyridyl)] Acetamide

=515 confirmed by LC-MS, t= 6.32 min (Method Z) MH'=513-517

Compound 49.(R905952) 2,2-Dichloro-N-[2-[3-(2-methoxy-6-
trifluoromethylphenyl)-5-isoxazolyl]-(4-pyridyl)] Acetamide
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55 22 FEBRUARY 2007 WD 2004/018463 PCT/ US2003/ 026478 Conpound 7. (8911418)
2,2-Dichloro-N-[5-[3-(2, 6-di chl orophenyl)-5- i soxazol yI ] (3-p gy de
MAM417 confirmed by LGMs, t,.= 33.10 mn (Method W MH =415- 4%%%@%%nd 9.
(RO09921) 2,2-Dichloro-N[2-[3-(2, 6-dichl orophenyl)-5- isoxazolyl}-(4-pyridyl)]
Acet am de MM417 confirmed by LGM, t= 34.25 mn (Method W WH =415-419

M P.=187-188 C nd 11.(R909833)

2,2-Dichl oro- N-ﬂvg) %HFB?‘% 6- di chl oro) 4- pyrl dyI] 5 isoxazo?wﬁm%gﬁ?m Acet am de
MAE417 confirmed by LG tr= 34 MAE415-419  Conpound

| 3. (R909845) 2, 2-Di ch%‘?’o““ﬁﬁ‘f’@ﬂ[‘%ﬂb&%ﬂﬁ bTb“d W@éﬁ*@ﬁﬁéﬁw F444-448 5

i soxazol yl ]-(3-pyridyl)] Acetam de MA401 confirmed by LGM5, t= 32.55 mn
(Method W IWH =399-40 Co ( p1424 ,

2, 2-Di chl or o- N-[ 5- [ 3- %Q’"P?“ngggﬁ’%‘)&r?é?)h%g ﬁ%’ﬁ‘)}‘i'f'%'(z?%‘83&%%’8?‘37])] 5 (3- pyri dyl)]
Acet ani de 20 MAE3 Bexaeadyif-(4rpyedy Db iN-ms@yMscetatnjde 30. 47 nin (Method W =394. 398
Conpound 19. (RR09851) 2149k r3

i soxazol yl] - (Egpyrl dylr‘/gﬁ‘ut cet ahﬁ%’%ymg gf)%f"??%%%h@jl\%ﬁ%?’— 34.63 mn
(Method W MH =374-378 25 Conpound 21. (R909846)

2, 2-Di chl oro- N-[ 5- [ 3- (C3mBowll SRIROPI9BHEN DknS N Sord-bd@pyridyl )] Acetam de
M/\#376 confirmed by LC-FI\I}E? tr—m p o1 ng 137(4 %78 30 Conpound

27. (RO11422) 2, 2- H@WPW&ZWPJP@“{’@ 5('2"*%3“6]11&‘1 WSFHBWéﬁW)*C
i soxazol yl ] - (3-pyri dyMW=54a ebrdisehelicoy MOMNBS 4= €I081fmhifh (elhdayy) MEr&R2-586 = 31. 64 min
(Method W MH =382-386 56 22 FEBRUARY 2007 WD 2004/018463 PCT/ US2003/ 026478
Conpound 29.(81811423) 2,2-Dichloro-N-[5-[3-(2, 3-di chl orophenyl ) -5-

Compound 57.(R905948) 2,2-Dichloro-N-[5+[3-(2-methoxy-6-

trifluoromethylphenyl)-5-isoxazolyi}-(3-pyridyl)] Acetamide (
MW=446 confirmed by LC-MS, t= 13.45 min (Method Y) MH*=444-448 ‘

15 Compound 61.(R905961) 2,2-Dichloro-N-[5-[3-[2-chloro-6-[4-(N-
acetyl)piperazino]phenyl])-5-isoxazolyl]-(3-pyridyl)) Acetamide
MW=509 confirmed by LC-MS, t,= 12.11 min (Method Y) MH'=507-511

Compound 63.(R905962) 2,2-Dichloro-N-{5-[3-[2-chloro-6-[4-(N-
20 ethyl)piperazino]phenyl]})-5-isoxazolyl]-(3-pyridyl)] Acetamide
MW=495 confirmed by LC-MS, t=9.48 min (Method Y) MH"=493-497

Compound 65.(R904857) 2,2-Dichloro-N-[5-[3-(2,6-dichlorophenyl)-5-
isoxazolyl]-(2-pyridyl)] Acetamide
25 MW=417 confirmed by LC-MS, t= 35.19 min (Method W) MH*=415-419 (__

Compound 67.(R905451) 2,2-Dichloro-N-[5-[3-(2-triflucromethylphenyl)-5-
isoxazolyl)-(3-pyridyl)] Acetamide
MW=416 confirmed by LC-MS, t=13.81 min (Method Y) MH'=414-418
30
Compound 69.(R905949) 2,2-Dichloro-N-[5-[3-[2-chloro-6-[4-(N-2-
pyridyl)piperazino]phenyl})-5-isoxazolyl}-(3-pyridyl)] Acetarnide
MW=544 confirmed by LC-MS, t;= 11.29 min (Method Y) MH'=542-546
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i soxazol yl]-(3-pyridyl)] Acetam de MAE417 confirmed by LC-M5, t,= 34.99 mn
(Method W MH =415-419 5 Conpound 31. (R909864)

2, 2-Di chl or o- N-[ 2-[ 3- ( 2- nor phol i no- 6- 22 FEBRUARY 2007
trifluoromethyl phenyl)-5-isoxazolyl]-(4-pyridyl)] Acetam de MM501 confirned by
LC-Ms, t,=6.97 min (Method Z) MH =499-503 Conmpound 33. (R904855)

2, 2- Di chl ot 0- N- [w2o fod4/¢1846tret hyI -2-pyridyl)-5- 10 isoxazol ylecphemyidesAeet am de
MAE362 confirnmed by LG M, 30.89 min (Method W IWH =360-364 Conpound

35. (R904800) 2, 2-Di chl Qﬁrﬁ‘pohhc[ﬁ (ﬁﬁbé%g@'ﬂj &M&NQ@W@%M% f4- (N-ten— _
i soxazol yl]-(2-pyr,id Acet am de 15 MA417 con tr=20.74 mn
(Method X) MH =418 Zf% arbeny ‘B‘?IFF&F“@?"@WQ@‘Q‘?‘@@JY”ZG?Y’HYBM“:S%B“‘N- [5-[3-(2-fl uoro- 6-
trifluoronethyl phenyl ) MW4ssDocati@ley by EC-BISpy 5@y iy (MAmed Biuee-sbANsd34 confirnmed by
LC-Ms, tr=32.79 mn (Method W ME=432-436 20 Conpound 43. (R909873)
2,2-Dichloro-N[2-[3-(2,6-dichlorophenyl)-5- isoxazolyl]-[4-(l-oxypyridyl)]

Acet ami de MAE433 conf i Foprbull731(RI0GE6) 2;2-DidhlofcdNrif-3-@ivkiblacsebipé)azivghendB3-5- 435 25

Conmpound 45. (R909&]c§)lmgd]%3 B,,rdpﬂ)]o}{cgm&{-dgis [3-[(3-et hoxycar bonyl ) - 2- pyridyl ] -
5-i soxazol yl ] phenyl ] Acet 0 confirnmed %LC— , tr=6.65 mn (Method

Z) NH =418-422 COnpouHB”zﬁWOR@meBmI)CMSzﬁﬁ%m% W@QW@—‘@MW uoro-6 30
m)rphol i nosul f anoyl phenyl )-5-isoxazolyl)-(4-pyridyl)] Acetam de MM515

gogf IDr gﬁ?oPg kl-ci g/B[ 3. (éorﬂ@t}%ﬂ)ﬂfﬁ%o(sl)\@ g%q)uﬂoro- -{5-?3—(§-cl§loro-6 tg:on@_rrpound 49. (R905952)

trifl uor omet hylhiphenyldim&hyisigkapbinyl)-§-isoxbzqyl)-3ehytidy))] Aceimadei de 57 22 FEBRUARY 2007

VD 2004 018463 PCT/ USZW%Q?%K%EW%%%;¢Fﬂ%d(»/&%o&%rb(ﬁem.ﬁs“- 41 nin

(Method Y) MH =444-448  Conpoun
2,2-Dichloro-N-[2-[3-(2, 6-di chl orophenyl)-5- isoxazolyl!l-(4-pyridyl)]-Nnethyl
Acet afii de 5 MAE431 contbmpiask BYROSAH 2,2 DichickNG & [T R hibANVRL @ x ylen s =429- 433
isoxazolyl]-(3-pyridyl)} Acetamide
15 MW=399 confirmed by LC-MS, t= 12.51 min (Method Y) MH*=397-401

Compound 79. (R905969) 2,2-Dichloro-N-[5-[3-(2-chloro-6-N-
ethylcarbamoyloxyphenyt)-5-isoxazolyl]-(3-pyridyl)] Acetamide
MW=470 confirmed by LC-MS, t= 12.85 min (Method Y) MH*=468-472

20
Compound 81.(R905970) 2,2-Dichlore-N-[5-[3-[2-chioro-6-[4-(N-
ethylcarboxamido)piperazino]phenyl])-3-isoxazolyl]-(3-pyridyl)] Acetamide
MW=538 confirmed by LC-MS, t;= 12.77 min (Method Y) MH*=536-540
25 Compound 83.(R905971) 2,2-Dichloro-N-{2-[3-(2-chloro-6-tert-
(7 butyldimethylsilyloxyphenyl)-5-isoxazolyl]-(4-pyridyl)]} Acetamide

MW=513 confirmed by LC-MS, t=17.96 min (Method Y) MH*=511-515
Compound 85.(R905973) 2,2-Dichlore-N-[2-[3-(2-chloro-6-N-

30  propylcarbamoyloxyphenyl)-5-isoxazolyl]-(4-pyridyl)] Acetamide
MW=484 confirmed by LC-MS, t= 13.36 min (Method Y) MH"=482-486

Compound 87.(R905982) 2,2-Dichlero-N-[2-[3-(2-chloro-6-
methoxymethoxyphenyl)-5-isoxazolyl}-(4-pyridyl)] Acetamide
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M e

Conpound 53. (R905954) 2,2-Dichloro-N-[2-[3-[2-chloro-6-[4-(N-2-

pyri dyl) pi perazi no] phenyl])-5-isoxazol yl]-(4-pyridyl)] Acetam

confirmed by LCM5, t,=11.81 mn (Method Y) WH =542-546 10 cﬁﬁ%ﬁ@ﬁwom
57. (R905948) 2, 2-Di chl oro-N-[5-[ 3-(2-net hoxy- 6-

trifluoromethyl phenyl)-5-isoxazolyl]-(3-pyridyl)] Acetam de MM446 confirned by
LC-M5, t,=13.4 m%uél\/m hod Y) WWH =444-448 15 Conpound 61. [%R905961
2,2-Dichloro- N PShl oro-6- [ 4- (N PCT/US2003/02647

acetyl ) pi per azi no] phe i SOXazQ (3 i d Acet am de MM509
confirmed by LG MS WIQ‘BH" fipped &Q’M%d—%g{m Qﬁﬂzic’dSY)M H=trfi¥éund
63. (R905962) 2, 2- D|chI oro-N-[5-[3-[2-chloro-6-[4-(N 20

LY PPt 221 10 Bhen s REARL fR L l SEsh b eSS cont i

2, 2- Di chl or o- N- [ 5ispgaz¢l@]-Gh-pirid il dratgodideny| ) - 5- i soxazol yl]-(2-pyridyl)] Acetanide

25 MAE417 confisr med by wCsdyl R = 19 Conpound
67. (RO05451) 2.2-Di chl oV N[5 3”??3“???“%5%%%%%{@% {%5‘{04

i soxazol yl]-(3-pyridyl)] Acetam de MM416 confirmed by LCGM5, t= 13.81 mn
(Method Y) MH =414- 418ompoundo NERussa4)592-ORABRILB)(3-{(4-chioro-2-dimethylamino)-3-

2,2-Dichloro-N-[5 - chl o

pyri dyl ) pi per azi nB#‘?ﬂ’lh%mxﬁm‘gﬁ?hEB{l(]ﬁg‘Wﬁf (3-pyridyl)] Acetani de MA:544
confirmed by LC- MBS, t,MWEd2626nfithed by ACtMBA=Y3.3vhin 08 Rod5Y)0H 58242028 FEBRUARY 2007
WO 2004/ 018463 PCT/ US2003/ 026478 Conpound 71. ( R905965)

2, 2-Di chl oro- l\f—[5 [3-[2-chloro-6-[4-(N-tert-

but oxycar bonyl ) pi per azZfomwpynd 85 (RIPIBE)- 2.2-BichiptN[3-13{(@4pljohloeh)3)phriddlle ami de  MAES67
confirmed by LG l\/ﬁoxe;zﬁliliﬁle f Atknigdet hod Y) M 565 569 5 Corrpound 73. (R905966)

2,2-Dichloro-N-[5-T3 chl’or o- 6c{\)&gpera2|no henyl - isoxazolylj-(3-pyridyl)]
Acet am de MANE467 conflMWEﬂI”tY?“leﬁc CtMsg-—é ITpi ( R?B?dh M4 12465 469
Compound 75. (R905967) 2,2-Dichloro-N[5-(3-(2-chloro-6-tert

15 Compound 95.(R905987) 2,2-Dichloro-N-[3-[3-[(2-chloro-4-morpholino)-3-
pyridyl]-5-isoxazolyllphenyl} Acetamide
MW=468 confirmed by LC-MS, t.= 13.73 min (Method Y) MH"=466-470

Compound 97.(R909874) 2,2-Dichloro-N-[3-[3-{(6-bromo)-2-pyridyl}-5-
20  isoxazolyl]-(4-pyridyl)] Acetamide
MW=427 confirmed by LC-MS, t= 36.03 min (Method W) MH*=425-429

(R904871)  2,2-Dichloro-N-[2-[3-(2,6-dichlorophenyl)-5-isoxazolyl]-(4-
pyridyl)] Acetamide Hydrochloride Salt
25 MW=453 (
M.P.=240-24] °C
Elemental Analysis: CsH,oCIsN;O; requires: C, 42.37; H, 2.22; CI, 39.09;
N, 8.27; found: C, 42.51; H, 2.18; Cl, 39.06; N, 9.05

30 {R909919)  2,2-Dichloro-N-[2-[3-(2,6-dichloropheny!}-5-isoxazolyl]-(4-
pyridyl)] Acetamide Toluenesulfonate Salt
MW=589
M.P.=246-247 °C
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10 butyl di et hyl si |l yl oxyphenyl)-5-i soxazolyl)-(3-pyridyl)] Acetam de MM&513
confirmed by LCMS, t,= 17.49 min (Method Y) WMH =511.515 Conpound 77, é?%g?,?%)
2,2-Dichloro-N[5-[3-(2-chl oro-6-hydroxyphenyl)-5- isoxazol yl ]22CF

Acet am de 15 MA=399 confirmed by LG M5, t= 12.51 min (Method Y) IWH =397-401
Compound 79. (R905969) 2,2-Dichloro-N[S-[3-(2-chloro-6-N '

et hyl car banoyl oxahiemysass 5-1 soxazol yl j-(3-pyridyl)] Acet aptries:bddadsétk confirmed
by LCG-Ms, tr= 12.85 min (Method Y) MH =468-472 20 Conpound 81. (R905970)

2, 2-Di chl oro- I\lr[5[3[2 Ch'E%QtﬁAhés('\bHCNos 46.88; H
et hyl car boxam do) p| E' 4 87_;51 K ?asléxléfof ym(]luir?s c-:pyrl i Acet am de

MAE538 confi rmed H\"rPO(%/ét Aod Y) M 536 540 25 Conpound
83. (R905971) 2, 2- D|chI or o- N-[2 [3 (2 chI or o- 6-ten-

but yl di net hyl si | yI oxyp % id Acet aj de MAES13
confirmed by LC- VB H%gygg@ ‘%“Fn e '&W[ﬁi"ﬁ%}igs“s a@%ﬂa 85. (R905973)
2,2-Dichloro-N-§2- ;{yﬁds(i)ZAemrmﬂﬂcﬁﬂﬁnwlmate Salt

propyl car banoyl oxyphenyl ) - grws@xazol yl ] - (4-pyridyl)] Acetam de MA£484 confirned

by LC-MS, t= 13.36 min (Method Y) MH =482.486 Compound 87.(R905982)
2, 2-Di chl or o- N-[ 2- [ 3- (2- chMFaRlg211 °C

et hoxymet hoxyphenyl ) - 5- ISWﬂi]Wﬂklys{is‘lEQHIEClQ%b)S]req‘bﬁ'&'&@-,nljl.@@, HR9.823, FEBRUARY 2007

WD 2004/ 018463 P 03/ 4 med by LC-M5, t,= 14.65 mn
(Method Y) MH 441£ ﬁéq ?ﬁ%ghi" H%ég 6

2,2-Dichl oro-N4§ 2-[ 3- (2-chl oro-6- hydroxyphenyl) 5- i1soxazolyl]-(4-pyridyl)]
Acetami de 5 MA:399 con b t ] IVH =397- 401
Conpound 91. *905984) Zlifbﬁchl )grzt&ﬁﬂY(F?SN%q%i lompongi\% gn%?%ﬁgm no) - 3-
pyridyl]-5- |soxazd?yyﬂs]lﬂlﬁeﬁwaewe@‘@rﬁecﬁé“M/\#426 confirmed by LG-MS, tr= 13.33

mn (Method Y) NH =424- 428 yiQggonpound 93. ( RI05985)

2,2-Dichloro-N-[3-[3-[(2, 41\/(ljll’clhf|5%é)) 3-pyridyl]-5- isoxazolyl]phenyl] Acetam de

15 Elemental Analysis: C;¢H,0CL34N4Os requires: C, 40.03; H, 2.i0; N, 11.67;
found: C, 40.33; H, 1.94; N, 11.25

The following are additional experimentals useful in the syntheses of certain of
the compounds of the invention.
20
Method F (See FIG. 15)

Step 1. Acetylenic cross-coupling reactions
The appropriately substituted o-bromonitrobenzene or substituted o-
iodonitrobenzene was dissolved in a suitable solvent such as p-dioxane or THF and then
25  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 minutes, followed by the addition of dichlorobis(triphenyiphosphine)
palladium (II) (3-4 mole percent), Cul (6-8 mole percent) and finally
30  trimethylsilylacetylene (1.2-1.5 molar equivalents). The reaction mixture was then heated
at 50-80 °C until the reaction was complete, as monitored by TLC or LC-MS. When the
more reactive substituted o-iodonitrobenzenes were used, the acetylenic cross-coupling

reaction could be performed at room temperature. If the reaction appeared sluggish,
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MAE417 confirmed by LGMS, t,= 15.37 mn (Method Y) MA =415-419 15 Conpound
95. (R905987) 2,2-Dichloro-N-[3-[3-[(2-chl oro-4-norpholino)-3-

pyridyl]-5-isoxazol yl ] phenyl) Acetam de MA#468 confirmed by LG 1E 063
mn (Method Y) MH =466-470 Conpound 97.(R909874) 3/ EBRUARY

2,2-Dichl oro-N—[3-[3-[(6-brorm)-2-pyridyI] 5- 20 isoxazolyl]-(4-pyridyl)]
Acet am de MAE427 confirnmed by LC M5, = 36.03 mn (Method W IWH =425-429

(R904871) 2, 2-Di N[ 2 [3(26d|chlorophenyl) 5|so pyrldyl)]
Acet ami de Hydro (P%)O%@S&Ealt 25 MAE453 M P. =240-241C El e%mts%i”g’%%

Cl16H OC15N202 requires: C, 42.37; H, 2.22; d, 39.09; N, 9.27; found: C 42 51;
H 2.18: d, 39. 0gﬂddlﬂpnagn@ghggly@mQY@)added This general procedure is known in the

2,2-Dichloro- N-[ 2- [{téiatﬁr?aﬁhd&ﬁhéa%r@%ﬁfﬁé'k -SandgBRnaZ al, m&ahéﬁonxawlml )] Acetam de
ToI uenesul fonat e ‘;@%@ W589 ‘g 247 C 60 22 FEBRUARY 2007

2004/ 018463 PCT/ USIB0B3H e ‘Ef“@’ﬁé"ﬁi fn dipied Yith edhyl @2‘3%1“)"(5'1‘&?@@5‘5‘”?Seqw res: C,
46.88; H 2.91; Nwa?hcﬁSc‘,vcraBimeBw&ﬁlbnﬂ‘eOHM‘auGly,m3cr0&redd|on3mﬂﬁrc\d}JsﬁIZechO S 5. 30

és??ggfﬂ Acot o qe ooy i By e Ll GRASHH g LOURE T et o

Anal ysi s: Ct sH15ClayeBoRBained s daest ove ankydroG kodit subfa@ ‘/ﬂltcd&b and.cOnépntrated to6. 08; f ound:

C, 41.00; H 2.77; s redode e ump chromato
2,2-Dichloro-N[2-] r)Nes Zn&? déd‘%?%g enyfemggggangz%?yyﬁoi (‘ﬁh '%"%?y){ 3’] Acet am de

mono-Nitrate Salt smmgluum ywith-mirwgreg gfgthyi acetate and hexanes 1o give the desued
substituted o-(trimethylsilylethynyl) nitrobenzenes.

10
Step 2. Reduction of the nitro group to amines
The substituted o-(trimethylsilylethynyl) nitrobenzene prepared in Step | (
was dissolved in a mixture of 10-15 volume percent of concentrated hydrochloric acid in
methanol. Then, iron powder (Aldrich Chemical Co.) (5-10 molar equivalents) was
15 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 bicarbonate solution. The aqueous
20 layer was discarded and the organic layer was washed with brine, dried over anhydrous
sodium sulfate, filtered and concentrated to diyness 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 o-
(trimethylsilylethynyl) anilines.
25
Step 3. Removal of the trimethylsilyl group from the acetylenes
The substituted o-(trimethylsilylethynyl) aniline prepared in Step 2 was
dissolved in methanol containing 2-5% water. If the solubility of the aniline in methanol
was poor, an appropriate amount of tetrahydrofuran (THF) was used as a co-solvent.
30 Then anhydrous potassium carbonate (I molar equivalent) was added and the mixture was
stirred at room temperature for 1-24h until the reaction was complete by TLC analysis.
The reaction mixture was concentrated under reduced pressure and the residue was
dissolved in ethyl acetate and washed with brine, The organic layer was dried over

anhydrous sodium sulfate, filtered and concentrated under reduced pressure. The
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15 El emental Analysis: Cl4110C14N4AC6 requires: C, 40.03; H, 2.10; N, 11.67;
found: C, 40.33; H 1.94; N, 11.25 The follow ng are additional experinentals
useful in the syntheses of certain of the conpounds of the i rd2dfRBRIAA RY(2007
Method F (See FIG 15) Step |I. Acetylenic cross-coupling reactions The
appropriately substituted o-brononitrobenzene or substituted o-

i odoni tr obenzengyyagyglbgsol ved in a suitable solvent such pagupsetl@xahe or THE
and then { 25 treated with at | east five m)l ar equi val ents of a suitable am ne

base, which could bge L, Leth mne, dieth ner}e or dii sop ‘F% et hyl am ne.
8

Alternatively, thé"Sh® go'ﬁ'élsgp e%'ﬂ&ﬂé“"&%‘ij’f’&%%" sy cﬁ@mf'ﬁ'g WO A stream of

argon gas was t hersilisapibletting withdhagnestahdethyb gkt iibncdary. several minutes, fol | owed
by the addition of dichlorobis(triphenylphosphine) palladium(ll) (3-4 nole
percent), Cu! (6-8 nole percent) and finally 30 trinethylsilylacetylene
(1.2-1.5 nol ar equi val ent sy*p figsrodagtioniobthe hiloacetprmidpasdibiiemetpmide 8de ~ at 50-80 C
until the reacts onnhd@s conpl ete as nonitored by TLC or LCG-Ms. Wien the nore
reactive substituted o-iod obegzenes wer t he gcetélenic

cross-coupling reaction colfiYHate 8??‘8?%‘3 "t‘ﬂ?"ﬁaf?ﬁ“’é’rﬂb 1 tas@issqlyedt e
reacti on appeared is Hiulggbxshhanﬁ1Tr2myIE:EBRUAR\6!a2&ﬂ%alem»\aﬂﬂwém&%%&iuuon

PCTI US20031 026478 Al tbdanlicel b TRINE S HhBF ELKLENS pitEse dilothe T & general
procedure is known I'n terat s

no ashlra
Sonogashira et. al d'hﬂfpeqefyhﬁ’é@ﬂbﬁ OL@ﬂﬂlf equ"@'gﬁtﬁ in dlmethams ﬁ@&tdwm\nsem xture was

then diluted wigh gepink acafiRh FheomPitte ik rShc iR IWdl LiRRdB Stir OB AEFRCSRY BRI L1 MES
with brine. Alternatlvel , the crude reaction mxture was filtered 5 over a pad

of Celite, then di¥avede \XFP’H" BORAmPEaie o ARer 3 Rl RalsHueretigntipetieinifgtionThe or gani ¢
| ayer so obtai ned rwaﬁredu‘ak dithtedw@h wasrhyﬁcraghﬁncsagehmm‘se‘puhtécadnwunﬁdrIwhﬁ:wdntand
concentrated to rag S _under fied by

u ur i
col urm chr onat ogr a AIUCLE F?dbuglebécéfmnag ﬁlf' °ﬁ' “ﬁﬁ’?’ﬁ hﬁﬁ?fgu'}'celéyc{) E acet at e
and hexanes to gi \mertahhydd:esdomem SQﬁbsﬁltewdar@domr(tiamd mmdusedlpydsmewglyd )

ni trobenzenes. 1Qhesstu Ripufed 2@?1@ b12Qfha BfN-{z EV) AU MRael é’rﬁ'ﬂuo nIhe
substituted o- tr| rretﬁ lfu yny ﬁ%@rﬁh ) repare %f
subsututed 0- ammophenylacetylene starting material was dlssolved in dlchloromcthane

and treated successively with 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (1 molar equivalent), the halo- or dihaloacetic acid (1 molar equivalent)
and finally tricthylamine (1 molar equivalent). The reaction mixture was then stirred at
20  room temperature until the substituted o-aminophenylacetylene starting material was
consumed as determined by TLC analysis. The mixture was washed with water and the
organtic layer was dried over anhydrous sodium sulfate, filtered and concentrated to
dryness under reduced pressure to give either the substituted 2-halo- or 2,2-dihalo-N-(2-
ethynylphenyl) acetamides.
25
Method G (See FIG. 15)

An appropriately substituted o-iodoaniline or o-bromoaniline starting
material was coupled with trimethylsilylacetylene as described in Step 1 of Method F.
The resulting substituted o-(trimethylsilylethyny!) aniline was then deprotected using the
30  procedure described in Step 3 of Method F to give the substituted o-
aminophenylacetylene which was then converted to the desired 2-halo- or 2,2-dihalo-N-
(2-ethynylphenyl) acetamide as described in Step 4 of Method F.
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was dissolved in a m xture of 10-15 vol une percent of concentrated hydrochloric
acid in nethanol. Then, iron powder (Al drich Chemcal Co.) (5-

equi val ents) was 15 added and the m xture was heated at 70- SO%W%X?O%% s
reaction can be highly exotherm c when performed on a | arge scale. After
cooling to roomtenperature, the reaction mxture was filtered over Oelite-and
the filtrate was concentrated under reduced pressure. The residue wa

di ssol ved in et WA2UOB & e and then careful |y washed wi t hPCEPRAYY 26éailjeous

sodi um hydr oxi de or aqueous sodi um bi carbonate sol ution. The aqueous 20 | ayer
was di scarded and t he or ga@Geweril RyeedunesdorthsPrephravidnief HHaleor 2B-Dibalod@r anhydr ous
sodi um sul fate, ficthyaylphtndhdicetamidesnt rated to dryness under reduced pressure. |f

necessary the crude product could be purified by colum chronatography on
silica gel, elutiMethpdhSesfIG-4Pes of hexanes and ethyl acetate to give the

desired substituted o (tri | si Lyl Step 3. Renoval of
the trimethyl SAJ group fpg(ﬁﬁp e °zfipéeﬁé§/? éﬁ‘f\{"ggc halosaﬁegaé'{‘?et t??élef‘"s .
o-(trinethylsil yI et hynyl ) &wig- annnpppemealpfarydedc purctBted frold Aldish ChlinsabCoedt | N net hanol
containi ng 2-5% W%Hs?tﬁved#Jdléhn?on%ﬁhﬁjeb'ﬁhtkﬂan?ﬁﬁ_(‘ ?ﬁoﬁpéquvﬂ d)%?ﬁhé&%ﬁé’ he \VaS poor,
an appropriate anount of tetr rofuran was used as a co-solvent. 30
Then anhydr ous potsg}gtsqnmw%oakémﬂ@ bath updst ritroger (ihered sehitign afhaloagelrlsbiorded t he

mxture was sti rro@&'ihﬁ&ac&ﬂ@Hbﬁ&@@ﬁm@lwqﬁvilé?.fs) lln d%ﬁlbroﬁl&ﬁdnk wEJ'h%de%?o%@visQn Was
conplete by TLC ang| ysi s, eaction m x ncentrat ed under reduced

pressure and tHe E?F @ﬁ@d\}\ﬁ%w“&P’E‘B’B‘FV@deﬁc?P“é‘FMHW%FU@P‘Hloé B30 fer@A/E Wi t h bri ne.
The organi c | ayer aligedds wasl tOMem tenﬂ:abgatir Qﬂ& aS@ﬂbumrﬁrwcﬁca:ttme theirtdc@dned and
concentrat ed under, [educedRaCARULS, TRS, 0% 122 LEBRUARY, 200%. 0. 2004/ 018463
PCT/ US2003/ 026478 "SHBS M GPES V8 X3 I praa| d’% f%‘%%,f k) %’“’\A@i Mied by
col umm chr omat ogr apihlytedmuecsls badmm hyatbonaalsumqngndmrmh Ttexmmlamndassinhg'l acet at e,

| f necessary. Step.g, nlggﬁoﬁs%%%'s@ﬂteoénekﬁ%n&%c&ﬂﬁéh Ml dEandd G’ésiﬁ?e'@g;@@t am de side
S chai ns The substitut am no | acet yl ene prep areal A

di ssol ved in # cHbeonbptimied dlalo- or 1212&‘1*15?9&%0%"3(‘!!['5@')ﬁ?ﬂtaavdeeédf"vﬁ'l"éht‘%ﬂ) was added
and the solution s‘ﬂ\@sﬁm&@@aﬂﬂoﬂ»ﬂ@nﬁd@et?l%‘sﬁﬂﬁ\@mh’t&@ﬁﬁas@is&di@gﬁmmhmu@nes0| ution of
hal oacetyl chloride or dihaloacet equi valents) in

di chl or onet hane wead gfa{fgauceﬁsgm »ggn 1 -(3- dlmethylammopropy% 3-ethyﬁl:arbodum|dc

hydrochloride (1 molar equivaient), the haio- or dihaloacetic acid (3 molar equivalent)

and finally triethylamine (1 molar equivalent). The reaction mixture was then stirred at
20  room temperature until the substituted p-aminophenylacetylene starting material was
consumed as determined by TLC analysis. The mixture was washed with water and the
organic layer was dried over anhydrous sodium sulfate, filtered and concentrated to
dryness under reduced pressure to give either the substituted 2-halo- or 2,2-dihalo-N-{4-
ethynylphenyl) acetamides.
25
All publications, patents and patent applications cited in this specification are
herein incorporated by reference as if each individual publication, patent or patent
application were specifically and individually indicated to be incorporated by reference.
Although the foregoing invention has been described in some detail by way of
30  illustration and example for purposes of clarity of understanding, it will be readily
apparent to one of ordinary skill in the art in light of the teachings of this invention that
certain changes and modifications may be made thereto without departing from the spirit

or scope of the appended claims.
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10 After the addition was conplete, the reaction was allowed to stir 0-51h at
O Cand then allowed to warmto roomtenperature. After a total of 1‘-‘{{\{ 7
reaction tine the reaction mxture was diluted with water. Th@zgﬁggﬁi &9%r
was separated and further washed with saturated aqueous sodi um bi carbonate
solution and brine. The organic |ayer was dried over anhydrous sodium sul fate,
filtered and concentrated under reduceq? KEure to give 15 the substituted
2-hal o- or 2, 2-di hal o-N-(2-ethynyl pheny ? acetam de. Alternatively, the
substituted o-am nophenyl acetyl ene starting material was dissolved in

di chl oronet hane and treated successively with

] - (3-dinet hyl am nopro YI)-3-ethyIcarbodiinide hydrochl oride (I nolar

equi val ent )V ﬁﬂ%chﬁﬁﬁfsbr di hal oacetic acid (I nolar equivalent) and finally
triethylamne (I nolar equivalent). The reaction mxture was then stirred at 20
roomtenperature until the substituted o-am nophenyl acetyl ene starting materi al
was consumed ad. detanpuund dedoyding (6 anetuysifsrmuldd) 6 XHur e was washed with water
and the organic |layer was dried over anhydrous sodlgn1sulfate, filtered and
concentrated to dryness under reduced pressure to gtve either the substituted
2-hal o- or 2,2-dihal o-N(2- eth¥nylphenylgkd§eta rdes. 25 Method G (See FIG

15) An appropriately substitutéa 0-i gdga 'L? r o-kronvaniline starting

mat erial was coupled with trinethylilI?Iggeiylenﬂ=aé described in Step | of
Method F. The resulting substituted o gtrinethylsilylethynyl) aniline was then
deprotected using the 30 procedure dBscribed in Step,3 of Method F to give the
substituted o am nophenyl acetyl ene which was then converted to the desired
2-hal o- or 2,2-dihal o-N (2-eth5gylphenyl);a \ta X as described in Step 4 of
Met hod F. 63 22 FEBRUARY 2007 2004401846 / US¥003/ 026478 Gener al
Procedures for the Preparation of 2-%bfb orS 2, 2-FKal o- N- (4- et hynyl phenyl)
Acet am des. Method H (See FIG 17) %] mntéoducti on of the hal oacetam de or

di hal oacet ami de side chains The p-ami nfophenyl acetyl ene, purchased from Al drich
Cheni cal Co was or pEaflav@dichlly &icefthile SIE WYL, solvaEs W or e Reréds, 3 Mol ar
equi val ents) was added and the solution was cooled in an ice-bath under

ni trogen. TABFEIE sol ution of hal oacetyl chloride

the B ring is an aromatic or nonaromatic ring that includes from one to four heteroatoms,
wherein

X, Y, and Z are each, independently of one another selected from C, CH, N, NR'¢, NR ¢,
S or O, provided that X and Y are not both O;

U and T are each, independently of one another, selected from C; or CH-eN;

AisNor --CR*-;

B is N or --CR’-;

Dis N or --CR*--;

EisNor --CR’--;

G is N or --CR%-;

JisNor --CR“L;

KisNor --CRS--;

Lis N or --CR’-;

MisNor -—CRIO--;

R? and R® are each, independently of one another, selected from the group consisting of

hydrogen, halo, 'QJ:E__{;_alk}’I, substituted C;-C;s alkyl, C;-C;s alkylthio.
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or dihal oacetyl chloride (1.0 nolar equivalents) in dichloronet harJe was added
dropw se. 10 After the addition was conplete, the reaction was all ovxﬁg&g‘g (ﬁ)gir
0.5-lh at 0 Cand then allowed to warmto room tenperature. A% BEBR i
1-4h reaction tinme the reaction mxture was diluted with water. The organic

| ayer was separated and further washed with saturated agueous sodi um

bi carbonate solution and brine. The organic |ayer was dried over anhydrous
sodiumsul fate, filtered and concentrated under reduced pressure to give 15 the
substituted 2-hal o- or 2, 2-di hal o-N-(4-ethynyl phenyl) acetam de. Alternatively,
the substituted p-am nophenyl acetyl ene starting material was dissolved in

di chl or onet has d- L. S Sdubitited dikbxy, alkoxycarbonyl,

1- (3-di net %@%eg?pﬁﬁyﬁﬁ@@g%tﬂg@r bodi i m de ydrochl oride (1 nol ar

equi val ent jubstitaeed halatkoxpearbbriyh| oacdtCeCaci dlkylbxypedrbonydquisubititmed and-GiGal |y
triethylamne (1 | ar equi valent). The reaction m xture s then stjrred, at 20
room terrpe?lgi’lﬂ?(‘@aﬂ’%ﬂﬁ’ & QXWV% &PB%I“&@@W Bl s¥§IP %roglﬁ&l,, SPpgitwed er i al
was  consupRibhefrddiver Ndanfchddy, ThbstAREd Y &drBamoyle KAl Warkypashed with wat er
and the organic Iaﬁr was dO?'i ed over anhydro%rsl,| sodi %%Tf a?e, filtered and

concent r at exlfamoyl, du§stisssed suifreroyl endisity] effiees prrvidedotheli ene of Rhend Rhés sthersthin ut ed
2- hal o- 2dr2'edi- hal o- N- (4- et hynyl phenyl) acetam des. 25 Al publications,
pat ents an%y p%ﬁ eht applications cited in this specification are herein

i ncor porat ed byRrt afdeReneeads ihdeperdeitly oflond ghoftler piehbcic@dtdr the @oheBéns@tingat ent
application were specifically and individually indicated to be incorporated by
ref er ence. NYPEgubHot he fo plsYE BVSHIN S CnG s B nCabssrlikpihio; subsied dat aj |
by way of 30,1icd stk 0 ; | -Ci-
nder ot andCHg! K oy SSUBNG R ARDLS Al Sy LRI Sl ahbiykallony) el Cic ary
in light ofs Wéylorymtiionys substithied arylventisoalkylbsgtcartmeyl, @iryloxyrartpasl, snbstituted

nodi fi cations _may, be, nade, t hereto, Wt t. depart]i fromthe spirit r .scope
o the appanBeTR pelihe SaiphaBrRaA s “RE b ookl |8y e pup it
conpound acabanlbylhal PCEOn Lkl allfabrdf Mtldaubstituted sfalnoyl; ~R7 ~1) 1 B\ 1 \\ U- K
R* is selected from the group consisting of hydrogen, halo, C;-C;s alkyl, substituted C;-
Cjs_alkyl, C;-C;s_alkylthio, substituted C;-C;s_alkylthio, carbamoyl, substituted carbamoyl,

alkoxy, substituted alkoxy, alkoxycarbonyl, substituted alkoxycarbonyl, aryl-C;-C;s
alkyloxycarbonyl, substituted arvl-C;-C;s alkyloxycarbonyl, aryloxycarbonyl, substituted
aryloxycarbonyl, di-C)-C;s_alkylamino, substituted di-C;-C;s_alkylamino, halo-C,-C;s_alkyl,

sulfamoyl and substituted sulfamoyl;

R’ is --NR''C(O)R'?;

R%, R®, R'%and R'* are each, independently of one another, hydrogen; or halo- :

R'' is hydrogen, or C;-C;s atkyl- ; and

R'? is selected from the group consisting of substituted C;-C;s_alkyl, halo-C;-C;s alkyl,

_ -cycloheteroalkyl and substituted cycloheteroalkyl;

R'® and R'® are each, independently of one another, selected from the group consisting of
hydrogen, lower alkyl, substituted lower alkyl, lower heteroalkyl, substituted lower heteroalkyl,
cycloalkyl, substituted cycloalkyl, cycloheteroalkyl, substituted cycloheteroalkyl, lower
haloalkyl, lower alkylthio,
substituted lower alkylthio, lower alkoxy, substituted lower alkoxy,

lower heteroalkoxy, substituted lower heteroalkoxy, cycloalkoxy, substituted

cycloalkoxy, cycloheteroalkoxy, substituted cycloheteroalkoxy, lower haloalkoxy,

6b



BSA. ' IYTZI1l ML D~E~,GR7 J---\ I1) 1" \\ /~ S ML/ Il D~ E'~ Gor a
pharmaceutically acceptable salt, hydrate, solvate or N oxide thereof,

wherein: the Bring is an aromatic or nonaromatic ring that in@lﬁ@%gUW%%e
to four heteroatons, wherein X, Y, and Z are each, independently of one

anot her selected from<C, CH N, NR16, NR18, S or O, provided that X and Y are
not both 0; U and T are each, independently of one another, selected fromCGC;, or

CHor NN Ais Nor --CR2--; Bis Nor --CR3--; Dis Nor --CR4--; Eis Nor
--CR5--; Gis Nor --CR6--; 14 Jis Nor Kis Nor --CR8--; Lis Nor
--CR9--; Mis Nor --CR10--; R2 and R6 are each, independently of one another,

sel ected fromthe group consisting of hydrogen, halo, C'CS qllolg%l ' die or

substituted Cl-Cl5 al kyl, Cl-GS al'kylthio. 65 22 FEBRUARY 2007 bstH't ufed

Cl- C15 al kyHohbullylardlnepxubstitged I6wérutie doraefualkylam ko)X ued! Babstiuted Wba] biyided

al koxycarbonyl, aryl-C G _al kyl oxycar bonyl, substituted aryl-C,_vC s

al kyl oxycapistiyted &yioi¥xycar bonyl , substi t ut edrdryi-Gyelkylp substituted aryl-C,-C

cycl ohet er Kyl w1 Subst i reabky bamoyl , substi

o 19@1}, gk _é@%%f? subMh @B SIFLEALKY hiy168y, Pamy tritheRShry,
substituted heteroaryl, heteroaryloxy, substituted heteroaryloxy, heteroaryl-C;-C;s_ alkyl,

¥ PR, ) o SRR,

substituted heteroaryl-C;-C;s_alkyl, heteroaryl-C;-C,s_alkyloxy, substituted heteroaryl-C;-Cs

atkyloxy, carboxyl, lower alkoxycarbonyl, substituted lower alkoxycarbonyl, aryloxycarbonyl,
substituted  aryloxycarbonyl, aryl-C;-C;s _ alkyloxycarbonyl, substituted aryl-C;-Cys
alkyloxycarbonyl, carbamate, substituted carbamate, carbamoyl, substituted carbamoyl,
sulfamoyl, substituted sulfamoyl and a group of the formula -L-R'7, where "L" is a linker and R'”
is cycloalky!, substituted cycloalkyl, cycloheteroalkyl or substituted cycloheteroalkyl.
with the provisos that:
(i) at leastone of A, B, D,E, G, J, K, Lor M is N;
(ii} no more than one of A, B, D, E or G is N; and

(iii) no more than one of J, K, L or M is N.

2. The compound of claim 1 in which one of A, B, D, E or G is N and one of J, K, L or
MisN.

3. The compound of claim 1 in which one of A, B, D, E or G is N and none of J, K, L or
MisN.

4. The compound of claim 1 in which none of A, B, D, Eor Gis Nand one of }, K, L or
MisN.

5. The compound of claim 1 in which the B-ring is an oxazole or hydro isomer thereof.

6. The compound of claim 1 in which the B ring is a thiazole or a hydro isomer thereof.

o



T M- R

sul fanoyl, substituted sul famyl and silyl ethers, provided that one of R2 and
R6 is other than hydrogen; R3 and R5 are each, |ndependently of§€§ﬁ gggt 7,
selected fromthe group consisting of hydrogen, hal o, atk ) 9 Strtuted
C -Galkyl, CvGalkylthio, substituted Cy C15_a|ky|th|o alkoxy, substituted
al koxy, al koxycarbonyl, substituted al koxycarbonyl, aryl-C, - T

CL5_al kyl oxycarbonyl, substituted aryl-C,-C, al kyl oxycarbonyl, aryl oxycarbonyl,
substituted aryloxycarbonyl, cycl ohet eroal kyl , substituted cycl oheteroal kyl,
car banoyl, substituted carbanmoyl, hal o-Cl-Q al kyl, sul famoyl and substituted
sul fanoyl; R4 is selected fromthe group consisting of hydrogen, halo,

C -g al kyl, subst t y .

C-Cb5 aIkyIthPﬁ hﬁgrggﬁéi?jgggﬁﬂthtt W'w@&%%gﬁhﬁ¥1§gthnéﬂﬂﬁBﬂ%?@ﬁ%UF% er

al koxy, al thexgfar bonyl , substrtuted alkoxycarbonyl aryl - q C 5

al kyl oxycar bonyl , substituted arvI-Ci-ClSaIkonxycarbonyI, aryl oxycar bonyl ,
substituted aryloxycarbonyl -C, -C_,5alkylam no, substituted di-G-di

_al kyl am no, h ' I | is
AR GO Rz S a&ﬁ"aﬁf"*‘%mf D A Sl o R

hydr ogen; or hal o- R11 IS hydrogen or C:Cgj-alkyl- ; and R12 is selected

fromthe group |st|n bst i t.u d C hal k

-cycloheteroalﬁg qﬁ%do@ﬁ ?ﬁ@%@’iy é?g%rW§ﬂxaﬁf%wiﬁﬁﬁﬁf§ g“bég o

i ndependenihkpopf one another, selected fromthe group consisting of hydrogen,
| ower al kyl, substituted |ower alkyl, |ower heteroal kyl, substituted | ower

het eroal kyl, cycloal kyl, substituted cycl oal kyl, cycl oheteroal kyl, substituted
cycloheteroalky 110

al kyl t hi o, Iomet)aﬁﬁox@?psudsghﬁﬁted 2§%¥ph£¥%iﬁkq? Qﬁ%%?g%gg ﬂﬁ&onwr
subst i t ut etheteofder het er oal koxy, cycl oal koxy, substrtuted cycloalkoxy,

cycl ohet er oal koxy, substituted cycl ohet eroal koxy, | ower hal oal koxy, G6 22
FEBRUARY 2007 | ower di- or nonoal kyl am no, substituted |ower di- or

nonoal Kyl ami no, 11ar Yhe c6tpstnd of eRindr1yin whick! X B ring UPatfyiratlodon b Wya¥y isomer
aryl-C, -CS al kyl, substituted aryl-CC alkyl, aryl-C,-C5 al kyl oxy,

subst i t ut ethesp | - C, - Gal kyl oxy, heteroaryl,

12. The compound of claim 1 in which the B ring is a thiadiazole or a hydro isomer

thereof.

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

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

15. The compound of claim 1 in which A is --CR*-, G is --CR®--,
R” is --NR''C(O)R'?, where R'! is hydrogen or methyl and R'? is --CHCl,.

16. The compound of claim 15 in which B is --CR*--, D is N, E is --CR*--, J is --CR'*--,
K is --CR%-, L is --CR’--, M is --CR%--, and R*, R®, R®, R'® and R'* are each hydrogen.

17. The compound of claim 16 in which R® is fluorine.

ok



" Il e

substituted heteroaryl, heteroaryl oxy, substituted heteroaryl oxy,
heteroaryl -C, C S al kyl, substituted heteroaryl-G-C 5 al kyl, -
het eroaryl - _Cl-Cl | _al kyl oxy, substituted heteroaryl-C,-C a|m@zﬁ@BREéB€a%¢F

| ower al koxycarbonyl, substituted |ower al koxycarbonyl, aryl oxycarbonyl,
substituted aryl oxycarbonyl, aryl-G-C al kyl oxycarbonyl, substituted aryl-GC
C,s al kyl oxycarbonyl, carbamate, substituted carbamate, carbanoyl, substituted
carbanoyl, sulfanmoyl, substituted sul famoyl and a group of the fornula -L-R 7,
where "L" is a linker and R 7 is cycloal kyl, substituted cycl oal kyl,

cycl ohet eroal kyl or substituted cycl oheteroal kyl. with the provisos that: (i)

at | east one of;eA B, - ; S ORIy 4.'.'D§F‘5.t. B, _of A
B, Db Eor Gi slgﬁ;T@nﬁ%p(olﬁ??)gr%%rmng? éﬁ_rﬁgﬂlﬁoinse %i? J’,]j?g ?Ror’ |s&ﬁ. ’CZ)’T]igThe
conpound ofREH-aKnis $CRA-yhiscHCRRe Mis Man®R®, B, B, &, S arsl RY* areckacinbydybgeh, K, L or

Mis N 3. The compound of claim1 in which one of A/ B, Db Eor Gis N and
none of J, K, L or MsN 4. The conpound of claiml in which none of A B, D,

E or Gis N and9nghedfomboutd of-cl@im 154d Shih Bis -TOR?-capouod*of E ¢d acRFL, j 1§ -whi ch
the B-ring i§ an oxazgle or hydro isomer thepeqf. 6 The conpound of claim1l
in which t@R"8 KilngCRS-aL isN.a¥ds eCBI -aandyiis B',FSoRBR 't #rsk RiGre calt hdrog@BRUARY
2007 7. The conpound of claiml in which the Bring is an i mdazol eor a hydro
i soner thereof. 8. The conmpound of claiml1l in which the Bring is a triazole
or a hydro isorE tTher eehpoldd Fhanyg ampoothdlanfis diSaiomirl viichwRChnd RS Brer eary), i s an
oxadi azol e, Qr a, hydro.isoner, thereof ,10. The conpound of_claim_l in whjch the
B ring i s BACHERURIY GHeoms; AphRFaSUCTah AEM tenEiPER FORSItIng Rf %ﬂ%&ﬁ@ro@fmﬁﬂi m 1
in which tdeoBoflefl]itiomeM¥l, 3FRhSkyOl-pd NombRBRH M!@fn%?{)h [}dsulffoyEompound
of claim1 in whi (E:}ﬁ/’t h“e) Bﬂl\;pi ng isyg ?h?a i azol 1?Hor %a hydr o |s%rre?u thg?eof. 13.
The conpound of any one of clains 1-12 in which R7 is --NR11C(O R12, wherein R’

21. The compound of any one of claims 15-19 in which R* and R® are each,
independently of one another, selected from the group consisting of chloro, fluoro, methyl,

triflouromethyl, methoxy or i-propoxy.

22. The compound of any one of claims 15-19 in which R? and R® are each the same or

different halo.
23. The compound of any one of claims 15-19 in which X is N, Y is O and Z is --CH--.

24. The compound of claim 1 in which A is --CR*--, G is --CR®-- and R’ is --
NR''C(O)R', where R"! is hydrogen or methyl and R is --CH,l.

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

thiomethyl, methoxy, i-propoxy, N-morpholino and N-morpholinosulfamoyl.
26. The compound of claim 24 in which R? and RS are each, independently of one

another, selected from the group consisting of chloro, fluoro, methyl, triflouromethyl, methoxy

and i-propoxy.
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i s hydrogen or nethyl and R12 is --CHCI 2. 14. The conpound of claim 13 in which

XisN Yis Oand Zis --CH-. 15. The conpound of claim!l i
--CR2--, Gis --CRb--, R7is --NR'C(OR12, where R1is hydr }lﬁﬁ%ﬁﬁgﬁhiomand
R12 is --CHCl2. 16. The conpound of claim15 in which Bis --CR3--, DISN E

is --CRS--, j is --CR14--, Kis --CR8--, Lis --CR9--, Mis --CR10--, and R3,
R5, R9, RO and R14 are each hydr ogen. 17. The conpound of claim 16 in which R8
is fluorine. 6g 22 FEBRUARY 2007 18. The conpound of claim1l5 in which Bis
--CR3--, Dis --C”4--, Eis --CRS--, Jis - CR14--, Kis --CRB--, Lis --CR9--,
Mis Nand R3, R4, RS, R8, RO and R14 are each hydrogen. 19. The conpound of

oLl S 1 R R 24T R RO B e Wl B

hydrogen. 20. The conpound of any one of clainms 15-19 in which R2 and R6 are
each, independ y of one agnother, selected fromthe group consisting of
chl oro, fluoro, %né'#‘ﬁwmpo‘ﬁdﬁf?lc&m@ﬁéfﬁ WP}CEXMN)%H@I&M #6% heky i - propoxy,

N- nor phol i no and N-nor phol i nosul fanoyl. 21. The conpound of any one of clains

15-19 in which R2 and R6 are each, independentlzy of one anot her, selected from
the group consi28t Tig Compclmdﬂfcnlaim UbrwhiChrﬂt iy tCR>4, B is1-6TR o fis/+ NRM&(OWRY, or

i - propoxy. 22 The ound _E%I | ains 15-19 in which R2 and R6 are
each the sA mcg?quentm By Lcc,lbnpound of any one of clains 15-19

in whichXisN Y|s OandZ|s--CH--. 24 The conpound of claim1 in which

Ais --CR2--, and R7 is, -- c‘% R12, where,Rl1 is hydrogen or
net hyl and R12 3lﬂs TheGDFZ‘IPOU‘E’SOf otpig %%Hapb’hlﬁ@ Q)fs Bi-m®is +6Ruhik it -FORand iR ar e
each, ind nd t._gn : 4 Rem n dnng of

chi o o, 108t o Kt~ B oar Shaha RO BT 4l 10 R tPRR ST

N- nmor phol i no and N-nor phol i nosul famoyl . 26. The corrpound of claim 24 in which
R2 and R6 are C i ndepen one. oth e gr.oup
consi sti ng of ?ﬁ gllj'ﬁcof"l ‘i(‘h% n ?’Eﬁc?ﬁo{fr o@%t hj(i? >§/ 4;% P%p‘Fopoxy
22 FEBRUARRZO7is JCRS--Tnes Nom@wmz]&t afd R, R° 20° R, m*qlaﬁ@Rﬁ?araeﬁhﬁa@dafgen each the

same or different halo. 28. The conpound of claim24 in which Xis N, Yis O and
Zis --CH-.

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

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

33. The compound of any one of claims 29-31 in which R? is chloro, fluoro, methyl,

triflouromethyl or methoxy and R’ is chloro, fluoro or triflouromethyl.

34. The compound of any one of claims 29-31 in which R? and R? are each the same or

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

36. The compound of claim 1 in which A is --CR*%-, G is --CR®-- and R? and R® are each
identical, provided that Rand R® are not hydrogen..

37. The compound of claim 1 in which A is --CR%--, B is --CR’-- and R? and R’ are each
identical, provided that R®and R’ are not hydrogen.

o



29. The compound of claiml in which Ais --CR2--, Bis --CR3--, R7 is
--NR'C(O R12, where Rl11 is hydrogen or nethyl and R12 is --CHCIZ

conmpound of claim29 in which Dis --CR4--, Gis --CR6--, EQQ%S)ARY?%M
CRt4--, Kis --CR8--, Lis --CR9--, Mis N and R4, R5, RG, R8 R9 and R14 are
each hydrogen. 31. The conpound @f. claim?29 in which Dis --CR4--, Gis
--CR6--, Eis --CRS--, Jis -- CO, Kis --CR8--, Lis N, Mis --CR10-- and R4,
R5, R6, R8, R 0 and R14 are each hydtogen. 32. The conpound of any one of

claims 29-31 in which R2 is chloro, fluoro, methyl, triflouronethyl,

t hi onet hyl , met hoxy, i-propoxy, N norpholino or N norpholinosul fanoyl and R3
is chloro, fluoro, nethyl, triflouronmethyl or nethoxy 33. The conpound of any
one of clainms 29-31 in which R2 is chloro, fluoro, rrethyl triflouromethyl or

met hoxy and R33Bs Tbbkaompoundl afetaimdrintwhié Bis o6BI-ayE is -3aR°-Thel Rbapiokiate edchany
one of cl ai 'ﬁg'?’ldiﬂ \Mgfﬁgh sandﬂg_? are each the sanme or different halo.
35. The cdNPBGHIPBYdshirabRednt K TEMREDSEEER. | n which X is N, Yis 0 and Z is
--CH-. 36. The conpound of claiml1 in which Ais --CR2--, Gis --CR6-- and R2

and R6 are each identical, provided that e and R6 are not, hégr ogen, 37 The
conpound of cl éPmTheuqemmﬁ%dwOfAcl%nl Jigrhich Bes -ER’-~CRgis -Gk 1SarQRR3 af e each

i denti cal POt ha a S0 22 FEBRUARY 2007 n 38.
The conpounEg of %egtljltr{n 15;—;&?{\/\*]@01%{3&&&% é@é’%m%%ﬁe CRS-- and R3 and R5 are
each identical, provi ded t hat R3 and R5 are not hydrogen. 39. The conpound of
claiml! in whicg -, Kis
--CR8-- and RSA'BREhe ggnpcﬁgl aﬂﬁ&laﬁﬁfi Iﬁl’”é“cé‘apnlsﬁ% Eﬁs '§8 "'Icr}iés @%nﬂdﬁ of” claim

I in whichkR-IcR%:-48R%: R, ﬁ"lﬁandﬁﬂsareeacﬁﬂyamgaﬁ, Jis --CRl4-- Kis --CR8--
and R4, R5, R6, R and Rl4 are each hydrogen 1. The conpound of cI aim 1l which

has the structural formula (la), (Ib), (Ic), (1d) or (le): RI1 RI12 N~C R2O0
& ~Ro N R Rjﬂg The compound of claim 1 which has the structural formula (Ia), (Ib), (Ic), (1d) or (Ie):

R“ R12

R? \N—Qo
(1a) D Q 4 _\

RB

(Ib)

+l



NR2 X,Y O (Ib) R RI1 Rl12 NR2 (lc) X-Y O N 22 FEBRUARY 2007 R Rig N
(ld) RR XYO NR6 RI1 RI2 NRXYO (le) I \ RE& or a phwﬁ'%@jm{
acceptabl e salts, hydrates or solvates thereof, wherein X Y, , , R11 and
R12 are as previously defined for claiml and --- represents a single e+-doubl e
bond. 42. The conpound of claim4l in which R' is hydrogen, Rl12 is
di chl oronethyl and R2 and R6 are each, independently of one another, selected
fromthe group consisting of hale, fluoro, chloro, trifluoronethyl and
met hoxy. 43. The conpound of claimI| which has the structural formula (I1f): R
Rl12 R14 NRZ HNO\\O R3! RB N R4A RS RO R5 or a pharmaceutically
acceptabl e salts, hydrates or sol vates thereof, R\qpereiRmz R2, R3, R4, R5, RG,

N

(Id)

or a pharmaceutically acceptable salts, hydrates or solvates thereof, wherein X, Y, R% RS, R

and R'? are as previously defined for claim 1 and - -- represents a single or double bond.
42. The compound of claim 41 in which R is hydrogen, R'? is dichloromethy! and R?
and R® are each, independently of one another, selected from the group consisting of haler-fluoro,

chloro, trifluoromethyl and methoxy.

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

or a pharmaceutically acceptable salts, hydrates or solvates thereof, wherein R% R}, RY R, RS,
RE, R® R', R'? and R™ are as previously defined for claim I and subject to the same provisos

and --- represents a single or double bond.
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R8, R9, R', Rl12 and Rl14 are as previously defined for claim| and subject to
the sanme provisos and --- represents a single or double bond._ ~- EBIYJARY
2007 44. A conpound- _ which inhibits HCV replication and/or %%‘f@lgéﬁgtion- as
measured in an in vitro assay, the conpound selected fromthe group consisting
of A G C NH-CI NHCI NHCl : / OCI NN N" N -/ / OO0 OCF3 N/ O
&OWe FF3 C C G NH-C NHC NHCA C O/ O0&CC G N~ N/ NHCA [/ | N
-NN &-0 O&O/ OO0 Ow CH3 13 1719 C C C NH-C NHC NH-C CH3 O
0&- OOC NOO O -N CH3 21 27 29 7-3 22 FEBRUARY 2007 C C Cd -
NH--Cl NH} -d NH

44, A compound- . which
inhibits HCV replication and/or proliferation- N i as measured in an
in vitro assay, the compound selected from the group consisting of
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and 45. A conposition conprising a conpound of any one of clains 1-45 and a

phar maceutical |l y acceptabl e vehicle.
proliferation of a hepatitis C ("HC') virion,
contacting a HC virion with an anount of a conpound of any one
or a conposition according to claim45 effective to inhibit
HC virion.

met hod of

preventing an HCV infection,

subj ect a

conposition according to claim45 effective to treat or

46. A net hod of
conpri si ng the
cl ai ns
replication of
47. The nethod of claim46 which is practiced in vitro.
claim46 which is practiced in vivo. 49. A nethod of treating or
conprising the steps of admnistering to a
n effective anount of a conpound of any one of clains 1-44 or

prevent an HCV

a

inhibiting replication or
RARY 2007
0%93 1-44
t he
48. The
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50. The nethod dil cl a
claim49, wherein
200 ng/ kg.

m 49, wherein theCilsubj ¢ct is a human. 5Xi
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45, A composition comprising a compound of any one of claims 1[-45 and a

pharmaceutically acceptable vehicle,

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

claims 1-44 or a composition according to claim 45 effective to inhibit replication of the

HC virion.
47. The method of claim 46 which is practiced in vitro.
48. The method of claim 46 which is practiced in vivo.

49, A method of treating or preventing an HCV infection, comprising the steps of
administering to a subject an effective amount of a compound of any one of claims 1-44 or

a composition according to claim 45 effective to treat or prevent an HCV infection.

50. The method of claim 49, wherein the subject is a human.

51. The method of claim 49, wherein the compound is administered in an amount of 0.1

mg/kg to 200 mg/kg.
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52. The method of claim 49, wherein the compound is administered in an amount of 10
mg/kg to 100 mg/kg.

53. The method of claim 49, wherein the compound is administered oralty. .

54. The method of claim 49, wherein the compound is administered by injection.

55. The method of claim 49, wherein the compound

group consisting of+

-inhibits HCV replication and/or proliferation

as measured in an in vitro assay, the compound selected from the
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22 FEBRUARY 2007 Cl Cl CI CI C CI NHNHNHN FN F3C N' NN N O11
SOz~ U 47 1 Ove.49 H3C,/O45 Cl C C NC NHClI NHCI W{@?O{)\q /
/-\ NNN C N'" Ow 51 ~-N\ / 5357 C C C NHC NHCI NFZIZ@iE

FSCN C N/ \ -NN-N N~N N)/ N~N\/ 59 vNor 61 63 O and 56. The
met hod of claim49 which is practiced therapeutically in a subject having an
HCV infection, 57. The nmethod of cl-aim 49 which is practiced prophylactically
in a subject at risk of developing an HCV infection. f8
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56. The method of claim 49 which is practiced therapeutically in a subject having an

HCYV infection.

57. The method of claim 49 which is practiced prophylactically in a subject at risk of

developing an HCV infection.
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