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SUMMARY OF THE INVENTION

Compounds, methods and compositions for the treatment of a host infected with a

flavivirus, pestivirus or hepacivirus infection are described that includes an effective treatment
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WERBI6/OEH2ECN, CH2N3, CH2NH2i CH2NHCH3, CH2N( CH3PCT/US2005/034786

CH20H, hal ogenated al kyl (i ncludi ng hal ogenated | ower

o 2540, S BB M S i 53 b

heteroatdfeimiy! , ridg kyﬁyllng f@ieoabkemdre E@ v§ nydmf&pthnaJ(tnz)mC(O)OR“
substi t ted al

hal oa
(CHer@@t@ 9@(3&% B IRUOIN L) EORERACOISK', -ORY),
. each R9 and R10
SR )aﬁ‘(g ’] ndepén ent yahwsgf%’gen W@ opti onal | y

b d | Kk | udi I | k I

alkyl)h@m1g§'ﬁ§(§ﬁdCHg?£5(§I%2N}% gﬂﬂmﬁ:ﬂlﬂ] t%ggg@l—l@g&@%%enated alkyl

(mdud)ﬁg(hﬁ&ge@(té‘@m@( ¥y, CHptCEA Bl 2Brsatind§ CHLf, dﬂiﬂlkéﬂyCFz, CF,CF;,

C(Y3)g(;¢¥agng¢tr%pa§% B%l}s %\%ﬁk Lﬂwypﬁma R:—}l}\éé}pgnyl Br-vinyl, optionally

substlﬁi@éd OARYHyY, Halsalitynyt, edCH%(@)N(R*)? (tmpmcq@)bwa (@HZmC(O)NHR“

ered carbocycllc ring), optionall'y substitut
-C(O)Q& 1889,V R-acyhqsiNaeyly; a 3- 7 rrenbered heterocycl | c
ring having one or nore 0, S and/or N), optionally
each BLdslt R Y ukethdbgindemtiy Yydrogeny DIH; RY optidirally sabdtieited alkyl (including

roaromatlc ri havi ng one or nore O, S and/or
lower (Al PEp s BrGN RN L NG o ke, CHSOH, Daogenated

alkyl (1%%-‘1\1@1 G@?g@ﬁﬁé %% erqh% .. 1 ?{? ) %% -ethﬁk %F%lz’F CHaCl, CH:CF,

CF.CEy £G%°>), 3 @]\bnallbd@ﬁbstltuth@lah:enydaalkemyh slkymbdeﬂé)adh}rlbaillgenyl Br-

vinyl, Spfioneftvshbssiigh Al b loRtsgaI Y oy RGO (iypicaly a
3-7 m%be&g@@m%emu%g? edpRiohaty §db@!ﬁu§éﬁ%&é’r@é¥%lec f}ﬁbaaty £9-70hembered

optional |l y substituted carbocycle (typica
heterogietiseriag avingoopeldrcmorng), Srangari bhabpvor@uws;ubsummd heteroaryl

(typlccrl]l?}; 4 Cljnemﬂ erd®! 1§ e eter ng%/rgmag ic éi%ngggﬁrgﬁﬁqng eoﬁregn%(r:é/ C(I) S and/or N),

|ng having one or
(CHzmc(e))ORfJ(@Hh)mC(@mdnd -ROHOLCRONHRY, RIQCHIROONNR "), -C(O)ORY,
ro conpopnd selected fromt
-C(0)§Rou9(%an's1Q(f‘WaH@’1)®fS(§pl NGrat NG Ks'u ¥ aralkdy a@&Ob@@p@J $CN, OCN,
NCOé@{a? .cally a 3-7 menbered 7 WD 2006/ 037028
S2005/ 034786 carbocyclic ring) or optionally
substi tu eterocycle (typically a 3-7 nenbered
each i 1518 %9& t]é’hl re2:1 %aw ng one or more 0, S and/or N);
and each Wi 3 |pdeper;de tly Q S or CH I n anot her
alterngsiviehis lioaandeRr’o B/ sadR’, R® ed IRIcbri B anch 8’ t cama¢amentogethen to form a
bndgelaocomf)orllf;lg Eecte\ﬁ'I ﬁomathe group consisting of optionally substituted carbocycle
(typically a 3-7 membered carbocyclic ring) or optionally substituted heterocycle (typically a 3-

7 membered heterocyclic ring having one or more O, S and/or N); or

alternatively, R® and R” or R® and R'® can come together to form a spiro' compound selected

from the group consisting of optionally substituted carbocycle (typically a 3-7 membered



flavivirus, pestivirus or hepacivirus, and in

particular HCV, infection is provided, conprising
wa@diveos®eeri ng an effective treatnent anount OPCHUS2005/034786

compound of Formula (111), (IV) or (V): Base Base Base

carboctylcrf )nn(é % o;ct%nags Eﬁtgnﬁﬁ% %Ergaizqg?ﬁtprp&;a%mép Hlﬂ% ge; heterocyclic

ring h¥in® bAls ot B SHa/orietfd N R, R2 and R3 are each
i ndependently H, optlonally substltuted al kyl

I acyl (including | ower acyl);
. each w S m(#gfeﬁ]&(l IXYf 3 rmno- di - or triphosphate or a
stablllzed phosphate prodrug); sul fonate ester
i ncluding optionally substituted al kyl or arylal kyl
sul fonyl including nethanesul fonyl and benzyl,
V\hearmthert}inmombbmbocgmemp ainsetiogl fooniad iryatmetussfl 4 hiése dnfected with a

one or nore .substjfuents as s¢ribed jn the
ﬂavwﬁ% .Pﬁ?ttwaﬁ OBMCBIGYirs; gashimarEsiHar %8% ctiqnyis | pyelyAgf gomprising
adminiiéHiRNel éffé’cfilve REhtABA M R 6F 2 SRl BY#Bﬂlﬁa (I‘i‘I) V)or(V):
peptide; cholesterol; or other pharmaceuticall
acceptabIeBLgaV|ng group which yhen adn1n|stered in
r'¥l VO i s capable of pggviding a onpound whegigin R,
g i ndependenttyy H orgephosphate (inc
or triphosph X erein in one
R2 and/or R3 hosphate (i ncl uay
or triphosphat
prodfug) ;gach R6 is indepandgptly H OH NO2, 0, @7
a2|do %enyl and al kynyl an optionally substituted"®
al kyl udi ng | ower al kyl), CH3, CH2CN, CH2NS3,
CH2NH2 (thZNHCHS, CH2IN( CFB)(%V) CH2OH, hal ogenat ed(V)
al kyl (including hal ogenated | ower al kyl), CF3,
or a pi@iviasRitically Bceptally salt gHRBdrugiladdof, @hR€F3, CF2CF3,
C(Y3)2C(Y3)3, optionally substituted al kenyl, 8 WO

R', R28Q6RO 3083 Redep bﬁ?&ﬁﬁl—@%ﬁ%ﬁall)hﬁib@@ﬂu@nﬂk?d (ﬁiciﬁ/dlﬁ‘g/ lower alkyl);
optionally substituted alkéﬁ hal oal k

acyl (n\ctgqg)gﬂg(v@lr @in) phqs@gg, inclodgrapono @ngm;(p@pmlmp) or a stabilized
phospﬁ:étp?ﬁ)%%)é epen eﬂ?ﬁl&lu&gﬁ)&&@ﬂ? wgﬁé‘{l ¥1lk911 8f ar%lkyl sulfonyl

1ncludmg)ﬁéﬂhhmﬂselfo@}l kayid bémayd,| vuh‘hrdﬁg t]he:)pkﬁhyhgﬂﬁldb Js Oﬁhﬂlally substituted with

(CH3) 2
one omp@gghg{tg@lt%pkgqsc%g%c% E%fi_lﬁmcg%aé“]aglg%p hgﬁgl,, a 11p1d including a
phosp%&zl?f CF'?B an &rfiho a@ﬁYﬁ)c%rbogycﬁﬁfe?E rf_%fmde,C'Eﬁtﬁest«gpc_)q",Qﬁ'’otl?vl"f'%ﬁgr:f’naceutlcally

acceptable leaving group which when administered in vivo is capable of providing a compound

Base

wherein R', R? or R? is independently H or phosphate (including mono-, di- or triphosphate);
wherein in one embodiment R? and/or R? is not phosphate (including mono-, di- or triphosphate

or a stabilized phosphate prodrug);

each R® is independently H, OH, NO,, halo, azido, alkenyl and alkynyl an optionally
substituted alkyl (including lower alkyl), CHs;, CH,CN, CH,;N;, CH,NH,, CH,NHCHj,,
CH,N(CH3),, CH,OH, halogenated alkyl (including halogenated lower alkyl), CFs, C(Y?)s, 2-
Br-ethyl, CH,F, CH,Cl, CH,CFs, CF,CF;, C(Y*),C(Y")s, optionally substituted alkenyl,



C(Y3)2C(Y3)3, optionally substituted al kenyl,
hal oal kenyl, Br-vinyl, optionally substituted

wa@bdogyiozs hal oal kynyl , optionally substituted PCT/US2005/034786
carbocycle (typically a 3-7 nmenbered carbocyclic

IR e R A T LN T SR
-(CHz(ﬁ,,%@wNHRﬂI\D(CH??Hg(genﬂgg)g, SR ‘bHERdohet eroaryl

ypically a red ‘heteroaromatic ring having

X andfi{“sdgg;irgg@?%g%ﬁﬂy ﬁd‘ﬂ%& o;\I) e, CH(Z)CITS S)C(Og N(R4) 2,

-C(OOR4, -C(OQSR4, -OR4), - S(R, NO2, -NR4ARS,
each %ﬁsdé@ep@p@pggl @\OR&%thq)@@ @lpbséigq)t@i’ alkply(including lower alkyl), CHj,
ti g 7 h . .
iR OIS CXENY, ER ST CFANCATE LROH Sl Dy oin
halogematedo rhagéry alohs t 'C:F_y,t e{d_Y&)@{ b By-ethel, ( ‘leﬂ:lp aCHy(éIa EHZCF%],' CF,CF;,
ered .carpocyclic ring) or, optionally. substitute _
Cy 3)m}30a}°&%&1 t;?%bseam alfeayly b Beviewhcortjonally substituted
sl RIS oy B0l ROl 90 s soci
ring), -optionallyr substiited  hepdresysian (typicBlyaa d-haanebeasd helefocpait ring having

above. 9 WD 2006/ 037028 PCT. 005/ 034786 .1 n_anot
one of HEI Qs THIT e RIS S PP oAt GYDROIN 2of 7 cmembered
heteroB@maticNf @6d €thavingh che fbRVinorE UD, PSStAnMidrUSNRI -(CH,),C(O)OR?,
hepacivjrus, and in particul ar HC\{ |nfect|pn IS . .
-(Cszrﬂg@i)%%d(CIéﬁn@@)Mﬂﬁ, 4R RCEORY R, aff(@IPRGt FGE®)SRY, -OR”), -

4 tygat 5 QIx nd of Formul a
S P57 R H el S5 CORAEL TR ) Tonere n
A, ¢«R6., RB7, R8, R9, RI0 and R' are as defined
alternaf}yg e.R and R’ can come together to form a spiro compound selected from the group

consisting of optionally substituted carbocycle (typically a 3-7 membered carbocyclic ring) or
optionally substituted heterocycle (typically a 3-7 membered heterocyclic ring having one or
more O, S and/or N);

each m is independently 1 or 2;

and Base is independently :

B N A
I I
B T w
e or , wherein A, B and W are as

defined above.



The nodifi ed nucl eosides of this invention may inhibit

flavivirus, pestivirus or hepacivirus polynerase
w@eenewd1gs These nucl eosi des can be assessed fPRPCTAURBIOF/034786

ability to inhibit flavivirus, pestivirus or

hepaci virus pol ynerase activity in vitro according to

standard screening nethods. In one enbodi nent the

efficacy of the anti-flavivirus, pestivirus or )

hBpansthdr prscipebembedinents a mretkad tog thecreatmientooft phash énfected with a

. .ation of .conpound necess o) duce the -
AaviviER TR o8 heBier e B DA FHEDRTIE Vo SrrbGiAR S picVigog comprising
adminixri@uinc fieciéd@datmbmt athdahedfd ¢odbouadBOebdipalind dffFermula (VI):

conmpound exhi bits an EC50 of I ess than 15 or

typically, less than 10 mcronolar in vitro. In

anot her enbodi nent, the active conpound can be

adm ni stered in conbination or _alternation with

anot her anti-flavivirus, pesgrVIiLUs hepaci vi rus

agent. A variety of known afftivirpl agents can be

used in conbination or alterpationiw th the conpounds

of the invention.gidn combi naN Papy, effective

dosages of two or noD agents aye adm nistered

together, whereas dur|i ge al tgrpation therapy an

ef fecti ve dosage of edchh—ager s adm ni stered

serially. 10 WD 2006/ US2005/ 034786 HCV is

a menber of the Flavi Vi ardoy; however, now, HCV

has been placed in a few mono{ypic genus, hepacivirus.

Therefore, in one enbodgment,pthe flavivirus or

pestivirus 1is not HCV. However, in a separate

enbodi ment, the virus is a hepacivirus, and in one

enbodi nent, is HCV. DETAILED DESCRI PTI ON OF THE

| NVENTI ON The invention is a conpound, nethod and

conposition for the treat M of fl avivirus,

pestivirus or hepacivirus, and in particular HCV
whereinnA g, RS/RY, R frify@iSamii!! atehwardefinsd atwvenal s,  t hat

i ncludes the adm nistration of an effective

A Oy (RERRLMLE $ 88 SSRAGLY LRAE HABR, TRAkirs, pestivirus or
hepaciyirus pplyarerase ectivigal These noelposaddsecan dletassssedpioo theirgability to inhibit

. thereof, optionally in a pharnmaceuticall ccept abl.e .
flavivigys, PRI REhParSItHRRlvBrarh Vit gt i a5hord il fandard screening
methoBES I8 Séne2Bthbydii@ht fHe: &fficadyl 8 kel AME flaR@Rhd, VIekHWnR or hepacivirus

hepaci virus, and _in particular .HC%gpactlvity, or are
compqyad 4p grgagwed recaidiag ip dbe doncsatratiouhefotaneposind negessinyi toyreduce the

j nd _|.n fLLst . pri,nci pal enbodinent, a
psasc gy 8541 P AP SHRLIR 1P By YO G BRSPS 10  prees
embodimbe tthel conipound felxhibity | anuECsp@$tlessi thaf D5 onefppiehNy,r Ss than 10

. and in particular HCV, of Formula (I):
micromolar in vitro.

In another embodiment, the active compound can be administered in combination or
alternation with another anti-flavivirus, pestivirus or hepacivirus agent. A variety of known
antiviral agents can be used in combination or alternation with the compounds of the invention.
In combination therapy, effective dosages of two or more agents are administered together,

whereas during alternation therapy an effective dosage of each agent is administered serially.

10



BNp RO/\ BNW Ro6x R R ROR (lI) or a
phar maceutically acceptable salt or prodrug thereof,

wob@casm2s 11 WO 2006/ 037028 PCT/ US2005/ 0347 86PEI/USB05/034786
i ndependently H, optionally substituted al kyl

(i udi n ¥¥ome ahéyl,; acyl .(includin | ower 1) .

DHESH e Bomb R TLIe Fvhbtiefe Tyt Bwever o SRey bad e placed in a
new n¥drdBipid Z8fks PNPIANRLE TIRTOBFIth onSsthb&iiAkA:, 8R! @fvivirus or pestivirus
_ incl'uding optionally substituted al kyl or arylalkyl _
1s notsHCVonyHowayer, udi a1 gepaase leabodimensnthie vin isemhppacivirus, and in one

er el phenyl group is optionally substituted
emboav}vﬁeﬁgcl){}gbgf nore substituents as described in the

definition of aryl given herein; a lipid, including a

phosphol i pi d; an am no acid; a carbohydrate; a

pepti de; chol estETMELERLPESGRIBFIONQF HHCENYENTEN y

acceptabl e | eaving group which when adnministered in

VITHO invenf&P R0 @orﬁﬁoﬁﬁ?ﬁﬂeﬂfoﬂ%@_c@fﬁ?@ﬁﬁaﬁ for'¥AE bRt of Havivirus,

_independently H or phosphate (including nono-, di- or
pestivirn$ phbepsaaing, andaio lpapticuiar iH(Cé pmficttinn liy hamsos aidybther host animals,

that irgc:l]\}aéiyp %l(xjé e%l%?sgalggn o&fngé eci;tgv_eo egvg}%ﬁ;s:, lpg%js\_llgrggtoi&hgﬁgvirus treatment
amourtdd @ndmo EifiedCmisledstdé3ps ek cfibed hefil bl b phatitac@iRhily acceptable salt or

substituted al kenyl, optionally substituted al kynyl, _
prodrugyheeeof, ptioarly In ophwmagewisaljy arseptablsosdar. The compounds of this

inventj dﬁg?%e?l(p:gg%%s: a&éﬁfa’l\l@e éa_}’q%% 5%%&@1?% mﬁ%%’%a%gﬁﬁg%hgﬁn particular
HCV)akctiGRG or afe(ra&abdtized +dC4 edvhf)duind that €xkibits siehietieicy. :
het er ocycl €) having one or nore O, S or N

atons, - C-i m dazol e; cycl oal kyl, acyl, Br-vinyl,
. - Qcav&kebompeugbdkeny!, O-al kynyl, O-aryl, O aral kyl,
-0-acyT, cycl oal kyl, NHal kyl, N-dialkyl, NH acyl,

N-aryl, N-aral kyl, NHcycloal kyl, SH, S-alkyl, S-acyl,
SIrap)ﬂr,st syincigad |egiodiment, 2 gerpeund ispprogided fpr the treatment of a host

infect%%ﬁ%'il h%%virﬁ%%&&%@?%{m P@?lﬁwj‘)f Formula (I):

(CH2) nCONH2, C1-4 al kyl am no, di(g-4 al kyl ) am no,

C3-6 cycl oal kyl am no, C 14 carbonyl, N3 or Cl-6
al koxy; |
RO
B "N
x K

a
W

)

or a pharmaceutically acceptable salt or prodrug thereof, wherein:

11



each B is independently H a straight chai ned,

branched or cyclic optionally substituted al kyl, CH3,
WQEBG/0890Y8) 3, 2-Br-ethyl, CH2F, CH2Cl, CH2CF3, PCHREH85/034786

C(Y3) 2C( Y3) 3i CHrr()—| optionally substituted al kenyl,

‘%ﬁ% ubsI [ t %( al k%‘ﬂl@h@' %ﬁ@ﬁﬁ%&f?r ¥ky1) %%,1 (including

1 R tfaké {&1 £ HRr & tifiiRph d phosph
owerCQ}'() I‘\k?h%sp NHR I{ﬁ%&{ %élﬁ orn I?rg)@p astcg\ér NSstatfffiked phosphate

prodrug)y a]\ljiqpmle@ster @c(l@imgmpmxmaam shbeméutg@ ylklyb))r dlky soifenydrincluding
methagesu&on%//l and V];W%eré(ﬂ? ;i'lq(ﬁ\ %lg)eugl éyﬁ%bggelﬂgmﬁ tu¥ed with one or

more Gutstialdtdl as d@scﬁﬁb’d in %@)d@ﬁﬁ’lﬁbKYdf Bleli Yherein; a 11p1d including a
N-di al kyl,  NHacyl, N-aryl, N-ara NH-cycl o

phosphyplipid; a q@qno agldagwarbogy@mgﬁ; a pgatutey @KQ}QﬂRlyl orgtlmrahzgmaceutlcally

acceptFéHn%_?w% %HEB’ ﬁé @%%mr}%ﬁﬁ ww%@é %@%yld Seompound

where{rRDjsixaakRdenTy HlompHoypiauws (including fibdo-, di-loy tnigtvspitate);
C3_6 cycl oal kyl am no, Cl14 al koxycar bonyl N3 or Cl-6

cach A&l QKdegeﬂgenw £ %@#W&Q%&d P%%O%é);%7%@ion§lzf g%bgﬁtuted alkyl,

I's i ndependent | Br or 1; €
CHs, |Gfde@(PYabntZ Br-hwk oGHoE, £H:CL( CHaChdi 65:CHweC(ERA(Y>):;, CH,0H,

onio A ety B R0, Db By, o

alkoxﬁm%yly c%mvl%@tﬁaﬁgzcw(Sﬁ?M)zR@omde QRRA] e&lbhﬁs foro, iodo,
0 I Ona S St e nc N | ower a
oN, Rnovarord N ok BTt St o, CotN o s NN, -C-(5-

oo G BB Bt I BB AR, o1
Br-vingE2C=3kyl, Q AB 2y P9IBynydpDiadyl A0+atalikyl) SOFdcyt, €t cadlbsikyll NH- alkyl
oal ken Br-vinyl . opti onal I y substitu

N-dlalglyLyNﬁ acy%{},ail%gqy&,y llwpral ylL.oNH-rrsleglers, SH, S- alk}ql S-acyl, S-aryl, S-
cycloa‘ll(}g}';'%)R%rQll Qﬁ‘lg?eﬁaé%bgm O??ﬁ}? k?( %ﬁﬁ‘l&’lﬁlky?yép% CH,,OH,
(CH)sNHBst GQH;;I):EE(Q)OH{ |(C(‘]i2)?rﬂNJ dCHj)HNQﬁ@CIM)J@ONHzm alkylammo di(Ci4

alkyl)ﬂmnggéhw@gg% m& Pi wgar ﬂ%ﬁ%@e S
al kyl), CF3, C(Y3)3i 2-Br-ethyl, CH2F, CH2CI, CH2CF3,
each Bppmdgpendeytiy3hly aftrapBl clmpteﬂohraml;zdmws’cliiq opteahaly eebsyityted alkyl,

0 Yo, nBLa Vi Ny, - Opdd 3
ci, o ORY 2 B W OB B CRUPBRR v hcory, canon
optlorﬁﬂy tmbstﬁhted (d1yariyl; abptionally3- sﬁbsﬁﬁﬁtb@ ridmeBr LOOPR’] COO- aryl CO-0O-

g? tipnall suQstltuted het erocycle (typically a
alkox g BRI S HRINE B4 ISR SEIR w0 RBoE, Biome, dluoro, fodo,
CN, ,,20 N) WHQP INFaER e g | drus RS = _C-(5-
(%ypﬁ{:qﬁ(y }g’[{g 7 nefbered’ SRS PEERIRALY "CENEONH,, -C-5
membered heterocycle) having one or more O, S or N atoms,—C-imidazole; cycloalkyl, acyl,
Br-vinyl, -O-alkyl, O-alkenyl, O-alkynyl, O-aryl, O-aralkyl, -O-acyl, O-cycloalkyl, NH-alkyl,
N-dialkyl, NH-acyl, N-aryl, N-aralkyl, NH-cycloalkyl, SH, S-alkyl, S-acyl, S-aryl, S-
cycloalkyl, S-aralkyl, F, Cl, Br, I, CO;-alkyl, CONH-alkyl, CON-dialkyl, CF;, CH,,OH,
(CH2)mNH3, (CH2)mC(O)OH, (CH2)mCN, (CH3)mNO; (CH;),,CONH,;, C;.4 alkylamino, di(C;4

alkyl)amino, C;.¢ cycloalkylamino, C;4 alkoxycarbonyl, N3 or C;_¢ alkoxy;

12



het eroaromatic ring having one or nore O, S and/or N),
-(CH2) nC(O) OR4, - (CH2) nC( O SR4- ( CH2) nC( O) NHR4,
WO e@bia3TEX O) N(R4) 2, -C(O OR4, -C(O SR4, - O R4)PCFUS{0BS/034786
NC2, -NR4R5, azido, cyano, SCN, OCN, NCO or hal o; each
angd R' is inde dent|ly hydrogen, an optionally

each’?ﬁwfﬁmdsaﬁékﬂ% Bf’%ﬁé’r ding lower alkyl), CH3,

GH2CN,, CH2N3, CH2NH2, CH2NHCH3, CH2N(CH3) 2, CH2OH, _
each Ryzndde naindgpendeptly hydragén, devl ginehidingdnweratylpakkyl (including but not

imic bS58l OB iy T RS o

. al kenyl, al kynyl, hal oal kenyl, Br-vinyl, optionally
X 1s OsomfsHy t ut ed al kynyl, hal oal kynyl ,
-CH2C(O) N(R4) 2, - (CH2) nC( O) OR4, - ( CH2) nC( O) NHR4,
each R @)dopéndentinnn optibhaAlyysubsiituthll atkyl fidtluding hower dkyl), RIH;, CH,CN,

CH:NGy SV Q- N0 cRaNCHt = | SREOTh) Rplogenaspd, aliyl Gneluding

halog&rad@N 1o W2 M%«ylﬁ@b?,c@*%!\'@ﬁ?iethc}ta WHE3) éx,&2 O, CF,, CF,CF,,
al’ kyl (i nclud r

hal qgenat ed i ng hal ogenat ed | owe

C(Y )R )s) ,optpaallyCsyBfisited abirengh, Hyalqalkeryly, BEHREI,, offidaip, substituted

N T e TR e e Mg —

cyano@l kynyl, NO2, hal oal kenyl, Br- vinyl, optionally
substituted al kynyl, hal oal kynyl, optionally

s USRS AOBHEL Gl SO oIRGBy o, i,

CH,CW, YjH,08) CH,NH3; CHINHIGH ¢ CH,N¢CHE o, c¢HLOH, hhlogeruted 8@yl (including
e .or nore / ' substituted

0,. S _and , t ]
halogqRaiegy dapgn ioRy pCEa 1§25 Bheitobr oot GFeh ol Es CFCE,
EN havi: . - . .
C(Y )g(‘(l%j ?;é'(t%?acl%z -g%%li—lltZlgT%H %%1%;%1341%“?‘{(1%51_&%}0 %ancrs)yk“_l?ﬁ}onally substituted
alkynyl( lBH3lka(y0) optirapidy subSliofRurbocy e @ypive]ly -aX-Rahembered carbocyclic
ring), St kPR RidkpsstHE (PR Bk Berre T Hebiasdain Rpe havine
one of rdre XD, 8Nshdadrt gﬁ,naﬁtio\ﬁﬁily sub%itnasd hBﬂerarﬁ7(t91?’i@alf§9a 19 membered

and R7 or R9 and R 1 can cone together to form a

heteropyompgied Begpdariassensct ed mostn the Yr cwd/os o), st i(@H2)eC(O)OR?,

' | d t Y i 2
-(CHZEV@A‘nggd&%%é'gg@)c I'c’ r'i(gg%)?“ggég%(?{l%gal Q%t})s/f(?(t(ﬁ? é‘::f -ORY, -
S(RY),Dg -NBIR, @zidd yqyana | JON,20CN, NCOestiated het erocyclic

ring having one or nore 0, S and/or ‘N); or

ch 1 &S RAT{Vigh r i i

eac t oget her Stlo %i)gglgnﬁlat\ S id?czogegb?rlgggﬁﬂ%g I egtgtggteg%rlnqlﬁleudmg lower
alky!) gCHupCH#N, CHiNg GH,Noht CoiaNHGH:s CBEN(CHi )¢, dCHz0Hplalegemated alkyl
. typicall 3-7 e arbacyel i cr.i

(netudipl BafeEpraleionel P DGR eyttt g G GHyCR:, CFACFs,
C(Y eyl stionel EWyshitddCalkenyl, alkenyl, alkynyl, haloalkenyl, Br-vinyl, optionally
substituted alkynyl, haloalkynyl, -CH,C(O)N(R"),,-(CH;)nC(O)OR®, -(CH,)C(O)NHR*,
-C(O)OR?, cyano, NH-acyl or N(acyl),;

each R® and R' are independently hydrogen, OH, OR?, optionally substituted alkyl (including
lower alkyl), CH3, CH,CN, CH,N3;, CH,NH,, CH,NHCH3, CH,N(CH3),, CH,OH, halogenated
alkyl (including halogenated lower alkyl), CF;, C(Y3)3, 2-Br-ethyl, CH,F, CH,Cl, CH,CF;,
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ring having one or nore O, S and/or N); and Wis 0, S
or CH In one subenbodi nent,the conpound is provided

wé esoctobm28 r eat ment of a host infected w th a PCT/US2005/034786
flavivirus, pestivirus or hepacivirus, and in

crCEE XD oty sEhituge et plend iR Raodiieny, Br.

vinyl, wlpablgnsy suﬁ?éutut%d Iam%ﬂe Hﬁiﬁﬂk%qyyl deptmhulyomshwteﬁt&%dcw& €9pically a

acy ate i ncl udin

3-7 mgmbgr,ga @pﬁbppypllcgmggmm@ndbr @j.lbsgtu@qgirlmgﬁgqycgq @ypigally a 3-7 membered
h | est t he al |
el A, BOPLESHE'S, gl Ot SERp N SRHAET, b neterony

(typICMﬂWOl 1387 aagabéred Olfetﬂbmhﬁtm Orirdg qanmgu ofle dmhﬁfoed: FOR'S iaid/or N),
ate: A_1s,independentl

(CHa O ORGSR nieRanCl ow.,c AN RS, -CO)OR?,
5 i1yt
CO)SRRSOKRY! Octaidly, S, NGHARIROMIORAYY, SRSt SEN, oCN,

NCO @Oﬁlaryl 14 WD 2006/ 037028 PCT/ U82005/ 034786
CO O al koxyal kyl, . CONHR4, C(NR4)N(R4)2, C(S)NR4)2,
each m&@ﬂe}-’xdeﬁt@(r@ﬂlﬁgd - C(=NH) NH2, -C- (5-nenbered

het erocycl e} havi'ng one or nDre O S or N atons; acyl,

altem% M(%%@gkﬁzac ﬁ%"og éaélhi;c?r?e l_?gegler to form a

bridgesit 6cﬁh1ghind05féwcfbﬁdfroﬂﬁr ﬁBCiiﬁﬁb anﬁ&tﬁi I Gf Gptﬁdrﬁll§l|§uhst1tuted carbocycle
substltuted al ky C(Y3)2C(Y3)3
(typicaliip;7 mgm @ﬁ%fswowbgmamréwtlanﬂwbstltasﬁd.hémqyyle (typically a 3-

Pt b P S 5

altemm ﬂaﬁﬁnﬁg&l OFD%%HJC%%%J o o( @F‘?)W@ col\rlnpound selected
from &Q@)oﬂﬂ@hﬂsﬁ é%ﬁgﬁlly( Sdiddidd2 %): all l §'7 membered

kyl am no, al Koxy; each Y3 i"s i ndependently
carboqychF ring) or thlqmally suh;amﬁed'\’qctandy% (typicaltyle 3eh thentbieyed heterocychc

cyl, enyl, al kynyl or cycl oal kyl .
ring hi&?%" %fclﬂ rﬁég’issar}dz(%é\@eﬁ%‘gnt Iy an optionally
substituted al kyl, CH2CN, CH2N3, CH2NH2, CH2NHCHS,

Wis Q3Pa ) 2, CHOH, hal ogenated al kyl, CF3, C(Y3)3,
2-Br-et hyI, CH2F, CH2d, CH2CF3, CF2CF3,
C(Y3)2C(Y3)3, or cyano; each R7 is independently OH,
OR2, optionally substituted al kyl, or halo; each R8
aﬁﬁo@%ﬁe&bbﬂﬁ%ﬂ?ﬂﬁ%ﬁbuﬁd’ W BRTedNDr AR rQRALAYOL a host infected

substituted al kyl’;
with a flavivirus, pestivirus or hepacivirus, and in particular HCV, of Formula (I) or a

pharmaceutically acceptable salt or prodrug thereof, is provided wherein:

R' is independently H, optionally substituted alkyl; acyl; phosphate; a lipid, including a
phospholipid; an amino acid; a carbohydrate; a peptide; cholesterol; or other pharmaceutically
acceptable leaving group which when administered in vivo is capable of providing a compound

wherein R' is independently H or phosphate;

A is independently a straight chained, branched or cyclic optionally substituted alkyl, CHj,
CH,OH, optionally substituted alkenyl, optionally substituted alkynyl, COOR*, COO-aryl,
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each RO and R10 are independently hydrogen, OH OR2,
optionally substituted al kyl, CH3, CH2CN, CH2N3,

W@RSIZ702CH2NHCH3, CH2N( CH3) 2, CHnOH, hal ogenaP@mus2005/034786
al kyl, CF3, C(Y3)3i 2-Br-ethyl, CH2F, CH2Cl, CH2CF3,

CE2CF3 Y, ¥3) 3, i onal | ituted al keny|,
CO'O'aaflé%ﬁé(ﬂk?/E;@ﬁ&% ’ I\éﬂ?’ﬁﬁﬁ(‘gﬁw e‘ﬁ@ﬁ?ﬁ@bbvi%ﬁq@ o SN, -
C(=NHHS n@L(:SMnéﬁbééd hétb Ry Aty natle orld@r @RIrE X8l or N atoms; acyl, CONH-

optionally substituted carbocycle, optionally
alkyl, EN ikl A b GICOOVE (GHOH G, LGNS, CH D 2

heterocyclic ring having one or nore 0, S and/or N),
each BN inﬂB;@dnHVnt%H,Sbisterﬁgﬁﬁcﬂaﬂieﬁ[ pahdted or cyclic mli_\?ilally substituted alkyl,

CH;, éf%&%%mo@&%&%ngihaﬁ&%@w%d%m@pﬁomuy substituted
- DeonStH4) N2t as 5, r [
O ORI | Ao VT, CONHE, AN PN
"CON(RMy cRlordl Sori¥ho B670) 3302 SORCURIS20A5/ WBRT SBR‘R® 08 or SR, CFs,
be inent, IS ac i s.lnd ndently H or a
CHnQH, a@ﬁgm ai @zimca%mhek&)@h i };qN%ha{(Flglz)mCONHz’ Cis
alkylafi#fs ok OVt 8o@y:kyl or a halogen (O, Br, |, F), each R7
and RO is independently OH or OR2 and Rl is H or

hosphate. In 0 subenbodi ment, the conpound of
each or egmﬁkyﬂ%FfE’ggiéﬁﬁgeuticaIIy acceptable salt or
rodrug thereof, is provided wherein: Rl is H or
each lgmaé& as @ﬂepwdﬁglmﬁgm& 2y allgyl) alkenyl, akyaykercyalpalkyl.
princi pal enbodi nent, a conpound is provided for the
Xistreatnent of a host infected with a flavivirus,
pestivirus or hepacivirus, and in particular HCV, of

each (Ezf'lf ;iEJ'iﬁdép'ehaént@ aB Bptidnally Quishtu¥d BHQ1 REeH N, REEBR, RicH,NH,,
CH,NHCH3, CH,N(CH3),, CH,OH, halogenated alkyl, CF;, C(Y3)3, 2-Br-ethyl, CH,F, CH,Cl,
CH,CF;, CF,CF3, C(Y3)2C(Y3)3, or cyano;

each R is independently OH, OR?, optionally substituted alkyl, or halo;
each R® and R"! is independently hydrogen, an optionally substituted alkyl;

each R’ and R' are independently hydrogen, OH, OR?, optionally substituted alkyl, CHs,
CH:CN, CH,Ns;, CH,NH,, CH,NHCHj3;, CH,N(CH3),, CH,OH, halogenated alkyl, CF,, C(Y3 )3,
- 2-Br-ethyl, CH,F, CH,Cl, CH,CF;, CF,CF;, C(Y3)2C(Y3)3, optionally substituted alkenyl,
alkenyl, alkynyl, NO,, haloalkenyl, Br-vinyl, optionally substituted alkynyl, haloalkynyl,
optionally substituted carbocycle, optionally substituted heterocycle (typically a 3-7 membered
heterocyclic ring having one or more O, S and/or N), optionally substituted heteroaryl,
-(CH2)mC(0)OR*-(CH2)C(O)SR?,  -(CH2)nC(O)NHR?, -(CH2)mC(ON(R%,, -C(O)OR*,
-C(O)SR?, -O(R%), - -O(aralkyl), -S(R*), NO,, -NR*R®, -NH(aralkyl), azido, cyano, SCN, OCN,
NCO or halo;

each m 1s independently 1 or 2.
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or a pharmaceutically acceptable salt or prodrug
thereof, wherein Rl, R2, R3, R4, R5, R6, R7, R8, R9,
wWRi@s/0RDIs A B and Ware as defined above. | nPoOnes2005/034786
subenbodi ment, the conmpound of Formula (I1), or a
phar maceuti c y acceptable salt or odrug t her eof
i g’ BP%\?P‘&%@PQ&‘]‘@F@ % O,jcachy Byis ﬁfgfﬁ&kﬂg}’ }%GOI\IDS“aIght chained,
e 4 9
brancl?efaocg/é%ﬂé)%@@&T@BQQ&&@%@?EIar d%greﬁ n(gi’ Blln(i PEAGIRY Yand R® is
independtity GHrr, OR? andr s Bdori phogprhete. ded f or the t r eat ment
of a host infected with a flavivirus, pestivirus or
hepagbther Yaben@udlimentPand |c@tﬂp@ﬁnd'|@if F&{mﬁ@ r(gyé b d Iphhpmaceutically
(IV) or (V): Base Base Base RORORO R6F56XX
acceptgble saloppprore:gtheresy isgmovided wheteing | v) (V)  or a
phar maceutically acceptable salt or prodrug thereof,
R' is Woepkosphdtd, R2 and R3 are independently H optional I y
subst | t uted al kyl (including |ower alkyl); acyl
Alscgj dhgg | ower acyl); phosphate (including nono-,
- or tr| phosphate or a stabilized phosphate
. ng odrug); sulfonate ester including optionally
ubstituted al kyl or arylal kyl sul fonyl including
met hanesul f onyl and benzyl, wherein the phenyl group
i In »pedond @nnylpehmchhmmtdawmnour&q@ reevidesd for the treatment of a host
1nfe:ct€c'dJ\Qﬁfr11 a%‘lleirs{\]ﬁrﬁs %%stﬁj\ﬁf?h% ’rgc%jac ghedqﬁe fp 1'81t11I oﬁFﬁfpl g%x%ula 1D):
am no acid; a car bohydrate a pept| de chol esterol; or
ot her phar rraceuti cally acceptaple |eaving group V\,hi ch
when admi nistered in vivo i B e of providing a
conpound wherein Rl, R2 or i S| i ndependently H or
phosphat e (i ncl udi pRep rmno- w ri phosphate);
wherein in one enbodi RE an /or R3 is not
phosphat e (i ncl udi ng or triphosphate or a
stabilized phosphate pr ach R6 is
i ndependently H, OH, azi do, al kenyl and
al kynyl an optionally gsubsti tfugsed al kyl (i ncluding

| ower al kyl'), CH3, CH2CN . CH2 3, CH2NH2, CH2NHCHS,
R R

am

or a pharmaceutically acceptable salt or prodrug thereof, wherein R, R%, R R, R® RS, R7, R®,
R’, R'°, R", A, B and W are as defined above.

In one subembodiment, the compound of Formula (II), or a pharmaceutically acceptable

salt or prodrug thereof, is provided wherein:

R'is H or phosphate;
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CH2N( CH3) 2, CH2COH, hal ogenated al kyl (i ncl udi ng

hal ogenated | ower al kyl), CF3, C(Y3)3, 2- Br-ethyl,
W@RB/030RCl , CH2CF3, CF2CF3, C(Y3)2C(Y3)3, oppCDN&aLNy034786

substituted al kenyl, hal oal kenyl, Br-vinyl,

each X%épgnal | étwséﬁt,%@é%mHR4hal (()?;:—B/E%lll( O N(R4) 2,

C(O CR4or cyano; X and X* are independently 0 or CH;
17 WO 2006/ 037028 PCT/ US2005/ 034786 each R7 is

SRR AR S P e of o

infectéHRNHGHRavi GIrRINpEsB)iris o@ﬂi%ﬁl’dnwhi%l Q&Bﬁﬂpﬁﬂcﬁhﬂ(HCV of Formula (III),
(| ncl udi ng hal ogenated | ower al kyl), CF3, C(Y3 )3

(IV) o9 (BF- et hyl, CH2F, CH2Cl, CH2CF3, CF2CF3,

C(Y3) 2C( Y3) 3, optionally substituted al kenyl,

hal oal kenyBase Br-vinyl , optional Bye substi t ut ed ' Base
substi t ut ed'o
(typically a [3- Zxrephered carbocycli
' ' terocycle (typi
having one or no
, optionally substifuted heteroaryl
(typb®al IgR’a 3-7 nenber edorR’hetRroaromatic ring R&vi ngr’
one or nore O, S and/or N), -(CH2)nC(O OR4,
- (CH2) GO SR4- ( CH2) nC( O) NHR4v) - ( CH2) nC( O) N(R4) 2, (v)
-C(OOR4,” -C(OSR4, - R4), - S(R4), N2, -NR4RS,

Orapa tg?e#gg:l v%feéﬁe SW@%%%E@ ?gegepher to form a

nd sel ected fr consi sting
R, Ry 8?4 Bodr HB‘%ERHB‘QF‘? f ap%%ﬂa@aséy %tguteg ;aﬁiyé énnpvdglgslower alkyD; acyl
(1nclu3i% RARS af'c?f)b%lSEﬂHafé @n@ﬂ)h rmo?i’lQI | gDay! Wi éﬁl‘é 'té Wk e stabilized

erocycl &€ (typically a 3- mbér ed het clic
phosphatn @ravavg)n sulemetepgster mmlvedlﬁg oglmﬂy(snbsm}uted; alklyl or arylalkyl sulfonyl

1ncludn?gd1% t%glg\eesplff&érl %m@&;gl}zzyl erel\%ﬁlier g]?eﬁl L\grd Egiﬁq%?t%lgﬁ% s@gtituted with

one oﬁﬁﬁtd@ﬁstltﬁ@ﬂy 85 ddsBribdioiniRe dEMiQeh 6B gibvBeh&eiMP Ui, cluding a
Formula (VI), or its Ehar maceutical ly
phospholipid; an amino acid; a carbohydrate; a peptide; cholesterol; or other pharmaceutically

acceptable leaving group which when administered in vivo is capable of providing a compound
wherein R', R? or R? is independently H or phosphate (including mono-, di- or triphosphate);
wherein in one embodiment R? and/or R? is not phosphate (including mono-, di- or triphosphate

or a stabilized phosphate prodrug);

each R® is independently H, OH, NO,, halo, azido, alkenyl and alkynyl an optionally
substituted alkyl (including lower alkyl), CH;, CH,CN, CH;N,;, CH,NH,, CH,NHCH;,
CH;N(CH3),, CH,OH, halogenated alkyl (including halogenated lower alkyl), CFs, C(Y3)3, 2-
Br-ethyl, CH,F, CH,Cl, CH,CF;, CF,CFs;, C(Y*),C(Y>)s, optionally substituted alkenyl,
haloalkenyl, Br-vinyl, optionally substituted alkynyl, haloalkynyl, -(CH,),C(O)OR?,
-(CH2)mC(O)NHR?, -(CH,)C(O)N(R?),, C(O)OR’or cyano;

X and X* are independently O or CH;
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acceptable salt or prodrug, is provided: 18 WO

2006/ 037028 PCT/ US2005/034786 (NA R ORO0 6 X R
W(R800R93R78(VI) wherein: wherein A Rl, R6, R7PCR852009034786

R10 and R’ are as defined above. In one enbodi nent

cach K i iden %nﬁy B Gr . aptongy s B RE AR g fovsr atio), Co,
CHZCHHEH%Ng,f gHgNH@SCHmH(%) CHaﬁ(mgz,@Hﬁbﬁ haegaﬁ&deﬂkw(mcludmg

In a particul arly e di nent, a conpound

halogemé'ieﬁu lawervikyDor CF1,s GoW 2k, rTB?thrP'ihdhl CﬁzFac@HgElabCHz@Ej,t CF,CFs,

C(Y%;?égp%,? %é“grhatllséggt}eog{ﬂl‘uﬁe es@(&lg%lhﬁ%goag%n% I? -\ﬁlﬁﬁ optlohally substituted

alkynyd UIlnﬂdialkydiyiB chptioslly subktytutedajatboripele |(byl;<>ﬁidhf tal J-Wn@éilnbered carbocyclic
optionally substituted al kyny

| ]
ring) g%%qa?(lmhﬁnetyéﬁ@eww 1o Grelly eAohPEnbes o hgHmclic ing having

e SENGPA 5, Gy ARRCER FRANTD 1 mambons

heteroaptiatinal ing shiveng t wned drowmoreal Kyl ,S opnd/onalmy -(CH2)mC(O)OR?,

(o T RN, LB TR SO HBII. o, -
S(R%), Ncgzg ;Bﬂ’{“RS" 6idb ltéﬁ% scnﬁfm'rﬁilcﬂwb othrgctNm Oﬁllcléyl
N-di al.k

NH- a K
sternsjiety, RV age o Tt g 2 St P S om e o
cons1sﬁa@bk6ﬁt}6nall§sﬁﬂbslﬁm¥d carﬁo@bw dgyﬂlcallﬁaﬁ@-}?' merRb&r¥e lc%b@dhc ring) or
Q@2-al k CONH- a , CONH- al keny .
optlonébNﬁpbéP@%heteremlﬁ étb’HICR Yy a %bmmlzey b%tm@yychcev-m@pvmg one or
NHCH3, CH2N(CH3)2, CH2F, CH2Cl, CH2NB,
fmore %%‘”%@3 CF3, CF2CF3, (CH2)nOOOH, ( CH2) nCONH2,
an .o |o al | bstituted 3-7 19 WO 2006/ 037028
cach i il o786

and Base 1s independently:

A
A
B N
I i B > A
B N w B N w
|
A or v ; wherein A, B and W are as defined

above.

In another embodiment, the compound of Formula (VI), or its pharmaceutically

acceptable salt or prodrug, is provided:
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menber ed carbocyclic, and an optionally substituted
3-7 menbered heterocyclic ring having 0, S and/or N
WO p@epamdent | y as a het eroatom taken al one or PET/US2005/034786
conbi nation; and/or each R9 is independently hydrogen,
optionally substituted | ower alkyl, optionally
substituted alkenyl, optionally subst ituted al kynyl,
optionally substitut ed cycl oal k -OH, -0-al kyl, -0-
al kenyl , -0-al kynyl, -O aralk cl oal kyl -
O acyl, F, d, Br, I, [ZCN IOCN NCQ, REQ
NH2, N3, NH-acyl, NHal kyI NH al kenyl ,
NH- al kynyl, NH- ar al k§PS_ NH cychoal kyI SH, S alkyl,
S-al kenyl, S-al kynyl, S S—acyl S-cycl oal kyl
C02- al kyl , CONH al kyl, kyl , C(]\IH- al kenyl ,
CONH- al kynyl , CONH ar al k cycl oal kyl, CH2CH,
CH2NH2, CH2NHCH3, CH2N( F, CH2Cl, CH2NS3,
CH2CN, CH2CF3, CF3, CF2 ) nCOOH, ( CH2) nCONH2,
, an optionally substituted 3-7 membered car bocyclic,
and an optionally substituted 3-7 nenbered
het erocyclic ring having QVI)S and/or N i ndependently
as a heteroatomtaken alone or in conbination; and/or
wheretrach R10 i s i ndependently hydrogen, an optionally
substituted |l ower alkyl, optionally substituted

enyIné pptasopaldly st |, optionally
where KORYR', R Rcylg & f}ﬁqh é&g&%n%%% CH2NHCHB,

DR ur B o im0y e STt v

acid. TiBa bubéaiyRaRRdM: by arty of%ﬁnul%ﬂ“/l} Gk24nd @'ﬁé@ldependently valyl.

(CH2) nDO0H, (CH2) nCON d’ and N Iacyl and/ or Al
Cﬂ\l nartgcﬁgargﬁ%ﬁggalhl%{l{ " ﬁoql?&oq%?hfg rrr%l(l: g\élg;vg}e i}g é)?)armaceutlcally

accepﬁbremaltar prodnigvhgreof) idprotidedricwhichcal |y  accept abl e
salts, esters and prodrugs thereof are provided for

X isWS&nldfyrt he treatnment or  prophylaxis of a flavivirus,
pest|V|rus or hepacivirus infection, especially in

L S e I

optibPdlly tsasgmne& h]lkfyﬁﬂt eﬁ%mﬁaﬁ& awhpstifuded @%ﬁ;amyl ' $SHBH, CH,NH,,
hepacivirus. In one enbodi nent, a nmethod i s  provided,

CH 3, Sithdl(6HmCHils IGPhg?l,aCItIﬁ\éaCHeGN, €t%EL1, iGle, Gnbitint and/or
of a conpound of Formula (I)-(VI) to a host suffering

eacf ROnisindégendértly AOHS BpfiGiallpgsubktitited fowaY ialltylUsptionally substituted
pestivirus or 20 WO 2006/ 037028 PCT/ US200 /034786
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, -O-alkyl, -O-
alkenyl, -O-alkynyl, -O-aralkyl, -O-cycloalkyl-, O-acyl, F, Cl, Br, I, CN, NC, SCN, OCN,
NCO, NO;, NH;, N3, NH-acyl, NH-alkyl, N-dialkyl, NH-alkenyl, NH-alkynyl, NH-aralkyl,
NH-cycloalkyl, SH, S-alkyl, S-alkenyl, S-alkynyl, S-aralkyl, S-acyl, S-cycloalkyl, CO,-alkyl,
CONH-alkyl, CON-dialkyl, CONH-alkenyl, CONH-alkynyl, CONH-aralkyl, CONH-
‘cycloalkyl, CH,OH, CH,NH,, CH,NHCH;, CH,N(CH3),, CH,F, CH,Cl, CH,N;, CH,CN,

CH,CF;, CF;, CF,CF;, (CHz)mCOOH, (CH2)mCONH,, an optionally substituted 3-7
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hepaci virus, and in particular HCV, infection. In a
particul ar enbodi nent, a nethod of treatnent of a
whomb/o3tbect ed with a hepatitis C virus i s prorCTIEs2003/084786
anot her enbodi nent, the use of a conpound of the
i.nvention for the treat of a host infected with a .
ment i Gy ciic,and ﬁggmlwaﬁ[ﬁssulogl%%g Fgie e heieaykli ing having
0} Sedi‘f@ﬂlﬁl'NTﬁiﬁEpenﬁﬁﬁl})/dsral{%téﬁatﬁﬁtta%élon?& i6leSABRSHG; ahd/Br

conpound given W |l depend on absorption, iInactivation

NPT M Y
alkehjél optidratly tstibdtinetes alk§mylabptishally Isbstiged ¥adlyaleg1l hloﬂo alkyl, -O-
severity of the condition to be alleviated.

It
alkepy, fQrallpayl, rRyapkybo@-exeiaalkydys QuagylpBr €1 B1, dr CNu ché cﬁCN OCN,

NC Oy KB o O NI ARy N PO MRS Ry, NH-arall

NH-ayndoilklyEl BHo S erdisyl Ofralkenyld§atkynyh S-arhlkgl, Seacyr$-cycloalkyl, COz-alkyl,
f th
co@@m@gggn' 7t CoN Sl S RS ks AR R . LR Sraikyl® conm-

cyclafliit, @g@ﬁ{ VEHYSH,, 20H,NAEES | WP%N%CQ?Z),E‘@HEF f tﬁYCN'GIJFZN3, CH,CN,
conp

t hat exhi’bits an
CHzC)]Fp,i €4b| CFbEEs (ﬂihthOQHM (CHe):«€@NHab|, ean I%Ipaonallyr gsbstituted 3-7
w thin,t he

mergitfed GocItiic) aPd o SpifRt sSbsstited 3T o] Hilfacyctic ring having

O, Shind/#N 1n8epdﬂdentl9‘dsﬂx€heté?oatMn tal&ﬁhChlch'Q:V&irQIY coﬂ:fmelon and/or
Li ppi ncott-Raven Publi shers Phi | adel phia, PA,

each ﬁggtrmg%pen&%?& hﬁﬁ%g\% ﬁXﬁé{% ?ﬁt?sﬁtd}&%? llg\g%‘r alkyl optionally
subslﬁagadz ﬂkemrwtwnawmulnuteamlsyugu aipaon;ﬂb/csubattﬁfed ,cyclﬁakyly CH,OH,

Ch g b i TN P ot Bl SHA, C Bl SN, CFs, CFACEs,

(CHReoD V@ th%fqmﬂl Lbpys, |srael turkey

nenlngoencep itis, Japanese encephalitis, Jugra,

carpft TR RSy SECHE bR OREEE: (AL R, coom,

(CHbROWN,, bhd N-4dsBhador Modoc, Montana nyotis
Ieukoencephalltls Murray vall ey encephalitis,

Negi shi, Ntaya, Orsk henorrhagic fever,
A‘Sﬁd n%%nnh bat, Powassan, Ri o Bravo, Rocio, Royal
Farm Russian spring-summer encephalitis, Saboya, St.
each 1y s wdeprodpmly 1-tis, Sal Vieja, San Perlita, Saumarez
Reef, Sepik, Sokul uk, Spondweni, Stratford, Tenbusu,
Tyul eni y, Uganda S, Usutu, Wessel sbron, West Nile,
II. Methodsefdseyel | ow fever, and Zika. Pestiviruses included
mﬁthin t he scope of this invention are discussed

fil’ ex{eaen@deFe t?la gq%i vﬁéd n%l %%&H)FSE&&O%IB@&C@ f‘\l' I%aa\‘?g rgharmaceutlcally

acceptBbllb| bfif3erestersPiahd astednigs ’c‘the@é‘f at ppd e For 1806in the treatment or
Sp ecific estiviruses |nclude wWthout [imtation;

prophblawwéf gi Hayivignsar PRYYIRVS Qrshapagivins ynfegtiens syspeniallyim dndividuals
dlagnésﬁé(l'je{)ol)r/dgfﬂltﬁsg(ﬂw s, Es?lgtm%%b!lﬁgaaﬁguscnl%&foﬁ WA Béiﬁg 'at risk for

i sease Vi
becoming infected by flavivirus, pestivirus or hepacivirus. In one embodiment, a method is
provided, comprising administering a treatment effective amount of a compound of Formula

(D-(VD) to a host suffering from or at risk of suffering from a flavivirus, pestivirus or
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21 WD 2006/ 037028 PCT/ US2005/ 034786 The hepaci virus

group (hepatitis C virus; HCV) consists of a nunber of
wa@b@soB2s el at ed but genotypical ly di stingui shetl/@S2005/034786

viruses that infect humans. There are approxinately 6

hepaciyfie 4 4 ég%ﬁaﬁﬁg*éﬁv L (g ulﬁ%ﬁg@wm%e% method of

treatm@RGN B6kt \Mt%&te& 'Withp@ﬁépaﬁhé d wusofs p'?&ﬁé&i Vid 4R8tfer lefibodiment, the
row efficiently in cell culture, bovine viral

use ofc gempaimdvofrthe ifveting forsthe fireatmens ol agwshirdentebyither flavivirus, or
VI r.us, T £ G0 ounds of i nvention
pestivitld {prdifed i o kit e RGO TRPVRE s RICE. | 1o One

enbodi nent, the conpounds of the invention are
alibg Mpsages «f Weagampound given Ml dapsedlione Absorptidpe inactivation and

excretfb‘ﬂ%ﬁy Bﬁﬁle%lg% Qsd%fq' ﬁl%?f%cfb?g ﬁrg)t\ﬁ'[ t%l tjh¥se fhif the art It is to be

anot e conpounds are mnis
noted thatidosape salaeowill alsé usiyorith the Sewitﬁbﬁthbrdbﬁditlﬁﬁ néd be all®gated. It is

ompounds of, fhe invention are adm nj red in a
to be fﬁﬂﬁ? rfa@sm@éaflfﬁ}orawmlaé spbjert; spectic @@egepqegmensmé schedules

shouldCis¥ £dfy€d’tecpt5ve? l‘lﬁiepic%ﬁilx&alﬂ tREindRAdUM ndedrankiNfe pr-wf%smnal judgment of
i ed nucl eosides of this invention may I nhib

the perr$oenvadmmw$enqgeglt sugiervisingrthé @panmlvturatum pf)ﬂ;crrecvrawltlons In some

embocf1 Ct I VI %/IY %I\Fd e%SrI{,lg eailf ;%rrs]m%ﬁﬁzor §ntfa[v1‘flpﬁscog}pound that exhibits an

ECso dfapalcsu_mmayﬁ@m Ein Gt M fsMedifabl. tro according to
screening nethods set forth nore particularly herein.

gy st 1ﬂ%h¥d Q\ﬁ{h% '{l])d;{] §copteh€f e %‘)’eﬂig&rp eag}sél}@né&/ Lg@ferally in
evalu Ing the conmpoun the assays described heré&n
Fieldsoiiralogh) Editotdn éhelds;rﬁ i Nrddnipey Tasgyand| Howleg, BndDdLippiiicott-Raven

. 1 he antl- VI Vir estivirus or
Puthf\%r&ai’L ‘f‘*@%% {mi%%ﬁr e SBESit: dlantyiruges; felude, without
hmltaﬂ‘&ln Gt kALY oﬂlfﬁ’%, WW BAg5AS BahYi, BRub&d uﬁﬁssﬁ?@ara Cacipacore,

pl aque nunber virus in vitro, accordi ng
Carey dslaidb d2akee batf DenguarbrRengaet2, Qengud §, Pengierd, Hige HiliYEntebbe bat,

i. .5 he _compound’ s 0). In ref erred enbodj nent,
Gadgels, Sty BafeRRon, Fritts Theecobrist BGyS riopigogasegpaliis, ‘Japanese
encepHalifibC digr¥, Jh@pa, mdﬁknl(kfﬁ%lﬁr KEdb@gou, 'KoMobe, Ké\Rango, Kumlinge,

active conpound can be admi ni stered as any salt or

Kunjitpr Kygsaepr: Rewestu gispaseadsngts Loapingnilli Medhens dadece Moritana myotis
leukoegxgﬁ%ml&s (MuHE aﬁé A cl%gfl’lﬁ !a)({ 2{1 nfil'e%@ﬁ :N@a)gah OR& ﬁQrElorrhaglc

und
fever, IRhnbmFi?dnhriga.t eRmmdsﬁs RibeBiahe, RbabJTR©9alt Fa&fl, IRussian spring-summer

cepé bl e alts(alte atlveLXIreferredto as )

enceph%ﬂﬁ,s OB %III"S}“saE'&C@B alfise Sah Vigie,) Sam Rerlite ympetmBeet, Sepik,

Sokull.Ylé"“ﬂbnh@%mb%%tf@xldkyﬂeﬂ{b%gu OTYLQQM#' Uggn(ﬁit St RRutu, Wess lsbron West
-positioh, or oh the purine o yr|n1d|ne base

Nile, Y@oped@fYéllpWaﬁevmcmsﬂtbkal |y acceptable prodrug").
Further, the nodifications

Pestiviruses included within the scope of this invention are discussed generally in Fields
Virology, Editors: Fields, B. N., Knipe, D. M., and Howley, P. M., Lippincott-Raven
Publishers, Philadelphia, PA, Chapter 33, 1996. Specific pestiviruses include, without
limitation: bovine viral diarrhea virus (“BVDV?”), classical swine fever virus (“CSFV,” also

called hog cholera virus), and border disease virus (“BDV”).
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can affect the biological activity of the conpound, in
sone cases increasing the activity over 22 WO

wQoee6/0887928 PCT/ US2005/ 034786 t he parent conppPOTUS2005/034786
This can easily be assessed by preparing the salt or

RS R s SO Bk & Bl HO R phig P ebly related
but gehﬂ@fmaﬂf’ dlshﬁglﬁﬁlaﬁi@ vihek fhat inff&t ﬁ{uhand | Ther@‘ﬁf‘é fipkd:@Radtely 6 HCV

The term al kyl, as used herein, unless otherw se
genotypse cntli mare thane$® sulypess aDveatoe thes similagjties betb\reamqhzetdwruses and

epsc LA B 1 BSSPHIEY o B S o RS SHRSEAR i co

culturé[E§dvile, vikdli dirdaoviRish@BVD €} iy bfterd ugflys a lsﬁﬁ@ﬁa@@ll& study the HCV
cycl opropyl, butyl, 1sobutyl, t-butyl, pentyl,
VITus. cyc| opent yl | |sopentyl neopentyl hexyl i sohexyl ,
cycl ohexyl cyclohexyInEthyI, 3-nethylpenty|,
2TRe dd)mpdnbylb fofitthyd invemtibn2cad- sk adrhilnistdred yla. anyhsithlsle mheans. In one
embo%&ghig gxesqgggpt@gpig bfs\t)i'n% ﬁp%;ﬁﬁgﬁgrg A5 Ubs;eld?ﬁrm Bg I%léglﬁtbsreembodlment
t C
the coﬁ'}rf)g%ﬁc%s eg& gggﬁnéitgrgg ?Iﬁrsc’a?feﬁagﬁg fxn#aebgﬁ(%tha%g%mbﬁ ih%%mpounds are
admin{s¢ered vi@gh@raven@rs-iefusiph, CH2F, CH2Cl, CH2CF3 or CF2 CFS)
hydroxyl (e.g. CH2OH), amno (e.g. CH2NH2, CH2NHCH3
0In CeRavh CeRdbadiments K Yhe EbAPourdisy bAthé AnveétiéRX¥re administered in a
yl ox nitro, azido (e.g. CH2N3), cyano (e.g
P armw@&al Y a5GPBtabIF carser oF e?@lﬂlfﬂét &he paBSTOTOTCIpient p@n be useful for the
phosphat e, or phosphonate, either unprotected, or
pThé eﬁbchﬁedialmtboaﬂsgdrof thiss ikveatibn tlﬁa)t Hoakidit ﬂk\i’lkfirm pestivirus or
art, for exar as taught in e

th
hepacisiis QeI BUYYi nNeﬁlgaﬂ e cagy he h%gqeggde Sohihh plifity to inhibit
 flavividd peRfrus dviad %dl?ﬂeragcgg&mtg Cfi 9}?% dc@&t@fd%‘% 2LehiRY methods

refbrence. Vhen a ra ge is refer
set foﬁbemmbl paati¢udar]y héreine aflye dag needihit detormmd e]me rsplmtmlhy of activity by

l.ude each. an ent of t
evalusBf S g B e BrevS BTl Wi fr prl anp BRE Gt Bry sssay
alkyl is listed, it is neant to independently include
cn gnryembadimenti fhe, effEagy kof| thecanti-flakiyitus,Cpestivieys aanbiepacivirus

compo%fl% lﬁ(é yf %céo(?‘{hqg C:Qﬁclg e%%cl%{%?tleo?lg ttjcgo?rgp %ﬁla?gcﬁ%qo reduce the

_ e3s GPHET W ae S
plaquﬁﬂirﬂhi@ﬁdle&tmﬁlz@ itro, BEcondifg th method$ scﬂp’@ﬂtl@ﬁfo&cﬂpmicﬁaﬂy herein, by

. c (for example, cycloprop al k gr oup
50% (- ?léll‘%?ﬂl?iﬁ’uﬁétsﬂa%@)osl?|atp&?f€‘aeda%g‘ﬂf¥1§‘ﬁ% ¥hetq9fr@eumbﬁmblts an ECso of

less thl?h §3 . t fAR) ES8haP llndr&’ﬁl)fay ibighed 1n this
R

app I on; en a sui tabl e nnlety, | ower

.S typical Slnllarl when al k | ower
Jrfﬁ%a%lge B S eargtinislgRn s (e il Ry Prigug that upon
admlnisﬁ’éﬁ‘én abkihk feBipianPii§ adapablB eoft Efd%(ﬁh%ydlﬁmlﬂ Oor0 [ndlrectly the parent
aryl am no refers to an am no %rou hat has one or
compaainy pr ¢iat exhibits activity itself. Nonlimiting examples are the pharmaceutlcally
acceptable salts (alternatively referred to as “physiologically acceptable salts”), and a
compound, which has been alkylated or acylated at the 5’-position, or on the purine or
pyrimidine base (a type of “pharmaceutically acceptable prodrug™). Further, the modifications

can affect the biological activity of the compound, in some cases increasing the activity over
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aryl substituents, respectively. 23 WO 2006/ 037028
PCT/ US2005/ 034786 The term am no acid incl udes
woai0a/03doks occurring and synthetic a, Ry or SPEMURIN5/034786
acids, and includes but is not limted to, am no acids
fo eins, i | yci al anji ne, vali
the pafc,EompOurdl, of s Eithessity b RSN &Y PR dhe ik prodrug and testing
its anfiViv4d2@RVAN acddr@hb N6 the Bletidls deltrBedindfoin Cé&s&ﬁfxnﬁlethods known to
tyrosine,” asparagine, glutamne, aspart ate, glutanate,
those $lvlé¢dwlethmrg| nine and histidine. In one enbodinent,
the amno acid is in the L-configuration.
Alternatively, the amino acid can be a derivative of
III. abafikitionyal i nyl, |eucinyl, isoleuccinyl, prolinyl,
phenyl al ani nyl, tryptophanyl, nethioninyl, glycinyl,

afél fr%llﬁl q@qrfsg}?ﬁgﬁ%ﬁeﬂgf{lgltesesld& %{Ml%zqrpggllggétr’gfe&p a saturated straight,
branc}%eﬁs bf‘)ﬂ&chca'bﬁ'[fwysl»ec?xﬂfaﬁl 'OQ'thYllary ﬁ’ycﬁ'l)?a{?%rf oP LIV, to Cio, and

3-leutinyl, P-""isoleuccinyl, (3-proli
specific8Uy hnelydes methyy| tnﬂhotcrryghyip hﬂm}J pr(8>}'hetshpmpyh}dyplopropyl butyl,

1sobut§']§ ?é}.{txfs %%ﬂ’tyl( ngg gér}tnlé ﬁwentt)(g%ggﬁe{%){h A—&F(ylcylssgl?exy}/ cyclohexyl,
cyclol(e?eyl@\ﬁ?dﬂ%ﬂt @yllneth#'%e V%’l uR gt @itlethy(birty1y Sdndy ,3-digretiy@butiny| The term
e

-hi'stidin n the termamno acid is used, it
mcludp%bothénbstm@pé and angybstifuted @il igeouand Maietigsavidrehich the alkyl group

can bedéu%?ﬁtﬁﬁeﬂr\%ﬂpt)nee&pﬁo%fsukgg‘.leqlgg ?erlg‘cbecfi]; fr&nr{ﬁ‘ %&) gﬁ%lstmg of halo (F,

I C am no acl not
cl, BrR>r)I) @e.g8CHj, )EGBﬂahyHmth@Hzm’;lUmélR beamm) hydroxyl (e.g. CH,OH),

aminoyfecy %ﬂ%ﬁwﬁ@% e 86 o RSTCHy 9 allinings Y, alkoxy, aryioxy,

nitro, 3SR A5 n %? hdGe. gan%ﬁ’;hdl\ﬁt Sulfhidt AT ?lelfdté’ S?lﬂﬁﬁhomc acid,

argi nirn d| ne -l D and L- configurati
phosph'd‘t% ¢rephnsplpomteectthd unpsotected) dramefectedrad nenéssamy, as known to those

s A 0 il b o o

Synthésid, YEI8r WilkHahd 96nsD Becfdﬁﬂ B 199U [’1@1@5? fhcofpotteEby reference.
varlety of “oxygen and nitrogén protec |ng groups” are

Qﬁ}‘%’ﬁeg tgg' %i?ef?#é}i lr%!) gg t*lel Q%etcﬁ?ca? %ﬁ’her & alg% InlgeanrtII étgdependently

mcludetehar mse\zesp ecmpoet of mfe emsget Qt\sphl emuilumting) BRdiple of ﬂns when the
apht hyl, and typically p term i ncl udes

h
range {3 &Iy tﬁtlé?ﬂedahtdls by OBl PRS- G G Ryl O alkyl, Co-

lkyl, 859 enpSHbstituted with one or nore noieties
oy 'séle tglg(p rlr(?t he group consisting of hydroxyl,

G 3%15%/ U sl e, A5 wiessimilenmBiekpsiitieq etetsto a o 4
saturaféh%ﬁ'ﬁi@ﬁf SrarRhed b0 PR Rte, %'ctybl‘?cr (%F@i&ﬁﬁ@tcﬁl@lopﬁfpgl) alkyl group,

pr ot ect ed as necessary as known to those SKi

mcludmgebcﬁh §ubsf1t31|tedegmlrpp1$@bstlaged &H@ht Un&psgog@mélse snecifically stated in this
appllcgtﬁoont eC i r?l? %gp?utabrie %g@ I%W%Y 9 kyF tsyplcaphgm\”arﬁfy w%en alkyl or

ons,
lower alkyl is a suitable moiety, unsubstituted alkyl or lower alkyl is typical.

The term alkylamino or arylamino refers to an amino group that has one or two alkyl or

aryl substituents, respectively.
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The term al karyl or alkylaryl refers to an al kyl group
with an aryl substituent. The term aral kyl or
waeybabloyd refers to an aryl group with an al kpdT/US2005/034786
substituent. 24 WO 2006/ 037028 PCT/ US2005/ 034786 The
tié% m hal o,. as used herein, includes chloro, brono
termg piing agid anclydes n@@mﬂymvw&a@ﬁmtbet@ ) me@m&no acids,

and irgRldEs B ol IR0 o PO TOAROM o BT bl anine, valine,
leucine,yisdlewciad, lnydthionink opteenyalakide, trgptphana bioline, sefiak Utirdogine, cysteine,

tyrosirgeue%ﬁhf))agg qg%gg\igt)@?ﬁ%q? :ﬁk%/art | nCllll1J gl!pg | S)@?r%% law%ﬁ%laoéy}%g&&( ine. In one
embod?iﬁ’l"ehlo'ﬂ\?le| Ariin® WRRE 1st1Httl’§‘edL3@bﬁf‘ a0 eRltelativedy, Qﬂe Qxlnﬁﬁl acd can be a

to C4 al koxy, sul onate esters such as” al kyl
denvaaVQMfyalalssdJ phlmw,l lgugiolyly diselguesintyhapesdioyt, mhylatmmymumtOPhanyl
methidi'wgr 1t r.i hos e.ester tcrl te%] OF osinv] . lutaminvl
SR rres KR ORIy aifoth, Drrosipyl spsegrginyyy glutaminyl
aspart&ﬁ ggluﬁiré'@ﬂt hbykm?r REdinih i | Mishdﬁ&l d'chhﬁBX | r[?—R/QlYﬂy?' |B’ leucmyl -

groups in the esters optinally conprise a
1soleugmmy1p Biﬁhﬂlnb/br mphbmwdmmyyl B- ﬁyptcwhsn)tlp [hme&nmhngg o[BHglycmyl [3-

i ch the non- car?}] is. | ower alky
Se“nybs[é&hfﬁ%‘?@}’l B-exseeinyly 3o ﬁﬁ%ﬂrwnxl @eglafmmayl Baspartoyl, B-

glutaro u’c ?zlg %lé% I rﬁ I1Ec§}g%%ﬁﬁ[}&| ngf\’hgré tﬁé % eg.%tlr?osgmgrls used, it is

consided hybew&lsgéthﬁc tan@llﬁiﬁpblydeﬁﬁ%stbsurga)f%abﬂ ofiehd) BitersaTth natural or
even nore typically 99%to 100% by wei ght, of the
synthegie snypaeed, inslyding Biraet bmlttsqhgt anB e lyeine, #arjpe valine, leucine,
t f this
isoleuét ﬁggﬂ Hi%ﬂ rff:t %ﬁkn&ﬁ?angﬁeh a ot Sgﬁ)g]{‘{g’nst% a? 1) eppipg, caffsteme tyrosine,
asparagﬁantglmmrne a@laﬁhﬂearglluamitb,ﬂy%ﬁaéﬂhr'giilﬁﬂé ah&dnstfdﬁfee irB tHeOD and L-
a nucl eosi de conposition that includes at |east 85 or
configyrpiPBy wei ght, typically 95%to 98 % by weight, and
even nore typically 99%to 100% by weight, of the
nlb¢ teomi ‘Pegtedtér’ asarsed hchein a'ndrqmﬂdss bthgmish defiddantecsafo a group that
. eci es or enantioners i ndependently" i.s
is addgE o Brs@en, HE0RSR PSP ST SEHLIo PYEbi S gl dpelign o for other
purposeB d PRI (ﬁRﬁIyF&ﬁand/ﬁfrbg‘él HrofeRen gRMbs XrefI{n@Wn to those skilled
application to applicati on Thus, in a conpound such
in the ag oRorgYMcC synihesiein R' is "i ndependent 'y carbon or
nitrogen," both R' can be carbon, both R' can be
n'ﬂ“hé Qﬁﬁl’arylois IQB@hHemQaﬂid iﬁﬂeéﬁ&iﬂt&i’ﬁs@@ﬁecﬁf@i edfBs fto Bhenyl biphenyl,
rmhost, as used herein, refers

or nammlilbdelanwww%ﬂy R iy drcdudsr hath rrubiiteted qnﬁeunsubstltuted
mmetﬂéé r T'ﬁe 51?![‘ g{oﬁe leb ﬁé ?ubshﬂlﬁdu\gitﬁ] Bné 6l I:nol‘e,' Iﬂgﬁt1% wdﬁ&g ghe group

unan. ternative
consistlag mj hy@roay]pannnu)falkyﬂmnihb,aatylahnnm allexyt amgilanys niro, cyano, sulfonic
.gen one ose epljcation, or funct

., hepaci vi r |
acid, 335155 POBHOHS 2Kle PLOMBTon s IRD BT\ LG DR IGesHD o protected as
necesshRE dsSBWIPES those skilled in the art, for example, as taught in Greene, ef al.,

Protective Groups in Organic Synthesis, John Wiley and Sons, Second Edition, 1991.

The term alkaryl or alkylaryl refers to an alkyl group with an aryl substituent. The term
aralkyl or arylalkyl refers to an aryl group with an alkyl substituent.

24



specifically refers to infected cells, cells

transfected with all or part of the flavivirus,
W@e®biosioesis or hepaci virus genone and ani mal SPCT/NS2005/034786

particular, primates (including chinpanzees) and

h s. .l n nost .ani nal. lications of. {he present

| KOl o, 55 sed Dere anchids £hifra, Bomfriodo. 358 ygpro.

2006/ 037028 PCT/ US2005/ 034786 Veterinary . _

aph¢ tesmtacphrsfers to ¢ earbexylici sl estariin mdicthibemenrcarbanyl moiety of the

cver BT XoBOR) SORAGRY B RS0 1 Bt SHD. Monyain
includy thethox AheH Y1y gralktys int$@iing bm?»g heylbx aley] saELsd phehdkirhethyl, aryl
. to describe any pharmaceutically acceptable form (such

includipg ahﬁnéfkto@ﬂ?nqé%o@ﬁmweed withehalogen) Cidp @n allel er ©r tqy Cs alkoxy,

sulfongﬁI é{e%j%&fl%g F?ﬁk}fl) for Q:raﬂ%glts?lgﬁ{ngﬁ i&&ﬁ@g%g{jeit M@gqupgfég%gnéono, di or

mnistration- to a provi € nuc

triphosphatecsted, trillhh o maemeihoaythiyyl pubetituted bensd) trialkiyilyLi@ez. dimethyl-t-
those derived from pharmnaceutically acceptabl e )
butylsfiyly rogaﬂpﬁenafm%}fnjwc Badcgrouny m el esiers, fntiapyly cgmprise @ pheny!

T ngleUdin 085G 1 X8Gs i aMaglk@lolp TR &l 2 ety i
glrouppot gssi um and sgdi um ° al kala?ir;eélga?t hwﬁ% yég&sf%ﬁbcggl molety 1s

lower glklyki um and nmagnesi um anong nunerous ot her acids wel |
known in the pharnmaceutical art. Pharmaceutically

age eptd bR thel tdtgs “dubbtefitidlly Red ofPoUndibktaaiallySin the absence of”
nmet abol i zed, for_ exanple hydrolyzed or oxidized,

in
refers fq@ n%sqsideocog@qqitionéhq;m @t lspsti§§eor 9,9,%;@3 Mteight, typically 95% to
o/ an. Ty X o/ RO .ude .

98 % B3 SR apd Kefi Thofé BERSED S Do PO MG of the designated
enantigionpf than nacleosidd. i &mndhe rMbetdiment, inhithe andthods aeguakpAinds of this
: Prodrugs inc|lude _conpounds that can be oxidized,
lnventwdﬂw&ecgmpam ﬁ%wbsaggﬂrxﬁ?ee@enﬁvmw at ed,

dehydroxyl ated, hydrolyzed, dehydrolyzed, alKkylated,

dSiaileylyathe derma'tydlated trefate ooy el edide compsgition tHatiinetides at least 85

or 90 BB VB L o p RTABY ot = BBy plaFy pigaly 989K 1o 100% by

weighB6F théinuyleddlad, Id refadidel bdmiSrisiMESthéVdhethScaPEpecies or enantiomers.
hepacivirus, or are netabolized to a conpound t hat

exfl bits . i ty. 1V, Nucleoti.de S r Prodrug ... .

CHL S HBBAERAYL Y b peE SRRSO B, B i i

indepdndeitly applied| diatied dndepentenilabirem napplioatich &ciagplicatioRasThus, in a
sal ts, ion _Qf the conpound as a

ifed) . .
compayg ﬁ%&&q}&ﬁ’fﬁw TBR dbl wdepandentiycagron ofpiregsni Htagh R” can be
carborEBOHAY e RRGUAPEECIIO Mo REABR AR R Gk Afi6ec

1.
organic acid addition salts formed wth acids, I ch

f a _physi ol ogi,cal. acceptabl e anjon, for example,. . .
¢ Baglesindiot abivl et el o  utealilas ot gpuiceflufar brgahism in which

the viriBc&NfdpBcatt AntlaARE ell ?tilﬂ@é?hﬁlfiilﬁmaﬁem@%ﬁ:all?%qmt RAltdatively,
ket ogl utarate, and O gl ycerophosphate.” Suitabl e

the hosh ey hnicerrymigt & paryofathg dlayavirusy pesdivirus or dhgpagivirus genome, whose
replication or function can be altered by the compounds of the present invention. The term host
specifically refers to infected cells, cells transfected with all or part of the flavivirus, pestivirus
or hepacivirus genome and animals, in particular, primates (including chimpanzees) and

humans. In most animal applications of the present invention, the host is a human patient.
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sulfate, nitrate, bicarbonate, and carbonate salts.
Phar maceutically acceptable salts may be obtai ned
wagioag3meandard procedures well known in the B€T/US1005/034786
exanpl e by reacting a sufficiently basic compound such
.as_an amne with .a .suitable acid affoydi a .
Veterifify appficitions, inyreraB dROGHIORs Vi o A SlchrIrantigipgied,py the present
inventfhaERdheas chARpafekedP06/ 037028 PCT/ US2005/ 034786 sodi um
potassiumor lithium or alkaline earth netal (for

oIRGBy aRbn il 81V ok Coroffle™ i BP iuehout e

specifieatia o ﬂe&haé Qﬂy ep&ammmi@ny | ad€epitdbdel forgh {Such a8 Ghe& %, phosphate
the activity, bloavallablllt% stability or ot herw se
ester, %ltt frantester gF a pdated group) of wpudiepsidssompeund, aviiehipen ggministration
e e
to a %P%}] gﬁvgcges Hg‘lg s 'ilgltglo%&rllg g{ﬁggtlﬂ{d bPI popﬁlt{éaﬁ? NEEBhable salts include
those darilietlifomt parmmateuticallyracveptablie insrganic phoggahiattasaf andheids. Suitable

.nucl. eqsi de, wi i ncr.ease tability o
sals it} Siestidertisd FAMURE: mels sy, & potghip anf oy fikatine earth
metald @Mhasse cRBRInP ran&r%fgnehmr QERAS Midrbi® BIkeS RBRAL SvdIPkREWn in the
are alkyl, aryl, steroids, cafbohydrates, including
pharmswzﬁglar:d art], z’hdnmyyutgdailyembptabid mlowlgel wferMmny eergpound that is

251 ik g 83530 80, RS 56 o U i or

present QiRHNtBH.| \dal féxéﬂiﬁes df pedd@sRdinbluat @efpdasdst thatEiieediBlogically
a desired effect. The active nucl eoside can al so_be

labile QF%?‘PtH’édgTQEPSaOB a fmedenbandiety ofi the pcye gompowidyeProdrugs include
compdulnflt Ihdts &S b sfialRal Nedldlar O Wbl AR, Vsmyﬁtbxylated,

are incorporated by refterence herein

dehydidxylayesl; , hﬁro]yeexkedeh%zdrcﬂyﬂn alMidied! deakkylatdd, Ladjdatedndeacylated,
C. Pianta ne-interacti ve t her
phosph?rasrae%a ghqrﬁﬁ?ed. BrRrBYce; tﬁ? QYo tRmpqupd, ‘gl?eoa%w@ﬁs of this

inventfid prL‘ék’sC eantldi@ileﬁéti\}f@ Yhdibd ANiURE, OPestivithdDr Rﬁgpacm or are
Retro Viruses, 199 491-501; Piantadosi, C.,

metabplizedde @ compoyndshat exmwlssch\mtlsnhke K.L. Meyer, F.
Gumus, J.R Surles, K S Ishaq, L.S. Kucera, N lyer,
C.A Willen, S Piantadosi, and E.J. Modest,

IV. ..ﬁi‘%gﬁ&é S22 DF PRV YT d AR nsf‘ﬁ'}’\e/' ot Ihs:r t 'y' pi g_ Ved

Chem, 1991, 34, 1408- 1414; Hosteller, K Y., DD
Rinc¢asenwhée AomBansdsrare kufliiciestyibasit be ac;id'ﬁ thOfﬁl stahle nontoxic acid

o st B Ao s & Sl LA S st may b

approﬂr%@é ' fesi 6F SHaMnaltiEMB Seep@bleSsallY are organic acid addltlon salts -
- deoxyt hym di ne di phosphat e d| nyri st oyl gl'ycerol,

formed i yitll agrdsd vyclo ffor -ad pbygjelngivtld aengptablen enion.c farb examnple tosylate,
ST R TSR el GIBRs 2B BE G s,

ketoglﬁ!ﬁﬂat@-aﬁd (Ril9¢u¥®phosphate. Suitable inorganic salts may also be formed, including,

sulfate, nitrate, bicarbonate, and carbonate salts.

Pharmaceutically acceptable salts may be obtained using standard procedures well
known in the art, for example by reacting a sufficiently basic compound such as an amine with

a suitable acid affording a physiologically acceptable anion. Alkali metal (for example,
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"Synthesis and antiretroviral activity of phospholipid
anal ogs of azi dot hym di ne and other antiviral
woea@cestegles. " J. Biol. Chem, 1990, 265, 6112FCT/US2005/034786
Nonlim ting exanples of U S. patents that d| scl ose
ult

sodiurk P o ERRD s Al P EIAL CRE Blosds uson selsef gprbonyic

amds@hamq,esna(gﬂ position of the nucleoside or |ipophilic
preparati ons, incI ude U.S. Patent Nos. 5,149, 794 (Sep.

2 1 yat. 5,194, 654. (Mar.. 16, 1993
F 50y 37 gl A5 0GB haciR ol e Sdginidlgia o BnupBp s prodrus to
increasd the AdtiM¥, 8%%1&3171{3? GtdBilith ID3Heb i8S 4P Ghe ﬁ'ﬂopémes of the nucleoside.

5,256, 641 (Oct. 26, 1993, Yatvin et algl) 411, 947
A numheg of pucleatils pregrigdisands we kapwy; In genwal, etkalation; acylion or other

lipop gctg\ﬁlxlorc]lmﬁﬁgrﬁ o? rth%‘rgﬁ% ?b 8;3 n?é?o gl‘?az ()’fgg% nﬁﬁ}aésqge Wlltl increase the

stabih@l o) thebnbdd&otiiel ERargpled of 5aBGituermtgrowpsethatlcan ,re;ﬂﬁt:i one or more
554, 728 (Sep, 10, 199 Basava et al all of
hydmwm féoh § }ep'apgfbéarer?g% Aybystareide, easRehydraigse ingipding sugars,

1,2-d PR iafcBhbI8NS M ardi REEARA nl RODBhéd Gnd N. Bischofb
lis%igg?(fetr%entsat hat can bg Eiarttached tél t he nucl eosi deg'c oTberEel,

Antivigll Révearchy 833 h99)nl-diit i dmy afr thlesqoophbbllcsefbrlepwrwmaim, with the
discl i@eri}cl u%e. O 89/ 02733 %81%0555 91/ 16920, WD
isclogpfl nugiydsides i, aglipYHd Y5 Tethpiest 26273, WO 96/ 15132, EP 0

350 287, EP 93917054 4, and WD 91/19721. V.

Chhwiaefate wirlensisleganealsmbe provivee: apg I tphha:&loe@éh lipid or a 5°-ether

.. a n r
i, ST, WP AR LT LSl e i
KuceragieSt, N.Oyey B. dsiaké,ahCRabvens Mddysti E.&.| B.LoWe,uarsl Oy Piantadosi, “Novel

nmut at i on .of ne at encodes .for.an enzyne used in
membggneAnteragys efilﬁg lejﬂld &m@géfﬂmt dntubit dnfections Ji{ Vad preductipgognd induce

defecdv@f\/%& iR ”%D@r@somﬁdzeezwm eii99oor6 mss-@f §9a¥dosi, C., 7.

adm ni stering the conpound In inatio
Marased taF.natl. cMovmsNataclﬂ@ctKnH Meyer, ;i“er(ﬁmpss tJnRr Surles K.S. Ishaq, L.S.

Kacerf) k3 CRBNTS bl UUGEE 3 ALKl M ) i o

novel bfRer pﬁarﬂﬁa@@iﬁu@e& é§§ates ot e@ﬁ&mlvlt déhvfgﬁ”gfmah@hem 1991, 34, 1408-
can be altere such

ar anet er of
1414; BipbgNtaki %o Do &Ch@ﬁndf)woﬂaraonek%ﬁtuhmﬂlge@%ﬂ van Wijk, and H.
van dERTURR! - Bfeah0LibRiedd® RGP o MiEhar” ShELABARIney virus tpe 1

rephcﬂioheﬁ Sﬁﬁvlamdtmm—ﬁcrdeﬂs bABY- decﬁxylt}i'}emaﬁfel diﬁhd&plﬁaw dfifiristoylglycerol,
descri bed herein can he used in conbinatio

2 lipidrograg At dcoRhy B efn awerah ﬂanfé&fkﬁmeﬁwr 1992, 36, 2025-2029;
HosetlPNKiV 11l RO SuAAMIES H.ﬁ.‘:lLléH@ng, A1vah " BBEAD and D.D. Richman,

“Synthesis and antiretroviral activity of phospholipid analogs of azidothymidine and other
antiviral nucleosides.” J. Biol. Chem., 1990, 265, 61127.

Nonlimiting examples of U.S. patents that disclose suitable lipophilic substituents that
can be covalently incorporated into the nucleoside, typically at the 5°-OH position of the
nucleoside or lipophilic preparations, include U.S. Patent Nos. 5,149,794 (Sep. 22, 1992,
Yatvin et al.); 5,194,654 (Mar. 16, 1993, Hostetler et al., 5,223,263 (June 29, 1993, Hostetler et
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Interferons (I FNs) are conpounds that have been
comercially available for the treatnent of chronic

whepanstoes for nearly a decade. | FNs are gl ycopeDUstons034786
produced by inmmune cells in response to viral

CJddfection. LENs inhjbit viral replication of nan
al; AN st ehudpt Ve, Sl et HEMAE 2 oS80 Hosteter ct al;
bt d ' i F .
B e LR e D B0 e O T RREERRPEL): 5,543,390
(Aug. I6FAO9fo rYatvin b 8l. ) 8154 320 (Aogt 6,d1996 £Y atsin etlak);ednd. 5,554,728 (Sep. 10,
.Unf ort upat el t.he effect.s of |FN . are tenporary a a
1996; Bl WA F ol it R o SSeRPoanel stinyiy Solswmbe Toimutien patent
appliciols W (51653 4i73Bhili8 %uBStradntdmbi &t ise &HcREN &Ahkedhucleosides of the
infected with (Gary L. Davis. Gastroenterolo

] . 1 HCV : y
present 1igventipny -or Jipophilico pompprations: uirskde oW G a&9&a7§3di\¥g | YHRO555, WO

b N 8512, U, B90fie L5 S IE3RLE g Piso 27, o

93917054.4) odew 09119095 for re-treatnent of patients
afflicted with HCV using consensus interferon. U S
Patent No. 5,942,223 to Bazer et al. discloses an

V. agbhibiafidnnlERKeMSiiod Therdsy OF bovine interferon-tau.

Al ber et al. discloses
the conbination therapy of interleukin-12 and
i Kthap beerorecogmirrd that drupreesistant yerrenis o6 HGVfac eneugs after prolonged

S, incl wdin U S Patent No. 5,908, 621 to
st AR b et e st Pine PR Ypiefne Roslish it of o gene
that engded if@dan BiAh{ccuea ihoviral Replicatadt. MaME BficddP\of Adfag against HCV
. Patent No. 5,849,696 to Chretien et al. discloses the )
infectign ecay be HprRiouBerh, augnasiedyror; Festaserhibyapdministeling the compound in

combib S @rab il ERbRY obfrVerpbh B ira Kompound that induces a
differadCoivtdtiondmm drap caused by ithet gridegrie drugn dAleerfiatively; g phatmacokinetics,
. . scavenger. U.S. Patent . 5,738,845 to | makawa. :
biodisTfiQR G2 oLt At of MR A P b6 AKSIEO By SSEh FRBLBRIRD grcitemation
therapwtgbﬁﬁi‘all @fnbingi&?ﬂhefaﬁg(ﬂ %ch@ﬁom%ﬁgmﬁﬁ&m Y bebfse it induces
] / are disclosed in US. Patent No. 5,676,942 to

multipiegmaltargoug piresses. op, thegirent No. 5,372,808 to Blatt et

al., and U S. Patent No. 5,849,696. (2) R bavirin

( Bay t ey khed activeMcoRipodids, d&Bfbed herditR Gah s ,usé®Gf, combination or

487-494); Berenguer, M et al. Antivir. Ther., 1998,
 alternaiongyjpanothgy antivicl ¢aygpounds bavi ri n

(1- 11 D-ri bof uranosyl -1-1, 2, 4-tri azol e- 3- car boxam de)
Nonlimging exympleeirictudenon- i nt erferon-i nduci ng, broad

spectrum antiviral nucleoside analog. It is sold under
(1) Uheerfdr@fle  names Virazol eTM (The Merck |ndex, 11th

edition, Editor: Budavari, S., Merck & Co., Inc.,

B R LS 5 S s o e
treatm@ntSTZhRRAR: idpdti iRERY 83Dy 4 H4AIENEIN LS BlytEFbRinsPrédilced 8y immune

.and claimribavirin. o o ) _ _
cells in response to viral infection. IFNs inhibit viral replication of many viruses, including

HCV, and when used as the sole treatment for hepatitis C infection, IFN suppresses serum
HCV-RNA to undetectable levels. Additionally, IFN normalizes serum amino transferase

levels. Unfortunately, the effects of IFN are temporary and a sustained response occurs in only
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Ribavirin is structurally simlar to guanosine, and
has in vitro activity against several DNA and RNA

wo 200d98®28 ncl udi ng Flaviviridae (Gary L. Davi SPCT/US2005/034786
Gastroenterol ogy 118:S104-S114, 2000). U.S. Patent No

369510 prichls s iR HEV R L DR GRrosn FetiomeLl 815104

S114,2600)M am no transferase levels to normal in 40% of
patients, but it does not |ower seruml evel s of

- R o atenty 0iSBNES HOPHERARRICIMS ferterBo-piteh YlerBpies. For

examp‘lé‘,dﬂlSl Ptgen/clNcﬂB 93[‘1;‘88”%’ 8l et Atl diisclozesinkthods fdr béi‘bszithfént of patients
has S|%n|f|cant toxicity and is_known to ind

afflictegh afiPalC30 UHDE 2ODEREE HELeRRF/ UsD0BEe0aps 6,942,023 to Bazer et al.
I g

aisio ARG B AN SHRTGORIR Ry, 5. Pt o, 52863

to Alb(eﬂ emln@l);clbms thelcombistticat therapy of ingeddukin-$2 and intédEvon dlpha for the

ecatmgp, o eSER RN HoNol L GO SOHb6Ynip S et al

dlscloéés Rh& ubé‘&ﬁg&gétﬁ?reﬁé’ gB‘bQﬂhﬁ%Hﬁieh NhieABioh) foP‘tlﬁent‘era?Iggﬁt of HCV. US.

I ntronTM etol capsul es are not approved for
Patenterch $A9: Gi6yto (Ghretlen ed@hidificksesathe awse phHthepwsitie rlonepdr in combination

with 1&%&:0% {f%lﬁr alnng E}%y g%n%l’g enmo't‘égéépélgg rtgnYaﬁ%\ena et al. discloses a

comblﬁﬁimmHSM tatiapy eitipl intdrReeot fid fredigddidan Elcalvang@@C ES.i Fatent No.
ing ribavirin under the name Co-Pegasus in Europe

5,738 54.% t‘? kBalaa digclapestte use f bumgn ipteefeion taw pEetaias fon treating HCV.

Other mteﬂz*e pﬂ%ﬁgefdetfe% o)y f&ﬁﬁ;vgfeegggmh p ;'%[?n%efs AbRA3 to Testa

interteron ucts I nc eron- mann-La”’
et al., Bo®: Pajent anj ,872)80K 10)Blatt et &r, anch &, S.fRatame Noy 5 ,84%9)696. S
product), and Wellferon(r) (Wellcone Foundation) are
currently FDA-approved for HCV nonot herapy. Interferon
pr oducts currently in devel opnment for HCV incl ude:

B AR AT I <4 H—

M. et 41l Ah8Vit.eTeR, #9828 ¢Supbl. 3)y1250tFg)Mune,  OVNI FERON
(natural |nterferon) by Viragen, ALBUFERON by Human

Ar eg erg gﬁr}gfurﬁf&#ﬁ ? Iéz%ﬁ{aggfe %E C, ng) lsb % Fynthetlc non-

interfelroni- dehelhgnbroéﬂ p;bejcthl}n Anﬁwrdlllﬁlcliioﬁlﬂelﬁabgs Itae d;old under the trade
terfeq0 -1 b by InterMine. The_conbinatign of
names PiEalE] T B IFIck 107 (D 64 BaR BaitoroBugoRr 85 0erFlrk Co. Inc.
b I 1 ty1Q
RahwzﬂaNJ SEID4, 19997 R&FJ1 PSRk fPﬁfxgh)’%adt ?901 glgg%sh& g@éﬁﬁ%ﬁétU&fted States

hai ve patients (for exa , ,
PatentaNO 3498, 209hmdrr8&3918é5 (IGH: BB@m@mticzlsD@l)'scloﬁo rdmidnelaino rribavirin.

RibavigirS STEHalIE sl 6 gp Bl ko Hol i bR RV i piisE iR DA and
RNA &i‘ﬁ@@ m&admg\/ma@twﬂaae (GARY LY ansTGﬁgtroea{eﬁns@} 118:5104-S114, 2000).

:125-136, 1998 Currently, the nost effective
U.S. Pta pgw, 214771 TGN Pharmaceuticals) discloses the use of ribavirin as an antiviral

agent. Ribavirin reduces serum amino transferase levels to normal in 40% of patients, but it
does not lower serum levels of HCV-RNA (Gary L. Davis. Gastroenterology 118:S104-S114,
2000). Thus, ribavirin alone is not effective in reducing viral RNA levels. Additionally,

ribavirin has significant toxicity and is known to induce anemia.
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conbi nation therapy of pegylated interferon with
ribavirin (2002 NIH Consensus Devel opnent Conference
worooklos7okdanagenent of Hepatitis Q However, theCEHUSH®05/034786
ef fects of conbination therapy can be significant and
| ud Iu i ke synptons, anem a, and
Combf"g? et e(%DVY B&IY  Gastroenterology 118 S 104-S
114, 2000) (3) Prot ease inhibitors have been
dﬁe}f@nasé’&olfgé\r selly gibayvisia afeRebeiol®rapshles r(?%@ig) for administration to
N ng r
patienly B e Thy Cober oA wlep R Rl Solp 1 Mff Sl ev
infectipa da, cofibinagisa npitte Scéringtwoalpki 1r&brferoﬁ\lzblptbdl§:‘dts IReM® deand PEG-
erivatives, PCT WD 98/22496, 1998; Attwood et al
Intronf; Rgbste) Ca@ﬂal?ﬁ ae pgt er@{%@pﬂ@pgapy {llgaggaldng@lstratlon independent
\§
o e e O S 067 858 it P RRA S5 DD st 8recB fotmerapy
(i.e., admimstrition wishouh gibavisin). GHofferan Rat Rodhe Psi belliErib&adid 4fider the name

Co-pebt b phE DA RSl e 2B Ron it tron for e
treatm@R JHBCY) . OthBE AR Rfler feRbPPRIGBES MBIGIRSR ABfdn-A (Hoffmann-La Roche),

hydr azi noureas, and inhibitors that termnate in an

Infergen® dimephineefosmerly AAmgen’ppradhe, ans Wqﬂferptr@s(m’mmm Foundation)
are c&x‘?‘%&%’l IF‘HA g%@g?%dg efmla_ll oglﬂng)élg aPyVDa]lgba}'geﬁgt | t ucts currently in

develd}dﬂrbns ufos t HaMVe-ihclagdsl RoffirbhAO(Interfkerbn aslfa—2a) by Roche PEGASYS
6-tri hydrOXé-:B ni tro-benzam de derivatives

(Pegylra%fi iBieaiepATe alfaizay by Regheq INFER(GEM éwicxferory glfacon- 1() by InterMune,
OMN%‘I Ajhgtglal Rﬂéﬁﬁ{)ﬁf‘b @1'_1 CIQLB OIQ' %?/7Hm?1§x‘? Genome Sciences,

do K. et tlvra emsry and
REBMBWWIEWl a)lﬁ'g&es-s,erohﬂﬁ())mega hItd:rfm‘oxm by BaVddi8ide ADrhl Interferon

RD3- 4078, _t he fornmer, substituted t de with a
Alphapy ‘%‘B?%@%B“’éﬂﬁﬁ?s’aﬁ?& IpigEerom; gagme5 £y Eéﬂg?rﬁ@ﬂ
apar a- phenoxyphenyl group; Phenant hrenequi nones
Ebﬁs ég@bmgtlmtoif WF ymvdglabavsmn é@rotheatmtmelttrofeHﬁwbinefethndlas been

e%D? T T T e

Aﬁu | Hhahﬁadbltlﬁir h34)f18’5ﬂ943 2000y, C €onhinatioh &R tméMis FREMIEboth before
et al., Tetrahedron Letters, 1996, 37,

hepatltm égvel@sand e lastalogippkdisease dnpusay (for siample, Baisgaeer, M. et al.
i 4 I
Ant1v1? ef’ﬁéf‘ 48‘11?#91} Pa{i%% E?(%k'lo@)??m Fﬂﬁ'kﬁgré(iffmgé c‘ﬁ%e Qﬁw ff HOV is
comblmltwnl\thempy af pegyBitabimtpaferan wnhl rllkibvinnl(MZ I@I}émoﬁtdhyus Development
Confe{le_eg%;é Eigzthxb |M}n%g§éé§5é)ﬁ?%%ﬁigl © +v\é\e§qﬂ > ef;lg?h Iﬁgjgétg ro% combination
r
therap&%.Qxfl 958 Iﬁ%rélffg%ﬁgnysﬁ&%e(g}%%ﬁ%}éﬁ@ {lgemé%ton@%ér%%o 4hd faligue (Gary
L. Dayipt(eastrgerderalogytl 18154 0HSV1ANSD0P). ot ease enzyne has been
achi eved by the design of

3) Protease inhibitors have been developed for the treatment of Flaviviridae infections.

Examples, include, but are not limited to the following

Substrate-based NS3 protease inhibitors (see, for example, Attwood et al., Antiviral
peptide derivatives, PCT WO 98/22496, 1998; Attwood et al., Antiviral Chemistry and
Chemotherapy 1999, 10, 259-273; Attwood et al., Preparation and use of amino acid
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sel ective inhibitors based on the macronol ecule eglin
c. Eglinc, isolated fromleech, is a potent

WO pivelodtoes of several serine proteases such asP@EI/US2005/034786
griseus pr ot eases A and B, J chynotrypsin, chynmase

deriveiis § S g Geraan Raeit B ok 1oRURE Hind pigf Bofiicors of

serzne?ﬁi@féﬁ&e@sp&r@z%bMFl& hel HﬁtzsaCevzﬂQtNS' Aﬁ‘ﬂoﬁ‘&zﬁle teCt Weo 98/ 17679? including
| ow n U. ent 933 to Spruce et a

alphal@t@@lld@e@éldahydtaag@ucﬂas cfy@tléhlhéorp rthﬁtémnatnm bn elecgorfhole such as a

I nhi. [ ndopep ti dase
boromé: %% 7@%51?%2{.& g gt o&lexaﬂ]ipg 1ng§- %ef heéta[l Hepatitis C inhibitor
peptideWhiloigh BCOfWOePaiiBis C virus NS3 protease. The

inhibrtor is a subsequence of a substrate of the NS3

PRBhRaBRraRibRed Hibitett Qua ad D 6- mf}&r&s)faaﬁ&x%tbenzaﬁdu SRrivatives
of restriction enzynmes to treat di scl osed in

(see, for Sxapplee SudNK. ef 5/53BodeGId0b aRéy%Qp/etSlca! Remmh Gesmagications,

1997, 5o BRI, RERF bt el ind Fheriafiiray 1998 9, 130),

includy RM&DSQ%dVﬂ)@WOOQS%GfoIﬂerSﬁJb@muﬂﬂ 013 the'¥nide with a 14 carbon
2006/ 037028 PCT/ US2005/ 034786 Cor poration. HCV

chain andthg latieF PYOCESSEISE RAEE-PREROXYPRUIYSYPI n US Pat ent Nos.
6, 534,523, 6,410,531, and 6,420,380 to Boehri nger
|B@@1ah@irmeqwaoxm OBEGEDG 2By B@gamsbmrqmsp,s f@qenapiple in a SDS-

paciEafl, g BRIy RS T PRLECSIT AR A som e

fermeﬁ@ﬁqimmﬂtur@ Broth Eﬁf@&éﬁbﬁzb)ddsrbpn Q&eﬁ&rNﬁ&n@H IOhQ M et &aSketrahedron
bitors of HCV are disclosed 02/ 08198 to

Lettersy O34, n§17 cazw?amo AT S AR dhcifong Lenicilun
griseopfilsh ShitiDISFoASEARS aclifle i Scp IR B8y 8G, ¥ example,

Chu M)remué,a&eongnhncmndwaizcz(tdl)Cﬁl‘emﬁz;oLet&ng 1849i19482); umd, f or
exanpl e, that show relevant inhibition in a

r Ssledtbe- R sshibittith, Goasxanpls, bhsed o \(h3/ hédcrbunsicotile elgm c, isolated
rotein and NS5A/ 5B substrate (se for exa

from jeech pee, | ¢ or eXATPIE; r%‘!S“Re%‘ér €h, al 19@3cheggstrjgnﬁ9@7 36 1598 1607).
Nanoxﬁélateﬁdt@rlléyy ﬁﬁgpt‘ﬁg @g%st 1S, gtggse éﬁ%ﬁ@ﬁﬁé g&gl &.Té%gcﬂlg F]h’e design of
select1RD4nlﬁBﬁ)6rs d:rasbdRﬁ)Zﬂ, tl&ﬂ.ﬁﬁpro@tb)lec'ﬁlﬁ aglni cdlEgiin gnidolated from leech, is a
I for exanple identified in Kakiuc
potentyitgiiey; of 3EveppGSeriit, PIRIGberD FuCt 89 S pBSops (ROiE R and B, O

chymdfypsin, cynadsy bnE@lbtiBsiachem stry, 1997, 247, 242- 246;
(gp Hel i'case i nhi bitors (see, for exanple, D ana G D

e§evtal: U@Qgﬂfﬂ%&darscﬁm%éa{sk qmbﬂ&q fomfnp in%tggeg% of HCV. Non-

treat nent epatltls
limiting exasp&shnclade, ablut areRiop dimitkidrie thﬂ ﬁTl]ov&amg vUsS. Patent No 6,004,933 to

soac BRGSO PR S IGbAe B ot

U.S. Patent No. 5,990,276 to Zhang et al. discloses synthetic inhibitors of hepatitis C virus NS3

protease. The inhibitor is a subsequence of a substrate of the NS3 protease or a substrate of the
NS4A cofactor. The use of restriction enzymes to treat HCV is disclosed in U.S. Patent No.
5,538,865 to Reyes et al. Peptides as NS3 serine protease inhibitors of HCV are disclosed in
WO 02/008251 to Corvas International, Inc, and WO 02/08187 and WO 02/008256 to Schering
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(7) Polymerase inhibitors such as i) nucleotide

anal ogues, such as gliotoxin (see, for exanple,
woeooeasio2R. et al. Journal of Virol ogy, 1999, P@BUS2005/034786

1649- 1654) ii) the natural product cerulenin (see,

Corporgigns FY iShibio: FROHits st didtaseddn S bRERLNGS. 6534523, 6,410,531,

and 6400380 t® B%ehrir{g%{ webeldim 208 WOROPHED926 'EH&H‘H ‘Mgé@ %qulbb. Diaryl
(see for examnple, WD 04/018463 A2 and WO

peptidag as N§B Isexine RIOQQ?ISC pihibritose e UHCYadrs dlsch:xseq in Mb@tzmmw Schering

Corpo?it%g: i &@ﬁlﬁl d| 'n(rc::sz % flsgls%nnel prgfee 'Tﬁj-l ﬁy?rr%oé g‘lﬁf 81-e7d91sclosed mn WO

oz/osmuo\&ﬂxeﬂ@@cbmnoﬁu%dawwnﬁ/msmb mrsﬁal M@%is s@lﬂl@m wo 98/17679
Lett., 2004, 14:119-124 and Bi oor
to Vertgp Pharmacgyficatsy and JEOH0Z/4S HEcler Bﬂgtelr MX‘F@%ISHth also disclose HCV
on); 32 WD 2006/ 037028 PCT/ US2005/ 034786
pnna%?k@g{sd%stituted phenyl al ani nes (see, for exanple, J.

) 26Ds70lgsa SarxaRies o Framgle S Lo EEHRAIRGOR ' reverse-phse

HPLCSééE’a%I With bR fisBiM 0 Hﬂﬁfﬁeprgfeﬁ@&ﬁ%géABBasﬁbgﬁlté %@@ .for é)&'inple Sudo K.
exarpl e, Bi oorg. . Chem Lett.

et al, dnawmldlwgzrch 996, i}]énh8),|_qu¢c1a}llymmpoundlm 17~68®@, polss:esshng a fused
Shi.r.e | ds f.or
Cmars%m%ty sibtpEd Wihaohe i‘b@ﬁ %Bﬁ%?l@ésszg

) aDhingelidinss and BeaardideS fon of lésffsolg?rgl o Kdgiihi N. e . . EBS
Letteriuelzl 2172004Tak3 RN 3461 An n@@/ﬂ%}%ﬁsﬁl 19!513@I 247 242-246;
W03/ 062211 Al, all to | RBM Merck (8)

(6) ’é'\g?w ?xﬁulﬂﬂﬁ@ %9 rigk bt 1€, Biahd oéya? u @09185&%8 compositions and

conpl enentary, tor exanple, to sequenc
methodi fan tedv@mentroft epatitis ﬁ'o[ﬂ- &dﬁhtnljor é,gBhﬂS &; I\]Q‘ia)la (G Dt hEal Piperidine
See, eXx a

derzvaizggss phéryac%:;ca% ie;;ypo ontc 6hed‘6%f %’dtt‘ﬁﬂé gs%%hg 4 atmen of hepatitis C,

PCT wopmiesisag the 3' end of the NCR and nucl eoti des
371-388 located in the core coding region of the HCV

RMEsERe ifhMitctealRl.e. Alt M et al., Archives of
\/rg&%gy?llgé? 142 °5 89-599: Galderisi U. et al.

Jour nab of Cehhaécﬁfde%mﬁ% 9:¥ch ngﬁgo’tm&g’ %8662?0:1' e%gt%})le Ferrari R.
gt al. Journal of Virology, 1999, 73, 1649-1654);

ii) the natural product cerulenin (see, for example, Lohmann V. et al.,
Virology, 1998, 249, 108-118); and

iii) non-nucleoside polymerase inhibitors, including, for example,
compound R803 (see, for example, WO 04/018463 A2 and WO
03/040112 A1, both to Rigel Pharmaceuticals, Inc.); substituted
diamine pyrimidines (see, for example, WO 03/063794 A2 to Rigel
Pharmaceuticals, Inc.); benzimidazole derivatives (see, for example,
Bioorg. Med. Chem. Lett., 2004, 14:119-124 and Bioorg. Med. Chem.
Lett., 2004, 14:967-971, both to Boehringer Ingelheim Corporation);
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(9) Inhibitors of | RES-dependent translation (see, for
exanple, lkeda N et al., Agent for the prevention and
woe@atsmwet of hepatitis C, Japanese Patent PubPCT/US2005/034786

JP-08268890; Kai Y. et al. Prevention and treatnent

of viral dise S S nt P P-10101591). ..

(10) Nucl ease- sqlssui’atﬁql{% P@’SEQ&@P&%@%@ ?] Jl)B’OI Chem.,
Maccj ak, D. J2083, 38:9495®8airdl 99MedO8Aem. %osabﬂzsgzss both to
995: U.S. Patent No. 6,043,077 to Barber et al., and

U S. Patent NShire Bigggmpdns.); substuted ghiophenee?- @rrb%ﬂweqclds (see,
al.). (11) Nu a

for) the o1 cat iaeanpfe LBHE ML UEn L0 AREDATEIOPGM Bioorg

Phar maceut i calved. Uhdm dmplzoeceymwnxﬂ@ed)oﬂucd Shisd B&iﬁchem Inc.);
and their use _in éﬁ‘esat ment of

flaviviruses & ‘“égi‘ql e dler PH*“EﬁePét M@fl gem., 2004, 14-17 and
6. 914, 054, wh n
ed) dopGssso A é)%ﬁlb %/6e§40 T %?Cgorolgc’:.}fmdcrﬁecomc acid

Patent No. 6,812,219, 1ssué
correspond todemvwlacmésm,d"maéxammé,iBia:brigoMeMo@hemett 2004, 3257-

g%[/ Qgés ;t ia?ids O#’é@?@ﬁ&?ﬁ%ﬁ%ﬁ%@%@&t dalﬂ%)nﬁ{BM Merck

pestiviruses) & Qohugns and other host animals is
di scl osed in the [denix publ i cations that includes

a e C
© LA BB AUl (S FDAE compoars, o

example, to3sequenct' stiptches e dthe) 3D mm-dddingn mglcm)@Nﬁ‘BQ aff tha virus (see for

examgih K TRE Pl SRS 509 2 Iy, 9 R et 355 596 comprsing
the 3’ @Al io@AR) NZRI shdenucRidatdRSAW dsCiRbAtYd Af fRRLADESII SR e; cﬁlrof the HCV
See also U.S. Patent Publication Nos. 2004/ 0006002 and

RNA Gen foroeswie /dsMaet 4/, dechierso Vorzémno1 ¥ 11 89+ 92667Werisi U. et
- Jolff’%?'?fc‘%ﬂ@%{%@?%%@ 2084736772887 phar mceut

a fa nch uc osi de prodrugs, ,and. their
R SRR APRAf BERESR G R 3omoi . 0888 Nl Agensfor the

preveiﬁz%%t and ¥rds@ent Bf PepEHI08; ] s8! BertPubPUPL082888 90N Kai Y. er al.
Nos. WO 04/ 002422, WO 04/ 002999, WO 04/ 003000; WD

Prevengignypdaomined ofwrasligosal Bpasise PatenhiRub. dPJO1 9£594).
vari ous phosphate derivatives of nucl eosi des,
(10) i Nu¢laaperrgsigtant ribozyiBes @ee, fat exampie; MatciBRDDOJ. APl Hepatology 1999,

50, oL SFFL 0l AT TR 6 B PRSI Grpos 5300325

and 5,080,054 T rapdrrepr). Uni versity and the University of
Ceorgi a Research Foundation, Inc. (UGARF) discloses

(1) tNﬁclH@s@d@fanglog:{ | H4Q&E ozﬂktpltfe@ﬁ' &8 s10bed f()pecht: r @ BRY 0P fFlaviviridae
in US Patent No. 6, ,587. "See al so US Pat ent

lnfectlpuﬂal i cation No. 2002/ 0198171 and I nternational Patent
Publ i cati on WO
Idenix Pharmaceuticals, Ltd. discloses branched nucleosides, and their use in the

treatment of HCV and flaviviruses and pestiviruses in US Patent No. 6.914,054, which issued
on July 5, 2005, and US Patent No. 6,812,219, issued November 2, 2004, which correspond to
International Publication Nos. WO 01/90121 and WO 01/92282. A method for the treatment of
hepatitis C infection (and flaviviruses and pestiviruses) in humans and other host animals is

disclosed in the Idenix publications that includes administering an effective amount of a
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99/ 43691. Bi oChem Pharma Inc. (now Shire Bi ochem

Inc.) discloses the use of various 1,3- dioxol ane
woo@cessrgles for the treatnent of a Flaviviri dB€T/US2005/034786

infection in US Patent No. 6,566,365. See also US

. T T DTN o —

acceptéBlel saRr ﬁfei‘é@)m aldnihidlel<@adiihenaldRe oMR %ﬁ%% 8fttbnally in a

WO 00/ 50 4. |oChem Pharma Inc. (now Shire Bi ochem
pharmpeguttirally agseptabls|comees. Bae ialsod).8t Raent Publigativn Nos. 2004/0006002 and
ands 2 7 ' r eat ne
L R e g s B
also dikclos2®0id/ O%1 P3fedt dFubliedtionaNiol mwﬂMUV%EhMcb&ﬁ%H? nacceptable
No. WO 01/60315 (PCT/CAOL/(Q0197; filed Eebruar
branchegonycleosidr moadiugsn caid: thew| use inthe t@ﬁ%@ﬂé@@ﬁ@‘drm@ugavmruses and

s UL 5,803 oL RE KWL D, R ywonmss, wo

04/0010007 3/ Q2 08/0286%5 aldswWOWs/03818.6184, WO 01/ 68663, and WO
02/ 03997. US Patent No. 6,660,721; US Patent
PBRIth Gt HﬁﬂomsvangW&g%@ZeWatlvg@%&%&ﬂés ifdudifd e, 2°, 3’ or
2004/ 0110718; as as International Paten

4-brapelsdi BBt argRLNosleovide Fr1Ba teeatnwdt of hepasitis @B@2ip0 28 International

0 02/ 100415, WD 02/094289, and WO
Patemd%géﬁg Wq(ﬁ}é%ggy F. Hof f mann- La Roche AG, di scl oses

various nucl eosi de anal ogs for the treatnent of HCV
RRmor:pivessiyoimd the sintesssibt of Gepreigi Researsk SopadationsIne. (UGARF)
discloﬁa‘é%@? oq?s tﬁﬁ%nﬁa‘ebﬁ&éﬁﬁp hettl%anf.e% of ﬁ%&i {ne@é‘, 'igg@lt IQB @,348,587.
variety of viruses, 1ncludin avi viri ~and In
See alpaliS @aiear Plliéatiom NdSZBQI/GIh% 170 bdnidciatdrmnionasPatent Publication WO
é‘glOS/ 0087873, 2004/ 0067877, 2004/ 0082574,
99/43604/ 0067877, 2004/002479, 2003/0225029, and
2002/ 00555483, as well as International Patent
PBisiGheax Pbarmidolne. (i v0 She Biochand Ing)/ digddses thiDuse of various 1,3-
dioxo %%ﬁ&%elo§%g orﬁg? gﬁa e&oy\%ﬁzgz/vzg'e éQ$@?€gn1 S Patent No. 6,566,365.

See alfh WPGEINGA63401690 1268 6,608,604 SUSARtent Mabli€atibh Nok? 5002/0099072
i ssued August 17, 2004; U.S. Patent Publication

and 200361226037 28 well 2 rtemaprabRubligation NooW@a/d7453, anésW@é?Q/50424

as the corresponding International Patent Publication
NB&Chéfd Plﬁhﬁn@ﬂﬁéZ{ﬁoWFﬂEﬁ/eLEﬁ&idﬁi,Hﬁd.) afsbl distlckas uatious odher 2’-halo,

002 d WO 02/ PCT/ US02/ 0308 filed Januar
2’-hy exy )a ]godg,yl Oﬁ & @gg}e&ggtm%g A ?thé\flflﬂ%}né?ctlon n YJS Patent

Pubhcﬁﬁé/r?fﬁé RY62/001@BYE | 4 FMe as nfﬁ@ér&éi%hgle%ubﬁ@igohhﬁ . WO 01/60315

treatment of viruses whose replication 1's dependen
(PCT/CpOn/ 0N, ddpdRetenary IRNFOQIDI yer ase, i ncl udi ng
Flaviviridae, and in particular HCV. See also WO

21/ BHaPBRébuticals, Inc. discloses various nucleoside analogs that are useful in
modulating immune response in US Patent Nos. 6,495,677 and 6,573,248. See also WO
98/16184, WO 01/68663, and WO 02/03997.

US Patent No. 6,660,721; US Patent Publication Nos. 2003/083307 A1, 2003/008841
Al, and 2004/0110718; as well as International Patent Publication Nos. WO 02/18404; WO
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WO 2004/ 003138, WD 2004/ 007512, and WO 2004/ 009020. US
Pat ent Publication No. 2003/028013 Al as well as

wo ndos08mRs onal Pat ent Publication Nos. WO 03/ PS1/898)05/034786
WO 03/ 061576, WD 03/ 062255 WO 03/ 062256 WO 03/ 062257,

02710813, a2 D920 St 0/ T8 Vsek o e Besrines Baghe A discloses

[ g\@ﬂ‘ﬁ | es
Vmo*unggkgﬁgpiﬁﬁw sorth glrt#&%fgl | catt?gﬁN %Io&m’%d&?0063658 as

rnati onal Pat ubI tio .
oBhmass LB GoBsoyins aicTohides aud BRlrnStthali fof e treatment of a
valrle:tjd Bf Vivides, I8Sudih [9AShdaRd inl pHetictldeICT, in S Pant Piiblication Nos.
- br anched % or CAL nucl eosides, for the treatnent

2003/@987|8éba2®(i4|/@06@87%f &Q4/05}$25E,d2(1%/®67&77 3004410248% s2¥)3/0225029,
and 2&245@%%%3@' %Sn w&m i inte %é{s% [alfag%?q’)&bilig%tﬂ)ﬁl lQIto ggis '&@920 wO
01/79586y 30 BR/48E6S,)W. OW@M 62LeWCr 039668 IBh and WO 12004!0 £3298.

activity relationship of 2'-nodified nucleosides for

' N/ﬂ:'r@{ &' ﬁ{/ it Msis Qéeuﬁ 14 @'s?étfﬁs‘@ ISoﬁat 0. 6,777,395, issued

HepatltlsC I rus, aV|V|r| | nt'er nat 1 onal
AugusCorlf7er 20(de @hSAnRatmtrd’lubH@smarNo (/XpO4/DOE77,88,20DCB)4/OO67901, and

h : A75) desgcrihe th t hesi_s. and.
2004/GE N RES B el s (e ptespaaing Thsbrogedy Badns FypidtonsNos. WO
oz/osmssosmJsommtwﬁ&dqfanuﬁlmm&%@&?@bﬁmsnm PCT/US02/03086;

PCT/ US2005/ 034786 replication. The authors

filed Janyeryt 1803002 variuist nucdeasides.eand die partéqwiarssavatad myorodeptyrimidine
nucle éﬁfo‘é?{eyﬁre%‘frbg\{tgcff gesslc\gﬂrll(lsg/t%ea ecglmigne F de%%?c{;nf éln RNA-dependent

RNA Eblglﬂevasé i 1dalﬁd1ngﬁtl£mhml@é fhs’ﬁtl i p&hcul@ﬂﬁlf(l&f e86€al88 WO 2004/00085 8,
ral__Res (1 27, 2003, Savannah, Ga.) p
WO 2@%90%3% &%W/Wé ?r?éld Vg@ﬂé’@f‘@%@ G he 2'-nodified

nucl eosi des on HCV RNA replication. Anti-viral purines
t b8t Patent @ubbgation N 2063/02 813t Al as evelrmsvintearatiohs \Ratdne @ablication

os. YRF B3I 1845° Fro YR Wb DaudedeFE O BT HET oFlocz2s7, an

WO 0BRBEBEY, éd b Rﬂfh?hﬁlrrp\é'lé'o -aredREQYd fo @B AsAILEQMiA nucleoside analogs
deIVOXI| whi'ch are useful in the treatnent

to treap hepatitia & ‘Sl}\ﬁcytl al virus (HSV), cytonegal o virus
(CW), and varicella-zoster virus (see EP 0 72027 to

t Giendiédsl TehRo16gies dRtlosdinlUS PateKPublatibn Bt DBOU/0GH3658 as well as
equi ne rhingpneunonitis virus; JP 06227982 to

Intemﬁt}qf\%rP@Geélt Kublication; Nost R 08093290 el | WQ L4/@38491 r various base
modlf%g%eﬁ% RJEEQPL&&(J%@%ES 1ﬁclu¥ 'n&tlori torqll’-br gﬁ&f F]D gtnﬁL nucleosides,

oxya enosi ne rivativess eS|s an
for thatreatmemtelf hepatitis €Sinfectibiman | nf ect| on Moddels, in
Nucl eosi des, Nucl eoti des &

Eldrup et al. (Oral Session V, Hepatitis C Virus, Flaviviridae, 16" International
Conference on Antiviral Research (April 27, 2003, Savannah, Ga.) p. A75) described the
structure activity relationship of 2’-modified nucleosides for inhibition of HCV.

Bhat et al (Oral Session V, Hepatitis C Virus, Flaviviridae, 16™ International
Conference on Antiviral Research (April 27, 2003, Savannah, Ga.); p A75) describe the

synthesis and pharmaéokinetic properties of nucleoside analogues as possible inhibitors of
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Nucl ei ¢ Acids (2003) 22(5-8): 877-881, for treatnent
of bovine herpes virus 1 (BHV-1) and sheep

wohmdiosesna Virus (MWV); R Wang et al ., SyntPeBUS20851084786
bi ol ogi cal activity of 2- am nopurine

T VI R R N AT - N—

inhibit#¥ gdtivit %célﬂﬁaseﬁ% plicoadsapnt of HSV-1 and VZV U.S.
444 656 to Bi oChem Pharma, |Inc., Canada, for

6,
09?%& ;%8%1 t@r&%ﬁ%ﬁ‘oq{ ﬁ{ivggr[\’értrfélﬁz &CV CmSF lavévévg\% 16" International

Conferemb eﬁslhdﬁ/nﬁh stawmmrﬂ QTP2003 Saf/zﬁfnahl,S(Ga ) dSAPG)tdlso-#eécribed the
(12) her, m scel | aneous conpounds i ncl udi ng

effectaO%th %cnm&ﬂdevel otdssdCYiNAgsRlgal@n. U S, Pat ent
No. 6,034,134 to Gold et al.), alkyl lipids (for
eAatrphml piss tRatthavéacyclic Qﬁ}?s,tm&?ltst aye kftbvon lkahé hawd beeh. used to treat
rinn E.and qt her ant| glants for exa #
vanoulga\pra ec%org;zz%ygr?pl(eé of ASS, ofé ompoynds 2%8 aﬂc@ gv1r ganciclovir,

famcuﬂHﬁFt peliciovibi ARFAGH @fd (J&fovﬁx AV Skil, WiSof RAlich Me useful in the
, 846,964 to Oreki et al

treatmqn( W@@Mﬁm%@l yirys. @-ISa‘é)p a;rtpm@gdg ivirug {GMVoxandpvazicelly-Sster virus
830,92
(see Eenzene t'caPb %ﬁ@cmﬁ 01?0 ugg%}ﬁ?l J‘t& v, K pfr trggment of equine

rhinopne®@oni&s §irue) JPi 6227982 @ Ajinomd¥e K dBNtkittheACdvaricella-zoster virus
deri vat ives (for exanple, US. Pat. No. 5,496,546 to

and cyjmggalevigss; §. Vitorizt al.gDerzgx gndDepraderosinedafrgrives: Systhesis and

Inhibil; ?ﬁ ‘of B@z}grg?rlpgzr@s%gé t@é{{ﬁ[ K&Q&% g f,g%’?)a,"% %ﬂ%goqugs? Zﬁbﬁgotldes &

Nuclea:l Agids §2G03) 22(5-8)aB8T3-881 ofor evcampdne of UoGine Retpentvirusd WEIV-1) and

sheep Qylaghi-Viens irur (M) AL Wanest aboSughicund piogteical i of >

aminogurine ﬂ@ihﬁl&hec’ﬂ@l‘o -prBpORandfiohes %‘Ww@o@z@% A RES1eb£i@Es, Nucleotides &
exanpl e S’ Pat ent No. to Diana et al.).

Nucle{q Agldg( hQiB) @@(@odﬁ&é%,n@r lmagtmm rof dX8¥igdl and VZV; U.S. 6,444,656 to

BloCh:eH{ erl eukllgl 1 aﬁﬁ%b glrl na%ﬁgrlﬁggpgvv\%g?(? }fﬁ/v infections; and WO

02/0579¢8N3 ANO Sieérhh In(eSirigie Lt for deyclionelR1dosids Bh&yhﬁﬁéte compounds for use
HEPTAZYME(r) by RPI, |DN- 6556 by |dun Pharnma., XTL-002

as antihbiBYagentspic\/ I\/F59 by Chiron, CVACIR(r) (Hepatitis C
| mmune d obulin) by NABI, LEVOVIRIN(r) by
(12) I ONHeRIrbﬁﬁdihnmus\ﬂoMWluﬁﬂd\lﬁ(cﬂl)dnhg/ llﬁﬁih&lall@ﬂxi‘}ardﬁbxanes (for example,

S. Fiept Noob4 414 ol &-brii) s (o snambleebiseiet . 5922757 t

ChOJk{eli"e?taﬂnb\{/l?a\l}lel?{ﬂ;%f/i’%%?ﬁt%ﬁhgﬁﬁa&y g&?)&k%%pl\éx[%%z{t N, 5,922,757 to

Chojkiein sef i, esqualeng, /manadlmmlbsmdsbgfon dxmnlﬂh,aUrﬁacIéint Noab$46,964 to

LN- 2061
Oceki g Gt N BPSPRoHREF L espricopid (Ry EOBBRoMog P HHoNar 5530905 to
Dianal¥y alRp)tefizentfibarbaxsmidksl Ot exarhpIB] Uig. ®hat. Noy. 5T6H32398Kt0 Biana er al),
t herapeutic vaccine directed to E2 by | nnogeneti cs,
polyadegylg agid derivatives (for example, U.S. Pat. No. 5,496,546 to Wang et al.), 2'3"-
dideoxyinosine (for example, U.S. Pat. No. 5,026,687 to Yarchoan et al.), benzimidazoles (for

example, U.S. Pat. No. 5,891,874 to Colacino et al.), plant extracts (for example, U.S. Patent
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Fuji sawa Heal thcare, Inc., 1dB 1016 (Siliphos, ora
si | ybi n- phosphat dyl chol i ne phytosone), RNA

W0 e@iciosms on i nhi bitors (VP50406) by ViroPhar ne¢mys1005/034786
t herapeutic vaccine by Intercell, therapeutic vaccine

No. s3f2 TR AR e S RN Dbt foeDisy o whorbH patent No.
6,056 bmﬁm&ﬂsl ex@de@lw?gleexamiﬂpu Srpddht SR ¥ 330 5631% Dma et al.).

helicase inhibitor by Vertex, fusion inhibitor by

N h
(13) OB chdpofndiGndtud 0 55 BRanibe TR S0 AP SNRE Ffgh, P-s01 by
Interndiliei Ayletitnebsdib B X-A9T &y ‘béi;texl QMANEAbIIH?tEr@ (Wﬁ]@@§l§3 by Endo Labs
prot ease i nhi

i nhi bitor by Agouron
SolvayHERHAGKNED by RE: 106586 by fidemPharmy. m&éom ¥Ta, HCV/MFS9
b
by CR, SEFPRCIRG fildpalits TUOIhiiaRe RPN b} RaBY CRVOVIRING by

u ri’x, prote
ICN/Rllrdphblrrm oVHh@zMﬂDB@E@I bymm&phmmlmaxm (hy\fesif,alfa-1) by Sci

Cloneir Gy aBath e “Rrassss corib obe 36 CloBy feRRLENE® (histamine
dlhydﬂoeﬂlbﬁaé)os;f mlrﬁew 2Bg /T@YZ W@bﬁﬁ'b?svﬁléﬁ% LY, ISEPN8803 by Isis

| nmiso y Rigel Pharmaceuti cals,
Pharmawmp@vsfﬁl@n)ﬂmﬁﬁé@ be rIdun Bhagyhracanticdly, lng., lJiﬁKeta(mmeAKRos Pharma,

BILN%ELEﬁ%&T}g% URBLIRLRL CeNler! Gk é%)la RIS} by Roche, T67, 2 0

tubulif inHisikdre b rl‘uhﬂik@a 1h@)tpdﬂ}ic %ﬁﬁnés@ﬁéﬂ?&l toCI‘IE 9? Hn‘ikf%%hétﬁfs ORK 788 by
by BioMedicine, Oral Interferon Al p Amar i

Fujisapih e Baeteg 1n6 o8, 181 RSl BhAe ol i P peahobphaiyichalige. phytosom)

RNA S B BRSO B S R Ryl (RAERIO VALY ot

therapklatsd yadcinel hydE pignrhureéGenencorf ERE® chhibitdr Byl Anadsisy ABA 245 and ANA
treat ed by

virus or_ he virus _can be
246 bﬁgﬁ?wss framppsherg aby @emoreé By syt retease BhiHering Capvas/SChering,
helicad %}ﬁ‘lﬁtdrvﬁy ON%H?:QU i ifhibiRah G HEdSCaf |c)éll aﬁl@ﬁBS/atW €ellExSys,

prodrug or” salt thereof 1 n the presente of
polymgtase nﬁnlstqubo'aBioyrysawggmw chemisty byrPTl rTMempeutﬂih,echatlon by

t d t . b : .. .
tmmt G o PR R B SFo B b EesE bRy By hisp sy, antisense
theraply by AVEBRFhhdna, iaiti §eASE theR I([))FIYJy FyRideh a@eipakifier BY Aethlon Medical,

topically, in I|qU|d or s form hbnlln1t|n

therapgytipAceise &y Mierive prasease rehibitomby Brstal Aviers SgwaAxysdéhrpn-VacC a

f 891 1k d
therap"eltﬁfck R/?Ifl\?r?ef t{yo 3}‘#&’88? fﬂi bsr Ugéecl q“/}lélQapg&/ cl§ 8 do]legsg g%%case and
polymEHllse uﬂﬂytorﬂ’oy Gegellaﬁr ’ﬁédfhyoﬁgibstﬁ(%mhtbltbﬁﬁb)ggnm&iiol R803 by Rigel
[ am t. of the recipient per da
Pharmapquditsisw ﬁ@m@ géerfsron rdPhRaRhh Bt 1\4@16 SvirERON®
(naturé’ic ﬁﬁ&féi‘@ll))e bg a‘{/frac‘geﬁn q&lﬁﬁ@ﬁﬂﬂ@ﬁ & a@ ?ﬁmaﬁabggtgtﬂé aftidREEREBIF®
he wei ght t'he parent nucl €osi de
(lnterfdwlnlhﬁtif@ byl Ares-lﬁerqnal Onpga rtederag by BioMedicine, Oral Interferon Alpha

by Amarillo Biosciences, interferon gamma, interferon tau, and Interferon gamma- 1b by

InterMune.
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exhibits activity in itself, the effective dosage can

be estimted as above using the weight of the salt or
w@e@dnsm2s or by ot her neans known to those skiPCEUSI005/034786

the art. The conpound is conveniently adm nistered in

v Y it any suitable dosage form including but not
-—*—+Jﬂﬁ§4¥g§é¥¥#§bﬂﬂ¥¥¥¥ﬁﬁ ng 7 to 3000 ny, typically 70
to 1400 ng of active ingredient per unit dosage form
AHestalin¢laging en@ians0inkedd WHth Slavisitas,| YesGORYEBE @Rpacivirus can be
I deally the active ingredient should be adm nistered
treated By aedinigisteringate Hieapatignt aprileptiyearmenst of the,actinet pempound or a
: Y. .
pharm SRR oOlcpfdb B bRRRE of 58 Pertlh B el Biefhcerral Bfmaceuticaly
acceptable danficracredibuest.i The cdctioe noterialdcdn be aAfwimioletedi BN awy appropriate
e ingredient, optionally in saline,

tgﬁ; acti or
Toute, /1% FagiRls-carally, parsyierAllye infraengsly, dntradgimaalive ubcutppeously, or

topmaggnﬁqﬁﬂﬂ&gﬂsgﬁdg&ngctive conmpound in the drug _
conposition wll depend on absorption, inactivation,

a xcretion rat of e drug as. well as othe
¢ Mol asaoleS of Aot o B BinpPyae intition 33 36 i e gangs from 110
80 mghiee, Nobem thRE, eSE@MR, Y88 50inhd/kal 5va M6armpikishof BRly weight per
severity of the <condition to be alleviated. It is to
day, mgre fagnerally Ount@etboub @0 meaperfkalogesmy bpdy weiaht af thautspipiant per day.

e | e ' LS ver tj
mhe TREEH Hisel SE00Eof 38 FRURFARAAAY BEcAHREE S MU B on v
calculpted Gasdtonothe tweight @f sienpaaehtinntizbsidé tgbodelbepdl VIf $ie@lt or prodrug
__the,adninjshrati n of the conpositions, and that_ the,
exhibifsAgHyRY iuitselnthe shigeiavedosagegop berehiipiad af aboxeatsmedhs weight of the

salt orgir?d)di'ug,'m bgro?hé?‘?ﬁeaflé H(ﬁﬂ%Qh&Q ski1fghitin IeSrSCOPE OF

actice of the clalned conposition. The active

' di ent 38. 2006/ 037028 PCT/ US2005/.,034786 b .
0 TR e HomBRIEETY BIMRITHD T SR b G 54 e, mcluding
but noPfim$t@Btd Efic &RSHSink 7 (t)n@ go@(ﬂigg, g?kﬁnﬁ_do 2 14003y b gctivte I%régredient per

intervals of time. e no adm ni strati on of

unit desage {sme ghpeal desage 0bHP Gl 000angis wwally sonvieoiest. wi | |
generally include an inert diluent or an edible
CRieniler the Th@ivenaygrbdiettnchafdé dbé nadiginRtdréd toapGhib @S pRak plasma
conpressed into tablets. For the &gapose of ora
tt

concentrationp of thecachiygricampeynsk ofofiom tahgut V8 18¥ntisally ébent 1.0 to 10

e incorporated.wth i phents and used.in fo .
vt it B BEKBY ik e Wi BB PRt a6 159 sotution of
the acGRRgEcdtng optiokkIyGn 84IRIR! & adatifisRiedadd] abohit of TR Sftivelifpredient.
- can be included as part of the conposition. The

(B Sl oI, BT P oF Wit aepen o

absorptionpmuctilation, aadkcietion ratatdfitke dmghis Wikl assofidt facors known to those
Jn.crocrystal line cellul ose, gum tragacanth or )
of skilhd e #T. Hnis 4 OF moksd thafdasages valves Wi 8lso Valyt wile thegseverity of the

conditflinSto He@UEARIAY 189 ¥'be RlHRr Biderstood that for any particular subject, specific
dosage regimens should be adjusted over time according to the individual need and the
professional judgment of the person administering or supervising the administration of the
compositions, and that the concentration ranges set forth herein are exemplary only and are not

intended to limit the scope or practice of the claimed composition. The active ingredient may
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alginic acid, Prinogel, or corn starch; a lubricant
such as nmagnesium stearate or Sterotes; a glidant

wa a@ia/03®2gol | oi dal silicon dioxide;, a sweeteni POT/ESENS/034786
such as sucrose or saccharin; or a flavoring agent

such a epper m nt thyl salicylate, or oran ..
be adRInIgJesFq APHCRHF GECSh It A RrEopRamallondossn B headmipistered a
varyingdhteBd fitine.i N addition to material of the above

type, a liquid carrier such as a fatty oil. In

addition, dosage,unit rne..can _contajn various, other.. .
w8 oSO ol MRS RTorBRIRY 5 L Bfemisicions wil
generdlDs 8GR1d¢NA indrOdilenBIR| £, ediBRt tdtgér. OTTheydALy bseklos&d in gelatin
or other enteric agents. The conmpound can be o
capsules) o soEPEgserd ndo fabdednpdiae the pHrpase of el therapgyfie adminstration, the
: f.er. ' . : i ka..
active8hipRund U e dat B (0 nd 1t in et B fBlets, roches or
capsules. aPkamatanically agmphtiltlacbinding adgentsy asd/ov atjuvest, nAyedls can be
. d colorings and.flavors. The conmpound or a
mcmdgﬁ&? gfﬁhF GPYSIURR ept abl e prodrug or salts thereof
can also be mxed with other active materials that do
ndhe itadetsy pillse cafsulesettoctssi and, ther like tim wanteini ahys of Hh¢ following

e R b o B3k B 5 A A2 o, g

tragacaithi ot geldtfn; anNGlcisiéntGsuch RS staele b Ofokele, & UTNMEPAEng agent such as
. .Solutions or suspensions used for parenteral,

algini¢ aeida BEmearl, o5 gpmuitarbow dubrisent ish eI megnsinpasteaatecyrSterotes; a

glidant Ql‘f&%lugecorﬂGFla QiiLMiBQid‘éDmge%}{iﬁé 'ﬁéent 3 c%rdsl s%cr%lf‘l: ge gatccharin; ora

such as water ftor Injection, sa solutron, TTXxe

flavoriig azenpichiak pepperming] ynetlys salicylayes; ok iokange [[Ta0pith@n&® hen the dosage
.. .glycol or other synthetic solvents; antibacterial .. )

unit f%ggﬁtascagﬂgﬁ 1§, ganyy I in_additiegto gpat H§ the abeue, bips; a liquid carrier

such /&Y FRY ARNfrSa G, %s%%qgﬁtbfoﬁnQEhxg géﬁtaiﬁ%kiﬂg other materials which

bi sul fate; chelating Tagents suc
modifgtthy playsidl forimef @ rdasagetundt, fari examiplef teatings wflsuges, shellac, or other
.acetates, citrates or phosphates 39 WD 2006/ 037028
enten e ls2005/ 034786  and agents for the adjustnment of
tonicity such as sodiumchloride or dextrose. The _
pahe spmpourst exnbearilminisiaied s & aemperedt iof anrgbiein, evspension, syrup,
dj AN s 0 |t] se Vi f
wafer {RRRRENN, bt BRET L lH Pt aflon (T3R8 alive compounds,
sucrose)ap iaGokeetenin iageérit aAd Cerfity piesdrogives) dysshndieloringshad planse.
buffered saline (PBS). In one enbodi nent, the active
c
C R0 SORBEuRY 5t B RRRIR Uy FRPHERY Prokl ots (RESHE also be
mixedswith ofter acttenmatetihle dhat eloawd empéio threudeatred actidnn ot mdthngaterials that

oo B 5L T 5 SRR RS B Py S B toris, or ot
antivialS thehflif dtiéraiiRlevsiay bordp Al € SoRAbYASH Y HensiBAs used for parenteral,
intradermal, subcutaneous, or topical application can include the following components: a
sterile diluent such as water for injection, saline solution, fixed oils, polyethylene glycols,
glycerine, propylene glycol or other synthetic solvents; antibacterial agents such as benzyl
alcohol or methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating

agents such as ethylenediaminetetraacetic acid; buffers such as acetates, citrates or phosphates
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pol ygl ycolic acid, collagen, polyorthoesters and
pol yl actic acid. Methods for preparation of such

wo evoaioBmes ons wi |l | be apparent to those skill eBCT/NS100®034786
art. The materials can also be obtai ned comTerci ally

f Al t] omal ..s s
and agdef 15 dF g IR BELE R B BRR 4 codiify BHpals Borpurases The parental
prepardBo® ¢hiP Balenciaid @%llhlﬁﬁletsodl‘ébdsﬁble@hh?&r&) mﬁftﬁl@h@s@ vials made of
typi cal as pharnmaceuti cal | y acceptable carriers. These

glass oreplashie. prepared according to nethods known to those
skilled in the art, for exanple, as described in U S
Pliﬁ adrhiniNteredt ar&?&eﬁdﬁbl}(, VapiChl Eebriérd CRe ﬁﬁ?ﬁbﬁ)@ldﬁﬁ kgire 6y phosphate
ference in its entirety). For exanple, |iposone
b“fferF%F%eéPBShs may be prepared by dissol ving appropriate
l'ipid(s) (such as stearoyl phosphatidyl ethanol am ne,
sireanoymbpdioephde agtivecooipomeds &e pedpackaywith carriers that will protect

the ¢ Igg\)s; b d\éft (Ir:%)? h‘gﬁnigand Gho! e te@%{)?, nlﬁlghzg%:qquggtr&ﬁe% release

formuldtioR, flﬁdhﬁilﬁ’é ifiplaah hh@'rﬁilc%nééﬁﬁulﬁﬂéﬁf@é?ﬁeﬂf s}dténs. Blodc(e]gradable
cont ai ner. An aqueous sol ution of active compoun

biocomypatittlg pradyrors o s diee usedi, prphsat@hylan?d/melt agetate, polyanhydndes

TR AR AT MRy NS SN S—

such formelatibfy &ileeippatent k@ Mhost kilfdddidsthef art. heETHROMRHAR! can also be
and to disperse |ipid aggregates, thereby form ng the

obtained geramergiallyskiapedss 6ATPORATON. pr ocesses for the
Preparation of Active Conpounds The nucl eosi des of the
pLg®eorhali suvlmmsiionm (indndilng lipymﬂimsthxgetéd oy irdfegtedredisswith monoclonal

nown i.n. the n icul t he, synt hesi s_of the
antlbog}eéstgnv(lrah aR{t I%pr 2l as B %C%Spa Y fResptal le carriers. These
may iSﬂéF?&& NQcorifig @p%@ﬁm &heWY Fafbdel 11&1199&he Iu@' fo?vxs(qmple as
ycosyl ati on-or glycosylation follo by

descnb@bm GBSO?&CQCWOUSRMWMBWS& lsalllkqomuratem hefeltlﬁry reference in its

entire3 7 R P Ico OB AU LR SR 55, PHERA G DA S Phane appropriat

lipid(s) Y§uch @§ is@a®yPphdshRatillyE sBlolamieNitt 4Byl fHORSHaGH 1cholme arachado 1
Synt hesi s ofy - C-Branched Nucl eosi des @I‘ﬁ{ Er anched Y

phosphatbiyh geolinss alaﬂaghc&?s&trﬁlé iR @n IRAKE3TEC §QIVthtb¢téS theeapy@pmwd leaving
behln(BEthﬁgﬁlnﬁgﬁdné%ph]%d on the surface of the container. An aqueous solution of the

active compound or its monophosphate, diphosphate, and/or tﬁphosphate derivatives is then
introduced into the container. The container is then swirled by hand to free lipid material from
the sides of the container and to disperse lipid aggregates, thereby forming the liposomal

suspension.

VIIL. _ Processes for the Preparation of Active Compounds

The nucleosides of the present invention can be synthesized by any means known in the
art. In particular, the synthesis of the present nucleosides can be achieved by either alkylating
the appropriately modified sugar, followed by glycosylation or glycosylation followed by
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wherein Base, Rl, R2, R3, R4, RS, R6, R7, R8, R9, R o
Y, W, W, WB, X, X1, X2 and X3 are as defined
weoosiosroeean be prepared by one of the foll ow nECyERENRD34786
met hods. 1) Modification fromthe | actone The key
erjal_far this prqocess is _an ap pri at el
alkylagh ol IHeEiFo der de TOHERS PEETGhEn SROROBARCHRSER Hime general
methodBfdgd o BERRANE AudiosRIZY okl WresERBAerkiBg! Udi ng st andard
epi merization, substitution and cyclization
t echni ques. The | actone can be optionally protected
| ' , typically with an
offot, by netrots well known to those
Skl||ed in the art, as taught by G eene et al.
Pi bC@ﬁanc/l&d(ﬁhau@aed)sﬁde@rog&mfoll&ymgl?.e&u&re John Wl ey
and Sons, Second Edition, 1991. The protected | actone
can then be coupl ed vvlth a suitmRle coupling agent,
such as an organonet alR'Og_cgg bag| nucl eophi | e, such as
a Gignard reagent, an o Bt hi um i thium
di al kyl copper or R6-SI Me3\n TBAF with the appropriate
non-protic solvent at a suiltabl[eg® enperature, to give
the 1'-al kyl ated sugar. Thg%pRional |y activated sugar
can then be coupl ed to the BASE by rret hods wel |l known

0 ﬂ( 3 sNpk Bt 0 Varrd e 3
Where&%Bgsré ? 0# dl%b% 3?3% % éilu eotl W’%@%Umr}@ and X" are as

definedrhessin ca‘tﬂ%preﬁﬁéd By anpbfthe &llondd géreeh]l mefliodscan be
coupled to a silylated base with a lewis acid, such
as tin tetrachloride, titaniumtetrachl ori de or
trimethylsilyltriflate in the appropriate solvent at

i.ta erature. 41 WD 2006/ 037028
J)Mogﬁ,éff’ 6@/&%@6’6 Subsequent |y, the nucl eoside can be

rotected by nethods well known to those skilled in
t FE e ey stagingt matghial foy tids pravesseis aal appmmlat@cby substi@tesulastone. The

lactonigg aﬂ g mu%ﬂ‘é%% Ih(ﬁSlasp Satg%pljalr d %é n%rgdl S\?{{l]smFeﬁlgc%cﬂldmg standard

epimetizat{onp kwbstitigidn fahd 0]z @61SicBitniiSesd The oneldag be)optibRAlySprotected
of _a ribonucl eoside is shown in Schene 1.
with axquitablg protoeting eraeR tyRirgl: itk pe asylds silyl greup.rioumethgds well known

to tthvpgl&il&l fnhffléealrtgﬁﬁea% { Qf%'reeglg & LY cﬂ&ebé u.DL fr?%jrgeﬁnc Synthesis,

an opt1 onal ot'ect ed by netnods BTl KITOWIT t O
John Wlnleg and; Bond, Selcdnd Ediorgnp91.aThe m@ctedhyctaiaemethet batoupled with a

otetlve Goups in Oganic,  Synthesis, John WI ey
suitablg EPEHE Seec S PR HATOTSIES SFHOR HUI PP Ui i 4rGrignard
reagel€an %Fgéﬁ@ﬂthldﬂltllfthﬁm? 'diatlléki’é(ﬁ)pélegﬂJRpJSﬂVI@Q fTBAF w1th the appropriate

U

QOtl onal Iy, the - hydr oxyl "can be activated t
non-pfojigispivenitas a swédx!mtenmﬁramre,eto ginethe healkalate@lrsugaduct i on.
Schene 1

The optionally activated sugar can then be coupled to the BASE by methods well
known to those skilled in the art, as taught by Townsend Chemistry of Nucleosides and

Nucleotides, Plenum Press, 1994. For example, an acylated sugar can be coupled to a silylated
base with a lewis acid, such as tin tetrachloride, titanium tetrachloride or trimethylsilyltriflate in

the appropriate solvent at a suitable temperature.
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HO RHO RHO O O Optional O1) RM?R OGLG 10 OH OH

Protection ORZ OR3 2) Optional O6 Activation 1)
w@owplodTegs 2) Optional Deprotection Base 1) BpL/Usas/034786

Base R O Protection HOVO ----------------- OrR2 R6 2)

OB 5 k8 B D OB CEBERLECL oo o tos

skille®{rEpahAL és%]u%f }, Gre&reldy D PRA6LRY @r@@&_ ifl € garié sSWihesis, John Wiley
2006/ 037028 PCT/ US2005/ 03 ey starting

and Sens Se¢oad Bdatior, AP21.process is an appropriately
substi tuted hexose. The hexose can be purchased or can

bén ppepietREeMpodifiienk fenT-CbedhshédEbsticRYsidE adbdired. The synthesis
epi nmeri zation (e,g. via alkaline treatnent),

of a ribapalsasisiei b shopriincSshsmenly Alemaivply dleonyrbohructapside indesired. To
obtalrﬁﬁle&e &cﬁ&ésY(felsytl@rig augﬁﬂor&ﬁl@%ﬁ‘l@ af S)pﬁ?ﬁil&lpﬂ&% ?I‘o@ecfted by methods

exa- uranose ownsen
well ld)duwheoshateskﬂled uiNl;lreI @0t dﬂaght B3t Eracne Br elsgmtérﬁﬁlé Groétuss in Organic

Lﬁ%%%ﬂ@({gﬁ% %t (IAIHP gg pn, a% I Vat (%hetnothg 2§- abl %e reduced

with a suitable reducing agent. Optionally, the 2’-hydroxyl can be activated to facilitate

reduction; i.e. via the Barton reduction.

Scheme 1
HO. R'O 6 R'O.
O~__o Optional O~_o UDR-M 0 ,OLG
_— _—
. R
OH OH Protection OR? OR? 2) Optional OR® OR?
Activation
1) Coupling
2) Optional
Deprotection
Rl Base 1) Option?l HO Base
o Protection o
B
Or? RS 2) Optional RS
Reduction OH OH
+ Optional
i Deprotection
Base
HO.
(0]
R6
OH

2. Alternative method for the preparation of 1’-C-branched nucleosides

42



group or a hal ogen via acylation or hal ogenati on,

respectively. The optionally activated sugar can then
wheoocospbed to t he BASE by nmet hods wel | known POT/URZI®®034786

skilled in the art, as taught by Townsend Chem stry

N d tid Pl en n1Pr
D anb xS Tl lcéﬁ PGl TaTPRIPrAIp SuF g, hexose. The
hexos8i ¢anl BE §shrélAs& \Wr tdanabéd §itbparétc lbg ar%uckhoﬂfﬁ fnkhs including standard
tetrachloride, titaniumtetrachl oride or

epimerizptinn (8. siia glkaling ireatment), subatitufion apd pfatpémgdeqk@mueat The hexose

[ haI 0- su C

cun b el oGRS 8 U o BB kR R 57 Rovnsend
ChemistiyrafNueledbidyd drfd Xhdéqtided, Peenlim Bidgs, DbH4.i f prot ect ed,
can be selectively deprotected by nethods well known

[ th res
ey RO UL AL B i s n sy
grouprurcl lebesgdedasga adytatioaxarhalogendtiva, mspesuﬂnwylyhy"lﬂrea)pylbnaim’ladmeated sugar

e S LSy A0 TS s M1 108, LS RS

by ToRriséfd Cﬁelflﬁg"yl Of MR 1doRided @¢d NubRb&ddshPleh@RAMrEQ&N 1994, €For example,
via the Barton reduction. In an alternate enbodi nment,

an acylpted puganmmybe h@«mlesza lyhatskbass ivdihzeltwinadidisuch detiy tharachloride,
tltanutﬁ? F%ﬁ%&g&rﬂgeagoéﬂn aiHy gﬁﬂ% rt](%'l f ]lﬁlle hi g e{owpaf% soNeft at a suitable
tempegiitadek YA 1GRRPEELYOS hi6- =shpAddnibe chiRAEd W 4 kilyldted base with the presence of
frlate non-protic solvent at a suitable
““ndﬁﬁgﬂ f-e. In a particul ar enbodi ment, the
1'-C branched ribonucl eoside is desired. The synt hesi s
ofThe 1t-Cibh0id) ¥ psitelded, as beweledtiveBcdepnmtedied by methods well known in

Al t rnatlvel deo bo- nuc e side i,s desireqd. To
the afy el reeuilah PTG BMgRd A S furiionalizetdn diridoerges C-branched

nucle&‘"i’dbsomdr(éﬂélnbbé % RERAS HyRebRY cﬁﬁ)g Qgcﬁlced\% %wlérlﬁt‘!\’?nett}?yl using a

hose skilled in the aft,” as taught e et al
sultabter dacing \agemy ombtgmanvﬂy,gﬁm hydr@whtqaeshesqctuf@lhd Phjdrgy reduction to

facﬂltgtgqpeg g%gfé%PSel‘%rond dﬁfﬁpggﬁ%‘g?g&u ndt ﬁen {e embzodlment fhe primary

hydrofoat daal dxidizéd & Bie- a'l‘d@ﬂl&@é(ychelﬂadhﬂ%ﬂ ﬁﬁh'aV@Hﬁﬂl ffleophile, such as a
facilitate reduction; i.e. via the Bart on reducti on.

Grignard iseeetosn onzavehthno lithponshiagBylzeeper S5hR nSiMesomRy TBAF with the

approBieItE g&&??‘o? cAs‘u%@H G shft%é @H}%Sa%s' cose Protecti Qn R10

Io ena |on cl eobase

CcOoS tion O?%
Et}/a pa1¥1cu ar embcl)? ment, the 1’ C Eranched ribonucleoside is desired. The synthesis
of a ribonucleoside is shown in Scheme 2. Alternatively, deoxyribo-nucleoside is desired. To
obtain these nucleosides, the formed ribonucleoside can optionally be protected by methods

well known to those skilled in the art, as taught by Greene et al. Protective Groups in Organic

Synthesis, John Wiley and Sons, Second Edition, 1991, and then the 2°-OH can be reduced
with a suitable reducing agent. Optionally, the 2’-hydroxyl can be activated to facilitate

reduction; i.e. via the Barton reduction.
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HO 1) Barton reduction R10O O Selective RO 0 - CH3 2)

Deprotection OH Deprotection OR4 OH OH R20 OR3 R20
wW@RBehsro2agidi ti on, the L-enantioners correspondP@mUSIN5/034786

t he compounds of the invention can be prepared

foll owing the same general nethods (1 or 2), beginning

wWith the corresponding L- ﬂ‘&r or nucl eosi de

L-enantioner as starting material. General Synthesis

of 2'-C Branched Nucl eosides 2'-C- BranefBd .
b Hcgg:n abplepissees of, {he. OISR RO Str Octjur o BAXisiogenption
X~ 9 7 wherein Base, R1 R2, R3 R4, OR, 2RRicledBisOglypsylation

W W2, W8, X, X', X2 and X3 are aB:0 deRaned herein can
be prepared by one of the follow ng general nethods.
1. dycosylation of the nucleobase with an
appropriately rmdlfl ed sugar The key starting materi al

pfi at el y sHbgtd t nf Sﬁg

gr ou;? g?‘“ﬁmhal o

¢an be prepar ed by any Rs
known nmeans including standard epinerization,
s iibgdditien, itmL-comitipmears nomsﬁon@@mtﬂ the nome@'mﬁsqufu ¢lae inVpigion can be
S 0
prepaxséﬁbf% lo&llngt tgle Sglgg gfﬁgral s ?F or )ﬁé,gb i i e OF% gﬂliresgfmdmg L-

e OXi
sugar ar ﬁwdléo%hieGL eﬂéat%@eﬁﬁmﬁﬁlﬁﬁg ehaferRCT/ US2005/ 034786
tenperature to yield the 2'-nodified sugar. Possible
oxi di zi ng agents are Jones reagent (a mxture of
chrom c acid and sulfuric acid), Collins's reagent
(di pyrl di ne Cr(VI) oxi de, Cor ey's reagent (pyridinium
di chromate, acid
. : nate, M02, ruthenium
tetrOX| de phase transfer catal ysts such as chromc
agi-¢-BranchaFRAGE B s D BRUOISHin@ Rtractaf): y mer
Cl12- pyri di ne, Hz02-anmmoni um nol ybdat e, NaBr O2- CAN,
NaOCl in HOAc, copper chronite, gapper oxide, Raney
ni ckel , pall ad| um acetrde, 1g/leer n- Pondor f - Ver | ey
reagent (alum numt - but oxi /XNIR{ anot her ketone) and
N- bronosucci ni m de. Then g of an
organonetal | i ¢ carbon nucl such as a Gignard
reagent, an R R’ '

wherein Base, R}, R%, R®, R, R®, RS, R7, R%, R'%, v, W', W2, W3, X, X}, X? and X are as

defined herein can be prepared by one of the following general methods.

1. Glycosylation of the nucleobase with an appropriately modified sugar

The key starting material for this process is an appropriately substituted sugar with a 2’-
OH and 2’-H, with the appropriate leaving group (LG), for example an acyl group or a halogen.
The sugar can be purchased or can be prepared by any known means including standard
epimerization, substitution, oxidation and reduction teéhniques. The substituted sugar can then

be oxidized with the appropriate oxidizing agent in a compatible solvent at a suitable
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acyl on gdylreserp. bH anefiads peedl rowetto shase BliHed Incbs atfeas tauglt yreene et al.
Proted&fe\]/e %mgﬁﬁﬁj%kgﬁu gmﬁéély %l¥n \Kqﬁgé}{& 59195 %Hﬁdmﬂ@il &1 I1§91.
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John Wl ey and Sons, Second Edition,
NucleptidespPleapin®ressh t994e dlor examplit 4n acybid mghlecanehhmupkgd to a s11y1ated
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Subsequently, the nucleoside can be deprotected by methods well known to those
skilled in the art, as taught by Greene et al. Protective Groups in Organic Synthesis, John Wiley
and Sons, Second Edition, 1991.

In a particular embodiment, the 2’-C-branched ribonucleoside is desired. The synthesis
of a ribonucleoside is shown in Scheme 3. Alternatively, deoxyribo-nucleoside is desired. To
obtain these nucleosides, the formed ribonucleoside can optionally be protected by methods

well known to those skilled in the art, as taught by Greene et al. Protective Groups in Organic

Synthesis, John Wiley and Sons, Second Edition, 1991, and then the 2’-OH can be reduced
with a suitable reducing agent. Optionally, the 2’-hydroxyl can be activated to facilitate

reduction; i.e. via the Barton reduction.
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rut heniumtetroxide, : 46 WO 2006/ 037028

PCT/ US2005/ 034786 pha%m{"’ilansfer catal ysts such as
chromic acid or per mangBRRSEsupported on a pol ymer,
a 2- pyridine, H202- gqmoni um nol ybdat e, NaBr G2- CAN,
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ni ckel , pall adl u et altﬁ Meer wi n- Pondor f - Ver | ey
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2. Modification of a pre-formed nucleoside

The key starting material for this process is an appropriately substituted nucleoside with
a 2’-OH and 2’-H. The nucleoside can be purchased or can be prepared by any known means
including standard coupling techniques. The nucleoside can be optionally protected with

suitable protecting groups, typically with acyl or silyl groups, by methods well known to those

skilled in the art, as taught by Greene et al. Protective Groups in Organic Synthesis, John Wiley
and Sons, Second Edition, 1991.

The appropriately protected nucleoside can then be oxidized with the appropriate
oxidizing agent in a compatible solvent at a suitable temperature to yield the 2’-modified sugar.
Possible oxidizing agents are Jones reagent (a mixture of chromic acid and sulfuric acid),
Collins’s reagent (dipyridine Cr(VI) oxide, Corey’s reagent (pyridinium chlorochromate),

pyridinium dichromate, acid dichromate, potassium permanganate, MnQ,, ruthenium tetroxide,
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Subsequent |y, the nucl eoside can be deprotected by
met hods wel |l known to those skilled in the art, as
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Organic Synthesis, John WIley and Sons, Second
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pyndlﬁfe 81,00 BRI RR SheEbildie, SRABROJ-CARE NREBCH in HOAc, copper chromite,

ternatlvely, deoxyri bo-nuci’eoside is desired.” To

coppes bmienRalmysreckalu,qiaéle@ume@etatdw dMéenw meBondobbViertdyersggane (aluminum ¢-
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Pr ot ect [ ve G oups in Oganic Synthesis, John WI ey
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ional’l'y e -hy roxy can
JohnW&lreylandSbﬁs Seamid@dition, 199k. via the Barton reduction.
Schene 4 Base Base Base HO 1) Optional ROROR6 p

P'iﬁ)ggﬁlttfcﬁﬁr Qngédlpﬂegt theq\‘I C- Br&éaﬁfd %nugéogﬂle ?s)des ed. TI]S synthesis

tion t1on protection Base
ofa r@nm@mideBasberhiSﬂlem Pr Attemaﬂlmhy,rﬁoﬂyr%-nucleomde is desired. To

well known to those skilled in the art, as taught by Greene et al. Protective Groups in Organic

Synthesis, John Wiley and Sons, Second Edition, 1991, and then the 2’-OH can be reduced
with a suitable reducing agent. Optionally, the 2’-hydroxyl can be activated to facilitate

reduction; i.e. via the Barton reduction.

Scheme 4
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~— ‘ _________________ ~
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OR? ;
Reduction OH OH
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1o Base
6
O\R
OH
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GeneraliSynthelis-of GHCGIBdari’hedNusldokidesre appr opri ate | eavi ng
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1 GIRCIYILEROEf3hOndclédbase with an appropriately modified sugar

The key starting material for this process is an appropriately substituted sugar with a 3’-
OH and 3’-H, with the appropriate leaving group (LG), for example an acyl group or a halogen.
The sugar can be purchased or can be prepared by any known means including standard
epimerization, substitution, oxidation and reduction techniques. The substituted sugar can then
be oxidized with the appropriate oxidizing agenf in a compatible solvent at a suitable
temperature to yield the 3’-modified sugar. Possible oxidizing agents are Jones reagent (a
mixture of chromic acid and sulfuric acid), Collins’s reagent (dipyridine Cr(VI) oxide, Corey’s
reagent (pyridinium chlorochromate), pyridinium dichromate, acid dichromate, potassium
permanganate, MnQO,, ruthenium tetroxide, phase transfer catalysts such as chromic acid or
permanganate supported on a polymer, Cl-pyridine, H,O,-ammonium molybdate, NaBrO,-
CAN, NaOCl in HOAc, copper chromite, copper oxide, Raney nickel, palladium acetate,
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qSuPRIGERL, EphELARG (R e APRIALEBYHELSHS MR kiown to those
skilled irbthe ag) ssasughe by ireaptd ah Erdtyctive GroupsciatQrgariy Syrthhsis| John Wiley

e skilled in the art, as taught by
ands@ilsetlgﬁ nagwdé &’9@ ‘ective Groups in Organic Synthesis,
John W| and Sons, Second Edjti on, 1991, and then _
lheapart ac ambpdimeat theed -Ciranehed godmuglspside éxdesired) The synthesis

of ar@ ﬁlé(%Sl tig 8}?&'84 : glp]:%‘lezs. R}/tgrrngtx %/el% c%gﬁg?rb ag! &?%{d%gﬁagsued To
obtallﬂﬂlemnﬁél&@idlﬁ7ﬂﬁ8foﬂﬁ3'd HESRRN0BiA4 03h opﬁ@ﬂzﬂfiﬁbég cléd by methods

Optional RHO R O LG Protection O LG 1)
well known to those skilled in the art, as taught by Greene et al. Protective Groups in Organic

Synthesis, John Wiley and Sons, Second Edition, 1991, and then the 2’-OH can be reduced
with a suitable reducing agent. Optionally, the 2’-hydroxyl can be activated to facilitate

reduction; i.e. via the Barton reduction.
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2. Modification of a pre-formed nucleoside

The key starting material for this process is an appropriately substituted nucleoside with
a 3’-OH and 3’-H. The nucleoside can be purchased or can be prepared by any known means
including standard coupling techniques. The nucleoside can be optionally protected with
suitable protecting groups, typically with acyl or silyl groups, by methods well known to those
skilled in the art, as taught by Greene et al. Protective Groups in Organic Synthesis, John Wiley
and Sons, Second Edition, 1991.

The appropriately protected nucleoside can then be oxidized with the appropriate
oxidizing agent in a compatible solvent at a suitable temperature to yield the 2’-modified sugar.
Possible oxidizing agents are Jones reagent (a mixture of chromic acid and sulfuric acid),
Collins’s reagent (dipyridine Cr(VI) oxide, Corey’s reagent (pyridinium chlorochromate),

pyridinium dichromate, acid dichromate, potassium permanganate, MnO,, ruthenium tetroxide,
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sel ectively protectlng the hexose, to give the

appropriate hexafuranose. The 4'-hydroxynet hyl ene of
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The key starting material for this process is an appropriately substituted pentodialdo-

fromthe
The hexose can be
any known neans

furanose. The pentodialdo-furanose can be purchased or can be prepared by any known means

including standard epimerization, substitution and cyclization techniques.

In one embodiment, the pentodialdo-furanose is prepared from the appropriately
substituted hexose. The hexose can be purchased or can be prepared by any known means
including standard epimerization (e.g. via alkaline treatment), substitution and coupling
techniques. The hexose can be either in the furanose form, or cyclized via any means known in

the art, such as methodology taught by Townsend Chemistry of Nucleosides and Nucleotides,

Plenum Press, 1994, typically by selectively protecting the hexose, to give the appropriate

hexafuranose.

The 4’-hydroxymethylene of the hexafuranose then can be oxidized with the
appropriate oxidizing agent in a compatible solvent at a suitable temperature to yield the 4’-

aldo-modified sugar. Possible oxidizing agents are Swern reagents, Jones reagent (a mixture of
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t-butoxi de with another ket one) and

MeerginoPersloeicY erlayi deagenh ol@lminym; éahuthuipsuwgh Hertier broae) and M-
oo QGBI LD B OREL DB MO0 o mivane of

benzenevpy@m% kyropmatmpératireyi t h a suitabl e protecting

group, typically with an acyl or silyl group, by

¢ augﬁdtﬁ%;gﬁgogfeﬁn@@{%gfé Bﬁ}? g%g h!l)r%/azg rgtSEESIVﬁM a suﬂﬁ’ole protecting
groupStypidallyivath atodnyl WY sikgt gaog, By ms:thodSe'mtlnldloEdl toi those skﬂB:ii in the art,

resence of ea.ba s usuch as SOI 1 h %E" \Qﬁey and Sons,

s tagfy b TGRERS o Qg

SecorfdOB@ikiBR, Y9GIN B el frefhee QF QChdsePdiichi 48 @HKJYﬂ hydrox1de the protected
hal ogeno-al kyl (i.e. CF3), al kenyl or a

pentogqaldprf}lranp@p et tien heh@upledawanaasu@t@,blgb@mtropﬁlhc alkyl halogeno alkyl
o A IRBLEF o s BUPRSELAEARE 2ShAL Mgy, e

protedtet miahtd&ialdﬂ)efuranbsé leen [bee sauptai Oflthatlibaﬁmespblﬁzﬁngscarbonyl such as
sodi um_hydroxi de, with the_appropriate palar, solvent,
formaldehiyde, dn thegaraseace af Qasoeu F‘%Cé‘kﬂSéOE"@Wp]éXdé?’E}Fl% wiflh fherpppegpriate polar

solvert"80cH §s 'kiHEd Qle RPN ARIE; anu ey 99‘5{' &uc‘éﬁ’ with an
’ky a

give the 4"-a sugar I'n one I ment,
appropnata c¢duomgi agentcta rglveetzhe ewlhymtamsulgmoa@s@:@ emblaksm&bnt the reduction is

cre 0 SR P G BREAP! b SRS cperyor,flows

by treh@ AP HEA CERCarIPEMSB @b flvkedGH tol@ngd sugar can then be
coupl ed to the BASE by net hods well known to those

b bl Bl O B TR RS b thocs wen

knowﬁ%antﬂb@. skiled gy lthé aft, aygmghcauy Dewa | Ekntigtrd of Nucleosides and
silylated base with a lewms acid, such as tin

N_ﬁa,fl%ucl Rlenum Byess, 1994arfiqs examgpleatheiatesbsugar can be coupled to a silylated
base \gﬁlg g?e:\xg% %1518 | 0k B4 il ?ettﬁcljllgn ¢ iR E&B% Igﬁe 8P{neos }gﬁiyltnﬂate in

e tenperature ée uently nuc
the appaspriate sdmnoatm&dblbyenmimﬂs vveII knovvn to those
skilled in the art, as taught by G eene et al.

PRabRghéE, e WRSlcbRdOcaR b CdepYSENES bS: me@BAs Welll¥nown to those
skilled in the art, as taught by Greene et al. Protective Groups in Organic Synthesis, John Wiley
and Sons, Second Edition, 1991.

In a particular embodiment, the 4’-C-branched ribonucleoside is desired. Alternatively,

deoxyribonucleoside is desired. To obtain these deoxyribo-nucleosides, a formed ribo-
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and Sons, Second Edition, 1991. In a particul ar

enbodi nent, the 4'-C branched ribonucl eoside is
walewmicnam2s Al t ernatively, deoxyribonucl eosi de PET/US2005/034786

desired. To obtain these deoxyri bo-nucl eosi des, a

nuclegsiler GAIIMIBNEL, D6, PGS PY) SR QYKL Those,Sdlied,i fhe art, as

taught5yOBFech® ef &‘PPFotédﬁvE IR dupsintv@aie ISynfhSsis, tJ%Hﬂ KWil&¥and Sons, Second
G'eene et al. Protective Goups 1n Oganic Synthesis,

Edltlonomlvmmcbsheartue BoRH cagerorducedavit » auitabboreducing agénsn Optionally,
2' - OH,can d wi t.h a sui tab educi
the 2" 0l A FEaRar st B IR terRut it IR S aleRH T e

to facilitate reduction; i.e. via the Bart on

r Byaitothes smboginagns of e ianesienntbs lL-efantipaersaye Aesitsd, Theeefore, the
L-ena{zﬂcﬁﬂ&gtdaﬁr@é %oﬁésﬁ E(ﬁﬁ% rtgdt‘he T(J?) (n%s of ttlﬂee invention can be, prepared

enantiomers ca orrespon I'ng to the conpounds of

followtilie theveanid doregaingb genprap artettbdsf dlegianingg wtithe thanmrresponding L-

%ore 0|n general methods, beginning with the
pento étaﬁln%@ﬁﬁeﬁﬁﬁ al do-furanose as starting

naterlal. The foll owi ng table shows a nunber of

c Shp dohesing htablewshoavspa epanbet afisiompounds tmt overd uprepared using the
Kmeﬁgsq&!%g%dfgove Structure Fornmula Weight o Cl1 H14
p CRFTEE I8 CNXIL.O CH3 HOO N O OH OH 0 C12 Hi16

N2 Q7 3002654 CNCO CH3 HOQONOQ H3IC OH OH Cl11 HI15

Structyig 05 S 301. 3215 FormiIN F{z HO O ~ON | Weight
o] C11 H14 N2 O7 286.2386
. [ﬁ
OH  OH
0 C12H16 N2 O7 300.2654
H,C
OH OH
C11HI5S5N305S 301.3215
™
HO o N o
H,C
OH OH
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OH OH 54 WO 2006/ 037028 PCT/ US2005/ 034786 Structure
Formul a Weight S C10 H13 N3 05 S 287.2947 CH, HOO N
w@2000687028 C11 H15 N3 06 285.2545 (NN Hz HO Opd/0SF68334786

OH OH 0 C10 H13 N3 06 271.2277 CHz HO

1014 N4 QF ’)"’f\ ’)4')6 !\I N2 HO) N-_O

NO OHOHNH

Struetfie 15 p3. 3 op |HPE™NF 828 7657 Ho- p- 0- éﬂﬁi iiLRl -0-R
(~OFt-aN-FHEt Bt Bt /| Bt Bt Et Et OH-Y H 55
S "C10H13N3 05 S 287.2947
. o™
HO o Yo
OH OH
C11 H15 N3 06 285.2545
o™
HO o N 0o
H,C
OH OH
0O C10 H13 N3 O6 271.2277
ENIM'Z
OH OH
NH C10 H14 N4 O5 270.2436
N
7 [1*“”2
HO o N X0
OH OH
. C11H18 N3 0O15P3.3C6 H15N 828.7657
m—ﬁ-o—g—o—g— [\ "
(o]
b b ey 3
E://N Etw_ r(\EE"
E EIET/‘ B oM OH
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WO 2006/ 037028 PCT/ US2005/ 034786 Structure Fornmul a
Weight C10 H14 N3 09 P. C6 H15 N 452.3981 CNX Q OH~

WONRM06/039024°-

ONO Etal

Et-N OH OH Et

C10H16N3015P3. 3C6H15N 814. 7389 HA EEI

PCT/US2005/034786
P ~~~ bH CH

hl—n\l l:f /I\I I:I Q l:'l' \r\l—l , 0 l:l JJ E\"IJ_ . E' NH (;] ] H_] @
Struetyey "5 284. 2704 N 0 c oH 0 cpLYeabs N3 06
('1—| ('1—| (‘10 H12 N3 06
271 2277 1b H1IN3 o§P C°T|15‘N 452.3981
HO—P-O—&
Eltft_\N OH OH
Et/
C10H16 N3 O15P3 .3 C6 H15 N 814.7389
ce™
HO—P—O—E—O—E— o °
& H OH OH
8 2N Eta—\
B E— Et)‘ H  OH
Et
NH C11 H16 N4 O5 284.2704
N
C ﬁ
HO o N O
H,C
OH OH
0 C11 H15 N3 O6 285.2545
™
HO 0 N0
HSC
OH OH
C10 H13 N3 O6 271.2277
ENIL”Z
HO—] o N0
OH OH
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(NLNH2 HON O OH OH 56 WD 2006/ 037028
PCT/ US2005/ 034786 The present invention is described
whyoosay7oed illustration, in the foll ow ng exanpdBES2004/034786
wi || be understood by one of ordinary skill in the art
that these exanples are in no way limting and that
vari ations of detail can be nmade w t hout departing
fromthe spirit and scope of the present invention.
viThe preagntiinvangion yg desetibaddsyt woy efidlustratiamp irciheifollewing examples. It
11 WACT | V] . hi hit inflaviviyus, .
win oSS, 9 PR By Gk e B oy timing
and tHdt adiimtiongsof deeslt tani beitadé Widpacdopattits foMYIKBsPER anB)cope of the
i nhi biiting other enzynes needed in the replication
preseiypyeBiionr by ot her pat hways. Exanple 1
Phosphoryl ati on Assay of Nucl eoside to Active
Tri phosphate To deternine the cellular netabolism of
VIII ; AaticBlayivinugsPestiyp®@a or Hdpaciviras etizityed from the
Anerican Type Culture Collection (Rockville, M), and

a ro in 225.cnP. tissue cylture flasks in mnigal. .. ..
o COnPRINS b sl i aSHh S o meB L insaehvily B nhibitin
flavivras, Qsestivibos @eﬂéﬁbiviﬂlﬁlp‘élyﬁlﬁiis@mbﬁiiﬁlﬁbmh@ otRéH &iPyin®s needed in the
. renewed every three days, and the cells are .
replicafigneqyclenpicly fherpathwgdsk. After detachment of the
adherent nonol ayer with a 10 m nute exposure to 30 niL
of trypsin-EDTA and three consecutive washes with
medi um confluent HepQ Exahipde hre seeded at a density
of 2.5 x 106 cells per well in a 6-well plate and

xpgsed to 10 M, of .]3H|] |.abel.ed tive conmpound (500
Phosrfg RIS AS e dpiAsigeds Helkle Tmiesilids ogs. The. cel IS
are mai ntai ned at 37C under a 5% CO2 at nosphere. At

t Me deehaiieake ¢dlNitar PadtiHosismtdTeheC&InhFounas, #1epBahels hitldbfained from
times with ice-cald phosphate-buffered saline (PBS). 5
the Anwnﬁaftéypm%ltuéﬁcﬂou@ctloeo&wmeawa)x tagd rase (ZEQWR v 225 cm” tissue

1 i r - ' t I : : : 0
PB4 8141 A5 AR RS SRHD s i 17
peniciblyn-gtrdptasydiion @The hmadiuvadds tremevedd 20ery direec alagls, meiidahel cells are
or .one hour in ice bath, The extracts are then .
S“bcuﬁlbﬁ?ﬁi%‘éa,a yefled ‘%ﬂe_de oo of ithe aslhegent; onqlgygr vty a 10 minute
expostfeOfos) AL o2 HpdMEDTARLE 1R8I cYRietutive/ washes with medium, confluent
HepG2 cells are seeded at a density of 2.5 x 10° cells per well in a 6-well plate and exposed to

10 uM of [*H] labeled active compound (500 dpm/pmol) for the specified time periods. The
cells are maintained at 37°C under a 5% CO, atmosphere. At the selected time points, the cells
are washed three times with ice-cold phosphate-buffered saline (PBS). Intracellular active
compound and its respective metabolites are extracted by incubating the cell pellet overnight at
-20°C with 60% methanol followed by extraction with an additional 20 pL of cold methanol
for one hour in an ice bath. The extracts are then combined, dried under gentle filtered air flow

and stored at —20°C until HPLC analysis.
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WO 2006/ 037028 PCT/ US2005/ 034786 Exanple 2
Bi oavai l ability Assay in Cynonol gus Monkeys Wthin 1
wowek/opeor to the study initiation, the cynonedTyus2005/034786

nonkey is surgically inplanted with a chronic venous

cat heter and subcut aneous venous access port (VAP) to

facilitate bl ood col | ect EFA™PI2 under goes a physi cal

exam nation including hematol ogy and serum chenistry

t ight is recorded. Each.

Bloavsy%ylg?/is%}?n?jg? g{n?%}lggg?hvéﬁ approxi mately 250 G of

3H activity wth each dose of active conpound at a

d¥éichin ely seckfpripd tonthe kegudst inatiatione tl@fo ayeameolges oreonkéy 3s surgically

elther via an jntrave | us 3 nonke
implafgh gy &' GitGhig Vol sk AR MR heB iy endR R papy (vAP) o
facilitat¢ r816GE cbl$ecWSi1 @ing childefgoes adshkidgl &xamigatini ﬁietuﬁhﬁgahérﬁatology and
determine the quantity of fornulation adm nistered

serum(gherpisteyfypluatonsrand thepadyoydghtys eeeprlsd c EaethmapkeyHaix total) receives
appro%?rgagteggggg ﬂg §¥ eﬂ%@l&ig‘ \gﬁg %gi {:6%% %If¥ct9\% cogipAhd )at a d%se level of 10

our s post -dosage
mg/kgOditCaC(ﬁﬁsé e@hceﬂiraildl mgﬂﬁL aeﬁtfhelcﬂh lagt Qﬁt%i'eﬁ@lsvwlﬂs (3 monkeys, IV), or
pre-dose 3, 6, 8 12 and 24 hours
via og?éssa-vas% e(éel)nookeam rla’Q)chrF@ﬁh cdasEgo SWIngst Hethsighsd absfops dosing to
p r I
graviflpk AR BRI P’ ShaniEE P topllin S fflferdtl Wi sqmples are
collecteddvial pameatdam:thedesaagrrate&inatemdx:{abpmxh%elyﬁﬁimhnnrs pre-dose, 0-4, 4-8

and $c00 G patTdBRased Sa HFsseRTa ThIERY SPIEh g eleersoyrl ore-dose,

0.25, béuil)z N3l &, 17 41 o nbiie poﬁ%@%? GRNGE Bhioald \%oﬁsT Yatheter and VAP
clearanée (CL), steady state volume and distribution

or frof/a p)erlalrfﬂ!al Yﬂsﬁﬂivﬁihﬁa@ubml@ Wepeys, calﬂ:@atrrmrecegluresdmld\/aotr spossible.

The bR AT SREAT RS S LM MRl cebnElia e dme when

the mRQBnAcbRnRitbrSBRRhRVEed (DY, )Fafal indely BROiRVE (AU Malf life of the
centrifugation as described previously by Sonmadossi
dosagg qonce@g,ag ply(@y,);g_ cleargyee ((Gly, steady state volume” and distribution (V) and

- deoxyt hym di ne and 9- (1, 3-
bloavélallw)ﬂg#' y- 2 pr opoxynet hyl ) guani ne for normal human

henatop0|et|c progenitor cells in vitro"

Antim crobial Agents and_Che tglerapy 1987;

31: 452-454; and Sommados &3 r_{gg Schi nazi RF, Chu CK,
Xie MY. "Conparison of cytotoxicity of the (-)- and

Bone MryranBsidigmkapf 2',3' - di deoxy-3'-thiacytidine in
nor mal human bone rmrrow progenitor cells" Biocheni cal

Phar macol ogy 1992; 44:1921-1925. The cul ture assays
f Sumap bene mogq:@ Iis a;eeco]@;@ted from normal healthy voliunteers and the

mononuclear population are separated by Ficoll-Hypaque gradient centrifugation as described
previously by Sommadossi J-P, Carlisle R. “Toxicity of 3'-azido-3'-deoxythymidine and 9-(1,3-
dihydroxy-2-propoxymethyl)guanine for normal human hematopoietic progenitor cells in vitro”
Antimicrobial Agents and Chemotherapy 1987; 31:452-454; and Sommadossi J-P, Schinazi
RF, Chu CK, Xie M-Y. “Comparison of cytotoxicity of the (-)- and (+)-enantiomer of 2',3'-
dideoxy-3'-thiacytidine in normal human bone marrow progenitor cells” Biochemical

Pharmacology 1992; 44:1921-1925. The culture assays for CFU-GM and BFU-E are
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WD 2006/ 037028 PCT/ US2005/ 034786 perfornmed using a

bi | ayer soft agar or nethylcellul ose nethod. Drugs are
wa@l2dosnEm28 n ti ssue culture nediumand filtererCT/B$2083/034786

14 to 18 days at 37C in a humdified atnosphere of 5%

st e b e o BT o o g e
cultur? hfeaRih ?ﬂd ?i?te{eﬂe LRGN, 18”{1%}% dt '39% qlfn I H%f' gd a osng]l%re of 5%

ormation In presence o con‘pa SO

CO; umm; colonis lof \gfeser tEaﬁﬁB@|cells4areMohﬁteh orsdrgl zﬁl iheuited fjcroscope. The
Assay Hep& cells are cugtured in 12-we pl.at es as
result%é@cpreﬁfélaeda%v@ RETEENE Ry RItigN 1Qf %?rfyotpgmaE%e@ﬁher presenee of drug

comp&ttd & nfSortAY Siturdy Pan Zhou X-R, CQui L, Zhou X-J,
Sommadossi J-P, Darley-Usnmer VM "D'fferentla
ef fects of antlretrOV|raI nucl eosi de analogs on
m tochondrial function bn ?qg cells" Antimcrob
Agents Chenot her 2000; 4X*3BW'%503. Lactic acid levels
in the culture medium after 4 day drug exposure are
Mitoch®atv i BskidigiAygna Boehringer lactic acid assay kit.
Lactic acid |l evels are nornalized by cell nunber as
neasared by henocytoneter count

ety frp oudlaeed l@éngeIAP@taéé&éaﬂﬁaedaa%%? angypxposed to various
conceH@ﬁt%@rbe%%ﬁqu Rt ﬁPQfPﬁl&?lX Rt B670&l Ix- | §Blﬁ§nadoss1 J-P,

di umoverni ght at 37Cin & hum di
Darley- SlsgneaMMs ii]?aéfegentl hleetfagtsoutt zhltlmmdfnnahnmdmsaiemna@gs @n i miltochondn al

funcip i og oSl A8 abdes Rui S00, MOl o Paischid evels

in theWultireSbdigmharita® i Rirud RepsiRtd &8Imekenet tukingSa BE@#ingdt lactic acid
550 nm_ The cytotoxic concentration is expressed as

assay kife basticaasid levelarare aemaliaed by ceB dwaber lae megayrpd by fgatocytometer
by 50% (CC50). 59 WD 2006/ 037028 PCT/ US2005/ 034786

Exanple 6 Cell Protection Assay (CPA) The assay is

performed essentially as described by Baginski, S. G

Pevear, D. C; Seipel, E ; T S. C C.; Benetatos,

C. A Chunduru, S. K. : K*8@PleS M and M S Collett
"“Mechani sm of action of a pestivirus antiviral

Cyror&R6TBONREy PNAS USA 2000, 97(14), 7981-

count.

Cells are seeded at a rate of between 5 x 10 and 5 x 10%/well into 96-well plates in
growth medium overnight at 37°C in a humidified CO; (5%) atmosphere. New growth
medium containing serial dilutions of the drugs is then added. After incubation for 4 days,
cultures are fixed in 50% TCA and stained with sulforhodamineB. The optical density is read
at 550 nm. The cytotoxic concentration is expressed as the concentration required to reduce the

cell number by 50% (CCso).
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7986. MDBK cells (ATCC) are seeded onto 96-wel |
culture plates (4,000 cells per well) 24 hours before
wais@s/o3doeer i nfection with BVDV (strain NADL, PO12C¥208$/034786

a multiplicity of infection (MJ) of 0.02 plaque

formng units (PFU) per cell, serial dilutions of test

conpounds are added to ééi‘ﬁphﬁeect ed and uni nf ect ed

cells in a final concentration of 0.5% DVSO in growth
Cell PRR6btIOMASERE(CTN) ution is tested in quadruplicate. Cell

densities 'and virus inocula are adjusted to ensure

continuous cell growth throughout the experinent and

t Bhey @srag g petfoamed assentirdhy, 44 desstibediby ddpearski, S. G; Pevear, D. C,;
. dest t t peat a r f
seipel 2 SHEL., G BeHfaltd €7 iz § X R € Rt s. coten

“Mechanisi Eﬂ%t'E{ﬁAofam@eﬁtvatu@adnmzn h:osqioh@d hBNaS USA8206[11@7(14) 7981-
optical denS|t of the wells is read in_a mcraoplate
7986. ¢ cafls GRECH

?r\areﬁ?éd@oo)etefﬁ‘ﬁe‘&?ll glture platesnchQ00; cstis per well) 24
hours (bgg';’g)usé’ alA’ﬁér &tlgﬁf RER alﬁ NAATCC) at a multiplicity of
ot 3

concentration t I eve reduction o
infection (464} bf ¢.02 fpiaﬂue fm‘fnlng1mnts| (iPE §) pet @dﬂu serfa dilutions rof Ass6 egmpounds

ound, t he .ef f.ec vec ntrat| n i )
are adfg o Apite TR PG ISAQUSI R PR GEreyrBioR el 5% DMSO in
growth Sfédfiin. ORa@s&iftion @@éstedrm ralqh&nﬁn@at@r €cll AERHRDnWIitds inocula are
100 PFU well of virus. Then, serial dilutions of test

adjustedbippengwigsconinugmycsll Igmvghéhméﬂlcw‘t the experimgat andep @ghieve more than

90% Wi ﬁfsqm&gg ceﬂéq%%{ua on it H%é' un(ffeha Hl &%ﬁo@a&egdtgﬁld é%% %ng-rinfection.

Fes are fur i ncu

After Soui‘&l@s, plaes akd figed WlthhS@%%@Af@fdoétalaBdi wathS801forlysdagline B. The
Violet, washed and air-dried. Then _plaques are
optical: dgnsitacf; the qeellsr ifi fsad ime isreRlmerades t 0 0oHRai Fheodohe effective

conce Htiléﬁ r@a?r?éso cﬁgﬂ&p L€ tHe cXlln?&&d%&ﬁgﬁtkﬁﬁn%gla?%léeved 50%

or eac orrpoun concentratton to obtain a
reductiomchfeiopathiceffect of thegards.i s  determi ned in duplicate
24-wel | plates by yield reduction assays. The assay is
Pl (gg ‘{H‘ g‘ 60 WD 2006/ 037028 PCT/ US2005/ 034786
AqUGRE IB% Y Baginski, S. G; Pevear, D. C.; Seipel,
M; Sun, S. C C; Benet at os, C. A ; Chunduru, S. K;

FF@IGBachcmM)o@ﬂdh%ff&tlvgebﬁ@htratldiﬁﬁ aehEeOfn diﬁihlc@te 2afwell plates
a pestivirus anti VI ral conpound” PNAS USA

200

by plagyg Myctwm@fayﬁgs%e monplaygryare ixrgted; witl il @%?FUBwlépf yirus. Then,
| 0

serial ce lsnsggfr e\?\'}é%?x)ﬁ g@ﬁ%ourﬁﬁ%gfsoﬁ%l@@% tglci:)t‘?l‘gg§v<n((t g&lé%g% serum and

0.75%(dAmtthgltaetuloye are addedotthpionokayersf Culthues tireofurthédihgubated at 37°C

for 3 g eyt p o SBine spi e CEHRUATPIR GisbEd SBS adgiried. Then

plaquda™ROdutedrt8 Wefdrmine the concentration to obtain 90% virus suppression.

Example 7
Yield Reduction Assay

For each compound the concentration to obtain a 6-log reduction in viral load is

determined in duplicate 24-well plates by yield reduction assays. The assay is performed as
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medi um Each dilution is tested in triplicate. After
three days, cell cultures (cell nonolayers and
wae xpensmtant s) are | ysed by three freeze-thaw BTIUSRN5/034786
and virus yield is quantified by plaque assay.
cells are_seeded onto 6-wel] plates

descnlmisbxe anggyﬁirs Vet IBevest: B. et ofipel, Me. Sl@eﬁ aFe Benetatos C. A;
Chunduptp‘SmKaI RiteVE 1. Gnd MiLs. Q‘folfeﬁs“MécﬁﬁﬁErﬁ%f falfiort o9 HEstmrus antiviral

washed and overlaid with 0.5% agarose in grow
compaved? EMASAVS412000,06H4), 223 1- 79&6;1 wlithyminor a’roellﬁcaxlenls wBtibfly, MDBK

calls 4P, A4R0eR BB SO £ %, s s e <l AN befrSfegion wit

BVDWU@AD‘L%@II@ dt aﬁumﬂnﬁ;ﬁtmomﬁlfemn fé‘f oatmm Epcél’lth%hal dilutions
6-10g reduction in viral IS |nvenplon

of teSb@@mp@md@ rarpeddod to cels en @nﬁ@alt @n@@rttaapn &b ot WS@ in growth
mediuglér%%w dtio gp%ﬁ{éﬁ% ftxtpcl a eo n&ft eelggdratyp eﬂfﬁu@nﬁteesva‘céﬂ monolayers

ous 6se” kP TP M 150
and superhe@aisngre 1(eddy thftedReed-thatv le@f aridh\&rUS ry«a& tig qmantlﬁ&d by plaque
WO 2006/.037028 PCT/USZOO5/034786 CLA W cla

assay. ABE%% AVRBK¢gel h(ﬂrwegec{ pl}to&we]ﬂ p}atesAS xBl(}j gells par WR@ %4 h before

use. G ) et T AL R Sal o i PR et T84 o7 with 05%

agarosenn gsdveuh mérhumofAftmfrﬁe daysncelRmonslayers apefigkehwvith 3H§% formaldehyde

and sefipd iR 1 63 Vielehi it 0% SRl JeaBE R ites  The plaques ar

counte@I tJS Hleteﬁﬁm@ iy &anéﬂtraﬁHh tc%Bﬂnn a@idgC}bMtlﬂﬁﬁnhﬁ?zQQbﬁJ onyl
benzyl wherein the phenyl group is optionally

substltuted with one or nore substituents as descri bed

in the definition of aryl given herein; a |ipid,

|nclud|n? a_phospholipid; an amno acid; .a

cRhip anveEaban das hespednserked wWith refereas fo cainemppdiments. Variations

and mQ&QﬁEmﬁo(fl@ W §QLJ’%U% Cv@fﬁ’lttﬁk%lb%liug X &Bge ﬁﬁﬁ’é&ﬁin\lﬁlgé glli] frobRB foregoing

mnistered In Vivo I s capa provi
detailedalepariptidn wifi @reanvenfioni s i ndependent|ly H
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or phosphate; each A is independently a straight,
branched or cyclic optionally substituted al kyl, CHS,
WEEBE/037088Y3) 3, 2-Br-ethyl, CH2F, CH2Cl, CH2CF3pCTIEL0h3034786

C(Y3)2C(Y3)3, CH2CH, optionally substituted al kenyl,
optionally substituted al kynyl, COOR4, COO aryl,
CO O al koxyal kyl ,  CONHR4 4) N(R4) 2, C(S) N( R4) 2,
CON(R4) 2, chloro, brono, ¢L . 1odo, CN, N3,
OR4, NH2, NHR4, NR4R5, SH or SRS, -C(=S)NH2,

We claigi:=NH) NH2, - C- (5-nenbered heterocycle) havi ng one or
nmore O, S or N atons, -C-imdazol e; cycloal kyl, acyl,

n 06/ 037028 PCT/ US2005/ 034786

' Aﬁ?%j)?u% ‘HFWE%P or (ﬁg)al kynyl, -0-aryl, -0-aralkyl,
-0-acyl, -0-cycloal kyl, -NH aI kyl, -N dialkyl,
- NH- acyI , -NHaryl, - NH- aral kyl, -NH cycl oal kyl, SH,
-S-al kyl, -S-acyl, -S-aryl, -S cycloalkyl, A
-S-aral kyl, -QC02-al Byl , N H al kyl , - CONgdi gahkyA,
CF3, -CHMOH, -(CH2) Y (CH2) (O OH, - (FHTON,

- (CH2) MNQ2,jip( CH2) ALCL-4 a | am no 4

al kyl ) ami noRO 6 c$cl ol kyWani ngw al ﬁox ar ¥ony! |
N3 or Cl1_6 al kokg® eadi[B i s indepen eﬂbl k| a

strai ght " chai nelgs|~brarlelied or cyclic ( y
substituted al k CF3, C(Y3)3i yl,
CH2F, CHz2C1, CF3, C(Y3)2CCX OH,

optionally substiltuted _al kenyl, optionglly gubstituted

al kynyl , COOR4, ®DO-aRjl, -CO O al koxsal kyR! - CONHRY,

- C( NR4) N( R4) 2, -C(S) N R4)2, -CON(R4) 2, chl oro, brono,

fluoro, iodo, CN, N3, OH OR4, NH2, NHR4, NR4R5, SH

or SRS, -C(=S)NH2, -C(=NH)NH2, -C-(5- nenbered

het er ocycl e) hav'F g one or nore 0, S or N(II

at orrB -Cimdazole; cycloal kyl, acyl, Br \)i nyl ,

kJ -0-al kenyl , -0-al -0-ary - 0- aralkyl

or aphg‘mge%ncallyoaqgﬁ]etp@&sp( pr estqq,tﬁé{‘ kyperelq\l_ dl a| kyl ,

-NHacyl, -NHaryl, -NHaral kyl, -NHcycl oal kyI SH,
R'is msemnldymtly HSopt@gdally-sSbstmntydl alk-yB acy}; Iphesphyte; sulfonate ester including

optlor@ﬁ§ su%a_ﬁqlbq al yf al K ’lcgqa\}gbgl) ﬂ%&l&l% metgI aI ’1 and benzyl,

whereir (heph8NPEroup (1@6%& kbstitkedwith oyt 8B subﬁitllt(l.éﬂtéL as described in

al kyl') am no oal kyl am no, Cl-4
the dgﬁmngﬁrwh)gpven[\tgergm, @1 llglda|1kcég@mg e dRospholigid; an amino acid; a

carbofil,\ﬁggtg gagﬁ%d }ﬁieé{:erol%r othr yﬁ{m&?ﬁgﬁﬁgﬂﬁﬁkﬁﬂ%lgﬁa?ﬁlg group which

rogén,
when atiétistered ak kiyayd; ca;fableagfqir@\aﬂxlngla coffipplind GHereireRC s inGependently H
i ndependently an optionally substituted al kyl, CH3,
or phasphaR]  CH2NS, CH2NHZ,

each A is independently a straight, branched or cyclic optionally substituted alkyl, CH3, CF3,
C(Y*)s, 2-Br-ethyl, CH,F, CH,Cl, CH,CFs, CF,CF;, C(Y*),C(Y?); CH,OH, optionally
substituted alkenyl, optionally substituted alkynyl, COOR?, COO-aryl, CO-O-alkoxyalkyl,
CONHR*, CINR)N(R?),, C(S)N(R*),, CON(R*),, chloro, bromo, fluoro, iodo, CN, N3, OH,
OR*, NH,, NHR‘, NR‘R’, SH or SR’ —C(=S)NH,, -C(=NH)NH,, -C-(5-membered

heterocycle) having one or more O, S or N atoms,—C-imidazole; cycloalkyl, acyl, Br-vinyl, -O-
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CH2NHCH3, CH2N(CH3) 2, CH2OH, hal ogenated al kyl, CF3,
C(Y3)3, 2-Br-ethyl, CH2F, CH2Cl, CH2CF3, CF2CF3,
W@EL008p20e8Y3) 3, optionally substituted al kenyl , PCT/US2005/034786
hal oal kenyl Br - vi nyI opti onal | y substituted
al kynyl al kyny O OR4, nC( O NHR4,
alkyl, ~0egibemiby §ﬁf yh X %?@i o angrackac oA iyl i-alkyl, -N-

dlalkyl negRs Céégef}iﬁéﬁg}' %&m%@%%ﬁ&%ﬂg%%&l -S-aryl, -S-

cycloaﬁtﬂ,GS arhlkb’bg@ﬁﬁh&gﬂ aCONH-alkyB -CONYainByl, THy -GH HOH, -(CH;)mNH,, -

(RO B By AR KNG i s, - ai(Ci

Tkyl)&@RinbOOA! ¢pé1caUBSrhiny €, AkdyBMbonyIaN08 & ;
. y)optl on?% I%s: substllt ut ed cadrs‘z)ygcygn}fal gptlg%?xy 63 WO

each Eﬁool(rsl/dg 3:37 T,n%ly ﬁT/ Ul?z%gﬁ%}lg%%ég?ra?a}%g?rlct tlonfilly substituted alkyl,

option su

CHs, dF@Hz:)(IY%O)zcmeth F (CHZ), MOHT GREHLCFR) ﬂﬂ@sNWS)zc(w)s, CH;OH,
%nC(ONR42 (OO, -C(OSK4, - R%
optlon RANDstIpC ];gg)ptlgg@l osu‘t@yw agwl gp-aryl, -CO-O-

alkoxﬁxﬂ{}@o W N t)ljﬁt%%4 @M% %Mya{l% R&on?cp fluoro, iodo,

CN, N3|—|2®P2 Wﬂm JSH oEHERE, —OEiS)NHRAt@ENH)NH,, -C-(5-
memb%@%@?ﬂ)fd@%ﬁ%@p%ﬂé or a%érr: 3y °§ N et r@éa%ﬂ?ﬂzecargﬁalkyl acyl,

Br-vin§i, Kenytkyl, -@HIN&!?)X/I ,-dlﬁkﬁ%h k@x}yl By-aiy| -0-a81] analdi¥alkyl, -NH-
Substitufed al

alkyl, -MGidpadkydy N{RR4cPL, I(J'émth@)@lkyy I(Jﬁl-mhc@(lmj NHiR4 S-alkyl, -S-acyl, -S-

v, Srodmabe ataniny rod e AR (o BRERaRY, "CR, "o, -

(CH2)§NH§J Lmzﬁﬂ:@)@ﬂ,a (@ﬁmCI\OﬂZ@ﬂz)mﬁld% C@R@H&Hz, CM alkylamino,
) hal ogenat ed aI kyl

dl(Clqlkod)a@nno zCaBray(ekonWarw €1+ alprycartgmybRg, @H@xy,
C(Y3)2C(Y3)3, optionally substituted alkenyl

each \élkadypcndahﬂkyHyF CINBRor hal oal kenyl , Br-vinyl,
optionally substituted al kynyl, haloalkynyl

each RPLh@MR iy ifddBshdehtty %d&ﬁg@ﬁogyﬁl QlkyBPlowRp 8&11@1 alkenyl, alkynyl or

substituted heterocycl'e, optionally substituted
cycloafigtler oaryl , - ( CH2) nC( O) OR4- ( CH2) nC( O) SR4,
-(CH2)nC(O) NHR4, -(CH2)nC(O N(R4)2, -C(O Or4,
Xis O dSR4, -Q(R4), - -Qlaralkyl), -S(R4), NO2, -NRARS,
-NH( ar al kyl ), azido, cyano, SCN, OCN, NCO or hal o;

o P ATty s U ST o v,
CH,NHGB! GHer((OHj)Qr(IHﬁ)H klrall@ﬁded: alkyh CH, €(§i’39§;t2e]B|r étholnCHYE, CH,C,
CH,C rO%%((E 3?8 % @(Y%, © gt}o%gl? g/ubsstlilt?l?etdl ta lEe%()j/l %rl%glf(enyl Br-vinyl,
optionally substituted alkynyl, haloalkynyl, -(CH2)nC(O)OR*  -(CH;)nC(O)NHR,
~(CH2)mC(O)N(R*), C(O)OR’or cyano;

each R’ is independently OH, OR?, optionally substituted alkyl, CHs;, CH>CN, CH;Nj,
CH,NH,, CH,NHCH;, CH,N(CH;),, CH,OH, halogenated alkyl, CFs, C(Y?)s, 2-Br-ethyl,
CH,F, CH,Cl, CH,CF3, CF,CF3, C(Y*),C(Y>)s, optionally substituted alkenyl, haloalkenyl, Br-
vinyl, optionally substituted alkynyl, haloalkynyl, optionally substituted carbocycle, optionally
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optionally substituted heterocycle; or alternatively,

R6 and R7 or R9 and R10 can cone together to forma
wepioso3mespound sel ected fromthe group consiBCT/N§200$/034786

optional Iy substituted carbocycle or optionally

substituted heterocycle; and each Wis independently

substitpted 5 oheterocycle, Theptiasallyundsubstitatedi m hetaroandi n r#di2)mC(O)OR®,

A G R TR S S OBSR B USe S5ORIE: 4 0

S(RY), NG, aaR{R0pamidog yarloa BEN] OGN NG @ oehalo; B i s
i ndependently H or a straight chained, branched or

each Rﬁygd R!opt inﬁéﬂnhé’nt@uﬂﬁdrb%éﬁ e @Bd&ﬁhl T¥‘| §ubs-ﬁlﬂﬁed3 Q[H?f? U@ﬁ3, CH,CN,

cl ai m 3 wherei n"each e conpound
CHzNac ICﬂzMHz MEMGHR‘CP&N(CHQ)zaCHzOMépmmN 91k@k G:Es, ORYY)s, 2-Br-

cthyl, (R RHE Gl QA R GhY B el PRICT AR bt plieny, alkens

alkynyDO\lHBAoalk 1A cmnmynd Qf&tlﬁﬁkﬂmﬂ asdﬂshiu}ed (1 Mky®y, (Vhaloalkynyl
@Eg ase RQR Rp X~ X~
-CHzC(ﬁ)N( -GF) R ((BPR R7- (Gle)n)C(Q)WR( \) C(Qr)OB cyano, N acyl or
N(acyl\%hhar maceutically acceptable salt or ester thereof,
erein: Rl R2 and R3 are each independently H,

o EEAEREL V1 AP ) BGRRT Shaes sto, ,
CH,CRY EHINS CHINH, A RyNTR Y, @HXN(G}TE? g0, fﬁ%tdg@ﬁhﬁéd%lfcfanmh C(Y3)3,

bénzyl, “wherein nyl’groyp i s optional
-Br-eél}’bSCHtFJ,t 6, G, t GHoMes, (ﬁFZﬁEEg,eCQﬁﬁﬁ(YT Bempgorally substltuted alkenyl,

e GR I G50 iy SRR g s,

optionS1fy Q@&k‘ﬁﬂft&! RarbdcRER! bstdnalkn %hBﬁIt@t%@'het&bcﬁlé" EHptlonally substltuted
phar maceuti cal | y, accept abl e ,l eavi n

I ou
heteromaly ST SHONAR I E OERDT ol GONIRY o (CHINCOINR),

ORI oyl 1) ! ML) B, oo

SCN, @CN, Naes phiadls;

each m is independently 1 or 2; and

alternatively, R® and Rlo, R’ and R9, R® and R” or R’ and R'! can come together to form a
bridged compound selected from the group consisting of optionally substituted carbocycle or

optionally substituted heterocycle; or

alternatively, R® and R’ or R’ and R'* can come together to form a spiro compound selected
from the group consisting of optionally substituted carbocycle or optionally substituted

heterocycle; and
each W is independently O, S or CH.
2. The compound of claim 1 wherein the compound is of Formula I.

3. The compound of claim 1 wherein W is O.
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each R6 is independently H, OH NO2, halo, azido,

al kenyl and al kynyl an optionally substituted al kyl,
W@RBG/OCH2ECN, CH2N3, CH2NH2, CH2NHCH3, CH2N( CH3PCT/US2005/034786

CH2CH, hal ogenated al kyl, CF3, C(Y3)3i 2-Br-ethyl,

CH2F, Cl, .CH2CF3 CFZCF C(Y3).2C(Y3) opt| onal
4. Thg wegtn%?iﬁ @é e dy herem g2q ik& B mde?en\f)rs H 9pt3 élﬁaaghltychamed

£ I CH2 O Or4,
bra%%f?éiit(g c%ﬁ@ldﬂ dﬂﬁykubf Cﬁ%don%(k%”&l)(/M) 2( C(%))ng(mznr cyano;

5 ThX and X* gaé gg gendentl O r CH, 65 WD 2006/ 037028
- L IBEFR RN 708 erS‘é‘ceﬁc ‘i ndependent |y OH, OR2,
optionally substituted alkyl, CH3, CH2CN, CH2N3,

6. TherpmppundaHizigiorzwhaezng @@)RZ argingependpratlyogBrestQRY-
al kyl, CF3, C(Y3)3, 2-Br-ethyl, CH2F, CHC, CH2CF3,
7. Thekampound6hiRQ( WBerdin 'k E—DcﬁqihloyplﬁtdoSt ituted al kenyl,
hal oal kenyl, Br- vinyl, optionally substituted

| | k bsti t ut ed
8. Th@ %gcyc Sahgal ! %Héfljﬂny& N@h{‘*y substitute

e, optiona stituted heterocycle,

opti on su er oaryl, -(CH2)nC(O OR4,
9. AQ‘%@W&E{B’@@@%@E&% HR4, - (CH2) mC( O) N( R4) 2,
-C(O O, -CCOSR4, -OR4), - S(R4), N2, -NRAR5,.
azido, cyaf®, SCN, OCN, NCO or P&l o; and Base
can ¢ofre toget her R&~orm a "
und sel ected|f romfihp group consist|ngxef
e or optionally<—
m i s independently
nd ase is |ndependently A:x;: | W~"~" or |
V\,her‘éﬁ n 9®ach Ais mdepé??dent“fy a straight, br8&8ched?
or cyclic optionally substituted al kyl, CH3, CF3,
C(Y3) 3(IIP- Br - et hyl , CH2F, CiPOL1, CHZCFS, CF2CF3, (V)
C(Y3)2C(Y3)3, CH20OH, optionally substituted al kenyl,

orap&%h&uﬁ&émy a%uépmlé galf& e@iekmvéo WiERg, COO aryl,
oxya Kyl , 4, C(N Fé4) N(R4) 2, C(S)N R4)2

R', R? %‘5{84 eacﬁﬁﬁ% Wﬁﬁ@@éﬁogﬁlonaﬁé%%bst ?l%fd g%é\q phosphate sulfonate

ester 1n<§ﬁﬂ(ﬁﬁ&'|bNrﬁlally GutshtredrBiRyEst arfielksT atfoalyEhchditighfett@stifonyl and
S or N atons, -C-im dazole; cycloal kyl, acyl

benzlemm;rerW the plenyhgraup, is qpilgpqgg/nwbstltutp_daw;@y e Or- r@rgrsy stituents as
descrlbcﬁgal‘l’ﬁk lel@éhmoac 2 &/l %\IIIYI-Q% x]%!n? wg’r gcwﬁf’@ g%lhosp'h%lhpld, an amino
acid; a—d}ii‘lbodnydﬂatralalp;pudeSbholeﬁeral loy bther phamgteutic8lyasockptablSleaving group

which when administered in vivo is capable of providing a compound wherein R', R? or R? is

independently H or phosphate; wherein in one embodiment R* and/or R? is not phosphate;

each R® is independently H, OH, NO,, halo, azido, alkenyl and alkynyl an optionally
substituted alkyl, CHs;, CH,CN, CH,N,;, CH,NH,, CH,NHCH;, CH,N(CHs),, CH,OH,
halogenated alkyl, CFs, C(Y>)s, 2-Br-ethyl, CH,F, CH,Cl, CH,CFs, CF,CF3, C(Y*),C(Y%)s,
optionally substituted alkenyl, haloalkenyl, Br-vinyl, optionally substituted alkynyl,
haloalkynyl, -(CH;)C(O)OR?, -(CH;)mC(O)NHR*, -(CH2)C(O)N(R?),;, C(O)OR*or cyano;

X and X* are independently O or CH;
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cycl oal kyl, -S-aral kyl, -C02-al kyl, -CONH al kyl,
-CON-di al kyl, CF3, -CH nOH, -(CH2)n\H2, -
W(( Edel&/))smto) OH, -(CH2)nCN, -(CH2)mNQ®2, -(CH2) rrmﬂszoos/osﬂ%
-4 al kyl am no, di(Cl-4 al kyl)am no, C3_6

gycloalkylan1no Cl- 42alkoxycarbon¥
each ' isxipdeendently jQH, ﬁli#ep@aae?&% silps 131@( raaiyéhpfﬁhé}w CH,Ns,

SRR, YN SR o Ly

CH,FOCHZOR C(wag cmga:(y ﬁe(m 2pG6hOB 7B ituted alkenyl haloalkenyl, Br-

vinyl, &ngl/Pg L@é@tﬁ%ﬁ?ﬂﬁf}ﬁl@'@&l Eﬂa@gyﬂgll, SRSt %{lgéj%?l & r\éocycle optionally
substinfa O t@{éfseyml kylo tmEQNHFM subseeYEA) N(Mersaryl (CHz)mC(O)OR4

luofd, io

hl b
(A OR T IGRONER,  HEF IR i CUDIORE. “CIOSR, -ORY, -
N d t |
s b7 AR, ks Borg GG DRA G 1o ©

cycl oal kyl , 7ac yl Br-vinyl, -0-alkyl, -0-alkenyl,
alternatguely, ;&/n%md agoy}e togesherrtglfi Ry a spgo a:@mpound selected from the group

I
con51stl%§|_%¥8{/wﬁ?&lah¥“_|l_lbst1 d ?J:gyém&ecycﬂh@r}z@ff subg ; e&é;gtlgfolggﬁl?,
-S- aryl, -S-cycloal kyl, -S—aralkyl,
eaChméi)@ﬁgrr%QFnﬂY al kyl , -CON-dialkyl, CF3, -CH,,, OH,
- (CH2) mN\H2, (C}Q)anC»C}L - (CH2) nCN, - (CH2) mNC2,
and BageGsiydepandeatly C1- 4 al kyl ami no, di (Cl-4 al kyl ) ami no,
C3_6 cycl oal kyl am no, Cl1-4 al koxycarbonyl, N3 or Cl_6
aI koxy and each Wis independently 0, Sor £H4 10. A
oun of Pormula (VI), INA RORORs '
a pharmaceutical l'y acceptab@
ester ther of, wherein: Rl is independentl
opt.i bst ituted al kyl; acyl; phos ;
suPf onath est¥r incl udi ng opti onally s ut edv
al kyl owryl al kyl sul fonyl including netha ul f onyl
and benzyl,  ‘wherein the pheffl group is optionally -

each Atibﬁdebéﬁdéﬂtly\ﬂaté&a@h@ WAnchBd 8r Sy IRt dtieaaN s@%ﬂﬂl@&ﬁilkﬁe ¢H;, CFs,
in the definition of aryl given herei id,

O(Y e @tTacthy, SCBos PRbCLCH:CEn GGG, GGy GO, optionally
substlg.ﬁécpgﬁc¥g¥}?|t ?lfan@e&‘okt‘i’tt Cﬂﬁyngg gg'owg [S:dt&hl 1, CO-O-alkoxyalkyl,

accepta
CONHR*, C(NRYN(R*),, C(S)N(R4)2, CON(R?,, chloro, bromo, fluoro, iodo, CN, Nj, OH,

OR’, NH,, NHR*, NR*R’, SH or SR’, -C(=S)NH,, -C(=NH)NH,, -C-(5-membered
heterocycle) having one or more O, S or N atoms,—C-imidazole; cycloalkyl, acyl, Br-vinyl, -O-
alkyl, -O-alkenyl, -O-alkynyl, -O-aryl, -O-aralkyl, -O-acyl, -O-cycloalkyl, -NH-alkyl, -N-
dialkyl, -NH-acyl, -NH-aryl, -NH-aralkyl, -NH-cycloalkyl, SH, -S-alkyl, -S-acyl, -S-aryl, -S-
cycloalkyl, -S-aralkyl, -CO,-alkyl, -CONH-alkyl, -CON-dialkyl, CF3, -CH,,OH, -(CH;)NH,, -
(CH2)mC(O)OH, -(CH2)mCN, -(CH2)mNO;, -(CH2)mCONH,, C,4 alkylamino, di(C;4
alkyl)amino, Cs.¢ cycloalkylamino, C;.4 alkoxycarbonyl, N3 or C; ¢ alkoxy;

wherein

each B is independently H, a straight chained, branched or cyclic optionally substituted alkyl,
CHs, CFs, C(Y%)s, 2-Br-ethyl, CH,F, CH,Cl, CH,CF;, CF,CFs, C(Y*),C(Y?);, CH,OH,
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when admi nistered in vivo is capable of providing a
conpound wherein Rl is independently H or phosphate;
W®Z009MB7A6/ 037028 PCT/ US2005/ 034786 each A iBCT/US2005/034786
i ndependently a strai ght chained, branched or cyclic
. optional ly substjtuted aI kyl,. CH3, CF3,
optlonzﬁBrsué%twyF a@mw ptionally aﬂ@@rtéed efkynyly Cg )2@5@939131 -CO-O-

a&ox;?l%'ll ON e W&W% IE‘;?N RC6 %lbx%n %Hn)fo fluoro, iodo,

CN, MJ, kOKy DRY | NHGONHRS, NR 14 )SH Rf) 8R°, CCEHYRED 2 -C(=NH)NH,, -C-(5-
membeged (he@ycfﬁs_lbﬁ\r/l%&ﬁ%rﬁ%@%e# O%IQS N gtdegmss) dgole'q:_ylcloalkyl acyl,
Br—vmyp( T‘ﬁtﬁ&i ~alenyp--OMR efbjlﬁll ef@-ﬁl‘:ﬁﬁlﬁ) Cblﬁc’){'ln% Qpﬁoﬁf(yl -NH-
S or N atons, -Ci ni daZol e; cy¢€ cyl

alkyl, BN dyalh)ﬂl. NHelcal, klyH-arML aNKearglkyl, eNkatgallkyl,(SI&,rw glkyl, -S-acyl, -S-

aryl, {-QlRaN -Seprli of-8k5) Xl RN gtk .£Ey -CHuOH, -

(CHz)n?N'Hz,S @H&YJC(G?OBE VJ(CHgm@N(' -éCﬁz)mml OQHMLCOSH@V a,kyalkylamino,
,  CONH- al I al ky

dl(Cl{%ﬂF}ﬂ)W Cs(scmszloal)kbfémmﬂ?w@&qzymwny(l @rlmrr@q@zﬂcoxy, and
(CH2) nCONH2i C1-4 al kyl am no, di (Cl1-4 al kyl)am no,

each W3isGndepyradendy Ky SamiGih, Cl1-4 al koxycar bonyl, N3 or Cl-6
al koxy; each B is independently H, a straight chained,

10. A%@M@%f%nﬁuﬁé g, optional |y substituted alkyl, CH3,

r-‘ethyl, CH2F, CH2Cl, CH2CF3, CF2CF3

C(Y3) 2C( Y3) 3, CHnOH, optionally substituted al kenyl,
optionally substituted al kynyl, COOR4, COO aryl, COO
al koxyal kyl , CONHR4, C(NR4) N( R4112 C(S) N(R) 2i
CON( R4) 2, chIoro bronmo, fluo @ CN, N3, OH,
OR4, NH2, NHR4, NR4R5, SH or g - C(=S) NH2,
- C( =NH) NH2, -C—(5 rrerrber ed h | e) havi ng one or
more 0, S or N atons, - m dazofe; cycl oal kyl, acyl,
Br-vinyl, -0-alkyl, O-allkenyl ,r¢®-al kynyl, O-aryl,
0-aral kyl, -0-acyl, O-c , NHal kyl
N-di al kyl, NHacyl, N-ar al kyl , NH cycI oal kyl ,
SH, S-al kyl, S-acyl, S &' Reycl oal kyl, S-aral kyI
C02- al kyl , CONH al kyl , kyl, CF3, CHrr()—I
(CH2) M\H2, (CH2_ )nC(O)(}I (CH2)nCN ( CH2) mNO2
(CH2) MCONH2, C1-4 al kyl am no, di (C14 al kyl)am no, C3-6
cycl oal kyl am no, Cl-4 al ko Vear bonyl, N3 or Cl-6
al koxy; each Y3 is independently H F, d, Br or I,
earchpliRdmacmitifdlyi s cepiatdp ealterdstey theyebfoghereinacyl , al kyl ,
| oner al kyl, al kenyl, al kynyl or cycloal kyl .

R is itti§faaéddy H, optionally substituted alkyl; acyl; phosphate; sulfonate ester including

optionally substituted alkyl or arylalkyl sulfonyl including methanesulfonyl and benzyl,
wherein the phenyl group is optionally substituted with one or more substituents as described in
the definition of aryl given herein; a lipid, including a phospholipid; an amino acid; a
carbohydrate; a peptide; cholesterol; or other pharmaceutically acceptable leaving group which
when administered in vivo is capable of providing a compound whefein R' is independently H

or phosphate;
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each R6 is independently an optionally substituted
al kyl, CH3, CH2CN, CH2N3, CH2NH2, CH2NHCHS,

WO 2, CHTOH, hal ogenated al kyl, CF3, C(M3)/882005/034786
2-Br-ethyl, CH2F, CH2Cl, CH2CF3, CF2CF3,
C(Y3)2C(Y3)3, optiagnally substituted al_ken%/.l , i

each Ay 4s érajegg,t%;:pgly Brst(ﬁlg,}vmha@gd,vbag@gé/qjmég optionally substituted alkyl,

/ 054034 ' it |
CHs, R SRy P B CRiE PERCY CHICE R KO ), CHAOH,
optionallyCtsR)stib{tell MRy R, opfio@)GRéubstitytedh ajkyealh GOORS, COO-aryl, CO-O-
atkoxyefly T EHOERY SR AN ARl SHlpRsom, Muoro, iod,
aNemR‘alyrs , ] -etdj()elNH -C-(5-
N, @E@,ﬂh %C%?H%HZCFB,’ }%:HF?&??&&' %%)&’C\g)%%ﬁﬁép“ onaI)IN;{Z’ C6
membengd dieterenyels) Ankingine onanaralkehpt N 8omsy{Caiphidazole; cycloalkyl, acyl,

erindF 00BN O-BKB3H OB E AR 0Bk EEL O [ estontion, Naty,

N-dialkylh SNHtadyEd Negiy B Dieatalkel, NpL-tyladlkyl, SHSSHdIMyledS-acyl, S-aryl, S-
het er oaryl , -(G_Qigﬂﬁj 0O) Or4, .

cycloalybr oo @Rt 8 KN O FAON ik (LN £CH:)oNFL, (CF

IOy oAU RO ) M S, e

cycloalkydapmodens dligoxygatbog@dniN; anCopalkanyal |y substi t ut ed
al kyl, CH3, CH2CN, CH2N3, CH2NH2, CH2NHCHS,

each %ﬁé&!ﬁ@gﬁﬁé}ﬂ%m@zﬁ%%ﬁ%&%}ehé s Qgcf’opt%xw Jubstituted alkyl,
CHs, C(PY,BXZI@%)YS)ZSBr-@byh Pk, y CEuBk t CHuCBe GF#&hy IG(YA):kE%4,, CH2OH,
optiongty ¥t SRnE iondii sufblinyd RIKSVE, COPRE gt co-o-
alkoxya(KsH2 T ORHR NRER 1 MNGRD), ORES )N(RAR 0 CONKERAK Y thi6fo, bromo, fluoro, iodo,

N(acyl)2;, each RO gnd are i ndependently hydrogen,
CN, N4, OBROR's piHipn MK, NRR S SRyt COMILL, DNH,, -C-(5-

et Py o Mo PN ) gy 22 oo, s,
Br-vin@hH2 Olalk {IHPCHRBen yCFAGH3 My (0A3)y2,GD¥331R Y1, eDtacel) @-tycloalkyl, NH-alkyl,
. bstituted al keny], —alk I,  al kyny
N-dialfly NS m%yifv_i%rﬁl,k%pﬁ%%lwk U1 DAY, Sy Sa, S-
cycloald 0abiayiRy | cO,-2RY1, eTinAIS I PCONL MRS, @%,b@fl%@k@ {CH2)mNH,, (CH,.
optional Iy subst 1t ut ed het’erocycl e, "optionally

)mC(OiQHsﬂEIth)hgﬂ, (tggthN&r(ﬂHz)mq?}P,ﬂalmang?g%(m @kgBmino, Cs.
°y°1°al%%g%“— %&??’bg%g%ﬁgkﬁ?‘?’zﬁ S(R4), N2, - NR4RS,

-NH(ar al kyl ), azido, cyano, SCN, OCN, NCO or hal o;
cach Ye g mdgpendentiiddpBrfdeBr PyL1 or 2; and alternatively, R6
and R10, R7 and RO, R$ and R or RO and R' can cone
each Rbgad &Y ig indeperdently hydrogen, acyl, alkyl, lower alkyl, alkenyl, alkynyl or

cycloalkyl.
X is O or CH;

each R® is independently an optionally substituted alkyl, CH;, CH,CN, CH,;N3;, CH,NH,,
CH,NHCHj3, CH;N(CH3),, CH,OH, halogenated alkyl, CF3, C(Y3)3, 2-Br-ethyl, CH,F, CH,Cl,
CH,CF5, CF,CF;, C(Y3)2C(Y3)3, optionally substituted alkenyl, haloalkenyl, Br-vinyl,
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bri dged conmpound selected fromthe group consisting of

optionally substituted carbocycle or optionally
waamsh3toes ed heterocycle; or 69 WO 2006/ 037028PCT/US2005/034786

PCT/U82005/034786 alternatlvely, R6 and R7 or R9 and

co her for nd
°pt1°n§é}' ectH? atltug“ﬁo 019?30*’6]6\‘{5 St i &g&&é@&&gn al (C}Hz)mC(O)NHR“,
(CHZE‘CR%NEMe@(@meg&, or optional Iy substituted

etefocycle. 11. The compound of cIa|n110 wherein X is

cach R déégn%p%ﬁfi?rﬁf‘y” i aﬁ«wﬁmgﬁe,a@ﬁw CHN;,
CH,NPR! CPBNHOH-S W¥EIN 3%0' @ﬁ}(ﬁ'ﬁyhalog’&iateﬁnﬂh(kb( @ngsct: tqur-ethy1

kynyl, optional ubstj tuted cycl oal

CH,F, SENRCHeEBAGEGF:, G R CRG) 2 optipmily schgioitéd ausuemshaloalkenyl Br-
vinyl, %@%}Jllyghﬁsgggtgg} g@hylcﬁglgglﬁgnj]@%%ﬁmglﬁ %Js? d gzIrb(%c:y%ie optionally
substlﬁllttil?St | hefetycle OV\lleropﬁbﬂfebtl)ly, Opﬁbsgﬁ.ﬂéladky &hebﬁdiarylut ed-(CH;;_)mC(O)OR4
{ t1tut
(CH R D CRDERS | Cpmal SN R S L], COSE:, -o®?),
4 al ;| C O acyl F,
SR ORI, ol G, SN, 0%& MR o e
a N- di, al k ke NH- ,

cach Ry a8 'k 1 mepEohi B phes S'PF ORtiogy Subaitaeh Ayt B, caneN,
CH,NS @HMyICH;NH@H@I @M%N( o’ii Wﬂd&%% tléallalkyl CF3, C(Y?)s, 2-Br-
ety QHE 1 SHLhy O I )zmﬁm, ) optibmabiabstiaiadaenyl, alkeny],

alkyn)gcl:;:zg Cﬁglbé%%&l,j%gm %&%&Sﬁ@s&%& 1 a yn')%3 haloalkynyl,

-CH,((OHBIR'),, CONER.C(QYORD! -C)LE(GMIRY, { UCEOR'7 _bgmoer Bill-acyl or

carbocyclic, and an optionally substituted 3-7
N(acyhwsnber ed heterocyclic ring having 0, S and/or N
[ ndependently as a heteroatomtaken alone or in
each Rbahd ridf |aw11ndb§end7e'htéy tydpgemdOHE QR AioptidAalishaubsiimtedaalikyl, CH;,

crn D, SRR SRR  0 o RUEE U5, v,

2- Br-éﬁBﬁ' engk! E}E@SCEQF§dCP4dT¥nﬁ(Y3)ZQE¢ 3i);P"‘(‘?ﬂtio)ially substituted alkenyl,
substi t ut ed cg;: oal enyl ,

alkenyl 0-alidyRylnyiNO2, laalhmw Br-v@nyl,cypumﬂlkysubsm@teaicylkynﬂ, haloalkynyl,

option%_é' s(%[)?titlllmcagtr%%le Cl\‘fd?rgHN Tuﬁgﬁﬁgeﬁ%ﬁvfwﬂwﬁ}gf%ﬂ%substltuted

heteroM;H ar addfyzbmc@)b&mm@jn}qo)sﬁﬂ, @cﬁbmkon\ﬁ-mﬁl kq@‘tzL mC(ON(R?),,
al k S-aral kyl , cl oal, ksyl
CORIHUBIS, o8 Dby, R NorR K eehFCaplky by azido, cyano,

SCN, BENh&E G o Khio; CONHCVC' oal kyl , CH20H CH2NH2,

each m is independently 1 or 2; and

alternatively, R® and Rlo, R’ and R9, R® and R’ or R’ and R'! can come together to form a
bridged compound selected from the group consisting of optionally substituted carbocycle or

optionally substituted heterocycle; or
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CH2NHCH3, CH2N(CH3) 2, CH2F, CH2Cl, CH2N3, CH2CN,

CH2CF3, CF3, CF2CF3, (CH2),,,000H, (CH2),,,CONH2, |,
waeoepsiozal | y substituted 3-7 nmenbered car bocBet/UU82005/034786

and an optionally substituted 3-7 nmenbered

555, GE1G110 1RO baMIg 0, S andlol N ndependently
from %02{'&?798&15P§—gr/ wgg@é{a@gA';&@tlt%@d H}%o [@Q)E" rkg)tﬁ&fnally substituted

claim 10 whererrn each R10 1s independ ent y hydrogen
heterogyrlepti onal |y substituted | ower alkyl, optlonally
substituted al kenyl, optionally substituted al kynyl,

11. Tter@bmpeahdw@mbstowéreﬂxmoal kyl , CH2OH,  CH2NH2,
CH2NHCH3, CH2N(CHB) 2, CH2F, CH2CLl, CH2NB,' CH2CN,

12. Th%%mgg ? Cé%lzm %Hl (‘%@aWs 1&%%5@% &S:mnEB? substituted

ereln each

lowerd afkst)deptidnglly], subkidutedHalREDy], Gdﬂ&al@k@ﬁ&xlﬁtﬁ-l&lkyﬁw-bptlonally

mMCON N- |l .. 17. Th d of cl 10
ere] R el B OTE S il iR COTAGHuG, CHLF, CHCl
r etcRachy @FJ &F, @j;e?ppdent ly 1. 19. A nethod for

& tréat hent of propyl axi s of a host infected with a
us or civiru

fIa I est epa tion .
13 Thso%éip%'gvfﬁ 3 iR HoOSv i Pngroet N Mo risardent s BB, pplplly substituted
lowére atkye nbptﬂfmuyt subbtitufedC @m@@ﬁn%p%naiyalsﬁﬁsluut&i Qilkyk91, optionally
optionally in phar maceut i cal 'y accegt abl e carrier.

Sumltut%eywﬂmdd(bﬁlk&l #Pralkenyl, mﬂeﬁllésmyl,t earalkf/bc@waﬁloalétyl O-acyl,

f.ept
F, & SN GHRE SO otk M £ R, R, M- aME ey, N
ali@hyl; | NH alkh@y ) eHeiralk i ENImibzséloalkylatSHl Slﬁllqﬂ Beliegyl, S-alkynyl, S-
flavivirus, estivirus

f d h
gt oS eaone Gl a?owaalmgcomwm CONH-alkenyl,
c@ﬁﬁpenkﬁiymg 9 ér§1'k {) 'dagafr@%lég B agend éizNHCHg,

agent . m 23 mhereln t e sec n
CPéth(CHs)zaICH@‘“e rﬁ‘JHt@l S AN cQHECNMAHhEFgr i, CEoTE, e(tGI-hgnCOOH

(B ie " pcinional Sebiuusl 37 R g crbothic, Sha e Sprionaly

subWitutsd! 35T debdRas *h@tetd@:'?blliﬁ 4Bk Shavitlpe 028 Rh&BE NiiAGPeRdently as a
possessing activity against protease and Sel ective

heiggmtom takgh @t pr imganzbivationi ne deri vati ves;
Thi azol i di nes and benzanili des; Helicase; Pol ynerase

14. Thenborapdudds of Aldiins e@s\eherahosdthowtlbl @dégendently hydrogen, optionally
l?Sttllgl%odeoxynucleotldes I nhi bitors_of | RES-dependent
su

&f deven alkyly epaenslly  @ibsdiptedr alkpwdz prEenaliyy substbitese alkynyl,
op@?xt?ilfrg;]gﬁrb%ﬂtg?eg ARy h&g'n DAL L%S&?ﬂeesalgg ! O ik S -0-aralkyl, -O-
cyalralkybdOraeyl, Bi C§ BrcL,d3Y, WE, SCN, OCN, NCO, NO;;, NH;, N3, NH-acyl, NH-
alkyl, N-dialkyl, NH-alkenyl, NH-alkynyl, NH-aralkyl, NH-cycloalkyl, SH, S-alkyl, S-
alkenyl, S-alkynyl, S-aralkyl, S-acyl, S-cycloalkyl, CO,-alkyl, CONH-alkyl, CON-dialkyl,
CONH-alkenyl, CONH-alkynyl, CONH-aralkyl, CONH-cycloalkyl, CH,OH, CH,NH,,
CH,NHCH;, CH,;N(CHs),, CH;F, CH,Cl, CH;N;, CH,CN, CH,CF;, CF; CF,CF;,
(CH2)mCOOH, (CH2)mCONHjy, , an optionally substituted 3-7 membered carbocyclic, and
an optionally substituted 3-7 membered heterocyclic ring having O, S and/or N

independently as a heteroatom taken alone or in combination
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

(phosphonoacetyl )-L-aspartic acid;
benzenedi car boxam des; pol yadenylic acid derivatives;

WQ@2008/030281leoxyi nosi ne; benzi m dazol es; pl ant eptT/HS2085/034786

and pi peridenes. 71 WD 2006/ 037028 PCT/ US2005/ 034786
25. A phar eutical caqnpositi,pn for the treatnment of
THS GsgIouRth ol W PHhesetn [each \R‘?e%}ndea@%m hydrogen, an optionally
o o ecLi OFRLE SN Lo o
~BARIEL Y15 SRS MBRUSI0 R gh Syl LRI sty
oppbmaliyasuhstitutal kycloalkdptGyQH,s EHNEL, €31.8H e r@HiN(CHh, CH,F,

ol GG Bt rs SR CEbhsberEmncontt.

second antiviral agent., 27. The conposition of claim
Thearopmpenad of chems KL whereameaohi Rakndents indepeaferdtyet, OHanCH,OH,

i RS ORI Gl Qs N rfPanE acea s

protease_ i nhibitors, Non-substrate-based inhibitors,
Thecermpaunt ebrdym Hbwberewod SONRYy- activity agai nst
prot ease and Sel ective NS3 inhibitors); Thiazolidine
Theéepmpatnd/efsslainiTHl wherkindiacle s iamaicpemdeatiy [1i des;
Hel i case; Pol ynerase inhibitors; Antisense

A RiR@RRANRF ehrdadthént A ipgsHHLAXY B8 he@tinideRd withd Rh¥iolrds, Ybstivirus or
| RES- dependent transl ation; Nucl ease-resistant
hepadbGrprintectioqedreprssingradaministegiag to the host an effective treatment amount of

1-am no-al. kvl cyel ohexanes:. al k | ipids, vitamn E .
» BORarsi LoD PaRsRly B {hhormar Bl dy s Rgh ghmier
acids; N- (phosphonoacetyl)-L-aspartic acid;
Thg angthoref dampiP abersasthe paflectionds gn HC A snfectivar | vat i ves;
2', 3" -di deoxyi nosi ne; benzi m dazol es; plant extracts;
Thamaktie doefi dlalenks whéin the infection is not an HCV infection.
The method of claim 19 wherein the host is at risk of being infected with a flavivirus,

pestivirus or hepacivirus.
The method of claim 19, further comprising administering at least a second antiviral agent.

The method of claim 23 wherein the second antiviral agent is selected from the group
consisting of Interferon; Ribavirin; Protease inhibitors (such as Substrate-based NS3
protease inhibitors, Non-substrate-based inhibitors, Phenanthrenequinones possessing
activity against protease and Selective NS3 inhibitors); Thiazolidine derivatives;
Thiazolidines and benzanilides; Helicase; Polymerase inhibitors; Antisense
phosphorothioate oligodeoxynucleotides; Inhibitors of IRES-dependent translation;
Nuclease-resistant ribozymes; Nucleoside analogs; 1-amino-alkylcyclohexanes; alkyl
lipids; vitamin E and other antioxidants; squalene; amantadine; bile acids; N-
(phosphonoacetyl)-L-aspartic acid; benzenedicarboxamides; polyadenylic acid derivatives;

2',3'-dideoxyinosine; benzimidazoles; plant extracts; and piperidenes.
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25.

26.

27.

WO 2006/037028 PCT/US2005/034786

A pharmaceutical composition for the treatment of a host infected with a flavivirus,
pestivirus or hepacivirus infection comprising a treatment effective amount of a compound
of claim 1, 9 or 10, or a pharmaceutically acceptable salt or ester thereof, and a

pharmaceutically acceptable carrier.
The composition of claim 25 further comprising at least a second antiviral agent.

The composition of claim 26 wherein the second antiviral agent is selected from the group
consisting of Interferon; Ribavirin; Protease inhibitors (such as Substrate-based NS3
protease inhibitors, Non-substrate-based inhibitors, Phenanthrenequinones possessing
activity against protease and Selective NS3 inhibitors); Thiazolidine derivatives;
Thiazolidines and benzanilides; Helicase; Polymerase inhibitors; Antisense
phosphorothioate oligodeoxynucleotides; Inhibitors of IRES-dependent translation;
Nuclease-resistant ribozymes; Nucleoside analogs; 1-amino-alkylcyclohexanes; alkyl
lipids; vitamin E and other antioxidants; squalene; amantadine; bile acids; N-
(phosphonoacetyl)-L-aspartic acid; benzenedicarboxamides; polyadenylig acid derivatives;

2'3'-dideoxyinosine; benzimidazoles; plant extracts; and piperidenes.
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