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WD 2006/ 096285 PCT/ US2006/ 004927 COMPCSI TI ONS AND
METHODS FOR TREATI NG OR PREVENTI NG FLAVI VI Rl DAE

wONbEE@968BIS CROSS- REFERENCE TO RELATED APPLI CATT/@IND06/004927

This application clainms the benefit of U S
Provi sional Patent Application 5 No. 60/651, 910
fi IGOMPRSITIANS AND MIDEHODS BORFFREA BNSh@R PBEVENTING

Appl i cation No. I rch 21, 2005; and
U.S. Provisional F%&%ﬁ%&@%&?%ﬁ% 60/ 73 5, 464,
filed Novenmber 12, 2005, all of which are incorporated
herein by reference in their entirety. TECHN CAL
CRESEIREFERENGE PO KRB ATED AEPBKIATHONS| at es generally to
the treatoent,.of. infect] ' . ati
specific 5335’?11%%10? ﬁg%sgiég%%eggdsftﬁgﬁz@%vé??n&%g!&c%l?c Application
Nod60/63Mat1DVied Fédbeuaep$, 2005; @.SnProviaivha Pateht Applidationi Nmal
anti-viral caonpounds and/or ther t] | ecul.es to
60/666247, Eled Nﬂﬂ‘@%ﬂ?‘oqsﬁ%‘gﬁiso @VEE&@Q%P%@XBQ%S%%%@?-M ed
60/b 4 Nea-HRMINGVEMBR a2, 1095 L dICdfivaidhard ME&HbaRD SereindiyTefrenye
or ‘associated with Hepatitis C virus (HCV). 15
in BACKERMND The fami |y Flaviviridae conprises the
genera Flavivirus, Pestivirus and Hepacivirus. One
significant nmenber of the Flaviviridae famly is
TEGERGEALIsEfDOVirus  (HCV). HCV was first identified in
1989 and is a mpj or cause of acute hepatitis,. .
r esponsi Blegrdsert J&ﬁﬁ@ﬁuré selates gmerByto.the BeasERd obinfegausA
.non- B .he 1L ' | 7 i ' se
i SRRE LB e e oR oLEROGRARE AR SRS krgoPi
combinetioncaittceiditiopdiaofi1virgl compblapia tod/ogherzgutic Soletyloyip treat or
The Wr|d Health Organi zat . est.i.nat es.. . £l to
ProoR IEFICE ORI € AR PGRPI T eI dn e BT ¢
calRR@YY 8t dseitlatcdvatiCEgRAticavirys (HOW)ect ed wi th HCV (d obal
surveillance and control of hepatitis C. Report of a
WHO Consultation organized in collaboration with the
Vi titis Prevention Board, 25 Antwerp, Bel gium
B'A\’Jé]%?i}gl pat. 6:35, 1999). In the United States
al one, 2The famnily Févivipéesbmprises thetgenmp Efdvivus, dlegdireg and

W th. W t h..an esti.mat 000. 0 .
Heaiieg, P RS R oer bffe B0k s An S RerB €3y
(HARRT orVRdsaitryt i@enifisd Inl 1989 apeio pInejoramese bEuduye liephtistss ed

each year, and 80-85% of these [nfecfed pati S
rospou bl T aTsEATFeS Of PR SERTTITONAAHA AL RPALTCIN: B8 3006

4 ' ' i lutnBREtHDsid Al Bved cifek
rng(%%? cgé%zlgéBIJPC%%BE%%%%;C%%%%%&%% a ue g i ver Sldi sease,C '

(Hobxygie Rdpatobagrpbil 65t 1967 yrhh Spertdddesith Qrganizetiercstipigigs that
clésg%%ﬂ)%%ﬁ‘]%?ﬂé Worlgv%d\é lfzhea,l 23 ofthe %Jorld’s %Opu\ﬂt{oﬁs are chronically

infected with HCV (Global surveillance and control of hepatitis C. Report of a WHO

Consultation organized in collaboration with the Viral Hepatitis Prevention Board,
Antwerp, Belgium. J Viral Hepat. 6:35, 1999). In the United States alone, 2.7 million
people are chronically infected with HCV with an estimated 8,000 to 10,000 deaths
annually (Alter ef al., N. Engl J. Med. 341:556, 1999). Approximately 3-4 million people
are newly infected each year, and 80-85% of these infected patients develop chronic

infection with approximately 20-30% of these patients progressing to cirrhosis and end-
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Until recently, interferon-cc (IFNa) nonotherapy was
the only therapy wth a proven benefit for the
wonemtiooe2ss of HCV infection. In the case of geROTAS2008/004927
HCV 5 infection, only about 50% of patients show an
initial response to treatnment with IFN-a (i.e., half
staga lheerrttm:aseeﬁmmntm@)nphaﬂmﬂ yhkeppteeoles earpigome (HCC) (see, e.g.,

alna ty of patients. Furthernore,
KOI}S‘&P Oé{r?fg VV%lr 5€§%§a%®%b| e side effects due to IFN-a
t rk eat rrg fntil rebdh@ly, Liﬂtieff&oﬁ-lod{-IFN-b@ nﬁmmhmpsswamb aullg eheraghy y
skin, depression, |eucopenia, thro
with mrogerbeng i forfhe jressmentiof HG Y infighons ¢ aéog?ge‘&‘ﬁ}fpeenlfd%?v
1nfeEﬁc%th1§1%3MfPéM%ffP§t chRRhbv ad thitd Msprint fcﬁ&da@ﬁbn@fmh IFN-a

I'FN-a conj ugated wi th pol yet hyl ene
(ie. gh@lfzmb notPE@ondWSl, hnd the rdspaael 1sspémstam¢blﬁ it the gwjqigy of

e Il r|n n [
patlFIIgN_ gl%‘g}enpgﬁpg 1wt§ %lffu o%n\s/%i%?ﬁlg § §1¥ ﬁ of%é'tseﬁfre?@gﬂ Wt{elé‘tment
incl@fifng €luilike sythptomp@ialaise, diyskinndepedssidn \Aﬁllcbpengae ﬂmrylpmytbpema

th t t t he
o e, TR SRS el A 22
adnﬁgﬂfrﬁﬁ%vof&}%dé?&ﬁ?NL&‘ fIERLLEbnhdafed G doBleth@lche piges], EE?G)

derate to severe disease, is male, and .is
witlp ﬂrﬁbéxroad@mnmug]ggsl@r?@abéﬂwgbaﬂ@@t dinforgiaielynBieatment gtith

el BN 5 0 e U8 SO fecid wit

etIC ver sion of
gerfolwerm HaV ghdmost cbmrrm lgenotyﬂeam thetli. Suend Eowopd), basid highalddV

nat ur al klller ce| ine, .a
Vi AR SENGHHS Tl cPRED. PRPPICRER AT AL | Bag loneer
tlmétﬁég h@delafd 16 QVBlciRkAseNis Waldlandk 81de€r on and ri bavirin.
Unfortunately, anant adi ne shows. sone si gni ficant

s | d e- ef fQibersirugsare heingdesiest fanequehination therapy Wig intaderarre: o

l O nc
o ol R R R gl otons

thaEEtnﬁlllates TLeélls.and nat(fﬂlshtlelmaﬂﬁ r Anantiing o Iantlvgrgl m@Hication used

o S BRI B B,
Un?&gm% Qﬁﬂﬁi&ﬂﬁ%ﬁo&%nﬁ@éﬂﬁﬁﬁ@ﬂ&dq@fwﬁaﬁc&&e corﬂbnnimomor s

hat woul d 25 potentially block HCV V|r? re I|02t|on
stuaxeecmdg@te@mmwqu disrproinig ( see)fe draliligegf. 4

Gasly gen?erg by. 1%2”%’%3@{3 ll(laﬁt?et@zl djrdif Wsﬁoedzke%&agfpa?& 31:130,

ge due good conventi onal treat ment
19999t IHﬂ’RShelideﬂmmwla)mHéB/ pmtegsegnhlbxtors teeleding s seging pigtease

devel o ae t hera d
e 5P AR Eb R SRk PR RS M R0
poieili1:1aﬁk‘,frbﬂ&!'lktHC\'3 erilrr@;ﬁkmtaré §l§p dienilpueier a&dyt hID@HlllLJHQN

for the treatnment of The present Heets
and genecinlbegpnotyand if & ATt diieasitamanageiup WE? gfnléap goo
°°%%%ﬁ&%¥g%ﬁmmﬁ% {32006/ 096285 PCT/ US2006/ 004927

e pr sent i nvention generally provides
conposi t Hems, cusep ekists figy identifying and developing anti-Flaviviridae

therapies with improved anti-viral activity and reduced toxicity as compared to current
treatment regimes (such as those used for the treatment of HCV). The present invention

meets such needs, and further provides other related advantages.
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conmbi nation of a glucosidase inhibitor, and other
anti-Fl aviviridae conpounds, such as agents that

walomross2srune function or agents that alter PCT/US2006/004927

Fl aviviridae functions. Exenplary 5 glucosidase

i nhibitors include castanosperm ne or derivatives
SUMMARYf, such as celgosivir agents that alters

i mmune function.incl ude I8

alters repPIeEt rgﬁntlogfge'n_e[ra ﬂ\’ﬂ&?{i rb%m ﬁ%ﬁ 113%81% ﬁilﬁ osi de

corhBitidh bP4 Blusskidasamhibitbruid dtirer antl-Flm@imkie feyinpauntls, duchens
(NM 107) . Such _conbi nati on

Bl NP lone, Typempl
ageats i aliarimmane fptiasror agents thtetten Flegyrides fugtopy Tgemplary
glu%sﬁﬁ?é’]l'hhl'g ors ifiud® )éﬁ’s%k)%errﬂnélw HrivhtilRs thérdofsudhnds @ﬂgd)s@ﬁf;
as those caused hepatitis C virus (HCV).
ageptthat elidrammutecfupetion ermudd |1r§@rf%@1§r andmgents thatalters rephcatlon
of @a ?z%z%%?z@ﬁ]rcguq% ﬁl?cégoa%le %%rﬂﬂ\é?stshyl}e% JoARER %ﬁ 2{ 8 4&dInyA%ytidine

I'n a
(Nle{nlm) FéwitHicwinbingiédns of comgoumndisor qompwltionsghﬂnccémemeéd oy

gh or synergistic inhibit v1t
ireging & OB AFeFR oY Stpalse PP Vel g fesfiont SigHas e sty
heﬂ%ﬂgé’\ﬁ Vi fadv ?\'Ih %hﬁlblﬂﬁethe Praat aeslosurs pﬁb%d%cabtﬁﬁc&pérﬁmwbr
ribavriri I n one aspect, the instant
deritagipdsoburees (prebws erdgosiying Bragmbinetiohwish My ettt flaviviridae
| ucosi dase C
cof R o il o 9ol hip R B SRR IOV,
anfhr&%iexpdctddabcredsﬂ iicthe cgbtoxieitp otknuentasti-dvevidascompeinde
i nhi bit or ; fO||OMAng structural formula (I):

@W¥ﬁ$mkﬁﬁﬁ?@n Fie#\#)20 wherein R RL and R2 are

i ndependgink ¥spgeyidihe Gt fnt didcldsdreadrénad il compasitich comprlsmg a
al kenoyl , cyclohexanecarbonyl Cl1 8 al koxyacet

glugesidase hibitgplan Begné ﬁ@b@dﬁeﬁdﬁwnﬁ oo prd 2 %%ttql%/ a’tt% ¥ by
repq%gtk@ﬁ] of %a%z&ge bfifrfen, @b %ﬂl@@éﬂa);e iﬁﬁ%ﬁ@ﬂ Has fHee

I ona y su stituted by methyl or hal ogen;
foll?ovM@ ﬁﬂﬁﬁﬁﬂqm @®CT/ US2006/ 004927 ci nnanoyl ;
pyri di necarbonyl optionally substituted by nethyl or
hal ogen; di hydropyri di H8~eaf bonyl optionally
substituted by Cl1_10 al kyl ;\ thfophenecar bonyl
optionally substituted by or hal ogen; or
furancarbonyl opt(®nakjoy b ut ed by

wherein R, R; and R, are independently hydrogen, Cy.14 alkanoyl, Ca.14

alkenoyl, cyclohexanecarbonyl, Ci.g alkoxyacetyl,

e\ \l

naphthalenecarbonyl optionally substituted by methyl or halogen;
phenyl(Cx. alkanoyl) wherein the phenyl is optionally substituted by methyl or halogen;
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met hyl or hal ogen; Y is hydrogen, Cl-4 alkyl, Cl_4
al koxy, hal ogen, trifluoronethyl, Cl-4 5
walbbogslmsedsphonyl, Cl.4 al kyl mercapto, cyano or PCT/US2006/004927
di methyl am no; Y' is hydrogen, Cl_4 alkyl, Cl-4
al koxy, halogen or it is conbined with Y to give
clnﬁanmymhgahmaéadnyiwtlomlly|ssbst1hlyﬁt§lrbdgmﬁhy1 @lhﬂioﬁpkyl Cl- 4

k
ain ettt e S5 ona) SyRERITRE S Ry MoPEASRERAE |
optidﬂﬁ‘l'l}bdubﬁftut&ﬁﬁy ﬁxbmysdrmulbgw al fufrmmdbl@l opiﬁmaﬂy MShtaﬂed)bﬁ

b | ect h t .at
mem@thaba@a, ar?ls Fngens 6 AR o g NEFR- BB
alkgﬁulpléf §lfne ]993 %H&@ﬂﬂﬂn@tﬁ&llaﬁﬁnﬁ)c?e@h?&b@erﬁ al.f alRyl,

ve t ereo 17 rel ated enbodi nents, e.
Clghllsloxyshadwe of itlis dommtbaredoith Yo gie 3.4~ lzsihylenedloxy, Y is

SRR SRk prhaloser; nd plprmapeuticaly ascoptable s

the[febs In(ahth&RmbadiB{edt, 8&]gh)dosidase inhibitor has the structural formula
des[cmgdaarég\g\gl(élig%l a@?lﬁz g)g{%lglﬁ zecrt]ee 1relts£c%| a Way tﬁelilza? ?etas% 'oné 81) them,

buf ﬂ?)? fn@ﬁytﬂémqw% 0P thémB1d IB’GRJ brf 'oﬂ@bﬁirﬁl@éeutlcally acceptable salt or
t hyl benzoaf e 5 [1S 15 éq a, 6P, 7a, 8(3, 8a§3)]
dermmaﬂnymfa 1 refated] @n qdemmts; ithml@wl Sc Sibsbitor can be (1) 1]

(1a, @% gWﬁ eq&%n§7§1%2[,|6,g,‘§lolpéo]li§1ne{egr§1 &?&%gﬁe 26)3[1§a( 3)]

Izl netetro but anoat e;
(1,6B, 70[,81[333aB§|] -aot#iydrofB6,8(83ndaizBletrol 7-benzoate; () [1S-

(1(% gﬁcﬁaa??[{%rﬁg%éctggég)?gkg ?1%51(1 {zpn%&:?ro{é) k -metggljﬁ)gnnzga (d)({gg
(la G’[ﬁ@m@r ~-JothhydrBt,b rlfkoihﬂé’-lizﬁﬁfeﬁbf’ﬁ 4bromobenzoate), (e) [18-
6-(2-fur ancar bonxyl'ate); (h) £ 1a, 6(3 53 8aP) ]
(1o, 0fE Ta$R/BhBY--act@ydrBL.p. inflolizine egp}@ dlbutanoate (f) [1S
(1@[&&6@%{3@%&@%%‘ , 83 hdollzinktckrd5-bdIndafk; (g) [1S-

(m o, T8/ 8HBY- -dct&y'drcﬁl b TBeinildizivetetrol @(2-Bugn8artheneyiatit @) [1S-

(o sl 2o g TGP ltetel B> Soishihamoas: (R
(1& 3@7& é@@alﬁ]( SetZﬁydﬁ{ 368’&( Blidlizinetetrol 6-(3-hexenoate); (j) [IS-

i ndol i zi net et r ol 6pent§nb§ (1)
(lfaﬁﬁ @,&K‘S@&watah}’éiﬁq b6:7.8-wyloliginstefiohgrrotraalss (9 LESt er ()

(1(96]??"7(;’ 8[§j dﬁ]t Gé’tﬁl@ﬂw/ E)5|7 2 Rli6Ezinetdb] @p&}f&{ogf)ér W@)‘)ivaloyl

enzoat e ester
es@r;dum) ndethykbaye! metreqn) a B Rydimethylhviysp estm @ a gyclomogaspyla

B FrpboSreaiElabt Rz bt b B e o
sCARixARe 8t 1dabtaWH OF @ - (3. U hitil Sthenéraliddénents, the@gent that alters

pegyl ated interferon-a. In fur%her enbodi nents,. the
imagyaa func e caa bp 8 Btefferaf, Sy 3F T B RRperaie iditeron's. In

fu bé%%é#%%ﬁ?%@é %iéﬁ%%&\?}t\y%l\lgléﬂsr OﬁlicQ@dﬁ' dahBe a Bﬁﬂl@: 1de analogue,

Figures I A and
such bsuittavamine t he 3-D and 2-D view, respectively, of t he
doubl e conbi nati on synergy vol une of castanosperm ne
and | FN-a. 4 WD 2006/ 096285 PCT/ US2006/ 004927 Fi gure
BRIEFSDESCRIPTION OFrEHE DRAWENG®UbI e conbi nati on of
cast anosperm ne and_I FN-a. r 3A and 3B
il lustr aig@“feﬁéAsanﬁ)lgﬁHuSEaﬁStm gt?/ a%%&‘EY"r tranegtivedy of the

double combination synergy volume of castanospermine and IFN-o..

=3
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doubl e conbi nati on synergy vol une of cel gosivir and
IFN-a. 5 Figure 4 is an isobol ogram of the double
woandsimerss on of cel gosivir and | FN-a. Fi gurespEiNUaR@6/004927
5B illustrate the 3-D and 2-D view, respectively, of
the doubl e conbination synergy vol unme of
cast ano§jzerer inen &nloblogrivawf theoulpl gembnagion of gastanospermine
| sqbol ogram of the doubl e conbi nati on of
and ]Z:;Ilgto’anosperm ne 10 and ribavirin. Figures 7A and 7B
i |1 ustr afgardsha a8d BBamhtrateEhed-Buind 263 piewt iesektivelobf thee

doubl e conbi nati on synergy volu f celgosivir and
doubletsambingtion sypejey ¥olgme gf ‘é%%ﬂqs’s"g B‘ngFd\? Hm of the double

combi na £ 8BS kM of ARGoublk Bebinktion of el Fosiit 28
9A and S@ﬁ{%gt rate %rhe 3D gﬁ 2-D view, b
IFN-@spect i veI y of the _double conbination synergy
vol une a e $ RN
i sobol o r‘gé‘Fﬁ 3 qnﬁég ﬁustt)rlage t@%Wd 2 we@ Rty o
doubRSIoBIBARAG Fnergy velitie Nf/ﬂéaﬁnodﬁegmnemd:lrluaﬁnan d 11B

illustrate the 3-D and 2-D vi resp ect | ve
20 doublFéeguEptrisiap diopelase rt}be}/ﬁ\%]le BpuES @%%afno?prer%lrl?
and WL0ifin. Figure 12 is an isobol ogram of t he doubl e
conmbi nation of celgosivir and NMLO7. Figures 13A and
13B i1l LFSM%SW&A andg/B3lipsteaiecth 3D andedal vicss prepctively Pt ther

le c I, of I FN-a and
‘15"?%?\‘}} Fon 58 e%?'&ﬁ@é‘ %ﬁcaé&g\{%%g\é@hﬁggr am of the
doubl e caghé 8atandsobologlafibfahadmiblercotphinatiomof cplggtivieand
15A and 15B illustrate an Fa-Cl graph and H
ribgwdin- hol ogram respectively, of the double conbination

of cast mgﬁ&@mﬂa@mmdsta@@mb BN aRin-D vidvg tespectivEl, etk
16B illustirate an Fa-Cl_ graph and isol bol ogram 30
doubds paitinaieh synergly WW@%GW@%@%W@WW 8- cel gosi vir

and Peg- I*ng,}?- gﬁg an fs0 gfogx%nﬂgf’%hea(i&bl%%&nbinhﬁ&tJf%ﬁs@an%@permme

Fa- Cl ogram respectively, of
anchNtlloe conbi nation of celgosivir and I FN-acon-1. 5 WO

2006/ 096285 U 6 4 i
illustr aﬁ1gur8§1lq;%‘ ralzlqg Q%S% %ﬁﬁe % ?o%‘g gﬁ?, é/t:eg/%egﬁe%n;éﬁ of the
doﬁlﬁé E’cﬁﬁﬁlhéfféhkéyneﬁgy volignesTeblgesivio i Wst1l0mn of cel gosi vir

Flgure 12 is an isobologram of the double combination of celgosivir and

NM107.

Figures 13A and 13B illustrate the 3-D and 2-D view, respectively, of the
double combination synergy volume of IFN-a and ribavirin.

Figure 14 is an isobologram of the double combination of IFN-o. and
ribavirin.

Figures 15A and 15B illustrate an Fa-CI graph and isolbologram,
respectively, of the double combination of castanospermine and Peg-IFN-a2b.

Figures 16A and 16B illustrate an Fa-CI graph and isolbologram,
respectively, of the double combination of celgosivir and Peg-IFN-02b.

Figures 17A and 17B illustrate an Fa-CI graph and isolbologrém,

respectively, of the double combination of celgosivir and IFN-acon-1.
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Figures 19A-19F illustrate the 3-D and 2-D vi ew,

respectively, of the conbination synergy vol une of
woeb@mee285r and | FN-a with varyi ng concentr at i 8a%/Us2006/504927

ribavirin. Figures 20A-20F illustrate the 3-D and 2-D

view, respectively, of the conbination synergy vol une

of cast Blgﬂ&p @8 Avriand 1 gthlustané zn Re-€heronly apidnigplbologram,

concentrati bavi illustrates an
respegfively, @‘{tgﬁ e%qqulqa#19$?fecelg8% %@n&éﬁ cel gosivir,

10 | FN- ¥y do AMDO Tilusfratd tHeessD 2ﬁd\2Me\2,ZBspebtﬁueM obthes

an Fa-Cl graph of the doubl e conbj nati.on

combéstatjors syierey abIme; B a¢lB9sir ad 4R eV il Y35y iRe 8‘8\%‘?%?5?‘?5&? of

rlba%e{ngoy vir, ribavirin and | FN-a2b, respectively.
I gures 23A and 23B illustrate the 3-D and 2-D vi ew,
r espect Figares 204£20Flidustrats thecBiand BildwewntearseivebPLBe ume

I | FN-
conrefice aetes AU sseahaopen O BN nAR iR concepryions
of rfafihnat i on ant agoni sm vol une of celgosivir and

b 25A and 25B ||l ustrate the 3;
2D vi cREuebETSR) Fogi erpb of BT GT UM R CEIRT Ui

£astanospermine and IFN-a. 20 Figures 26A
IFN’ﬂH@g\gQ ?I ustrate the 3-D and 2-D view, respectively,
of the FommisiatandA2B illustyesed amFayQl grarh ifthe double combinafion

of ctef%glgg ﬁlz(f la ar\rllérglf an%%le 151&3‘%%8&5 nQﬁonF df%glrggmgl? rib'aJ/lHﬁ taﬁcﬁﬁ:ﬁﬁ(ﬂb

inear gra I gures 28A-
respicawdiy.cal Iy ill ust rate t he effect of anti - di arrheal

agent s on the p Goki net.i ¢ PK), .of. oral |

adni ni sttégues Sét @@s’-r”ng ﬁus tratf; the Q%ﬂg&stg%WtW%pe&i‘gly’ of the

rﬁt}lﬁ‘aﬁﬁﬁ FRRGHRHL Gélhﬂneef&ﬁgoelaﬁtaa@marm ne ver sus t| me
ots faor various groups of rats, as _indicat

DETA! LEDiQESCHARTHAET Thestrpie daectb 286 3P isw @SRYF%‘(ﬁle gkthe
co Clglp 05|a}1 aggnsi Qaugg%b&g@ﬁ{,gran&lﬁ Mm cast anosperm ne or

PRETY ereo as celgosivir) in
conbi natfrlgnewstpharmlt:herﬂlusﬁeteahﬁ 3-Drand 21D giowpsprdtivetys of the
treat or preven i nf hous dlsea E In particular,

compiB N ABIRBRUT T | velwe g %as BPEI PSPt T €ati ng or

prevent i \gurkd 364 addeBGlIDAR, thé&dhnd&-]h et tdspestively, of IO
2006/ 096285 PCT/ US2006/ 004927 _ virus (HCV) infections.

combigatiomeatreppm velyeeof eqsenoap%%@dg@ﬁw'& ly to the
surpri s ﬂgurg bg ?1?1}&{%§t¥s b g&ﬁn &g%&ﬁ%% RELALASH O

derivati'ves thereo ster derivatives
Figures 28A-28C graphlcally illustrate the effect of anti-diarrheal agents

on the pharmacokinetics (PK) of orally administered celgosivir. The graphs show the
plasma concentration of castanospermine versus time plots for various groups of rats, as

indicated.

DETAILED DESCRIPTION

The present disclosure provides compositions and methods for using
castanospermine or derivative‘s thereof (such as celgosivir) in combination with other
anti-viral compounds to treat or prevent infectious diseases. In particular, these

compositions are useful for treating or preventing viral infections, such as hepatitis C
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adm ni stered in conbination with other therapeutic
conpounds, such as interferon-al pha (IFNa,

wonomrbexssn- a, al pha-interferon, or a-interfer®a)y/useoo6/004927

ribavirin, have an unexpectedly 5 high activity

agai nst Fi aviviridae, such as HCV. Also, the double
virus GHEV niafactionso The aseatis ercfirn acloes genpyay fp e surprising

cast ermne W th, r.i ul, rpr|S|ng
dis gy A SRR ST SEH bl Rl iRy O B
adnligisteRa i dtAbinatibf W&tﬂd)lt}ter fhel;apédne sempamdh)isncht ds omterferon-alpha

t herapi es can be cqnbi ned Mﬁgv t he the%a eut i todl
(Pt IHEReEon A{PHF-GHEIEEO O A FrER9 BT BRATE MY W gpgetedly
hlg? Eétﬁfgc% §%allﬁyﬁjavﬁ§zcﬁ9t§uckgés"ﬂ(ﬁ‘{7‘ Ealsoaie b ible AafbMagdbnel v,

onpositions of the i nstant disclosure are
Castaﬁﬁbeﬂnmff with BRaerpt eastapesperming Vislaribavirin ssultsine surprising

redlécg eG t:l;} 2\%%%1% N {L %fr%agfrﬁleﬁ%}g%\%ﬁye afldiition ’thets@ e

I ons rein are useful
corf§indtiofn &ﬁl‘a‘ph:s baolbeScofrrﬂﬁnddeﬂu dtltan theregew izl aldjupels St mdscay)s

to study the oIo |caI ni.sns , of X npl
alleyate assaciagad;sils © ? ctgy stic c aegﬁf‘{néeiéﬁ"%ﬂ g A% 3%&1}%%'3 ish on) .
r&@sﬁ%nmh@iﬁst%(amfo%{‘@ Are WGEME BR Q418 Sn thetreathRasdTHEM
to two maj or cl asses accordlng to the |inkage

infipgionwean HENytelatethdiseass- o aé@n@n, gte camppds pl CONMOSIERRS:
proggingﬁegem are u%nful\lé@e%?&ﬁ 't(del W%d%fl%&ﬁ a@srdys to study the

el n an an N-acetyl -D gl ucosam he
bloﬂc%&iadm&h@ﬁlstﬁmofo fdrgmnlpﬂe,l‘lﬁiv idectibh [d.gakeeplication and

ol i, gosaccharides, following attachnent to a
WWEHPVBthlde backbone, are processed by a series of

speci f i CB Wy sEsackdiound gl dipraddiaogt alassifted ieth mduinlam classes

(ER), this proceSS|ng pat hway has bee
acwhhma’f@tﬂ@rlird(é%? befwieentsagarRid Fuigp aeie) f HRoE}- nﬂ? ast common i

an ]\/e %gc%gﬁ ckﬂnﬁa q;etv%é%ﬁ ah gﬁﬁ?é%ine of a bloeid ﬁ{drﬁh?@ﬁcetﬁ-l)l 2
e resi recursor oligosacchari de,
ghﬁﬁﬂnﬂne@bﬂdl@&xf daskgdshcehanidey Blinked ehgmcg@tﬁ&s dpkyviag 1, 3

i nked gl ucose, r ues prior t
o TSk B BB IR Pl EEIRRRE i
thd &a&ﬁlasﬁﬁéreh@ad@;h\(mg al@fhiisqiscebsigyiaiiaraghesbeeilivetie
ol i gosaccharide "trinm ng" reactions enable
chgegterizsdot eins to fold correctly and to interact with

chaper ong ﬁ’é'ﬁf{echgﬁlcé &ﬁe }ag rés rﬁﬁﬁé for AR Geri@/al 6t théiéhhifal
for transport 1t oug apparatus. Inhibitors

o-0P gheyseaesiduedn e tphacsrsm cdgysm:ctheudas ancheteiuggsidase I removes

articul arl 30 bl Ne!
NG e e
meﬁﬁ%ﬁﬁf&%d fM’t}feHﬁ essid edactionk iidvolvirigsvarivuys tmtfetayes These
interferin t

he folding of the vyg | envel o
olighyieaheren S mmingT PR RERLIF Hyeerrtions o PRicogRoiaR B
dl#sticalin fof tri¥dport through
inf Bty §EBRAGHS RMHeRE shuRABAUPAA cliGical fof i¥3port throug

thalGslgi giperagist V|ral duplication by preventing the
constru ci qn tk Iv th
nhibitors of ey enzymes in this biosynthetic pathway, particularly those

blocking a-glucosidases and o-mannosidases, prevent replication of several enveloped
viruses. Such inhibitors may act by interfering with the folding of the viral envelope

glycoprotein, thus preventing the initial virus-host cell interaction or a subsequent fusion.
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proper glycoprotein required for the conpletion of the
viral nmenbrane. For exanple, nonspecific glycosylation
wonhismwssss 2- deoxy- D-gl ucose and f 3- hydr oxy- ROTAUSRI0GB04927
i nhi bited expression of HV glycoproteins and bl ocked
the 5 formation of syncytia (Blough et al., Bi ochem
The& iaRibit6rs nRe also Miement miral KipliGEon bﬁ@@yentmg/the&pnstructlon of the

mul tiplication cte cel | ed with
propengvebpigeReiie by s ettt SEUEET LIRSS of ' fhe
unavai | ghy éxhlhidleQfonﬁieﬁﬁﬁrgﬂ}&b@lmlohaqublfoeﬁz -faixyni-gladose and
menbrane formation. The g cosyl ati on |(ﬂg &ﬁ(ﬁ&r
B-hyxirepesonayvating inhibited exnaespian €EH ﬁlys?nr%tamam P
formé:tlton\/olt‘ %cg%a(ﬁﬁlg? %znc];l | @ %Qn 'B?(];ﬁz% eds. QL%HnﬁmbMI 33, 1986).

preven ycosy tlon of “viral 10 menbrane
Vlrzp:lrnmmplmat@dmwlrlhfeebd adlls tre@ed with thiesq agpnts Fsteppad

priybbdeaes o o e PR EEL S YRRt B bt

forrﬁ@cﬁihetﬂh@ Elycdsyiaﬁ@{ EPit31Bde G- IiBSb)mananst eBhiditéd antwaal_
showed

at secretion_of human h pa iti
actlivﬁhﬁgﬂilftsé’@ﬂb‘i}lzf Hedtsd oqls @Uﬁrﬁ}‘enﬂ%&ﬁg y&%%’i%}‘ﬂ% i ﬁllf CI n
me&glraggpv%%g% @%Séﬁ et &S 'Bzochb#%nﬁ b4:62285985994 et @lepfeﬁn&a,

In the present descrlptlon
ev1d)e{mne’énat Namkmglycasbgdlonp’msmeww@efof Bengttis B Vﬁt‘%ijé‘ieh?lh n g e
or, r
(Vz;\‘pécrqgtl gf66§a@gﬁ,] g]ge‘fr%clgmgttcﬁ %ﬂ&%?c{ﬁé&%g%r?ﬁd ?l}'lglﬂgne ﬁ%@tms B
vmvyfm ARSI it iind sugat-busldetvmnejiimyiudioa dadnécadefii.h

one hundredth of ' ger), unl ess ot herw se
USﬂﬁéli Pab P mee 5o 4 gheW@P#g%@bout or “"conprising

essenti "’Ih Itﬁé p?éseﬁ'f‘%i@&rl &Y any iciRtio rahfee p&bérﬁdg@aingv e
(e.q. or") shoul Be 20 understood to mean eithe
lnt@ﬁeranwrhatlmn@nytoghﬁrmﬁ?falpp‘bw in¢ludedhy vadye qfjqay integer Wlthm

| t. t
PR Vo, St oS0 e ounoRnshont
hurdRédtly 6fhnfifiteger}, nelessathopwise mdmatedaAs o:wd herfein, Pabout” or

structures_ and substi S des d her ei 0, no A
cnglrg@}ng§é98n@yt0ﬁ em?ﬁnerslggr(e tlbeptst Q r?%W{z E eg"or Jlffould be
un@e?fet.t&nf to ‘fihceah Eltlrfé@&’ﬂa B&H}B? 1 Tﬁ ccﬁﬁblﬂa&i@)ﬁ }ﬂlerébff of thepibetnddisesida

set forth individ sel ection of Qartlcul ar
additiony ditshowd b@un@ﬁtc@dlﬂtalt t&ml%sPW@\&?ég@mmy@ﬂ% 8 rQURY §f |GPRPRYRAS,

dertl 3%0m {hﬁ t\/{i}?oug 4 ﬁﬂ&t onBYLRE kt?&tur&sanﬁ SEUIRIEHAS Uscribddherein,

rs o a saturated or unsaturated,
arddigulssbé bly ths preadng lmtphcditmnno tire same bxtentiap ifeodl aempound or group

hyd b
of RBrIgeT B r Dol B, s SR P S lifes
paﬁicﬁﬁf‘ﬁlbstﬁhéﬂﬁ'l?Wﬁﬁm@ﬁé@éﬁﬁe of th¢ fredentlintenpisn. ncl ude

hyl; ethyls such as ethanyl, ethenyl, thR/ %
pr opyl s Asgpised agre@gthglt Lkl }rpfersﬁq) eﬁaéwatfd @ unsa rated,

br %%gedo gtra{?ﬁ'@ ri],fxim %(11 Cycﬁ{ &P?évagegg I%yél}édrcg%aeﬁ gl%ub d&ﬂfea bY khe removal

of' @y@ hﬁtﬁdﬁgﬁp aﬁﬂeﬁnerﬂ. ayingleparbpn itoymf_’g-p}tent almng{pllgny ar alkyze,

; a fa y
Algyln%?w jinc ?5.?218 H&ﬂwg ghylc"s sg%eﬁmnylpgg%n %QWKYI fargpjdbsuch as
préfA/-P9R3/m-FUT (i Rpaipand04.3dp-1-en-1-yl, prop- l-en -2-yl, prop-2-en-1-
yl (allyl), cycloprop-1-en-1-yl; cycloprop-2-en-1-yl, prop-1-yn-1-yl , prop-2-yn-1-yl, etc.;
butyls such as butan-1-yl, butan-2-yl, 2-methyl-propan-1-yl, 2-methyl-propan-2-yl,
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cycl obutan-1|-yl, but- |-en-1-yl, but- |-en-2-yl,
2-nmet hyl -prop-1-en-1-yl, but-2-en-l-yl ,
wouvecdverss 2-yl , buta-1, 3-dien-1-yl, buta-1, 3- dPemAR2006/004927
cycl obut-I-en-1-yl, cyclobut-l-en 3-yl,
cycl obuta-1, 3-di en-1-yl, but-1-yn-1-yl, but-1-
cycbuﬁtaﬁam _bilt-Jen- el chut-1 @ne2-ylrmethiykpropd -ephleyk bmtray el 4

oA L RSB L o

—ylaEﬁT@)’utaof 3RichQ -@A0sut-Qtynl Oyl Butdi8yn-B4yl, but-l}yﬁ-l-y'l'l’e&: aall khel s
may have any degree or |evel of saturation, i.e.,
likegr oups havi ng excl usively single carbon- car bon bonds

groups Rayidg o gl"%f Qaﬁ@dugi%a{a%d &AL DR SRR bandRd-

gr oups aving o nore triple carbon-carbon bonds
hydmwrbgnsmmgfmm hep 26 oathsm@@ntsf ors3 feg0eor 1000 §d@Hil &0 Hnkhe
car bgn- car
g iy B REET R aRaLL oo B e e Ve b
carb&'—éﬁﬁibﬁ'bonds?@@upﬂ{akmgybhe oxhiére dswtile cafben- @xl;mnémsqlso groups
‘"l ower alkyl" refers to alk%} r oups .co r|3|q% 5
d of-single

havingrasie @r BRFUHRIC LLBRE carypRboRdR i1 YR HHAS MIes
doubtPRliEME SboH- cdt‘ﬂﬁl%ﬁ@é tythé&th spedtik RN of sdr@b@diSis irfterded,

saturated branched, stralqht chaln or_cyclic alkyl 15
the ngrelmonAf Meamyl." Gilsays and talkoe!'ree vrgsy The eprearign "lower

\ uch as
a1l SRR A DSt Sl PR Yo 8 SREORRIRE M apian g may
begm%@mﬁaryhmuhumaa}2lyl (sec butyg) I
met hyl - propan- 1-yl (i ne n-2-
(t-butyl )Alkaé’ylsﬂ BN a“fatﬂlfl {’%8%“8“ Str&’r%i}p%ﬁ@o al." offcyf
grou?‘ Kanu{1" &ff)fs &fchudk %eﬁﬁnﬂn&ﬁiﬂ#[ ? t&panyls aRe Bﬁﬂopan- -yl,
rai ght - chaln cyclic al rou
pm@mrmyhasqpmpyl)t trestopesatravi, wgc dviyparls ruchas buar bk e B
e, ho v 3 r -
e PR 7 SRS R S a2 FERY Blonfla AP LI B8R
1-y@fedd/jandahe lie. |n either the cis or trans confornmation

about the | e, bond rou L ncl |

et henyl ; ](2 Er{ﬁfegs tQ E%H&sg%lra&;ﬁg%}ch%cg sﬁra@ﬁ-chalﬁ clffglﬁrac alkyl
grch? Odt- c'omgﬁ_aﬁc_n%/é: theréé{f gﬁ’\g@gr %g?alit %iﬁ clax(b@h-badbdn double bond derived by
thectymlomi pﬁpnezhyérdggn §tpm it gl GBI HORST pgiren: ajgne. The
grcglg_ lein ?% he cﬂ‘ & 5¥117s (% cﬁ(Fxta{%l deﬁtQHe hou%ﬂ: blm&(is) Alkenyl

-en- -2-en-2-
grauiph frclud3d eﬂhbl@}ﬂ, p’kepdnyls buchas mdp- ldére h-yQ -ppdp 1-en-2-y1 prop-2-en-1-yl
(al )glpl%g- el %_yg cml%tﬁég[‘fép -y, ,tce/cfoprgﬁ(% ?r% -yﬂ Il11(1tenyl.?.l§]uch as but-1-
enf’l eWJI egltﬂypﬂﬁﬁ:‘lhym-@ro%mbéi-llbe&QZ-@lﬁ-l -yl nisufaseni t-yit Bud-2-en-2-
kynyl™ refers to an_ unsaft urated branc@g stg ght

1 W gienchyh bk 2-3b SGRp AU SeOY S S
cy&%f)lptg- 3 afﬂélp P! ﬁ/l Gfd. Qh?th@ pRd 'ﬁl%rdll&%gl B¥ug sy Eeeslﬁgé’c&'lted)@r

one  hydrogen’atdm from a single” carbon at om of
unpétisetatedal kyne. Alkynyl groups can include 9 WO

2006/ OQGZE&{Y %%sz %%%/ugg)alt‘i?rgt d branched, straight chain or cyclic alkyl

group having at least one carbon-carbon triple bond derived by the removal of one

hydrogen atom from a single carbon atom of a parent alkyne. Alkynyl groups can 1nclude



10

15

20

25

30

et hynyl ; propynyls such as prop-1-yn-1-yl,
prop-2-yn-1-yl, etc.; butynyls such as but- 1-

\Vgnmmﬂy&msbut- I-yn-3-y|, but-3-yn-1-yl , etc.pcams2aobe04927

like. "Alkyldiyl" refers to a saturated or
unsat urated, branched, straight-chain or cyclic

cthydiyy Bloppitylhsudi ecpropd ryngi-pluproperinyesl, by Pgnylershas busrl-
one, hyd

roge n1fr mb5 ea f two di fferent carbon
WP%V%HEVB?*gWEQP% “&r afi&: a‘f ene or al kyne, or by the
renoval "Aﬂtfyldlywretbyﬂfo%ammﬁmnéamm@ bwnnmddesttaaghbdwm or
atom of a parent al kane, al kene or 34 %H a? &o
cychodivalet dydropasemogrpur-dssived by e remgval Qfope Avdrogsp afqpptrom
eaclgj of’ t%)o erérﬁ%t%@tll atofmSLEY paﬁé}ﬁ alkfaﬁhr Qi'k@lﬂﬂﬁl%lld%é Rr b the $eridal

erent atons. Typical al kyl roups i ncl ude
of tWdemgbn)dtomfﬂrdny ladinglessagban htomsof @tthﬁt oﬁllﬁne or alkyne.

et ha (i
g3 ot S s o B B DR il
forrh: ba?d?«,lwﬁh th@ga%wﬂ&fezeld atpns. Tppicgdaltiytljyd gehups include

CycCl opropan

me’ihpl@ybyl] ethyjdiyls sueh 35| e¥hanr}rlg<%}}gf) thgﬁ I £ ]aéy%;ﬁ‘?{.ﬁé' 1,1-diyl,

eth@t{ 9? déf'lgﬂ ;fylcﬁ%lg 'sUth as ﬁbfdi&@n LE cﬁ‘%ﬂ ﬁroﬁerndlzz/ 213/1 ];-)rozpag-Z 2I -diyl,
propgn:l Srgdr}dn,psyﬁlompan-udilxu cycbp@pan- 23¢PVJ»]PT<32 diepl,1- %‘V’e
proBtjf%/\lnfj%% d)[rgﬂ E?adn&uf)ﬁgélenlfggw cx@%ﬁr@ﬁ‘l%ﬂzl Ziﬂlgi

y@oﬂﬂiﬁi-%%ll-l prdzﬂacyclopiepdz yﬂl 1, 1zthyneprbg«|1-ypfloqaa;y1 ;btcz b@nygquls
CycCl O ut an

suc@%w@@gtla]ndlil @u‘r&p?}l}f diﬁlu utfm—ggtd?yq aqnyfh ¥11y'l butan-2,2-diyl,
2- rﬁéﬂﬂy‘l-pr@gnl 126191' YJmeth Foiphn-ﬁa dlyli’cydlohhtan- 1,1-diyl;

1, 1-diyl
cyQ@etmizkiadritiyi, @Ed@blmfbbéﬁl}i bllt-&egnl 4R dlyl but-I-¢n-1 2¥hy1
bmbﬂ?lbl} @ylgliaugﬁ %1 %4% I mgtﬁiljarc]p—g- gllqndl }, 2- d' yI

2-hdtEdn9lidene lprapan-1, 12digl, Wta—lzmlﬁyhﬂdb{li,tbuta-b& d]_en@,%j-dyl
cycl gbut - 2-en-1, 2- di l o ien-1,2-diyl,
byt o -y aegid g 4, SERPICORLT B
cyagﬁuﬂ zHr; 3kd V@r disbbutdtdnar,3-dist, dyaébula-nsdiuemu 2-dst,c.; and
en a specific level of saguyrati 4-div]
cyclnbtééndédilenth%dr}’d)l)?élhéwatlhﬁr@yl Avtrlany | Ardiyl, buig- Egrfi?f“d vy
etc ﬁ' khg ?.(l Ansh a sﬁecﬁ‘ﬁQ%el %a&?eftﬁ)ﬂ'lﬁnﬁﬁmdihgﬁﬂﬁ@nclétﬁg

group

all@ﬁiﬂaﬁﬂ mtsﬂdusmm alkwnyldcm issmedy rIapetanaaylaqdumeras, Regraydliyh
gr%ngrxfg,{qo 2(553 nlg\&ﬂgfiﬂ\gt gnqbord?fg?l aIH%PI a‘u?%]tgd Q#fcﬁg]eﬁkanyldlyl

%ng ﬂ{‘wﬂiclgth@'ré’dwaﬂ Bsia@ N x: at tAE %ﬂﬁiﬂaﬂcaﬁaodi; ¥lg., (nipsticgndiyD) ;

tan-1,4-diy but ano and the like (also re
(memaa@, ethay], %ﬁué Set@@p} m)ecmam -hrdiyl, (pmmn2§»|b§mﬂl ¥ QWL&B“P ‘

an 1fk%'(aﬁ£btre§e b 'a‘ﬁéhéﬁbé/'deﬁlﬁea%ﬁ aving two termnal

novalent I ca ters derived by the renoval of
one hydr bgkkylem ofefs tomseeight-chfin alkgldi arqupdiayiag Hygigrminal

carbon a tral chai n I
m@}ovglpw?f{écaq%rﬁvﬁ ?{bvea 38 h]ﬁ gerpovaf gizon% %(ilr gé%aeﬂ(?m tﬁﬁhﬂl%gﬂg%f
thS HEd ke ASin& CHBOR atofis DE Bexi glﬁbﬁ%i_lm ﬁarern htkmyd elkose oralkyhe as
AByiohe st naissmetisio: B B i 2 capgno, eliend, sty bropytenos

such as propano, prop[1]eno, propa|1,2]dieno, prop[1]yno, etc.; butylenos such as butano,

10
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WD 2006/ 096285 PCT/ US2006/ 004927 but[1] eno,
but[ 2] eno, buta[l, 3]dieno, but[1l]yno, but[2]yno,

woutfehbo@ssi yno, etc.; and the |ike. Wien a speeCrius2006/004927

| evel of saturation is intended, the nonmenclature
al kano, al keno or alkyno is used In certain
but[eTenodiutiejens butaﬁea]aiekgg|bsﬂb]yg¢,@uﬁ2]wso bl l.eRjyngy ete-candcthy

likeg QN% g,tsgednta 1&%?51 8{3 sg?tg%bon is 1n§enﬁaly g{e rﬁ%{nﬁﬁc fatfie @ﬁj\%‘ Lieh@bn

allgRoPRLE. Inkefi AN emb@daﬂheﬁtb,ehé alkﬂeno driatpais c(amy br (C1-Ca)
Het er oal kanyl , Het eroal ken

alkypgnoe (Qékdr ﬁgnp@glyxpntamgy pelyde éé?lﬁﬁ}rgﬂa satp@:eglaﬁ?go grlowgﬁ, e.g.,
metﬁan‘% Eﬁﬁnoféj ga%ylkuta ' Mmé hk@' kyldiyl and al kyl eno

tivel whi ch one or nore of the
carbon aﬂamHM$wnHﬂanymaaé§H@m@ﬂé@5ﬁ}ﬁ¥%@@ﬁmﬁ¥onB) are

BT BB e Eupat i St smn

ef oat ons or
andrhﬁiﬁdn@%?@lm, GesPERWPIS, ﬁlhﬁﬁcm@iﬁ obmord aftheurdehgn jatpnisi{agieany
s include -0-

assoqyat Igydro ge@tRRs)_ are eachpgldepen \ rﬂ%aced 'Wn‘,Q_%R?:samel\cf: Rﬁfe’rent
hetergliﬁglyg{' Het deroaﬁcﬁhlc grd?li)@ BateroafohB 0 heteroatoriddroups Habganrbe

e, and conbi nati ons t hereof
included mdhasg groh{R 1n8(l®) -, -Snh8¢-eiiO0s 2815-R0O-§-5-0-5-0-, -O-NR-,

N SRS Iy A58 STV G PO Bt e

-SrirBt RHIAR Mepdrddydombimtictaftheredt, inelnding -NR'H(9).*, whefeit each &' i

nonoval ent a droca Qu [
indE ARG SO MO P OB R by Gt SRR,
het@loadl BRARRIoaRNARAL dsdekihdiheréiy,st em  Aryl groups incl ude
groups derived fron1aceanthry|ene acenaphth | ene
acephenaiyi? ydfesnio a mARdyalgamematichyFrORADOLERY ﬁ%we& by the
relﬁcg{%g%e hycﬁ(ge)ég:%réﬁo%? frofal a k] &?J]éa%ﬁ%ton?&“ f JabQk SBfatic ring

ene, hexdl ene, as-I ndacene,
sysbenh.NABL gvaps m«sld@engoupsnmaml fronm mhmthra(leenetcer@phthﬂéwe

oct aphene, octal ene, .oval ene ta 2 e

%ﬁtﬂgﬂl@ﬂ@e anﬁtgmea? é’lﬁlélenﬁ‘p b?ﬂzg%eh sc::neij é:rl%flgle ﬁl?dranthene,
fluBRAE "ﬂeﬁﬁ@ne RX8pRNE MHeRdlhe, fd-BBaRne, p-luﬁia&dlenedanpym&me

pyr ant hrene, r ubi cene, trlphen Iene 2B{rlnaphthalene

napiribialerieeodtdcRe, oqt@ph@eq, pepling ﬁﬁ?}%ﬂen%qﬁas -dieRg PIRIFCNy oup
pe Ct%%nw%t%g%ﬁéég@ﬁ %ﬁen h@na?lﬁﬁ&ief ]51&5% | pleiscie PSrene,

i ncl ude aryls t hat
pyBihthréi¢clubjoate! tighearyydng, tph:mhyhalean @nqhﬁp H;lkhyln cermg egn|b9ql1ments

stituted or u S t | kyl "
gy tirarmgn 35 Gl et S RoR sp AT i GRS, 1
e DO EIRER Inay 3Nt dpAnEecthrt Oyciopeatadionyl,atheml atd/mipbtlyl. yIte aryl
termnal or sp 3 carbgon atom is replaced with an

greupythaytfrecupstityipd grampupstigiedups i ncl ude benzyl

2-pheny’ € b ¥ kwhi h%g f the hydrogen
napht hyl re A‘?’%w %keﬁsa%ﬁﬁﬁﬁf‘%t Eﬁéﬂ?@?‘%" 1ch-o¥e 0 ydrog

at&ns‘lbmlﬂédﬁlxblae:hibem atby ty,plqa,lglp htdnmbf@hczryp cagbon atom, is replaced with

napht hop t han- | Wh 1]
a%rﬂ»gr%?@ﬂ?@ it bt b S L RN
t/ﬁlelﬂ@anapmylbﬂa&e-mwl Mapamwembkywnapmmml 2n

cer ai n enbodi nent s
naphthophenylethan-1-yl and the like. When specific alkyl moieties are intended, the

nomenclature arylalkanyl, arylakenyl or arylalkynyl is used. In certain embodiments, the

11
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11 WO 2006/ 096285 PCT/ US2006/ 004927 aryl al kyl group
may be (C6-C20) arylalkyl, e.g., the al kanyl, alkenyl

wonomlry2syl noi ety of the arylal kyl group is (€LTM82006/004927

and the aryl noiety is (C5-Cl4). In other enbodi nents
the arylal kyl group may be t§WC6- C13), e.g., the |
arylalkidagryip may bee(@{Ca0 rrydlkstress:» the plkegylaikepylor alyyyl maisfy of

[ Cl- t v . i i .
the oS Bhpl 1T LR T s TR, ot nbbbinens the
aryl@IkOURodERby BE(GAC )N eg., the akwal, adifenpie atkydylogssty af ten

froma sij \rﬂﬁl e atomof a pareg{: geger oaromatic ring
arylelgt &rpyp ishi-en aﬁ%@eﬁglﬁ;’é’ﬁ@é? ft%r fused ring (i.e.,
rings t hﬁgteﬁ)ggﬂ'ereﬁ?s 189 infnS Hlerd BbterodfonAti® f®Np derived by the
u

Het er oaryl groups include groups derived from
remaaliof bmelydsvgsi Aol feom & singls Atsineof  mueng hgtergprpmatic ring system,

chromane, chr i nnoJ i v anlafld ifof .
whiEh Y B glonfofafy o ised AP it iy ol Ak apialla e ot atomy
Hete®ahe pbapiinalide groashietvefem agdinedaiedolé,saibaepis, Bne,

I soqui noline, isothiazqgle, isoxazqole, .n kdi
S e A R R R L R
indBBENANLBERb RS, isRiRMeRb NSoindd, Rlndslirgisotietlingjisehiazole,

purine, pyran, pyrazine, pyrazole, yrltﬂgg,l ne,
isoxazpleghapbihyriging. wiatliszele, erpeelel Rerimiding, gnengpitggdine,

ui.naz.ol i [ ' 0l 1z QAR bifagle,
phatayPIEhE et i e, B e e o hene.  t7 1 azol e,
pytkRBinb ey dina W rindiding, ipeole,| nyrreBzine quimkzeligerisy o s, ainolizie,

heteroaryl group. i .5- 14 nenber ed t.e .
oo o B Rt DuPi B B, SRR by e v
certMELHERINGHE HRAk o] QHRP i hRl14 hritbelse heteroaigt, ioved-10r om

t hi ophene, pyrrole, benzothi ophene, benzofuran,
meibeist eterppril.dPher erakadppintsRay inpldeibesespayl esQups fiaghaygpeen

dﬁ%@%@é{‘ﬁp@%&, E&ﬁ%gé Bé{zxihic%ﬁaiépbéﬁ%&m%, b8 tytidine Quaioline,

"Heteroalicyclic" refers to a
imitRRdE Yehdobe amd phrasied TFherfwtaypanylgrévanmaycpei substiiged qfj ng( s)
one or nore atons selected from for exanple,
“@HWWB@Q‘n, oxygen and sul fur. The rings may al so have

one or nM&erdaithtiR” kgnd o a iloneyelic ortftred ring g@upl baving in the

necessarily have a conpletel onjugated rr-electr
ring(s} pRaAr AR @ E¢lerdsd f&%%ﬁ%“ﬁ%ﬁ%’ ﬁérﬁ)ga&eo"y&fb?}%i SP&?"e Sﬁ‘e
rin % glggglg? ﬁ%\g;oﬂggfjmo Bib1s HhREs] 11d{veebr, thdBngsldoabi dedéseatily

e selected 25 independently from al kyl,
haee y bomplatlyabiiygatedvablostramssisiony Thahsterealicyehspringay be

cyano, sulfonam dyl ): :
sof ! or g es Gt tfen aPRD: A R EopTy Bedcord
indepbRIchtly fomRSE 6LiHaloalkkl halgytydoxlynalkdxly cheroapto, gfanche
htydr qggn at oms_ bonded t 0.2 gar bog %téoﬂ\e such as a
sutfpnamifiyd] anpossfonylagy lnay 08y gHirosa0d spospiuied SIRG + 1y 4
het er oar yﬁetg{ogx#gi-llgW}%ﬁrﬁB @n Qfycli® Elﬁ?rlsg‘i’&ﬁbi ih whichloy bf the
ended, 30 th

moiety is rnt e nonencl ature, )
hyldetgen a@nmg bahded ty/d (,:arlb@taéqrmgspw @;@émmqj jor sp” carbon atom, is

BB R 5, SO b B SR AR ke

thD bBERBE Bbtkishrylatkagyl, heteroarylakenyl or heterorylalkynyl is used. In

certain embodiments, the heteroarylalkyl group is a 6-20 membered heteroarylalkyl, e.g.,
the alkanyl, alkenyl or alkynyl moiety of the heteroarylalkyl is 1-6 membered and the
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t he al kanyl, al kenyl or al kynyl noiety of the
heteroaryl al kyl is 1-6 nenbered and the 12 WD

waQos/0e8285 PCT/ US2006/ 004927 het eroaryl noi eCy/usan6/004927

be a 5-14-nenbered heteroaryl. In ot her enbodi nent s,
the heteroarylal kyl may be a 6-13 nenbered
hetefid nadety nay Iby b 5- lé-rgembelrwélemf%é)ﬁy in otheneghpimentsethg v ny |

hetegoaigetﬂﬁg%aé/r Y bnﬁ gmgecte(?ﬁe%réﬂglﬁﬁ?f e ogte)glkaﬂ?l' gilc¥nyd 8r @

alkyhzn’ﬁ&egl i€ 18 Gidniieryd and merhetﬂ:rdae;d aroioyigla, 5-10 membered
i ophenecar bonyl and furancarbonyl groups referred
hetereprfler ei n i ncl ude the vari ous position isomers and

these cgpe pﬁldﬁ@ﬂgﬁhﬂﬁleﬁ%i‘boﬁyl FyldaRBatbenyl, thiophenecarbonyl
napht hal ene- 2- carbonyl , nlcotlnoyl, I soni_cot.i noyl

andl‘ﬂammtal‘t;olnyk:grbmmr@fegyd' todieugin 1ngu®gh%mqwus position isomers and

thes[elfp% ehl%n g’g}?%g% li_kégn I}apﬁtﬁﬁg%r}f %B&@ li’iﬁ:%ﬁhoyl isonicotinoyl,
rﬁ@]@mﬂh@ﬂﬁﬂ@rldmelﬁ Bdaﬂbenyltthlopl]{rlne-ﬁecadmdylf thicphenedB -garowmph
AR A

groﬁ&l 9h Be bFtohallPruehB suBltiuted, @@dichtpd herdia. used herein, -X
refers to i ndependently any hal o

refers f‘HalOB@i”G(rdlalP?’ re 5&9@“"%@? EQIFQ’O @%L‘B@%éggg’@fké -

al oal kyl, cycl oal kyl,
As 5‘?‘59%”5{ §/O guﬂi?@tﬁw Qﬁm tgﬁﬁlone or 15 more
al kyl , h‘alcplalgkgdp remsmm,z C(ﬁth gmmu whdss R’ cayt kagselgpiiod om

hy(géé)epl{glfyéqur;cslt @%ﬁ%ﬁfﬁg%yg t h 2 Iéllonal 5' Hl%tlﬁ,@{dwm one or

mof2d10a! Havdalky®laK@xy, hald bl @ubaﬁ@\tea labﬁﬁd grdtipfsdheambatsd (gmmiaqbs
and heteroallcyc i ¢ (bonded thro r ? "

thrmml|aammcagboamﬁ,lpnftlmszéhﬁtw%wh@e @kﬂg@? kyl, alkoxy,

halﬁ%hcf&lb's‘ﬁ’dmd Al Ghou %@hé’i‘&gal&&@ﬁ:t(b&ﬂ&& thro 2 Hla g SGLS.

groups 1 n dehydes; ketones, acids, acid
optlit&ially‘i ﬁmstltﬁ’&tl avith candr @Oreatiiyt daloalkpl alkoxy, bale ARl sbstiteed |

S R R A S

am@de®. U@erf@ﬁ/ e fpi’ér%:l ash gﬂ)upsﬂcaﬁ be CzﬁB@@Lg‘ndes, eb@pdcbisraed aiters
el ther end of the acy

Estars, inappderpmip@acid gsier d@?‘YﬁE‘ﬁeﬁ gl%Snya\ é??é‘a &’e taﬁ%cgﬁé?{o % h en
cogpéﬂp sq)%. (})oﬂﬂ QE-{@E r end %ﬂhb Lye QFouF SiEC RidAfie ORI ERGRN, When the

25 "Slbstituted" refers to a
acgrgmlp is atttanlmdcxha e "pthemBrcan brpe prsgfes sehstigntesush aghydrpegen,

i nde ntly replaced with the sane or dlfferent
fm%@@ggﬁ?g%ﬁt(s) Substituents may include -X, -R13,

=0, "Su@-ﬁatute@%fe;rs toS-growp?a;l whidR 0@ R1Bore NRIBgen@KBns are

eacks@dgpzil]lqnﬂy g(p@cgchﬂ;h the@(l@@) &n&%@% SUBRiReSs may

1ncl@( &%?130- ‘Q§ Q)ﬁOSkzj g-%%éﬁﬁ(3&ml3 @R§ Qared @, -OCN

-SaNg-NGMNR] SNI}JRILB,RS(D)sz t—fr(@i)zﬁ)l‘b a%i@z% IS Wz}_ﬁbcﬁb%ﬁiz QL. &
-oré?é))?ﬁﬁ,”-tp(oxo )2, -P(O)(OH)(0"), -OP(0),(0"), -C(O)R", -C(S)R", -C(O)OR",
.C(0)0’, -C(S)ORP, and -C(NR*)NR’R"?, wherein each X is independently a halogen;
each R'® may independently be hydrogen, halogen, alkyl, aryl, arylalkyl, arylaryl,
arylheteroalkyl, heteroaryl, heteroarylalkyl NRM“RM™, -C(O)R”, and -S(O)2R14; and each
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each R13 may i ndependently be hydrogen, hal ogen,
al kyl, aryl, arylal kyl, arylaryl, arylheteroal kyl,

woet@roersyl , heteroaryl al kyl NR14R14, - C(O) RL4PCaMS2006/004927

-S(O) 2R14; and each 13 WD 2006/ 096285
PCT/ US2006/ 004927 R14 may i ndependently be hydrogen,
R aia&yﬂdzp@u&mwb hyaiog@mylkyl amcwyl alleypylaprily prylalkyl,
aryl yl . ar oaryl or
arylhgtpr@[l](gjg "ﬂ‘élll’i erd g‘gtemarﬁalr ein refers to a conpound
that i S“E@H&’dgf h@6inrT@ 16 heom@uﬁmthat is Odil’pietjctﬁlnmthaparent
met abolite thereof in vivo. Prod E“EE are usef ul
contpeuied ey@, mytepolisrtaereotdp vijart PoAREs ¢ CEES BOYS
sﬁugt%ya rﬂl%; i l;eh-ﬁﬁext i %dl’ﬁﬁﬁﬁ&tthaﬁﬁﬁ@;%ﬂé]@ corE}SU’un@ XBéHthEmple/He
nor e bi oavail abl'e by oral
promiglmy bt mta bmavaﬂah‘l@by orel adgiiniptratipn axier el élptabf‘a‘ihé‘h?

d
o SOTRB R, FR B P PP B e

conf}fsRiBhs G/RNAS Paent@ompourtddran extended lhélf lifef ig vivn. Am\p@ampip ofa
exanpl e of a prodrug, ch be a cogglért% S dess{fz,3r bed

proftsgenmoR AU LE Pein 40 BB o] & 45

“proeﬂ{lgg ! %r)ex Hple f BeiliaarHRbRitaf REJsS & tal Berhbrans(wWheh later
across 'a ce nmenbr ane (when water solubiljity is

solislityiindetiménts] ¢o mobilify aoyosa such §8 membring)s Ingsridafehodingpts, a

proﬁﬁ%@%%t?nggr}aylbe macl?iv eggg &%%3%&96899&{&9 1B YheYarent

€ss ac unti’l converted into the
colRpduBita masui ok ﬁ;&hmaatcaizméd maaborhte theréafr t her activated

tabolite thereof, "Ph
Tof are. {'Bramasp ol s Poanr b g SEFRRGRF Skt
mv%ﬂm?&n C}ha% 1%&%6&%&11&@&@@@@ sRRbaPbecaniht tatrepossesses

esired pharnacol ogical (e.g ant i r.al )
phaciialogisal (Guottisaebaciviet ueh safenclde mfﬂé “e%)ma?e
di{ t $1y&UBRdnAGacid,
ad(ﬁsm%tﬁlq%r{nl%&lt\&g%il 1%(9&%&@% srsgcr:T}]{% 2@1‘39&1&1@&‘1dju¥| Yot da01
sulfricracid, ﬁ&i@ldpﬂﬁsplimmlacldamddhe lieeclott formddi Kigh organi¢ astidasgch
wi th aqrganic . acids suc eti.c aci rop
0 S L

pyﬂJch%ld' fac@Cdcth, m%Q)nR‘)/efci&/ bwccigd adid, malid actd, acilec adldalfmnar(r:
acid, succinic acid, mal i ¢

e e L B e ik
acﬁax&anc[ygg & X%%Q%kf))m@ &0 Odifeand&i felnic 64i8 NIk BancAdibdfonic

anesul foni ¢ acid, ethanesulfonic
acﬁi@ R-ﬂiydr&xﬁt}ﬁhésalfmld acidi|bengenesulfawé acid, 4-chlorobenzenesulfonic acid,
t hane fonic acid aci d,
2-wn sl etras dr s Grei SRSRRRHOHERUE, BF T
-ﬁﬁethghblcfvclbgl mr&ameﬁ@nbﬁb@@m acid, agmbmpmhdam c acid, 25
hyl bi cycl o] 2. 2. 2] - oct - 2- ene- ar box)

3- gﬂlag;g]@t@mmc@ gglpe(ghylacgtubﬁ:éqgﬁqu% Bpté; F%lc&e%&d aury?sulﬁj.lhc acid,
gl}lcon{zea%ﬁy%lﬁ’%ﬁﬁd deid %«g'oxytn%{)ﬁth@% Ycid WhiYdyBe 8didl, Gteafit 6bid, muconic

uric ac uconi ¢ acid, gl utam c aci d,
achy dlicbbhy rmep lot @o lsaitsefcnnttd vdan e wldle peotinchresentein fhecaredf o

C%Poﬁﬁci glther lﬁi‘eé’!aﬁ (P%f %31&? lon é “t’ he aé)]g\aﬁle n‘%htclz%r‘r%lg%ln gﬂee:/é!t’g tom,
orl 2 alPRhask |, &5’co@rdﬁﬁ&e’s|w1thmﬁ organty. baseesnclahdetbanolaptig, i on,

an al kaline earth ion,
diethanolamine, triethanolamine, N—methylglucamlne and the like.
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30 or an alum numion; or coordinates with an organic
base such as et hanol am ne, diethanol am ne,

woni@toeerss! am ne, N-net hyl gl ucam ne, and the | PkEUS1006/004927

WD 2006/ 096285 PCT/ US2006/ 004927 CASTANCSPERM NE AND
DERI VATI VES THEREOF As set forth above, the present

QAﬂH@EEﬂQQHHEA__;QES;H_giﬂﬂﬂﬁﬂﬂhse i nhibitor, such as

gﬁztr ﬁgg tg]%{ﬁqe o gqgg{ré/s t enY\gg élhﬁ‘gﬁﬁés azégl?comdasg inhibitor,
suckpé%'wﬁﬁdsb&ﬁiﬁle@f dé‘r%ﬁve’é @Hﬂﬁﬂlﬁ antbplaanaasstically acepthbla salison

t herapi es. For 5 exanp osi tions di
e idSOBOHHIS O Bt POBBSISE T R P g, For

exam rﬂ'g)t I&ﬁ[)ﬁp d"s%hogéd lﬁréﬂﬁ Eédﬁﬁftsb ‘é%ldcbﬁda@,@fn}nbltﬁr (e.g.,

on wth an 1nhibitor of viral 1 cation
castélﬁ)sgermmd dna\dﬁmvauvc)ﬁle@bt)@a mmy@rtm@y\tl‘qhdlp rx,tgula r of viral

val.opj cit .ne)
replfcaH%l{) 4 @) avipig glb g-én% h&? g%%%%trtgr 1r016%|11{oe EIgdedg{/mgﬁgnd that
altetsNin@fub€ fiddjion otespbnse cc@gcbmteafemnm pegated inexfpon), dioh
high anti-viral activi ar,ti cul.

t
comtorwva Bty -y per gt iy P he-ricy

actlgté)s QL QX1 %é 4 Medﬁ’dctloh Iﬂ?cﬂétf)ﬁl:lt}f &hé Gl keplicdtioh idhititor aMent
ént at alters i'mmune function. In addltlogh LL
thamltapommunoﬁmcmmly T pditiswapuch cppesiifiss ey oPHanEHy Bt ¢asoined

iV [ di arr heal
wil gEr Eh i AFARRRLE biehas SRRl 2 e
cast ano memmaneglvmsﬁdm rigtabitors mnhudm@iag@p@’ml@ﬁélﬁ cgigain
i, peBT Bios o Arenesrsbin P i o el cGaRs ffors
tha@got&ﬁlg%@ﬁl@ bﬂlﬁ%ﬁ%lmp{oﬁﬁeproeesgng Rugreas Rtlpletht at al,,
ulr. | mune

Syndr. 2:149 989 ee abso
J. g Inihine Byfie Sy, 214801959k peglalsochn) W

1. .20 |5 vir |
O iR SN ERg s P57

CoQ8&bt e AIQUKINiol €15: 581, 2000 Chquishi et 70238854l 723%53; 1938 WO
99/ 29321 / Q8978
o9 RRIB N PY G PP Pt Qe T o oS gk Sl
dephding Oh iR sphtésh o Whiely thay @re&pplhddﬁﬁhd rﬁx}obthy qmtdﬂdllﬁﬁetent
quite different specificities st angs er
speap“paree nichsjarioeRerging aPREFIE Pying &%}VF@/&P?%*? 1%8%?“63& e
Cast é‘&gﬁlg mnﬂ islaShafirdl 2ikdloR] dedivipheth @hedﬂz{dk\b@ﬂ] drrom

the bl ac reton chestnut tree
Mdr&ias bﬁaampmawmtmparmua)ausmwe(ﬁghm@@tZeqt apy Phytochemistry

oSBT B By P S 1

acéb?&iﬁg & chtd@rep?@@tﬁﬁ&l i Bt 60, ieqie AAlexis Phtforar, Sa{ Biegp, CA).
g., exis Platform San

Th@dar&béﬁtcpmemé%lowf thﬁ EOTHRAHIE u%m@“ﬁgfglnﬁﬁcfg% aq Sr?e‘ig%‘idgp %{he:ﬁ al.
Ar%}g ?;Qf%%g Sﬁé@? 993)A'11? MadiRinas mitidd tBPEEFmatic activity

d|t|on to inhibiting the
of erglycoRitase Ia[astamspgrmlrwfalsa 1@}11b;¢sogﬁe§;a1gbglycos1 ases, such as maltase
ast an os erm ne

hi.bi. t t
and §uqrasgsW lﬂng% éesgl W@agtg%ll}tgltmgl Vé{% ?%Etls @acl,h eg Xf qﬁfu%é@év
dlﬁﬁﬁa (SduntAB}] PRl N&t. deak KERTES 82:98,C1985)s Sgelssldef ¢fﬁdctslmyd@

reduced minimized or prevented in a subject receiving castanospermine by altering the

subject’s diet to a starch-free, high-glucose diet (see, e.g., Saul et al., supra).
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30 diarrhea (Saul et al., Proc. Natl. Acad. Sci. USA
82: 93, 1985). Such side effects may be reduced,

wonomermwass or prevented in a subject receiVvi ngPCT/US2006/004927

castanosperm ne by altering the subject's diet to a
starch-free, high-glucose diet (see, 8@ Saul et
Alt@hatwely;q:srpa)wdeﬂﬁlem zmpmmasom@mmsy@ Jeobymapbe

ern
optigg P PEL h o SARP N EEEo BeFictucer SR BRRRRE NSRS
effeld) subichd ah%nhb(ﬁﬁxalibm ztghﬂi reduces such gast roi nt esti nal
S|de- ef fects, such ﬁ@?q antl-dlqrrheal agent .
Cast anoSaEpiasPaminedas e LoMing M Bor nul a, HO N
R20111111111 5 R10 OR wherein R Rl, and R2 are
hydrogen. SystematicaHp conpound can be naned
in several ways: [1S-(]a,
613, 7a, 8f 3, 8aB) ] - oct ahydr o
[1S, (IS, 6S, 7R, 8R, 8aR¥($m§ 7, 8-
or 1,2,4,8- tetradeoxy21 4,8-
nltrllo L gl ycer o- D- gal act Jitol. The term
cast anosperm ne or the %j st s%stenatlc 10 nane w ||
be used herein. The castanosper® ne esters of the
present disclosure nay be prepared by the reaction of

castanospern1ne a opriate acid
whegamy s st SeBRpaRRy BlspoRgoihdhBLhiedh
sevu%swafs Eléo(lélaﬁ 7058[%@)]5)6@@(50-9W,&Mbhzﬂd“iﬁrdhai i de can
| oride or brom de, and the anhydride, c

[1& (r1| S,I6SdB &R, 8B~ 1t h§rdetialdoxyindeliFiding of L etelzas ity 146+
nlt%lf)— 4 Géefo- p- a a%ﬁ) Shitdt, n’?l){éjt@ﬁlggasféﬁ&%errﬁlﬁ@oﬂ 8¢ Bist YSteABmINt

ven tenperature and the reaction'tine are
naraé Wiltenisedhdrei. so as to n1n|n1ze t he nunber of

¢t BkcadEospertpeseet ot s fEtton bRy b Blcferdd by
the ¥ cFibn H%%néé@eﬁtﬁn@xbmin @pfdpﬁae aéld |cﬂloﬁdezmhyﬂndam an inert

| | ely..l
ol e il SeBatens N 18 T 4 e e 511 el B o
CthI‘lg? W&Hﬁg o%ld'?ﬁ%ﬁ&drﬁﬁ¥£@ﬁ1€ﬂd@ﬁl%ﬂ ehisydtingd Thekdntiven

solvent is used that can
an@uﬁﬁﬁkheelcidhfalldemhﬁtrsie wicdhiberelativa emony) ofselrent.Aém | n
certain n ma ¥
rind TS0 TR T LA AR PR Y
hy#okFINr &R tHae A4l baidyfatedn T'hiiss omly @ hamed efa@snefndeirl idexgyative
t he course of the reaction. gﬁﬁ f X %glne cgn be
maychgaed: highangans vR fogbowg a three- e’fCF%S& A0 AR08 AL,y |
exc egs aﬂgedéiec{ %ﬁ/eﬂtsmfraﬁw%@l 1480 hmolrRd scBVed PdiRute 1Y fdacthiite
can be use
and suppress the amount of higher acylated products that form. In certain embodiments, a

,7,8-indolizinetetrol or
et r ahydr oxyi ndol i zi di ne

solvent is used that can dissolve the reactants without reacting with them.

In certain embodiments, it may be advantageous to carry out the reaction
in the presence of a tertiary amine, which can react with and remove acid formed during
the course of the reaction. The tertiary amine can be added to the mixture, or it can itself
be used in excess and serve as the solvent. For example, pyridine can be used. As

indicated herein, the time and the temperature may likewise be controlled to limit the
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i ndicated herein, the tinme and the tenperature my
i kewi se be controlled to limt the 16 W 2006/ 096285

WOCH6l82886/ 004927 anmount of acyl ation that takeaS$2006/004927

pl ace. In sone enbodi nents, the reaction may be

carried out wth cooling in an ice-bath fqor a period
amonhit aflacyltion6ha takesplace. Ji semeprhadinnys, thedecia waKbe gyried

the reaction ti e | eriod,
ou R AEE b PR SRR SghepaRiungy o
moroB @&k, @ Ehe&aa%tia;g titha (hjrlaﬁ/ boextemdet iteal lt;)ngm palfjiod; 'S‘gﬂleisl 7 days, if

t enper at ur es, and heating c e_use .l ong as
mow dicbgtrare deeish PRSI PR PR Dt W FaRTR) bbb ppora i,
and\ﬁgﬁﬂg.tcg&??é §86 44 BAg hSthe ridus theRW inRsivediese propaty doatrelied,

the final reaction mxture may still contain a .

consi deMéish éheamastint isofarried oukastdesribedsheasindhe gl FRactiopy s

.unreact terial. 211 iRagthion

R S e b o)
unrbdeed efapural cane reasaed fremahereadtion axisunetandfecycled in subsequent

cast anosperm ne conyerted to an 10 ester. .Thi
reagtipyd thgrefaze. agreast ﬁweévfrgc}l_l Baft of GrER PR ysrsd o 20
esté;‘.aﬁ"l:xi's esly Qi iYPHBSularfOREHuL WRdhShE Radtionasdadiddanotndehe

Isolation of nonoesters. The procedures, as deacr |.€%d
cordigioes that weuld feerthaisplptign of raongestgss. Thepipcsdutes as desgpibe

6, 7 Qe il 8L &2 L 5OITRF 6 8GR terd ORGSR
hergi. cﬁﬂﬁF%ﬁ%lsfggéégéscg 72 Oﬁeoc 4 %rg’ gr oups. For exar:pl_ e, "
be 6RShaIWspproptiae useaof theckingeaaipe df aiexdmple, castanospermine can be

2- (di brononet hyl nzo hl.ori de i hey:. 1 .
reagiod wilh g RBromORy Py kst Pige T 8 8 o 3 s Pis gester i
theft PRLRR With b apiibstidieddidiralide otdhydttdedegitve thgicoetphrding 8-

corresponding 8- ester. The two protecti ng.(a{)%ﬁ)stware
esteth die ecptptogtinggroNrs dratherisadiTemneysd by cPRETIQf°! the two

.dibro i di & 1 54,6 \¢6Nidine in aqueous
dlbﬁcgp%rﬁefqgr 02&6%%%%%?%%%0 llgi&g%é %}elfoik’h?i aqueous acet onqe)
acdt@le) Nededlyy Iyddslpdiysf the Gimylhenzbigrpilicpienottriecdising est er

obt ai ned usi ng, .nor.hal i.n nd - r.OXil i .
R B T o e a0 TR e B gl v o
siveQidieY Bodbgst er isomers. Wth

1,8- O i sopropyl idenecast anosger m ne or )

1, 8- cycl ﬁb%#@d@?@opyﬁ%‘ﬁ%ﬁ@ OSBFTRINFOT L§seyolobgflidgns

W LR ARG ryifanl itk Hod Sariaideklefificatioh proced
casﬁ?né)épeegﬂlrng’%?%e\%ﬁog v{”ﬁganf%lrd?%lﬁ lgn of e%he 6- gsftler a?m(;z,ture
faexcthe Sirmetion of Thees-psermiropsy bictisivelyo The isppiopHideds pidene

roup., t hen be renmoved | j
oSS R STy PG o, S
sulfpBb@b 2 GO PRI En Skl cbapaaly a8 tiehiseliesadtainedrfrom

cast anosperm ne 6, 7-dj be Thi s .di be

: . ) ﬁéoate' Nzoake may
cagthrnspasaine s dibenzapie n This dffgraoaie iy dsanbs rgieted Wi
2%&&5‘8&;&583)}1\48&’ & 1%@9&8%3%%@6%@&3 Sdbeiditnkegus ehd he- oL, 8- 0-

I'sopr I dene or 0- cycl ohexyl i dene group, and the
isépaopytidenz oa  8-@sydoheyylideps e and thedvye Bengatp GG QPs 8r°

W t h bas such.as sad] | ot
B B e PR B s o fprnstin
with Kfmintl6r pRtastili® ali@ikile s the catalyst.

In certain embodiments, the present disclosure provides compositions and

methods for treating or preventing a Flaviviridae infection, comprising administering to a
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In certain enbodi nents, the present disclosure
provi des conpositions and nethods for treating or

wonrewsat2sfg a Fl aviviridae infection, conprisi RGT/US2006/004927

adm nistering to a 17 WD 2006/ 096285
PCT/ US2006/ 004927 subj ect a conposition. Cbnp03|t|ons
subjedt atcompbsitidina rQonmosumsxﬁ the ingiant digelogrgyinglyde? glysesidase

i nhi bit Vit
inhipigpss a XgFﬁ Ljplic tlﬁﬂﬂﬁlébl glldt a%%fg%&\rf%a{t Qﬁérp n§r ne algg sv?r%gfﬁe
the gﬁwshiamwbﬁ& Hade Fsllohwong sugcinital fmmmaaﬂ) f or rrul a (1): HO
N (il RRO RHO OR 5 wherein R, Rl and R2 are

i ndependent |y hydr ogepo. CL 14 _al kanoyl, C2_14

al kenoyl, cycl ohexanecar b Cl1 8 al koxyacetyl , OY
jY" naphthal enecarbonyl)op§ionally substituted by
nmet hyl or halogegp phenyl

phenyl is optionally . d by nethyl or hal ogen;
10 ci nnanoyl ; pyrldlnecarb yK optionally substituted
by methyl or hal ogen; dijtydrogyridine carbonyl
optional |y substituted by Cl-1&Ral kyl ; .

t hi ophenecar bonyl optlonally substi t ut ed by met hyl or

hal ogen; .or . f ti
ot byt SR BfCrtod 2 R AR RAPR ogH if JUE B
alka{ogpéyolom&ﬁé%mnyt 0.k hllkoxywﬁylhyl Cl. 4
al kyl sul phonyl, C -4 alkylnercapto cyano or
- dinethyl am no; Yis hygr C®-4 alkyl, 15 Cl-4
al koxy, halogen or it 5 c ' Eﬂ with Y to gi ve
3, 4- net hyl enedi oxy; ¥*\s_ /hydrogen, Cl-4 alkyl, Cl-4
al koxy or hal ogen; or phar maceutical |y acceptable
salt or derivative thereof. In another enbodi nment,
t he gl ucosi dase inhibitor structural formula (1) has
the fol | QphthSleRbabens bRnally substii@eiby MZGYLoTialoBEG OR

phenyl(Cs. alkanoyl) wherein the phenyl is optionally substituted by methyl or halogen;

cinnamoyl; pyridinecarbonyl optionally substituted by methyl or halogen;
dihydropyridine carbony! optionally substituted by Ci-10 alkyl; thiophenecarbonyl
optionally substituted by methyl or halogen; or furancarbonyl optionally substituted by
methyl or halogen; Y is hydrogen, Ci4 alkyl, Cy.4 alkoxy, halogen, trifluoromethyl, Ci.4
alkylsulphonyl, Cy.4 alkylmercapto, cyano or dimethylamino; Y' is hydrogen, C14 alkyl,
C 1.4 alkoxy, halogen or it is combined with Y to give 3,4-methylenedioxy; Y" is
hydrogen, Ci. alkyl, C14 alkoxy or halogen; or a pharmaceutically acceptable salt or
derivative thereof. In another embodiment, the glucosidase inhibitor structural formula

(I) has the following stereochemistry:
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enbodi nent s,

stru

heregy Baicks (. &

nE, G

two of them

| eas

I s hydrogen.

ST s gseibed
thht atﬁea-g?ale%f Thef0 BRGSO ore tl;'an

In certain

t he gl ucosi dase i nhibitor structural
woaommerssl ) as descri bed herein has R Rl andp&R/US2006/004927
selected in such a way that at
not nore than
In catdireemsniioctitsy et $ucoad@sagthdh‘@§

clI @Wag

UCt u

t one of them but
In sti

H VDL 2927

two MPthedS i T4 dfoblH. (IhlgbﬂI ofhe errMBtlmMB?@c@tanbsp@mmeer ,h@sg() 5

o

sruGth ER6 Sy s

CH2 (CH2)2 CH2-CO- H3C

29270, R1

is H3C/ \ co-.?

MDL 29797 CH3(CH2)6-CO- MDL 28653 O-CO . MDL
8loco 0 MDL 29435 P-co- MDL 29513 CH3
29204 H3C \ Co *

I n VDL

16l al| other structures RI

Is HIn c
Cavtpanas p
may be a

ert al gtrgdedl e

C1 8 al Kanoyl ,

l'm Re \,Ol. €+-S UI

C2. 10 al ken

ts, provi

ed are Structure

Spmpeyngy

1) vvn eirm RL
ovl . §£

aI &% a- ac

Q&nnymg3osn
i nhi bitor
a, 6p, 7a, 8

[1S-(1a, 6
tetrol

dapi 035

trol G

bt yl,

N

substi t ut ¢
BIbe D 2GH3t &

7- benzoa
8(3,8 =ct ahy,
2"“%15% hyl ben;ﬁoat e): (d)

-octahydro-1

orga benzd
al kyl or halogen

Clcgaggg% acet

ed with a nethy

stil sdber ¢
may (a) [1&
3,8 oct ahy

’ i ] -
| 25 \Lco——
3,7a,8(3,8a(3)]

(c) 15

37 8- |ndoI|

enzoatcgg

YMDLOBL 7@
group. In

he friedys
or "a B
I, br ono,
nividdi Zﬁé’ﬁf S
(1

dro-1, 6, 7,
MDL 29710
- oct ahydr g
[1 S-(1
dimiladsi?,
[1S-(1a,
zi net etrol
[1
tahydro-l

ally subaﬂltuted
still other

kano$L+g§§=§0_
enzoyl_ ionally

chloro, or fluoro

, t h€H(Utdstaase
8-indolizinetetro
CH;(CHy)s-
-1,6,7,8-indolizi ne
8cndel, %@Hﬁg;@a&-@ﬂ-
6P, 7a, 8(3, 8a[ 3) ]

6,7, 8-indolizinete

dibut anoat e

S- (1
tfon

a, 6p, 7a,
6-(2-fur

%@%%3%7

PCT/ US2006/ 004927

l
\

I -

2%3{%5 (9) 19

[1S (1

wo'

%%E‘%?ﬂégﬂ‘é&‘% kMo i zi nete
B3SRBS Rkl ld GRS

() wherein R may be a C;.g alkanoyl, Ca.10 alkenoyl, Cy_g alkoxy-acetyl, or a benzoyl

optionally substituted with an alkyl or halogen group. In still other embodiments, Ry may

be a Cy.s alkanoyl, C, g alkenoyl, C;.s alkoxyacetyl, or a benzoyl optionally substituted

with a methyl, bromo, chloro, or fluoro group.

In still further embodiments, the glucosidase inhibitor may be (a)

[1S-(10,6pB,70,88,8ap)]-octahydro-1 ,6,7,8-indolizinetetrol 6-benzoate; (b)
[1S-(1¢,6pB,70,88,8ap)]-octahydro-1 ,6,7.8-indolizinetetrol 7-benzoate; (c)
[1S-(1a,6B,70,88,8aB)]-octahydro-1 ,6,7,8-indolizinetetrol 6-(4-methylbenzoate); (d)
[1S-(1a,6B,70,8p,8aB)] -octahydro-1 ,6,7,8-indolizinetetrol 7-(4bromobenzoate); ()
[1S-(10,6B,70,8B,8ap)]-octahydro-1 ,6,7,8-indolizinetetrol 6,8-dibutanoate; (f)
[1S-(10,6pB,70,88,8ap)]-octahydro-1,6,7 ,8-indolizinetetrol 6-butanoate; (g)
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[1 S-(1
a, 6p, 7a, 8(3,8a(3)]-octahydro-1, 6,7, 8-indolizinetetrol

w@20@/04615 chl or obenzoate); (i) [1 PCT/US2006/004927

S-(1la, 6(3, 7a, 8p, 8a(3)] -octahydro-1, 6, 7, 8-indolizi netet
rol 6-(3-hexenoate); (]

[1s{(llo%moa8 fﬁwﬂaoc&md@d( éjy % -inslotizingtetrd 512 duranearhanylptiel et
gl TRRR ol 7Rt Rg) 724 dichtorobenzoate). 4
[18-@1@6{97@8{99&6@}00@11)}@@!211 @7,841Mhalllaylbtetrcd§t-(é fhernw}itea G)

[Sd 6 J waﬁﬁ Lar el s 260l TR LB Y

[1S- 1?8, ) Z9815dRS1,6,7,8- 1ﬁmlzﬁet3trammmaatera(t)an@splealpyl
r) ‘cdast'anosper m ne; or é ) m xture of at feast jo
estwn‘(no ap- eths@*b)ltyrylwstar e gt B IR (o)ayfyclopropanoy
osi d se I
estqg,l eti JICRIOK ben {%@%&e? %%tglg gt%}%%l’c@ %éfé?ﬁg) ?eﬁ?goﬁpgmréet gr
(s) & itturk Of ﬁﬂbast Brost(e) ((s)l &0a prefeerml enibociment, tbe Etyeesidasy )

A st t I
o S APBPTIRAT S-S0 S A Fofaryhedl, P B ngtetro
bggg S e aRBE’&’érr&fto%%lg ivk§0% and can range from about
% 97% 98% 99% or greater, of the indjvidu
nol ecul efs stonstsallysnungycanneund s FE U8 P BROWE CRMREHEY) i W cél
n bdie
a sn?lﬁ{rﬁtéa ?)gggﬁt%%égg ; éﬁ’fﬁ% 0 Qf%%toqtob%%ﬁ daft An&AGEM abdier

er an W t he same bonds. As used
959E9694,19;7%4, D86t E1% ot srtaters oﬁthainﬂynqyaheole@ées RBPrising B ded

to dlstl gui sh differen LE . .
oo b b Sl TS bhabRSREA A g aver i

theSXRAPBlr arll Withihe EfndBond. SAs wadihdreiante teoh “Rr@ueaily fuge” is
considered structurally pure, as i

notinitndaige Gyl RS ERUM ST LB G dfomgEs fom
ond %1}%%1{6:? nf‘ér%karﬁ@'é Caerﬂﬁiﬁgg ofis- %n&irﬁﬁllﬁt-! 8By doﬁsﬁléir@dm r or

cal” isone e terns 20 ' geomstrl cally pure" and
stru@mﬁilycpllré,)as @ a reo@Iit noxferei ddich gompesitions P@é@‘é@‘{%ﬁ einglude a

it R LA BB s, L 80

erent tautoneric
“gé&ﬁe@ﬁcaﬁ? pin@M hizdtdpaial §lonteatiaheralippwe,lirespeativelyt drensed.
forms o

a nol ecul e that”[e ult fro L1 i.DE
phenomenE coiermpy fetupalky @RS i aLS0inoE WfS ??fﬁtgtééﬁcsﬁlénaye%twem
(91?«4[ fc'fQﬂth:fr iomfiki o $ABIE R mEBoul®, BRGthE faishfiasnolecule
ruc ura pure even though sonme of the 25 carboxyl
tha;; nre:sup sﬁromaaﬂuﬁlbmum phemmisna pratha reyiersible ntomeogyesiggs- oters
r ot onat.e f th
CoBRHHE T 57 TR L DS e e phre sV @8t fSon of e
cal RNV IQIRIPS mak! b @55 propsdated i Bteta I((D@OHO amcUotbuh enayibs é gl ai s
consi dered structurall

deprayriet skats CEO dek %‘S‘% 8 §@PP°:§E’8“ I‘f%‘?’gﬁl‘ﬁng aam{:ﬁ-[‘fj COs| as S

RirisBds edtdiderdQ stgot WeSs
entoﬂtgr eo%ﬁg ?&n&ggpn%ff%gﬁﬁ%&th an agent that alrﬁlgtrp;
i mmune function and an agent that alters viral
cb ﬁ‘rfBN P iNDVIEMIdDS.oFdBE synergistically to
Vi ramoowo 6285
PCT/ uszo@*@/ckemgdzher@rl, aglyogpidpss AR (G- captanosgprmieand

dSNRAdL HRAoPy in L 0GR VAR dnQBsht A6S Sikdr PRt iR BAdEoR BRI an

agent that alters viral replication or infectivity, act synergistically to inhibit viral infection
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capable of inhibiting replication of a virus of the
Flaviviridae famly, preferably HCV, at <clinically
woeb@ywaerss concent rati ons according to stati sti eairfug2006/004927
nmeasurabl e criteria. Use of a glucosidase |nh|b|tor
such as castanosperm ne or derivatives thereof (e.
or virsllrepdisaticns Yin certatn aabrdimeats, e combinatigns desgabed W%?rﬁer
ut.i c a ents t
copirar ettt BRap ofi yiksol BRLTRAARARE R ERaBly HCV.
clinRhiSleRSAHt Condeht@dtiohSaccadimigne sibtisdtallyrmezkurably eriteria. Use of a

I T R TR
nﬁkn@ﬁbﬁ’ ith gﬂ@asf ﬁsm dider t%@ut@sagbi@/ as Nr&omen raﬁ@n’q)laat:ml

eln, 1S nmbi nati on of aglﬁucosndase i phibito
therfigeutjc pr waﬁlb’mns pmlth@ of phe dstant; ¢10RLE: Kb fSe mWa(t'ﬁn b

the F(}ﬁl@&%lé)}l% haastub%lzttk% J%Q#%uf ‘t#dri)%t(ét(?ﬁk) Br @elﬂ%@&ito 66 inflected

nterferon such as
withh ﬁlilﬁisf(ﬂ‘ltlela\)zwrzdne agm.y; subthast HGV t Ais ophiemplatedfieredaisidon

ribavir C-net
conaigph ef 4 Agrasdpse BHioEerbF nea A R f Wfivles rerept) it
an ﬁﬁﬁa?t alté'fﬁf}fﬁﬁuﬁé"ﬂﬁﬁétioﬁrh a Bérel(ed) iftgERrbn bhpdgy hitedanterfarom, al

epl 1 cation, wherein any enbodi ed conbi
such pEintsafown;0); an agantshaieltes vied Fapyoaog -+ ’E%Yl‘maﬂ& -C-methyl

cytl?%g Sk %1?#151&{)?@? e bombil&l Wit Stk A SRREHBat (&b inRGNd fufiétion

or treating a Flaviviridae infection,
andSaﬂlCa@elﬁ$haa AltdriCulrdl ndpdicatiooswhergin sy dnibodiedepmbiatitnneresses in

e conposi t.i.ons I
o e S %‘%5& S %féhsna ?‘“S
for $dtthe@SFIaNviAlkd mebcBsd, B@Blas QIQHGIV 1ﬁf¢dt1ctd‘| dn bmllkether

Treatment al so enconpasses pr Xi B’ or e
embetfiingits @pyof BPFeEPMPATONE BIFY| 108%‘ SR

adJIII:rflcft Gl eyage&tfceaggﬂ{esrﬂlk of a,naanF Jd?a\‘ﬂh}‘!al%géiﬁﬁnd M age.i on rray 20
VG TS e|n ection (r.e., eradication of
t he vi r UBredtmem adoentmsiasses plephlaxis @%@Fmaﬁve adyynigiatien of

any ! S O naglgla I(igsF\AFffﬁigllereéth i Nﬁve FeallRdnt t) zvgffgag ‘ﬁ{f@cl?ibﬁ naf

I X m)nt ter COlTp et ng
inc%hd% RRLRRE tiel iffet @@ (N8 nerédimhn af thel siras fnmli thedwptom best ttwye),

ted with a f bl [
e o
sul% &8 a&' O s gt? étmgtah‘l?cra?gﬁlm BgimRh (Juehl Gist@ned response may

V|rus reduci ng, alleviating, or
be a@au@lﬁltmfasya’pit Oragnegis @dgrwjb@ @gulvqqut 5 BOERE plﬁgmg or
m fecti ng.
red B Vs R HE Gl o RASAL P ioR bPAE TR, 10
recftﬁfng?él!é@ﬁﬁﬂlg, %hamggaaﬁg SYBiptoms @ acshbjbtteoﬁpyéveohmg'@n‘g)msg)r

1) elimnation of inf ecI[II1 and

t e
infeplinadrAns EPESENIBE OLPIREIEIIG; PR 3655 [foed herein may

behi§4 fo wcsﬁhhéihﬁh% de oﬁﬂleiefmhe%lhuvaﬁg goaaﬁ)u)&hm%bmgf t he
progressi o I ver di sease and h&pr ovi ng 30 cl inical
infecibgtyasd soteiity tTBIISEV@FﬂnIOIﬁ gFéi@WéW‘é’E patiops sueh AT HURF Y and

1n6??c fidn, %ﬁ?@ﬁ?ﬁ“@ gza F stin tclfggésrsrlgﬁ gg{ﬁeﬁr ANBRE o PPtk

es or

clm:aa&rbgﬂoe@, (3) @féve{rﬁﬁ)lg dmafopmmg)fbinélohs siid HEGUE impreyingithe
HCV i nfection

clmbbegg@mn P@?P’L‘]S%Wﬁg FWE&& 9sela%er§peutlc mol%cules or modalities;

or (5) improving the host immune response to HCV infection. To date, a therapeutic
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agent that adequately treats or prevents an HCV

i nfection, such as genotype 1, and any associ ated
wdizemanesi t hout severe side-effects has renmai Re®/US2006/004927

el usive. In sone enbodi nents, the therapy or

prophylaxis may be for the treatnment or prevention of
agent thetadequatelioiedats as @raneath 2 HCViplsetiqno sich ps &WWE% and gy,

or exanple

oD B e e R P o ot o

prevent ila lomé embddiineds dmtbebrqnyc c&qbr(fphmlnxm o3 be ferghegreatment
yel | gw f

or Wﬁyq.ng9n §eé§)a aéﬁ)é‘zgf?ﬁa\?}’l a[nslhfeﬁ d[é)ll g/ea\slv?rlylsjssuclz n% l{\llsll’lﬁae as

de06Bdd Hﬁkén&? R ¥RdmplSlhe th@lu Vor 6P Rk Inidyibe the treatmdno brn e
encephal i tis, Louping virus_infection, Powass
prayntios of p disease ﬁ%??ted@?ﬂ(hﬂ’éﬁ‘tbsrq; yaHew fevey, Q?ngu?(@i@% %Hanese

enge%lﬁaqﬁlts I\q{u‘? %ke?/ gﬁ’éé it o Hiu@'irff&%@n W@st iR FSVeE k. Louis
ne feve sease and hog cholera. A viral
en¢e|pﬁa§mls,| tcck—bosm@hce@halals, ltdtamg\xll viahs infefiéan, Pofiasssn WS HCV
intlpﬁkpgic @@@(nltqmrozrfhgélg ifetgg seaaur 8%?2{2 ise éa%{]ﬁel d}n{eqprﬂ ﬁ]igltrhea

claBdidd 868 fdvéle Hordyr) digkadel and hogichela. lAe\EitatH inlﬁ@:tmm sudfleascael l's
or bod a s%g) ect or patient. (P or. \Jée %
flaprgirald e@lqmmﬁth inésRtion REFS B aostate r§ﬂ‘é B"nt df“fq €

is %E%C@(a?ésrgaée&j ?gehafﬁkrlzéﬁy) a MV PNER resMin@inRBS cdIB BB dy of

Icult to propagate efficiently in cell
a sobjlettor patienh |f‘chatreem1§u@ ectama |bg gihymam @ nopdHmpR prmpteoHeds

ca 1%t&§telt§‘lg1 n’E:%‘lt Iratul ég{shtelfﬁq%}ngl In the absence of

em capabl e of supporting
repl i cat HoOW iofifficudEo pid@lga&m:fﬁcm&m inteteuliore, whicbedrdsrsi n

vitro, use of_ anaqther r of th r e
OO T T T e e e
su %ﬁle @eglcbﬁﬁﬁr@ %'s‘@éﬂﬁ Ee&ﬂﬁ% ef Mip[)biﬁné RpliékHien ofme@inl HCVlahdir €

ckwol' d , Antiviral Res. 60:1, 2003;
re St fagtion of eetlls a vitroAse pﬁa@tmbmemgmf the Iiéﬁ‘éwdqrfeeﬁamﬂwozw&

tb
Vl@?g‘ﬂ‘fﬂﬁa Vi MB\?SV? s ah 81? %Pée??efi ﬁ%ael p E CSIIHB?,EE glﬁture
m@wlmuclfvem er@ﬂtﬂmmmf Rat 6By, 20a3;csnpwexbabv yAmmg'crgawgents
e, WEYARD Lot rES SR
62]'6@ Q)@lo@ﬂ%r@t@m 68000REE leRnntRSeplicasdaaehicl lafd plobatily the same

code nine 25 functlonallﬁgﬁnalogous ene products,
subeelulad loqefiantfer el exyglopmertn \BottoeV gng 8 %b@@ﬁglglec%ré'éded

i _ |

oS G0 2500 L oot

quEtlidan%Edrﬂlmgms deh@priottd, includBil, thel RDGI. EZ}fjnhelppqaglswg)teins
we nown. in t i nc seudopar.t,i

(Sf?s &8 Réce avz%ipgﬁsﬁﬁtVé{us% ang %&el%lg%oda gd%gg’gl%gy, 3rd

E& %ﬁade!/’;‘ﬁﬁh Eiopabkott, 93Pr1996). mﬁeﬂasﬁys’v\&dell-ﬁwwn WG4 art include

58 and HCV replicons of any pe %s

O fisc@0piréingn (6 &g Poowsh eLalpyldzi Her 8P4 3005; i
al sg e t a I

PR R PREZ L UG OUTRY £ 20 DBV HLHIchRET anf e, suctesul

lefigth 3Ehli0aS) expRRsiviE P OGLET 262 850 RGTAITR ﬁnﬁnmﬁmln (see, e.g.,

U.S. Patent Nos. 5,372,928; 5,698,446; 5,874,565; 6,750,009).
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The conpounds descri bed herein may be useful research
tools for in vitro and cell-based assays to study the

woielemgexsal nmechani sns of viral infection, groRrChUSa06/004927

replication, such as by HCV. By way of background and

not w shing to be bound by theory, HCV rmﬁ h?gfgnesi,s

i s conplaxconmponrdsriepribad hespinmay b upedi! reSIS B?? Sippyigdro

are. 5 believe 0 : ' {#3Q8i0R fordtihddnd

and Gr{FaRep e v s ey e el BehRRPLE At lRRoR aibaln

replidaBorf; BEARE B$ FICY . Iyt Wﬁwbﬁhﬁpl(@ﬁ)ndlmmt&m&hm%ﬂ@ tbound by
ui ri ng envel opes virions bud t

: h of
theqt W ORREHRES yeelo St PO et G Pl B
behﬁﬁaﬁ% E{édgﬁ to &RoshliEsi@loraRal chindige (BirftogprotBiasmindh lake

gl ucose residues (trinm n%ei s done b
insareet finthe endoplagmisseticylyam (R memirang o $ilighacguying egopes,

.. mat ur iral ' Aohle GRS abrardnine
virigR i Hsh g /SR &8 ui o dirofet e (RIS
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response rate. 30 The conbi nati on of an interferon-a
with ribavirin for treatin% i nfection has been
in thﬁ&pﬂgd: asublesblixid; plecebbicerttalle @hraqwéﬁ@ls Reighard gz al., Lancet
t| on.is the ¢ s J
51 G5 getitenade g s, SR oGP Nl Mgl
Med83£1 435 Urhiog dsee 3o WG £QH. 62%7115’@0'/ A IRP00T 00402 #7:2293,

three | arge doubl e- blind, pl e roll I
2003;Bugkleld, HedwiraierpbeChegtother. - ‘@gﬁ@ ‘Qﬁymiﬁ@%‘s %g&%ag@d

&t@c& abvelob@fk. Ribdvitticibaso Bor&ianﬂicated fide w
WlthE"baI@irme Caghoég%f%ajf% © 998; see al so Buckwnl ¢
patla{ts whd\lM.VIe mn@nl@meaﬂgl@nass, apkishey disqase. 4Hhus thesapeuti) BS °

Ed Anttl m crob. Chenother. 53:412, 2004).
r‘ba)&’cﬂkl?éf‘% @f‘*ceoé'Fr M%sociated 5 with ribavirin include

abnor naln $&teﬁbmﬂlat§ednﬂmdﬁmnt tHei ittt diseloguge priokides at least a

contrai ndi cated | |en s who have ane
il compRIon At A eEAEge8 ORI B (S ErypSam phapan vl hereqt

cel% nlglﬂ')é lah 'a n@ 4l herd ifhne QMRfior (e/F] intbrferome oep@ytaltedr y

the instant disclosure row s .at t a
intetrfefonkod and)albatgtﬁat thatrelters Féﬂ"ml’ui%éﬂﬁlﬁ%t@nl A&+ B Tvd’im ?rez 3’5

me@aﬁscagg]?l\sl Ir"ga OPICItanne erivatives ther eOf 10

ah agent that alters imune function
(e.g., ksl embodimont, giegyidaieedhlbmrérsﬂ‘ér%ﬁaﬁ%o&l??ﬁm&lﬁ or

agent that alter I aV| VI i da Rl .i..cat
derpiatieay ithergplgpayobe. \éfﬂlﬁl% neﬁdemohrﬁlvdgﬁfﬁ ol ‘gel%a%l ne) .
corhé})uﬁﬁl ﬁfahﬁﬁdﬁéf@@@kéf@rﬁﬁly dQJréa@@Sdr gl eesitiddebérity psinteasityirias

stanosperm ne or derivatives th

redham ot HonaHREeiSSHER HEP RS ISP LG VESieg e
antg,oga%gté 0 nhﬁ 24 A tasimod ldh@cﬁ@r%m@@dhﬁfeﬁtr aklcymepeticagas or

e severity or intensity of reduces the
gludeNides mafbnomndatﬁragmpmst)vetthﬁeapsymg@n@r apmpamd dhat altess

HCV i nfec oxi
et yohidiE it P TR GRENE: ST R8nd M,
eBtidkRR SRASs h Bl §l0dosiag ishibitarsin agelytuim titarel lavzvzrzdae

t t t t hat
remlcﬁt{oisa?nlfag'eﬁrdgg?ﬁnb%&ﬁ et P Ree SO FamH Gt Fpsid o
1@@@5%& dfu1a1 E AN d{)"?él%ﬂ?dﬁ}%@@é SB&IHts &n ALRIhat IR tASbiAding to or

ucosi tor, an agent that alters
infebtiniof chsllscbad? lamepb’dla: ai aggnt that raltg'g apmueehENCoRRENNts t he

rel ease of Fl \; il OF
FIpyiHiiage &% 1950t B RS A T g et SufbirloRt, oS e O
an agent f kahinl eﬁ)[blobllrﬂeﬁtsl the cdmbinkitiog corapmses célgdsivit ingefeesm-

Ils by F d t
aﬁfmd;n @éenégg‘;/ %ii\g/eltc'ﬁ;: p]gqeﬁ E/}%?zv% ge regh a%aléatn c?lrbeir e{nr%"e%{{%gnts the
cop bl 1# Ednﬁﬁ% nﬁ&? vaﬂ't Bfritieheeb, M8an agerﬁdthhhdirelcﬂ)kﬂtersZS

cer nment's, the conbination conpri ses
Flagivigidaé seplicatiomt hrshﬁroﬁmr erallimentyl thesomymation ¢pgprises

e&ﬁ%&%} }%%W?eg ?{rﬁ%f | 2y Vlargérg"flﬂeat 51%&1&/ GRdrs PR ivhiaP tdpBiation. In

yet other embodiments, the combination comprises celgosivir, pegmterferon-och and an
agent that directly alters Flaviviridae replication. In further embodiments, the
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conmbi nation conprises celgosivir, interferon-a2b, and
an agent that directly alters Flaviviridae

woeplsiooesson. I n still other enbodi ments, the PCT/US2006/004927
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conbi nation conpri ses castanospernm ne, interferon-y,
and an agent that directly alters Flaviviridae

woeplsiooess on. | n any of these enbodi nents, therPagaisLoo6/004927

that directly alters Flaviviridae replication is an

RdRp i nhibitor, such as val opicitabi ne%é NMZ,SéI% qr
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Indirectly alters Flaviviridae repldcat] i
sl s PGB et SO ST ey BripiePon-l. And B agen
thatGRAIEREY Widrs FRSRI-HhEfhRE00n. Aldivthed B bodimants dlyecvmbitagion

indirectly alters Flaviviridae replicatio Ln.further
consestihaosivis. inteHErop BBk AAEEU 1 ROIPLB R P YL

repii_ﬁ%&!i.f ﬁp@?a&ﬁfépé boddicht 3 @RMatioh 8dmpridh E@gdsivit, MtekfReron-
aviviridae replication. In still further
v, aadrwalienethtisinditdetly alombFineiviridae woligstipael any of §6%i vi r

I ngerferon-a- .and an.a 1. Ladi s ect L Lt ers
e e e P B FRb b RASRE A & B
virddi@ineOonbi nati on conprises celgosivir, interferon-w,

and an agent 10 that indirect]y. .alters. Flaviviri
repl i catlngertain ﬁan%?nt%ﬂ“ﬁ&aﬁnh@% Q cofrf?é‘s%s(frar%?l}?g?eln%ﬁl%’

intétR -&fﬁe?ncfeﬁill a%@x?citl‘{d.t indirbdily @tbi8 Faiwhddaeadslicaiona geothert hat
indirectl'y alters Flaviviridae replication. Indyet
emBoditnbies, tendvodiinmginn compiseTWABATBLITGRE HERHSFqNseb, and an agent

tha ﬁgﬁ?@%ﬁ@s 5{1&&}@5@ ioftcadon. &il?&hﬁ%ﬁf%dimﬁ{s,l the combination

vi'viridae replication. 1n any of
cothPPRE casRRbYRiniRE psgintifaonglntand hmsgentidiatrinditactly alferser s
aviviridae replication is ribavirin.or 15 . ..c
Flaypviridaedeniication, Ip ggtlofjepem e S T N S TR IOY

A | RSARLMNA%n agd HRE fneiresily aRers Fanthiradve
casgge ehtﬁﬁg’t&l%ﬁ%(?{éect ly al tgrag Fl avinvirr,i gae replication.
reglicatixnh én furdmbaaliodinrants, the BembiasHnLamPHFFS CHTPOPREERING,
._castanospermne, | r. - ; Bdtion. LR &t
et Rt P GG L Ry
e embedTinests e ombirakien commyiseadastonosp@minsntdrisean-o-n3, and

cast anosperm ne, interferon:a2a. a
st P PRIy ap eaps P o et pr o R Repe Y
colbfioERHsEEREEnoshRi oMtk R G And aipdensihst indirectly alters

castanosperm ne, peginterferon-a2b,, and an a%ent t hat
Flavidiidectebljcatipn.enstier embadiperis dhe Gopinatian Fumproes,

further .embodt aen AL R al AW iSiBidae replication.
Caﬁtgg?gﬁgé%é}n(reﬁqﬁg& nﬁlﬁrﬁ% ge@gﬁtgﬁ%%é%-?h and ar; agcéenrtep that
Iniyegtinoehet ébaith et shé-tembination deneprisepéasenespenming, mteyferqntv,

and an agent that indirectly alters Flaviviridae replication. In any of these embodiments,

the agent that indirectly alters Flaviviridae replication is ribavirin or viramidine.
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25 further enbodinents, the conbination conprises
castanosperm ne, interferon-a-n3, and an agent that
wondicroeexssy alters Flaviviridae replication. | RCStUSk06/004927
ot her enbodi nents, the conbination conprises
cast anosper m ne, i nterferon- w, and an agent that
i ndi r ecAhydjahetive sherdppufigi ag@rrtur@aéomemq at‘E‘éPPY)‘F? cerppaypd dhat
nent t he . biect
s g SO aear i haTef IEPE S ARGRBTRAUTER o co-nfeoting a st
who i ﬁiféo@esatwiyh @Flgefidat @vg. \HCVY) a@hrae ph htivirebeempgond gy dyigt

anot her enbodi nent, the, orrbl ngL ]
agaigg iy, ggﬁé\l A gxenilpﬂe{% £9- 09 1S gﬁlgv ,aanohr{gmaélﬁ‘%ﬁivhru% such as

vl hes r}jou}’naﬁ 'Tt&liﬁyrﬁmﬁbmlé VigaeHTEM) kypatliodtype tznoralwhm
t hese’ enbodi nent s, %ent t hat |nd|rectlg aJFﬁ
Eeripiwy mtwnrala@mpemdsmude mugleotide FRygTse franssHPtgie (B pipLors

RO iSys 101 dipwaﬁnl e
@gfﬁ%?ﬁbéﬁ%e&egéé%?uﬁgggt rlégggﬁ%gﬁﬁ€@Y?al onpound
abatd¥@l; nofi-nusleekided®T mmaomm wefviraping, efairenzypad a@&@ﬁe

frequently jdentified a f 0
inhibiors i & B IE FPpaE A0 oF cil’ualﬁ‘g) i “ﬁg‘e& i@@‘%“tt “ﬁé’m
confinaRiBh bPA FlbosirasiakiBRorahd @ ﬁk@ adj ﬁ@ﬂllVEl ﬂterdﬂakﬁcageﬂﬂbk/ An

exenpl ary co-infection is HBY, 1£ ﬂa @w(gVJrus
congneohd fos t@atmgﬁa@wﬁd@-asmlafﬂgﬂﬁﬂqcﬁﬂné & Tarthes GYROPY faa
secgrhc{ a%qs/ung eLt}Q: n%éﬁﬁ@ np rsuctlﬁégﬁ s€oon® ElubdiRiakd iﬁ&bmf&ﬁé@hﬁhat

oun I'ncl ude nucl eoti de reverse
alteIrsr Elaﬁzowdﬁé whca(tllaﬂ' Yaniagéit Biat inhibits the r@ease pERieviviiidaeRNA from

i do e, Stav d
the d'frﬁll c\%&% pr m.ﬁlﬁ {1]18 Etglgé lavrzlxgﬁg% L%ﬁg glloﬁlgcts %q_gée‘ﬁwhﬁt
inhig XS kI HirRfiSs 0@ thfectibRYf derbﬁElavﬁfrﬁiae Jamngyut ﬂandtepsr jonams e
inhibitors (e.g., saquinavir, indinavir y d fection,
functieroreainsic hlaviiidge, prpgenblaiABE Y RERES of AE g ridae in

muﬁ%ngpatlon of a glucosidase inhibitor and a first
Junctlve t herapeutic agent or conpound for treatlng
Fi aV| vi rAldactgumg@dueap@mlc ity @ptionsHy PP Aei-dEEREr ned
unctlve n%H&h a
ag%égﬂbasgfpﬁe% Ssle(aat ti %1 nhhl%{)tgln 2 éenﬁt g aj g ep?%lc
agé:dts?(% IoV lapdifla@at’ 1@@&&36 iiitdsﬁnml tramsitagendr, mh)ater Wntdlsbiepgaqeh e

I f Fl RNA f h
petii s poen e pp PO gt AR Skt
em%?dlﬁlgﬁtl@tantéﬁﬂt idrPneh BRI vehatiedigioRy sich adbismufhect i on

aviviridae, an agent that alters |nnuq

subsaligite rﬂnaghnhmtembbchmpm a1} antiediarsheabegent meshherangntigpility
f E K

ol B BBy B R ML Lo SRl BpyoRt e

y conprise an

hyafa)t:m?ﬂa@ codeaR! phogpgaletqr psmgdmw(samphomud opiwne tingtee)y In still
agen an anti it i ncl

Fuibtr @@h@cilm%wn&n@earﬁ’gér?@ Pbay&e an @%’Fﬁe t R gs attapyleite: o

kabfH, ©F Péc@iﬂl I &8 ehdbodikd¥Rts Qdn, antindigtHear agemymals, bed@cr ease
peristalsis), an adsor bent agent, a filler ent, or

anticholioengtsi snelt asdelladeanastérioturs, gtreRing wilfate, QSRR ﬁ‘g\’ﬂe Tn ggpther

ti-diarrhe

I&%gmﬁnﬁ gﬁtb—cféa[rr%gaﬁ %g?rf{fﬁ}éy BEa % ?\Ex‘ or%ﬁﬁ(rsﬁ&i)&syoalcﬁﬂp h as

urt her enbodi nent, an
polythitoghifr Aleele aagrnd offtese hxm—dmrrhcﬁl lagantet heyoptlonally

combined with castanospermine or a derivative thereof, or combined with other

adjunctive therapies (such as interferon or ribavirin or valopicitabine) and
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agent, such as | operam de hydrochl ori de, di phenoxyl ate
hydr ochori de, difenoxin 25 hydrochl ori de, codeine

wohospheXse, or paregoric (canphorated opi um ti RCTAISEY6/004927

In still further enbodi nents, an anti-di arrheal agent

may be an adsorbent such as attapul %I te,.. kaolin
castgr@sperminelon a detfineativetipisel. Fion eXAmPplie, am At HU’i“HWr%@&I(SuﬁB é?]t

ant i.chol.i | 2 sulfat

d1phpp%g?q§? o dlg}eP%XlI?)nagld Saﬁ ﬁtgi-\gllégé?@agr%g% anthhag ??%Hie sulfa e) can
be ugéith téGihb1n@ﬁ?ﬁi)\(dit]rﬂ£g\ltlcoslalasearl}lubLtQj|(ag|; brstanospgrtine prea/depixatiye
erturgh st 2 S P A PSR tsgcmy
castgﬁfs‘)é}ﬂl%el O deGPHiRL RO dnlhgEstiad Bl@é&pihﬁrﬁmmﬁulmtlom (such as

vative thereof, of conbined with other cf?m) ung
intetfien ap pesylagestitrferon) avd ar pesnbhaigiters repfipation pidiaviviridae

(suc}éal % \%}b}%gyb ) Wij 82% ndBr gﬁg@&%ﬁ%?%r any combination

anosp mne or a ‘derivative
thertkby eof . For exanple, an anti-notility agent (such as

di phenoxyl ate or, di ph oxi N d_an J: QLG
agent (§‘E|8Wag‘se“élf°g8‘gqn e gﬁ?@&lpr}jonccgn geésggigéﬁl%e ti¥lvlrin
andGRERE AL irPfhdMehibodim@htGRSEcas@ation borprises ce(lgnsg'lr amantadme

castanosperm ne or_ a derivatjve, thereof, such
andcrédagmml W ggrtainambgdinents, g ﬁ?}n‘?fa%tioaﬁo'&f’rl%?s §Wé‘8§%685§%
b| t h as 5 castanospernine or derivative
am?"r%adl at“‘? %ﬁﬂggent that alters imune function (such
as int dnﬁ:atamnembodpagw thieedmbingéorf eOMPAFCSLATARIP A it
that alters replic
et dapioppis: IS ape ey bodibth S B RprRtr afiees
cel ﬁl@nﬁnﬁbﬁﬁﬁa}h@ﬂﬁlvﬁlﬁmdﬁw r[ﬁﬁfrthar éﬂibotdﬁnd;nai theenipbidatint s,
e conbi nati on conpri ses cel i Vir avi ri
coraprises eASENPPETHIC, PRARAYRT B (s i} ﬂtg‘er eé‘}PSHWéP%otrl?e
ABAhAsHNeM- @70 1 inbR\ehibblimehs, the
comﬁ’{l%{gmﬁc%eﬁgﬁég%%bs\f%f 3 he conbi nati on cor;prl ses
colﬁ&aatmmaspmnmsmestanomnma,mtadm apd NM-H7. |1 ferdet aj n
odi me conpi g In still
emgg@{“&ﬂté B%chﬂﬂléa iofl CoMprise %%5 &eﬁ%sgﬁgﬁﬁé@aﬁﬁne and NM-283. In sti

avirin. In certain
ot} BRbodIBas |t1ﬁ33dﬁ>hﬁ)1naf16tecdhqj‘ﬁ9émttampmmr dtrswdl@ﬁmd NM-
cel gosivir, amgntadi pe a vi ram dine. %{d d
28énbmﬂlriﬁ@n% $mbpigents,fas som H&ﬁﬁloa B%Prﬂ%%%elgw“f &uhfHldine an
ﬁ;{ anosperm ne, amantadi ne and viramdine. In still
er enbodi nents, the conbination conprises
ceI gosi vIrrqertammbadimetS,éh@Iqumﬂl@?n CIPIiFSY gelgosivir, amantadine

ang @?—gh% eclﬁﬁ?,lh gr%b%cir:r]gln El?etndé)ﬁ‘g)}] H fé@'ﬁes castanospermine,

In further
anfP AR/ BBENIN-02d) €n eﬁtﬂl‘n mﬂtddummﬂprcbmbmaw egowrisdsicelgosivir,

t adi d NV 2 Still h t
e o e o R T O

caﬁgrgpopg%mr?es BmardtiiRORd F1eeab. BdeAsih mﬂbﬁmeﬁtb,&he combination
na

t1on conprises ceINgOS| vi r, amant adi ng and
copBAdsRelgosivir, amantadine and IF iments, the

alfacon-1." In certain embo
combination comprises castanospermine, amantadine and IFN-alfacon-1. In certain
embodiments, the combination comprises celgosivir, amantadine and IFN-¢-n3. In
certain embodiments, the combination comprises castanospermine, amantadine and IFN-

a-n3. In certain embodiments, the combination comprises celgosivir, amantadine and
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In certain enbodi nents, the conbination conprises
celgosivir, amantadine and IFN-a2a. In certain
wenhwdvemsnt s, t he comnbi nati on conpri ses PCT/US2006/004927
castanosperm ne, 25 amantadi ne and IFN-a2a. In certain
enbodi nents, the conbi nation conprises celgosivir, .
IFNefiveln et in embpimpiptaieoagmbingtieb AT HeSHFHBRSHE RS, apgpgadine

B Lo | i 1SR ccRBBNE, afanediad
and (AR, It SRTRIAGRS SR ARRARSIHAS co Y Aanadi
and GOEANN-824 Inelenais embodiments theandimbénationicqnmisey fagi@easpImIncy

certai n enbqgdi ments he .canbi nat,ian [ .
e R D4 B TR RS ARG SIS ko AR bz
cel oSy ir AdrandRliRIHRE g gTEM-G2b. A Certntrhinalitents, derpmbietion

cel gosivir, amantadine and | FN-a-n3. 1 n .cer%ad.n
conpiSescRFFRRSES I NFe AR MRS A0F 6?%'@6@&%-3[8?”&1“ embodiments, the
comt ;i}ia:t)iglﬁl ?{%ﬁ@’éﬁ t&ﬁ%os%%ﬁ@ddﬂﬁ 2B O N GMe g - 10 3ertdim efBdirBérs,

nation conprises celgosivir,
the aombihattlinremarists 3&staNCs 2 006¢.008288nPaTd IiSboneRo dugptain

IEN- (3. In certain enbodi nent. ' i
e £ S HE OB Carigh B AT TR Bfpmg.
cerfa B dndoQinRiHe0 the FBMbifiatidntemPHsEs castnogrrsinayaniag@dine and IFN-
cel gosi vir, amantadi he and pe - | EN- az?. ln cert[%i n
gangtfy okl g AR SMbpYECRLE hs GORINGHOR [SER P gOSIVIT, amantadine and
< 198 P BB embBHRHRLER A EonishtdE Goth e s dRtanbdpermine,
IFl\ggarﬁ{uglggﬁeﬁL%%%gm s, the conbi nati onocgﬂ}k,ri ses S{Sp .
amared djeesindi IFN-gamanat kd iim eertaincenphoginienty, Bielgompigatéqiy qogiPses
enmbodi nent t i pat| . C ise .
oo GEREENTER s WSS RS H P IR, g g
coiftiseaé3taRBIpenhing RinsntadifteanddBNHambada. dm ca@ipmiledanents, the
cel gosivir, amantadine and |F ..In certain.
coc i mmptiss o6k R Aafsd A SRR, o BB i, e
co&@%&tgﬂ%&?ﬁﬁ@sQ@stan@%ﬂhiﬂg,laﬁﬁnﬁﬂiﬂe bid\NBABIgR. | n certain
enbodi nent's, the conbination conprises celgosivir, ..
amant adi iIneedain embodigemisrihe qombingtigreanaprise gV ivghayirin
he conbi pat L] 3 L 0€easANBRLAGhE
ol R I PR SR AREROBI R A
ribeafh kitbtitamidiaenfrfisies enbbddjnsity,ithe coabinatianl Femeprisppcelgosivir,

I EN-gamma-1 b, In certain.enbodi nents,..the i nation

g A BV Ls 1B R BT BT e A BT RO

cadtfils AT, dithvirlnhing RIM-207) REB@dh BRBédEmeithehcwibirton on
conprises  celgosivir, amantadi ne and | FN-1anbda.. I n

comerisea celgesitin dibmerin a1d NMe288 o hbeerain esrpodimeatsyilip camkination
cast an ' : ' g EDkd; iméfls. @RI tain

"0%18{%%"&%?3%%%@& r?ﬁg,r co%?ﬂ%ﬁ%%ﬁgc}hﬁ%a{é{g}gﬁ% gossi’vi_r,

combatiartonepraeckeBsifiIibainin erd 2-BAIP e Frowidi fivelker smbedigents,

combi.nati on conpri ses castanosperni t adi.ne and
e R R e R R e o

enfHRARIh & e CEhBIRASIonicomplidel 331 dsivir, ridadrity andeliFNed2ae In dentain
ot her enbodi nents, the conbination conprises

embadinentss the cp isatiopEomPHEes PASHAIOMSHN P TRAY iR BRI T02a. In
L LA%EG: i i { AR, GORR SAIN-02b. T

ce{:taélflﬁg%l&\i}l%g?{g%l dg%qﬁ?ﬁtlhng% NVt 1 7S [n certain - !

ceeath edibodintents, théeontwmdtion aeriprises easianpspersine, ribavirin and IFN-

o2b. In certain embodiments, the combination comprises celgosivir, ribavirin and IFN-

alfacon-1. In certain embodiments, the combination comprises castanospermine, ribavirin
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castanospermne, ribavirin and NM 107. In certain
enbodi nents, the conbination conprises celgosivir,
woiizbmwe2sh and NM 283. I n certain enbodi nents, PCIAIS2006/004927
conmbi nation conprises castanosperm ne, ribavirin and
. ' rtain odi nmept s he.25 conbi nation
anl S iacoht, 0R SR e FECRos T e ot orghpRseseasi
ritiavirin aad IRNYbAG! M edriin entbddintarspihe adhbiRattAtRmb RS
castanospermne, ribavirin and 2-BAIP. In certain,
cagpRoSRR TG dbaviriand o i1p Aertalhginbadingents fhgsembination
cofnlpR ¢ icElehsitn GibhFilth ARPIFN- ©ektath BmbARRA RN cnbidal6n
conbi nati on conpri ses castanospermne, ribavirin and
compNpes 2astanoppern et riiamiriarehd iNvB n iscertpinendodipientst then

i VL, aribaviri FN- a2b. | 0
cofBIFREP R BRI iR ¥hd b O B B BBin dafbodnents
theamibanation esmprives castabesperriite, sibavidid-id [RINFNo2a CBI detthin
odi ments, the, conbinatiqn conpri ses cel gaosivir,
eﬁ%.'g%g\?rlﬁ e gﬂa‘glpﬁ&n campies ﬁ§&95“111h g Reg b odRnis |
cefthlf eMBEHHNBME, | (RO InYIREILS B e GORRRBEAIRE ribdvileMd e
36 WD 2006/ 096285 PCT/ US2006/ 004927 and
IFN\pb o [1f ¢eetain-embopimentsy the pemlindiiod icamptises cellesivit nibaviritt 4w
( L SES I Vil rj AN : -n3..1ln.
IF R RUeh ity SR ilents OOV oR Dlimb L Bisflospbibine,
ribgwisih andbBepmegee , In cerlzin/émbodinaemt, the Nembi3tion dompeisdsatlgosivir,

. enhodi s, the conhinatign conpri ses cel gosjvir,
w8 g d T i eaan prabeEent IFiasdan eaorsr
cagtEpeRRine OffbavRirCaARMIN-E8Sma A 5 @RamReibdliRnts! thd 8dthbihdlion

and |FN-(3. In certain enbodinents, the conbination
compriyss celeesivb rigadriy prd IFN-gamma- 1t Insertgie gmpodiments the n

[ . [ i .

oo R A Sperm RO AR PR GROTY! WSerain
embpilioginisethe sombihaion enipriss cagostimribaviisamidFydsmbdar In

ri.baviri.n and, peg-LFN-a2b. In certain.enhodinment
L e T P G R R R T
laratitd. pecerthbh dnydadats, the ceabihation compasHs FBBbSvir, tiBSvirin and

conbi nation conprises celgosivir, ribavirinand
NB-PRY o hbgpatain sikodinegisythe coyeingtoncemprises castampsnsemine pibavirin
an@ WPHN$ES castanospernine, ribavirin and | FN-onega.

In certain enbodi nents, the conbination conprises

cel gosi vinrcertainietyhodimients,dmeconfbibagjemmemprisas cedgosivirnviramidine

i ts, .the conbinati on,conpri ses. .
an SRPI0E lcPaih SR FFRRT e SR RBRe Giises comnosasmigen
vireifiaiiehi aiet INM5 107 N ceriiiemdbdigientd, ShE@Mibina5i08 cEipriiosteYdokivir,
.ripavirin_and IFN-%anna-Ib. In certain enbodi nents,
virpRline g V67 off B rmeedments thnepspuration eomprissai r i n
casdtdspehing TR idiRe add NIIEIS8 2l cer@RRAM RIS, th gﬁgbination

conbi nation conprises celgosivir, ribavirin
compiiges setepivir, viramidinetaad A-BeviBoli setainsmboligneothe panbioation
' Fin r4 bavi,rin, and .| EN- | apbda.
R b S L R
combinaimi ootrprisesicolusivit, ViramilliQniBFNDNIa. Intef&ih bAb&iments, the
egbodinenta, t he conbi pati.on conprjses )
com @ﬁtéqu‘gﬁaé)pﬁqsr?és’taqopm}nﬁ yiramidine and IFN-a2a. In certain

embodiments, the combination comprises celgosivir, viramidine and IFN-02b. In certain

embodiments, the combination comprises castanospermine, viramidine and IFN-a2b. In
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and NB-DNJ. In certain enbodi nents, the conbination
conprises celgosivir, viramdine and NM107. In

woenteaversenbodi ment s, the conbi nati on conpri SeBCT/US2006/004927

cast anosper m ne viram dine and NM 107. In certai n
enmbodi, nent s ambi nati on conprises, cel,gosi vir
c P s, the R Bahon S aBies a5 Ebsiyis S Rgg end [hsal fcon-
1.CRERt413 binBEHi ROt thS@Ibit@sHh MRS (AsBRospéint e ivita AR d
NM 283. I n certain enmbodi nents, the conbi nation
TN fe s s Inccertais smbpdimentss tharseambination gorprisas eelgasivir,
ol t
VIEEHIAL ATRALNITR Broth UELGARINE ) QRnRAFRE SR
Cmgmemnt,s'namwme andriﬁNwat& dm cetrmnpmlﬁﬂanemai tebmbination
1 EN- a2a. ert od| he .30
el TR PSR i PR G h, TR e BT A0S Hedombingicn
confpNs@deastahdkperdiifed vitam RHRQEA DN SIn deh@m%ﬁﬂb’@dhﬁéhts Ofle
conpr.ises celgosivir, viramdine and | FN-a2b. In

coubaLipR CORRFiSEIeREORtY Y, Viramidiae ps neadFr2a onertaiagmbodiments,
1€ 8sh Y

¢ SSATBERISHTS, AR ahIE PR ol B
enplyndingenitsb tha g0 binatiomrmomipsiess celgbsids iviramidingi and peglFNeo2in dn
o P60 e SR R i SRR 80 5
IFNF(RQ-ba I etair embounnemg thaicomBifaai coBptises cblBesiER Wirhm ftidend

rlsscejg ivir virami dine and I FN-a-n3. In
TFRaRegen esrat gianenisyige coptinaiion coMPLBARtSiagaspegnine,

V1§§§dlﬁ@é}§1H§N[Hn{E%a M defBinQhiBEdiRRAs, it Ribdimitioh Rofffidedl N

embodi ments, the conbination conprises cel gos Vi r,
celaomam \diapidingend| IEN-gagima. rin ewtairednebod imiemth, the b pinatie
st ermne viramdin
oo R e BB B a R LR Rl ¥ s et Be”
combirptios esnprBépePovivir, virainiding ai1drIBN8§aﬁlmﬁegy IHrbergad@. | N
rtal n enbodj.nments, the conbinatjon conprises
engB0QiEREs (66 P o WBSIDICO A SFS ES RARPePIE. VERPDRE angAFN-gamm-
11C @ bétath ektboamRREl, tRRbSbinhilh eRPRLARLI Q@VI{: Qf%i(ﬁl%sqnd IFN-
cel gosivir, viramdine and peg-1FNa certain
larghdso dn ﬁ%fmrsemhqdén%ﬁiewambmhtlmmnse@@astanOSPermme
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07 B4 AT 1R LA RO TR o PO RH .
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castanospermine, NM-107 and IFN-a2a. In certain embodiments, the combination

comprises celgosivir, NM-107 and IFN-02b. In certain embodiments, the combination

comprises castanospermine, NM-107 and IFN-a2b. In certain embodiments, the
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20 | anbda. In certain enbodi nents, the conbination
conpri ses castanosperm ne, viramdine and |IFN-|anbda.
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3 | t
sty T eor i et R BB BRgLiseR R R, NN 107 and

IFNC-@drhiiian 12 GEr@M oW FnentsBe 68HIBhA R BRPRRN LSRR permine, NM-
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1 i mhpdimen . conbj,nati on conprises

N]\}éas% gnndglg per r%cer{?lﬂ FSHI—“RI-COIB NRMPIIES cer t ai n
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comprlses ce(%goswxr NM-283 and IFN-alfacon-1. In certain embodiments, the
combination comprises Castanospermine, NM-283 and IFN-alfacon-1. In certain

embodiments, the combination comprises celgosivir, NM-283 and IFN-a-n3. In certain
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| FN-l anbda. I n certain enbodi nents, the conbination
conpri ses Castanosperm ne, NM 20 107 and | FN-| anbda.

wonow@emsn enbodi nents, the conbi nati on conpr PEEAIS2006/004927
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e BRI S iR RGP BRET A aBATR BN ey T
ceretrbertbatimerss, tid@mbiatio wiripdiesCoIEPSiVis @SB AR HAIFNIF, In

certain embodiments, the combination comprises Castanospermine, 2-BAIP and IFN-B.

In certain embodiments, the combination comprises celgosivir, 2-BAIP and peg-IFN-02a.

In certain embodiments, the combination comprises Castanospermine, 2-BAIP and peg-
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NM 283 and NB-DNJ. In certain enbodi nents, the
conbi nation conprises Castanosperm ne, Nw 283 and

wOBeoNd62820 | n certai n enbodi nents, the conbi nRCTMIS2006/004927
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) pe%gl‘:ﬁofax%ba tI|n Sergaé Ni;c?dilggnttglgef g%gllﬁggr}%%%ls&e crg:}g%sw}r hI%N—ocZa

and IFN-omega. In certain embodiments, the combination comprises Castanospermine,
IFN-02a and IFN-omega. In certain embodiments, the combination comprises celgosivir,
IFN-02a and IFN-gamma. In certain embodiments, the combination comprises

Castanospermine, IFN-02a and IFN-gamma. In certain embodiments, the combination
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| FN-a2a and | FN-a2b. In certain enbodi nents, the

conbi nation conprises celgosivir, |FNa2a and
WOBMeabézmson-1. I n certain enbodi ments, the coRDTAARI06/04927
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In certain embodiments, the combination comprises celgosivir, IFN-

alfacon-1 and IFN-0-n3. In certain embodiments, the combination comprises

42



10

15

20

25

30

enbodi nents, the conbi nation conpri ses
Cast anosperm ne, | FN-a2b and peg-1FN-a2a. 1In certain

wenhwdvemsnt s, t he conbi nati on conpri ses cel gosPUTS2006/004927

| FN-a2b and peg-IFN- a2b. In certain enbodinents t he

rls ta 0§ rn1ne N—a2b and
CEB RS e R e TP R TR gt b o mbipation
compnipdfsl cﬁ@ﬁsNﬂIGDISdlfdbd’nrl AdNFE4D 17 Qet@dhﬂe&gé\dnﬁ&ﬁﬂ e cofibination
certain enbodi nents, the conbination conprises

coppEipen{sigaespeimne. INeplfacop- L and HNER dhessiain anbodirentsi the
e R Rl L S S - R
enghgdispants; the ﬁombmrptnqnsempn@aﬂaampmrmmenEN-alfduemz landypeh-IFN-

= ment s
o 0 1 S o S
pegdFai2h, mﬂimaﬁehggha&éﬂ?%oﬁabmpmﬁeg ORRHiloSRFmine,
a an anma- n certaln
IF&??E% "néﬁ‘t‘gpeg?[ﬁ@ "8ng} HeRpinGH 8?5‘?1’6??%@% compbip@iongpmprises
celgbdivia dBNad A cd - Nah AIFRAGnegh NIn &RATh@Hbo & H‘Eﬁg' tﬂ? g%rﬁbme[éﬁﬁ

conbi nati on conpri ses Castanospermn
comprises|Casipprsperyine; BRN-alfasoe-hisndi e omsga. tih eertmmbmbtdimcmts the
&9 E b B-DNJ., I n,certain
co Jﬁtﬁ%‘?}rtlpgﬁgsgc% eéoylkffr IFN I\ka%% IC%nQHFNN glma ‘In certain
errlbaémwntssi[he DﬂnhleatldnEbhlpﬁﬁs Eﬁhamﬁphrﬁi&em alfalorC- € b BTN -
nat j.on co ri.ses cel gosivir,

e
s T USSR IR haR i FoRBF b o Ee b A Mg
anll IIEN-gIHLNB! TOLrGH M bodRRnt Zthé/\&@lggﬁfog%gl%ﬁﬁses
PCT/ US2006/ 004927 Cast anosper ni ne, facon-1 and
Captangsgerfane, [FN-glaqopilmnd Abbaammatly, It ¢etainembodiatentsthe
f | EN- I
coBIREASSEYEELARRN BNl eGPk iy el

emBaditmgnstbe cormbiegtion lébhlpﬂlsfeaﬁasnanbslaandlnbﬂlﬂi%a'ifacéml el IlFNl- n
rlses cel.gosi vi

la% (EIH; gghér&bogﬁlaen%egb Fgﬁgll %g)n%g Hes celgesiyr, IFN-alfacon-

an@ NBOONIERI Rrtaih REbEAIABAE AR DMBEHANBA ESBSrises Castanospermine,
éaftanospern1ne | FN-al facon-1 and peg-1 FN- a2a. In
IFRatHpcqnpl nts, the conbination conprises

cel gosi Vlnroertluﬁ Ié'fn@hélﬁﬁgﬁg e &ﬂﬁ)maﬂgg c&ﬁ: 1s§géelg$srk/i19 a3

enbodi nent s, he conbi nati on conp

anCHN-Bin Bsiﬁetam entéodlmeﬁts} thé écaniunatﬂ)n am’.ipmmg Chétdrtog@Pmink / TFN-o.-
ri ses

nbodlnent t he, combi.n on co
o3 S0 AP, ARt finehh S b tkn STaees FHEcarp A ens
andamgem‘i[\mélat 9n cériién @abdinisats] 4O c&ﬁbﬁ@t‘fﬂﬁ%oﬁ@ﬁses Castanospermine,
sperm ne, |IFN-al facon-1 and | FN-onega. In

IF @‘r‘%%r‘]’a PEEHRTCAE ringertaip, Emb‘?,dé‘ﬁﬁltﬁ &he combinstipi ¢asensises
celg@sh\gp $FNlokn3 dn'alﬂ‘eé-'ﬂf}@ﬁ@lp Th c8Mn klﬁ%cﬂﬁgﬁ{? thd nfblalidl N

nmbodi nents, t he  combi nati on conpris
Comsaeaﬁ@%mmmme IFRhe-a3 dralosg-TEN audd. [IFCNrtaglEem‘badnﬂents the

cmﬁ? t(;?dsrlrb\c;lgl:gpg nﬁt“fsl élglﬁ 0‘]}% agﬁ o m%g% thBI_l elphodlments,
thea:embmatiomdsﬁnqﬂiswds&nosipﬁﬁnﬁ‘d} MHNT-0.3H31 28 [IDQFRIehS OB certain

embodiments, the combination comprises celgosivir, IFN-a-n3 and IFN-gamma. In

certain embodiments, the combination comprises Castanospermine, IFN-g-n3 and IFN-

gamma. In certain embodiments, the combination comprises celgosivir, IFN-a-n3 and
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mbodi nent s e_conbi nati on conprij ses

ce ?F‘éﬁg‘s‘lrf@%% FN-lopgbda=nin gerfain-epopimaents. kis-corbination
coﬁ@hﬁé&'d&sﬁﬁ@ﬁ&%ﬁﬁ\l—aH@%m@Wlaﬂﬁaﬁb Ofh &ﬂfﬁﬂ hﬁ)g(?iments the

| gosivir, IFN-a-n3 and P. I'n certail
CO@]’?B‘@H@WIB’ISGS WQOWWHFN&-D%WM@H@NJS ds certain embodlments the

oA AR BT ik b g F SRt e gosi vi v

| FN- a- n3In @rtdineépodibidng 2ae cdnibittioh abmpeyeh oo, SN-BAkd

on (o]0] es Castanqspermne, . 25 I FN-a-n3
Pegﬁﬁ ﬂga DERELID gﬁ%ﬁ)&fm@@ﬁsttﬁ? SprbinsHian ARIpRrises gaggnospermine, IFN-
B &AFRE MR boN KMQRERAh SRBoHRESRS Shedombidatibh @orﬁﬁls%&lgoswlr IFN-
peg-T EFN-a2b. In certain enbodi ments, the conbi nat

P g ppeEN-a 2l akntcariein s@bﬁﬁhments Itmoalhmtlam domppripes FN- a2b.
Césﬁrl&sgéﬁrﬁﬁen IFWJE%QH B@r%flﬁ\] %ibh Eﬂfgrparﬁ)érg@qdnggnt gg%ﬁm%matlon

SIVIT
commbﬁfd iceteortiar, IFN{Beand ditiomagd. dn cexmimembcﬁﬁments the combination

erm ne nd | F a. certaln 30
co A APyl (O AR B Pegan bt rB0 St
colbMafior Gnipfides! elNoGRMTTEN-[ 4hd IER ghAkiA. ?ﬁ@é?ﬁid@ﬁﬁoﬁlménﬂethe
combi_ nati on, conpri ses Castanospern ne, |FN a-n3 and

compijatipeeRPrisesragatosearrinerisbub rekF Y gamines. doebitaimt i on
6/ Q96
enfb8ie ht%el"ﬁ (ﬁhl& f?&i_?w FHERE %glé m]%{}ﬁ'ngfﬁw-ﬁﬁgd %—é@&m -qg ?

PCT/ US2006/ 0049 certarn
ceait gmbwbmtm, thehentbdmeabipm atrmprrsesmmanb@esnine, IFN-B and IFN-
Castan e | FIN- nd. | FN-gamma-| b.. In
el B 37 B acn, P o AR ion b e rpep gt T-pand
[FN&agihl i SertalnFMiRydigent) the bohbihafaddmptiss €AkthRdsPermine, TFN-
a@g’oodl ments, the conbi nation conpri ses
B and JFDyiasabdar B grstain embodinestsetie) cqrmmt@ﬁﬁa@pnseﬁ celgosival, FFN-B

an@ NBOQNFEBtc%mB Qﬁbédlﬁl@ﬁ'ﬁp'tﬁ@éoln‘ﬁﬂhaﬁ ﬂ:gcfngpﬁ'ﬁgs és‘sltagltgﬁ%}éﬁl{le,

I'n certain odi nent s,
IFNM@M—DN& corrprl ses Castanospermi ne, |FN-a-n3 and
NB- DNJ. enbo .the conbin
conpri sells ng ﬁgrgbedl?wmf%ﬁ-‘ﬁ“thbﬂﬁuorb‘é(ﬂnﬁrﬁﬁﬁ %?E%’S‘Vlrnpeg'IFN'
028 exd pﬁgﬂFﬁmbd Ime&shtal, entdd@ineazohe edrhsiRatioa Téﬁih B&3
cast anos erm |FN- P and%ﬁbg | FN- a2a. In certain

Beg- ﬂ%ﬂ%&% PratiNofete dRpeianembedingents. ther |
coﬁfE’NanlaQ:oﬁ%n%@el@@ﬁv& PRE-A3000d ShdGPRIAeRa eﬂp&ﬂbﬁ?nt S,

the conbination conprisSes Cast anosper (3 and
em;b@@mlemwhemmhmh@e compriseeGistriospermisg, repdFNolh ambFNo n

IFI\I-((g and | FN-o rtain

om%g%plé.cgﬁaﬁl% glﬁix?ﬁfﬁ%ﬁ% n%e g}bm on cog%lrs?s cg&e giwr peg-IIQI% t2a and

IFNZ@smgnao ﬁpmmnrmboﬂiﬁ{%n(s&haﬁkﬂnﬁlﬁd‘ﬁoﬁ e @prisel Cag@idsfdrMine, peg-
odal ts

IFI$ nBa anc{?l?ﬁ gamma eIn certain embodiments, the combination comprises

celgosivir, peg-IFN-02a and IFN-gamma-1b. In certain embodiments, the combination

comprises Castanospermine, peg-IFN-02a and IFN-gamma-1b. In certain embodiments,
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conbi nation conprises celgosivir, IFN-(3 and

| FN-ganma. I n certain enbodi nents, the 15 conbinati on
woanprwexss cast anosperm ne, | FN-f3 and | FN- ganmaI/usmo6/004927

cert ain enbodi nents, the conbination conprises

the 81’? Itl\C/)IIl %OmprPﬁs éei%)%%'g N{Eﬁa%aﬁﬁg FF% Lambd nt caelrtgm

erriBaainﬂ:ﬁQStthe edthisigatioh kdinpdses Tdsthdodper@ BRI FeplIPN-d2A 26 @ 1HNAI N
Qﬁfd' ments, the conbination conprises celgosivir
lamidg. Ineripin empedimentsibecombination camprisenesbensivitnpeg-IFNhe2a and

NE-DKI fetdan &%Hﬁﬂe%%sth%%&gm%%@pﬁ?aﬁ daﬁkhrqrg? Aﬁg ﬁeg_

| FN-I anbda. In certain e I ments € CO
IFNoRpend¥B-IM].gosi vir, IFN-(3 and NB-DNJ. In certain

enbodi nmept ination . co
Cast an os%ecr%rr%lh El%b&?g%}tf %ﬁe %O@%@?I%Rﬁomﬁ’ Tjse%. 884051V, peg-TFN-
o2k mmmmgs;, It bmtahmﬁhoﬁﬂﬁdngﬁt}ﬁaﬁiﬁbm&&ﬁl oﬁ&bgbﬁb%h vir,
| EN-, a2a eg- | EN-a In certain e 0|msnts
ot At DDA (BN reRtb SbypREs. the
coR8fiafidH¥ofpRsdRelgBar, PRI hill IFRLLAnh, QHQ?;%\E'Z nts,

the conbination conprises ceI905|V|r peg 2a and
empplimsrisghe canrbiession a@mprlwﬂﬁ@ftﬂan@mmlneime-lENmib anad TRV

ga AP §e?t§1m%?1§otoalg%ﬁ t@gnc&ﬁ 1n§ce<)% FN ?e% gﬂggsgvdrlp PF%E&E&% and

n cerfarn enbo 08
IF¥-ghgosi\bi n cqair-dnitdmimtsathd cohﬁihbtgﬂﬂmﬁlprlkds Caethii@pdimine,

ne the c | nati.on ¢
%fi@? gh%w‘ﬁm %?E‘mﬁo EGGIF%‘REIH%’EWHS Fiegogiingtion samprises
celg8divifipBz-BrPeth ARINEN-lahbé. R Ve h YAk EHe%%ﬁlbmatlon
cel.gosivir, peg-1FN-a2a and | FN-gamma-Ib. In certain

COTERHTE FIFARPSPERiAG PeEHOY-HAk aMFNcl@m’pda dagertain embodlments the

co%g@%tz({ﬁg:%e ﬁf) 5@5 %S?\gg p!eg WV@%B@)‘% yg{gg 2 certaln emborghments

then@imm@_mommmazﬂsmdspermmbpdgalmmﬁbm&m-BBIS
gﬁ‘lo ggls Irr\é t grtep 1 %BL(Q ;:Irhszaﬂ%ﬁ él%n%ﬁlbggﬂél? g@gglsesl crgzlg%glilltr aIIFIQI-omega
andBEN-ga0E R Eteildn ciRBETihbRs, aldcoabihatibN drifFREAcakAn&BEhhd)

enbodi ments, the conbination conprises celgosivir,
IFNremepaaddBN-gapna. Npeaniain embpdimgntsaihe cembisationsemprisashe

celg&mﬂr ‘PFNJle@ g&ﬁﬂﬁﬁN%@ﬁmﬁaﬁ; qg QS éﬂx%%hm&?sg r%]% yn%g(%l

In certain enb ment s
cornmlﬁ@s P@@soapedngmﬁs iKN-omegeand IFN-gaaidin- B dn béddinermigalimdnis,

theéamt%a ralgs p%)rmrﬁr lﬁ% ce{%gﬂwf Eﬁygooﬁ%glﬁ H%f I:F&QL %\%&gafn%g'isﬁa"& ertain

embodioentsiRY Gombiration ExnipsBadak@iosp@iiid, FOE oML NN lambda.
In{)eg IFN-al b and | FN-gamma. I n certain 10 enbodi nents,

inHbeimentsohe emwsowmeag%eaﬁ@wmﬁ%omp@gammm
In &ndin! diliod@fABhe !:(Hnﬁﬁe[tfoﬂ'cgm HQQ gés%H%p%wk? q][T]BI omega and

conbi nation corrprl ses cel go Fvir

- NBrPNJ.gamma- | b. | n cert ai n enbodi nents, the conbination

conpris S8 ce%ﬁ nelénrtg thé’combination comprises celgosivir, IFN-
gamma and IFN-gamma-1b. In certain embodiments, the combination comprises
castanospermine, IFN-gamma and IFN-gamma-1b. In certain embodiments, the
combination comprises celgosivir, IFN-gamma and IFN-lambda. In certain

embodiments, the combination comprises castanospermine, IFN-gamma and IFN-lambda.
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peg- 1 FN-a2b and | FN-ganma-Ib. I n certain enbodi nents,
t he conbi nation conprises celgosivir, peg-lIFN a2b and

wOBNslaedssla. | n certain enbodi nents, the conbi rariuseods04927

conpri ses castanosperm ne, peg-lFN-a2b and | FN-| anbda.

| ertain enpodi nent.s,. the caonbinatio onpri ses
i RN BB Kirn i Haf e Snm- v
Ineoettaid iembodiments] the cagbiipitioR tbptise OORAAnSGfermine, IFN-gamma and
Néﬁﬁ% nosperm ne, peg-|FNa2b and NB- . In certain

r iments, the conbination conprises celgosivir,

| PN OMegan oéifih MBI e LB i nRRGULIAERYS b e

conbi nati on conpri ses castanosperm ne, difega
gagmaa- | FandiiNrambilay To eertadn emisdibociitsrtirtcombinagorcampirisat i on

' | Vi (= nd | EFN-gamma-| b, In
BB NIRRT oo TP SRR B e safimcats. e
congsatinn sqaprides eslgdsfviv; KBgm AR tb AFdWBIINE-Th Bertaim

erdt ain cﬁ]r;bo%%bnents, the conbi nati on_conpri ses
SIERYBLIS, e, cOeNaioRe R PERE GepRRasaFEYRE, [iNrewama-dp and NB-
DREpnbodi nents, the conbination conprises
cast anosperm ne, |FN-onega and | FN-lanbda. 25 In
certai n énpsEingRhodimentsethe eorbinatiinenmptse célgessvir, IFN-

1a12§%%§1|§1'n1\§%9351\1ﬁ e SR AR 3G h R t‘i%e“uﬁ%rplﬁi'gggo%ec%ﬁl%irig‘es

I'nation’ co
cagtagdsperosme EFN-texbdh bid WB#EJ. and NB-DNJ. I n certain
enbodi nent s,  the cq ion conprises cel gosivir,

i :
| FN- gamfBCaRi §oRe 'é%l‘}%gt- f BQm‘Plﬂar{E)éF PLSPeHEls Ayt s,

aduligisteRARORAATY, HROMEN IS B8R sad® pleARhMIRSHNG 2PleBBble carrier, or
IFN—Ig’am’ra and I'FN-ganma-Ib. In certain énbodi nents,
sepafale d%i%mm@ﬁtlsaogmth@@mbe@mg@tg; the¢ glucqsiiasagahitrtorand
| : RLal | e conbinati.a
ad bl Bt ®) GEbE Sl TP AR TER Y add\Go falh ARt ered
in 48y YWher2O@EMDBBRB5 PCT/ US2006/ 004927 In certain

enbodi nents, .Lhe c ination c ri ses cel gosjvir,
| FN- gam‘rgngr‘?a%hﬁégﬁf)%go AR & Hg’@?ﬂ%iﬁ sgd hergjg may be
syRepiiid\@idi iy KeQRRd inS@SetfeASHARABRES PN iridd Mhis@ispe and

NB-DNJ. In certain enbodi nents, the conbination
conpri sed CEpHsEbodimentsthe cambiagtion comprises cqlgusiviraintraferon-
2h/hn@@h kg ' ozt i b )
A AR B AR
agerd thad direashyialiekis déaviveyidae neplicatmniarenainiinistered wpily 286 the

. hvir. . L EN |1 b and.NB: . In certain
G AR e i i B AR asbekiSnecusty. In other
enfbagdinfenBshe combiation cbingianBelsdyiv) thtd¥Brod Wb, addanl ddent that
.ceyt i n enbodi ments, the conbination conprises
dirgellyorBersAilaviviridag replication Whergingsleosiyir andithe @ganafhat directly

altSR PR SreplicAforGRENMA R CARRLY $RSnterferon-a2b is
administered by injection, such as injection subcutaneously. In still other embodiments,
the combination comprises celgosivir, peginterferon-02a, and an agent that directly alters
Flaviviridae replication, wherein celgosivir and the agent that directly alters Flaviviridae
replication are administered orally and the peginterferon-a2a is administered by injection,
such as injection subcutaneously. In yet other embodiments, the combination comprises

celgosivir, peginterferon-a2b, and an agent that directly alters Flaviviridae replication,
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castanosperm ne, |FN|anbda and NB-DNJ. In certain
enbodi nents, the conbinations of conpounds nay be
wadnmicrmwexser ed concurrently, together in the sSaReT/US2006/004927
pharmaceutically acceptable carrier, or 15 separately
but concurrently). I n gther enbodinents, the
Wé?raleasliga%%léaff i B%eeibﬁha%ra?@oe}lﬁﬁc@lm@”quferﬁalp%m ¥Es)
adi@fisRdTRANRH kR Je¥infeRidilcdb & RithinisBdd $§ %@(ﬁli‘bh,aslu%}}’as
_admi nistered in any order or conbination.” Any of the
inggstien fubeutensaiily: alni fumleer embedimpuu thbscodibingtios eamprisesdegosivir,
. e n [ St . e ed.Ln a t.hod for.
PR A Sy BRI KRRl Ronlgiel i
cabgdsiviti ane ttesgerit hieat divedoly aRérs Bl ivHTHNE ir@ﬁ@atibﬁ:ag@ﬁl:nﬁﬁiﬁtered
ipterferon- _a2a, and ap .agent that directly alters
ol g1 e R naROP TR FURMISREE T e OPgHER 3 ruegiRn ¢ he
sudB@Adeohi iRt Indhtill FigtteY edbddihdnid HR\boMiblnh GcdniRisésCRldo Gir,
.are admnistered orally and'the interferon-a2a s
ingeaferomi es b ieadiabeentihetetiieesty, altgws dfiovangriiias repliceiden, wherein -
c %Jg%.taﬁ@ ﬁf%lé%%:ﬁf ‘thalt Hir&ttlp Gliers {L[BR/%JZE F&%)T’lt:atfog %reca%rr}lt%llliaarteh on
conprises cé&lgosivir, PNt er eron-alb, and an agenf
oralméndabe thterfeainlarnistadminifdrad byinjectdas suchpk irjedtionn,
rein.c i vir d.th ent that directly alters
sobPoRO MY claSOR e edicumets B RRp e Sinstoatpristestiep T
intefRronkth,@hd ek Senedhbt difctlyhts gt arigsk Midaibie GheRh ceBld&ilir
as injection subcutaneously. In still other
andribrcphatdlirectiypltersdiiiviiddegpplicating re edmigistespsisirallyrand the
infRRIALE SRR ANEER by UGN sAAG8 njdchBh sfloliBfidondty Ahd et
Fllaviviridae replication, erern cengS|V|r and The
eralppglirentsh dte cdinbimetionycoamipriseselgbsivir, iteifetear-p3dragphént dat on
ol AR B APGP B oA D PG TR
alsSi/ubiavdadSblcatibin at @EmBiiResd @AIBOMHITRNnforfefdASH is administered
conbi nati on conprises celgosjivir, peginterferon-alb,
bYIRIFCUen B5EiRE Injerhipn sbewarsoysly| ngiekanofhel erybodimerd, the
T S AR A T
Flavigirideé replestion,ophieraimtélgnsivarand dermigent shae dizebtlyatibns Wanivd-idae

ae.. [ f -agb is. ad ' by i nj I,
B o T AP Pl BB 2on, sc

asdnfoatbnFeiiutnedudly. ORI dTalids® EmbBAAMELtS % BEAIRE ditbdily alters
)’ nt _e,rdfger op-acon-1, and an agent that di r'eCtﬂ%;l%fI alters
Fiayiygiidgs vopaeabion s Reim ihbitapuplsasyalopiciipbiae (NP8 062t fre
mBEPVtidiRSENIAN 6BC Tl Yyt bR Seriboatheh, daged: Bk btahy Phers
are administered orally and the interferon-acon-11s
Flgymiridperepliestionys 4 noneuicieoside analopueasuchnj2eBATR rin any of these
o) Ll further, enbodiments, th
erbS B 8 Sinkinah e BF bl o SRR iy,
sequhtially, ageqtertinly inding eflet o combiatorthavedbivi ri dae
replicat iIon, wherein cel gosivir, and the agent that
di rect | y IAF@IREOgimeprs the gembiagiion camptises gfsanospermine,
infe@fEIoRLoSb, 8 dn 2EenPiat diYec@N &ttt AN-Bhd RpRGTIBA, Whelein
adm ni stered by injection, such as injection
castanospermine and the agent that directly alters Flaviviridae replication are

administered orally and the interferon-o2a is administered by injection, such as injection

subcutaneously. In other embodiments, the combination comprises castanospermine,
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subcut aneously. In still other enbodinents, the
conbi nation conprises celgosivir, interferon-e, and
wanomgeersst hat directly alters Flaviviridae PCT/US2006/004927
repllcatlon wher ei n ceI905|vir and the agent t hat
alters Fla ti L on
nfAleR b, B o Y gty RS FEPlbri sallgog, wherein
caatRbIperptins Ad tlli)ayagbﬁtj B tdiredily a$6hS ISy iiiMeQESlicMon are
4§§bcut neousl% I.n gther 15 enbodi nents, the
Aisterrsiorally ang isrinterdro-aRyis aiministerpdhbyinfestion sech aa frdectinn
t I
o 1 Sl DT b 1 B b Al ER oSl
pq@ilr&vfewrwz:aa@draapgm dtat dimecdy altasjﬁiamvmm ea‘:j)hoata)hj wheaeid

e T S e 51 Ry g e

achnbméreﬁmmlly ahdhfhe peginteifaidhionn iscaniiit&es b Bljd@as, bhdh as
lnter%ﬁron é and an agent that directly alters 20

ingectin SPPFytapgRiste dn et smbodiments. thecompingtion poraprises he

ca8@Rdtpertiifd péﬁﬂt&%r&iié‘iﬂ 8hPard; Agt@}( i}t Qi O altbl 9*1&1%1111&”
are adm nistered orall'y and the I nterteron-

repldgafipn. theredrapigndspgradne aod thesagent th?aélrwﬂp’ alters 6 i’avzwrzdae

RSB L I P e
suEhi Eq:nnjeuﬂmrknubmta,ne&ml}h Iﬂfurthaf mbddﬁa?n ?ﬁ g]@itb@l&&)n &mprises

tidin
copSa ot SerEis-egit, ncaoetit et droplupiess Sopiiride
replicA4bn, iWhe R a€cakt@i)shGAlredAd kit Rehl At HH&M? Qﬁérg %kﬁzﬁ%%g ue,

such a 2-BAIP. In any of these enbodi hents
replisatipthare pdigistsredasaiyound dise lnugierue-aa@mfil s aslinémistered by injection,
t e ue al | any
oGP REeE T sbeuanB ETh A bt s SEHEE, € oty s
cotripeisgs@aifanvseroine cotepfeionesn; ast avugsieldvidirestly alters Flaviviridae

i.nterferon: a2 and an agent that direct]y alters
roptRa o, PP o R pamite Rt Tetser i gt Skl eloin Blepr ione
replivgtidd\@e a@RiRistetdddral i 4nd ¢ild 1Mteﬁiax%§fa3n3"_ik %Misféréjﬁﬁl injection,
replication are admnistered ora

suplhgsdpieeiansubeptanpanskye da Fﬁlb‘?tb?r@ﬁlbb?lmenﬁsébﬁ p@nbmwo lgomprises
cabtglhcﬁﬁérh% infHROULAREQ S hobnt thi HLH: alt%gt}ﬁ%v v\b%esfephcafe fon,

nbi nati on conprises ca tanosper
WlE@@@ﬁ@%Q@EI’Hﬁ@I' AndSROQBNODAIIREctlyi aliberHl@noridad oplicatich &8

TN E SRS T
subduitaieSuslyl. i other dnﬁiﬁﬂmﬁeﬁtﬂ tl&@bﬂn@ﬁiatﬂfn%oﬁlgﬂbéﬂ'c§§t§fo§§érmme
orally and the interferon-alb i s adm nistered by

interferapP; ¥id, an s thakdirasile akiqrs Rlavivinisoe rankession) wherdim st | |

caQhd¥RperRiHR ! R LS tﬁapﬁre%ﬂ??ft%ﬂ#ﬁﬂzr%@g'per Vigftdn are
castanosperm ne, 5 pegin eron-a Andan agent

admfiristerdd prally hnyd the mqrfcrdﬁl-[msuadmmuﬂaed byeinjecti@t, swh,as idiestion n

no rm.ne he. a directly alters

i RRORRP A Ao PG RaE e ciBihwion Shmessr a1y and

casti®sjegina] 1ﬁfeff61’foﬁw, aﬁlainlagerﬁ@fﬁlt Elir&:tl? ﬁﬁﬁs PYrvhviti e tdfiBation,
such as |nject|on subcut aneou yet ot her

Whe Ry easteRosPemingand dhsageptAhat gﬁe@&%ﬂs g"écgzzvzrzdae replication are
adﬁh@rﬁ&é}@@&ﬁ * MdBe inRSBIJAL ? Es&%ﬁﬁﬂs’c@%@ by ﬂp&:ﬂgﬁ] A4 1nj£&ia¥1

|rectl ters Flavivi
subcutaneous . In any of these embodiments, the agent that directly alters Flaviviridae
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10 replication, wherein castanosperm ne and the agent
that directly alters Flaviviridae replication are

wadnicrwexser ed oral Iy and the peginterferon-a2bPCs/US2006/004927

adm ni stered by injection, such as injection

R B e 8 DSt b5 o i

(NMILEN S B -2 €REe chnbodinebne1the g8k tHahditectl) RIRSS kBl 188 S
Fl.avi viri dae re | i cation, erei n cast anosperm ne and

replicatignisnopriye e@ﬁl@eﬁealpweam% PS-BARY iy pry effbese smbodlments
8 SO0 il S A AU AN Bpc
sea@ennnljlsemtammnrdsu@wamamewmhgreoﬂ n st | | | furt her

enbodi ne e & nmhi nat.i o

cast anos géefﬁrlﬁd% gor %F%‘PP&F‘E’ ch ° WBO?ﬁmBE]%Wta defixgtive
thetieo et leychod ity aforbmantionéd zidjiuﬂﬁtlvdr tﬂ@ﬂab&iﬁ%é At isVREERinple,

castanospermne and the agent that directly alters

alfepiag 3/ edesPPRSS: inediatio g SypRioma ARt iErsoba Févinidpe and
infeBforl, BF AfckiBE Oftal3epiBation ( ﬁxgﬁkd%ﬁf%d%éﬁﬁz Qﬁ"edtﬁ? %{: eg{]ng, 20

such as injéction subcut aneous
degrepeing, 9k mhbitingtwirabrspliiatient)i may bmap'nedmby methods descrlbed

heg&? Mﬁ@f{&r@&ic a’%/éagk‘ﬁe Feld w and an agent that

ectly a IVITi epllcatlon wher ei n

cast anos pardescibedirtki, lnafm‘geml dribRtepiéd REbbate Ahls@bSuse in
tjon are admnistered orally and

cefl ﬁﬁl\{?r\é'f“@:dglgf%wﬁ&fi ?‘é/d"fﬁpﬁ‘?'sq%/ﬁ’%rd?tﬂﬂ/ Supae Mhitgy ef dustpra)s
Aésﬁ]&s&ﬁé}l tBétefobdIRCYEBRARAUSINY botifle HINEfes, %H@%'b%%ﬂg Redndy Rils

onbi nati on conpri ses cast anosper m ne
(Ml?ﬁlé} gndrhening turbingte ShDxgdn usingatytdpatlic sﬂreyn af B¥DY such as the

NRE b ChARRE B R SRS VP oy GRS RN Pt
celle pExemplary) assayscthat acyrbe p&fcemedi toodeddrinjheavi@theh€stanospermine or
nt etr f%ﬁ)ﬂ s adm stere by | njecti on such as
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t hese e onbi.nati ons of conmpoun may.
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HENP rﬁ@%&dn@ﬁ‘i@ﬁos%fg AR kdSed M ARRY Fdr SR atidd g)?ﬁarevérm & tral
exanple, altering an I nmune response, él
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infection, or altering viral replication (preferably
adversely affecting, preventing, 10 decreasing, or
woOniclwé2sng viral replication), may be carri edPoutUSkn6/004927
nmet hods described herein and routinely practiced by a
ski.l | ed tisan. As.described herejn, BVDV is an .
opina sl BT v O SUPERGT Geompuisavisiein cueopapreat &
adiBigislefed(aBy 066U HicRht Bltreatd PFefént BlvitiMafec®dn, 8 descrid@hérein.
Wiitby et al., supra). Assays may therefore be
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ynerqgistic effect. This disclosure also relates to
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diBkhts, ped 8B atves BR btk ddfuntiBreGherageAidsRIP SRER Fﬂﬂeflﬁ%tgéds df
in

derivative thereof, such as celgosivir) i
treafpgst Aesetikad befoith Rhwemaseutiealcompestiiensisamptisinglintesfetanemand
LR t I, ks ' . dhe |nstant
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aliges SRodgrigs T rRlicadeiUesy inkpyign Provaépps%gl@@ pr 2°tGraethiybcytidine) in
a PhAFhREAREBY AcBRatiE cdtrier, excipient or diluent.
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derivative thereof may be adm nistered prior to
adm ni stration of another conpound, after

wadmierowexss at i on of anot her conpound; alternati PeryS2006/004927
cast anosperm ne or a derivative 10 thereof (such as
cel gosi v adm ni ster concurrent |
anot her Hﬁe&“ Od'll—qbernt BHUE ? g’ﬁlwbvlﬁ 08’6138‘1']1‘1{%:’,‘# e
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The active ingredient(s) are preferably administered to achieve peak

plasma concentrations of about 0.001 pM to about 30 pM, and preferably about 0.01 pM
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practiced in the art (see, e.g., Matthews et al.,

supra; Foster, Semin. Liver Dis. 24 Suppl 2:97, 2004;
wareoeiovexssal ., Semin. Liver Dis. 23 Suppl 1:35PCRAB3)06/004927

10 In addition, the dose of one or nore adjunctive

ent.s ted fromthe norm
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odeuak( tasired diatical BRLoEatA@Brdtgle eld donntrhtithi rafset 5ot for@ herein
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achi eved, for exanp i ntravenous injection of
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Oral compositions will generally include an inert diluent or an edible

carrier. They may be enclosed in gelatin capsules, compressed into tablets, or made into
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transdermal ly, via an aerosol or by inhalation,

rectally, vaginally, or topically (including buccal
wanweuédss ngual adm ni stration). The concent r aPCoWS2f06/004927
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preservative, a chelating agent, an adjuvant, and the like, and combinations thereof,
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m crocrystalline cellul ose, gumtragacanth or gelatin;
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MABIR $drpdparation HF s%@l?fo\‘xﬁﬁfaﬁ v@ll E_Egé{ﬁ%énp% jia nlEﬂle in theaart.

adj uvant, and t e, I'ons
Fomamtmmgmm IP@W &USS@%bﬁM@ﬁEter@haaﬂfﬂ@@ﬂdmaﬁl I y

| use are wel | known
coff SR B 52 Coffb Rl I P TR oot fse Ohrimp
Mdand, for exanple, in Renlngton s Pharnmaceuti cal
SC|ence%: thk Publ i shing Co. (A R GCennaro, ed., 18th
Edi t i on, [IRGET! sysRenSiAnTRey dlenhenbarnaseuticalldaccentable caarias.

ThéR B e prdp¥iel RERRiSe to%cﬁ@ R3GwiHo bhdsSsiflled in the art (for
example, U.S. Patent No. 4,522,811; U.S. Patent No. 6,320,017; U.S. Patent No.
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5 Snmolinski, ed., 1992).' Solutions or suspensions
used for parenteral, intradermal, subcutaneous, or
woapictaé28appl i cati on can include the foll ow ngPCT/US2006/004927
conponents a sterile diluent such as water for
ection, saline solution, fixed oils, gb ethylene
h

7@&9 sForgwerél?». liposqmecfprpmulationg My be preggre gsolving

t t h as
P@*ﬁ RIS Sear@h bhocfRRIST dBinoBBRY St o0
plwaldhtléﬁclaﬁma raprichadayl phosphaidydiihotimd; ambd:lfoéase;ol):lh eh atorgagic

ALY e GO PR AR SRS e s

thagafidiserf An dqbeusellutfnBE tHe adfive RipGiid/orstd Gtonashossttel M
chl ori de or dextrose. The &arenteral pre aratlon can
diposphete. 95 BiphpsphatpAgiyetves ivthemipiradicsd i the geaingy Th
coittidel B tRerfQRBedMiydlaid HRHR 1ipRf m%ﬁaglsfroﬁ{ thP5idsd dfthe cJoBtamer and
adm ni stered i1 ntravenousl preferred carriers are
tomhwsnse lipidiaggtegatds, therebyforoing hedénobemal serpedsiane dlydedphitie

%%Adsg%ur%ﬁ Ey%ﬁ%ﬁo g%llﬁgﬁl@%ﬂ\%? ﬁ%’e%\f ﬂPet cel% rsi%lramgynhkely be

lo@dbdsimbaﬁeeaquwm tsaioesta lipggomenes with and wit hout
Lipid A, Detox (R bi/Corixa); MW59; or other oil and
wat er emnul sions type adjuvants, such as nanoenul sions
(see, e.qllUBS. I&terﬁ%aUeﬂwatbht applicafién ﬁnﬂﬂ’)atmnsi E8hnieat on

orB A SOTE SR erS Shrien Pa s omEiAPES Gid TR TR Hyefeacds
re€d7iea € MR SpecHficRiRl 48 GRBipofaddd Héﬁdi@@ﬁtelfdrﬁﬁe |6 their@htiles.
In some enbodi ments, the active conpounds are prepared

The following examrles arqiafendgd tp ilsEatedvt petdingb tsduveationyai nst
rapid elimnation fromthe body, such as a controlled
rel ease formul ation, including inplants and
m croencapsul ated delivery systens. Bi odegradabl e,
bi oconpati bl e pol yners can be used, such as ethyl ene
vinyl 25 acetate, polyanhydrides, polyglycolic acid,
col | agen, polyorthoesters, and polylactic acid.

Met hods for preparation of such fornulations will be
apparent to those skilled in the art. For exanple, as
is known in the art, sone of these materials can be
obtained comercially from Al za Corporation (CA and
Gl ford Pharnmaceuticals (Baltinore, M.). 30

Li posonmal suspensions may al so be pharmaceutically
acceptable carriers. These may be prepared accordi ng
to nethods known to those skilled in the art (for
exanple, U S. Patent No. 4,522,6811; U S. Patent No.

6, 320, 017; U.S. Patent No. 54 WD 2006/ 096285

PCT/ US2006/ 004927 5, 595, 756). For exanple, |iposone
formul ati ons may be prepared by dissol ving appropriate
lipid(s) (such as stearoyl phosphatidyl ethanol anm ne,
stearoyl phosphati dyi choline, arachadoyl
phosphati dyi chol i ne, and chol esterol) in an inorganic
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solvent that is then evaporated, |eaving behind a thin

filmof dried lipid on the surface of 5 the container.
wanomgpuesss sol ution of the active conmpound or PCTAIS2006/004927

nonophosphat e, di phosphate, or triphosphate

derivatives is then int jnto the container. The

container is then sw r|§3’33@ﬁ3’§1d to free lipid

material fromthe sides of the container and to

di sperse |ipid aggregates, -thereby form ng the

l'i posomal suspensi on, I—BKANﬂ’IﬁJEl]i c conpounds, such as

| ve f ik
corsSARORASHRS: iy By R G kb e ARt b e
interior of a Ilposoma Al US. patents, U S. patent
ap pI i cat MadinpDiby Bavine Kéiney)CEls (MIDBK) (Aragohh Thtd Cilfare

a lications, and
BB AR il 5 o BTGB st b B s
deﬁsi@mffap}ﬁraiﬁmfbly 2k 201 RAOPA WeRliLBulbBER TMBYifE L& M&sium

their entiret The fol |l owi ng exanples are
O 2:Gib0. Grtarta Fanada) aopteining2% het inactivated hovsenerinor(HS,

G e e

allBWBVathEEmehE dbBKO BELisse cultuc piataaprhy tdmictien Kiddreaynent
[ T Col | ecti on
o T TR LR R B iSRG e

(PBBS)WEBIVIV stteris NAIDIA(A THEWR {584 odiluedaith @%hlé%sip}aa@ bk Ot
Wéﬁ/ﬁ%r wel | in_Dul becco's Modified Eagles Medi um

Saﬁ opgainipg hod1S epd b g@&ﬁae@ye@w@rw mtiplizity efit

i t r cel |
IR B0 Al patcal i B YO R il Pt

2 howtss andithen washedwith PBS hieminfeoted céits veet then busptrhbd ini ceﬂ ue
r eat nent

| f d
ex i o fo 254 3 oL B cof fhinlly R Poriapd 4 AR Soacspiripns.
ik o R ST A,
- ilute INn sterile 0s ate
repjﬁ?‘f"é’? Jgﬁ%ﬁé‘fvﬁ‘& f?SP%@}POE%ﬂ%t“éﬁrw% Drgelegosirivy 1pmv| E/go 2
(2)tdasta1fd§p&meqpﬂﬁ§>t @ﬁl@tra{ﬁdg ks)HiHa%th(slgfn g@@“}ﬁﬂgg}o@eésﬁ% r

;ﬁ virus per cell), ‘i ncubate
(IE; %7&’( P ELtBjOIEe‘h@?J Lgborafpdest Pilmtamsﬂéﬂ \ﬂlt 96-%8 plafdseontaining

thd e eI I
e 5t PR S SREPEE im0 b ebet
thwpgrnatgltwn benestat andnarijally ditgted foanfetrcnedahesblder &7@lls in
124 erl 5% CO2 for 24 hours (i.e., one cycle of BVDV

W P | on). The follow ng test conmpounds were used:

(1) cel gnigd néiwly infebled CAIPMBANSRE ith 0.5%
AuStral Pa) 33’ in cd eebmg %ng {ﬂ%gﬁéﬂ%&fxﬁth 0.5% agarose
dispelyedyin é?lbﬁ%é*bme‘ilil Pith A4S, mmy apabfma.t@ Sidaysabd7°at umdéreis
[ I tal ni 20 t he
O, SRR i abol e Sl o 8 533031 SPL e
2,5séphienplrd H-¢atmpzélvaseromédelsslution eiéshng/mL (MTT, Sigma-Aldrich). The

live cells of the MTT-stained monolayers turn a blue/black color, while zones of dead

cells killed by the virus form plaques that can be counted. Viral plaques were manually
counted and a titer was determined for each test compound. Using the titers, an ECsp,

ECqo, and CCsp were calculated for each compound. The ECs and ECyg are the

#
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t he supernatant was harvested and serially diluted to

i nfect a new nonol ayer of cells in 12-well plates.
woheoorveedsy | nfected cell nonol ayer was then ovecraiseno6/004927

with 0.5% agarose dissolved in cell growh nedia with

ubat e at 37C un 5%
%é%’%%%“d" REROWY Lﬁé‘&?‘f %%02 0% Fesesevaly §lrﬁ§Pl%@e intg
thp Iculﬁrrc( hedintliagestydreiotah ua@ekadl chntrol. The CCsyis a measuée of

t}phen yl -2H-tetrazol i um brom de sol ution at
P)ﬁﬁl d bgl st Aplgp(pt@ﬁ)(m thggbsence gevigad infection) and equals the

cd}{@'éfmﬁﬁéﬁ tﬁﬁ‘lﬂg&ﬁ‘ﬁk%ﬂf')ﬂ&y Bfﬁdg/ gfﬂﬂé g&ﬁ&i c%ﬁbasgc%'m?ﬁarepw le
zones of dead e virus for aques
5 untigated edlls. EéemmetbsemwlalTaubaques wer e manual I y
counted and a titer was determ ned for each test

TANEROUN 15 d L AE] R n £C50, 30 EC90, and CC50
were cal cul ated for eafgﬁgeg}c\)dr?goul d. The EC50 and EC90

aCempbend 56 WO mw 0962 85 PC‘ﬂ(’gg§2006/ 4049%¢c,, TI**
CTONCENt Tat o of—conpotme—that—rht-bts—56%-e+—90%
r dsfgogivirvelly, 208 M3 Ml fel edse: 1M t he ctl0DipBI mpdi BrtDO0
qa% conmpared to an untreated control—The€E50—+s
ApEmiE | Wit BRiM ty cad8ed Mt he |t e00¢ ppolind >100
n.the abg v anc uals e
itetsire ?Wf FRIUAHE L sT et f@@o Biolof 1 7200
tr celfl ar e=d t treate I e
dalﬁgg‘glﬁl% nresent ed?M) Tabl egiiz 3. ?ﬁhr@h. pn 07166
M= RlerBRheRHe (MJ = 1) Conpound EC50 EC90 CC50 TI**!

++0g1 988 THEhpedtiQ Tmddx 2.3 gM >2000 pM >1000
Caslt anospelg mlnen &&O@CG%M 89 21 M >2000 pM >100

Interfergn-alb 8. 8 IU-hnL 114 92 11U nL >1000
| UL >288 s éW](t$ WOIV that all offhgsertest pormpaunds@e p cy obekic
10 Iltlaje rECHLEEES! | eytic | ndex
nea ir E%S %, \/eaﬂlg%“%ﬁgt s;ﬁgvsv Slvtel:sg' fa*1 al}l{]ﬁ Bg-{tﬂ% Rk {#es 89
cytoécng @dmgmllyareéevnmtconwmmms)c Thi B Caemd Hﬂa@valueE@&Qv that

eaa{ Cf':tﬁ?é;g‘[?st cg‘m’gound%;Jl c%lgégggoc)%ftyan%%er@wgrgab {opc%eqrv?; ne ;ta,\!eca
dmeetl agti-aith] effettc @hich aidiRS that FIOW WSPa180 6 Effly HAlv#ES by
how that each of the test conpounds (celgosivir,
ce 8§Y%tr‘?6§??@?ﬁﬁ“ﬁ@e iptsefeiopepdrbavitithavi ri n) have a direct
anti-viral effect, which indicates that HCV woul d al so
be directly inhi bi t ed by celgosivir, castanosperm ne,
15 interferon and ribavi riBKAMPLEXAVPLE 2 PROTECTI ON OF

K CELLS ﬁg}glg DV- | NDUCED CYTOPATHI CI TY BY TEST
ROTECTION OF ELLS FROM BVDV-INDUCED CYTOPATHICITY BY TEST

COMPOUNDS

Cell proliferation assays were performed using a non-radioactive cell
proliferation MTS/PMS assay. MTS is 3-(4,5-dimethylthiazol-2-y1)-5-(3-

20  carboxymethoxy phenyl)-2-(4-sulfophenyl)-2 H-tetrazolium (Promega Corporation,
Madison, WI)) and PMS is phenazine methosulfate (Sigma Aldrich, St. Louis, MO).
MDBK cells were seeded into 96-well plates at a density of approximately 2 x 10* cells
per well and incubated at 37°C, 5% CO; for about 24 hours to allow attachment of the

cells to the tissue culture plates prior to infection and treatment with the test compounds.
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COVWPOUNDS Cel |l proliferation assays were perforned
usi ng a non-radi oactive cell proliferation MI'S/ PVS
wasmyIec®FS i s 3- (4, 5-di methylthiazol -2-yl)-5- ¢8BTA82006/004927
car boxymet hoxy
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pe‘éinﬁéﬂ&r&ﬁf&@ %E ginterférBE 408! B YutyRie ﬁéélg{ll\}"lfﬁﬁ&% f[%ﬁ]%ﬁﬁt%%ron

to about ours, and then was
prﬂ'fle@teé@r%l oamt] infer&ineOmetd, sndvemenusleogidnabachoumd E2H(1-

B A R R e e Ranr o g Tinth) ol
contmlmd luda;ted tarils peadogelin teiplidate At i uBAtEDat BFET 588COLNfor about

3 .@S't'ﬁﬁcf control. The test conpounds used included
3 cel gosivir, castanospermine, NW 107,

interfer @Hteﬁthg Heatfnbﬁ%aﬁllé Eélﬁ werepﬁlg éﬁﬁ% ih&h %nglglﬁg s%s)n ata

pegi nterferon a-2b, eoxy ojIrinycin
fiaheQneeniiation a3 33egml MTS| amrtiéﬁ R RS dncv®ated fiirdrtd ¢ hows at 37°C

o d
i LR R T R R G pioct bR dPL v
mqalswpcﬂ omé speatrolﬂho(oﬂ}eEAbBDe reéﬂae Theahdan Qbsodtitilcd fof 8dchdet of
one.in tri.pJicate and i ncubated at 37C, 5%
é@ﬁ f‘%%ﬂe 5368 ?temgne{&o g’u‘fl agiiyyyfge., tiwfyciipn pHBVDPVeat nent |
cytopghial) wasWedaursisang Q&deﬂlo%r}elMTv%/ MR cﬁ@érl‘:‘ﬁt a?ﬂe&%éenarhe

15 final concentration of 333g/nml MIS an
copyeEsipihion gor-ghug treated cellp hat wergmos-irdectédangd infooted | "the@dtop&%c

efﬁ%&?ﬁg@ﬁﬁmﬁﬁ For emdcofa&%{}atwﬁ f%st&ﬁg’ [ %g)ﬁlgli 4 F g{)%elated

nmeasured on a spectrop
withgmtieiral ametynwmahbhmdkaaﬁﬂbw&or each set of
triplicate wells was determ ned. Antiviral activity
(i.e., reductd@rE eludBvDY [(Iy NIDANDIND)] ¥ J0ojas neasur ed
as MIS conversion relative to the differential between
in tvhizh ZDis ¢lerabesrnoe of dlﬁg-trémecﬂcrdug; ND @hegbse®hhc of At drier e

non:i_nf ect a nfete The cytopathic effect
“et‘téﬁvéﬂfeﬁfeéiﬁﬁ aa(ﬂﬁif% isthe ﬁ@%?ﬂ‘#’lafqg@ﬁ cglfs. Frn thedreatgd

an€ DAREANGI1s, Wh ECL) W rcﬁl@l!ll@l%@ QVhlé’H ke B‘regeﬁﬁ |y &fﬁt:en?x%{] Véftd¥ug that

was cal cul'ated as fol |l ows: 9% CPE ucti on
Pro¥gesyy i(M) of\my pells fipgOBVDV-induced cytopathlclty (50% CPE reduction). From

the non-treated and uninfected cells, a CCsy was calculated, which is a measure of drug

cytotoxicity and equals the concentration of drug that affects the viability of 50% of the
MDBK cells. The data are presented in Table 3.
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in which Dis the absorbance of drug-treated cells; ND

i s the absorbance of non drug- 25 treated infected
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hair \/nl ues with erapautic 1n P)(Pg)

10

15

gviedtenultiflRity abmctidd (i.e., unli kel'y
IU = interferon units ‘
INB-DNJ N-butyldeoxynojirimycin
(L) 2-[(1-Benzyl-1H-indole-6-carbonyl)-amino]-3-(1 H-indol-3-y1)-propionic acid

The CCs results show that all of these test compounds are not cﬁotoxic
near their ECso values with TIs (Therapeutic Indexes) greater than about 10 (i.e., unlikely
to be cytotoxic at therapeutically relevant concentrations), except maybe for NB-DNJ and
possibly amantidine. The ECs, values show that at least three compounds - 2-BAIP,
interferon-y and interferon-B-1a — do not protect MDBK cells from BVDV-induced
cytopathicity at the concentrations tested. The rest of the listed compounds can protect
cells from virally-induced cytopathicity, which indicates that HCV would be directly
inhibited by compounds such as celgosivir, castanospermine, interferon-o2b,

peginterferon-o2b, peginterferon-o.2a, NM-107, ribavirin and others.
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—at T supra—Buckwotd—et—al—5—Anrt+erob—Agents
Chenot herConihin2@@8, 2003). |[Tabl e 4. Roupec¥ustedt i on
Ranges Used fjor the Doubl e Conbi nati on Trgqat nent
Cérampoanid dn frangeompeskp Conp Elentponddnpqun@ofhpound 2
bUIIpUUIIu T unpuuuu 2—Cet JUBT VT Frter-fergr—eaZ2h—26—6—3
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Celgosivir 2-BAIP 20-0.3 uM 50-3.1 yM
Castanospermine Interferon-o2b 300-1.2 pM 250-0.1 IU/mL
Catsanospermine Ribavirin 300-3.7 uM 30-0.3 uM
Catsanospermine NM-107 100-1.2 pM 20-0.3 uyM
Catsanospermine Amantadine 33-12 yM 500-31.3 uyM
Catsanospermine NB-DNJ 33-1.2 uM 500-31.3 uM
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The combination of castanospermine or celgosivir with interferon-o2b

demonstrated strong synergy in efficacy against BVDV-infected MDBK cells (Table 5,

rows 1 and 7, respectively), and no significant antagonistic effects (i.e., all values were

between 0 and -25 uM(TU/mL)%), at all combination of concentrations tested. Synergism

peaks were located at castanospermine or celgosivir concentrations between 25 pM and

33 pM and an interferon-a2b concentration of 10 IU/mL (see Figures 1 and 3,

respectively). Analysis of the combination data using an isobologram confirms the strong

synergy observed for the combination of castanospermine or celgosivir with interferon-
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moderate synergy, while the conibination of celgosivir with NM-107 demonstrated strong

synergy in efficacy against BVDV-infected MDBK cells (see Table 5, rows 3 and 9,

respectively). Moderate antagonistic effects in efficacy for the combination of
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volume of synergy has been reported in literature by Buckwold et al., 2003, and discussed

herein. Antagonistic effects in efficacy were also observed at high concentrations of
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synergy at most ratios.

EXAMPLE 5

RIBAVIRIN

Testing and anal ysi s was

FIXED RATIO APPROACH

per f or med
as descr AbwsdvidantEsoanPatde @ and Figures 15-18, the combination of

celgosivir with a variety of different interferons (type I and others) showed measurable

SYNERGY OF CASTANOSPERMINE OR CELGOSIVIR IN COMBINATION WITH NM-107 AND

The inhibition of cytopathic effect (CPE) assay of Example 2 was used to

analyze the interaction of celgosivir or castanospermine combined with NM-107 (Toronto

10

performed as described in Example 4.
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67 WD 2006/ 096285 PCT/ US2006/ 004927 _----- ~ .
..gosivir Conbined with NM 107 or Ribavirin Corrpound

weavicmo¢2sy Cl (EC50) CI (EC75) CI (EC90) Cel gB6TAISR006/004927
NM 107 20:2.22 0.81 0.83 0.86 Cel gosivir+Nwv 107

-20:6. 67 Q.55.0..59..0..62 . Gekgaonibinet Mmﬁo%r ﬂ{ﬁ)a&nigl

0 QRa N 79 Cel nnz\|\l| —+ T\‘IIIS 1”L’)L_\ l: 1 1/] 1 a5
U. OU U, 179 \ W o | UJ T =

CeI gbemppynd: R bd\RatiOr(u&B 3 QLBECD. 31CD(ECrs) oecg(mm f
5% W{HNR/I%76 Q)Oyng?O 1. nghe con(p 3natl C &é\%en

osivir—ait h - NM owed- t he best synerd

l\ﬂﬁlgwofﬂwwksent20aﬁ6hore t B&A about (BSSpM W62
i bgvi T 1, )y, Shoye NS
LB &AL RREH PP WM [R5 1p! DGV ré& M/pl(f:{;e d e g

t-o—additivity with Pa]nncl\/lr SYNEFRGY OF
T TAUUTT C v

VI RUIM TR| PLB.@OVBI|NATI.ENS

I nh tiop of , gyTo art
apl Qb:_I?’\I\HQ qudglr ana '@ze

t(edeosinirer Ribevion igosi|vi r 10 cast anlo@per rfi nel.06

combi ned W|th |nterferon alb in 10 presence of
increasi ntra ns. of Vi 0Oto
about 3. aé'ﬁ 8 °81V8rW1{‘%§@rfé)7égﬂ*§s‘?Cff§%§hSma@y

Wlmﬁﬂ\fM¥ g dvats we@@i athhée @RARbARS iudN, Whild B@EmuiRtRn Wath e
usj ng the l\/acSyner%)I/TM Il software program
T

“b& lr@éé%‘?’?dosé‘g hifgpeggto atdifviey with lgesivily Vol une of Triple
Combi nations of Celgosivir or Castanospernine with
Interferon a and Ribavirin. Synergy Vol une
(LMITU )% * Ri baviri reEXAMprCelegosi vir +
Int feron-a2b Castanospernmine + Interferon-a2b 0
963 Yi’é%‘%‘?o’f“ AFANGPERMRYE PR S ELGESTYIR N EBIALE GOMPISEBONY 2

.3 460 110 62433 ERpdkrR¥HSOXpreehLpes are with 95%
confl dence | evels as determ ned by the MacSynergyTM

Il software, Data expressed as nean standard

devi at i ohhe @Q@itki’ﬁ%@é?ﬂﬁ%eff%b@@ﬁmsa! Pf)ﬁxan@ﬂﬂgkwa%t@w
anéﬁ?zce e ih@é?atMon CELRSIIoF c%%[%%@ltnﬁlﬁ% !:oq%lﬁe%nvgiﬁl 1%1%% ré)g :

and I nterteron- ncen on range
preselgr.e@@mctgfd;;mg concentrations of ribavirin (from 0 to about 3.3 uM). Each double
or triple combination was performed twice. The combination efficacy data were analyzed

using the MacSynergy™ II software program as described herein.

Table 8. Synergy Volume of Triple Combinations of Celgosivir or
Castanospermine with Interferon o and Ribavirin.

Synergy Volume (nM(IU/mL)%)*

Ribavirin (pM) | Celgosivir + Interferon-o2b | Castanospermine + Interferon-o2b
0 96 + 30 168 + 77
0.37 2139 145 +25
1.1 424 + 124 336 142
33 460 £ 110 624 =33

* Synergy volumes are with 95% confidence levels as determined by the MacSynergy™
II software. Data expressed as mean + standard deviation. Castanospermine
concentration range tested was 0-100 uM; Celgosivir concentration range tested was
0-20 uM; and Interferon-02b concentration range tested = 0-60 IU/mL.
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68 WD 2006/ 096285 PCT/ US2006/ 004927 The synergy
volunmes for the various triple conbinations are

wonres®tss i n Table 8. The antiviral activity 8€T/US2006/004927

cel gosivir or castanospermine in a triple conbination
with intefferaon-a2p and ribavirin produced strong ]
syner gi ster |‘“?:Syen1‘i e P gmeador }f?e‘faHB‘éﬁHIP@éP mations @fepyesented in

Tabb&: €THeraativienh sctbity lof Saydsivirdr c&stahdspdrndinbAn a Riple doRibfiation
,conblgatl on With 5 castanosperm ne or celgosivir ancll
witlhprisreendb 2o risndniiprodisad sraneayneseistifegisatde At therapeutically
ieR4: BERBiftrakiBn SHHRLGYin (@ 131878 | 0BCL1ri jgures
reng_ F). .If} 1crcl)rrpar [ g%ﬁﬁY?gy?Eg%a%g ?ﬁéo?g%%aﬁﬁlgﬁgn of
captanaspdraminsrpr aglposivit #ndrinterferon-ob {lmeed Borganteatibaddepaatidnt

. ivVir an St s§ an ermnetriple |
R S B BT U Bl A5l O Beariano the
donblg hembinpimkof $terEirgh-82b WHIEAbvirgi(sasFid@e a0 a2 0dlgosh@ and
él’egbl e 9. Antagoni sm Vol une of Triple Conbinations of
mesk FTBEPSPPMIRE tibkeLombBEpsasiuRed fighs ety velumes anddrigher
pelik aiolds (see FAMRT9RhEPo)Vol ume (MIU/ mL) % * Ribavirin
(M Celgosivir + Interfleron- Castanosperm ne +
Ib%gerfron- a2h a2b 0 -7+3 0+ 1 0.37 -4+4 -12+ 11 1.1
Tabjed. 1 Antagonjsiy Y olumepf Toigls- Combinpgonsiaf §elgogiriror
Ant agoni SRRASFRsHBEE A InerferongapdBivpvidance | evel s as

det erm ned by tThe MACSynerqyl 5ot . pat
—e%ppessed_as_n:ean st an%% ﬁ%ﬁ%am%@ﬁefﬁ;ml‘)%)* -
%}ﬁ@:}ﬁ) m n€eltgosivant nndrfanns ang€astendspernims +AntkPRon-
gausi

i concentuwzliion 15 range testedgyps 0-20

M—angl Tnter|eron-azb % MCEMT at [ oM range—tested—=
0-60 N1 m _in addit{ ant ago ismlevel d%bre
insi @d87ficant or very4kdw in thel conbinat.ipaioef
Celgq§i Vit of castangspe m e wtHh—nterferomazb—v
ibaviTin doses wer&’Hetween 0 and 1.1 Mt%Eé2Tabl e

9). A3 highept dose208=xnidavirin/ (3.3 M resulted 20

R P e e
o [ fat i Sr?ﬂ_ﬁ’ﬁ'ff‘ TREPIEA 3E PETT landerd davistiorr on- a2b /
APEROSDIINAY PP AReiestadarrs Osl08 KM Lisigosigir comgentgation

;3@2@358 NS ﬂa%g}h@a SOt sesafeten PRatdewtd 68t er
n about 20 I1WnL of interferon-a2b and greater

t han about 6.7 gM celgosivir (data not shown). The

ant agoni larddities ruggorisi [e¥€ls @8anddnifcadt GtMefy 8@V then 1S

I L'kelc}ﬁ tiiuel to.the cytotoxic effect
combination of celgosivir or castanospermine with interferon-02b when ribavirin doses
were between 0 and 1.1 pM (see Table 9). At highest dose of ribavirin (3.3 uM) resulted
in a strong level of antagonism for both the celgosivir / interferon-o2b / ribavirin triple
combination and the castanospermine / interferon-o2b / ribavirin triple combination (see
Table 9). This antagonism was observed at concentrations of greater than about 20
IU/mL of interferon-a2b and greater than about 6.7 uM celgosivir (data not shown). The
antagonism observed in presence of 3.3 uM ribavirin is likely due to the cytotoxic effect
of ribavirin at this concentration and, thus, reducing the ability of the triple combination

from inhibiting cytopathic effect of BVDV.
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cast anosperm ne in CSHRIREEG APPRAAER at | east two
addi tional test conpounds, including various
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conpounds were conbi ned at fixed nolafr rati
anglyzs W [iferagtion pEeplgnsivil oy castanestiekming iosentbinatidi with tioleast two

. fi Ll
ad@féiggarl:? tﬁ)ﬁpﬁ)ﬂ@aﬁgﬂu@ng 5{5@% éﬁ%xjge rllsnagl‘? Vlr% %qglrc?tbogclg}hlalgqr%
Thesompayrals yrz?obombing@; 3ttﬁh)&d Gadlarugios Ig%l éehaB}OdﬁuﬁaI%fﬁl@m cell
r I.n addi tjon, | sobol ograns
s ST X5 2 Kpes 85 Rt 0 anSmtionops derstnes mapiaenpl

4. dtid@omBinelickCHrTi B datd %re“e@ﬂl‘f)ké&l@{si gpﬂhé Gl ﬁwqf[ sd
triple conbinations are conp in TabelO Tabl e

pragyam g deseiibedihgsine Jg additian, }somlogramra v goedrafod ass secamdary

m&@@r% Eﬁfﬁg)eﬁfélﬁhé@dr;{% in%%tlo&%%%@ onqg(ﬁregces c?ft the leﬁat o
copmpigationsare compilpiMnIRBleAD; 400: 5 0. 73 0 61 0. 53
Celgosivir + FN-a-con-1 + NM 107 25:200:2.5 0.65 0.55

TaQ)le41?0 Cel @&ﬁblﬁétfonﬁn&e?:}_,k@ ot %/ rlo%%gly%%)é%%ga%sgerﬁmgélﬁnple
o 67 0 6 &H%e%t[qosww + IFI\I—’Pl + NM 107 25:800:5 0. 64 _

. 0.60 0. ¢ 051 vir £ 1EN-2. 1+ INVE107 25:4§0: 7.5

.ﬁ%‘?r?@:}i’i@@nﬂ *ONMIIQY 71 P4®):5 (,el Qdél Vi i
CERbaP: B3 o371 20NM 107 01 90078 | OplegosT]vig ss

96078 © Cel-gosii—r
+Celensiy bl%aﬁ’z’GWN%lQ? 61|026806. 45 03| gosiU6F 4 0.
Wlk@s]v1ﬂ‘+lm|u4@b-ﬁl5f-1]@c69 G5, 0s 13 §.687 (,el(g@ﬁl V' Tode

67—25-46:16-0.810-6/-0-
Pt TN AL 107 25:800:5 | 0.64 | 0.60 | 057

Celgosivir + IFN-Al + NM-107 25:400:2.5 0.63 0.62 0.62
Celgosivir + IFN-o + NM-107 25:600:2.5 0.62 0.58 0.55
Celgosivir + IFN-o + NM-107 25:1200:5 0.71 0.71 0.73
Celgosivir + NM-107 + IFN-a2b 20:2.22:20 0.71 0.70 0.70
Celgosivir + NM-107 + IFN-a2b 25:5:30 0.96 0.78 0.65
Celgosivir + NM-107 + IFN-02b 20:6.67:20 0.61 0.52 0.45
Celgosivir + NM-107 + IFN-02b 25:10:60 0.94 0.73 0.57
Celgosivir + Peg-IFN-02a + NM-107 25:40:10 0.81 0.67 0.56
Celgosivir + Peg-IFN-a2a + NM-107 25:100:5 1.03 0.84 0.69
Celgosivir + Peg-IFN-02a + Ribavirin 25:40:6 0.58 0.49 0.42
Celgosivir + Peg-IFN-a2a + Ribavirin 25:20:3 0.79 0.76 0.74
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0.69 Celgosivir + Peg-IFN-a2a + Ribavirin 25:40:6
wO0.26i5/006289 0.42 Cel gosivir + Peg-|IFN a2a + R Bavius2owe/004927

25:20:3 0.79 0.76 0.74 70 WO 2006/ 096285
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c%lggng&%ﬁFNtdzb# Rodav 1 | n25:40:6N 220,625 3: I059. 84 0.51
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CE’s‘?&oké@hﬁfn@% If@?ézwﬁﬁlﬂ i nterferan- a2b an

I'nterferon-j showed | 3B%&P%P @ t 7dood s(ilﬂsergi P
activityat—aH rat:os testet—TFhe—corbination—of

cel gosi VI r and NM 107 wth interferon-w showed 5 good
syner gy TRSrieREoRbEticns havupeedgasivinand NiY-10Dandagouss)

o SIB R0 50 o S R e o,

Peg’ eﬂféib@&%fér@ﬂnt@&&on&E}Hﬁgo@abﬂowﬂe kggood kyneadidtic attindty at
| e conbi nations showed, sur S
alllfﬂﬂ%ﬁ%&dr dhe carpkinatiop Oﬁ?eégﬂswrraing é@ilﬁ? 8%41 %?f?er%iﬂl féovief

d t Ré:
LG AL
Sn@Eﬁ‘B}O)he taple gombmatronwf pesiangsneBning:NGY-107 gpd Begrintepierpn-a2a

RETE NI e

inlPegtiddfsMgaida F2bnddde isfectdn94 0. 93  Cel gosi vir +
Peg-I FN-a2a + Ribavirin 25:20:3 0.79 0.76 0.74

Tﬁx L T R M ok i LI

N I0Cghddibaa2b 25: 530RQ4§6 (r/@cl) PRI (ECH) | C1(ECH)
Celgosivir + IFN- oc-n3 25:80 0.82 0.72 0.64
Celgosivir + NM-107 25:5 1.14 1.05 0.97

Celgosivir + [FN-¢-n3+NM-107 25:80:5 0.72 0.67 0.64
Celgosivir + Peg-IFN-02a 25:20 0.95 0.94 0.93

Celgosivir + Peg-IFN-02a + Ribavirin | 25:20:3 0.79 0.76 0.74

Celgosivir + NM-107 20:2.22 0.81 0.83 0.86
Celgosivir + NM-107 + IFN-02b 20:2.22:20 0.71 0.70 0.70
Celgosivir + NM-107 + IFN-02b 25:5:30 0.96 0.78 0.65

Celgosivir + Ribavirin 25:6 1.00 1.00 1.06
Celgosivir -+ Ribavirin +IFN-02b 25:6:60 0.68 0.53 0.43

In addition, the triple combinations having celgosivir, an interferon and a

viral replication inhibitor (e.g., ribavirin or NM-107) generally showed better synergistic
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Celgosivir + Ribavirin 25:6 1.00 1.00 1.06 Celgosivir
+ Ribavirin +IFN-a2b 25:6:60 0.68 0.53 0.43 10 In

wadadictoverss the triple conmbi nati ons havi ng cel gBeTAIS2006/004927

an interferon and a viral replication inhibitor

i bavirin.or N\ 107 eneral | y .showed better
wa§iEnap Her el SO crhnboesnsSpesiiiioi  Bon gp elsosmi
arfilcd vital teylidatian inhitstor gkaramk tigubl e conbi nati ons of
celgosivir and interferon or celgosivir and a viral
replication inhibitor (see Table 11). EXAWPLE 8 DOSE
EFFECT OF | NTERFERON- ag&ﬁw RIBAVIRIN ON 5
CASTANCSPERM NE OR CEL 3 ENCY The inhibition
of cyt opaDiuse Eefece of INIEREER0RSS8 X NDfoRRABARAR R o Was used
to analyze the interaction of celgaosivir or
cast anosper ni HASTANPETERMENE QR GELGASISIROTBNCIAl b i n
presence of increasing concentrations of ribavirin

(f rom abatt inhibltidnof3yBpaic ke tCPE?Ch'dQBI &f Bkarhf1 BWRs used to
conbi nation, was perfornmed tw ce. The conbination

MapEe hadyieragtion ohesleosivr evattypersrmise sembined with BymErayabin
prédendd HRLGin P ORAM RS Seaaliedod $h&k 71 :J88 aﬁ‘@ﬁ l%g{;}g[j

£l
each of celgosivir castanosperm ne Was™¢
douplgrer tripde cambiation viabperfirmedtwist (Ithe esmbliasituni diRehcy Bata were

I EC50mi or each of cel gosiyir. and
angﬁ'g an g‘?g%er Mngﬁs ngli‘%welg S S BOSBLAS %ﬁ’i‘x’e‘b}é‘if?léaérge R 1o hor
eatlnof @BBEiNg atdEHSRAbIpan AN asalch RtcAFoR! B8 t IV cdndhition
Tabl es !ﬁ%{ and 15 13, respectivelyError! Reference

studiesideserihed infExamale)s: Table 12. Effect of Interferon
and/ or -RrRaEELifs: 4By Q] i e
Cel gosi vi r Ec_‘{ﬁq (1M ﬁgﬁgfﬁ%agﬁ‘%g%\é‘%@ﬁ%&g
depq:mj,emd)ecr(ew v(thgnezegsing cencgntpBionPofBnterierbn-8:24 (Be TAb1Ss 12.49d
0 . 4 0.37 NI*.4.31.0 2.7 1.3 1.0 0.7
1Rpshptefoiyihefie Referdpedonies Whpeoindd 0 2075 15751 210

<0.3 <0.3 <0.3 * NT neans "Not tested" t Celgosivir
TabimBent r Bffeas f InteSracandier Biba0iia o8 ieRCsh beCelgosivir.

concenfratTom of—nterferon—atb—+rectreases—+F+rom-0—+o6—20
U ni. lthe 20 EC50 ofverageeegesivir BEar(@ABEJ from about
Rébavirh©| | €SS than 0.4 M (gRfrerlakbs o) or'
(uM) 0 0.7 22 6.7 20
0 65+1.3 4.8 0.7 3.9+0.9 1.6 £ 0.6 <04
0.37 NT* 43+1.0 2.7+1.3 1.0 £0.7 <0.3
1.1 NT 2.9+09 2.1+0.2 <0.9 <0.3
3.3 NT <1.0 <0.3 <0.3 <0.3

* NT means “Not tested”
T Celgosivir concentrations tested were 20-0.3 M

As the concentration of interferon-02b increases from 0 to 20 IU/mL, the
ECsg of celgosivir decreased from about 6.5 to less than 0.4 M (see Table 12Error!
Reference source not found.). This reduction in ECsy was even more pronounced when
increasing concentrations of ribavirin were added to the double combination of celgosivir
and interferon-a2b. Thus, the amount of celgosivir used in the combination treatments

can be reduced due to the presence of ribavirin and/or interferon.
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therapeutic regiment having a reduced toxicity profile for a patient and at the same time
retaining therapeutic efficacy. Table 15 shows the DRIs of the double combinations at
the ECso and Table 16 the DRIs at the ECoo. The DRIs for the triple combinations

. . . 3 3 ! .
showing superiority to the corresponding double combinations are in bold and underlined.

Table 15. DRI (ECs) of the Double and Triple Celgosivir or Castanospermine

Combinations
Combination DRI (ECs0)
Celgosivir Peg-IFN-02a | NM-107
CEL + Peg-IFN-02a (25:20) 1.3 4.9
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CEL + Peg-1FN-a2a (25:20) 1.3 4.9 74 WO 2006/ 096285

PCT/ US2006/ 004927 DRI

(EC50) CEL + Peg- | FN-a2a +

wOoltbb@P62825: 20: 5) 2.0 11.2 3.4 CEL + Peg- | FN- 2B2®/US2006/004927
(25:40) 1.7 4.8 CEL + Peg-|FN-a2a + NW 107 (25:40: 10)

3.1 8.8 2.6 CEL + Peg-l1FN a?a (25:100) gE}:.sof CELC +
.C;'E""‘°"*"JM—1-O-7—G-25.—LO-O-:5)3018 .
CEl 2yt NIV 6 CEL + Feg- | FN- a2a_@25 40) 3.4
BT e AL T T
CEIg+ Pe &!m’: 2a -NNMROZ (25:46:10RPb (25 b: 30) 2. 2 828 9 62 2 2.6
CEL oI, i ° L 6 L, 5 {107 < 1Pzl
+Pegamima+NMMoam 020) 6 67 2103.1 4. 1_?!_,18 0 CEL6.8
;ng;g?ga) Ty S o CH T e | oy
NV 1CEL CReg-IFNPeZp-(RFHP)a2b  ( 25: 20) 21 7.4 CElY.9 B
B R delhn s BV S PP Vo) EN aobld iy 100
(25:40:5) 4. 5 7.7 2_0 Cel gosi ViO‘elgBﬁgrrl FN ._c:vNMnﬂaV _\ff?if-a%
(2540 Er FNILE o 72 | pog N azhh (2800) b 7
8. ggﬂlw-wzegmmam 3:368V ( 25: 2(2;@) 1. 6"712?91&“\2 . 62
° GO L NN F(J3R o)V 107 PR+ T ENamns (9% 80 et
CEL + NM-107 + IFN-a2b (25:10:60) 3.4 2.2 4.8
CEL +NM 107 (20:6.67) 3.2 4.2
CEL + NM 107 + IFN-02b (20:6.67:20) 3.1 4.1 21.0
CEL +NM 107 ('20:2.2) 1.5 6.1
CEL + NM 107 + IFN-a2b (20:2.2:20) 2.0 7.9 133
Celgosivir Peg-IFN-02b | NM-107
CEL + Peg-IFN-02b (25:20) 2.1 7.4
CEL + Peg-IFN-02b + NM-107 (25:20:2.5) 2.9 10.0 2.5
CEL + Peg-IFN-02b (25:40) 29 4.9
CEL + Peg-TFN-02b + NM-107 (25:40:5) 4.5 1.7 2.0
Celgosivir Peg-IFN-02b | RBV
CEL + Peg-IFN-02b (25:40) 2.1 5.0
CEL + Peg-IEN-02b + RBV (25:40:6) 24 5.9 10.9
CEL + Peg-IFN-02b (25:20) 1.7 8.4
CEL + Peg-IFN-a2b + RBV (25:20:3) 1.6 7.7 14.2
Celgosivir IFN-a-n3 | NM-107
CEL + IFN-0-n3 (25:80) 2.1 3.0
CEL + IFN-¢-n3 + NM-107 (25:80:5) 3.4 5.0 4.4
Celgosivir IFN-» NM-107
CEL + IFN-o (25:60:2.5) 2.7 5.7
CEL + IFN-o + NM-107 (25:60:2.5) 3.1 6.5 6.8
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CEL + IFN-a-n3 + NM 107 (25:80:5) 3.4 5.0 4.4

Cel gosi vir

| FN-ca NM 107 CEL + IFN-w (25:60:2.5) 2.7

W6 2006086285 | FN-c) + NM 107 (25:60:2.5) 3.1 6. 5P6TAS2006/004927

WD 2006/ 096285 PCT/ US2006/ 004927 DRI

(EC50) CEL +

| FN-co (25:120) 2.8 2.9 CEL + TFN-w + mﬁf
253120564142 4. 4 __Celgosivir | FN), 03.07 CEL
+ | FN- QEL (BN 5 2Op 9.4 CEL + IENS.1 1|+ NMEdO7
3 FC+ T RN 2, 1 ((25-800) 20
Ll D72 7 (p5-eodts) 3.8 8 44 2 [ 44
CeI gosivir RBV I FN-a2b CEL + RB¥Igo&bir3) |1. ZFI&MICI_: 1107
RBY Oy L7 L3 CEt——RBY \2\.6)
ros 4 P PG Sl ) S 8 b,
-1 + NNM-A@DOREN0:2GYL IFN-ZEGZb (2':) GOL 3 4-46_._
CEL + 2570600 \51015~
Qﬁr'\kﬁgﬁﬁ\ﬁ @075 22 °L L ENZOD + pey (F: 30] 3)
ZQEﬁEI‘I—ZlZ—NMEIMg% 800:5) FN; a- corgal NWv+ 107 sCEL +m_,4_.2_
FNFacon- I (254007 4.0 2.5 CEC =+ I ENacom—t—t N7
(25:400:5) 5 3332 1 CEL § | ERISQH¥R- 1[(25RBYp) BIEN-02b
4.1 CELCELHFJI&BH((@S”)B)l + NV 10f (25:1200:2.5) 3.g% 4.6/3.0
Ca n aza N 167 —CAST—+Pe IFxl%—a—Za*
(3 V, FUED] RR) g- L FN- a2 NM 107 IL3 6.8
(300: 100E6)+BBE (2:4) 7.3 Table 16.1DR (ECO0uof the

DO & RBY THFRNuGn 95 dloy !

or babé dImosSpet |||§|—|9-c

54
Celgosivir IFN-a2b RBV
CEL + IFN-a2b (25:60) 23 4.4
CEL +IFN-a2b + RBV (25:60:6) 3.1 6.1 8.5
CEL + IFN-a2b (25:30) 22 8.7
CEL + IFN-a2b + RBV (25:30:3) 22 8.7 12.2
Celgosivir IFN-a-con-1 { NM-107
CEL + IFN-acon-1 (25:400) 4.0 2.5
CEL + IFN-acon-1 + NM-107 (25:400:5) 53 3.3 2.1
CEL + IFN-acon-1 (25:200) 3.3 4.1
CEL + IFN-acon-1 + NM-107 (25:200:2.5) 3.7 4.6 3.0
Castanospermine | Peg-IFN-02a | NM-107
CAST + Peg-IFN-02a (300:5) 3.5 3.6
CAST + Peg-IFN-a2a + NM-107 (300:100:5) 33 34 7.3
Table 16. DRI (ECyp) of the Double and Triple Celgosivir or Castanospermine
Combinations
Combination DRI (ECo)
Celgosivir Peg-IFN-02a | NM-107
CEL + Peg-IFN-02a (25:20) 1.3 6.6
CEL -+ Peg-IFN-02a + NM-107 (25:20:5) 2.5 20.4 3.7
CEL + Peg-IFN-a2a (25:40) 1.9 7.6
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Conmbi nati ons DRI ( EC90)

Conbi nati on Cel gosivir

Peg- |1 FN-a2a NM 107 CEL + Peg-IFN-a2a (25:20) 1.3 6.6
WCORMW69EmE- | FN-a2a + NM 2112f. 20-51 2.5 20. 4 3PZT/USE06404927
Peg-1 FN-a2a (25:40) 1.9 7.6 76 WD 2006/ 096285

PCT/ US2006/ 004927 DRI ( EC90)

CEL + Peg-1

H 29
CEL + Peg-%ﬁég(%?

CEE 1 Ben TEN-828 +NMEIN7 QRUGIOFN a2a 4.M 107| (251900: 5] 3.5
b 39_ £ Eg-ggﬁ-'-a%?ﬁl'oﬁ) 22°2 CEi | Enchoa 2Ry
(G5 #Be6]FIGoa 2BE101(25:10CE). NV 107 4FN-al bl CEB2+ | 70
N e 6 T o) el o N t67 (o8 100D o CBEN | RBY
NV 10ZEE H Fig- TR0 2255:40: 60) 6.0 3.1 30.3 CEL +3\M 107
{ AR AR O TG o e 2% g | 21
107 + I FN-a2b (20:2.2:20) 1.9 [7.7 2CER CELl NM-107_ | IFN-o2b
cor o PORE PRI 050 107 (9at 50 52 3 0 Bb 0%3.0'
CECER 4ASKE1FN- B9N-o0B 254030)5. 0 |16.0 GGl + Peg- | FBlsa2b + 140
oo ST R Gsg0r Y 5 A b5 6 A & pely L ERelazh b
RESEL 2 NMaL06 Y+ IFNsa2b(24:10:50) 6.0 3.1 123
CEL + NM 107 (20:6.67) 2.8 3.8
CEL + NM 107 + IFN-a2b (20:6.67:20) 4.1 55 4.8
CEL + NM 107 (20:2.2) 1.5 5.9
CEL + NM 107 + IFN-a2b (20:2.2:20) 1.9 7.7 212
CEL Peg-IFN-02b | NM-107
CEL + Peg-IFN-a2b (25:20) 17.5
CEL -+ Peg-TFN-02b + NM-107 (25:20:2.5) 25.0 2.0
CEL + Peg-IFN-u2b (25:40) 16.0
CEL + Peg-IFN-a2b + NM-107 (25:40:5) 9.0 28.8 2.3
CEL Peg-IFN-02b | RBV
CEL + Peg-IFN-a2b (25:40) 24 12.9
CEL + Peg-IFN-a2b + RBV (25:40:6) 2.6 144 17.1
CEL + Peg-IFN-a2b (25:20) 2.1 232
CEL + Peg-IFN-02b + RBV (25:20:3) 14 14.9 17.7
CEL IFN-o-n3 | NM-107
CEL + IFN-0-n3 (25:80) 2.1 6.0
CEL + IFN-0-n3 + NM-107 (25:80:5) 3.5 10.0 3.9
CEL IFN-o | NM-107
CEL + IFN-o (25:60:2.5) 22 7.9
CEL -+ IFN-e -+ NM-107 (25:60:2.5) 33 115 6.4
CEL + IFN-o (25:120) 4.5
CEL + IFN-o + NM-107 (25:120:5) 3.6 6.2 3.4
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CEL + Peg-1FN-a2b (25:20) 2.1 23.2 CEL + Peg-lIFN-a2b +

RBV (25:20:3) 1.4 14.9 17.7 CEL IFN-a-n3 NM 107 CEL
we 2006Nvesn3 (25:80) 2.1 6.0 CEL + | FN-a-n3 + NRETWB2006/004927

(25:80:5) 3.5 10.0 3.9 CEL IFNco NM 107 CEL + IFN-o©

(25100129 2279 CBL % IeN[o s NFIOT RagA o
IFN—W + NM 107 (25 120: 5) 3 6 6. 2 3CEL 77 WD IFN-AL NM-107
I L S TR N e Sl N
Nl\ﬁDliI@TIEIQS»MdMIW)(me) 31,3 5,2 CERS5+ | FN A 1313 52
2 e g it [T T o EERY (oD ST
35CELCFIFN-LRRNM- 25:3{ 30) B7 11.3 6. 83.LEL + 39
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3.9 CEL CELFRBRIR>3)RBV (25:60:6) 3.145.1 17.5 35EL +
PN GV BB LB 7 [ as < Ro (253037
(25: 400)CBL5 RB® (T3 + | FN-a- con-1 4.0 107] ( 2512400: 5
13. euf PREVY il 25t O 4 (207 3P) TS 3, 10.5
CEL IFN-02b RBV
CEL + IFN-a2b (25:60) 2.4 3.9
CEL + IFN-a2b + RBV (25:60:6) 31 5.1 17.5
CEL + IFN-02b (25:30) 2.4 7.6
CEL +IFN-02b + RBV (25:30:3) 2.3 7.6 26.2
CEL IFN-acon-1 | NM-107
CEL + IFN-acon-1 (25:400) 8.5 32
CEL + IFN-a-con-1 + NM-107 (25:400:5) 13.2 4.9 2.0
CEL + IFN-acon-1 (25:200) 7.1 5.3
CEL + IFN-g-con-1 + NM-107 (25:200:2.5) 8.3 6.2 25
CAST Peg-IFN-02a | NM-107
CAST + Peg-IFN-02a (300:5) 45 4.9
CAST + Peg-IFN-02a + NM-107 (300:100:5) 4.4 4.7 7.6

The triple combinations generally not only show an unexpected synergistic

interaction, but also show a potential dose reduction index for the component compounds

of the triple combinations as compared with the double combinations.
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Cytotoxicity (95% C) Doubl e ContEyfatosisis &Ry

Ant agbuiseCoubyutons 1+ | PN 320 (LR ) %) Oandbidhisrd&
gosivir + Ribavirin (M 04 0 : lguolvu
ﬁ@%&@&'ﬁw@ﬁ g&&l@@%&%? Cel gosi Xﬁr * 228A| P (B

Ca@b@@wérmgw AGMEhon (ML ULt 1% 0 A s
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Cas Calgospor TP DL B b (16 4 o 16g 5 0t T
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Castanospermméer IFN- aZb (}E’M(?U/mJL)‘VSj ¥ 0 9 -63 =10
Castanospermine + Ribavirin (WM %) 0 46+ 13
Castanospermine + Amantadine (uM? %) 13 -40.1
Castanospermine + 2-BAIP (UM %) 0 263
Castanospermine + NB-DNJ (UM? %) 8.1 -1.7
Ribavirin + IFN-02b (uM(IU/mL)%) 6x1 -83+18

The combinations of celgosivir with IFN-02b and castanospermine with IFN-02b
showed strong and moderate antagonistic effects on cytotoxicity, respectively, in
uninfected MDBK cells, while no increase in cytotoxicity (i.e., synergistic effects) were
found (see Table 17). For the combination of celgosivir with IFN-02b, antagonistic
troughs were located at celgosivir concentrations greater than or equal to about 0.7 pM,
and at interferon-02b concentrations of greater than about 10 TU/mL (see Figure 23). For

the combination of castanospermine with interferon-02b, antagonistic troughs were
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ure 24 The i nat.i on of .
260 S BERMTp AR Cieiie i waw e re MU s o e ayiptoxiisy
voRiMed GO th&sk Id6utsié EbifatiBhs Work QbdadIs abi¥itibe @8, VoiUhed OF synergy
uni nf ected MDBK cells, while no synergistic cytot oXic

bepreen fagd g pM ‘%ﬁbg@mv@qgatqls aetaguaistie. indicating thadaddifgonifst i c
concent r 0

ool pRUBIRITE GGG 2 A B AR LR EPBRRL B b

compnmﬂht rations of appr oxi mat eI y 3 M (see Figure 26).

cast anosperm or celgosivir in
o NaRleER TN hoiinafi PR teRasH hisHprsn b WA IRy Rdboved o
m(ﬂﬁfa@d dntdpedistid et o §edt@dcilyIIRl 1sle! 155’% aRftabdMsm was quite
totoxicity volumes for these doubl e conbi nations
ung thaeughpyithe conersitratiqpaarges af thespdwa patévigts vafhmoragycengation
4.
R R RRLAL oA e
shetmin ﬂ"ad malalrmnn BerBaAL &tmmsmerelan:hed Whmabempe 6%e d'he cytotoxic

atter he. standard HCV

Vo&'gl i N, t e CO q??ailgflst‘?@?{? gg}‘erﬁuﬁlag sg‘ﬁ indigatipe;thpt C11‘3baV| rin

combﬁmﬁcﬁhs Ehad A® sighifitant aMYa80Nthé EytetoLitir 6t thO hdFYdual QXipbintdy,
(see Table 17). Ant agonl smwas quite 20 uniform

but Rissatpgeism tﬁr?é! Indigréethatiibg qombmaawgse@n sfdueeide indivignal
cyRMxicltids ﬁle‘%stt E‘org;ﬁ)uﬁ&n GRNEL Bfth MWhve £ r&epee?lﬁ e& R%{}&ioplgn

signi ficantl er antagoni'smthan an rare
EQsoj@ﬁCastnmSpershmmp to dbhet S2efridrant q@@oelem(umtahqﬂ %%\tﬂ) was

t.-10% The cytot
obfe TR W80 BRY b i feibng OGRS At Brertbron TR ol EhariplCs
8 dnb@). TliedeceBDInEls) RESMEE ProhCurided With iteHatitioNBRAMbre&hg

the cytotoxicity of the indivjidual conpounds,
concentrations o r1bav1r1n Fortunately the combinations did not increase the

cytotoxicity of either interferon-a2b or ribavirin. These data indicate that the

combination of celgosivir or castanospermine with interferon-a2b and/or ribavirin could
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25 but this antagonism may indicate that the

conbi nations can reduce the individual cytotoxicities
wofodelessest conmpounds. As set forth above, a PCT/US2006/004927

dose-dependent reduction in EC50 of castanosperm ne

oetBoriy P s oD DRt B s T SRty

mfpﬁﬂﬁ%fthd‘rqiehﬂasff&fs interferon-a2b (see Exanples 8 and
This decrease in EC50 was nore pronounced with the

i on_of |ncrea i ng. 3 once ri bavirin.
T%g? o gﬁ B %én;brﬁ PP

ru@q R A
cyt ot oxi

HGBY or ribavirin.
These d@;egmgegpll cate thgt the Aﬁ&g

L;CI ovr ocact Qnoorcrm na \ mtVO%Q “ g%ml“)%)*

80 ‘W) 20060@@6285 0.37 L1 3.3

and/ orRll?qu’av(Mn coul d
al 3 |
for {dm - i6§1%ect P TatT EER T

P [~ 0e he
Q,TA%A%QQ%&%&%-OL% ed pat' e nt
el?4 £ 72f -0 E=S7

t oxl treat ment regi neqg
Wistapespenmigaouterigronti@bay Tabl£944.-23+11

+ THLREQY Shid 1s€@1v<§191‘ﬁ? Hsse{paygﬁﬁﬁgﬁceg%vel bt S%/e Conbi nat i on

Tr eat nent t udi es (at Vari ous baviTrin
Concentrations) Treatnment Antagoni sm Vol une
( MTher¥tptputy volupep alithe friplq canpnagomeel gosiyirginter ferorga2b and
b@?ilrg%k Vdtfondly i £ B
ARSI ong RS LSO PR 051 e
up- t@a) 1 p@i}’rlbawi’rm ®8s addad to]fche eeTg)swirO &hterﬁeron-'ﬁeﬁb canmbinhaifyd (see
stcvolumeisatac nce | evel of 95% |
TR SRy B dn BroBrE Ry Moo B Rt Pl pombinaton
ofeag@m WitdrferdrA§ 2 dn@lrDavid D TRNS toté i Athdon Rti¥e618mes of the
strongly antagonistic (values of |ess than about -100

CagiirosRg N o tetifioR-02h gnd abaflryp QOMPVINSHOR WELE Iaer ta dpderatedsee
Tabi?,q 8}3 @Jhﬂ@ﬁie\é'yfotc‘md %@J {sRT RlimR R SRR Hi"i’ircérﬁ@o ﬁﬁ? (see
18) . signifi Eant synergy In yt ot ox1 Ci
Tabbslé} vEuWs, the tripte Qombmaeomb proaide edvah@ges for dd vy dusmg
vi.rin. The cytotoxic
reéa&%sefogﬁ%ag'tng%%v{oﬁgﬁes BPMe  cast anosper mi ne,
[ nterferon a2b and ribavirin conbi nati on were mnor to
Tabledl: at eCytomsicity Speegyl Bylumakf Teple KembinbiitmaxatcVarious
syner g| smbmtluﬁiescwma‘rmnn)ot si gnl ficant to m nor (see

=77 + 108

Tabte J.tj) III.,Ib tthe lllplc cotrbtrat+oens—can IUV|u
advant JEEA™EBE devi si hg dO¥ETA Swgglmfswlemet(umti/m@)%)*
HCV- i beec,pmqkﬂmtl ents| 15pTabl e olﬂ} Cyt Qtoxi ¢i ty g 33
e gy —vorthe—or—ri pl € CGi'i’b Pret+61S (Gt Yot+oHs
Rﬁﬁlgﬁ)ﬂ}‘lfﬁl’@%ﬁf@@?ﬂ?ht i ons) 0 Tr ept meht _Aver &ge 31 88
cﬁmersganatﬂeq: HRfBRafP M 1Lh L) PO * o Ri Havi i A,;‘qy&% | 2941

* T:pegvgage synergistic Volume is

a\f’; gonvfildence level of 95%.
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Castanosperm ne+ Interferon-a2b 0 0 0 16:E 3 29 41 *
The average synergistic volune is at a confidence

wOeuwlvefss 95% 81 WD 2006/ 096285 PCT/ US2006/ 00202/1S2006/004927

EXAMPLE 12 PHARMACOKI NETI CS OF CASTANOSPERM NE OR
CELGOSI VIR I N THE PRESEME gN ANTI - DI ARRHEAL AGENT
The purpose of this st tl eval uate the effect
of PRARMAUGKINGTRS OR €ABTANDSEEREIME GCEIRSSINIaKABE PkisBRdH &S
(PK) of orally adm nistered celgosivir. In addition,
the effect of ant?NAMNEFrPHEBRREMRSN on cel gosivir PK
was i nvestigated. The pharnacoki netics of celgosivir
was ass ef{ﬁ@ﬂurpc)ﬁefot){hhs@fddﬁ'@vds hecRlRERe SFRf bl A 20fi- dlarrh%al

celgosivir's g}a 1& net abol ite, castanosperm ne Y
aggphphdhe pharnaspkinsties [r)afiopelly adminisered eslgasivirg & pddition, the

efﬁlztt (JT%H%MWEE%] aééﬁ sqn@e%gsﬂu? Pﬁwrﬁ?‘vest feq, 8{19 ﬁl‘lja%acolkmetlcs

fects I n the gastrorntesti
offcblgosmeweseassnssbdrhylfdllctvungrﬂnd plaame pd]f‘l&HGﬂ’ﬂ:G]@OSlhﬁpﬁflmmyde

ride tility agent, t.hat
mRE R ST Pt TRokesviat G2t Btpigefeosivi
althegbhoedll tolRfitedUs Beindrsf dosy pRotiERide@ &b intthe gistraﬁte%ﬁaa@fia’ct,
hr.oni.c diarrhea, was investigated for its effect on

m(ﬁﬁ(@ng;ﬁat&]pm&agﬂ Wldé‘ﬂ Profsrate éli’aér@e% diepergmiderhydigghleride, an anti-
moc‘?ﬁftﬁgééﬁt R BY ackid ﬁé{egﬂeh’u foldd M‘?EI\)/IE?I 8?&% g*éq&%a{e& %‘%hcatlﬁ;}s

Charles R ver 15 Laboratories
usefog syientehaits relied of mtﬁﬁndzb@ng diayrhaouts iMegigated ot itseffser

ontﬁ ﬁk%fg\%gg (ﬁ]giljng%fr sci‘%dl ng to the wei ght of each

cel gosivir and | operam de were

bas ed onl\/faitrﬂmagdamwl@daw $CELD) vebOdbadinddGEyn EHAr{ed Réver
(Normal Control) were

A f t f t
Latpaiones (Mo T 306kt eiged Totm sbaut G0 iopowtiobis and
dobdletds w@re%&j‘ﬁ&@djacﬂf)ﬁﬁl% t@fheswéfglﬁ of csacﬂ Ral. %SP fvbis 6t ed)

wer e adm ni stered a single oral dose of | operam de
celgpsipir slsd leperpgide migeerbasasipnriuman dgses adjostedstaddtal taxdy Hla“facwalsa

A Hﬁi’ grg €0§§1{]&|t e(N%Fn‘ﬂl c%?é&) 8' reCa% ssfelzrleclln % E@E%la )%ré\}\gﬁ?s

SIX ra larr
celgagivieadt 3‘50ng/hg) pA @etzlomhgrehp’ ofléx Wﬂ.ﬁpmﬁlﬂeftﬂ’eﬁed)awe S S t 0

tered as a sing
ad%lfla?%era%g ém%‘F ol ﬁ%ﬂ? OP'Frﬁ%‘HP damsdig (e fepapinutes lef@r cach
anidl QRS given 4 8Rgle ofN@osh @ff’éelﬁfsfvﬁrat §aRLARL. Al third SIoup of six rats
admini stration, each rat was adm nistered a“25 si ngir

(digirbga-igdused)grere Bstgd Sirapproximagly hﬂglmgs with fresactéss grealgr. of

f.or
e R e T —e—
freg henessib lfowe Orehewr aflaces®s oil ®drﬁmﬁ;da1idm[ ee&b pert Wak adhdlssereith
dose

S o S b st e gt s
wedd fasted & apRokitiatelyAI@HoRksSHift Ak deMdeesPloPHrSHIRhESI VR free

access to food for approximately 30 minutes prior to administration of a single oral dose

of celgosivir at 35 mg/kg.
At various time-points after celgosivir administration, blood samples were
withdrawn from animals via the tail vein. Plasma samples were generated and stored

frozen until analyzed. Plasma samples were analyzed for castanospermine, the major -
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sanpl es were generated and stored frozen until
waneadoyrexds Pl asma sanpl es were anal yzed for PCT/US2006/004927

castanosperm ne, the major 82 WD 2006/ 096285

S / Q04927 b e of cel 03| Vir
mE O SRt § (et S Beeh” sRpp SEvEd Skt wsBodid phase
expB@Ra (SER)OAGK Ay seirition b rdveived phase SEDAN Al M ddttion in
rever sed- phase HPLC and MS detection in el ectrospray

ClEGOIR X ROSHIE 0dTh Ehe rapgseot dre bigranabitisakasedyyras diam aboutey1 to
ab\‘)@t% of A1, 2BR1ghsiPir phdrBacoRRiOtis az@qg &gés bzﬁﬁfo@?r% tﬂépﬁglasma
y followng e asima

har nacoki net’i cs was assesse
coscqsltmwﬂfmamrlmar}aﬁetab@tqa castmaogpenmén‘a PRHaith&okinetic parameters

W Ph AR S Bl g O PR R IB Aaeh R Bt onnanbi! rprpsing
thcbmet-heot pfmaﬂtlalﬁl Pfdﬁﬁﬁyklualcr]granie&@s wek la@ldgﬁéd fisdsd AURbSred
[ Maco ranmeters were conpare using an
St‘lﬁlﬁ% |t?sé8'1thgsd‘§@ﬁ$‘?etnc‘i ‘é‘?f"ai& ®F %96 confi dence i nt er val s
= 0. Od}al a@hﬂilst@ﬁ'éﬂ SHas rn?%/k%ﬂbs@t)f ?el%wﬂgé F Of

celegoswlr to normal rats ntro ted
(Nopng: £ontipld gsuliad in eas@npspemine Gne tAEI AUGes ues ofas 8ug/mL

heur / m_ t
041 M SO A B PP o PSR Yot o
anbednthpirled hdeni pre-athaingstbral £00. 35matk Hs&BﬁfS@eﬁmlﬂ@@b&%ﬂﬁ
e

reat e see Figure 28A and Tab 20)
tre%ﬁf@ %gu%&ﬁ‘%rﬁ@&@lﬁg %‘&ar macoki netic Paraneters
Treat nent Description Chmax tmax AUC G oup (g/nL)
(houﬂhble(Z{OghOSlrrﬁrﬂir}/ of RhaNﬁlidﬂSHine@@Pdrﬁlﬁételg 76 1 15 0. 44
. 1057 Tated—6: 23394 865
9. re%"‘Eﬁ"érrhegésacn “08tm83 §. admw0. oF @04
Fast@dmabm r ol 1 77 O(@mL)Z 1%hdiirs) ef(figrbduGiL)

difarrhea o t P e Y
di @rrng 1@(8&%1 %c%o? i%% L Wﬁ:(ﬁ&c a5 ar dup
to the2 Di al rI_loperamméureetdd mc&oa-,zsmwmas{(amwer pisne

Cn|Ex 0 APC Var UES Vel E ace A4
r93 44§

] Sttt
respect | vell y DrERsindueef é

A 05 b omaX was
deft er nd ned| t orfgdsloatrbist | Galsly. g7 §ni fopant| | ndgctidn
of —drarrtea—wtr—castor—o+-t+—regtH+ed—everhi-ght
fasting (approxi mately 18 hour s) fol | owed by 20
adm ni st t
food | Tormeae lafiel o wPbk ofchBodRAl AieinAGRERS, Wien
comparingdhaypitngad korgrod glpup\msthfubmﬂheeamdu@d Stapphp %sﬂilnﬁ@ermme
Crra Uc val imal s, ere
Crprith AR IS v S B R o B 4P RS e Clebiapbi [he
difrenep PO, WaeddRbrarindieabd Asisaetly SlalRakt LMt 2B

28C, and Tabl e 20).
with castor o1l required overnight fasting (approximately 18 hours) followed by

administration of castor oil with immediate access to food. To determine the effect of
overnight fasting, a Fasted Control group was used, and castanospermine Cpay and AUC
values in these animals were somewhere in between those obtained for the Normal
Control group and the Diarrhea-Induced group (Figures 28B and 28C, and Table 20).
These results indicate that both fasting and diarrhea may reduce the Cp,x and AUC for

orally administered celgosivir.
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These results indicate that both fasting and diarrhea
may reduce the Cmax and AUC for 25 orally

wadnicrwexser ed cel gosivir. 83 WO 2006/ 096285 PCT/US2006/004927
PCT/ US2006/ 004927 Conconi tant adm nistration of an

anti-di arr heal., agent. .had. no.signi ficant effect on the

PK of ce ag%owtiaplg‘? ”i’fétfag’ﬁ? lof%ﬁagméfﬂ#i@gllﬁgam@ég no significant
eff0NGiH tHEPR @ adgadivit i Rbna Ritd £ cohi@be EOAURIFAGs a viable option

gastrointestinal effects that may be associated with

for erpcdag gasiroiptegippheffrcts thabmay bp asodisted with celgesiviseniment.a
D R O L ARl b BB i BB et u
trdafmeut @itk an antgdibohval egtnsmigheld wefublinggeventigslowered Bystemic
dr at}g ents. exgeri enci.nl%. di arrhea. Those skilled in the
§ PPRPUTY I PSR PPETCTingliarthied- o + o ascertain, using no
nore than routine experinentation, nmany equivalents to
t he specific enbodinents of the invention described
herei n. Shesh skijled vm therdrs will eecognizen detie tlle be ascertain, using no

ed by.the.. 10 fol | owin | ai ns. .84 .
S SRS e Dottt a6 & fe Recilk wetruiments e
inednticw dpetibalishaanpr $iwh reguidalghts @RS intkaded tbé Bhdodipassed@By the
ent that alters imune function, and an agent that

10 fo@ 18gelamsy| i cation of Flaviviridae. 2. The

conbi nation according to claim 1 wherein the

gl ucosi dase i nhibitor has the foll ow ng structural
formula (1): HO QN RO RO OR wherein RR Rl and R2
are i ndependently hydrogen, Cl.14 al kanoyl, C2-14

al kenoyl, cycl ohexanecarbonyl, Cl1 8 al koxyacetyl, O Y
Y Y* napht hal enecar bonyl optionally substituted by

met hyl or hal ogen; phenyl (C2_6 al kanoyl) wherein the
phenyl is optionally substituted by nethyl or hal ogen;
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ci nnanoyl ; pyridi necarbonyl optionally substituted by

nmet hyl or hal ogen; di hydropyridi ne carbonyl
wopbiemmedssy substituted by Cl-1o al kyl; PCT/US2006/004927

t hi ophenecarbonyl optionally substituted by nethyl or

hal ogen; or furancarbonyh gﬁg'onally substituted by

nmet hyl or hal ogen; Y is % gen, ClL 4 alkyl, C1 4

al koxy, hal ogen, trifluoronmethyl, Cl 4

al kyl sul hong&, Cl 4 al kyl nercapto, cyano or o

di met hyl &ni no cqmbifationypd F eypeayndeomprising g |glucosidasg inhibitor,
an bR 4t alRA i lidn, | | | i ' Viri

i maine Mncliby, i RGN ohbes eplohfBn 3 Vi

al koxy or hal ogen; or a pharmaceutically acceptable

salt or ,deriymative. thereof .. and ph ceutically.
accept abfe sa%t%sc b%gﬁléltfngoo a.%gor @g%l%ﬁﬁ%ngg%@é glucolidase
inhFGTr bE210O Ml0G4R2Fuctdral fHheule DI nati on according to
claim 2 wherein the glucosidase inhibitor structural
formula (1) has the folPewfAg>stereochenistry: HO T~
N (1) RZQuuuni R1O OR 4. \The/conbi nati on accordi ng
toclaim2 wherein RR Rl apt~® are each
I ndependent |y hyd@pgego—-C kanoyl, C2_1o0
al kenoyl, Cl1_$ al koxyacety / 0 YY" wherein Y is
hydrogen, Cl.4 al kyl, Cl1_4/al kgoxy, hal ogen,
trifluoromethyl, Cl1-4 atiylsulyghonyl, Cl1-4
al kyl mercapt o, cyano or dinethylam no; Y is hydrogen,
Cl-4 alk .C1-4 al koxy,. hal oge r.it is conbined
with Y t‘%f‘ér%‘f’\]'feﬁe"}%‘m wpsmagﬁn@x §,ydr9gen-r S1-nplheagydiCase
alk€doyd, o@blbhﬁkﬁn&ﬁrbb@l,qggrélkoﬁ%e%er ein at |east one, but
not nore than two, of R and R2 is hydrogen. 5.
The conbi nati on accordi o cl@aim2 or claim4
wherein R, R1L and R2Y§re chl_ndependently hydr ogen,
Cl 8 al kanoyl, C2 8 = oyf, Cl1_8 al koxy-acetyl, or
a benzoyl optionally Stituted with an al kyl or
hal ogen; and wherein at |east one, but not nore than
two, of R Rl and R2 is hydrogen. 6. The conbination
accor di myPhtgalenegarhory] gpiionalinsukstitrted by thetky! enhelogerch
' r : . | kenaoyl
phécr:l?f_%gggalﬂ g%f)%y_) }é‘lvc}:lgr%ég'l t@@?n%ﬁ} e&m%lallﬁaﬁlgytltnteé:gy—%ef%yl(or%ai’{) gén;
cinnamoyl; pyridinecarbonyl optionally substituted by methyl or halogen;

dihydropyridine carbonyl optionally substituted by C.1 alkyl; thiophenecarbonyl
optionally substituted by methy! or halogen; or furancarbonyl optionally substituted by
methyl or halogen; Y is hydrogen, C;.4 alkyl, C;4 alkoxy, halogen, trifluoromethyl, C;.4
alkylsulphonyl, Cy4 alkylmercapto, cyano or dimethylamino; Y" is hydrogen, C;.4 alkyl,
Ci4 alkoxy, halogen or it is combined with Y to give 3,4-methylenedioxy; Y" is

hydrogen, C1.4 alkyl, C14 alkoxy or halogen; or a pharmaceutically acceptable salt or

derivative thereof;

and pharmaceutically acceptable salts thereof.
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benzoyl optionally substituted wwth a nmethyl, brono,

chloro, or fluoro group; and wherein at |east one, but
waaboermoéemsst han two, of R, Rl and R2 i s hydr ogeRCT/USB00¥HIN4927

2006/ 096285 PCT/ US2006/ 004927 7. The combi nati on

according to claim2 wherein Rl is a Cl.8, al kanoyl,

C2_10 al RenoyTFhe combgiaipnsgqrdingde glpim @ wharelidhe gipsosidase

hal ogen

lnmgﬁd&%&h%lrﬁ%h 213@#%3? ? %&}115281 @tedé% #ééﬁi“étp%l aim 2 wherein

RI is a C1_8 alkanoyl ,  ,C2_ | kenoyl, C1_8

al koxyacetyl, or a benzo opthonal | y substituted with

a methyl, brono, chloro, & fJuoro group. 9. The

conmbi nation according to cyfai mM\2 wherein the

gl ucosi dase i nhi )t oR.0My" 1S (1

a, 6(3,7a,8(3,8a(3)]-octahy ,6,7,8-indolizinetetro

6- benzoate; (b) 2

[ 1S- (1a, 6(3, 7a, 8(3, 8a(3)}oct ahgrir o- 1, 6, 7, 8-i ndol i zi ne

tetrol 7-benzoate; (c) [1 S (1

a, 6(3,7a,8(3,8a(3)]-octahydro-1,6,7,8-indolizinetetro

6- (4- nethylben oat

[1S-(1a, 6(3, 715 ebgyf %f) %Cceréf%ﬁy glaim 3 WereingR g R pige
eaElﬂnﬁgéend&ﬁlérﬁp ol %%%ﬁayl ) al[(élno% Cl; alkoxyacetyl; or

3)]-oct ahydro-1 -indolizinetetro
6, 8- dlbutanoate (f) [1
S-(1a, 6(3, 7a, 8(3, 8aJ3)Yj/\oct hydrld) 1,6,7,8-indolizinete
trol 6-butanoate; (@L<t
a, 6(3,7a,8p,8a(3)]-oct -1,6,7,8-indolizinetetrol
6- (2-furancarbonxylateg)'; (h) [1S (1
a, 6(3,7a,8[3,8a(3)]-octahydro-1, 6, 7, 8-indolizinetetrol
7- (2, 4- dindbienr Vlhiendosee G4 bikyl, C1Salkdxy, halogen, trifluoromethyl,

Ce. a?‘%/? eryse Saeﬁlg S W ety Sminp 0! 1 21 netetrol
[1S-(1a, @@157@%13)%618(@9) hHPICE ANWIRS:S; Baluch oBit i \albil Rethet to

Z
’4
Z

rol 6-octanoate;
giya B4meshydgnedipgy;80, 8a(3) ] - oct ahydro- 1, 6, 7, 8-i ndol i zi net

etrol Y" is hydregen, C;.4 alkoxy or halogen; and

wherein at least one, but not more than two, of R, R; and R; is hydrogen.

5. The combination according to claim 2 or claim 4 wherein R, Ry
and R, are each independently hydrogen, C.s alkanoyl, Cy s alkenoyl, C,.g alkoxy-acetyl,
or a benzoyl optionally substituted with an alkyl or halogen; and

wherein at least one, but not more than two, of R, R; and R; is hydrogen.

6. The combination according to claim 2 wherein R, R; and R; are
each independently hydrogen, C;_s alkanoyl, C,. alkenoyl, C.g alkoxy-acetyl, or a
benzoyl optionally substituted with a methyl, bromo, chloro, or fluoro group; and

wherein at least one, but not more than two, of R, R; and R; is hydrogen.
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6- pent anoate; 87 WO 2006/ 096285 PCT/ US2006/ 004927 (1)
an O-pival oyl ester; (m a 2-ethyl-butyryl ester; (n)

wa 2806396ksset hyl but yryl ester; (0) a cycl opr oparaoOgIS2006/004927
ester; (p) a 4-net hoxybenzoate ester; (q) a
2- am nobenzoate ester; (r) cast anosgerm

mxture 6f at LRecembinafign agcording to clapy elnT]Ele"* a
alEéﬁ’lel' 0% hRRBndYE Q. ARdGy b &'a@e&o%&ftﬁhﬂlf slﬁﬁstltuted with an
ucosi dase ‘inhibitor is
alb}'1©0ha71%68;gr®a( 3)]-oct ahydro 1, 6 7 8-indol i zi netetrol

6- benzoate. 11. The conblnatlon accordlng to claim?2

wherein the glucosidase inhibitor is [1 S (1

a, 6( 3, 7a88( 3, Biad @njbimstibabycdidinglo Glaifn SWhefém Rzisa€l gt r ol

2. The co m@f; on accor to claim?2

6- :

SIneY e & 2o} Covakasedtimnpersr! ?pgw{wt npeginited with a

mahﬁpm%ﬂm&ﬁﬁngaﬁ@%&KQ%&ﬁhydro 1,6,7, 8- i ndol i zi net et o
13.

- pent anoat e e conbi nation according to claim
2 wherein the glucosidase inhibitor is [1S-(1
a, 6(3,7a 8(3 r ol
6 (22 1 uf anca‘f@% nxy %?B@Qéé%ﬁlg#%@raﬁn%h%ﬁl 8 bRNES R
inhibttaristi ng to claim 1 wherein the agent that aI ters
i mmune function is nt erferaon he combi nation
accor di n§)t o BI%QW@?Z“«%@?@] HCtﬁlﬁ’érq h?@rgrléﬂﬁt?“}e?trﬁh
_bghtzggtgeron a. 16. The conbination according to claim
14 or claim 15 wherein the interferon-a is pegyl at ed.
88 WO 2008/ 09B28%0.P8:T¢.888¢d) Eraaydrr1,6,7 B-inddliinetetrol
7_§%{}‘?étgatl on according to claim1l wherein the agent
dlters wviral replication is ribavirin. 18. The
conbi nat (Qn apsandicpge,8p.8ah)poctalydih B60j8AintdlimReR0L
% ters viral replication is viramdine. 19. The
o-f5 ?‘?ZB?Fe)accor ding to claim1 wherein the agent

t hat al t@l)S  [1S-(10,6P,70,8B,80p)]-octahydro-1,6,7,8-indolizinetetrol
7-(4bromobenzoate);
(e) [1S-(10,6B,7a,8pB,8ap)]-octahydro-1,6,7,8-indolizinetetrol
6,8-dibutanoate;
® [1S-(10,6B,7a,8pB,8af)]-octahydro-1,6,7,8-indolizinetetrol

s)a

6-butanoate;

(2 [1S-(10,68,7a,8p,80p)]-octahydro-1,6,7,8-indolizinetetrol
6-(2-furancarbonxylate);

(h) [1S-(10,6B,70,8B,8cp)]-octahydro-1,6,7,8-indolizinetetrol
7-(2,4-dichlorobenzoate);

@) [1S-(1a,6B,70,8p,80p)]-octahydro-1,6,7,8-indolizinetetrol
6-(3-hexenoate);

()] [1S-(10,68,7a,8B,80f)]-octahydro-1,6,7,8-indolizinetetrol
6-octanoate;

k) [1S-(10,6PB,70,8B,8ap)]-octahydro-1,6,7,8-indolizinetetrol
6-pentanoate;
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viral replication is a nucl eosi de anal ogue. 20. The
conbi nation according to claim1l wherein the
waualemosissde anal ogue is NMR83. 21. The conbi nRCT@IS2006/004927
according to claim1 wherein the nucl eosi de anal ogue
iIs NM 07. 22. The conbination according to claim1
wher ei n (Hhe khOvpivdleyldster;i s a nenber of the genus
Fl avi vi rus. 23):. Th% cO isthati on according to claiml
wher ei n (He RPEIIPFYRAS S a nenber of the genus
Pestivirgp. 24,3-dihethgbobiylatteon of claim 4 wherein the
Flavivirus is a_ Hepacivirus, wherein the Hepacivirus
i s Hepat®li s 2a@YYPRARENCHEHFT 25, The combi nati on
accordi n@) t 0 ;oAb bi¥hBEEB ket he conposition further
conprises” an anti-di"arrheal agent. 26. The conbi nati on
accor di n@) t o ad-ainebenydaterasiers t he conbi nation further
conprises; (a).a comound that inhibits infection of
cel I's by"FI avi S&?“Puspc?ée‘;“g’(‘%) a conpound that inhibits
the rel e@pe afmikluevifat leadaeo BNA) £ (lhm t he viral capsid
or inhibits the function of Flaviviridae gene
products; 89 WD 2006/ 096285 PCT/ US2006/ 004927 (c) a
conpoundid, hatThalb@bigationmet@dlg @f claimPl wkérvin thedfscosidase
infection: or (d) a conpound for treatin
intphitoy 1o 1Ll B TR S PPt T rinloliZig ity febenzoate,
conbi nation according to claim26 wherein the
Fl avi viri dae-associated infection is a hepatitis B
viral (HBV) iTheeombioatiaraceordiag taoelpimal wherpifidles glegesidag,

R R e A

virus infection (HV). 29. A nethod for treating a

Fl aviviridae infection congxrj Si na ) agnLni st eriln Ido a

subj ect &-conbieramppatiopracgording &, elpighe Wherpigthy glarosidase
intAFifdR s {18¢ ] dfoUNEY j8aRdol2ieteRl EfRRInodthAt
inif ?@?Ssﬁrggzﬁ’?%gﬁ%%aﬂ%%{@viovi e hod

according to claim?29 wherein the glucosidase

i nhibitor,is gaccording t ' :
31 The Kt ol eaorsra tedtie 1 te fhakincehbalite
inibigdr i@} 15&1&6p,70,8pB,8aB)]-octahydro-1,6,7,8-indolizinetetrol 6-(2-

furancarbonxylate).

14.  The combination according to claim 1 wherein the agent that alters

immune function is an interferon.

15.  The combination according to claim 14 wherein the interferon is an

interferon-a.

16.  The combination according to claim 14 or claim 15 wherein the

interferon-o is pegylated.
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i mune function is pegylated interferon-a. 32. The

nmet hod according to claim?29 wherein the agent that
wabhowrmee28s epl i cation of Flaviviridae is ribavi PCI/US2006/004927

viram dine. 33. The nethod according to claim29

wherein e ent that alters replication of

Fl avi vi r ﬁg‘ae a"?lée tigy} accRyiding 7o clgyn ?’Htl?éreﬁ’e‘gﬁ?ﬁi’m that alters
viREPhGkiBE istifbatiidl M 29 wherein the Flaviviridae is a

Hepatitis C virus (HCV). 35. The nethod according to

claim?29 further conprising admnistering an

anti - di arghea b / .

T/ Uso0 oonsod bttt ilandlO (AR £ harein the sgent th lers
vidPreplicatibaiswitiditrer ei n the gl ucosidase inhibitor is

adm nistered orally. 37. The nethod according to any

one of clains 29, 32 and 33 wherein the agent that

alters replicahd @mbafatibrl &¢bidingitélaRinh $ Wi ths b@he@at alters
orally. 38. The nethod according to claim29 or claim

virg} repligation i a isleggjdannalogiat alters i mune function is
is adm nistered by injection. 39. The nethod according
to claim?29 or claim31 wherein the injection is
subcut an@6us. Thdcombiratioeddeadingde olath i gvhemirsthy moresidé
cfgai msgﬁ\? 0 35 wherein the subject is a human. 41. A

an2loets SAMEH - of conpounds conprising a gl ucosi dase
inhibitor, an agent that alters immune function, and
an agent that alters replication of Flaviviridae for

use as aZhedi Ehnheambinaon pcegidingip clgim & whetein the picieeside

anbiRb&CENM10741- Use of a conbination of conpounds
commprising a glucosidase inhibitor, an agent that
alters immune function, and an agent that alters

replicati,on o Fl avi viridae.in the uf act u of .a .
redi camet. 1 oft v Pty Ko TR FnBlrafe o
mé&dber of the genus Flavivirus.

23.  The combination according to claim 1 wherein the Flaviviridae is a

member of the genus Pestivirus.

24. The combination of claim 4 wherein the Flavivirus is a

Hepacivirus, wherein the Hepacivirus is Hepatitis C virus (HCV).

25.  The combination according to claim 1 wherein the composition

further comprises an anti-diarrheal agent.

26.  The combination according to claim 1 wherein the combination
further comprises:

(@ a compound that inhibits infection of cells by Flaviviridae;

(b) a compound that inhibits the release of Flaviviridae RNA from the

viral capsid or inhibits the function of Flaviviridae gene products;
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(©) a compound that alters symptoms of a Flaviviridae infection; or

(d)  acompound for treating F laviviridae-associated infections.

27.  The combination according to claim 26 wherein the
Flaviviridae-associated infection is a hepatitis B viral (HBV) infection or a retroviral

infection.

28.  The combination according to claim 27 wherein the retroviral

infection is a human immunodeficiency virus infection (HIV).
29. A method for treating a Flaviviridae infection comprising
administering to a subject a combination of a glucosidase inhibitor, an agent that alters

immune function, and an agent that alters replication of Flaviviridae.

30.  The method according to claim 29 wherein the glucosidase

inhibitor is according to any one of claims 2 to 13.

31.  The method according to claim 29 wherein the agent that alters

immune function is pegylated interferon-o.

32.  The method according to claim 29 wherein the agent that alters -

replication of Flaviviridae is ribavirin or viramidine.

33.  The method according to claim 29 wherein the agent that alters

replication of Flaviviridae is NM283 or NM107.

34.  The method according to claim 29 wherein the Flaviviridae is a

Hepatitis C virus (HCV).

35.  The method according to claim 29 further comprising

administering an anti-diarrheal agent.
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36.  The method according to claim 29 or claim 30 wherein the

glucosidase inhibitor is administered orally.

37.  The method according to any one of claims 29, 32 and 33 wherein

the agent that alters replication of Flaviviridae is administered orally.

38.  The method according to claim 29 or claim 31 wherein the agent

that alters immune function is is administered by injection.

39.  The method according to claim 29 or claim 31 wherein the

injection is subcutaneous.

40.  The method according to any one of claims 29 to 35 wherein the

subject is a human.

41. A combination of compounds comprising a glucosidase inhibitor,
an agent that alters immune function, and an agent that alters replication of Flaviviridae

for use as a medicament in treatment of a Flaviviridae infection.

41.  Use of a combination of compounds comprising a glucosidase
inhibitor, an agent that alters immune function, and an agent that alters replication of

Flaviviridae in the manufacture of a medicament for treatment of a Flaviviridae infection.
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