WD 2005/ 121162 PCT/ US2004/ 018011

3- B- D- R BOFURANOSYLTHI AZOLO [ 4, 5-d] PYRI DI M NE
wOlEISACRIGDES AND USES THERECF Thi s appl i cat i onPC$/US200a918011

filed as a PCT international patent application in the

5 names of-pBRRTBOFCRANVESEL THIRZEN A, 55 P VRIDDEVIINE

Joseph R Lennox, Erik J. Rueden, and David L. O ark,

all citizens andNWEEEQSHDES #ND NSES THEREQF7 june

2004. FIELD OF THE I NVENTION The invention is directed

to 3-(3-D-ribofuranosylthiazol o 4, 5-d] pyridimne 10

nucl eosi dess appEcapb@ismemglddcala mmﬁiahbmqsatemmpﬂﬁoﬁtmgm the

such compounds that have |nnunqu ﬁlatoé aCtl%%hé‘R q

The TeRPe At PoroR R- Ayegh afspbet edVekbet Aescph8r hpwat neden,

Pr opRYIRGIAIC (ISR, A citSAearRIGERQMALTE HRNISS BAP Isd 1000,

and to met hods of treating diseases and- di sorders

descri bed herein, by- adn1n|ster|ng ef fective anmounts

of such conpounds R ) I NVENTI ON The

| ast few decades have =tforts

expended TihB ¥Rt BigectddQs 31@%%h§£@§ﬁﬂﬁdzﬁlo[kﬁﬁa]p9ﬁd1@nne
and L- gurlne nucl eosi de analo% A nunber of
t

Wuclwelspsidesand Phigacerical coPRASIOPS HETHyEBlcR spmpowgds that have

ant iy f abmdaHASry kY th@Qn\IeH@on 13 leb'HYeJte%Vt@ KiR&herapeutic or

transcriptase inhibitors (AZT, d4T, an

3TC)propﬂny1/aat1¢ etey!l gfchpompeunds alpﬂmmwmﬁem ét@flsfp deethpda pbigrating

hav edls% {’Pc?? Qor§&P gé}%ﬁlged Heﬂsmc‘ % a&ﬁm‘?sftenng effective amounts of such

|nnunonn anosi ne én I'ogs having .

substoitpoentss at the 7-and/ or 8-positions, for

exanpl e, have been shown to stinulate the immune

dystem See Reitz et al, J Med. Chen., 37, 3561-78

(1994); Mchael egsakGrRAUNIPOMEUE ERORNTION 3431-36

(1993). In other Tesearch, U S. Patent No. 5,821, 236

to Kreni thkjasefewalecadds Me@g@ss%u@anmf@rtg exnopgad ip explesing
arahin £

for HOS? B]Q 'ﬁ%ﬁ&%@%&c lﬂgsk}fgg apgi ru;{lgé hyﬁéb deg@haléé Auﬁlﬁlfxﬂélr of

5 Smpmeﬂdet zmalégeame tcmke,nﬂetbemg maakeeed ashnwmab ﬂlslgs;ﬁncludmg the

|l a zoster. P nyl and
A0 IR e Pt s B B8 duc, ATPLARILOTY
ar abi nof W aRRs)Ydf)D- At pLﬁumenuczcd@maza@o@nﬂs& #1so Iaed explored
analogs have been shown to exhlbl antwur\g)é activ

in it EeTfiRERngmatersy GENORRA A ?&ﬁé‘é‘é‘“g Wue&%td

t he CHIRRYNbsHBRK FordREhME, r}ﬁlve E’Jeﬁ @E&\’&ﬁ ﬁ)%tlinlﬁlaeﬁhé immune
cul ture. 3-Deazaguani ne nuc es and nucl eoti des

haveysiF®so S@I@ﬁ@ﬁﬁ plad- ddeds Cheir f 136 éﬁ? 1-B8 0484 %@?FWW
A0 12167 BEHB4YS20 Q%@)l 80 bher ABLk A, Uﬁsl P%ﬁﬁ 4. 521,236

agai nst cerfaln NA viruses. Revankar et a
J. Ned&renitskyest a]. dgvlosew&lk@@ deriominys oferbingfrarosykpygine

9- ded%%%‘%"é‘s” haE arecugéﬁﬁ lfoer%ﬁmglet%erapy Also reported in U.S. Patent No.

5,539,098 to Krenitsky et al. are inhibitors of varicella zoster virus, including 5’-

O-proprionyl and 5°-O-butyryl esters of 2-amino-6-methoxy-9-(B-D-

30  arabinofuranosyl)-9H-purine. 7-Deazaguanosine and analogs have been shown
to exhibit antiviral activity in mice against a variety of RNA viruses, even
though the compound lacks antiviral properties in cell culture. 3-Deazaguanine

nucleosides and nucleotides have also demonstrated significant broad spectrum
I



exhibit the ability to protect against a |ethal

chal | enge of Semiki Forest virus. Grgis et al., J.
woks/ 1€ , 33, 2750-55 (1990). Selected 6-subPCemamiode1so1l

and 6- 5 suI fi nam de purine nucl eosi des are discl osed

N UpSvirdrab@ndy aﬁlﬂnstéer&ﬁDﬁ@ﬁarﬂMbm&s eRevahkar ggal., J. Med.

h d trated t t1t
Cor tGher gy 190 OIS By b B o i

di Scéxﬂﬁﬁ‘ilhé billly ® profeat a%ﬁﬁst&eth@ cOAllenpetX Sem1ROBoms vans.

el ng fectlve in trea 21
ADF o ngioet ol Thake Gles SBAO-SaP s SaECedBru e iRer s
L0 s%lt%%g@z? ;meB@ﬁﬁUléosfaEs 4B @isElodeQEUSS Patent No. 4,328,336 to

i nmunono tors. See Bonnet et al., .J. Med..Chem,
36, R@Bs-c53l @s]_lwg'g demogquate@g]gglf@tmtépt}tuy(xw i'.»gg@vrcy

I nt er nat '(%g an pﬁﬁg{%i&‘% d@pyrllhlgmn le%glld%jsﬁél@é])sclﬁ&@%U S.

that puri conpoun s and anal ogs t hereof
VIer epatdtS &, §,041, 549ab Rabink aff .cis being effevtize indrdagnent against

neopl asm an_aut.oi ne di sease
as peTe][2§ & Bpﬁz ?ﬁ,rgﬂ;'éses Tycuar mllc’leo(s) éigst \g?rgn %Lt%% fo be as a
{¢ bofouipdraset ol @Z@hﬁb&n&}u@@y r ediBuinneist de foHed. rCéhemraQG

| f t t t dj
cel 1635r 5 (9 tion S e A (B0 iR PR, 500

Sem dd¢{ 618D 185t Mat '}Hﬁme ALgcRbsied @ﬁlﬁﬂuxluﬂsSnd E’mlmtthdm were
5, 04%§?426@);n§ 80,784 to Robips et al 0ssi bl g)

B ‘t ar gmd@fn@amm&?ﬁ%p@fﬁtgwn, HUROPIAIA, &y quﬁmngxlufl% 1searse, 02
S“p%%éxﬁétg Dsbts B the %ﬂﬁ‘m@%sdebﬁnnﬂ ekdites3-8Type | (Thi)

interleukin 2 (1L-2), tunpr, hecrosis
isct n\sof(u“a'nm)thxanﬂo[Mtcﬂpyréinme@msi(ﬁl@&mgm YAY t hey

are responsibl e § EenGEll broleGhtah@dd invRdadiyity
such™48 rﬁ’eftm@ n%hlqg;lw peér seerrllm ti ]{/| ty and _antiyvj r%I

i MTusaingt Séﬁylpie Fare(sfrm@)s a@:@dlbféoﬁ]s?nﬂ@eﬁjé’éteni NeserO8LRFHE

IL-4 -9, IL-10, and.IL-13 and are
pr i n%ﬁ#(:}_z/?ﬁtﬂ (ﬂbms 5 in assisting hunoral inmune
responsesg sib® thrgersof uﬁmeﬁbmaﬂuraee:pmsbe& sjlmulatlon or

al | ergens

205- WP{%@B‘Q?mﬁ é%%ﬂ%ﬂﬁlﬁ%\%gl éc%l gn shovvn to

IelN |F ci rﬁeﬂéeagrﬁﬁ%q% -8, fgﬁﬁér&eleaamk wmmma interferonl gangna (IFNy)
a an a |n|recty |tro

| nmumshthey #a EePonsige pPrmeyl %OT(CT late& "§m“§¥¥ S“C%qkloelgyed

ir\nz ﬁg’pg %%P &n@%@@manﬁgrémmhﬁﬁtwm@e Qm cells @bdyce

R 15, 229
Ant | mtér?eobmgfmganésﬂam Snlnid ﬁaﬁ?ﬁp% inglpré gl pvolved

2%9 g)gsswtl_lpvﬁl\ﬁ%@ ntn %ne ?elg}')éﬂsésysuél{ as&ﬂ&e&@lﬁﬁ%@ﬁd)meto
al 6gs™su oxgguano& ne to m)d g&)ZD

WO 2@@5@&@1&&@@«1@@@@@%@@ avi Immped Ty 14y

cyt oki nes. di r i q Sbhdka@ds IL-
not %@Hsmag%a 6%\65 ﬁl\/grs'lséog%/detfQS ew%dﬁ%ﬁ; %fge&m& 0t\hh}a/\t f)t he

or al 1a0ns,NNS& aad TN Gifhdinetly) zpwm cn(@oodman Int. J.
Immunopharmacol, 10, 579-88 (1988); U.S. Patent No. 4,746,651 to Goodman)

30 and in vivo (Smee et al., Antiviral Res., 15, 229 (1991); Smee et al.,
Antimicrobial Agents and Chemotherapy, 33, 1487-92 (1989)). However, the

ability of the D-guanosine analogs such as 7- thio-8-oxoguanosine to modulate



nucl eosi de anal ogs are subject to difficulties arising
from poor absorption, poor 5 solubility, or

wdegrsadatsz on i n the digestive tract as a resul PCOfUS2004/018011
acidic or alkaline conditions or the action of
eNZYBS 1 oRMH cytskiibs datdyns Tetlld hadeeffeadvoodad not bitus
theré ' remai ns a need for purine nucl eosi de anal ogs
wi t Hesadedved oral availability, tolerability, and
adni ni st R HBbR of® ginef
the i mm@ré%{’té%ﬁrio Shé&%o\?sl%d@aE I NVEI\I'I'IQ%C\IIE The
pr esmnkomdwamatogs)ﬂe Inatgech thotiEfisgliigs aning frar gogspbigreiion, poor

1 SCO

t tract as a result of acidic or alkaline
g ﬁ‘ggﬁ% F?%Iu %[zlgflg[ﬂe%ge “éei/r?c |am ne nucl eosi des,
phardsadidotd cﬁalhel aptlac«ﬁ’eapz)ainseandmr canbigations of these phenomena.

phar utical I act | y
accéﬁ%’é&eée regad Fpged Orn%}m% ?ﬁ%&g&dﬁf& fl%:lg%m acge%{eg%{dl
sol vah@mpilitheasenbilifs laﬁdladimms‘mairmdsthat argrugett ﬁgggodulate aspects of -
metabolites, salts, and solvates are collectively
r ef éﬁ?@@n?‘&sﬁgemagents") descri bed bel ow, which are
eful as inmunonodul ators. I n another enbodi nent, the
present invention enconpasses a nethod of treating or
preventjng a hepaSUMMARY OFEHEINYENIION n a pati ent

in need thereof .20 £9 n Rt d18_8-D-
pati ent aﬂf’ﬁ’é‘?s%éla’teil %S/a%drre%?%gﬁln;géds‘%l caFﬁcg o

ef f eﬁﬁdfMﬁn@?ﬂHﬁﬁoldﬁ ,5a|pyridimine nucleosides, pharmaceutlcally acceptable
3-13-D-ri bo

ranosyl t hi azol o d
o EB& 6 PrTAC AP BT GRS T RECRYER[ ssepebie
{_gl aéa?é aﬁ@pﬁ&ﬁ@&uﬁ%ﬂ Qﬁceﬁﬁblfhlibl&aﬂes iREreoNsﬁi}FcﬁmpmesN N
C ereln

Ri c m@ugw@@éﬁwémsﬂgﬁ #1d soppiey Piﬁco[é.ec?‘éi?}éﬁ?afi‘:”%f" as ")
am nﬁﬁ)e)sf\ﬁ%ki%eﬁ{}vo%ﬁlch e Qs NHRAunokb MI4ehic G _6

al ky Rc are coIIectlvelé Ot s of
whi ch togletan@thermbﬁdwt B PRSI AR FECT FeRRPEpses amethod o

oy : oM} ROGRARHEAR therof
v EDRS Byl PRgANE: Gt R A e
W 18&ngirisinlg;adRiniftering to i}@(p@@qe @g_erqpelgpq@y ?q\]p.quhy(l)a[ctlca y

A gng {we amoun¥ P a% D-ribofuranosylthiazolo[4,5-d]pyridimine nucleoside.
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acid group —~C(O)CH,NHR?, ~C(O)CH(C1. alky)NHR®, or R'" and R'® are
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carbonate ring;



R5 is independently H Cl.6 al kyl, C3_7 al kenyl, C3_7
al kynyl, -(CR7R8)t(C6-ClI O 5ary|) (CR7R8)t(C3 do
woyalsaalieyl ), - (CR7R8)t(C4-C o heterocyclic), PCT/US2004/018011
-(CR7TRt >10H, -(CR7R8)t>0C02C1.18 al kyl, and
- (CR7R8) t12Q 8 al kyl, and SOZ(aryI)
wher ei n tRzl Sls\i(lgﬁﬁ?gtgﬁg( fromO to 6 unl ess otherw se
i ndi cat eR?®iand;.whiyki n the al kyl, al kenyl, al kynyl

o1 egol ndt gr Bus© B DS TRERY ERARELE S A
i g bst |t t U%t&lnlfclf&ﬁcﬂk%ﬂ? fﬂnhc Yalggl Eé:/qt AkenfyT, :ﬂ%\; hﬂaynry% 1@&&%0)@6 -Cio
nitro I.fl uorone 0

B iy B MO Gy oy e RO U RSy R 108,
al koxygrrshb2o,c Nk ké/ﬂd cAl tJmtR";’cofd\Iw Akyl) and SOs(aryl),

- N( at 55 é\‘l%? Of?’ kl A NHCHO,
NHG(/Ha)remy fis, an-iE geir ﬁrym)(tj@ )qq’less chﬁ%lwpgl@(tqu gﬂui@/ﬁerém the alkyl,
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|

and not I n anot her enbodi nent
phe i nvenRf Brndeptaitely H &1@@11@&)&3&;0 excleafierl. pp faggiber with

wherejin R ently H,
C(@’ﬁé’gelh%%%%?‘l%{% Ter%e%e@%?erb%éﬁ@ﬁﬂ%m q éroup

- C( O) CH( GR7 Snaak¥erd bR nadnly s CORBIkyIRB. & slkenyLr €86 alkynyl; and
al kyl; R5 is 30 |ndeioendently Cl.6 alkyl, C3_7
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H ClL 6 alkyl, or C2_6 alkenyl; and RO is H, -CH3, or

-CH2CH3. 5 In another preferred enbodi nent of the
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In another embodiment, the invention relates to compounds of the Formula I,

. la plb lc :
5 wherein R? is H, wherein at least one of R%, R, and R °isnot H.



I n anot her enbodi nent, conpounds of the invention are
selected from 15 'j1 | NO Il S~O N H2N JI N H2N -N
WOIRbEBN2N6N O O O O 2N~ O HO O ~ o' K 0' 0 an#CHDSEH4/018011
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met hods of making the conpounds of Fornul a | arﬁ a#so lal
P10 TRE
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In yet another embodiment, a compound of the invention is
N4\/‘ES>=O
HzN)%N N

HO

20 .
The invention is also directed to pharmaceutically acceptable prodrugs,
pharmaceutically active metabolites, pharmaceutically acceptable salts, and

pharmaceutically acceptable solvates of the compounds, prodrugs, or metabolites of

Formula I. Advantageous methods of making the compounds of Formula I are also

25  described.



i nfections caused by both RNA and DNA viruses. Wthout

limting in any way the 15 range of viral infections
woheds/meg2be treated, conmpounds of Fornula | aPeT/US2004/018011

particularly useful in the treatnment of infections
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e s BT T TR g A e e ofa
mon Ihaycp Becausé bmasp prdpem@.vthueyj 8re usefskﬂsmaﬁ‘dra} (o3|

Vi rus t

nenerg 4 gt frar i g R 8L cp PR
JUNi@ t¥atla SffedvBChvsiby seivingsss tidumniae ingedientsws suithld Lassa
Fever), the Bunyaw ruses (Hanta viruses and Rift 25
Val Ipélﬁml‘?é?é’rcf ORECEiPSvi r uses (Ebol a and Marbur g

i rus), %Bﬁenﬁgec@gf ¥ fRbnticBNER PRI T dohil6sndk Bfel utitikddgo treat the
st NNlé viru Crosse virus, California

Enc &fph adnge p§vira) iseases iyameymp, &Hi‘é&lﬁi anaph ¥ piainistoris to the
Virus, lea tﬁ%ﬁyéﬁgwlﬂl e rENRERRRLAI $he\ofpSunds VW HhIRTiRases

EqU| ne Brice Itrs virus, Japanese Encephalitis
vir mnte@mD bEopast witly Forgsla aomporesebistus 2gyty pakeronic
r ;& frki8ing 3Cind Wvay th
anotlﬂgftl%gﬁ%%sfega{cg{{%M%@n@ﬁ%%’% or "rér\u%mﬂlE colrir%ourr]l&s e
B e whdd dfaadl ihfactidns éat mbpbe wedted, corhipmvgad 9 of Eggygula I are

pr ot ozoal S i
Phe Reasir v asciibp s dte el Ty ehy QAT By Slabing |
COMGidifiszalolites, heatitis Aaﬁgs(}mvphemogeﬁwuus (HBV), ﬂavwlruses

m croorgani sns i.s cont empl, at

5 WhoonsE YaNte SoseTrBE AT Sa e CaGE S e ek Be |
Presgials, hél—}é@srﬂolst@ﬂ huthACheHs igusvd, hinaar 1rrim1moﬂa1cn€mny vinoqEIV),
or gani sns that are resistant t ant i

! | irerrpgmmaies (T 0pRUAER oAbl AL & T PR

conpORSRSen2d v1meﬁ>dllmepc§b¢%h§ﬁh@ly@ﬁ§§ﬁﬁlpbﬁ Snchharkeyspox
mechani snms conmon

found to_ reduc ti.bi.
ant i brusi,w@sowaﬁdewa@%smbé&! H( ng g nPH ?F@Hbes Vguses that

ma use % GNinE18 &g HRM rever 88 (UGN, Hifn wliiyls, Machup
Fornua conp smsagartlcular utilit

pr eseints, Gnamntq o, and Lagse £her), §$ ;?é@t’a‘ﬁlﬁlsﬁsﬁéa?tﬁv’é?ﬁw Rift
ggmrlgf@e ever O&Jﬁ%%lrﬁ]{egéﬁgélb 'aﬁc?lQIanerg %F\ﬁ?ta Tkt SirhIn

mnisterin
t her apepﬂallmdéslnyc]u@ﬁg‘ WeistiNike mdﬂﬁr@pe y1ﬁ§, @@mmephahus
Tunor s 0 C ancer
i ncl ‘(,lalés FrfeRe %I}i %uérgr%ncg@‘%a?hg%nfso%g?%r&ngl?cg%‘ﬁc%ﬂhalms virus,

I NV OolpgtelTRdudne BriegpHaligs Vltusa]apérmsq@tqe;ﬂmhm virus, Kysanur Forest

vi rus-infect cel]s to opl as
{he. Sptest topoRt FECER e BN OPRREr Blei et B ST haY
Ber mal  cefl SomendhbQr ofthé BStite, Fd’iﬁlu]agro@mﬁ)hunds are utilized to

of virus-transtorned cells. The conpounds fb 8 { a |
are ggqjé)gq;tgz@hl;fgngal and protozoal infections in mammals by administering to

—

the mammal a therapeutically effective amount of the compounds. The full

range of pathogenic microorganisms is contemplated to be treatable by the
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be useful against a broad spectrum of tunors including

but not limted to 15 carci nomas, sarconas, and
woOeulsani@ms. | ncluded in such a class are mamMmaPgT/US2004/018011

col on, bl adder, Iung, prostate, stomach, and pancreas

car ci nomas AR wmshtqmmalnemaﬁm as.
In aﬁﬁ)Bitpﬁerdsgsg%ee %?%gﬁﬁ]i/e#tl gn a meth

t r eadrpangsnes thit mfmeswt@m ipaitibisics drRe b LineeT Fr?ﬁm‘é a0 compounds

t her apeut i C n I InbyBid@akdisance 20
amoUAECHEE efmblh g r?acéé%{eln{ga &Eglj'ﬁ?’gf’énﬁﬁdé a ygo oaund o cti

t he jhaumeisiofomhenty hiusd aspéie susqeot@plftmanﬁhwlfse pugh thug o
nodul ati on of .sone .po ] cP9HIARIsms b
sy st et gepfesesy ! ﬁﬁgﬁpn?lll g%l %) cyft o[kélglﬁtg&anétcl vities
of Tirmand cdhdounds s padmdugtr biiilfty nbthe present ﬂrbf@étépnt o the

ot hor oy tioRpBS Eho A emam R AR ey arp B o

ot her cytloRn¢ibe a§ﬁ?€h°fé
i ncl ydi ngh dr ek 8k A9 v XindhiRkang iothembrrmaha mhmpamcam

[ nter%er on ganmma, andyzt hei r _downstream efftectﬁl}[‘?tob
V%erﬁfammrmunbﬁf th¢ copountiel TP CHRTHSS 5ER %

o0 i | ot ﬁﬂﬂlﬁ)’ ting th
iet%n.gir%%eetﬂ %5 %va r@%ﬁi Ztﬁé ifgegg iriﬁgg glllv iting the

ThI aﬁﬂfoﬁnﬁ;onsdflvn'u* -tatfécted colls iejamieiasti |Sta%9r m }#*Emgéﬁeospfead
suppressi on. of the did, anDt@btingnhd N
whi cﬁfed?féesgf%g?ns rg%“?%“fh(gs?gvng ﬂtesuc?} as e
i geneg@bvﬂzﬁdmaamnqﬁmésemm)moe@np@n g ofF ol 1 are expected to
‘concentr ati on, anot he limited
o1 i s T AL EPRd o o rifis By 6P e RElimfed 0
the @;raﬁdsﬂlasogaewn&sﬁdndaedkm Includedeimtspelt 4 @ass ag pgmary,

2005/ 121162 PCT/ US2004/ 0 1 of
the PHombiaddst; luﬁﬁé’i“??éa&eelﬁ% ag‘% n%rgalg% ,5%%@‘9@%%{?‘ gl ni ng

a Cogﬂfbﬂmaﬁiﬁ: ah@ ffiydloal lbulﬁfrﬁasadm nistered in a
pe

t her tically effective dose to, a,
recei vi ngmanethes *ﬁf’@éf’ﬁc SR (R %Wthongﬁg%ggggmhn{ﬁ

For my rf'ﬁ?rises Acﬂmﬁwﬁﬁﬁ%@ feRfe@RpBEinddfr ptdphglactivalin ehfestive
o Pl af s o ARSI Cogé)?ﬂmn%%n?on In this

eonpemeht of 2 Fearmageytigal a?%alala&? PSP AP

t her aP %&tthé:é%elcy m& fepd io‘(ﬁ‘odﬁ%@n ¥f domeguottionidf fteahameal’s
§)) act directl 3/ upon_ the infecti ogﬁélaaglg%%

t o i mnn’mmet systam, espesially medudgtiopiof pytelHpe ot ics P gen

I n ano [RgN: Hes thaouphtihdd,

for - ERuapERt Rt i lﬁgﬁﬂ‘é“’%“% s =

i nf eghd aherlclytoammmhlas TNF @ﬁé‘?t@féfffonsdpgf‘ﬁg?%\mt?fef% a

10 hupan.in _ne £ e wffect
|2ﬁveﬁ{g)?zbﬁnt8ﬁ%p8 95 Sesde gfeﬁf{élltgﬁggﬁ %Ere{ntd?ﬁfﬁv‘énsor effectors.

pr eV & igiofagivniof Th1 &&Thmcaﬂwkmfee oe¢ush it incoptesariptedhthet the

need t her eof, co risin r RAalf B&th
a t hawosplatien ©ay 1y 8? Stﬁ?% ?gtﬁ {lhilg aln@%ﬁ céufvl%’r\@/sg ampunt
of a1aeEREYRY s@hulatsmal eithér ’Hrld)r éth),rvad m«ﬁsma f {hg other, ora

ace e%&n?c?&alemgc)l(xﬁ;t%nenq wh1c%%rrl£ Ieﬁec’t o3 Th1/Th2 levels (such as generalized

30  suppression) occurs at a high concentration, while another effect (such as

stimulation of either Th1 or Th2 and suppression of the other) occurs at a lower

concentration,



15 vehicle. In a another aspect, the invention
enconpasses a nethod for treating or preventing

woaepatiziics C virus infection in a patient in needus2004/018011
t hereof, conprising admnistering to the patient a

t her apeutyh GAdthet aectr ARV AGHI, pRIhtcafita compasitame unt
of a conmpound of For mul a | _and an .additi

t her eopesiring:a eRyaPLd BrRorp 4Pt 4 Sy Praaeely

ant i ys-ale @eRa m&rﬁ‘m@l Rt ¢f eEdi Aty anPREdctied drgnot included in
i nvention, a phar maceut i cal CO”DOSl tion Con‘ﬁrl 1’5| ng a

t her Bpewtilc &b b yreénedawevto! SHbivention. the

cor i haNGee®mal
TR 3 kg e s

i mmnhenapdmbdbmffectﬁw dasmwiﬁleﬁntpméq@éver dueEsheest Greciywpon
i nve Ltiofs 62 ﬁygrlow oiCcQ'TEH Hﬂf&:@io t' si ng
ath %l?t aﬁ P ec

anount o ntpoun
accor d in gntaﬁotﬁﬁraﬂp,dca tHe 1wov¢rd@$0mp¢ssmsk¢th@ hiEeaipg Py e
structure agipghgsc% 5 FBASCER AU nd i TRARE rd b361Y6n 2

i ni PRGYEHES mnimzing actlvation o
tdi Shdm:ﬁﬁﬁaeanderadﬂ owi ng for i mproved or al

tol erabilj ty 30 BRI DESCRI PTI ON OF
Fi gure 1 Ipanofheaseagl: &Iln\’f%?%ﬁc%’pﬂf ©8 alrgg}rlr@ : evel sg of
| sat &%b@hlﬂghé }iti O &irud 1ﬁfeeﬁérelmrpaaérplrmnaed therep§ .comPriyhey

2005/ 12116 CT/ US2004/ 018011 ure
gr apmn@la]steggg) tocthe BEH]CB’Qfa ?I‘F%qutl[:adgd)g nghégguca %/tlve amount of

~inf E%E(%%Douﬂé'bf EHn81a 1868 b Yhitthat suitallyi dotepeablelekeiplOBiT AdrtigDor
ON OF THE 5 | NVENTI ON AND PREFERRED

EWBOZEWENTS Where the following terns are used in this

speci fi I C %'a%otht&%}.{ec@rtﬁe 1H§§1§0§§ncoﬂ@ﬁés€£ﬁn5tﬁb@%r trédting or
terms "conprising I ncl udi n are used erein.n

t hei preegeing hepatitis C|vmlsg 1nffgt1glewsa§) %g_lg rpgedither , comprising
"nucl %gmlsgermﬁ%oe&lg Factgzhpa ﬂeﬁ@%@ﬂ%r%@&ﬂﬁ?ﬁ&%aﬂf effdtyive amount of

pent% ntose noi'ety attached to a
spech borapquag iof Famubf aad e béditenpt therapeutic geehere by ea
(9-position) or pyrimdine

Slt n OL a Egl ne
? H98HIP ISP 25" he - equi val ent position in- an
anal 09 The: frefeffed @pedt 0ethe irnkaticn, § phanmbeeptjen oersposition
bi cyclic heterocycl.e The term."p ers
Lo, nPURBIRIABHRIE) cbZerhacaigngy e B S eb b
"D-ny i 189ided fof BiRoved otdr@valabiligosidddmotriptomaisn

that have a D-ribose sugar |etX (fehq Adenosi ne) .
immunomodulator. In another preferr aspect of theinvention, a

25  pharmaceutical composition comprising a therapeutically effective amount ofa
compound according to Formula I provides for masking the active structure as
the agent passes through Iymphoid tissue lining the stomach, thereby minimizing

activation of this tissue and allowing for improved oral tolerability.

30 BRIEF DESCRIPTION OF THE FIGURES

Figure 1 is a graphical depiction of plasma levels of isatoribine (1) and

interferon alpha in mice.
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The term "L-nucl eosi des” refers to the nucl eosi de

conpounds that have a L-ribose sugar noiety. 20 The
woenim12al6kyl ", as used herein, unless otherw seCcT/us2004/018011

i ndi cated, includes saturated nonoval ent hydrocarbon

radi cal s ﬁ?g\ﬁé JEN §§rﬁﬁh&mh iBloaBEtied loadichapes inHOWirdedtels

(i ncluding fused and Jhed bi cyclic and spirocyclic

nDi epatiensy receiving I@WPW&) on of the foregoing

noi eties. For an al kyl group to have cyclic nvieties,

the group nust have at |east three carbon atons. 25

The term "al kenyl ETAHJEBMSWIETEQN@FM ot herw se

i ndi cat ed, |ncludes al kyl ; )

ghe car bon- cEYWER 2 <

def i ned \QRQ%(?he ﬂoxblﬂg e?ﬂ# %uﬁdﬂﬂ%@sﬁe&@@ﬁfdﬁ ﬂ%fay ﬁﬁluﬁkd as

al kenyl noiety kynyl ", as used herein,

unle&ﬂhmdhdomﬂse |nd|cated i ncludes al kyl noieties

havi ng at_ | east .one car hon:garbon .ir d:

al kyl is H s (unPriene gaY dreligie taéér} ?r%q‘ae{’l*g%% mm%r()?eﬁ]

usedn&pm@hﬁgsgﬁbess otherMAse |nd|cated |ncludes 0-

al kyl groups wherein alkyl is as def i ned ab ve. The

t®r m " Me"Thegems “trslepsjge” réfegs o HEQIPROVBE RYPPOSEH g an pentose or

mean oé’i‘f’g ént se erh(é@?a@aqggg t@)%%ﬂ&?ﬁcp &Eftl%%@@ ﬂét@rbgﬁﬂelor to the

The erm ? as used herein, unle

ot henmmlepqsnntn ofn edflnedP@PSUQrd oppyfERdaES WPWEOH) or to the

saturate rt. turated nonocyclic or fused,
spir qu£%n9<ﬁ§§)1hg£%%% ¢ or tricyclic hydrocarbon

referred Tie thes ghurineielead toinitgpgendusbilyclif hetaroryeBs-t o 10

carbon atons, preferably E 8 ring carbon atﬁnﬁ. les.

Exenpl ar yllsemp Spepiding eiepde ngr SOPPE Pt Aggrocye

having f ot @il “PREBEARR! Yich § nEALRRAISL HounGRl hase

cycl opropyl, cyc utyl, cyclopentyl, cyclohexyl,

cyclthntghu@nmombdb%h%@GKBFE)ustratlve exanpl es of

cycl oal kyl, are

fol | owi ng' heotemigfﬁuéﬁ Sbc%s Ut %}h n%lehé E‘é 50%510%9(15 thltfave a

usedLHﬁbﬁiﬁgmMﬂbﬁgs ot herw se |nd|cated i ncl udes an

B0 °F emoval iy i B oo She AR OIS stuated

naphtybvalehPhyittaftdf Mad: cé}s:h@vm@megheairdnemea; airccydid odigtieas

used herein, unless otherw se ated
aro nﬁpcp]gdna&@sq;%d@pégﬁgtbpc@ nd ISHE%%? can(aﬁtbeag gra com%matlon of

cont ﬂ'le"f d;@%)lf?é]ﬁofeﬁes fretidn 4181 BfoRp tdHKRe BRLD niidties tiedrdupomst
0, Wherei n each heterocyclic group has
have at least three carbon atoms.

25 The term "alkenyl", as used herein, unless otherwise indicated, includes alkyl

moieties having at least one carbon-carbon double bond wherein alkyl is as defined
above and including E and Z isomers of said alkenyl moiety.

The term "alkynyl", as used herein, unless otherwise indicated, includes alkyl
moieties having at least one carbon-carbon triple bond wherein alkyl is as defined

30 above.
The term "alkoxy", as used herein, unless otherwise indicated, includes O-

alkyl groups wherein alkyl is as defined above.
The term “Me” means methyl, “Et” means ethyl, and “Ac” means acetyl.
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from4-10 atons in its ring system and with the
proviso that the ring of said group does not contain
wouwmsadjmeent O or S atons. Non-aromati c het er BCY@IS2@4/018011

groups 20 include groups having only 4 atons in their
%pa or %cg@hé‘hﬂ?dg%Bﬁ ebrhrlies B&h’ﬁ'cbﬁtaﬂfr@l&ﬁoﬂasof from 3010
azetl nyl
1%05 NetaLanyald, Carf6:PMBmb,Such as
OOP%§Lh@5é¥é§%ﬂ% es of%hon a?onat?c heterocycllc
di hy ropyranyl, piperidino,
oxepanyl , thlepan )~
2- pyrrollnyl p rrollnyl |ndoI ,
411- p WZ: |o 0 o q
di t hi g h|o :
dohydr SRy ydrofur 2 azol
azabi cycl o[ 4. 1. 0] hept an indoI d
pyrazol yl Thé tetraza}lyas usepyhemin, uu}lbss Ot}ewlmﬂlyated fingfudes an
i ndazol yl', indolizjny nyl rid :
tlfi azi nyl 'I'hq: EHP oY 91|embﬁ_rgc|{] ‘Fbetteé?cfyail :]18 usgé/ herelgﬁ {&/4 otherwise
fur oy 4l 'wlxﬂoms mes H2/s6896h,ed 9B dRrods tﬁame\mg off saddrgroup
ouq c ({1 g[(ﬁg \%}3 cl?%}f 4 8[)1%5 FBMeiPenddy el but aroytlatic heterocyclic
at'tac (C 15 attached) Fur{ her,
menbéef rocycl P’ nay be optionally substituted
hatonms are substltut

r\lJ:

ring SyStfﬁBwﬁwtqﬁﬁgﬁﬂphﬁu&ﬁﬂﬁkﬁgyﬂb$©ﬂwgmmup&cﬂuhb&mtoa
have at least 5 atons in their #Z %Qé’ Ia ; orunfused
heten@tV@H@BC@WB@E@OTPﬁﬁﬁbﬁ%mﬁﬁ BOPRE fﬁﬁ’s 1P QhE
Ived fromazetidine). An exa Ia q ]g

nenbearbon ﬁemerpmfffelplvé &fingupgrbon §t0m$| Exenpleryggloglfyls include
gr oupﬁclm@ymy:mlobutm eyplopentist exstopards Qyelghsmtyl and the like.
dlhy t et t HQRN

%B?L}ll & frhples[ et{c?&ﬁﬁiéﬁtaltyh&ﬁ%d b ﬂu@ggﬁ{n‘ﬁ&)ﬂt
mor pligowingy: thlonDrphollno t hi oxanyl, pi perazinyl,
azeti di nyl, oxetanyl, thletany honnp|o- i din
PCT/ US2004/491 <az-u Aepl zgii:7
t hi azepin 1 et ré ydrop» |d|
|n1dazoI|nyI |n1dazoI|d|nyI
3- azab|cyclo[3 1. 0] hexa
qui nol i zi nyl . Exanpl es F jc erocyclic
groups are pyridinyl, imdazoly yr|n1d|nyl
t hi enyl ol t hi azo
| sot assgea aayEd bppien it BERAh Htemora] of oy mdrogen
i ndolsydh asha&zl &f By | benzof ur anyl ci nnol i nyl,
gx ad 'nﬁﬁ&l‘céﬂl mcl‘h{i‘és&%ﬂn@aﬁ@ b%d nonfdﬂcﬁrﬁalﬂl rhyierocbzﬂm@oi llpB eaneriryihg one to

enzot hi ophen enzot hj azo] yl , 0xa

qui né@@lhﬁﬁmatontj Grehogiapteshippm O; )ﬂéé‘ﬂﬂ BEVE?TW@?%&GI ogyclic group has
the groups |isted above, may be C—attacth N
N- at tdactvent contasn Bvosadigsent crs&saé?lm donpgpmat &ﬁ%@C 1cggroups
a gr iqpd orbtot ficmh 5 mmmzéhe@ THEPYBEN] RRcResHPcy G grops
( N-at, tc‘}agr %xze i%sed I‘Jlnﬁ g?s%e%s %nyéxa&ﬁ'e %E‘E @?rl%ﬁﬁi))ared ﬁ&@roéych@ group 18
on an&akmn@«hav&kﬁmnsmhwuﬁ,Amwxmnﬂﬁ@ééﬁnﬁﬁﬁﬁﬁ@ﬂwﬁymwﬂﬁgﬂmp
to two_0Xx0 X YECddifolinyl.
ar oup dee) fznet e af DS HEBHEs BheR el Bl @piEq ifotiny
vist h ©4eplee behdreSomsticlheleratiyologibinpsomppyrhudidingl |tetratyqf1i@ﬁurany1
illustrative exam r ycllc
are dapydRfprapyl oWFa}HngﬂHS‘iﬁ’I tg’i gfapva“ﬁ Cﬁgyt?%ygn ;

OH tgr;hlydrothlopyranyl, piperidino, morpholino, thiomorpholino, thloxanyl
piperazinyl, azetidinyl, oxetanyl, thietanyl, homopiperidinyl, oxepanyl, thiepanyl,
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OCNHNONNN H, HHH" 099 0S, N~CNNO3

NHHH 13 WO 2005/121162 PCT/ US2004/ 018011 coo )O,
wold/1@160© O 'S~ NH and I n the conmpounds of Pormsk@4h18011

where terms such as (CR7R8)t are used, R7 and R8 may

var yOXM@E)H]gF %ﬁgeﬂﬂiﬁ rtﬁiahéiﬁncgf 12 ﬁ@-@éfﬁhﬂdroﬁ@fdmyﬁlﬁ@mhnyl 3-

eqyal CHZI linyl
CH(xﬁﬁfem(l,cm@Hx) @&m&:ﬁ@)mang} dgn,;fyng e m%p anyl,  pyraZolinyl,
Si m Al@lrangig Hl‘ﬁ%{pl@%f cgirll%dr%%rréﬂyt hih@dﬁohﬁ’er@@ ARFdRFurkie,

def i ATt term " i mmunonpdul tor
r ef q1y$azbh:dmﬂt mnédZObnyl,si}m@qZ@]@dlwlpﬁ“@?@b@Y@O[édp(glé?xény

di fyi.n [ . Rlogidah

KPR DREHRY, S AREALANuhJIAE SRR

r ef e};esermcmgoaﬂm dré p}yldarfyl,amcﬁamiﬁupwllmﬂlwb mpeselyh Biazdyl
10 t he |n enti Leven d
nor e pazant Sk SEVEL des e R SRR BEbiy ], Maiacolyl
Who @iR1yalquincsikylof soqiﬁm@ingp malglyis l‘l»exlrznm@miﬂeb en'ihf@ra{nelg m

al so enconpas e
di se@sw! Wﬁnip 4°i3ﬂ %/I‘Fr Lrpgthalg?l%a@g §ﬁg ¥1ér |aﬁl 9]1’ {r%élr%h@?l
P@VG t@ﬁfc[m}tloﬁ[ﬁmﬂ oﬁé&fé&o@'ﬂ Slﬁ&ﬁ&olyﬂf&ratz&iymbemfurmhﬂ or
Lect neans an ani na
S p

lezotbwpléqpé{h beng];hkaéglyl &)8%0?azolygtqumaaﬁmyﬁﬁalggxa%%gl

r ab bhe{phth%&ﬂ?laalm SropSEi&inyl. The Bore dSRIFTRdups,| Iaﬁ dhﬂdd figm the groups
chi neri ¢ and frans enic animal s and ma

he
| treahs’c@iﬂbw&amabbé@eﬁ’ﬁf??}@ﬁ op-afished HPEE F1C ﬁs Pl E?r,ﬁlstance,_ -

pat L8 ]ls.mer%d fréf%{?ryﬁ&te ma@rb@‘;)%ﬁhL)M (Nﬁ&ﬁkﬁw@ or W%}‘leC-

human. a sp ecif d
eﬁbodﬂm Flhr@lep atiwneror ﬁ@gbp&a@olﬁ oy bt ER- by @f-attached)

expo ed e ] :
e a5 LRI Ml IR ey e ol

0- 2) sutgtifuted opaggrie da?l)qn aul fir e oidnorer aga(sl by o1 to twae%ﬂ fper

(age 18 ﬁ@qjg%a%% (5 nASLLANE bbb A8GCHS AdaltBN sl bR bstiuted

with oxo moieties is 1 1 dloxo-thlomorphohnyl Other illustrative examples of 4-10

20  membered heterocyclic are derived from, but not limited to, the following:

0o NH000
O 5 A o8
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i ncl udes i munoconprom sed patients such as HV
positive patients, cancer patients, patients

wanasrigoieng i munot her apy or chenot herapy. | n RCT/US2004/018011
particular enbodinent, the patient is a healthy
i ndi vi dual , i. S 25 ot her
viral infecti
The terma "t

di sease or |nfect|on or 5 cause thereof In
particular, a therapeutlcallg ef fective anount neans
an amount sufficient tooQrgvide a therapeutic benefit
in vivo. Used in connectjofi™~wixth an non anount of a
conpound of the invefti term preferably
enconpasses a' toxic a at i nproves overal

t her apy, reduces or avoi ynpt oms or causes of

di sease, @G%H&%% of P&mhler @RgHeits &kh w@NR@fareﬁsed R’
n

synergles mnt ot her 10 therapeutic agent. “%E er .,
pnmmam\aitm yaChfﬂﬁ@@PIP okt kU tFor insfaape whgred s 2 the term

amDu CIBCRBCHAC bt

gr B Bk Py L RERERS of L LR bR o

i nf egirhiee of simdarmepiies fdhnswﬂbladhecﬁcoﬁﬁi Crféllle 4eﬁP6’@P$ @R’ and R”
prophyl acti cal | effective, -anm

amount sut¥s tE"l”éﬁ’Pmluﬁo’BPé Rl r? il t | a r%tclrt?tlﬁfc:}%%ég&as capable
15 r gEMbAiBAELhOhorMRl SdBe@dnt irhlﬁumd’ﬁye(eml thmugir stnulitiveas e
associated wth the infection. Used in connection
mﬁthmamﬁﬁﬁﬁﬁnt of a conpound of the invention, the

term prefggal QJH?/ prERFOIPASERT0 el Pl RpOR: obinpssition of
i nproves overal I" prophyl axis or enhances, t

po op hglimehiion tefpfdvertaydisshsegeniifigd hgypiadn mtteﬂts éf?é??ﬁgil as having
brop I’% éﬁl %gs!e%r Qvliu? %.llgedE Hﬁﬁe(l)}ftdegeléﬁﬁg buch BR€ask €THR tetrf also

conbi refers to the use of nore than onpe
prop Ex)ﬂoa@)hd;SES pr2@ntingifunthertinegregsiontof the sligspredn patients who are

f :1 rer:J :altrga:a e&%ﬂg grrgme?r%{g{' sérh‘%lrt(lr% ch fsd@sdranner t hat

Itive or syner i stic.
The ter m ke @ i‘pagént? of ‘eu‘sje¢t6 mefns)jan@anisned (8- nepva norse, sheep,

di sease,_ .di sor dltlon f
A5i e ehsken,fy ejbéquaﬁ SH % ZoNse, 1 Lt rﬁﬂ)bqp ggﬁgédsﬂg etd)) &1

di s O‘iﬁ%{ma@ﬂﬂélﬁlﬁngCQﬂﬂéﬁd A, tralsgenioasinmit andmnymls badhe treatment
di agnosed as havi

di sorgreYengpn e%lﬁ@\/tlpilaﬁtlon thg)ter n{ﬁ?tgegxi ¢ or}g‘sﬁl;]e%t %réi%ﬁa%fy "means a

deve Inﬁ)ﬂﬂ%%r’a 1R (thst brefe@éﬁlﬁé{ hi@ar. N ad;pm'smbodlment the patient
raer

di so or condition, usi.n
or subject is infected by or exposed to the ﬁepatltlsgC i 5 celgt)am QlLbodlments,

20  the patient is a human infant (age 0-2), child (age 2-17), adolescent (age 12-17),
adult (age 18 and up) or geriatric (age 70 and up) patient. In addition, the patient

includes immunocompromised patients such as HIV positive patients, cancer
patients, patients undergoing immunotherapy or chemotherapy. In a particular

embodiment, the patient is a healthy individual, i.e., not displaying symptoms of

25  other viral infections.
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t he di sease, disorder, and/or condition. 30 The terns

"a" and "1i" indicate the specific stereochem cal
woanfsiigusat i on of a substituent at an asymmet PCT/US2004/018011

carbon atomin a chem cal structure as drawn. The

conpoundsyd %éﬁlrd V\g@@tﬁ&lllfﬂ efdcBiv@hhounf’ feftgs 10-ah umamasy the
configuration. 2005/ 121162, PCT/ U 004/ 01 01

The aomrpmm@fs;heoqurwen PfieiRRte proiidy 2 dspqli i the fgatment or

phe n}g)re elrﬂg O Of Vutaﬁéljigsl%g@ kd &Ry c)f“?hhl%ﬂfe%ﬂ%b@ﬁ' asﬁﬂﬁf&ﬂthth v1ral
expriessly depi ct ossi'ble tautonmeric forns, it

to blefeumaﬂemsnmbmdud@étdlsﬁ@ﬁmliI'“vaTe PissmipEkfe Agse of infection or

co ﬁ{)‘%ﬁ i B%{ﬁ%y e ‘ﬁﬁe 4 Jth%ra{oflfti‘%}lg{e %rega‘?r&utﬁ% Iﬁgans an amount

speciffidert cmmeudda ﬂmrapeuje:ﬁqemfé @ tiyo. tUred fimeqaneciion with an

dr aw ngs or exa -
{hat STaGAPER BEDoBre vty i Sp HERFR psPRE Mol RERE Ehd

s howpxichniohel that éploverovehbithierdpgt wddces on avolie pymptome Sueuses
t he sane conpound

0 an dasepfq, pien a@esgtﬁg)the%%% 1C eK}n %Eyljéﬁ\?%)é?xﬁpélgs \9163111 ?xﬁ}her
N gXaQudiRbyert,. Ho® H He *OH 10 Sone of the

t !
(o ot arpbReady cgrar Sepdp SpTe el e

rac e{;@ﬁfo%nd anglé erveﬁﬂc%ltolr' b@er Ltive fh@ﬁﬁiehmﬁicﬁenamikmﬂt in the
di ast ereoners. such single s%&re0|s nmer s,

rac epjat/@moanﬂquﬁum, EREECRR EF g:g?ad giral jpigeiiony ﬁ %roglgllacncally

W thip t0e arﬁ&ﬁm? ggef&bﬁ 2P h:8 587 buFiB@N6 bRRent initial infection or the
Pr ef & abl Y, ventive conpounds that are

agt i weuaeree gs@ajead iof 1 ifpetiongr b glswﬁ asspeiptad wih t qu mfcectlon Used

| I i d erabl
L e

(i.e encoﬁmessessaymmtbmp emoantision inprovys overal) geophya¥is or enhances the

consi st ﬁ%?%c (e?ftlcgcy ofyor%\é ﬁ? \91fth &%ﬂmef iﬁ‘t% mﬁl'c bk ﬁlerageutlc agent.

enanfi%s | oneri ca pure), an
opti cal | yTpaesn Cia rdfpmhmdtlchﬁ\rq:fnlg torthe @se ¢fanpr9 than ep¢ praphylactic

t t.hat 20. |
Aha e onePrT ey PR ercpryrs PR RATRA! £ sl heir

of t hepaies efidctd sy attitiveror ayrergisied in a formthat is at
| east IéO%otlca,I ure, that is , a formthat

cont dNAETEL F"’élé‘gtreé‘é%/fof a single isomer (80%

enant i O'Te(l} c ﬁg\ﬁéﬂﬁﬁgidl@ea@e d)soﬂier @t asilgiondroar dCurEg dsan

"d.e.")), nore preferab) eas %
( amma% that may beppredlsposed t>c/) the dlsease Ehsorgero a%g}%r condition, but has not

25  yet been diagnosed as having it;
(i1) inhibiting the disease, disorder, or condition, i.e., arresting its
development; and
(ifi)  relieving the disease, disorder, or condition, i.., causing regression of
the disease, disorder, and/or condition.
30 The terms “o* and “B” indicate the specific stereochemical configuration of a
substituent at an asymmetric carbon atom in a chemical structure as drawn. The

compounds described herein are all in the D-furanosyl configuration.
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e.e. or d.e.), even nore preferably at |east 97.5%

(95% e.e. or d.e.), and nost 25 preferably at | east
wO2665(198%2 e. e. or d.e.). Additionally, the For rarastoou®18011

i ntended to cover solvated as well as unsol vated

forms of fagohf&mtl bf tﬁ@imswmtmuye:shlbﬁme phxampnen of

Fornmul a | i ncl udes ounds of n
st r UlgBamETiTR Wé‘t]ﬁFWHlﬂ BEY TS Cﬁ? f% %Slg %rt?%ome

WO 2Q08{ :l‘t%;‘goq% URGekstbRPAH 2B 1 1s infhidto exprespitesy of

sol vates include the structures in conblgﬁylon

i SO pha@tpmqm: formepf ﬁ@ﬁgplcteﬁéqrﬁwp amb'ws@)t tQ tg%glfargry foa
etig 01%'9 S{Ppo(?l'h% SR ic%ﬁ‘b?@he ﬂoﬁmﬂﬁ‘ diabirB. Fér eﬁ(@lﬁipl@und;s

e I nv ntlon i ncludes pharmaceutically
ac c emtdatstczed pordiorugs | theheeeardleas afi vigiheyorof {hg gubstituents are
met ahol i t.e oo bS
of s%@ﬁ' 6%%556’%&“ gfr? %{O %yq%rg%gﬁgﬁ%rﬁ?ﬁtl cal ly
acceﬂioabllﬁtmreadnplgbelow) a conpound that may be
converted under physiological conditions or dy
sol volysis to the spe i ed conpound or to s
pharmaceutical |y acct p | e t of such Epnp un?zo
prior to exh|b|t|n ar nmacol ogi cal, s).
Typically, the pré rug is Jormulated with the 1
obj ective(s) of roved c em‘t‘aI—*St abigl i ty, i
pati ent accemgn/cﬂ\p
bi oavai | abi |'i ty; proloriged/ duration af actio
i nproved organ 2sel ectiyity, inprovedd or mul at
(e.g., incr eas/ed\hydr ogol ubil i ty), and/or detr ea®ed

de effets ers (ie.,
T 1y propar S i FEhiokhac hageRiad e ERRoRBmers (.
met hegentlallpfide biothda stegaofspms1sy; hiafasiatemi@é/ of@EdwPLYd by
15 Burger's Medi Che [
172- T iogss 1y aguse <ol it ARl i(oRIE S iatcslond
J.  Magxtufeh &idteof 40 intddd toZ&hﬁltl{lﬂQ@@QpeSﬁ tnr pr@cntamventlw
Pharm Sci.., 765- Ba
Res. Preferablyshe 12%1‘[%39@%130“1’9%‘2}8 d I% \Aﬁn%cggg?rﬁ Qﬁ)érﬁl}a
E&gs op Heally pird Tl (1984); Bundgaard Desi gn of Prodrugs
El sevier” Press 1985); Larsen, Design and Ap

i cation
of Pr odr uds geroraliy updssteed BOhestEd & B A PlicatS b2
(Kr 0%3 (ﬂfng h&ﬂg%&g}i c%rala(!enter GQS one ﬁ@ﬁl‘a‘mﬂﬁﬂt o‘éﬂf@d amm; is one that

Publ i Dear et NN
748, c&t&istsZ@Q%n(lﬂQOﬁ)one shihativo Eqsmgle enalylome%? nﬁ@gﬁlp@gpcally
gLI B %gg'% lca%f}gu%% gt}rgpogg? ila\ﬁ%m()gegtﬁa?n) one 3igal e i€bne that

pbar ngisau ﬂﬂaﬂa’ed)ryera:ally pee aat epotiomeicallypyrpt Bigeaably. dhe

?ﬁ?g&gﬁ}% ‘{r)tga gr%se%g{n%%t;oéo%c& <¥ th anog‘g gga? 1sm Qgéi' @@‘% optically

CoNMpMALtharis $afdrmttm ce&thins d’&ﬂt&st 9IWabf g/smgic otomh@(S@%d;yantlomenc

d b f .
g;t @Héﬁ%@é egr i?rrds %ﬁ;éqrn%caléﬁ %ﬁ?eg{)%?i & 5'3 1%% (ﬁ gf%l%B 'y%'ﬂ ﬁaét lgg% (90%

ef f eGteS or dl @?%eem&algwfér@bly ariesst 97, e%s(9s%hlechr cusn ahcl wost
af fect the pol ari 0y
25  preferably at least 99% (98% e.e. ord.e.).
Additionally, the Formula I is intended to cover solvated as well as
unsolvated forms of the identified structures. For example, Formula I includes

compounds of the indicated structure in both hydrated and non-hydrated forms.
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the Formula | conpounds, alter the way in which drugs

are distributed in and 30 excreted fromthe body.
weélawsverie2i n some cases, netabolism of a drug PET/US2004/018011

required for therapeutic effect. For exanple,

ant i eane %[an%ﬁéé 3¢ s@@ateﬁﬁclé&tthe RiaRRlHh EnihaRa withlsdprdpanol,

converte their active fornms after they have been

t r ansipanol,auethanph DASQ.gHivd acetads, poetig w@wrzéeeaﬁﬁsz
PCT/ US2004/ 33308 conldiast %Bmﬂﬂy% BhSPnBREADo! i
|1 OC

t ransf or nBt on o em cal reactions
t hat phﬁrmyceatwafblbrecaeptaﬁletpgodﬁmsa;ﬁmhna;ﬁmmyy basiva meabelifss, and

?? 3 ep Arés{%gi@%qg?eﬁgpﬁ sslts o% stuch rgg)&%gux}ragtag&)%eftaﬁgﬂtess the

o SSUSS O participate. 5

A feature«g B]@efrﬁxﬁée@f&a’i]@l'a@ceﬁfab]‘é%ﬁr@ it hesepound that may be
transforrmtlons is that t nmet abol i ¢ prod cts

" met abyokitedsnder plysiolagical G9Bfipns 45 & selkly % ohe SH?F%"@@ compound

alth ARk Qe HARS saHITBEhTBmybidlathridr tos8ibiting its
pol a?y%r é‘uct Stfgg{ang}gs W|Sth hi m?é 3)/\/\;;&

par t lpharmamd%wﬂ pdfece (s Tymipallyhthp g méa%fowula@iﬂ d‘@%‘ the
Hﬁ. ﬁsve&sg his gw%\feﬁ U 1c£§fél51hrt)ﬁ ﬁ’gﬁkrl)yedfﬂaﬁéﬁttab&waﬂ&e and
In

e rena t ubul ar s into pl asma,
10 Thosplisos hmpobst bipoedatilmdrelonged daration elpctigpgmproved organ

cl earg %ﬂ){bt?g%ga| Legﬁ?ﬁﬁ{léﬂ n@ I‘ge @&&?aséh ﬁ%olﬁ@ﬂiﬂy) drf/ R decreased

drug Y onpound,” one w t
a | 0wkl effpay (eigh,itenicigdeThs poémsg ¢ can begeztci;ilmpr@ﬂred from the

; Szg ?:gli% Olg’gﬁ:?f\g%%’?jﬁﬁﬁé‘%ﬂg%}tei%d W 19 the'\éptr Sﬁg %E thogen?escrlbed by

or anli ons” an
118 t By P@Mmﬂmaz emahzswbwemg Gchistrm, t,H@228, é’ﬁ%-l?ﬁlr{alw%)

L\'svire%%%q' otk £ M Chaedt, RO SiouB YRR et 12

an? %@ﬁ@ryci |%6{7{il765 lg@i hBagiHatVd, Bmgll);es?ee 3,220-230 (1995);
antipyretic agents u retr

bOdyp OéoraAﬁ’(‘ﬁ"geS ’ﬁg’légR%?ng n@ﬁﬁéﬂ%&%ﬁ"%{ @gfzfgr[l gf Prodrugs
p-hy ‘ﬂ%ﬂé@f@l@?@s@n9éﬂ)dL2(r§b%eD@§@ﬂwﬂh®mzcanw ofProdeugs \idg Design
used today. Wen dose of acetanilide is giv At
@8r s and Devopnang éﬁggqgegaarq@rgp@(ﬂt pk.&ds- %ﬂgécq&@w&q Jjshers,
the H|99ﬁn%e§%gﬂegetﬁol7ﬁtogw W‘EQ 2t§h§93c (206@) Q&Hﬁl,et QIQJ

acet an princi n? t‘i
secomkahmaceyticat &t Riemedieal 4ﬁfllw~71ﬁ é 0 qoéxﬁ@ﬁ 9&?‘} §“d ?’P?e eta

met ak}\%noézol ?Cﬁhaﬁ' rtq) n concentration reaches a peak.
Fi nal ter a f.ew hours, the principal plasm

conponent “Agharnfaoettiodlty avevainelablige’t i tntended formean a and
can be excrete framth
e SRy e B e b G BB Pyt
the %é&ﬁlﬁédto‘éﬁipﬁundccﬁ@albﬁle@bﬂrmahmgmnﬂlhb yodmpmsttchugs are
25 "A har maceutical ly accqe%t abl g satt 1S ogﬁ%sar%
mean sabsirgiep Qrﬁhfmltceltr‘éqcﬁgns &0 ]?:eérlp 8?‘%‘ @f ihVeness
of the,bLieerrasd. dSheddeBRARS oMerdidit, \S]ﬁ&cmﬁlhldsdafﬁim‘qhepnldnty of
and that is not biologically or ot herW| se ‘é“%",%

18 uted i} and

A corthoBarub] compowiserier bR WV pioR dugs g
%f TieLen Plf%n%e gbcfy I-?ow?é%lf tifdofiatch ks, RRtdtolislof Batul is required

flunctiona groups
for therapeutic effect. For example anticancer drugs of the anti-metabolite class

must be converted to their active forms after they have been transported into a

cancer cell.
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accordingly react with any of a nunber of inorganic or
organi c bases, and inorganic 30 and organic acids, to

wobanim1aiphar naceuti cal |y acceptabl e salt. ExenpCatg2004/018011
pharmaceutically acceptable salts include those salts
prepar ed §iycdBasHhQH uﬂfergtohﬁetab’éﬁﬁrﬂwftdﬁlaﬁén diﬂ“semp késictht
invention wwth a mneral or anlc,aqclld or

" i nor biapliemicah geagtions applay 2 Elf t ’c TG RPERR ST B} ‘fealiu&e rous and
pyr ogylfat % mih s dret-@Smetgbllikntiethe libdrsaltibugiesherkBsiéOmay
2005/ 121162 PCT/ US2004/018011 phosphat es,
rmnohly@ipafg@énﬁhosphat es, dihydr ogenphosphat es,
ngt aphos pg? Y6 chd? z}/c':te?fgﬁg gﬂﬁ%é/%sf thggé"éregﬁ‘fo%%ong QRS

di des, €S, propiona ecanoat es
capr mleabeli; pramrc;sl, ait ‘@sstabbbtesiheresnore gcdmubgnrthﬁ payent drugs, although

capr oat es t anoat es
rm|po A gfﬂ@gdrug ag Sﬂlgf ylgﬁﬁgr a 8l§r Sr%d 05;[1 Cg@s%tnge% with high

f umapgd Uﬁﬁater higioh eﬁafﬁdaeﬁtsg Km&ncﬂi pﬁsséb-adly@atwsmembranes also diffuse
hexyne i oate benzoa chI n

ot RS SO doerERdar e TR SR e

Bt hgxyd enaQatemcedtBidie hataslowstdal dﬁ:&hlﬁﬁ and a long per51stence in
xyl enesul f onat es,  phenyl acet at es, %pcgmgpl onates, .

phenghiethedyr Hedsug is mefagplized to 3 megego one wi

hydr gﬁlhb‘ﬁ YRGS, i8R0l X8 tio%rvhﬂ%ta @featly reduced. Moreover the
met hane- sul f onates, prop aneSL?I)fonat es, . napht hal

1
-sul fsmqa”tcesscrenqapm@qham@ﬁ%foma@eme%lﬁé@fégls inthe Proxgma enal f”b“‘le?; o

~mandel cﬂnet e Jrgnc}ll{}ﬁal lﬂlglle&ilé X&rzﬁé’%%ly oldr $AB&ihced. he

desi red Yaceut cal accept'abl e salt nmay be

psepar ed hy a apr;c1fwthb]e@mmchmd(aaamphea@id@l)|and peptangide are both
for a treat.nent of t efr ABbody t

i nor &Hﬁl n.glﬁesiuaandsaalﬁwrg éc elatr umrg ?r?%sk?g}ﬁl%dgdlﬁlhl ody to a more
hydr Qbfaﬂﬁﬂcﬁn@@ le€fectivd hfethfnbh:te,athyﬂ;roxyad:ertamﬁh(h(@pqﬂammophen), which is

h h
gc |03 F\)7‘/1 oéj{g gtﬁg égd%ic g&ea a §8§ed3l% a?ﬁga}nél d]é i§ %IV%P to%[}ue?gog A Successive

acid mé%@ﬂ@k b&ak aag ibay ﬁmmap]aﬁnﬁﬁblqdentlﬁﬁj' o]Dumlgahe ﬂrst hour,
pyruvi c acid, oxalic acid, coI |

20i d acqarplﬁedp, %lpaxg)plpaaldqladmag nggt 311 &?&F%‘WF %tk‘ne deetanilide
gal agh Ml BNk GheAftEbolitddteRMMRIBhEYDhONYra B ﬁachﬁyﬁbeaas Finally,

citric aC|d or tartaric acid, an an no ac
asparafteica fgwihgutsr thg Prneipal gloges @m%}?e%fﬂ%?ﬁgﬁhﬁr Iﬁﬁt;%oqlt%ﬁ%tﬁs inert
as bepg Qz{ncbeaegtbx@te‘arfmﬁpthe bORAMHGs, A6d $lasndh BHEn@Bidhs @€ brik, or more

ch as p-toluenesul fonic acid or ethanesul fonic
aC| d memarbotme, alsiwiell as the drygaitselfycan bp PRArEAFRNRAITIYY iIgPogimt

aC|d t he ired harm o)l £ 2Sal fhat ret
fay be pr e&ﬁ@&nfﬁ? %\cﬁl y%‘fjl &5}%}?@4 et ﬁ?egﬁgf%?lmgxgnp e ains
t r eatipeiblogieh] dffectivienes ofithi drewadids and bases oftn ispeciffed compound

or gani ¢ base, such, an am ne
or t @pf thet V)not biplogicplly or 1|se Hé}i%?lran? A eA & rrépci%gﬁ gpﬂgfn\(lennon
ear t hyfiBioddess WA tHcidW, a bifeicihtiyebasic] cbrl]mt}rﬁatwtweal groups, and
exanpl és of suitable salts i nﬁl ude or%an C

der i \aeepréinghnreast weh asy (bfsa nugibe ofégorézf ot Oégaéxhcsbases and inorganic

gl A %rga ARk 8o fd! dﬁ%ﬁnaceﬁ@@lﬂ}né&ép{ablam tBxeinplary
am nes, cycl’ic am nes, such as piperid ne,
pharmaceutlcally acceptable salts include those salts prepared by reaction of the

compounds of the present invention with a mineral or organic acid or an inorganic

base, such as salts including sulfates, pyrosulfates, bisulfates, sulfites, bisulfites,
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nmor phol i ne and pi perazi ne, and inorganic salts derived
fromsodium calcium 30 potassium nmagnesium

woanganese, iron, copper, zinc, alum num and | PCRiUSR004/018011
In the case of agents that are solids, it is

und 3%3 gp%ggs,l?ﬂ/on%ﬂ}‘;%ggegﬁﬂgsﬂ%%sj dihjdaeeapHospHialaf méthghosphates,
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particular, thé nethods and doses of the prese

{ .
o ernhonicecd, HaliasieRen. SRR HATHOEG ADH O Bageulfonic
pat i en Splahadi ng, but not linmted to cancer
patient’s, H'Vinfected patients, and patients with an
i nrunodegrEnies iatdnviee dingmasdis aFarithbe desired pharmaceritlyds
can be useful. for, i MmunocQ q { ent r Nt
I A A
Pr es gthe iffeY @1l iwth a8 iidr@hiar ug@hislbasepsuch paen anipg (primary,

under goi ng ot her anti vi r.al eat nent s tion
351 nottenay Prigas prabalis VSR BR L g IR |
usef Qe RAkHAIKeS [TRkstrative kxaiples dfabitdbief selts inolnde digee
patients include, but are not lli mte to.hea}lnir:nlgnﬁg};&nary
wor k exles degivest from awingagids, SReas Sy MG SO0 P A FE g Ve s;

m | SalofaRfl By aknBRGhEd Syclie Aininds aueh avgrpesise,
patients traveling to, or livi ggg in. fareign.|ocales
i n pawdrplwline and piberazing PRAInPIRRE BALSIIRYEGd Ry OdTUm, CaloTum,

30 potassium, magnesium, manganese, iron, Copper, zinc, aluminum and lithium.

In the case of agents that are solids, it is understood by those skilled in the art
that the inventive compounds and salts may exist in different crystal or polymorphic

forms, all of which are intended to be within the scope of the present invention and
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soci al aid workers, mssionaries, and foreign

di plomats. Finally, the nethods and 30 conpositions
wonaelsudeiét he treatment of refractory patients ®8CT/US2004/018011

patients resistant to treatnment such as resistance to

r evegsgiflel #imalab. Pt ase inhibitors, protease inhibitors,

Rt B S

I nvepippaRTERIC PR ACherpaTefsby st andard phar maceuti cal
procedures In cell cultures or experinental aninm

f oFhechsessptinYHen PRWAETBEhdSHEr Erakee PiatTEOR: hepatits
%) % @:fvquE‘ %f&%ﬁ‘ Ll }%a%@ﬁt iRRGathgedEDS0 (the dose

erapeutically effective in 50% of the popul ation).
Th e d os e Tlaet presedt ibesniiew firthendrevidgesanathnds fgapfrqdcigg fect s

Is tk E@ﬁ%@fﬁg@ Jﬂ;ﬂ 5%t e FomfaR c%ﬁlpgﬁ&ﬂrcﬁ%&ﬁgmatﬁﬁl of such

t he ra e data obtained fromthe cell

cul t u&rﬁpc&mdﬁm@ thqloadhstrrain of @dﬁl@smdhmtf@ém%é@dfoﬁ pyevention of

for ng a r.ange of dosage of the conpounds for use
%?Pﬁhé gi’H%“ oséoé% of such conpounds lie

po ef er abl yhe/\migmumdeaoﬂaangmylaﬁtucd)rrthwmﬁm@pse of a Formula 1

concentratio that.10 in EDS0. wi t h, I

o't 6XPEIPY OF P AU s » PSSR R Bty hble oty drace,

depepgidd@inthR®foute e cﬂmagﬁaﬁmmmWew@cbf an dnfbd’lmn Iv\olll vay,

of administratjon uti I(Lzed Fﬁéafné und used.in .

the HRVAEE VG haeatirgeRhiaveRy of g HRGICEE ecng‘ief9 1

ef f eGliengr H95R isGRMiIDe08! THEAIRE ahdid doﬁiebﬁseﬁ ﬂﬁmosfefréquency,

culture assays A dose rra be for mul %‘{a 3}?% gb d

b demall glgo Harh pespding ‘@,lﬂi*ecli} eqH9THg bp e RERASERIY §E188h a0

r ang?es%&%@ of A€ M@@&lai?atfeﬂle Jufetfle fdsir-regifBs can be readily selected

concentration of est conpound that ach| eves a
hal fbmo;smllledumme@rttmﬁwusfcosﬁ}@mt@ﬁ@f sugh f3¢8r mi ned i n

cell cult gﬁeemetﬂ%&s%'f'f @ﬁtﬁnve‘hh@n Q@%ﬁ'tl@tfla ell Efededrduman

| conmpoun A S i A
achi gutiens. dn pa:rt;(cldttn nhg meﬁ10és¢mi d%‘ﬁ@éﬁ"{erpaftspléfﬁmfeaﬁ@}écaéﬁe useful

?E TR3 “Lllrﬁgcorrﬂ)%ml%%ir aﬂ' ?gl)ﬁztg glgﬁldﬁ% Tl? gotqgﬁ]i@e%% EdlcbHatients, HIV

qurred to acni eve e of response.
Suc h infedtat paithtgrand priicbs witead 11nmung® gensrasiva diseaset Byrihermore,

determn efu n_h

be nélﬁslﬂ?%% S C?lb{y %Seleﬁ‘pqr lmm“%%g‘é’ﬁonjﬂg%@ Sﬁeﬁgﬁ%uglle i qwame of
chr omam@géraphya mefids pﬁd)daaeﬁfshaaprdsennnmmspn penRisogfefel{fer

i nventi on are pref rabl ted vitro.. and.t i

vi vo PAEs Wrgreyag o Sldanflﬁlé?‘lgﬁg?ﬂep gpe '*op 1)9 ac {hoﬁ?@fth@
a6t i Bidsynt idMehtdn atr@parbl&ﬁar]ymshﬁmﬁﬂﬁatleﬁﬁ fat Bskaofiyire], 1nfent10n These
vitro assays whjch can_be (#J el{ @;) deterkm ne 2% ﬁ/n nurses
adni PRESIESIRGIBNE: Byt 2z %%éle’iltF to heAdh SRR E St &t TEEI™ ’

i ndi %@Ep@&mafa’%\l’e‘r‘sd%lhtﬁry péisohel;edcher€;hilédaes ‘&Sﬂiayﬁpahéhts
which cells that are responsive to t he ef

For milaseling éowpbYine s, reselseised PBITHE iy ‘ﬁ?deslaFFdeStlﬁg‘Jdmg

magn ISB(HQ%](Q% k&S RRRS Enaliss, aﬁ@ﬁﬁé’lé@@ipféﬁaa@n FRRRY,QR¢ matheds and
t echni que Re assessment of the For mul a | conpound
30  compositions include the treatment of refractory patients or patients resistant to

treatment such as resistance to reverse transcriptase inhibitors, protease inhibitors,

Doses

20



is then evaluated with respect to the Formula |

conpound potency, and the degree of 30 conversion of
woheosHerwsl a | conpound prodrug. Conpounds f or PASAISRV4/018011

nmet hods of the invention can be tested in suitable

ani nmal md@dlc@)aaﬂ effk:a@mfohe ¢0®1}i®&ﬁdsiolﬁgleiinNenﬁml‘mm§),€ determined

i ncl t. not ted to in mce, ¢hi n
covs 1 B REeP g Lo ot e P e el Bt e
can tdiaBeReinig ek 1y, (the dedepethtd 501% ofihb pomAdtion) :iumll tBe ED50

21 2005/ 121162 S200
= pr GBS ST EOUA P ET 1 GUoE B A PP B

FOr mykidedn ©RORAA NG apéuticlREred thiseRd theBpedtic shdex and it can be expressed
phar maceut i cal | éeaccept abl e salt, solvate, or hydrate

t her abthe raiiolRso/EPst e or chronic treatment or

prevent i ofyOfaAdbtdifaerdrh 812 cOlf culﬁ?é']éihety's QR Witnhl s¥iaied can be used
with the nature and severlt% the i'nfection, and the

r out & foym@ativgiachngeres dagses 9Eihp AgrRaINETor psg in humans. The dosage
adm 104 RARS of HRuAAR trations that
1 gL AkE b B ERRr A GIRE L BARS of dftuRRPeoncentations tha
16 bénctude dtedilso Witk lititpeor nb batycityndihg Resagamaly Yasy pithizdhig frange

t h e i,ndi vi dual r
A% 8¥ e R e e éosggebf;/)l‘f? g%%cﬁalﬁi gte o? Eglﬂgl?s?ragm tilized.
d ue Tonsiydempdindusal 1nShtmheth@d:d)f(lh(smvetrrmon,dhetmmp@mcmﬁffecﬁve

conp et B BEmH e dOLaD TR HATE: > S dORgha o gpulated
of  t fanailingsdkls td\h(ﬂﬁavehh&cﬂﬁﬁ% pﬁamadblﬁéeﬁﬂratfoﬂrrange dhait mahldes

particul ar Formnul a ?%nds sui lé‘?ithe ]oses ﬁla{; 1
|é§ed|ﬂ]?t Eor (b qjﬁ%m‘ﬁ%‘gfa@HB the frat coPep FiagEypsiahalfpgkgna
Meas e & syhptoRa) 4s détgnﬁfne@m déﬁ Qulﬁfre ;Sltetatively, the dose of the
measurenents of isatoribine (g t he For

I
co npg oieplg gcqn@ﬂoa@cb@ay g‘ﬁ@nahlatefi Héané]agllnéo }s %ﬁ(l:lwazp a c1rculat1ng

st udi gﬁéma Mghtltahéﬁ ranpBbt 86 c&ﬂﬁﬁﬁd Whdi borRBp&idis bk Sorfceifitration
those 15 Fornul a conpounds that show e?fectlvenes

at | mxrecbf@raeléﬁ‘teraaﬁxeémagpﬁ%d@ Oéfeﬁmnse Feyichmtgmpation can be used to
58 np%?@a%c&ﬁ@? d@%ﬂk%@eﬂlm&&qn %Mﬁﬁ&@e@e@§ﬁrﬁ1£ﬁﬁ ¥y be
referenced el n. eneral, the dose per day is in

t he meagesdofor fexmnlatbadmg ecfolxnatn@e ligud ehypiagtography.

pref er abl ¥9@5}8&d@}aﬁa®co oL Eh RnBErPLe ;)pé@érxb@ Rkl in
5to 15 ny or treatnment humans 1 nf ect ed

hepavitito, sadCthem inwdesfor tiedasired ﬂ:l_erarpgumqpravmhvlagts: agtlp@r prior to
day is nistere i

0y B RuRE, Bt bEhT 1RO Phy o G bR bedlh Kl kiR2

pe ef emaﬂhbmdﬁfmmamﬁ) ofig s;iemﬁ@ @&@amgtlmotockﬂys mﬂmatad include in
preferred_ enbodi nent, such

DO B b e s anady PRI ST a e e ayegrr e B BT o
200 pymiuda B oIEIsRES eﬂ)ayedlts the dig B dHng gy eabnitndedfoedponse is
one to four divisions a %ﬁh%gdltlona

|
r ecoMPBTEREPY2S 2gBIopYaty B?%m 5 ﬁssﬁgmﬁatrﬁvfﬁl?es‘? &pplg Tiegmpound

cycl gsmasevaiuRah %1@9@9?&& t®the FOmBQADEMBIouaNpItbrds, arﬂttﬁ‘ﬁadegree of
t herapeutic agents n one enbodi nent, the daily

38 adervaissnef 8 Hormla 1 gpmppuad persiEgo ComtpoBp(sdPY L;ﬁe in ethods of
di vi %%qn%gg@(ga:b@ 1t daro 4&h 9&1@1@16%%@' hﬁ@élts%lstérﬂ dpnor to testing in

recommen se can be adm ni stered once tine
per Wweskys, inploding h'etgaopémltﬁémn r4th mees, £hipkes, cows, monkeys, rabbits,

hamsters, etc. The compounds can then be used in the appropriate clinical trials.
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per week, four tinmes per week or five tines per week.

30 In a preferred enbodi nent, the conpounds of the
wonvenkiwn are adm ni stered to provide systenPCT/US2004/018011

di stribution of the conmpound within the patient. In a

rel ated -efdpsiniRMd of atﬂ%ﬁ)h‘?ﬁﬁwmﬁfeﬁapéﬁnd dge bfwpiotiiugiof a
are adm ni stered to produce a system ﬁffect

Pody FompvsoRmos s o o CpBoAn sy sqegpable sl Sorvate

anot Bxeﬁ d‘?-ﬂp@lglleﬂpfﬂtthé 1281 GP BROKIB @%atﬂl%nttdi‘ 9rdvEJMﬁiﬁtolf afindéceon or
adm ni st ered via oral, nucosal (i ncl udllgtg‘{tsubl i ngual ,

b ucc gqmdltrc@d(lgwaryﬁgg)dhe nqﬁre@a@ ;sqygqlty of B‘ngrl @naqnd the roufe by
(5 ncl el ng a%Hb@fﬂ%ﬁ@x%%? adrhinsteRaU S H8de; arldQlettps the dose

injection, intradrterial, or intravenous),

t r an$dquenay, wild aISQ vV eedordingio dhesinfeatigngn be (hated. dhseage£iody
enbodi C f n b
ORG-SR R SRS s oo
buccadadily etdcted by niase Iskﬂl@hn viegirreith dueansiderationlof such factors. In
(i ncl udi sub eou ntra ,

i nj e@PY %ﬂn&d 11%21(& BFF cg lmséa i |d1‘?§n§aa\g/g th H)%l{ﬁ% compound to be
10 angekar il the @Elg]it(hmﬂ calditianif tegtatiatt Atso, thd: Aosg miayrdifiiesfor

specific enbo e _conmpoun nve

o o S PR G oyl TS Bl age e of Hegelef B th basis
furtBeme §fb@&ﬁefn&16neﬁﬂfé)0ﬁloﬂ‘ﬁda&ureﬁnhﬁs , Gropaiand by @be ¢fsactl O
invention are not adm nistere

~ adni AeawrERETL IBtorbErSh tOM#&?‘é'b%‘laﬁf{"Bgl Tjegmpprynd g yelped, and on
aMDU RS, FRYf Qﬁnmﬁidi& aéab@thfap&naqimf doRésatill belstitald fopthsse
as wi |l be readily known ﬁ% t hose of ordi nary Skl%'fmotﬂer

lhe Hpmuls] eampepnds that sheyy pfectiveess 4t JQUYFE cRnseptatigps

prev %Qﬁn\ﬁé"?&rﬁﬂ%ﬁﬁ&t\ﬂ%ﬁ%eagﬁéd gk bk 80eribea &@é{‘é@nce@ therein.
sufficient to reduce, adverse effeécts associ ated Wt h

c onv &ngdnerahlthe dpse B‘?)’Idéké isdn gheapngs of BombodL0d doy 1 (meke
abov €5 td POMEMEY For treatment
sche <%§§ﬁ§h%§$ nat %&@Wﬁ §%§§%ge%$ﬁlc msthg g ?‘ea 0
t he iofitnernis mfecftwwmpatw@vmes, abrut 8d mgnﬁwbwétlﬁamebﬂay 15

addi tion ra of) r bi d
Hen e it PinahOf BE b oiRREA g s fetorit IRAAPRL! Fper day,
cert aiofe pﬂﬁmﬁﬂyﬁmﬁ%@ﬁagﬁ@éﬂ}@mmﬁa}' nvention, t he
conpounds of t nventi.on c AT
conbi nat i Br RiFE He‘ifm%()dém?nt SRSOTPR nun%gf ‘F@?‘g %)g{ulgé Ofa3 nt .
Ther @BSﬁtdlﬁo%@Blﬁcﬂo[n;sai]pbdﬂmdhelst fran 0Mong td B@ﬁOtmglmr@iay is
antibiotics, i emet | ts nti re
Ot i At Bbas Ui ofR v B A RER? BedecoRiinaed
39eniygily dAPtdnGANBEEAnNER RS, in yoIRsNe Binglelagérdy yr ingembisgtion with

3-interferons, alkylating agents,
<(:yt oRINGEB TIPS ABFEF dF PRUCENBIRT RS SRR afpinisered ne

enco%g]%%%& dhke ﬁgﬂ/’icﬁﬂ gbdedl indreRicd@mbadigicht, Heatcommended
t herapeéuti c agen i s HCV specific or

denodsily dase sarglft qqu@,vergé PP&E; ttngp perwgelpgy%plgs per week, three times
CO”?;%W&g%u} h% Y 6Ll Qe el gerdiiEkni st ered or

for In co natlon wWith antibiotics. For o
granpl e, thegrefsamd btgbcpcbmmjj the eempounds of the invention are administered

to provide systemic distribution of the compound within the patient. In a related

embodiment, the compounds of the invention are administered to produce a systemic

effect in the body.
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with a macrolide (e.g., tobranycin (Tobi(r))), a

cephal osporin (e.g., cephalexin 30 (Keflex(r)),
woepisriadicne ( Vel osef (r)), cefuroxine (Ceftin(rPLI/US2004/018011

cefprozil (Cefzil(r)), cefaclor (Ceclor(r)), cefixine

(Suprax(ry), g th%%érﬁ’wd%érﬁ tHe Qdﬁb&ﬁlfdé b3 the invantion are admlmstered

clarithromycin .g., clarith cin _(Bi axin( rég 1
eryt hfa(mqﬂcnnnco@@ (glclud@gy@himgm},chUﬁ r%/ Ew@, 19?(5?1) 9ryvag 1 parentera
peni ¢ I1I éh g glf“ocgtaneoﬁg %t%nlulsédqarvbcﬁl}é 1@elzt|idnn1n|ﬁ=ﬁ£r)enﬁl ofen

vee KPFVYYEd rfol one (e. of | oxaci n

(Fl oxmfa@er)o)ls) mrrsdezn‘dab natopmal(a@nm #atipy. Tova speifi grbpdiment the
23 WD 2005/ 12 62 PCI blincual
(Ror GRTRCPY) 5 AR O DAL QR e gpycog! fglydig siblingal
apr amy&dal) rectdl hakAir Waglbai)]‘pa‘emylal (iscludifg gubewsasieaus, intramuscular,

di bekacin, neo C|n n | en trati
et BARE Piech R BN o M BiSu Ry AL L pice agministin.
specty Damtel $hkeifid @ﬂb&ﬁméﬂl tha Bdirhlbdu(ﬂﬂs @fShe( mvgmon are administered
azi danf eni col_, chloranphenlcol enl

thi anHe a@lmn)lstraélﬁg alfwacﬁu er 5p%1ﬁq 661? ?lée c§mpounds of the

Mo fa%\gg‘u@{lge Bbtfa@fﬂ%ﬁéred Gi@b%ﬁ&’ﬁﬁh@ﬁﬁtu{rﬁ g.,
Ioracar car bapenens %e. ., bia ene

i m penen) Dlﬁ@gﬁé]pe@@ﬁbﬁaqa}«]g € %)tl@e amglgft e appﬂcable for different

cef aqrax s, ag @H@ﬁg&lﬁno% tHds€ bﬂ&dmﬁ@fsﬁﬂﬁd(ﬂw Similarly,
‘cef ozopran,’ fp|n1zo I"e, piram de, and cefpiro 1&eor

__cephamypoits suf@exegt to trgatfop p@é@lﬁzwnfeew it wﬁ%fﬁélentéﬁaa
cef mS}lgé?_ﬁl’)lt {19 n;:&%?gltdme éfﬁ d asso %tteﬁ %@t‘ﬂ%%veﬁﬁ&ﬂdﬂﬂl@ﬁﬁks are also

and t oxacep , flonoxef nd

X al eacdragapsed e heciblovd descrited gosagawﬁpmqqmdppp frequency schedules.
amdi noci l.lin pivoxil, anmoxicillin, bacanpicillin,
benz%ﬁ%@%ﬁ%%?ﬂ?%@%¥aC|d benzylpen|C|II|n sodi um
epicillin Spé@nmathoad dfitlre, infengima Birthd gomppien e dminisiration of an
penet hanat dri odi de en

peni C"idfhnioﬂﬁ éhg?gH?ccﬁgFPt’ (hg %heragélftlg g?rfl) E}HJ\}[ t@%ﬁ'ﬁz g&m}?ohnéd of the
peni Ghidnkibn)V I &’cﬁfaﬂb@ﬁﬂoﬂ&nen@&fﬂthmpeseybthmgon Alrecongpounds of the

phenci hicillin potassiu n

cAG ndﬁYﬁFEPﬁca“al?’? sed HEGRyRAHSn W&hﬁgﬁas{j JCi |0&1h%f Ser %unc aFem
capr eV okhtic é‘g@lllth flciude, absY hatdirﬁilltdd to eﬁnhlcmcy,camn(;metlc agents,
tetracyclines (e ,..apicycli r etraqxclln

CI onga@y]éqagr@ﬁéantsaﬁ @@ﬁg@p]@@g@fs,laﬁg)ﬁfﬂngmz}tory agemns ahthfral agents,

@@rﬁ@ﬁ%@ﬁtﬁn 1g1hﬁl§§m6cﬁﬂzﬁ®ry aBérg) lﬁﬂﬂtﬁffbrﬁ”)ls, alkylatmg agents,
nltro ur ans , fural tadone, raz

chl orhode)mesqm pjﬁgklg@ﬁe dn aﬁ{g:feéwgpg@gdlpﬁgtrtg%pv?lgma encompasses the
g%j] 0% 191*st‘rat1% O@ng %@%hﬂherg&uﬂé b‘g’éﬁﬂﬂihﬂ@HW@emﬁc or

epagl oxacl 1 onam des (e.g., acetyl
suIfanmkmamy@ymaiﬁﬁéaﬁﬂ@@nzylsulfanlde

nopryl sul f’@}m&:dﬁg ]Qtﬂg(g-ﬁﬂ) (j;fftﬁ‘ec né}gﬁ'oﬁi €an be admmlstered or

sul fachrys acytl fones %
di at hjprmsialet dmmmhgxhamommhfammi:eotg:@dl?gqua@ﬁ@ they can be ormulated

S0l 2l One) AL TSI (TR LD A0 b v

nvention’ can

agn nixsfexeyl cqj’hracﬂl’ft (WerosefBatcetiroxime (oeftin@lt cefprogil {FelelP).

antienetic ag ene e
but avedackyCEg ? e(&%llfﬂa‘le (h)é[a%)g#) cgllad{%(ﬁ%gﬁ“c% j)gb Jlémﬁromycm
proc h{e%’ E:@Jrﬁﬁrbﬁngem (Efagﬂ@ﬁaﬂ@&nromjﬂlm(eg @nya]zmmegm (EMycm®)) a
e nepen?cﬂ?lrllz(ea g] peemcﬂ(l)lg Va(n\/'S (elll;l{u? R@ grrP%n l\/Sef: tl&lﬁg]br a quinolone (e.g.,

ofloxacin (Floxin®), ciprofloxacin (Cipro®) or norfloxacin
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hydr oxyzi ne, acethyl | euci ne nonoet hanol am ne,

al i zapri de, azasetron, benzqui nam de, bietanauti ne,
wonrasapricele, bucl i zine, cl ebopride, cyclizi ne, PBD/US2004/018011
di menhydrinate, diphenidol, dolasetron, neclizine,

et h%& 8}'&19@)) aﬂ:fﬁtn BBE ﬁﬁblotlE@({é'gl @pﬁmy@mymmdml hambermycins,
p| pamazi ne, SCO am ne, pl1 r|

tetr h‘ktyrdmm,(;hbﬂkm mé¢@¥¢ln:tnh¢@xm|up@chlfp% netilmicin, paromomycin,
thi 0DE ODEE ATH D OB AELI A ARK IS LA QL.
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asot rpihmcy]imﬁm po@@smm) hqunsamdpge(e gt,|c1cm@am}10weand lincomycin),

trim g}pg{ﬁq{)cq% bam{rg m Qaﬂ)raoxﬁ}em%gﬂs%hn&dugelﬂﬁp 9{5\96}1‘1}’0111,

but aé& ox&t1 ne, etoperi done,
f eban&aiendlRes (e@[mpxewlme, chicziefyenytlanti glpmocyc[hg@)ag{l Heteeclocycline),
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The Formula I compounds of the invention can be administered or

formulated in combination with an antidepressant. Suitable antidepressants include,
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30 The Formula I compounds of the invention can be administered or
formulated in combination with an agent which inhibits viral replication.
The Formula I compounds of the invention can be administered or
formulated in combination with cytokines. Examples of cytokines include, but are

not limited to, interleukin-2 (IL-2), interleukin-3 (IL-3), interleukin-4 (IL-4),
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30 comprising one or more Formu]a I compounds of the invention and one or more

absorption enhancers.
The Formula I compounds of the invention can be administered or
formulated in combination with an alkylating agent. Examples of alkylating agents

include, but are not limited to nitrogen mustards, ethylenimines, methylmelamines,
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The composmon, shape, and type of dosage forms of the invention w1

typically vary depending on their use. For example, a dosage form used in the acute

treatment of a disease or a related disease may contain larger amounts of one or
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30 degradation of some compounds. For example, the addition of water (e.g., 5%) is
widely accepted in the pharmaceutical arts as a means of simulating long-term
storage in order to determine characteristics such as shelf-life or the stability of
formulations over time. See, e.g., Jens T. Carstensen, Drug Stability: Principles &

Practice, 2d. Ed., Marcel Dekker, NY, NY, 1995, pp. 379-80. In effect, water and
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See generally, Remington’s Pharmaceutical Sciences, 18th ed., Mack Publishing,
Easton PA (1990).
Typical oral dosage forms of the invention are prepared by combining the

active ingredient(s) in an intimate admixture with at least one excipient according to
31
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Examples of fillers suitable for use in the pharmaceutical compositions and

dosage forms disclosed herein include, but are not limited to, talc, calcium carbonate

(e.g., granules or powder), microcrystalline cellulose, powdered cellulose, dextrates,
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vegetable oil (e.g., peanut oil, cottonseed oil, sunflower oil, sesame oil, olive oil,
corn oil, and soybean oil), zinc stearate, ethyl oleate, ethyl laureate, agar, and

mixtures thereof. Additional lubricants include, for example, a syloid silica gel
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amount of drug (active ingredient) that promptly produces the desired therapeutic
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suspensi ons ready for injection, and emnul sions.
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80) and b?an 60 (sorbrtan 15 nonostearate)
ransdermal dosage forms include “reservoir type’

or “matrix type” patches,
which can be applied to the skin and worn for a specific period of time to permit the
penetration of a desired amount of active ingredients.

Suitable excipients (e.g., carriers and diluents) and other materials that can

be used to provide transdermal and topical dosage forms encompassed by this
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Suitable excipients (e.g., carriers and diluents) and other materials that can

be used to provide transdermal and topical dosage forms encompassed by this
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suitable low boiling propellant, e.g., dichlorodifluoromethane,

Lh

30 trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or other suitable

gas can be used to deliver a Formula I compound directly to the lung. MDI devices

are available from a number of suppliers such as 3M Corporation, Aventis,

Boehringer Ingleheim, Forest Laboratories, Glaxo-Wellcome, Schering Plough and

Vectura.
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solution or suspension of the Fornmula | conpound.
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al . Spllicgﬁéﬂes o1 B¥hitioB Snenh, 2, g. , Seuddlngatonedntipndisufgpogitory bases
39 V‘D 2005/ 121162 PCT/ U 004 018011 J. Med., 1989,

3P1, s8eN3S copop bHIEE peher nt, polyneric materials

can be usegaddi®fio Mfédbﬁlallatﬁﬂ@ﬂés&%eﬂ@ii’@i&ifsly@ﬂ&rﬁﬁxﬂd Iedmpound
Rel ease, Langer and W se g CRC gr es., Eoca . b
Rat orfan fisa be forylased agp Agno Preh iU U oAy aftingpayions can be
Dr ug Braduteded bPamp1aRatRRA dP ek TRIBERancotRy thnﬂﬁiﬂudaalhﬂy) or by
(eds.), Wley, New York (1984); Ranger 5 and Pep

J. MeetamsFuaSaiectiqre dhuEerreaRBple, th eRRRouadEn b9§>m’81fted with

Sz%e %bﬁﬁ)lé—[ﬁc}{ymerg;r cgéhlydro_pi ot g&g%%% aé%&&ﬁaxm%%ﬁ as]a%QmuE‘lUﬂ ildn

1989 acc}eptaﬂqlzgm]dgumg ethgngelrgsl)s o1 a§ sy@ungé}{q%)ﬂqbéq- derlvatlves for
enbodgqurrg@]g ' as@ ?%ﬁg@p{ L8e &gl ease system can be placed

in proxi arget of the conpounds of the
[ nvent [ on,AlteBlaquly,toltier blumugacetlhm@;derlerqm systags oav e eapployed.

frac i.on of t temc
Bapesf i B R el AaeutRE ok dfl oo
udsd tofelivet 50@31918140 ompoGhdse ICerteiantganicl sebvente Isu;:h&e
gzgt %&%«%ﬁ?lsuqfoxydsé can S]so ‘r()ee en%l%?ed,L eﬂﬁl%ugﬁ usucl y ar%%h colt o% gteater

toxicity. A Formula I compound can also be delivered in a controlled release

compound with

system. In one embodiment, a pump can be used (Sefton, CRC Crit. Ref Biomed

Eng., 1987, 14, 201; Buchwald et al., Surgery, 1980, 88, 507, Saudek et al., N. Engl.
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Sui tabl e excipients (e.g., carriers and diluents) and

other materials that can be used to provide nucosal
wdas@Ege1feor s enconpassed by this invention arecnaiskoos/018011

known to those skilled in the pharmaceutical arts, and

depen r u i

g vort” Sy (0, BB 51 1 nchlck bl JIRIAR A, G o used

be admealiay doplicdiions of Eatztrcﬁlé?dtRelenseaner emjﬂpw waleds.), CRC

exci pi ent n m

ot haﬁéorf ]focgﬁ% gﬁgﬁa (%‘ﬁ a&o?ztro%c{ J.I); ug Btz vazl%b?h%vﬁ}u%})roduct

I, 3- dDeﬂtgn ang @pnfoxmaince S;troﬂestaad Ball (esl&mrwmy NpwlYurk £1t984); Ranger

rnen g B PR U L Teregt, LRt SO ot

such adi Scteamn%sn Q2 & dH@ Mhsing eLal2 AniveVeurdi 1) 0989 25EBSl1hI€Eoward et

art. See Phar naceu Sci enc

181 h @el1989, etacpigbT D4R 311 280 pio %11@9@51 comffglledsgplease

of a PhahRCEUslhGaln FORRAS IfiRNagét dtaRagmpbiddlof Bk if¥ention,

the tissue to which the_ pharnmaceuti cal con‘posn tion or

dosadfes-1Be Wnedhusgpaiiaes ortl,*aﬁ fragtiop opbe symis few (¢, e-.g.» Goodson,

I P 1Rkl Xﬁ'lzyat%fns Qﬁ@o;{?follg@fe@le&@tslu)h% 18195, 94l ﬂ@t(¥984)) Other
Sinmlarly, polarity of a solvent carrier, it

i oni ccosiwlbdgflhase éYStqnbﬁﬁncbetuyer(a% B& Iaﬁﬁlﬁ@rsﬁ@@w?aol9pﬂrﬂ48,\/1é27)

delivery. g

added 1o SRAOULERARIER. BErSlaRl BRAEAN (A haFils that cn

to admalmdag @owgleymirosad ﬂosagefdmyxd eigotmphssed byythisrinvention are well

lt Ioploﬁ%llr love %Xie sﬁq]l%@ i t?xg p?onngce%%al Xﬁs an c9<§ Z)gﬁf {' {Be ﬁgrlt]i@lﬁar site

slér verr aﬁet}a)dlwhmhch gmdm rmlamafcetmca]h&n{pommﬂ @tdiogage fcam aitl be

oo Su e A A AN A P gt ot s
Di f f ab,eiiterSethdns], ethydnaglgsolppropyddnealyesl, bxﬁtaﬁdqmaldxﬂ; isa@propyl
B o T S
2005/td:4d 6 HRGld iRl 40 4R001d. Exbeldsioy ithiaoditipiad getdsents are
a pharmaceutical pack or kit conprising one

cOnt ATHPEVE dhiPF PR AEF- & SEECHINST 'S %@Hﬁ%ﬁ&ahg%m?s Tigh eds.,

the tviRatPWBAhIMY, ERi@VENti0). of a Hepatitis C virus
infection. In other embodi men ts,  the invention

provi des aAhe PHAE Anbampseusral samRrosision|er fosagiiormsqrag thsiissue to

or W}ﬁchctﬁ@{al@dnﬂﬂe%&a@ BRhpcitid o@d&%&@dhﬁm@p{ab&ﬁ BRI De
useful for the treatnent’ or prevention of Hepatitis

C vi rdiystehiodawieyg delivey ofane 9F metsrastiveoingrailigets.s Similarly, the
Cz%”p oﬁahﬂgof%oﬁr cta}n% g l&fﬂtﬁeﬂ tdr‘%orﬁ‘&?%n bk Q(ghézdé’d #39mprove

not [Tmte tOt ose |ste I N secC .
abov aelivemy. Fﬁmﬁp@uﬁa&uchns sienrates qaalalsag@added #rpharmaceutical

interferon n nt .~ wWhi r
an com 0s V\%on?ﬁr go%ﬁgebfoPnSs t\%)qulg:%}l@ag%usﬁ' aYtel{ t?i!e Hﬁcﬂ% 2 Cél;y aogl y
t he ar;bdplﬁimmanlf ohehexrraqsxe attive mgexh&nts ® alsi(m/hme@i (felmerszlr InliBis

dermonstr tt%S tan s ﬁl id.v ﬁlcl }oret P émaa e ulsifyin

pr ovi o 5 ik ﬁ%’cS{YFuaég pﬁa@ 5rOWPY 19 ﬁ%r‘ sPhy Resme
agent or surfactant, and as a delivery-enhancing or penetration-enhancing agent.
Different salts, hydrates or solvates of the active ingredients can be used to further
adjust the properties of the resulting composition.

KITS
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nore containers conprising one or nore of the

i ngredi ents of the pharmaceutical conpositions of the
wonenkien. Optionally associated with such PCT/US2004/018011

container(s) can be a notice in the form prescribed

by a govefrpBilbn pRSIIEYa piREHARLdATpdch Or KRedHh@ingfofe or more
15 use or sale of pharmaceutical s or biological

pr odeeitaineraporepTisingts Roampla { perpQung pisifigfe the Fgatmppy or prevention
agengy, ﬁfepzﬂﬁg @f\f'ﬁ‘ﬁ% Hir&tioh! SB dter S3b&ihOts, METBVEntion provides a
adm ni stration. The inventive agents rra%/, be prepared

usi nghariecautical PRasPT ki PBBT HRAPIS\PR FIRESTOG A INSES FAFRESIRg a Formula
descy i bed | ASREH 8  1IGRARE QYEEs infecti
kgo C?nﬁp(fuﬁg h%ﬁl f&l}g% ﬁ%dng%gp?ﬁﬁ g mat er ai&gl t hat ar e senen

r eadehd/ormvaincabémtaifecosyprising s sddifonalgheraneatip pgemt. dnelusimg but

conpounds. accqrding t.0 the kgwenti o o
Comp e SR B4 . ML ED IR e
t hos ent&kdrdi, @slagent whieh athihits @irg.epzyoyes agrpn epent ahishynhibits viral

i A R R e

Ut HadorEReicl itatICInstidly. r eacti on condi ti ons.
Alternatively, other reactions discl

. gseg hg.r ein ot one or
gener al | yTROBYFIHPR alsparoxides pharmirgu iR oL & cggprising
havi pg 2@ neRikd @alPrising ¥nd Smdre SPME ipgednbarf tieqHanteesical
of the invention. Preparation of C,onE ds. In the

¢ . ou
synt hempesitisahehibs inyeation; GBEoRY dtoc iRl Fill SHROPRingys) canbea
| ndi Bgﬁéqn g'lelf?lirﬂ t%'b@é WY £80vRffncafil a defyt g 1akRABE B@Sufacture,
a ar

Cel sius an S and percentages are_ by weight.

Reagest @ saleoEplpunadsaieds g buesiehpiofedtamhichseticeedocigpproval

as ALdl G ' F nARCARREraBAt hesi s

Lt d’.Alb ﬁhc? a:%g%g ogglggafgm&{lﬁg%t% ?%ﬁ 1él’%er puri fli cation _

unl ess ot iy wvarive aghntahaythe plapared yidg Sfeueastion TOMIS apgheynthesis

N, N _di et hyl foram.de . re_pur f :

A dr PR e BBt i Ea O G Th ipth an

Unl egsingttheinphReriandif afeeehdily beaikblel i sygtiesh vEmmsexamglified

reagents were 41 WO ﬁ%QS/ 121162 ECT/ us 1%,4/ 0 SO%dLb

80 st compRPndhirsPrdpedp ITRRTCIEM HrY, erﬁuf?eéé‘g ' PEHYE G

g_é giﬁé&ff%_ag&ﬁ tabﬁa'r&ilﬂ td the® shifted _bgt_ﬂz ﬁxmhegg,mgagkl\lmwdltely protecting
12, diisopropylam ne, pyridi and Et wer

di st iteréging genpEapsha \Rééf %ﬂli“gﬁ? FPEAT fogy 1§ ﬁ}?r?{‘ or by

P205 & 8 Roftihe MoEadZionyR PHa¥R® cofldisérs| lAe@mbtiay, Mifier reactions

Phive, EtOAc and i-PrQAc were distil]led fromq%?ag%';a .TFAA

was ’dﬁdﬁﬁﬁdl Hereéﬁor\geaerélil}fﬂﬁ}oéf.né_{l Fhﬁsaﬁﬁ’@}l ibE TE$PENF YRe
29 d en chbiﬁ‘fqugﬂhre y?ﬁg ()ﬁ]@f%dnﬂﬁﬁn&%tf tHeQhdnti®e! ow were

one genera er a positive pressure of argon at

an anbi ent tenper at ur @rdpanities of Gothprmilse stated) in

anhydrous_sol vents, _and éhe rﬁ ction fl aﬁq\lérwi\é‘éer Sicated all

fitted wi FHbs HEHeHC shsmes de5eriteA @eionr PYEIQ gn 0

Substd leBure bl sdt EHALRNSgreésAYNid ARG @Il phittEE Warcentags are by
oven dried and/or heat dried. The 1Q reargtl ons. me,&l%rich

ass ayusiEhbyRPECENrCPETHITA TOE QE TR SHPH{FS HED 28
ggns {cQcShpang Bﬁt&ﬂcgﬁe%ﬁkéiﬁhd. Aaabert beadlwithduturther
["fayer  chromat ography (TLC) "was_performed on
purification unless otherwise indicated. Tetrahydrofuran THF) and N, N-
dimethylforamide (DMF) were purchased from Aldrich in Sure Seal bottles and used

as received. Unless otherwise indicated, the following solvents and reagents were
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al um num backed silica gel 60 F254 0.2 nm pl ates (EM

Science), and visualized wth UV [ight (254 nm
woéabdsaeed2 by heating with comrercial ethanol i cPCT/US2004/018011

phosphonol ybdi ¢ acid. Preparative thin | ayer.

Chi @Rt OEiRPIYaies oflEy piofor. T, ond Brd AHeR st g Ne-

silica gel 60 E2 . 0..nm pl at : SCJ aldistilled
Vi sb@’éﬂopg%’(ﬂ’n‘?l\ﬁt}‘}; %@F’giﬁf()p((g’g%nﬁ%’ g’%ﬁ Tﬁgmm‘év re s
t Y RidnRbkL,; ARsTeN Rys deaiiled ing frome?, s dlenifm GelluMeQH V5

th i | yent (] t
wnshiiigs GPErMEHBN R QA 58 206 e ABTE Ren il T ves

25% DY ¥ 0l WHEn 19k indolihe 8 tikABLbO tndeo tityraegann| ess _
ot Herw se i ndi cated. 20 Product sol u%j:uons vveresig\;elpqgssure

over anlie ragtorNagtSarh bl BETOMgISERBrY gpdg g po
I Iel t 82%)5%? nag]rgbigﬁﬁleqﬂfe?attﬁrg ﬂln‘l)gss biRErwaR| svfed) th anhgidrous solvents,

%Ssure ona rotary evaporator  an ot e
sol agnkesren@ivn Vlesksiwere/atted oY it@b@ﬁﬁp&wﬂ%%flﬁ&’gg{}wy o\gvsé@gtrates

conpl et ed under .pgsi ] W8 hitford36-d4e0. Tesh
si | 1ddeagants g S%{?gf 0 (S§ 1:#‘\%\2%9 Qﬁggﬁgﬂrﬁil ummi na.

147 drRaRAS YR assapaBbydDir@ aral tettivates asqadged by Hgicengugrtionof

the exanples . 25 or. at,.anbie W eTLE formed on
spedtiing pargak éAtfi?B'a'& oh Eger\;g%cf% %Sr.y-j\_/wk%r.om? q
| NSHL TR bacRBESiRdal gD a5 A0DmivHAatenEM SEengvR agd wisyalize

were recorded operating.at.75. 4 h@iower e
Ot with B GHE TS D G S B et g

S s e osnotom et (R
: pn , ¢ : n : m - d
| ENBEEBTCb b RN R SRR ] TRE 00 80 Same "
when. appr. i ; hem)NVR sol vents were used as
nee&gu.&@@gﬁhg\gkghﬁgsti pl)i cities are reg It edl,u %H%the
fol | owi nwoalbbpewvératipinaly dens bysapbling thegse °3‘|°8tV5’, G
(doublet), .t (tr] v shi thWRE indicated aqueous
2ooWai%{%éveﬁé’f/%ﬁ%%ﬁf%%é’%%ﬁhﬁ( n%lmtgiébgl ot %:; br. ted
( br Qadeaadking d8%(tyoubimetof dfe ctsagiioarelrmedplesyifagise ngpoated:
triplets). Coupli on Ahyeim ior t
zﬁepé’FQdéH? ol tioBt g?eggﬁ[fc.we?%%&g%g%m?ﬁ%% spect r m?g °
r eC o e nQARd avdpdratibh S tolemBiuadergedugedpreiiesn aggtary

Y,Br pellets, or as 3_sol ut.j Whernat hy was
are ewwt?@d‘di“ﬁteﬂ/&%%o%ﬁﬁg?%ve "z ‘2%?0') eglql\/glss spec(ig?g

re p%%h?%;@rlﬁldér"ﬂosiﬁ& $:CisMB v ABe£0eimbsh wilire gakerPr208 gjesh

Chem's Department of .Anadys Phar i8Rki84 inltACexamples
El enmentrallaluanng- ydulogRapkyss 38%%061&"1{(; e@%ﬁt e AtTantic

%croc%l {aé?nbigﬁ}?esgﬁe_l\lor cross, GA. Melting points (np)
re determ ned on an open capil] ar F)lpar@\;%%mmm ot
are uncor HedM&kpecHiavaieBeoieken %yﬁ‘t‘%‘éﬁ ¢dathways an

experi nental , pr. 188 Ntk |ob 6 2 B RYrecot@edcoperating at 75 MHz.
cherﬁpéﬁ‘ltm%%‘f(@\}\ﬁg??ﬁ]sé I\hrl{{—l% Sf()ei%e?r ahygi of ur

DIVF
(N, Navki s thay v ére obteimediay) CDEL @i@tiqr@t(wwrtec@dgga%é)u:sm%goform

(di -met hyl sul f oxi d Q, dA o8 oyt @1 (Bepatidi4.8 ppm and
di ne3s, thaslyrenpe g4 a£§ 7¢2y7&] o B 1.40] lfggl?ac- 7- ene%, DCM (4- .
30  49.3 ppm), DMSO-ds, or internally tetramethylsilane (0.00 ppm when appropriate.
Other NMR solvents were used as needed. When peak multiplicities are reported,

inglet), d (doublet), t (triplet), q (quartet),

Ln

the following abbreviations are used: s (s
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(di cyanonet hyl ene) - 2- et hyl - 6- (4- di met hyl am no-styryl)
-4 Hpyran), MCPBA (3- chl oroperoxybenzoic acid), EDC

w0 2eq5A2diczret hyl am nopr opyl ) - 3- et hyl car bodi i m deCcTAS2004/018011
hydr ochl ori de), HATU

(O ( Tmzahpmepby Qba%eérre%ga lcro&blét, o’a‘d%um@t&)r anEbinidt i QiKY

hexaf | uor.op hosphat e% hydr ox benzotrl azol e
hydr a¢@wp! mgman(sw ff“l&!lYﬁno?dééqppﬁedalﬁ i), pyBOP

R

BOC (KBT pe—lbtﬂ Ql)a}%@(ﬁomh)ops 2n@whivPeiyeh R2e ﬂa@orted in wave numbers

(157 R AR hiseioed bR OB ERY G R R bR gmatyial

(pyri @lhdmlstm ]Deﬁaﬁinft&lrtffsﬁtﬂaﬁ}&ﬂ’&hm)a,ce@]ﬁé\l@ Inc. Elemental analyses were

E g;gﬁ%élgﬁzz? tﬁ? 8@ %lc%égﬁqabpgee]gg}l'%?rf’?rsr é;ip %@g oints gnp)
(et haaelditerniadd <6ﬂ’ﬁi dp'@ﬁlapﬂBhﬁaﬁpaﬂamydndalr@mwﬁédePLc

(hi gh pressure liquid chromatography), TLC (thin
| ayer chr drhsdsssripshymthetigirtivrys ppdepenpesalnsorsdures Hiligg many

a1cge%oﬂhgﬁ]ﬁqﬁa{b%révaueﬁse@ﬂf%tegrzxgdﬁom tpﬁalﬁ@{ﬂ

este 5- amno-3 - D-ribo anosy
[ 4, 5- ctiynpgnwlfm@rm@e-),zEt@Aé|(etby1@ceta¢3) w&moﬁmmeafomde), DMAP

0 I Y P B R e

N H2N MdNya@H@thy&m@JNﬂ(eﬂ)yl 6-Q-Biztiylaoinosnyd)-4 G -RyfRnp MCPBA (3-

VoscotRe e B Ao AR 2

NE SCB‘ﬂI orape&)xgi)erg d¥r& M&Br’opgp]-ﬁ/-be%hyéc glmlde

rts  djydesehloriti)l HAITEr (QAC-azhtndttiazol- l—yl) 1,1,3,3-tetramethyluronium
hexafluorophosphate), HOBT (1-hydroxybenzotriazole hydrate), TFAA

(trifluoroacetic anhydride), pyBOP (benzotriazol-1-

yloxy)tripyrrolidinophosphonium hexafluorophosphate), DIEA
(diisopropy]ethylamine), BOC (tert-butoxycarbonyl), 2,2-DMP (2,2-

20  dimethoxypropane), IPA (isopropyl alcohol), TEA (triethylamine), DCE (1,2-
dichloroethane), PPTS (pyridinium p-toluenesulfonate), DEAD
(diethylazodicarboxylate), PS (polymer supported), HF (hydrogen fluoride), MeCN
(acetonitrile), MeOH (methanol), Val (valine), Phe (phenyl alanine), HPLC (high
pressure liquid chromatography), TLC (thin layer chromatography), and the like.

25 Scheme 1 shows a general procedure to prepare the 5'-amino acid esters of 5-

amino-3-B-D-ribofuranosylthiazolo[4,5-d|pyrimidine-2,7-dione.
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In a typical synthetic route, the 2', 3" -hydroxyl
groups of the [3-D-ribose noiety of

w2005 120t63- ( 3- D-ri bof uranosyl t hi azol o[ 4, 5- d] py PCHiUS2008/418011
2,7-dione is first 5 protected, preferably with an
acetoni de as shown in 2. The dch&fe p' - hydroxyl can then
be subjected to a variety of esterlflcatlon nmet hods
with a N—proté&ted amno acid to orn1||a The
nitrogen of w ] no acid esterwiﬂf
2',3 hydr Phe Li bose, e t hep subj ect ed
to vari ous“depr otlecti 6n cor condltlons ref erably
concurrently, pgllowed by salt tion of the free
am ne of tHE afi fo acid ester "5 |II strated for 10
1. Exanple 1 H
5- Am no- 3- (5’ %)L val i nyl - (3-D—r|gp(uranosyl)thiazolo
[4,5- dlpyrimdjne-2,7-dione D hydrochloride (3) OH
S>=0 H2N' N N O 0 H2NJOJ HO ' & Step ]:
Preparation of OH

5- Am no-3-(2', sopyl i dene-1| -D-ri bofura %ﬁz
44 WO 2005/121162 P /|lUSX804/ 018@11, thlazoloLﬁL ¢
5-dJpyri m di ne- 2Hz i ofe To a het er ogeamepusii Xt une
of 1 (5. 37 9, m7<n nnDI, prepared accordi ng th
procedure%ﬁ) NPatent No. 5, 041% 6Ex§ﬁj
2), which iso |ntorpo {ed by reference inktts
entirety) in acetone ¢ nm) contained in a 250HrL 08

“Morton flask was added “successively 2,2-DWP (6.26 ni,
50.9 mvol ), DMSO (616 nl), and Mt SOBH (220 L, 13, 39
nmol ) at roomtenperature. The reaction mxture was
stirred vi gorousl y)22sieheriaganharrsneeSUMesQettlo ol den
yell ow as the di ob) BRgdHCIHRINSHADM. DMRR,Enen@licy8i s (Si 02,
10% MeOH CHC13) i rxhnicatigRIoAcoBOH | ON conpletion after 6
h. Undi ssol ved SO|IdS were renoved via gravi

filtrati of® tbPig! Preddronts. e abhrindreyyd rorrs of %@Fﬂ D-ribose
paper. [ )l f tr

N mmg-tp of \3%2180]( '.g q)}g‘g&‘uv\g}{osyﬁwﬁion%4g aS]]S}nf?nelgflI}F t2f7ﬁ&1§ne is first

[ rﬁmsdqr@tt:@eqo p@éﬂrghly _afuth on agetonadeesishevn i@l iThe faé 6'elryda>xy1 can then
o soor i B kbl bl QbR SRy B o s

t he I\ﬂnﬁmhl Tm gmmgnmfs}td emmnan geid estdérhed thMir 3 dugdioggls bfmhe ribose
was co

e el gt BavRiBs SERLEIRY Syt e umenty,
The golldvebdtsale fomatimso Nilmestiisatimihd ¢T theCAnino acid ester as illustrated for

10 1IL

Example 1: 5-Amino-3-(5’-0-L-valinyl-B-D-ribofuranosyl)thiazolo[4,5-
d]pyrimidine-2,7-dione Dihydrochloride (3)

N
HZNJ\
HzN\)J\ A(_J

Step 1. Preparation of 5-Amino-3-(2°,3°-O-isopropylidene--D-ribofuranosyl)
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water (100 nlL), air dried, then dried further under

hi gh vacuum at 65 C, affording 5.36 g (88% of the
weacetsarikde 2 as a white solid: np 280-81 C, 1HPCT/US2004/018011

(DMSO-d6) 8 1.28 (s, 3H), 1.47 (s, 3H), 3.43-3.55 (m

thhli;bl(%ﬁﬁdﬁ%;ﬁzmne-lﬁ}dzmﬂa 77-4.80 (m 111), 4.88-4.91

1 1123 h(a@rogglpqpus xggmg? @f)l % 397Fg, égg I;m{xkglbprgpfgi Jcp(grdﬁg to
b u?ﬁ%(}g;oce%gx(e%Yeﬁ it §d. PORARY biodears Example R

car L-val i nyl) - ADrl bof ur
1ﬁidomdmtnd oy eéerence i eyHEty) ernscetpae g%gglﬁ')tlﬁo%}tamed gﬁﬂrﬂL

5’( 9 1%3 EbonXAdeé é/ k1 gciﬁmv (616 nd., 80. 9mimd>1) DMSGHQE6

& has ad 588 nm, é%r 07 rﬂg %?gtl e ture
reerL)t &mmﬁmeﬂem3 wﬁlm’lm{n@w §‘tuFerr iR
at 0 G at i ch point g@@ya 1
andrischs sposry-gecoipt b Gtapty Ml RBLAGTRE @ Sioy ves
1]\%?& q@@eﬂla@&s QSiez,p()?/dMe@H cmalb)sledfg@eﬁ Ileyct@a&@apletwn
vvas SO

T er 61 RPN gt e AR e B BleBBCbdued

DA ) a?}él%qdﬁﬁe'rg ARt ’ﬁnhwaé/\ﬁbﬂb‘&ubl@rpqutmg ofibe filtrate into 10

concen C t 1
yel {rqjuvn@ﬂfu@ wﬁﬁé~4@§¥%ﬁgﬂrs&ggé é}dev agg'% %cgﬁtah&t@f a white
(50, ) ASRL bidrl pRarb ke INMIEOL (261 hert 39 ptclpdigalvb in

neu

th saturated
( 10warte) (10?111@ vmsmdciiqgl tgq@pé@gge the eSO R L § g HH

eXt el ed r was B BGueliZort sBinMvhereiafl tHehmiRtupaw b ﬂiltemnied o

Omgre SI'C’ aqueous phase. The conhi ned or
lf’haﬂﬁ@u ro@ardé swdered/ glasshﬁa@@@"[he@h@@a‘yﬁelwafm 1%1 ice

PCT/ Us2004/ 01801 QUEH hishSAaRin #a8 °0f affording
Si O?ateég]g)é cZhisk eaItl gﬁ%dfgrr'tg%rng 1.

(dod ;9"6%}3@9* 6k tAeThdamniiei2chs @ sthite seflhdaslpa%f)@grd(?gp /?13_1%%0(‘;{6) 8
R A 15 i g,

51 8§bz{ 913(m, 1i{|y!)5, 2425, @@@2, 113 19@ (s1HY), 6&7 2@3421@4 1785 (s, 1H).

30-4.37 1
2b|) S«ﬂap% Rrephr a@cSzz . 524|_7|7)1ng 73 -(2 13 (F§-zsosraf{ll %eﬂ? 252N ?er? 8.8 1

|('|)S by {q?c)?ca Sgogzﬁpjgf"al W@ pﬁD ;gbjoé)mnofgﬁl) BB+, Sqd]ﬁbﬁmzdzﬁe—zg—dzone
Art no-3- (5 -0-L-vali7iyl-/3-Dribofuranosyl)thiazol
[ 4,

dJpyri m dine-2, 7-di one Di hydr oc ( :
St ream Ofl“ol-al@blugan;of/ﬁé)u@ag@&g)ny THLony WeéEJHUIB 1 1%%11 ﬁln THF

conc ntra u & ITSh denb-mthcinégcmapus
fritd é‘bL)d‘ p%lwé'il %defl E%j%)@?g{n% g%Sﬁ ) esck

§4 askixapatvad firred 46 lnyn atsbiéh, epyhiclpeintt ]éad(t:georﬂ{?ewgrpg@e@s and

until a satu ti Mg Tﬂdéd‘lasa)n\a@srtlon
addeﬂllga%‘?%‘{qazoﬁo%é%ﬁj At gecﬁg)‘%ghgkggm d gzﬁser from Ste

2 amg ubElyRAde whs B DNBAT (524 nis A7 apyPD-absr st ey

r esul ting in the forma éimdgﬁ‘oﬁéﬂsl}dwhereupon it
pr ec‘fvﬁﬁﬁea’f‘%te Q1RGP TROTHIAIPHE %ngg{}\gs added 10% ( v/ v

| PA (1. itontraib® ail5 0 @aedtirg evaposetion & mlomyﬂa@dﬂ@eores%ue was

|20 SRS EL S o B, 2R B o ot

neutralization of acid with saturated aqueous NaHCO; (10 mL). The acidic aqueous
phase was further extracted with EtOAc (2 x 50 mL), and then partitioned with the

basic aqueous phase. The combined organic phases were dried over NayS04,
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het er ogeneous reaction m xture was diluted wth dry
toluene (100 nL). Filtration using a medium pore
weoechistieree gl ass funnel under N2 provided an oPETmisRd0@/018011

anor phous solid. Trituration of the solj

wasfifiatd tveh byhdrt padredSiQnansiranceptieled) ﬁffa{%%ff%g%?y g (égA/Et"f

affording 3 677 19 | tndcBC 8686d
i Bec pttel s 48 o i, i 15F O AR ‘éé . (

(d J;zy 0739) 03}5)(;1 L= 94, 11, 1.35(s738), 14314, O, 1136 31@

( m 112),,)2 i (1% a8 %l - %?.?; o P, 4 @§Td4j=2$1 0,

§~0 39 ﬁ{zﬁcx 9é+cad J5682:l;3(7d1H)J§14(mrd TH)R.8, 616, 29((brd,s[ 6.6, 1H),
éﬂ Hi{ .47 (s, 3H), 11.5 (br s, 1H).
EI eﬁ@&ﬂmS hl632§|(% dr CL5H2INS07S - 2HCL: calc'd: C,

f ou %p 3; (H:P; %”f‘zg’?"g# A%}u?ﬁg (5 éi Miz;?i“ﬂ-@%boﬁcra@os?ﬁthzazolo[ 4,5-
g ira’hlpyrz%%?ég °b E—dﬂol_ne Dzh)idrochloli ide (3[))_ ] y

no- i sol euc ri an t
[4,5- dj pystreai @f Hel @syvaap%ﬁ télioggl?_&g?tg)iemogf;%ll}génniag)%%&,
lgr e and su{E@é}ln %t& du@ctt%l;Nla]f" i@e@dlsﬁ@smﬂdb@lﬁl@ al250 mL 3-neck Morton

5- A%Zglfm&arﬁﬁg @3’ 1so@qulcq§pt@ﬁ§)($q #Ehat 05°C ygtil g,szlturatgg s%wn was

2005/ 121 i'x%ftheBoc amlno acid ester from Step 2
but8 abg EPS %lsﬂélg eucy 9 bof uranosyl -t hi azo

| of 4b0\5 (dJSﬁ)g[ 9.9 finciob)iim ﬁoﬁropyﬂac@atg@ k), Tqspltige H’atﬁﬁ @rmatlon
simlar Lo SLe 2 X 1(0%&1&11 I).
i sopf opdfte é‘éﬁiépgmpl%- %er P‘Euhjtq%x’{/%gl}gégaﬁ;ﬁgd% ool eac (1m0
13- Dk habtsambsutt Jvas Barmed to room temperature, then stirred 12 h

; hi Iy I%é‘%%?%s]?eog%g/e]a&{o(rsl:ﬂ‘lr?ét%renv%aszdllzlteg 'vﬁﬁlledr)ﬁ tof{fere PIOBRATE @ﬂtrz[hon

AM RQm3 a bdivdn p@e scs@tplreamabs fhemd ufider Do pidydfed ra a8yt t h
iazol o rimdin 7- di
N- t @mor;%m)p@me harabee tilon @?H’lg 5911% iy dg%%Hf \Agll%oge? by ﬁltratlon and
NVR G400 dite at 66 EMBOirk 316.77@(86%) oﬂ.thH)lﬂe iorﬁlg)u(xdﬂ agja ‘y‘_v’hlte
8 0, 1 H, 7.02 (br s (e
= s6li®, mp1 14468 fg: 6o It (gMng e} 536 i%JI 'ﬂ% 3%% %ﬁ)d F 7.0,
?x}%d?l%ébm@ g{) ?8@-’3 5 () 1) 3@(6;4 6Bk, hED, 817231w38 (m, 2H),
(m B4 (ddStepl.2; 3-RrEDA4 é,nl—oiOB 5.3, 1H),581 (d, 1= 94 ?H),646
' Nno- (-5 f isbgfyur anosyl ) t hi azol
2ty Dylrﬁ9 A L Y e ot 1 e (5)
in 35191%%%% Syt FRIC, 0,608+ 3HAT: EadeideeZ%Q.SMg 475, Cl, 14.52;
prepared the fitle conpound i1 lj,dof t he
Hhowe, i4ritde Pnedll; dewd ﬁjng?lo%(ﬂ’/ |4é&h\:[l\ﬂﬁ%’eli’§%-’éf7§: 62:&“
( deC}%XAMPLE 2: 5-Amm0—3—(5’-0—L-1soleucyl—B—D-ribofuranosy])thiazolo[4,5-
dlpyrimidine-2,7-dione 3/2 Hydrochloride (5)

HO oM
Step 1: Preparation of 5-Amino-3-(2 3 -O-isopropylidene-5 "-N-tert
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15 "H NWR (400 MHz, d6-DMsO 8 11.41 (br s, 1H), 8.41

(br s, 3H, 7.15 (br s, 2H), 5.82 (d, J= 4.8, 1H),

wa 2613413169 (m 2H), 4.40 (dd, J= 11.7, 3.3, 1 PET/US2004/018011
4,21-4.30 (m 2H), 3.91-4.0 (m 2H), 1.84-1.91 (m

1 BNy e B P

cal c' diond36) 39.69; H, 5.10; N, 14.47; d, 10.98; S,

6. 62; found: C,3905H513N1373C| 11.08;
20 S, 6. oJn ammrl_sgn@rto step 2 of Example 1, 5-Amino-3-(2°,3"-O-

5 Am I rdene C I1 1 ranos
Rr3pyfReneds’ [mekfﬁufwy Qy?am ¥cﬁwféjﬁ']§§'bgfu yl)-

ri bof uranosyl)thi azol
Hyfdr obfazdpiddedlpBiimidie-Sadiong 6 -was prepiadd i al\jflel®oP|23\?’ Frotn O

50 aor NP 3O BB h-pribofuanagyy giszolgld ipysmidine-
car blcmy-ldro[ng 2land MtkrtlbUfO)d'-@J-l‘j!(ﬂydc]ne/ﬁs@n bffhﬂiltérfaﬁﬁsm NM}h(4oo

i azo ri m

P i & TS 5 108 e S e S B 1551 307 65 B 07 (5 1ED,

sopr opyg (d, y dgne1R), 5.06 (brs lH) 416422 m, 2H ,3.85 (dfl,]J 80,66, 1H),

-N-tent - Ut OX car %71 g -tert- H% 8/CI n
410 W3 -8G5 # 11 1647 ECH)) Q@@MPH):Q@?IS 3H), 0.71-0.89 (m, 5H)
[ bowr aﬁ; %/fp?z;ﬁzthgn ?/Z 9 1'41% ngrf; (5d %g/x z"ﬁgjlzl%D-zrzbZ)fuCi&r?osyl)t}[zazolo-

5- Ani q@ (rdmidnte: 3, BERhO P IRRBrESSY- 11 bof uranosyl ) -th
|azolo g d] pyri m di none- 2, 7-di one 2 and

N-oc- L-t edta anes pghilae fn¥emd ofFxapfole s wefasahthe tifle compound

NI\/R mgqv%/a%%hgﬁ %Q))omgeg%%nﬁ%dl%?{n A 803/|_91§]d %f '%;37 18 (dec);

(h’>r S'H NMR) (406IMEE; ds-RDXISONS 13 .4H)br $31HY, 8(4d (brk, SHJ 74,5 (8r s, 2H),

;_ggmsg 4 82%4;;8}3%@3%2;4 sovad <739 1H9 A 430 m,

5 Am:m) 39150(@ {zla),ll -Suergr- @yt y,glyreysd m,B1)) hod-upapasy),
t hi yrim 7-di o

ot SCF B b0 Eisplabtab s BN e S et « 3969

titl ey,compRyMla7, 19, B 985 S 26y ifsdso) Iocbst oSN 3:he 1@@9\/@1 11.08;
intermedi ate in an 80%y| el d: np 202-203°C (dec

NOR (4682MHz, d6- DMSO) 81135(brs 1H), 831(brs

gH) 1@’0912[1)%%[? ‘bt Am‘%ﬂ? gs[“#"tef] g‘éty grﬁcmfflq)'_B-DA.rSAr;'S (br

ribofuranosyl)thiazolo[4,5-d]pyrimidine-2,7-dione Hydrochloride (8)
OH

HN/k I >=O

HZN\/U\ X_J

Step 1. Preparation of 5-Amino-3-(2°,3 -O-isopropylidene-5 -N-tert-butoxy-
25  carbonyl-[ o-L-tert-butylglycyl]- f-D-ribofuranosyl)-thiazolo[4, 5-d] pyrimidine-2,7-
dione (9)
In a manner similar to Step 2 of Example 1, 5-Amino-3-(2°,3’-0-

isopropylidene-5°-N-tert-butoxycarbonyl-[a-L-tert-butylglycinyl]-B-D-
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(dd, J= 11.4; 2.6,-1 H), 4.23-4.28-(-m 111),

3-.96-4.04-(m 111), 3.74 (s, 111), 0.97 (s, 9H).

wabkersantmk anal ysis for CL6H23N507S - HCl : cal eCd/usgo4/018011

41.25; H 5.19; N, 15 15.03; d, 7.61; S, 6.88; found:

C 40n140¥urahbsy§~t1ﬁﬂ-zold}'4 Sprﬂuﬁindﬂa-Q 74dibe; loswas@re%ared 1n a yle]d of

:5Amn03% aLN-metthallns/ -D-

ri bof@ﬁ/aﬁragyﬁ S0y (3418@%&99?%& -Briffiganosy) ﬂﬂ@olom 5-
Hydr o a;§H

St ep %B&%ﬁgggpé % |]70dr}1 ke fzﬁﬁ 5P %Hzlg\.lt&ygiymh'e % a(R ofmhltgéam
3 - QNMVEOEDO MHA, dﬁDMSSJ)-SN—thfSr(br SZCDH), 6.70- 740 (m, 3H), 6.02 (s, 1H),

| )2 )5 ¢ g‘%f) ot ﬁ ?slﬁaisa%ﬁsi.hé =421|7|2‘{1 3417(]% %i%"fft*ﬁﬁa 18, 147

nManneg, ﬁq)ml B&(s b\), SeRs, 2H0f0.85@nmhe 1,
5- Am no- 3- (2 -O | sopropyli dene 5'
- N-t eftep bquywpfoef@anfna-iLﬁN-Gfm Byen-abdyigPicyl] - f-B-3ibbfuranosyl)-

e gl s o e T one 12

5- Am no- 3'Iﬁgma§n6rg'n|nfa9m§@lyh bfERefIS1 Q‘aﬂ)r@ﬂjréHﬁQQﬁy!:c)nipound
t hi azol 0[4 5- 1_ qurl m di ne- 2, 7- di one

NG en$ asAivh WéhthV%\mT%e@?ste@sara&O‘Vof/mldmm 202-203 °C

i At S0 e i e

5. 27 1), 5.83 &, 6=61.0, 1H)5,45(b0¢ 1EDy5.3, (bils, HH), 4771482 (18 H), 4.42

( m 3 o J ﬁﬁﬁ %9?@’4]2%1412{6 P%gﬁ%{%ﬁlﬁﬂﬁﬁ If’%ﬁ(x)g% 97 (s,
3H) QH)Bﬁzle(xﬁemaqla&wsm far @%Hgsz,soﬁs GHICL: dal?@ Cs41.B1H), 5.19; N,

0, 78- 0.
5LoAm 1r§0033 Ci g- 6103 [6a88Lf%nﬁth§/Q Y Ay o, Y4aLopCHiTdds Sir Gt

syl )t [ GIRY .

hydr oc ﬁ%ﬁ%@q%geg(é‘fﬁﬁm? ndamngnﬂgg}eghgil‘zﬁ“ggﬁ%?% Step 3 of
Exanptikofitravasylghiepds [dd-4] perimidihe2 0 alipueUiiylirodiiloxide @1)
slightly inpure white solid fromghe above

intermediate in an 60%yvyield 80 C (dec);'H NMWR
(400 MHz, d6-DVBO) 6 11. 31(brE)I p 9.05 (br s,
2H), 7.05 (br s, 2H), 5.83 (HeN SN 4, 1H), 5.46 (br
s, 14, 5.21 (br s, 1H), 4476 4.82 (m 1H), 4.42-4.48
(m 1H), 428438(m1H)’ .

3.94-4.04 (m 2H), 10254/(5\br Sis J—% 223(br S,
1H), 0.98 (d, J= 7.0, 3H), O88d = 7.0, 3H.

El enesigal : MQ&MS&SojfﬁfﬂmﬁiwsBISOZ@proﬂymz’éneGa—l]\Ct‘eﬁt C
41.25; H, 5.02; N, 15.03; S, 6.88; C, 7.61; found:
GO 40humrycarporgl- 37 L-NNnethghvglyl] B-Deribiagira@ysyl)-Thiglo[4, 5-

d]pyrimidine-2,7-dione (12)

In a manner similar to Step 2 of Example 1, 5-Amino-3-(2°,3’-0-
isopropylidene-5°-N-tert-butoxycarbonyl-[a-L-N-methylvalinyl]-B-D-
ribofuranosyl)-thiazolo[4,5-d]pyrimidine-2,7-dione 12 was prepared in a yield of

25  63% from 5-Amino-3-(2°,3’-O-isopropylidene-3-D-ribofuranosyl)-thiazolo[4,5-
d]pyrimidine-2,7-dione 2 and N-tert-butoxy-L-N-methylvaline 13 as an off-white
foam: 'H NMR (400 MHz, d¢-DMSO) rotameric carbamate & 11.28 (br s, 1H), 7.00
(brs, 2H), 6.02 (s, 1H), 5.27 (d, J= 6.6, 1H), 5.04 (br s, 1H), 4.14-4.28 (m, 3H),
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Scheme 2 Scheme 2 shows a general procedure for
preparing 5- Am no- 7- net hoxy-3-(3- 15
wo0ishefee anosyl t hi azol o[ 4, 5-d] pyri m di n- 2- oneBCaE2004/018011
5,7-D am no-3-(3-D ri bofurano sylthi azol
[ 4, 5o0)@yr= 9% dilD); 27D (bes, 3HM2.00 (D IH% ] 465(50311)’ 189 (s, 4.5H),

s RN T I DR N 5,0 P

m 7 96 D¥ibb ) lof4,5-
B O 1

5 Adf Heiniddied2, Ddzw;ted@abmakigis«#l A% met hoxy-t hi azol o[ 4, 5-

dJpyri m di n- 2- one
Aol ) wa ! ymawst §,1 W %Zl vgjans ge%'t}éerﬁnt%ncompound
at g BE‘@E]@ghtlﬂlﬁplﬁr@ Iwmtte sdlidviesn theabed mtemad@te infan ﬁgégéﬁgd mp

T eeub e e R T D L0 S

TL C%(ogq 5 @H%'S' gh@t =1 erﬁ) 54b(branm)4vasl s tI@)r,éd@dysz (m,

20% MeCH CHC
pyr ild . @m’f AafmorD: ¥ H%“"égémR*H)sf‘ 3214 4?3%@9&5‘?‘{ 04@? 2H),
l?)lon\éeg't 5. 38,0 ApPaseh, 0y @pet 7iohai), orzded,wen1.0 HH)e
udtescence upon exposure to 254 J
‘conﬁemmmi apaysihior &odfhaPNaPed” Hit e‘?alfen% (;)VAQ % F@éﬂ?{ﬁ g’gé)
sodilm, (etfioxle EladOras71% il 5, ¢09 N7 23t hanol )

sol 'Wwas’added to the reaction at 0 *C. The
_reacti on was al | oned to war Bchamabom t enperature and

“progress for 49 WO 2005/ 121162 PCT/ US20

da§/s Tgécmn%t %?@Wﬁ/&@?ﬁ@ﬂr%é‘ﬂﬁ QIW?]i?\gAr %I%rﬁh%ill%: eilﬁ%y—B-B-
. extr i % _|LRAGHEE DibBino- -

1[]Igr;e %Pg%%ram? erﬁlag owsap Yﬁ%rﬁle%l Ht?eﬁraoug’ha?;lleu%ic,ﬂiél 3:Lglaib gtl) '

pl Ugibodendshienaobritealipyaimadint2eongsf ord 1.6 g (75% of
the title conpound 14. An an@I ytical sanple was

otb:]a: ned™5y preparative TLC ($i wat er, met hanol
et hy Z el, PySTFAX808)G) a§Na \M%):&f 61T G > 16D 0
(dec%y-N)g +533@h9 f2|v++|;|]Z l 1, sz&tu_%ggmméhé >=
Rf = 'z Yo I\/E(]HO@H@ZDBL O 4C— 200\Hg®OHIH N
(1 Iszoo ;levsczdasy g158D (s, 5. 86 pENMYLAS 2,

.d, J=56 1 9 =52 1 %
478(d5| Pt 10.8, 5.8, 1H)”%@%7(t3 GOT)IFD,O

4.07- 4.49 (m 1H), 3.91 (s, 3H, 3.70-3.80 15
. m 1
3.55-3.60 (m 1H), 3.40-3.45 (m 1H ( ",
Example 5: 5-Amino-3- B-D—rlbofuranosyl—7-methoxy-th1azolo[4 5-

d]pyrimidin-2-one (14)

20 Anhydrous 1 (2.0 g, 6.3 mmol) was dissolved in dry pyridine under an argon
atmosphere. The solution was cooled to 0 °C, whereupon TFAA (13.3 g, 63 mmol)
was added dropwise to the mixture. After five minutes, the reaction was placed in a
60 °C oil bath for 1.5 h, and was monitored by TLC (Si0,, 20% MeOH-CHCI;) for
the formation of the pyridinium cation. The 0.2 Ry starting material was converted

25  to a baseline spot that underwent blue fluorescence upon €xXposure to 254 nm UV
light. Upon conversion to the activated intermediate, freshly made sodium
methoxide (1.8 g Na, 78 mmol, 300 ml methanol) solution was added to the reaction
at 0 "C. The reaction was allowed to warm to room temperature and progress for
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10 El enental Analysis for Cl1H14N406S: calc'd: C

40.00; H, 4.27; N, 16.96; S, 9.71; found: C, 40.07,
wel2005/14862 N, 16.71; S, 9.53. Exanpl e 6: PCT/US2004/018011

5, 7-Di am no- 3- (3-D-ri bof uranosyl t hi azol o[ 4, 5-d] pyrimd

| N- 2- Qelayd e nhiRfyy QUBenlquebhdd Gith @WNHI{@' () O()’ﬁﬁ) and extracted
di ssolved in_dry 1 ri dine under an arg
Csfg-% 8

at nosyites &2 7o Fe” Ei*ol?0Rs- ddsrede F’éteﬁab@s filiseed thrpugh a
(1.2 gihoa g8 Fluf¥RE IheWBSnceRHERdo SirGAW §§?7t5%) bbfhe thé%&iﬁ&und 14.

After five mnutes, the reaction was aced in a
C oi | Ahgalytralsampls was oBgEedRS PIeRHRIGI @gﬂzm@te( zm%anol ethyl

VeOH CEGE33. 16,95 atsia%vhltta‘%ﬁmtrhpm 1684 ot 3918 [MH]

cation. The 0 2) starting materlarh‘é verte
a bl ﬁéflﬂpbt%t R = @O eVt OBtCRCE); WQ@QG‘%@-@@O %p‘o}'ﬁ

et VAUR PR Gyl s PR 8. SRRTeCPELE BT Bt S

i n anH)j €86 piavh 5. DM HRr. 28 (Hai=n1. 8, 1565, t HyEes7at, Ur=e5.0 QH), 4.07-

i opvl QL 2 B0 B0 chottner g2 Bams £ 240-3.45 m, 11,

@i BlslgdntilasaB/di et C; WY, K0 B: daltawoyunue:as.4. 1708, 16.96; S, 9.71;
product forned_as indicated bgéanal yti cal TLC'Rf 0.25

(Si0 fourﬁ‘O‘% I@@@zk%lﬁ%}\l 16hE $Padk was vvar rred to room
! eTPSE b E6.0XADiHinfoes BlrilribbREnds Ui g@llmdn?.g-one
was W

a sed un er rotafy vacuumt
25% I(PS& CHC13 (5 x 100 nL). The product vvas submtted

YPelding SEPRDBTEPOoh Ro ey A e underan sngon

ddl’rp(htm@kpﬂeﬁe T\h\e ﬁbﬂlﬂioytwaﬁ ad)oléﬂamol €, hasTRAA gl .Ded., ) mmol) was
prep tive TLC er- MOH Et CAc, .5: 10: 5 as

a whidfgedeprvgse Wﬂi e>m1.i‘§%e ?ﬁ%ﬁé@’f mingsfhe I%Q(?“%‘l%’a ina 60
0 25 €102 (800 Nth(GEElogioned by M (40BN cm@imr@@)e

g 227?%3“1 gn_otithg pyrlldupjl)lm C&tl 0 2\]};{ s&artgng\]q}qt%lal was c&?verted toa
4. 7014seliRe § thgf'ﬂndeﬂvegﬁblée ﬁ&bréﬁ&nc@ BRr3t0884 G UV light.
1H), 3.52-3.62 (m 1Hg 40 50 WO 2 05/ f21162

BET/ Upppoargissite thegctpigdiptempyiate, Breapastion flaskiugspiced in an
T\Iogl%gﬁﬁﬁ%%lov;ﬁ% aﬂr?%%p&ﬁhx‘é t(gequ@brgtz 3@3& aﬂeous‘N 325 mL)
S, 10vag _adee’g@lms’,egmm ces@momoﬁpx;\@e@, apxg, themmpnder was add’ed

s Opr 6&% i{%ﬁﬂ\% ufce&ﬁgé @l&l@xﬁﬁmeé 2% %aﬁite&%%dﬁﬁiéﬁi'\fﬂt R;0.25

(8102, 20% MeOH CHCls). The flask was warmed to room temperature over 30

25  min, then the aqueous solution was degassed under rotary vacuum then extracted
with 25% IPA-CHCI; (5 x 100 mL). The product was submitted to flash
chromatography (SiO,, 10% MeOH-CHCIs), yielding 55 mg (17%) of slightly
impure title compound 15. An analytical sample was obtained by preparative TLC
(SiO; water-MeOH- EtOAc, 5:10:85) as a white solid: mp > 155 °C (dec); [M+H]"

30 316.0; Ry= 0.25 (SiO,, 20% MeOH-CHCls); '"H NMR (400MHz, ds-DMSO) & 6.76
(s, 2H), 6.14(s, 2H), 5.85 (d, /= 5.2, 1H), 5.22 (d, /= 4.8, 1H), 4.92 (d, /= 2.8, 1H),
4.70-4.83 (m, 2H), 4.05-4.10 (m, 1H), 3.65-3.80 (m, 1H), 3.52-3.62 (m, 1H) 3.40-
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HO OH AcO bAc ACObAc 1 16 17 R6 110, NR6 R, R6
.- HI N NISONI N I S)= R6R6NH, MeOH AcHN N N
wa 200512 (aq), HNN N OH NIN N O di oxane, 2Payr/ustoo4/018011
AcO di oxane Ho p HCl HO 83% (MeNH2) AcO bAc HO - OH HO

| ol X
5- Am%]gégn%t) hb’eg}%ﬁtﬁgﬁgﬁ?éésefﬁ-zcwgo%\l Snoé?}f Ot rffllgzdol dﬁz 03: 1,
5-  d] 95 Nyi2dise- R 9deefofiid) cmcz7m,4w3mo.4m2w'ommo O
HO 1C0H Step 1: Preparation ofb; Acetylanlino-3-(2 '13,5
'-tri-Oacetyl-f3-D ribofuraﬁzg%qétlziazol o[ 4,
5-d] pyri mdine-2, 7(6H)-dione (16) 10 Anhydrous 1 (8.0
g, 39.5 mmol) was dissolved in dry pyridine (65 mL)i
DVAP (3.1g, 25.3 nmmol) and acetic anhydride (19.1 ni_
202.4 mmol o were added sequeptially. The reacti ono;\
al | oned tQ gress for 2 h OO, QRS €, 0.0
wher eupgrrq})\i % q%é‘f}%"l’f%d V\}I'"\t ]s)aiou&raidedsNNakﬁCGS (& \F
m.) and“ex{ratte 208NN 2 he gp,g)aﬂ
phase was c entrated, andot triturated wtheo
ether. Thig pgpvided 12.5 g (63% of slightly inpu
5-acetyl am no-3-(2,3,5-tri-@0 0 Ad DA
acetyl - (3-D1ri bof uranosyl )t hi agol o-[ 4, 5-d] pyri m di n-2,
7(6H)-dione as a white solid 51 WD 2005/121162
PCT/ US2004/ 018011 16: np 246.7-248.1 C, Rf= 0.20
(Si 02, 50% Et OAc- CHCI;%) 'HNI\/R(4OOI\/Hz d6- DVMSO) . S
12.23 (s, 1H), 11.8%"(s, 1H), 5.97 (Fn"2H), 5.48 Gh &
J=6, 1H), 4.35- 4 mlH) 4. 25- (m H) )I
4. 08 4. Ay il 14, 2] 490kl 2, 0K 2. 0% I =0
(S, 3H)soer 0@ (& ShaR 2 PR r |0m10|0f ”2“
5- Acet VIs@imengy 7- (\"f 78 HO
6-triisopropyl - ben;\é%ne§léjl fonyl oxy)-3- <%

oH H5 OH
Ila b m

5 Example 7: 5-Amino-7-Methylamino-3-B-D-ribofuranosyl)thiazolo[4,5-

HaC
N/ S
QEFO
HoN” N7 N
o)
o]

HO  OH

d]pyrimidin-2-one (18)

Step 1: Preparation of 5-Acetylamino-3-(2°,3°,5 ~tri-O-acetyl-3-D-
ribofuranosyl)thiazolo[4,5-d]pyrimidine-2,7(6H)-dione (16)

10 Anhydrous 1 (8.0 g, 39.5 mmol) was dissolved in dry pyridine (65 mL).
DMAP (3.1g, 25.3 mmol) and acetic anhydride (19.1 mL 202.4 mmol) were added
sequentially. The reaction was allowed to progress for 2 h at room temperature,
whereupon it was quenched with saturated NaHCO3 (100 mL) and extracted with
DCM (3 x 200 mL). The organic phase was concentrated, and then triturated with

15  ether. This provided 12.5 g (103%) of slightly impure 5-acetylamino-3-(2,3,5-tri-O-
acetyl-B-D-ribofuranosyl)thiazolo-[4,5-dJpyrimidin-2,7(6H)-dione as a white solid
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(2, 3, 5-tri-Oacetyl-[3-Dribofuranosyl)thiazol of 4,

5-d] pyri mdin-2-one (17) The internediate from Step 1
wahosa2(90 ny, 0.98 nmol) was dissolved in DENID(U:SEOO4/018011
m.) at anbient tenperature. DVAP (7.3 nol|

and TEEAn 245.7-248,1 L Rewol2p (Sv@aéoé(dﬂ@j\%‘gaGhb %Mi( Mz,

ehi shradsPls T2 2t st ke Ty PERBYI HLFE S28IG 22, 110 4.35-
had 4 goRe 119, £ BEh,am), 4. 0@4 ¢8 @delH)] Xt9(se3R8.07 (s 3H), 2.01

concentrated, and then purified by flash
chr dﬁa’@g?%(wﬂ(l)a 02, 10% Et OAc- CHC13), affording 690

gg S p/g #fe gratzgéﬁ‘ﬂh@e@lﬁﬁmz 73 445rtnzsoprogyl benzengsulfonyloxy) -3-

Sopro Zenesul f onyl oxy)

-tri @‘ﬁﬁ‘ﬁbydcezﬁlBﬁ-D7zbofuranosyl)thzazolo[ 4, 5-d]py; imidin-2-one (17)
rlbofuranosyl)thl azol o[ 4, 5- yrimdin-2-0 .
f oani ng \iietintermstiate fop Stpp 1 5 ‘7‘63 (é(%ll@g & 928F§Pm°](3 wips ?@T’%\fd m

20% ﬁ%;%ﬁla@mbﬁlt Qéh%MﬂZre @@/UQW@@) mg 0185 Bhol)sand WHA, (16

1-5.96 (m 1H),
5 69ml, tl ] ndwolpwere adddy to mesoinuoméollo(“’ﬁ? by Pyh6-4. 22-4. 26

%{ﬂg L 14%}Tp§lbg’r§zel§'_e (f-)on%m&llélrildl:)(ﬁﬁmg Q; ﬁm@@?( Mfte2 Hh the reaction had
(s, gl to donBet{os, thd H)Jde ml)qtyre wagp 5or(cmtra1q§|,_ﬂnd tgqnéﬂmﬁeg by flash
Preparati.on 92% -

of 5- REGEYPRARISPaAPATIN GEY efogine P e 87002

3- D- a2 1drhik@f7Lp a,@&ﬁmbﬁrbﬁyla)zﬁdenésalf&}dk}ww+(2ﬁ,-°d15rr112004?éty -B-D-

Smg? ygq‘}@i@h&;yﬁggidf@@f qeﬁ]fp}ryrg]?%% gn%%%a fopiin % w]mte%olufp2 945763

ifnpftf 3L LIS ((s‘f’@de/o %%AB@@@S‘}B@B@MHM ca;cﬂ)Msopa 1083 (s, 1H),

et hyl’ari ne i After

the mtst PHy - OB 3 BbmOaNRd IDTAG e iioNf 420470
m XU, ?ﬁﬁ&%g{qe@i) 2nELabGR, B Bf9bﬁt<?botm1 QH;asztw%m (m,
to ta

chro radi ent el ution

Et mmpgmm 3Ha,f2|f(llﬁr(d,; 3@ gaﬁ(s@H) 8848 350, 1p1Jr1e2-‘t (| 1§H)
| t N
SO, Sl Bl B e o

10, imidin-2%o1 )1 5.95-6.02
??_D rzég}’g)??g/bwiﬁo?o[zgagzgw a’zn 24n? t@ﬁ_?) H)4 16-2. 23 ( m'
2. QOTMdjnteﬂﬁeddht@frOIB lﬂ)e,p 22ab@@e (g 8 3;4)7 mipol)yag glss%qji in

5. Amix%zsaneéll_g El]Légt amb en‘t tem ratu%g §§£&g 163V RR3T @M Qhitidh of

e I nternedi ate
fro n}n%ﬂ@mnan@(bmvrﬁL (m&ﬁmm@ in (mesﬁnwhm\lfyer théhecﬁt%%@ﬂ Mgriglvas

di

s arsneh aegea b ik shoeh Py Ty By by eae

E’?T ! HR2RAMERABBOGIO,, @aaiaeg Shitions m;m%mac -CEIEDy edfording P4 mg
mn to give a inter i at

NEO—K@P/@Q@%uTeﬂFIFé?mEOUH £haY Oéivc(@ Slﬁ\’l\,(;gls rezrfgﬁkdgéi 9V84; Re=

| ndi 635 efhoPYHTE.CIRER): O ROk B RITLA - V) 0AS)G, IFDET.70 (4

m xture was neutralized with stoi gﬁ}quﬁ“ 5
ac et Ve dodeli, 4H), $x05: a0 @t 20 + 0 DEAHDPAS THGE 4 m,
Conc?ﬁ Cﬁfoe@ J 942 %ﬁ)f 929 (slgﬁ n7(E0H), ;062 %83}1)% 00 (s, 3H).

anal anpl AR S conpound
30  Step 4: Preparation of 5-Amino-7- Methylamino-3--D-ribofuranosyl)thiazolo[4,5-

d]pyrimidin-2-one (18)
The intermediate from step 3 above (420 mg, 0.85 mmol) was dissolved in

dioxane (4 mL), and 1 M LiOH (8.5 mL, 8.5 mmol) was added to the solution. The
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obt ai ned by preparative TLC (Si 02; water-MOH Et CAc,

10: 20: 70) as a white solid: [N%Fﬂ+ 330.0; Rf =0.20
wO0366sNeQlek Et OAC) ; nmp > 108 *C, '"H NWR (400|\/|—|ZPCT/US2004/018011
d6-DMSO) S 7.06 (d, J 3.6, 1 H, 6.24 (s, 2H),

(d, Jlacetsd gdupdwhie, reméve@ vithih, AQmin 14 gige a inteqmediatecty R(‘do 19

N 8 adinfica
(g@zé%%ﬁ{ Ego_A@ %ﬁ%%%@év act ?Qév %?emko |_8‘ AinSicatdd by TLC
3 4Q{f3= 190 (giﬂ)z, i‘%ﬂ)Me(?H&ZOACI) The rebcdign Bidjure wg(mvgp]ézeg with
5- Am t 5
- Sﬁ%%ﬁlfiﬁl{j?%tl %%d[%g% %Hi—]@o?ydégl%%%a%éd t
N HBoHQ 9@%};'3(7@%) bf 19r1€ﬁ)ﬁfa%tticﬁln;ample of the title compound 18 was
Of > cggi?geﬁlb?g]reggratwe TIr:rS (Q&lz,%vn;teqq\/leOﬁ %togc 1% 20 ')’Ol) as \%ﬁl?é

8 Rofd. by %@@6%@{9 bbb @a@mbﬁ Etoiﬁldgmﬁp 5i108 PC;2HOMRI n

a manner  sim | ar

D BTN HPEIMOQ) E0R (A o155, 634 (28D, 5.85 (4, /=52, 1H),
(2,3 (?mﬂarél g, gq?cae}sxh fds, PlfH)b@ﬁ%Lﬂ%OQﬁyiﬁy o7 ag, 01=01.8}, 1H),

5-d]pyr i n- enerated in an 8096ytgi€ %ﬁ
%) yé! 150(@ b4, M), 515134 4m, 18H)=3.40-360 (m; bD), 28844 Nt

); ""H NWR (400MH4z, .d
6. 10“«)6'“5!86 - A1‘1(lb"°‘75d‘§§“zyga‘%‘“69“?‘%’“?%1g@@“ﬁ?"%" £
(M Abdrimfuiga- (fheé')@())(m 1H), 4 22 .27 (m 1H),

4.14-4.08 (m 1H), 3.18 (s 2.19 (s, 3H), 2.08
(s, 3H), 2.06 (s, 3H, 1. 99 FD Step 2:

~ Preparation )tE;
of 5- Am no- 7- dinethylanino- - ?ﬂ%ofuranosylthlazolo
[4,5- dJpyrimdin-2-one ( manner simlar to
Exanple 7, step 3, the t|tIe ound 20 was 25
generated in 82%yield. An"8nalyfical sanple was

obt ai ned by preparative TLC |kS|&ﬁ wat er - MeOH Et CAc,

10: 20: 70) as a white solid;
687. Sep ﬁ%PﬁepM@w" of S-Apetignizg- 7(@%%%#"&3&% % Nw]ﬂ Qe

gﬁ 15) %%rz%ﬁ i(agosy?)z‘hzaéolg[4257d]é§mm%’w2 o?dgl ( S 5?]2: ;—'r EI)

gE') m428$§%1%%ézﬁr%lﬂiﬁ5/tw 0,581 5- adet)?lina‘lméﬂg&igmhylahﬁno%-
1H) | (23353 3tr1@-(apﬁtynl] &p)nboﬁurws@g thlgz;%o[/}g) m;gp:z-on(a Was

anal e%lﬁ%tequ{l a é%é?eﬁ‘@%?ell@@loﬁ o SQ 141:Rf98 70*@10@, HI% MeOH-

foun “B %
9: CHC]g) "H NMR (400MHz, ds-DMSO) 10 15(s 1H),6 10 6 15(m, ), 5.98-

5 Y SRN B AE S A b pgst et o
(21)@HNNL318(&6H)219(s3H)208(s3H)206(&3HL199(&3H)
Step 2: Preparation of 5-Amino- 7-dimethylamino-3- f-D-ribofuranosylthiazolo[4,5-
d]pyrimidin-2-one (20)
In a manner similar to Example 7, step 3, the title compound 20 was
25  generated in 82% yield. An analytical sample was obtained by preparative TLC
(SiO,; water-MeOH-EtOAc, 10:20:70) as a white solid: [M+H]" 344.0; [2M-+H]"
687.4; mp > 112 C; Ry= 0.20 (5% MeOH-EtOAc); '"H NMR (400MHz, ds-DMSO)
§6.27 (s, 2H), 5.91 (d, J= 4.8, 1H), 5.22 (d, J = 6.0, 1H), 493 (d,J=52,1H),
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HZN NN HO O Hd OH Step 1: Preparation of
5- Acet yl am no- 7-cycl opropyl am no-3-(2 , 3

wO3bosti® acet yl - / D-ri bof uranosyl ) -t hi azol o[ 2CT/US2004/018011
5-d] pyrirnidin-2-one In a manner simlar to Exanple 3,

step t 0 H
el 042p71 g;@gﬁ %ﬂgf‘ﬂ{o(‘?q o'ée(i‘n LF), 3.7:3.8 (m, 1H), 3. 5(336 m, 1H), 3.5-3.6 (m,

anosylij ﬁﬁP &% 6%[316151511@] 51@9'1W$1Frf%1 |CnnHZ?N;@e \/\ﬂdc geﬁeﬁ”a?fielﬂ, 4.99;
in 8 Qiy) 0.45 (Si 02, 75%
Et OAgN/ ?O‘g’ﬁ Zn{/% T 1gg,sgt)l\/[sc)) S 10.11 (s,
1H), }Zxa?rﬂplég SJAFmﬁm8Z cyclobr&l)ylalﬁmgg [6-D0xib g fifr-anlos§lthiazolo[4,5-
5.70-5.76 (s, I—I)1 4.16-4.30 (m
2H) dlBylslsmtlg-Z-mmOrzﬂhséroeglonﬂf'—nyalt(22 »5 (s, 3H), 2.07
(s, 3H, 2.06 (s, 3H), 1.98 (s, 3H), 0.73- 15 0.76 (m
2H), 0.57-0.60 (m 2H). Step 2iPreparation of
5- Am no- 7- cycl opropyl am no- 3-
ri bof uranosyl t hi azol o[ 4, 5- dlrpg/rl rrodi n-2-one In a
manner sinilar to Exanple 77 step)'3,
5-am no- 7- cycl opr opyl am no- 3- ( 3-
D-ri bof uranosyl t hi azol o[ 4, 5+8] pyr} m di n- 2- one was
generated in 79%yield. An 20 gnhakytical sanple was
obt ai ned by preparative TLC (S 02; water-MOH Et CAc,
10 208703 B&Dai ann vB5-4 odtileminRf7=cy@opopy el Bt Do) Q-acetyl-
0 d6-DVMSO) 5 7.24
lé'%r zggn?sg )- tlg%o?ofggs%p)(rémg %66 1H), 5.22 (d,
=6, 1, nflanga' shihiar o E‘xaﬁ‘x_ﬁa %tef)'li, 5 chzﬁarﬂmggi—( m
2I—|) 4.05-4.10 (m 1 H), 3.7- 3.8 (m 1°H, 3.5-3.6
(m yHpPIEBYUBIS: S0 6hy - fprers BDXSI0R FaMpy ) 0iBIaH.70
‘ﬁ%?f“f‘fz glﬁlo% glf'e \gas egéﬁmﬁ% mgQO"/%}%B%%s g:yel?orvs? BRI ﬁ¥=| 845 &fioz, 75%
r| bofmoanmd:wﬂlammmkmowﬁ{zdmpws@)ajl(nnzespne), 7.87(d,J=228,

AL JaBoD5-6Da g I R by ite | ErtnaS G IDy 4168 By 21D,

addi t3 &\ of )t he7 &l 2m8tg gl 2. W(ﬁ%‘cl{)eﬁos (0385,8W8%s, 3H), 0.73-
above to VI or ousl stlrrlng4 M HC1 | n di oxane,
a1f5f orti 4@ G3%9-80 €BrP¥Bund as a white solid: np > 99

(A00NHZ 7.25 (d, , J = 2.8,
H, € % PR bf$§’7ltnf'“-?,-:Qy@@"?&’?m%ﬁﬁ-ﬂ?ﬂzl (bs.
1H) b0 a&d@?lthzﬂéd)aﬂ S-dpyfdridinlrem 2H), 4.09 (t, J=

561 3.72-3.79 (m 1H), 3.55-3.60 (m_ 1H), 3.45-
3.37 (m 1@ magnet Singilag o Kxamplety), step 3,7 ainpd/-¢e{opriHylamino-3-[3-

0,55 bl S A 2010 Byl . o

0, nflStical ﬁﬂmpidWa@btzﬁﬁeﬁﬁf préparadiv8 SLCNSiOL6w B Fr-MEDH-EtOAc,
8. 13.

5- Amlﬂgﬁ% 4 BB R RS MBI HOAT A3 400 16 YT

0 [ 4,356.0; '"H (400MHz, ds-DMSO) & 7.24 (s, 1H), 6.28 (s, 2H), 5.86 (d, J = 5.6, 1H),
522 (d, J=6, 1H), 4.92 (d, J= 5.2, 1H), 4.70-4.80 (m, 2H), 4.05-4.10 (m, 1H), 3.7-
3.8 (m, 1H), 3.5-3.6 (m, 1H), 3.45-3.50 (m, 1H), 2.8 (s, 1H), 0.68-0.70 (m, 2H),

25 0.54-0.57 (m, 2H).
Step 3: Preparation of 5-Amino-7-cyclopropylamino-3-f-D-

ribofuranosylthiazolo[4,5-d]pyrimidin-2-one hydrochloride salt (21)
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10 dj pyrimdin-2-one (22) HN N | S>==0 N H2N N HO

O H( bH Step 1: Preparation of 5-Acetylam no-7
woyorsakidezno-3-(2 ,3 ,5 -tri-0O acetyl - AD PCT/US2004/018011

ri bof uranosyl)-thi azol o[ 4, 5-d]pyrinidin-2-one In a

manner SI nTHeatftletcOmpa@idplR prepast @p addition of the solid material prepared
5acet rHt o7prro| di no- 3-

(2", Yol é%if%sy(%‘rf@gr‘ﬁ W%%H%We) affoqding geditle,
5- d] pycrm;muﬂa E‘sazw}i’i%o‘ﬁ@ geperatadyiR 40 Y, 'aelrﬂvls@% 7.25 (d,
anal yti cal | e was oblt) ai ned via preparat’ive

(s| 021 Hylet %B (ﬁﬂtﬁs@ﬁ) 580:(20-=7DY. 1B, 22 frist BI)s6P8 (bs, 1H),

et hangi313 4?%@?%9 BEED e5§%0 fiquvgagdsﬁﬂ Sﬂﬁl}f 00 (m, 1ED), 3.45-
( A00NBE7 (6L 51);\5@_—232 B0UK 8729.79 (@, 280, 550,676 7B SElemenal
) 4D Gy S eyt R sty TR o1 s0s

4. 30- fhusd €/B9.6k; H) 4.85;4,08:54; ¢08(®m 1H), 3.70-3.80 (m
1H), 3.55-3.60 (m 1H), 3.30-3.45 (m 1H), 1.40- 2.0
( m SEyamjde &¢ QaAlmmg-ﬁaq'yatopgntybinmoJ B-D-nbofuranosy]thxazolo[4 5-

‘@"}ﬂ? %rgg%/i’ﬁt gl ggi%ﬁlo?zn ng 3J[)3r|Dm idin-2-one 25 In a

rranner simlar to Exanple 7, step3, the title
compound 22 was generated in (0%Yield. An analytical
sanpl e was obtai ned via prepar tl\ée TLC (Si02;
wat er - MeOH Et OAc, 10:20:70) ag_ g Weid e solid: np > 108

C (dec); Rf= 0.80 (10% wattew N20% et hanol in
ethyl acetate); [MH + 384.0;'H NMR 55 WO 2005/ 121162
PCT/ US2004/ 018011 (400MHz, Hd6® O) 3 7.00 (d, J =
7.2, 1H), 6.17 (s, 2H), 5.18 (&4 = 5.2, 1H, 5.21
(d, J= 5.6, 111), 4.92 (d, J_*@e 1H), 4.74-4.80 (m

2H) , Step3)- Areplratibn oﬂS‘J)lGetyldszQ@ 7?61%1191% -330 3, 3.4 D- 3@6‘%9 f-D-
(m 1H), 3.55-3.60 (m 3.45 1H) 1.4
2.0 (r ofzgp{}osylg—tl@@g{ﬁgfi é- djgyrzmzdm 2-one

5. AT no- 7 hof | t.hi
[4.5- "d] p}’?%‘ﬁ oS qgr%%’%g’)"le s S8R SRR Stidino 5-

(2°,3%,5-tri- O-acetyl -B-D-ribofuranosyl)-thiazolo[4,5- d]pynmldm 2-one was
generated in 70% yield. An analytical sample was obtained via preparative TLC
(S10,; water-MeOH-EtOAc, 10:20:70) as a white solid: mp> 108 °C (dec); R¢=
0.80 (10% water and 20% methanol in ethyl acetate); [M+H]" 384.0; '"H NMR
(400MHz, ds-DMSO) & 7.00 (d, /= 7.2, 1H), 6.17 (s, 2H), 5.18 (d, J = 5.2, 1H),
20 521(d,J=5.6,1H),4.92 (d,J=5.6, 1H), 4.74-4.80 (m, 2H), 4.30-4.35 (m, 1H),
4.05-4.10 (m, 1H), 3.70-3.80 (m, 1H), 3.55-3.60 (m, 1H), 3.30-3.45 (m, 1H), 1.40-
2.0 (m, SH). |
Step 2: Preparation of 5-Amino-7-cyclopentylamino-3-f-D-
ribofuranosylthiazolo[4,5-d] pyrimidin-2-one
25 In a manner similar to Example 7, step 3, the title compound 22 was
generated in 70% yield. An analytical sample was obtained via preparative TLC
(Si02; water-MeOH-EtOAc, 10:20:70) as a white solid: mp > 108 °C (dec); Ry=
0.80 (10% water and 20% methanol in ethyl acetate); [M+H]* 384.0; '"H NMR
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I5-|OA0 tHIO SoH ?tep 1): Preparation of
- Acet yl am no- 7pyrrolidino-3-(2',3,5 -tri-O acetyl -/ 3-
wo20esibofear anosyl ) th iazolo[4, 5-dJpyri r n i di Beizlsmmwmson
10 In a manner simlar to Exanple 7, st
5- ag;@t)yﬂ}mummqoyﬁrwaﬁl(d,dl 3231, 6.17 (s, 2H),5 18(d J=52,1H),

5 -
] py? ?H‘é:jln 20, 3%13 %\%%Jd gene6||‘ gl?f gr@%og%y) 2f{2'433¥)g48ﬁ(4n )

yel b @9u40iol (m, fi 1 18] 76-35@8(mil, ;1 HRI35 568 G SiHO,Zﬁ 30a&f & fm, 1H), 1.40-
McOH Et OQAc, 10:20:70); 1H (400MHz, n(D6 DVBO) 6 f10 OA?
(s, 20, 88)-97-6.02 (m 2H), 5.68 (s, 1H), 4.38 (dd,
% 2%%1%1)](;11 éb_éu;ﬁnzo ’ﬁgﬁoﬁdlg&ﬂﬁm r@tg@ﬁ(lra%o h(z&glog‘fs;ﬁ—,
, s .

3H) d)pyridSidins2-ond23) Step 2: Preparatl on' of 5. A no- 7
pyrrolidino-3-,13-D-ribofura yl t hi azol o[ 4, 5-
d] pyri mdin-2-one In a mannezgiirrilar to Exanple 7
step 3, the title conmpound 23lwas generated in 815/0
yield. An anal ytical sanple NA)IEBiObbaI ned via
preparative TLC 20 (Si 02,H2vaat4er MeOH- Et OAc, 10:20: 70)
as a white solid: np > 112.4 C (ldec): [M+H + 370.3; 'H
NVR (400 MHz, d6-DNVBO) 8 6 , 2H), 5.90 (d, J=
4.8, 1H), 5.23 (d, J= 5.2, 111, 4.94 (d, J= 4.4,
11%), 4. 28 4.75 (m 2H), 4. Ogo(db J- 4.8, | H,

- 2. -

3Pt SR 2 30 riostho o5
PCT /r Qs INBRAN[41AN pPtimBin-NoneS a >=0 , ~"' |’

1[?(| n| et HgnNa ;%g}ggsmgl_&r_ {O%@%ﬂ_g(fl 86&%%6%%]11&9??9611(%30 -3-
(2,3,5-trl-O-acetyl—[3-D-nbofuranosyl)—tlnazolo[4 5-d]pyrimidin-2-one was
generated in 79% yield as a yellow oil: [M+H]" 538.1; Ry= 0.80 (SiO2, water-
MeOH-EtOAc, 10:20:70); 'H (400MHz, Ds-DMSO) & 10.04 (s, 1H), 5.97-6.02 (m,
2H), 5.68 (s, 1H), 4.38 (dd, J=11.6, 3.6, 1H), 4.15-4.23 (m, 2H), 3.58 (s, 4H), 2.23

15 (s, 3H), 2.08 (s, 3H), 2.05 (s, 3H), 1.98 (s, 3H), 1.89 (s, 4H).

Step 2: Preparation of 5-Amino- 7—pyrrolidino—3—,B—D-ribofuranosylthiazolo[ 4,5-

d]pyrimidin-2-one
In a manner similér to Example 7, step 3, the title compound 23 was
generated in 81% yield. An analytical sample was obtained via preparative TLC
20  (SiOy; water-MeOH-EtOAc, 10:20:70) as a white solid: mp>112.4 °C (dec);
[M+H]" 370.3; 'H NMR (400 MHz, d,-DMSO) & 6.22 (s, 2H), 5.90 (d,J=4.8, 1H),
523 (d,J=52, 1H),4.94 (d, /= 4.4, 1H), 4.68-4.75 (m, 2H), 4.08 (d, J = 4.8, 1H),
3.71-3.76 (m, 1H), 3.55 (bs, 5H), 3.38-3.54 (m, 1H), 1.87 (s, 4H).
Scheme 4
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AHNHN NSNO-2 HCONHNN>==0 OCHIN NN H

t BUOUNNKp O JfO Il HZNv 0- 0 0 HObH B 24 a)
wa 205demek hoxypr opane, acetone, DMSO, M SO3H, @CTUSk)04/018011
BOC- L-val ine, EDC, DVAP, PhMe, 0 C - rt c) anh. HCd,

, PrOAc, , PrOH Exanple 12:
5- Am no- 7- cycl opent m no- 3- (5 -OL-v&L@yI )-(3-D
ri bofuranosyl)thi [4,5-dj pyrimdi A} 2- one

Hydrochl ori de (24) W.th vigorous stim §>:o ,
internediate B i Ssodved 4n a s,xpzhaﬂ Nof  anhydr ous
5 hydrogen chhgri iNn 1 sopropyl acetate pt 0 C and
allonwed to warmto rgom tenperature. JTol he
het er ogeneous m i s added addi onal/ i sopropyl
acetate. The reactipn mixture is stirged,for an
addi tional 12 h. Hgol eene is added and thé product is
filtered and dried under vacuumto yiKe_I gl the desired
di-HC salt 24. Th&internediates ar empbtpanatids
follows: 10 5- Am no-7-cyclopentyl am no- 3- Q\Z

, 3" -Oisoproylidene-1D

ri bof uranosyl )t hi azol o', 5- d] pyri m di ne- 2- onﬁN@ :
Compound A i s prepared 3!‘:??.: ng to thzeHCPr ocNe/ ure of

Kini et al., by stirrils xture of o

5-am no- 7-cycl opentg?flam' nof 3- (3-D-ri bof urr@m&% >i=azol

o[ 4, 5- d] pyrigi dﬁggﬂ\z- ong [22 with dcet onep DVSO,

met hanesul f oni gl agi d%any gn excess oft,a5 A ~
“"di net hoxypr oparfe a0 Csumtil starting materi is

consumed. The reaction fjture 57 WO 2005/ 124 163
PCT/ US2004/ 018011 is added to ice water and
neutralized to pH 7 & th saturated NaHCO3 aed
extract ed

a) 2,2-dimethoxypropane, acetone, DMSO, MeSOzH, 0 °C

b) BOC-L-valine, EDC, DMAP, PhMe, 0 °C - rt

c¢) anh. HCI, iPrOAc, PrOH

Example 12: 5-Amino-7-cyclopentylamino-3-(5'-O-L-valinyl)-B-D-
ribofuranosyl)thiazolo[4,5-d]pyrimidin-2-one Hydrochloride (24)

With vigorous stirring, intermediate B is dissolved in a solution of anhydrous

5 hydrogen chloride in isopropyl acetate at 0 °C and allowed to warm to room

temperature. To the heterogeneous mixture is added additional isopropyl acetate.
The reaction mixture is stirred for an additional 12 h. Toluene is added and the
product i§ filtered and dried under vacuum to yield the desired di-HC] salt 24.

The intermediates are prepared as follows:

10 5-Amino-7-cyclopentylamino-3-(2' 3'-O-isoproylidene- 3-D-

ribofuranosyl)thiazolo[4, 5-d] pyrimidine-2-one (A)

Compound A is prepared according to the procedure of Kini et al., by stirring
a mixture of 5-amino-7-cyclopentylamino-3-B-D-ribofuranosylthiazolo[4,5-
d]pyrimidine-2-one 22 with acetone, DMSO, methanesulfonic acid and an excess of

15 dimethoxypropane at 0 °C until starting material is consumed. The reaction mixture
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with Et OAc. The organic |ayer is concentrated and
subjected to columm chromat ography on silica

wonrosiding the 2', 3" -protected di oI product. PCT/US2004/018011
5- Ami no- 7- cycl opentyl am no- 3- (tert-but oxgcarb
ony li§ added & mﬂyzlager and reutraljzed to p 7 w1th saturated NaHCOj3 and extracted

| sop D-
mﬁ-ﬁrﬁﬁ(ﬁ% ﬁ‘ Qrggﬁlc H)a((glfgfl ?'{)}9%%1%% dumin?c%)ﬁéjgﬁéh t.o column
eqUIc‘haJnﬁ%giamlﬁl omsﬂmepxtoviduxgdlxwzi,émmyueé diol prefvdhe in THE
i S P P 120
o ?%@9?3 dQIYer—%Q%bYM’Lmo%ylﬁtZZaz@of@ &]szWem@me(Bp D- r| b
u

)thlazolo[4 d] pyri m di ne- 2- one,
1.5 equi \ml seolusioDhARO aquEvaditea, N—@Wébpf@wMﬁylanwh?f‘em THF

10 is ro i
For SOLCReA L BRIV LALRo R AR R PP 2030 stent of
i N B Ao-P&cldpthtgire !, 3% O-fsofroliddGh-B-mnitlofnemb syd)thizaeth[4,5-

with saturated aqueous NaHCO3 ueo
phas@pydmidgethee Sxddct %&H‘“Wet‘ﬁ (D]I\%@%\%e ad%?fg D ymirtore
fy 9ag '\xférrf?&lal%%‘orﬁ‘fe%qp@fahﬁéjaﬂw&lbw%ﬁ%%forﬁIH hiet @@cenanidd. The
evapor at ed under vacuumto give int r}gﬁdl %1t Blt hgn tﬁ

pur i Esidep i ylisedvadnin El%A%Iﬁ’P’élﬁﬁ’E‘-’tS‘Q’i‘l s neptahzed wi
Scheggs atéé‘%q%%oém3 PR, Sh@/ﬁqgecnﬁ pBkse R REBEKBStddOvith
preparing - 7-al koxy- 3-R-

D r i BofAs dhosymbinedtghme phaswaq riadiaveiNeSQudiligeed, and
Schene 5 0 o)
o A e foe B gy iRl @ phehI N |

N O chhahiNogtaphyHBNilNaAcO O HO JO Ac(5 bAc HO OH IVa v

a) Ac20, Et3N, MeCN Schemes 5a-5c

Schemes 5a-c show general procedures for preparing 5-Amino-7-alkoxy-3-(3-

D-ribofuranosylthiazolo[4,5-d]pyrimidin-2-ones.

Scheme Sa
. 0 0
s HN S
L =0 )\JI =0
H,N” N7 N a AcHN” N~ N b
o)
) o~
HO  OH AcO  OAc
1 16
OR® ORS

o) [ =0
AcHN )I 'S c HZN)*N N
o

AcO  OAc HO OH

IVa v

a) Ac;0, EN, MeCN
b) polymer-supported PPhg, R®0OH, diethyl azodicarboxylate, THF, 0 °C - it
20 C) KzCOa, MeOH
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b) pol yner-supported PPh3, R50H, diethyl

azodi car boxylate, THF, 0 C - rt 20 c) K2CO3, MeCH 58
wORB0A5b16121162 PCT/ US2004/ 018011 Schene 5b OprOI/uSz0d4Mi18011

Na HNNNDb OOHOAO HO CH AcO bAc 25 ORS5 OR5

HZN NNc HZN N O O AcO HOs&e@Qelddc HO OH Vb v a)

Ac20, Et3N, MeCN poI ymer - support eq, PPh3 R5CH,

di et hyl azodi carb te, THF, O C ¢ C) K2CG8,
MeOH Schene 5c djN N Na HN N N “HE O Et3Si0 O
HO(}|Et38|O(D$\u 26 OR5 ORGBN N /\ S0 1

1-:13 H2ZN N N ¢ I—|2N N Er3sSrO HO O% Et 3SrO OSi Et 3
HOO—| Ich HO AcO

HG OH AcG  OAc
1 25

OR® OR?®

N)IS NZ S

[ >=o )\/I[ =0
sz)\\ N~ N c HzN)\\N N

AcO HO

Acd :OAc Hd bH

Ivb v

a) Ac,0, Et;N, MeCN
b) polymer-supported PPhs, R®0H, diethyl azodicarboxylate, THF, 0 °C - rt
c) K2COz, MeOH

Scheme 5S¢
o o
s s

HN HN
o 1 -
HNT N7 N a HN" N7 N b

o o
HO/\d Et3SiO/\<_J

HO OH Et,SIO  OSiEts

1 26

OR® OR®

I >=o )I =0
HZN/k\N N . HZN)\\N \
Et,SiO HO

EtSIO  OSiEts HO OH
Ve v
a) Et3SiCl, imidazole, DMAP, DMF

b) polymer-supported PPhs, R°0H, diethyl azodicarboxylate, THF, 0 °C - rt
¢) HF, MeCN or HF-pyr, THF
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a) Et3Sid, imdazole, DVAP, DVF b) pol yner-supported
PPh3, R50H, diethyl azodicarboxylate, THF, 0 C - rt

woRotdA218CN or HFpyr, THF 5 59 WO 2005/ 121162PCT/US2004/018011
PCT/ US2004/ 018011 In a typical synthetic route, the
2',3,5"- k | 13 ' '
ol or i hgﬁg_t};i?rfné/all] %yglgggﬂl;()ug:‘; tHe €3 63 nRrbiky? BRBp B 1 ¥-D-ribose
5- ami moie@-ah8oDthe iSbofiur gmgsyf -ihiag 8- p4itbfuranosylthiazolo[4,5-

d] pyr i,m di ne- -dione_.are firsgt ot ect.ed,. preferabl
o SRR 2P ERE FRL Polooled kb B e Dar S gt
The csbtnfiy16a25 dnde 67 Thesdrbinghataied17-pbsetibnen Sidhjbe sitgsdted to a

L0 2 o8l ahdiafon %gtﬁﬁXésf‘yg"th"vgngs} ATt bt (9! R and Ive. The
2", 3'2’,5’,5’111?'&0@%1&! bsthetibésa@nit khD&Ehe it dge RO 5-aBfno group are then
nitrogen of the 5-am no group are then subjected to

appr cHPIeEeS O RPBToBTide feRIPICEINR GPRIIENMS, toPEpdype Yy Yesay further be
can fdybbfo@ﬁﬁte@%ocﬁ'ﬁ%@ripwdeﬁk%ly nodified if so desired.
Schenmes ba-6é 10 Schenes 6a-6e show general procedures

for preparing 5-Ani no- 3- [ 3-Sohemes 6a-6¢

Qo orhghersl ook BRRR pRctdretl MY Rl A,
HzN NiHNﬁrd&u@yl@ﬂd@z@lo%@ﬁ]@yﬁmﬂi&llbﬁ@ﬁAcg 8bA|€|O AI(EI(C)) gAcO 25
77 78 s>=0 s>=0 H2ZN N N (o ﬁ ;

(=}

AcO bAc HO bH 89 79 a) P2S5; 2 b) Ni, acetone,
reflux c) C8, MeOH d) candida antarctica |ipase,
pH7, acet ] S>: HN S N%IS
0 [ >=o | >=o0
HZNJ\\N N a HzN)%N N b HzN)\\N N
o
AcO  OAc AcO  OAc AcO  DAc
25 77 78
N7 S NZ S
LI o NS W
H.NT N7 N d c " H,NT N7 N
HO HO °
AcO  OAc HO ©H
89 79

a) P,S;g, pyr.

b) Ni, acetone, reflux

¢) K,CO4, MeOH

d) candida antarctica lipase, pH7, acetone

Scheme 6b
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Scheme 6b 60 WD 2005/121162 PCT/ US2004/018011 0 d

HN S>= N~ S>S5== ON O H2ZN NNa H2ZNNNb HRNN OO0 O
W(AQ@SAemAcO AcO bAc Ac(5 bAc Ac(5 bAc 25 80 P8T/UNL004/018011

S)=0O N - oS NO INHN-N d 78 ¢c RN NO HO HO

AcO bAc HO bH 89 79 a) POCI [, NEt3, CHC13, refl
Zn- Cu, Amjﬂll g/@‘:& c) K2003 N1 ) candi da ﬁ
ant arcpiNeJa rNase, pH7, aggR cheme 6c 0 CHN
S>==0 N | S>={r) AetN-N N a AcHN N N b—00 W

AcO bAG Ac 16 81 4 S AcHN N N ¢
0 O AcO (5 bAc HO bH 82 29 Sz
AcO OAc AcG  DAc AcO OAc
25 80 78

2 S N7 S
o= B

HN7 N - 2
o
AcO  OAc HO OH
89 79

J

. a) POCl5, NEtg, CHClg, reflux
b) Zn-Cu, AcOH, 80 °C
¢) K,CO3, MeOH
d) candida antarctica lipase, pH7, acetone

Scheme 6¢
(0] Cl
Lo Aé'[ =0
ACHN N a AcHN” N7 "N b
AcO: %)Ac AcO  OAc
16 81

a) POCI;, NEtz, CHCl3, 60 °C
b) 10% Pd/C, Hp, 250 psi, NaOAg, EtOH )
¢) Ko,CO3, MeOH

5 Scheme 6d
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a) POCI3, NEt3, CHCI3, 60 Cb) 10% Pd/C, H2, 250 psi,

NaOAc, EtOH c¢) K2CO3, MeCH 5 Schenme 6d 61 WO
waQen/12216162 PCT/ US2004/ 018011 0 x HN S>==0 | PErAISEdOH/018011

S>=0 AcHNN N a {CH3)21\1 ~"~ WIIl N NDb (CH3)2N - NN

NOOO AcO AcO AcO AcO QAc AcO QAc AcO OAc 16 82a,

b 83 7 7,(CH3)2N'N N N-O O S3=O AcOc HZN N N AcO

bAc HO oH 79 a) SCC PMF, CHCI 3, 60 C orN/ s
SOBr 2, JCHe1 3, toluene 110 QL Bjo Zn, AcOH c) I T o
K2CBA"Ne(H $chene?6e NCHod™ NSO § OHCSYO b NFHagONC N Y
H2N\NI3 o P HCI HHN N H o] 84 85 86 AcO QOA o)
c AcO ' Aﬁo
78J~{\S>:__--9 HZN N N e d\ PN "N N 78 HO O
AcG  DAc A OAc Acd  OAc
16 82a,b 83
?
N7 S l ?
T =0
(CHg)N"NT N7 N s
e
o | o
AcO c HZNJ\\N N>=
AcO  OAc HO/\(E\/l
83 i
HO OH
79
8) SOC|2, DMF, CHC|3, 60 OC or SOBI‘z, DMF, CHC|3. toluene 110 OC
b} Zn, AcOH
¢} KoCOg, MeOH
Scheme 6¢e
N
[ >=o0
OHC
R a S, b NP8 ¢ HzN)\\N N
£N>=O | N\FO A | N>=O
0 c
H o HaN™ N AcO e
84 85 86 AS DA
78
- e
0 [ >=o
HzN)\\N N e d HZN)\\N N
-— 8 —
o o
AcO  OAc HO OH
89 79
a) POCls, DMF, 100 °C
b) guanidine-HCI, K»CO3, NaHCO3, DMF, 110 °C
¢) 1,2,3,5-tetra-O-acetyl-B-D-ribofuranose, cat. bis-(4-nitrophenyi) phosphate, 160 °C
d) KoCO3, MeOH
e) candida antarctica lipase, pH7, acetone
5 In other typical synthetic routes, 5-amino-3-B-D-ribofuranosylthiazolo[4,5-

dpyrimidine-2,7-dione 1, protected at the 2',3',5’-hydroxyl groups of the B-D-ribose
and/or the 5-amino group, preferably with an acyl groups as shown for 16 or 25, can
be subjected to a variety of conditions to convert the C-7 carbony] at the 7-position
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AcO CAc HOOH 89 79 a) POCI 3, DWF, 100 C b)
guani di neHCl , K2CO3, NaHCG3, DMF, 110 C c)
wa 200582662 et r a- 0- acet yl - p- D-ri bof uranose, cat. PCT/US2004/018011
bi s- (4-nitrophenyl) phosphate, 160 C d) K2C03, MeCH
e) camdvat@uagpba@rscintlading bpaselimptl o aeipdidBaloBer tHa4re

typi cal hetic rou
5 b Ae Pl toredhartony Pl éna rediclon peenbegsro- or homogencous

d] pyr reat@lint@nditidnsgihe QT8 51hydR6:84LF R 1Rke ifi€and/or he nitrogen of the
2',3" .5 - hydroxyl grou ps of the (3-D-ribose and/or

t he 55éml%gr@¥po%t ep Pap sl P gPRIPRIR teaiePEXSpriompaadidions o produce
shown7$ @ormkBuR! 79%8n f&&ﬂ{ér b@%ﬁdﬁ@ﬂa@ﬁlrﬁgdlﬁéh 1@5%@6’%&@& y of

conditions to convert 7 car bonyl at

7- posiargiiemgts n\ﬁéoécﬁoﬁsﬁmﬂ?ﬁ@@awmgw@mebme wasynthesized
vario rcapt o
and DR Rt 2 4 o Bl ook 2 il B A
Follog\we@yhe@mnndmnna.mder hetero- or honobgeneous
reaction d|t ' oxyls of the |
ri bose unlcsfo %mn%7 “f]sea %?P?r%djd%%dw f?%éepagx%?ﬁt%m{ﬁ gﬁ‘bno 7
ar®@ t fidetitsiedhRr1- ﬁnﬁi;ub@mﬂéml’a-@pﬂ)irﬁbﬂlrﬂﬁgﬂ—gmﬁfah&ﬂm 5- d]pynm1d1n-2-
conditions, to produce 5 79. Conpound 79 can furth
be ap‘iﬂeoprl ately nodified if so desi red In an
al ternate nethod
5- ami no- 3Ht hi azol o[ 4, 5-d] pyr"—_d"ﬁ 2-one was
synthesi z&d and further subjected to an appropri 1e
(3-D-ri e glerivative und ious glycosyl atwo
condltlg{'@sl Sehene 7 shovvsijg eneoal procedurg . [1 >=
prepatingVesgers_of 5- ArizMo- substi t ut ed and
7- unsub |tou ed- 3-(3-D ri bof upahosyl™=3Ft, R4 d}bﬁ_{d
]pyr| -7- one. SeGEpBi07 R2 R2 S>::(5 ’

(lgl (}8 112N N N a H2N %H(éa [ R°0CG  OCOR?
' BU( CHS)E HO Bu( CH3) 2Si OH HO bH RSOOO OCOR3

VI VII VII1 R RR2 NS Vi VIII
R2 R2

NZ >SS N

N e
c N7 N7 TN b H,N” N7 TN
O (o)

R30CO OCOR® R0CG  DCOR?
IX X

a) 'BuMe,SIiCl, imidazole, DMF
b) acid anhydride, EtzN, CHzCN
) HF-pyr or nBuyNF

In a typical synthetic route, the 5'-hydroxy] group of the B-D-ribose moiety 5-
15 amino-3-B-D-ribofuranosylthiazolo[4,5-d]pyrimidine is first selectively protected,
preferably with an appropriate silyl group as shown for VII. The 2’- and 3’-hydroxyl

groups can then be subjected to a variety of esterification methods to form VIII.
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>==0 S>==0 '111-~--~~ ¢ HZN NN b H2ZN NN HO O

R3000 0 R3000 OCOR3 R3000 bCOR3 Ix x a)'BuMe2Sid,
womwazolee, DVF b) acid anhydride, Et3N, CH3CNPCTHS2004/018011
HF- pyr or nBud4NF In a typical synthetic route, the

5' - Hptr5dstytrogylad pheafbobdneni(isthen sutixsted terepnsenyiats.-deprptection

am no- 3-.(3- D-ri bof syl t hi I 5 i o0 el i:
i SEndibe DBy~ BRoroarua bR Bhderindy BEQIARL 0 Qeliie
appr opr i &ckersé § ylowghqeperalpratedun faresteNfidatiompfdS-Amingfr{d’-0-

3' - hydr oxyl roups .can thep he ' 1. ar i

of _covier P HET IO AR B PP T o s Y
2005/ 121162 PCT/ US2004/ 01801khendd® 5' - hydroxyl of the

ribose unit is then Hsubj ected to appropriate g,
deprotection condiftions, to produce I X |X clan
further be appropnira omodified if so desif ejf.
Scherme 8 shows gy | procedure for ealsz\T

of 5- Ami no23¢(55-0O anf no acid> o)

este_rs)-(s-@m\utlo ragosyl ) -thi azobwo NS)&L
, 7-di ones. 5 %ghgme OHOH N~ S~ON-1%S N
HON \N N a H2N'N 0,9 ##NL JO tBuON _J" O Rocbl dcbr® R

OORHO bH R3000 OCOR3 Il XI'L NOHS~- O b HNJ NN
HCl 0 O | X1
OH
e Néﬁ:3>=o
b HZNJ\\N N
_— “HCI o
HZN\_)LO 0
R

ROCO OCOR®
XTI

a) di-'butyldicarbonate, EtzN, CH3CN, acid anhydride
b) HCI, dioxane

In a typical synthetic route, the N-terminal amine of the 5’-amino acid ester
of I1 is first selectively protected, preferably with an appropriate alkoxy-carbonyl
group, followed by esterification of the 2° and 3’ hydroxyl groups as shown for XI.

10  The N-terminal amine is then subjected to appropriate deprotection conditions, to
produce XII.

Scheme 9 shows a general procedure for esterification of 5-Amino-3-3-D-
ribofuranosyl)-thiazolo[4,5-d]pyrimidin-2,7-diones at the 5’ hydroxy! with N-
terminal protected peptides.

15 Scheme 9
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H2N 1~1 O R4 R3000 OCOR3 Xl a) di!butyl di carbonate,

Et 3N, CH3CN, acid anhydride b) HCl, dioxane In a
woypmiscaiiesynt hetic route, the N-term nal am nepPof/ush®4/018011

5'-amno acid ester of Il is first selectively

protected, prefemably with an appropriate

al koxy- car bony|~~grsoup, followed by esterlfl of

the 2' and 3 di %VD groups as shomn for 97%

N-terninal &efind"iq then ®ubjected 4ap %rlat
deprotection coqdotji ons, to produc cheng
shows a genef'dl frgcedure for é%@erwiﬁﬁa 7oA /\(_j
5-Ami no-3-(3-D £ :

ri bof uranosyl ) - t%x@zolo[4 5-d] pyrim din-2, 7- dl?ﬂgb at
the 5 hydroxyl with N- term nal protected pepti

15 Schene 9 64 WD 2005/ 121162 PCT/ US2004¥018011 OH
OHNS S==0 >>=0N HZN NNa HNNOR:I HO OHO
"BUON (N 0O 04 0COOCO 2 XII ()—|S>6l9HZNNNb

HCl R4 H- HZNO NO O O F2' HO CH s

b
*HCI H
—_—
! “LJ

- X1v

a) BOCNHCH(R*)C(O)NHCH(R*)CO,H, EDC, DMAP, pyr. DCE, 0 °C - rt
b) HCI, iPrOAc

In a typical synthetic route, the 5'-hydroxyl group a 2°,3’-hydroxy protected
B-D-ribose moiety of 5-amino-3-B-D-ribofuranosylthiazolo[4,5-d]pyrimidine such as
2 is esterified with a N-protected terminal amine (preferably an appropriate alkoxy-

5  carbonyl group) peptide to form the 5’-amino acid ester XIII. Both the N-terminal

amine and 2°,3’-hydroxy groups are then simultaneously subjected to appropriate
deprotection conditions, to produce XIV.

Scheme 10 shows a general procedure for preparing 5 esters of 5-Amino-7
substituted and 7-unsubstituted-3-B-D-ribofuranosyl-3 H-thiazolo[4,5-d]pyrimidin-2-

10  one.
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XI'V a) BOCNHCH( RQ C( O NHCH( R4) CO2H, EDC, DMAP, pyr.

DCE, 0O C- rt b) HO, iPrOAc In a typical synthetic
woauisa2itehe 5' - hydroxyl group a 2', 3' - hydroxy pcotsedoedisoll
(3-D-ribose noi ety of

5-am no- 3- (3- D-ri bof ur anosyl hi&az0olool[ 4, 5-d] pyri m di ne
.such as 2 is esterified with a Nprotected termn nal

am ne (preferably an appropriate al koxy car bonyl

group) peptide to fermthe 5 -am no aci %erOXIII.
Both the N-term nal ine and 2', 3" 5 QyEg groups
are then simltanegous§l y=eubj ected to appropfiate

deprotection c I IN"orfs, to produce X¥ eme 10b

shows a general procgdure for preparing 3 /esters of~
5- Ani no- 7 'Be@BfPt ued and 6_0b

7-unsubsti t ut ed- 3% ri bof uranosyl - 3Ht Ri azol o[ 4, 5-d
]pyrimdin-2- 10 of®. %65 w0 2005/ 121162

PCT/ US2004/ 018011 Sghene 10 R2 R2Z NS Qv'N S H2ZNN N
/" H2NNNaHOOb tBUICH3)2SIOO0 YO HO OH Ar
VII XV R2 SRz nobo. BN NNNCS ",=0 OC H2N N

R3000 R3000 0 __ OO Jar 40 CH -
H A N/EO‘ NP NS

NN U M =0
rR30co™ N _° HN™ NN
R RSOCOA&
Y S
Ar HO OH
XV XVII

a) ArCHO, H,S0,, THF
b) acid anhydride, EtzN, CH;CN
¢) PPTS, CH30H

In a typical synthetic route, the 2°- and 3’-hydroxyl groups of 5° hydroxyl

protected 5-amino-3-B-D-ribofuranosylthiazolo[4,5-d]pyrimidine such as in VII are

5  protected. Ideally the free 5’-hydroxyl group is deprotected under conditions to
protect the 2°- and 3’-hydroxyl groups as shown in XV. The 5’-hydroxy! of the
ribose unit is then subjected to variety of esterification conditions with an
appropriate carboxylic acid, or derivative thereof, to produce XVI. The 2°,3’-

* hydroxyl groups of the ribose unit are then subjected to appropriate deprotection
10 conditions, to produce XVII. XVII can further be app,ropriately modified if so

desired.
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XVI XVI1 a) ArCHO, H2SO4, THE b) acid anhydri de,
Et3N, CH3CN C) PPTS, CH3OH In a typical synthetic
woauisa2itehe 2' - and 3' - hydroxyl groups of 5 hpdrasgio4/018011
pr ot ect ed
5- anEfngle (8- BArmxInoﬁusmopq:dﬁﬁﬂdzubm{unalﬁwﬂ}tbwplﬁ%ﬁ-ne
such as in. VLI f 5 protected. ldeally the free
5'- h‘ﬂHY‘anﬁr"d’ﬁﬁ Ps deprot ected under conditions to
protect the 2'- and 3'-hydroxyl groups as shown in XV.
The 5' -hydroxyl of the ribds@® unit is then subjected
to variety of esterlflcatlonN glons with an
appropriate carboxylic acigd rivative thereof, to
produce XVI. The 2',3' - hydroxy[) groups of the ri bose
unit are then subj ected tol@pp opri ate deprotection 10
conditions, to produce XVII. X ,QHcan further be

appropri at el y nodified if so desired
2005&4,@116@@@@@@@6@0@%@91? (R avptied- 1890’1 -B-D-ribofuranosyl)-

e - bof ur anosyl -t hi azol o[ 4, 5
ﬁzazolMJd?g}%¥%919d§Xe %7(clgon%f(fd)N~o HNNHO Y Hd /C]—|
St ep 1: Bkmyémaﬂ(ﬁulbg 25r7Acmt>19 laaﬂrDMAPo(BSB(gz% 7 mmol) were

, 3,5 -tri f A
t hi a%P%‘F%ﬂg ! eroln}tﬁl %ié %B %‘ % i one (%dg%z ﬁﬂ &0 pmep) was
(8. 14ddgd sld®lyrto mmsmu},peanm m9e4cﬁonﬂasg wazsqlﬁppmlmlyh a/jater-
suspen n dr acet i [i 5 . '
nnytieeeoato iy £ 138 Hhkasfibhfie yu b
$0/S PEASEDRI0 60D 10 AGiet. mlfdlmhllmai to grecipited owi foh 1 a The solid -
wat er- cool ed r.efl conde| 4,
The. Pastlipgr drigt tar faaed Rerm B bFih BEE ol ol 103

wat e 8 sglo'fgoﬁ’iﬁ(ﬁmallhQy\@gmts@h@rl%HﬂMRt(ab(ﬂ\ﬂlﬂ dFDMSD)15.12.19 (s,
The [ was coll ected, dri and triturated in

et hylthtl h&# (% 88). 3195 (MePHA 849 (7l 438 éma B 485 &, 1), 4.07 (m,
(82. ?%%Z%Né%%ﬁg%%ﬁ—?a?O?&st @ﬂ),%@b ééi 3H§-|'M§ EQQDHH] mlz
m QH) RS, 045 (56 Byl acetata@HGh)- EwntaﬁAQegyscsnﬁor @Hﬁzomoms
4 07

3 c]zfi')& E_}DZQ%\? 11%170%6%%1!&“?347040 B @58(1$ 1158,

o (s, z 15° 485.
0. 456(56{5% Et hyl acet ate-CHCL3). El emsnt al Anal yS| S for

glg;%tgg %’depa@no& 4)?&&%&411713101? ISONOP(?IH-/ @;’,3 gLf ’-t;i;lO—%Zétyl—%’-D—
ribofuranosyl)-thiazolo[4,5-d]pyrimidin-2-one (27)

20 Compound 16 (650 mg, 1.34 mmol) and Argonaut PS-triphenylphosphine
resin (4.02 mmol, 1.86 g) were placed under a dry nitrogen atmosphere in a flame-
dried flask, and then dry THF (20 ml) was édded. The flask was then cooled to 0 °C
in an ice bath. Isopropanol (IPA) (0.20 ml, 2.68 mmol) was added followed by the
dropwise addition of diethyl azodicarboxylate (DEAD) (0.366 ml, 2.0 mmol). The

75  flask was removed from the ice bath and allowed to warm to ambient temperature.
The reaction mixture was monitored for the disappearance of compound 16 by TLC.
Upon consumption of 16, the solid supported material was filtered off. The crude
reaction mixture was purified by flash chromatography using a 15 to 60% gradient

of ethyl acetate in chloroform. Removal of the solvent afforded 460 mg (64.9%) of
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6.56. Step 2: Preparation of

5- Acetyl azni no- 7-1 sopropoxy-3-(2, 3, 5
wO-20051120Q6acet yl - [ 3-D- ri bof uranosyl ) -t hi azol o[ 2CT/US2004/018011
5-d] pyrinzidi zz-2-ozze (27) 20 Compound 16 (650 ny,

1. 34 phed § whindfodn gISat}-ESPBME-HI phve 8Y1. phyesh{759; Eth@iSicetate-
(4.02 ﬁgﬁ , 1.86 g) were placed under a dry nitrogen
atnnsg ina flame- dried flask, and then dry THE

(20 nkkp WaPradei8dn of NetnfihAskso oB OB I§. thi -
in an |€e ba?ﬁ Isdfropanol %ﬁﬁ }h Bl%ﬂﬁ??ﬁg%%%gﬁggk)45
was adf@Edmidn 12omed2dy the dropMAse addi ti on of

di et hyl azegl )s-
The 25 fl ask ﬁgg@?z§%€e ron1t ?%@Q%g%% n%hgﬂﬁgﬁég)
t o wawifer odeymifresan armsplerat KnGe):s (3 Thegr @2 otad)was added #nd the

122 THLENAL AR FhREER Rl RO 1P

mat er THF Ghdmofbnh)t Ehegagioh miXte waswdacentrgat tndenvatuxhuné

or act e &) o A BT A st Blonddofe

t e sxsdalvtedl tsolaif\f/asnﬂmthteﬁﬁ@lt}r@hﬂ @ﬂmeﬂ?«ﬁaldﬁlfg Zflﬂmy‘@l%) of pure 28 asa
2005/121162 R 2 8
2 b VR QM drBMEO] SETRRE . SEeRae 552 Hz, 1H),

CH013934 apy 35263depar5a¢H9r2H,495 d, J=5.6 Hz, 1H), 4.77 (m, 1H), 4.67
of 5- Amngltl Rso r% D-?lbofgranosgl%th%azoﬁo %

O] D49 G IBRG T8y 1 B0, Coibonatt). 573 (60B) g0 (@ 14 64 Hz,
mol ) syasvigl -9 weda %/M&?WLH](*%?Z 7'113) Rﬁ%o%e{ (S@VdfﬁF—CHCh).

ni trogen atnns her e.

abﬁdedlglamlntelr@@alym for (nadl 130661 6% iceleati Cf 63.57:81,18.06; N, 15 63; S, 8.95.
peri I | tor TLC (1:1

THF: %ﬁ%g?(#ws%?iﬁgagp?%égﬁsg%gﬁgxture was concentr at ed
underEsaaqie id:afid mipoH7i dthexy-HP-D-Fibstar alsylnhiazolo[4,5-d]pyrimidin-
chro Hg%é hy (3% net hanol in chloroform. The 10

i sol id was triturated with ethyl ether

yielding 210ng (51 % of pure~28 as a white solid: 1H
NVR (400 MHz, d6-DMSO) S 6.83 s2H), 5.86 (d, J= 5.2

Hz, 1H), 534(m 1 w, 52@gd o= 5. 6 Hz, 2H),

495(d J=56H, 1LH, W7 1H, 467 (m
111), 4.09 (m 1 H), 3.75 (@ 3.58 (m | H), 3.43
(m111) 1.29 (d, J = 6.4 Hz, . NS (+)-ES [ MeH] +

mz 359, [2MrH + nfz 717.3. R 0°9 (50% THF- CHCl 3) .

5 Elsepentalpaaad a a -
43,57 H 508 RSBl S FEIMI 0 3 Sk e
H 5 JquerS)i i th,gfzgolog 5‘9%8’2"’”@5&543@914

Syf\.mmng. 714 ek (énﬁl)ér 4}_@&9&%8&% oWk BA048a FrdmA6hng
ethanol in 72% yield as a white foam MS (H)-ES [M+H]" m/z 513. Re= 0.45 (75%
Ethyl acetate-CHCl,).

25  Step 2: Preparation of 5-Amino-7-ethoxy-3--D-ribofuranosyl-thiazolo[4,5-
d]pyrimidine-2-one (30)

In a manner similar to Example 13, step 3, the title compound was prepared

from 29 in 65% yield as a white solid: 'H NMR (400 MHz, ds-DMSO) 8 6.87 (s,
2H), 5.85(d, J=4.8 Hz, 1H), 5.27 (d, J= 5.6 Hz, 1H), 4.96 (d, / = 5.2 Hz, 1H), 4.78

30 (m, 1H), 4.66 (m, 1H), 4.36 (m, 2H), 4.09 (m, 1H), 3.74 (m, 1H), 3.58 (m,1H), 3.40
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HZN NN HO O HO'OH 20 Step 1: Preparation of 5-A

cetyl am no-7-ethoxy-3-(2 ,3 ,5 -tri-Oacetyl-/J-D
woizbisfar@nosyl ) -t hi azol o[ 4, 5-d] pyri m di n- 2- oneCc{/a8200km18011
a manner simlar to Exanple 13, step 2, 29 was

pr epdme 8}, d 2 (w6 3HhdMS é‘t)lﬁﬁw@ﬂ“*ﬂh 7772%%[@#@15@/%16%%‘9 0.2
f 7
oam g&@gﬁ?ﬁ?&sg% ent&'ﬂé& gl—;e for'T ‘H19N4 fsfo %, OELAYh: C,

acet para | oNn O
5- AnidiG17Het. ﬁaw-ls%@wwbamdaﬁo@yzmnAazdﬂo{mss 9.06.

dJ m di n Iln a e imlar.to l e

(o7 B 15 5 A0 4—29’)85%%0&@#@%?5Bﬁéﬁﬂé’rﬁ@&hmﬁ?ﬁﬁf%
IBDEI?%/? ;Iﬁidqhgsona |te SO|Id HNI\/R(4OOI\/Hz

. 87 (s J=4.8Hz, | H,

527(d J—56Hz ,J—52Hz 1 H,
4.78 30 (m 1 H), 466(m N@i (m 2H), 4.09
(m 1 H, 3.74 (m | 3.40 68 WO
2005/ 121162 PCT/ U82004/ 018011 1.29 (m 3H);

MG (+)-ES [MrH + mf z 445, [ 2k _+.n12 689. Rf= 0.2
(50% THF- CHC13) . El enental Anahg/si@ for

%ZS g} enistnt e SRt sttt P R b liggbrer

g %rtboﬁ)‘@%@}@ﬂﬁl&oloﬁg 5-d]pyrimidin- 2fone (31) o (4.5
no- enzyl oxy i ur an -t hi azolo [.4,

5 d] pyri nfth Wa@%ﬁ@ﬂe@%ﬁmpls%ﬁ@ 3t Yo @egﬁe&fmn&éﬁ“d

_ Qo HE491 hiEbrRt 81077% viBaepakdit @Am: MS (+)-ES [M+H]' 575. Ry=0.55

of 5- Acetétam no- 7- benzy] oxy-3-(2 ;3

. 5' - (F5% Byt eacipte-QHC
ri bof 0 1 i .y . ]
a mann r SI né[?rg{z(mt An@i[z 7%6 ijé tj,er%g %@f@ﬁvl\ggl(t%li}olbﬂj
pr epéjmuinfidiod @ (%ﬂdd 10benzy 1_ alcohol in 77% vyield

as a whitg foam NS lgr tégﬁ%@%g&eﬁggg{e e cox?pg’lﬁxd wal pilpared

Et hyl ace it B
%5 AnZiof317n kme%zméld xsya %hfté%so[l)drliﬁbNMR @00 MI-[z— tRDMRE)) [ 74395(bm,

) deIV-IS IGrBSdes 2}% ?gg(d(§ )4 8 Hz, 1H), 5.43 (s, 2H), 5.28 (d, J= 5.2 Hz, 1H),
4.96 (d,J= 5.2 Hz, 1H), 4.80 (m, 1H), 4.66 (m,1H), 4.09 (m, 1H), 3.76 (m, 1H),
3.42 (m, 1H); MS (+)-ES [M-+H]" 407, [2M+H] 813. R¢=0.15 (50% THF-CHCL3).
Elemental Analysis for C;7H;sN4O16S: cale’d: C, 50.24; H, 4.46; N, 13.79; S, 7.89.
20 Found: C, 49.97; H, 4.55; N, 13.44; S, 7.70.
Example 16: 5-Amino-7-(4-methoxy-benzyloxy)-3-B-D-ribofuranosyl-
thiazolo[4,5-d]pyrimidin-2-one (34)

oy
~, S,
0 N?
J@EFO
HN” N7 TN
o
”°ﬁ
HO  OH

Step 1: Preparation of 5-Acetylamino-7-(4-methoxy-benzyloxy)-3-(2",3",5 -tri-O-
25  acetyl-f-D-ribofuranosyl)-thiazolo[4,5-d]pyrimidin-2-one
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In a manner simlar to Exanple 13, step 3, the title

compound was prepared 15 from31 in 62%yield as a
wohodsazsieki d: 1H NVR (400 MHz, d6-DVMSO) S 7. 39P(:’|Jms2004/018011

5H), 6.95 (s, 2H), 5.86 (d, J—48Hz HL

2|—|) 5. 28n @ahanger sinifar HzExamﬁje 13, gtemd 3(3dvas ) falngdﬁromzw apd 4-

Tetgé’xﬁ B z}(g'%ohof‘T%iv()ﬂ}éd b §Dzvhlté1foqgl WH 6ol Rfa 0755(75%

gﬁ EtRfrlza(c):@tatEECI@@@% THF- CHC13). El enent al Anal yS| S for
soed PR oL G P adofp iy g
5@( m a@ol%ﬁi .S;id]pyit‘uri]udzn -2- bone (34|)
no- met hox enz b f
t hi azol o['# asnaalaww réq Fx yﬁi%ﬁ) (Stéagé tbf s Grpopd %ﬂﬁred
HO GyohlQs (ks gﬁald as aRﬂﬁﬁ%E)l‘?& "HlNI\@R (400 MHz, dé—DMSO) §7.38 (dd, J
5- Acet yl am no- - met hoxy- benz

OX
, 5' -£18,4,00 25 2H), 693 (s, 2H), 6.91 (dd, §/20Hz 2H),585(d J=52Hz,

acet 4; 5

one. B985 ShobP A @ﬁ%&%ﬁsﬁﬁ% L1y S ROLLTE (e 4.

50 i (ngr H) ot Exa@npHR, 313, (ns tlHp 3274 (88 3HxsS - Stmail Hhd 4l (e H MS

Foart VMM 68 LAtz 255 7 1k EHOID2 pR iy st

gt 2?502(313?[2@%&?7&1110(1{10062110 d: C 47.57; H, 4. 88 N, 12.33; S 706 Found C,
no yl ox 3-[3-Dri bof | -

S T Hhgbb 158 GDoY i ne 2. one (34) 11 & manner

sim t%mﬁl‘a 1) Sp%x%'%—Aﬁﬁﬁm-:BrD-trhﬁfﬁﬂahb@l-ﬁﬁmmmd- was

prepared from33 in 68%yield as a white solid: 'H

NVR ¢lpo0migia-2-e@fSO) b 7.38 (dd, J = 8,4, 2.0 Hz,
2H), 6.93 (s, 2H), 6.91 (d&,~ = 6.8, 2.0 Hz, 2H),

5.85 (d, J =5.2H, | H, 5135 (s, 2H, 5.27 (d, J
=56 H, 1H, 4.96 (d, J *5|2>=I>H) 4.78 (m 2H),
4.65 10 (m 1H), 409(mHFH)N375(m 1H), 3.74 (m
3H), 3.55 (m 1H), 3.41 (my MS (+)-ES [ M+H] +

437, [2MrH + 873. Rf= 0.3 (509%-FHF- CHC13) . El enent al
anal ysis for CL3H20N4O07S 1. OOH2®H cal ¢’ d: C, 47.57;

H 4,5'1%%] D‘lrre;;lﬂéatz?b% of ﬁAthylgﬁunonbllV)Qonyr(Z 475 °28; OdcetA- BD;
7 Al rzwfw;a;/wiszl)ﬁtﬁiaﬁdo@ %%ﬂzmadﬁbﬁ%ﬁékyl -t hi azol o[ 4, 5-
15 d] pyri I[Pa%g}m%r QRBart3 @(an%ﬁfr@i%, st'e'%@, B Ras prepared from 16 and allyl
20  alcohol in 73% yield as a white foam: [M+H]+ 525. Ry= 0.6 (75% Ethyl
acetate/CHCIs).
Step 2: Preparation of 7-Allyloxy-5-amino-3-f-D-ribofuranosyl-thiazolo[4,5-
d] pyrimidin-2-one (36)
In a manner similar to Example 13, step 3, the title compound was prepared
25  from 35 in 69% yield as a white foam. '"H NMR (400 MHz, d¢-DMSO0) 8 6.90 (s,
2H), 6.04 (m, 1H), 5.86 (d, J = 8.0 Hz, 1H), 5.26 (m, 2H), 4.96 (d, /= 5.6 Hz, 1H),
4.86 (m, 1H), 4.79 (m, 2H), 4.66 (m, 1H), 4.08 (m, 1H), 3.76 (m, 1H), 3.58 (m, 1H),
3.45 (m, 1H); MS (+)-ES [M+H]" 357, [2M+H]" 713. R¢= 0.3 (50% THF-CHCl,).
Elemental Analysis for C13H;sN4OeS: calc’d: C, 43.82; H, 4.53; N, 15.72; S, 9.00.

30 Found: C, 43.65; H, 4.65; N, 15.64; S, 8.96.
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HO O HO bH Step 1: Preparation

of 5- Acetyl am no-7-al l yl oxy-3-(2,3",5" -tri-0O acetyl -[ 3-
wORo0skofeair anosyl ) -t hi azol o[ 4, 5-d] pyri m di n- 2PomaIS¢@3)n18011

In a manner simlar to Exanple 13, step 2, 35 was

prepaxainfle 089 36, mme-7aiBlnidth 12tﬂlt@L BB B3otinahbkyRS

a white fé)am M+H] + ?25 R¥ &?rl’tﬁzh? E{Bhy stii

acet aihiyrcath3ylpysngging-om @Bhar atl on of

7- Al l yl oxy-5-am no-3-[ 3-Djri bof uranosyl -t hi azol o[ 4, 5-

dJpyri m di n-2-one (36) I nner simlar to Exanple

13, step 3, the title conpo s prepared 25 from

35in 69%yield as a white floan ™® NVR (400 Mz,

d6-DMVBO) S 6.90 (s, 2H), s o4 (m 111), 5.86 (d, J=

8.0 Hz, 1 H), 5.26 (m 211})(3@6 (d, J= 5.6 Hz, 111),

4.86 (m 1H), 4.79 (m 2H), (m 1H), 408(m

1H), 3.76 (m 1H), 3.58 (m "%),%93.45 (m 1H): M5

(+) - BB MiPllepar@Ban of| 2ukedamind-3- (3Rfeﬁzy@bf& -4-&506xy)-3-(2",3°, 5 -tri-O-

THF- CHC ~ Elemental  Anaglysis for. C 3H 6N406S:
oo o R Db A Dy gBo Gy Sing on G 30
Found: C, IrﬂBm@ﬁner Eimithr @FExaldplell3, &dp 2,37 v&s %fbparea GroM¥A 6 and 3-

2005/ 12 2 2004/ 0 0
B AT Yo A R I i VB deqleéwm?oazn 345 BOrmSiM I so e

| - tmga@ygiymtﬂyﬁc@ﬂl@mm)dl n-2-one(38) >=0 :to: N HO
bH Step 1: Preparation of

_ 5- Ac eX¥ap 2y ergr o 3 prediting- 76t tne iy elufi 2oy loxg-3- - 3ribofuranosyl-
é% Uk iz 843 a? Ji%d"/'g?gé (?gf ur anosyl ) - thi azol o[ 4,

deyrlmdln a manner simlar to
Exanple 1®a m’ampr lellaﬁto\/ﬁ@mpleelﬁas‘tw,ftllediﬂe]oﬁmnuhdSNas prepared

() s R e S Wi Slfe) " EoRRacd Wi Grb g KRs

?t ?g 1), ﬂlﬂ;nafatjum QH%S—WQH) 5, 2g @@, Jraﬁg;{zl 1H)1496 (d,J=52
Uit i DL 450 e € ey 102 Jhiom by 0 5 A AS (m, 1), 375
gk l@r 1193 Emﬁpne) iﬁlé L&), 373 theHs, i1t7A0gs, SENPALRH)- E@§M+H]
prepared_  from %ylel as a white solid:

NMVR éﬁ%)oRfm%” @Q‘—’/D%%FP@ . Blgmewfal Anpjysis for @EH(OH‘tOQﬁ-CalC d:C,

j 8 |ZI'%87 1}@52451\1414 éms %'31)4 Féun%7c(4is 86]I=I 52@ Itr'214 éb% 1 8.34.

4 78 Eé\nmpml—lp 54A6:®w( Mpmpb2-ywl 08&’)(3ﬁﬁ3 D—rxbi)fur&o?ﬂ-tmz@m 5-
;3” (éﬁ%@of“(m 2H), 1.73 (s, 3H), 1.70

Vi-H] +
e
Nﬁsﬁ,
HZN)\\N N
~
HO
20 HO  OH
Step 1. Preparation of 5-Acetylamino-7-(prop-2-ynyl oxy)-3-(2",3°,5 -tri-O-acetyl-
3-f-D-ribofuranosyl)-thiazolo[4, 5-d]pyrimidin-2-one (39)
In a manner similar to Example 13, step 2, 39 was prepared from 16 and
propargyl alcohol in 62% yield as a white foam: MS (+)-ES [M+H]" 523. Rr=0.7
25  (75% Ethyl acetate-CHCls).
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385. Rf= 0.35 (50% THF-CHO 3). El enental Analysis for
Cl15H20N406S: calc'd: C, 46.87; H 5.24; N 14.57; S,

wo.280s/12Feand: C, 46.86; H, 5.24; N, 14.62; S, B8CBAS2004/018011
Exanpl e 19: 5- Ami no-7-(prop-2-ynyl

OXY) - Sef 3- Prephia@ibrlb2n@m¥o=1- iz 2 ey bﬁbﬁo = -D-ribofuranosyl-
d] pyri S>=0. HZN N 0O 20 HOIOH

ne
St ep ’!E‘az‘g?@psaﬁljﬂf””ﬁﬂ”b% -ose B0bt y| ami no- 7- (prop-2 ynyl

0xY) - 3- (2 In 3 mefner bititaP AR 13, stop 3, the titl d d
3-/3-D-ribofuranosyl)-thi agbcfujl 4S R d]epg/refr%mé),oﬁf | was prepare

(39) frema? Mﬁ(ewe@aﬁwémes@l ; PR (408 MKz, gl DMSQ)S 8% (s,
r d 1 L oh [ 62%.Y] -
DSR4 RIULS A ol AR B9, 50 OB -5
( 75% M, RH), 4ai8etmat ), @HG! (8) 2HY, #.08@m2 0858 T2 [rhSPH), 3.58 (m, 1H), 3.28
PCT/ US200Q4/ fep,2: Hre ' .
PCT RORINRASE, USPs% BoBA @bl cuch) mpmenal Ansy
t hi azot @{3H,4514©4$p(y5 Hfd)d:iah:—dz{bne 9149 1. 16aNA1 3%0318€9.82; found: C,

Si mI tl(_)I mrl(géggé ep 3, the title con‘pound' \lﬁllas

prepa yleld as a white solid:

N'UR (]ﬂ&QQl{M'fﬂ @5&%@-0)% ﬁﬂﬁﬁrﬁ)ﬁfur%%ﬁmléoﬁﬁ £ g]pi'ﬁbmldm-%

4 97 ylexy)- a%tlsaeldm&thyllelsger(@nS (m 1H), 4.65 (m 2H),
4.08 (m 1H), 3.76 (m 1H), m;a\ m 1H), 3.28 (m
1H); M5 (+)-ES [MrH + 355. R 5 (50% THF- CHC13) .
El emental Analysis for Cl3H14 Yoo 2O calc'd: C,
42.97; H, 4.16; N, 15.42; S, @n8% found: C, 43.22;

H 4.27; N, 14.80; S, 8. 47. 105{@Ie20
( 5- Am no- 2- oxo- 3- ( 3- D-ri bof ur dif0s t hi azol o[ 4, 5- dJpyr

|md|n 7- yloxy)-acetic aC|d net;lnyl @ster (42) 0 N
ati nof)[ D

Acet SIRH Rees e S L aeamigolh o LR e It Glag

ri botBearosyi) hidéiezms- @_,{pﬂrmﬁzdjil PYldi-&beRe deid methyl ester (41)
ﬁl oxyJ- ac]gltl c acid neth ester g41 15 In a manner

Prilar t8 ERYMET gy to @Bplz 13.s1riadl prepspaser remif vel
and h?d&di;@)éyétrcaeﬁtnh&hﬁ%s’r ﬂ%@%)sllel@&t LhhitdYoaRYaNd @h & saruy
a V\,m5g6e lgf(‘)— 0.45 (75% Etﬁy] acetate C C13)

Step 2: Preparation of (5-Amino-2-ox0-3-f-D-ribofuranosyl-thiazolo[4,5-
d[pyrimidin-7-yloxy)-acetic acid methyl ester (42)

20 In a manner similar to Example 13, step 3, the title compound was prepared
from 41 in 57% yield as a white solid: "H NMR (400 MHz, ds-DMSO) 6 6.93 (s,
3H), 5.86 (d, J= 5.6 Hz, 1H), 5.28 (m, 1H), 4.99 (s, 2H), 4.95 (s, 1H), 4.80 (m, 1H),
4.65 (m, 1H), 4.09 (m, 1H), 3.76 (m, 1H), 3.67 (s, 3H), 3.55 (m, 1H), 3.42 (m, 1H);
MS (+)-ES [M+H]" 389, [2M-+H]" 777.3. Ry= 0.15 (75% THF-CHCl,). Elemental

25  Analysis for C13HsN4OsgS: calc’d: C, 40.21; H, 4.15; N, 14.43; S, 8.26. Found: C,
40.07; H, 4.25; N, 14.20; S, 8.11.
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556. Rf= 0.45 (75% Et hyl acetate-CHC13). Step 2:
Preparati on of
WO 3005M2nie2 2- 0X0- 3- [ 3- D-ri bof ur anosyl -t hi azol o[ 2CBAIS2004/018011
dJpyrimdin-7 yloxy)-acetic acid nmethyl ester (42) 20
In a Peammgle 283 2i(5-Amihe-2oxasspp-B-1iBofufduepyldhiakd16[4{3-4] pgrimidin-
conpoynd gr epared fromd4l in 57%vyield as a white
sol i d* Y‘.PF‘V?WR rrsecidHpethybestiuéty) 6 6.93 (s, 3H), 5.86
(d, J =5.6 Hz, 1 H, 528 (m 1 H, 4.99 (s, 2H
4.95 (s, 1 H, 4.80 (m° , 4.65 (m 1H), 4.09 (m
1H), 3.76 (m 11-1), 3.6D 8H), 3.55 (m 111), 3.42
(m 1H); M (+)-ES [M+H]-u\3 =0[ 2M+H] + 777.3. Rf=
0.15 (75% THF- CHC13). El éhtha 25 Anal ysis for
C13H16N408S: calc'd: C g H 4.15; N, 14.43; S,
8.26. Found: C, 40.07; H, 4-25; N 14.20; S, 8.11. 72
WO 2005/ 121162 PCT/ US2004/ 28091 Exanpl e 21:
2- (5 ﬁ&p ﬁ02-¥5—ﬂ2§@y13mm53' ot 3- OB YS A0 Yikery 8- BV iBofiranosyl)-
[4,5-d]pyrimdin- 7-yloxy).- proplonlc acid nmet hyl ester
(454) g0l 3o pRpimigiie Gy R RPORIOREd MaghyBeye & p 1:
2-[5- Acet yj, Q'iﬂaﬁ@er%mﬁ?&?fc;%x(a%ple?’ll% step 2, 43 was prepared from 16 and ()
;5" -tri-Oacetyl-3-,Q Dribof uranosyl 5
t hi az%h)a{myan@qu R meﬁlyize%r@x%% pte sonvhiteaelidl MS (+)-ES
nmet h tr (#3) | r to Exanple 13,
Y[%/Iﬁﬁ] 691, (#:3)o.4 52 F‘E?ﬂ%étaé dﬁéd@

step 3 was prep rom 16 an

2- hyoﬂz@xg: P(opnomat Eomel- ﬂD?EbW#aiiaM dnamiv[55%AMrmizdnd$»loxy) L

Ethylprg‘%fg’?’l‘élf’%dtﬂ%éﬁ er@ﬁgp MeH] + 7571, Rf= 0.4 (75%

2- (5- Am nQn 2 nAaxger Similr B—Hﬂabl@feulBaf’tqsthhd ﬁtle&:bﬁip@{n{ﬂ was prepared
rimdin-7-yl oxy) ester

d d |
(a9 e 28 Frinrtigond bae plReng i Caod Moy g DS yEh 8 ¢

titl = m, -
m}]ltg}ggﬁg{m%\aﬁﬁwﬁp? a;f_fmz mzr@zb%dlﬁ @%%méuﬁbdmdaf 5.6
2H) , Hyg 8H).@R0 (m, 1)y 4¢561n, 1H), 410 (3, B9), 376 (m, HY), 3566 £93H), 3.56

(1‘3 Jtm 11),8. 4'3%11 I:H)"Q 51 $ 9< 6(§'Hz 33}17 ﬁsfé—a EB ;er}m 4034%%@4_}1]
3 66 § Rf3=|4)15 @O%érfirscmﬁls) 1Er)eme3ta14@,rqahm1ﬂeg thleMO(Sd cale’d: C,

2 oA A A 0 A A, 08

C14 H]Bdﬂﬂﬁiﬁ&z ciAaiiol-7-Ghethekly-37B-D- HboﬂuEﬂqwlN;hlzikBloQQs S,
7.97., Found. g 4ill. ;7; H 4.50; N, 13.88; S, 7.94.
Exanﬂlhé”rﬂl in-2-one (14

5- Am no- 7- met hoxy- 3-[ 3- D-xd bof ur anosyl -t hi azol o[ 4, 5-

NZ S
Yo
HZN)\N N
~
HO
20 HG O
Step 1: Preparation of 5-Acetylamino-7-methoxy-3-(2°,3°,5 -tri-O-acetyl- -D-
ribofuranosyl)-thiazolo[4,5-d] pyrimidin-2-one (45)
In a manner similar to Example 13, step 2, 45 was prepared from 16 and

methanol in 65% yield as a white foam: MS (+)-ES [M+H]" 499. R;=0.5 (75%
25  Ethyl acetate-CHCl;).
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dl pyrimdin-2-one (14) 1~ OS, >==0 HaN NN HO O 20
HO bH Step 1: Preparation
woRessAeetsy| anmi no- 7- net hoxy-3-(2 ,3 ,5 -tri- 0O aeeryis208018011
ri bof uranosyl)-thiazol o[ 4, 5-d]pyrimdin-2-one (45) In
a manfrep 2s inmdaacrtzoh of Extampl- & mkpx)s 8-¢aD-2ibofeand@yd-thiazolo[4, 5-
prepa d.fr nmet hanol in 65%vyield as a white
f oam r@é”’(’f? §”f + 499. Rf= 0.5 (75% 25 Ethyl
acet at e- CHala3anndi3ind¥dr 2080indpld 18 2tePEThEROMIIL BV ds prepared
St epAﬁi:) Pr epar ation
of 5 HAS 7 fe pisidasg wistesolig: beWEﬁWH@MsMS@I 4681 (s,

dJﬂOny@j @'89(8 JeNg) (LI%41)H)' Ba(dRaney HS) ﬁig' 2bg | dO{E%%%‘%H) 477

13, step 3 onmpound ar'ed

| n 7808,y 43I66a@1 éHm Q9e(mséHi> &: 901(54 3&1993 15060 1HHi3.56 (m, 1H), 3.43

- Zg'\@‘p)l H? IQS Z—ll) ﬁﬁM%}?%i @28 % j"HF (gﬂél );:%lenlen;:% ‘Analysis
4. 77 fof Gy HIMNLDsS-A25HQ malcldlL), 39.4609, 43 N;Llﬁ-l)'a1 $39. Sf\l/s Faund: C,
SH) ’ E%‘{%ﬂqu 165% 3350 ( 50% THE. E‘:ﬁcﬁs;“ E birent al

Ailﬂ)al yBianplé 03: @m&m&&yﬁﬁl‘ﬂaﬁboﬁﬂhﬁosghhgzo}%% &6,
H 4.37; N, ..16.73; S, 9.58. Found: C, H 4.1

N, 16/Ryimiding-ans 470 Exanpl e 23:

5- Am no- 7- pr opoxy- 3- ( 3- Drl\berﬁgranosyl -thiazol o [ 4, 5-

d] pyri m di n-2-one (47) | Sao -s-._ H NNN Ho Hd bH

Step 1. Preparation of 5-Acet¥|\a ﬁefﬂpropoxy 3-(2 ,3
.5 -tri-Oacetyl -/ D ribof tiliNan®syf ) -t hi azol of 4,

5 dJpyrimdi n-2-one (46) 15 nner simlar to

Exanpl e 13, step 2, 46 was prepared from 16 and n-

propanol in 65%yield as a whii®e Pbam M (+)-ES

[ M+-H|Step2 Prepivatién &5 z{CZﬁ)%sz& My-oppe 2Bl 83 ' GHe1-3) ace HI-BID-

2: Pr rati on of 5-

pr opS%?"éa’@SJ‘l? H’é‘fzﬁ@é‘fﬂﬁ%y’ B LAE[(46)5 -

d3pyri m dima Zm@Re sitdl4) to Example 13, step 2, 46 was prepared from 16 and n-
propanol in 65% yield as a white foam: MS (+)-ES [M-+H]" 527. Ry= 0.55 (75%
Ethyl acetate-CHCls).

7:

Step 2: Preparation of 5-Amino-7-propoxy-3-D-ribofuranosyl-thiazolo[4, 5-
dpyrimidin-2-one (47)

20 In a manner similar to Example 13, step 3, the title compound was prepared
from 47 in 70% yield as a white solid: "H NMR (400 MHz, d¢-DMSO) 6 6.87 (s,
2H), 5.85 (/= 5.2 Hz, 1H), 5.28 (d, J= 5.6 Hz, 1H), 4.96 (d, /= 1.2 Hz, 1H), 4.80
(m, 1H), 4.66 (m, 1H), 4.29 (m, 2H), 4.08 (m, 1H), 3.75 (m, 1H), 3.56 (m, 1H), 3.42
(m, 1H), 1.71 (m, 2H), 0.92 (m, 3H); MS (+)-ES [M+H]" 359. Ry= 0.3 (50% THF-

25  CHCI). Elemental Analysis for C;3H;gsN4OgS: calc’d: C, 43.57; H, 5.06; N, 15.63;
S, 8.95. Found: C, 43.77; H, 5.29; N, 15.39; S, 8.81.
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20 In a manner simlar to Exanple 13, step 3, the
title conpound was prepared from47 in 70%yield as a
wohbisazsieki d: 1H NVR (400 MHz, d6-DMSO) S 6. 87PCS/US2004/018011
. 2H), 5.85 (J =5.2 Hz, 1 H, 528 (d, J =5.6 Hz, 1

H) , 4E&fingld 245 5A thind-FButody-B)B-D4iRPur a0 63 1-llili47)o.lo[4,sﬁz%yrimidin-
(m 111), 4.29 (m 2H), 4.08 (m 111), 3}’.75 (m 1 :
3.56 {ARCEO) 3.42 (m 1H), 1.71 (m 2H), 0.92 (m
3H); M5 (+)-ES [ MtH + 359. -Rk=~9. 3 (50% THF 25 CHCL13).
El emental Analysis for C13H18 s calc'd: C, 43.57;
H 5.06; N, 15.63; S, 8.95. ulld:>=C, 43.77; H, 5.29;
N, 15.39; S, 8.81. 74 WO 2008Y 1¥11p2 PCT/ US2004/ 018011
Exanpl e 24: Ho ~N°
5- Ami no- 7- but oxy- 3-[ 3-D-ri bof ur aresyl -t hi azol o[ 4, 5-d] p
yrimdin- 2-one (49) S 'j AO FE2NN N O HO HO bH
St ep Skep Pr Eppbaiion af Diberfamingl 72010 - 2 BYS 0%YO JcéA- B-D-
.3, 5 '-tri-Oac _tyléfl} 5
risoofrﬂli‘oé’ffﬁg‘iﬁ"?'f "Araked S mrsnidingenedRi n- 2- one(48) In a
nmanner si b afanh@ sEAETR Bxahdble BY 6Rp 2, 4848 MRSHaRIdGRA! £fland -
from16 and n- butanol in 64%yield as a white paste:

VB ( -+buiangl M vieldag a whjtepatep VP 59ES BV 541. Re= 065 (75%

acet atgu1GEd@)cu@lep 2: Preparation
of 5- Am 'ho- 7- but oxy- 3-/ D-ri bof ur anosyl -t hi azol o[ 4, 5-

- - 10-Step 2:dPrepeiatioR pfli-Amdoohbut ¢8/B £-D-tibofaravanhéiiazolof4, 5-

sjigm | ar to. Ex | 3, step 3, the title conpound was

- '"bfrdgpé &g ’r”é%%@?%'?z‘% yield as a white solid: 'H
NVR (400 Nz, mameDNBD)r tSEGafple (3, stepBtBhe tifle 8dmpdhind dvasprepared

o A 18 722y e s R fpl v £beSor 87

111) ,218; 745 (@ =h.817, 1315824 {abullslz)ﬂz,%fﬁ,h.gim, 1561z, 1), 4.77

1.63 1 l%m 2H), 1.31 (m 2H, 0.92 (m 3H): M (+)-ES

[ M+-H (0 33 4.38(@, dHp 4 (75004 HHR.74GmciB) 3.581(@ntik 4141 (m, 1H), 1.63
al ysi r 51};@: hes 8-ES vt 873 =074 k500 -

ﬁll,rs 1@03&%}%&%@.’ i:o.gﬁa?ﬁ%,@gﬁ)%@;[ H, ]55531211?N,@'2§%50A’THF

15. 0XHGs). Elguentghéaaiysie fars14H0N4O6S: cale’d: C, 45.15; H, 5.41; N, 15.04;

5- AmM Q] -kdhmb! BQLORERZY EAXY L3530 ri bof uranosyl -thi
azol o- [4, 5- 31py’ri m a?’n-z-’ rne ‘%’1 ’BIQD' FN | s>==
Example 25: 5-Amino-7-(4-fluorobenzyloxy)-3-B-D-ribofuranosyl-thiazolo-

[4,5-d]pyrimidin-2-one (51)
IO
ages
]| >=o
HgN/k\N N
~
HO

20 HO  OH
Step 1: Preparation of 5-Acetylamino-7-(4-fluorobenzyloxy)-3-(2°,3°,5 -tri-O-
acetyl-f-D-ribofuranosyl)thiazolo-[4,5-d]pyrimidin-2-one (50)
In a manner similar to Example 13, step 2, 50 was prepared was prepared
from 16 and 4-fluorobenzy! alcohol. "H NMR (400 MHz, CDCls) & 8.20 (m, 1H),
25  7.44 (m, 1H), 7.06 (m, 1H), 6.10 (d, /= 3.2 Hz, 1H), 6.02 (dd, /= 3.0, 6.0 Hz, 1H),
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¢ HaN~-N HO 20 H6 "oH Step 1: Preparation of

5- Acetyl ai ni no-7-(4 fluorobenzyl oxy)-3-(2 ,3,5 -tri-0O
waceatsykive3- D- ri bof ur anosyl ) t hi azol o- [ 4, 5- d] pyr paraism02/418011

one (50) In a manner simlar to Exanple 13, step 2, 50

was Bk e f 6sa f

vas gi@@@{Hci a5 1@18650%%%9%% J ad) 0 HZU(PH kaew(m 1),

7 444 23(dd TR0, 'ﬁOdéz i3 214%; 3}@22_;_@3 (sd3H); a1gs 9422041(s 3H).

PCT/ Y50 L it o 8 g - ok flepio ) DA bR

, thhazblb- [(4£5€|C£7P)Ji'-z7nldiﬂ@2 oﬁe (51)—|z 1H), 4.34 (m 1), 4.23

d, J= 3
(29 11 (s, ﬁ)manfefosam laf]fg"é?ésmpleé? %Eepé E%Flgﬁg?laﬁ“aﬂ w3 prepared
5- Ane@-50- (4 NMR@mszdﬁqxw;e% /736(15} zm)bmflgr(lam)yb% (s,
t hi azol o 8% gf/ h?&
si mi PEP Ot (‘%)(anﬁﬁ ZELQH) §t4é[§s’§H)=t5 (gl f Té%&ﬁwﬂaﬂhﬁe?%ef 5.6
ﬂnepg&eﬁ{)?i 7o, 50514, th‘B 466(3@ Mlgbf@1@y@@bée Jl= §QHZ 1H),
Hz, i (0.9 —4413’@ 1}@[3 7 Qn»zléi)(%j@ (m 86 Hz, 1H), 4 96

t

g, 41p8r1hhdm£|2-l)ne(33}57 (m 1H) 3 42 (m 1H) 10

Exanpl e 26:

5- Ani no- 7- (3 hydr oxy- 1 - pr?)opoxy) 3-[3-Dri bofuranosyl t

hi azol o- [4,5-d] pyrim di n-2-on& oHO''"-"Os HZN N
N HO OHO'OH Step 1. Prepagationy

of 5- Acet yl am no- 7- ( 3- acet oxy-

propoxy)-3-(2',3",5 -tri-0 "

acetyl-/Dri bofur anosyl )t hi azoh@ [gIH

5-dJ r|md|n20 52 an| rto
n&y L 1é’reP§f"é‘6”£ egﬁﬁ@"ﬁr Qa‘fcé é’r?ﬂf’éﬁ' &3 1 FERY-

16 a 19 biaFORRPES- Qi dikot JACS 79,

44319% ) ﬂ??gsf)) DphicTeaLe }%l&cégfs 8.17 (s,

1$.|) 6. 10m@dnanger sgnQarp:Q Exampple 13 styp 2 @?dwaSJme@rqgi wasa)rqpared

4 3 4 Epﬂlﬁé }_§593( %paﬂedlgl &%ﬁ%ceta}{ngttﬁliepﬁqéS 39 éﬁ)@‘l 3%)'@11357)) 'H

(m DMR (420 ML, EDCHY, 8.7, G H)s6. 186, /=32 BT, 16D, 6.8Hdd, J=2.8,

G Rz, T s 860 PSP B RSPALRLD BR A, 454 6p 20120 n

3H) 246 (s, 3H), 2.15 (m, 2H), 2.13 (s, 3H), 2.11 (s, 3H), 2.07 (s, 3H), 2.06 (s, 3H).

20  Step 2: Preparation of 5-Amino-7-(3-hydroxy-I1-propoxy)-3--D-ribofuranosyl-
thiazolo-[4,5-d]pyrimidin-2-one (53)
In a manner similar to Example 13, step 3, the title compound was prepared
from 52. '"HNMR (400 MHz, d-DMSO) 8 6.87 (s, 2), 5.86 (d, J=5.2 Hz, 1H),
5.28 (d,J=5.6 Hz, 1H), 4.96 (d, J= 5.2 Hz, 1H), 4.78 (q, /= 5.6 Hz, 1H), 4.67 (1, J
25 =5.6 Hz, 1H), 4.53 (t,J=5.2 Hz, 1H), 4.40 (t, /= 6.8 Hz, 2H), 4.09 (q, /= 5.2 Hz,
1H), 3.75 (q, J = 4.8 Hz, 1H), 3.57 (m, 1H), 3.50 (q, J = 6.4 Hz, 2H), 3.42 (m, 1H),
1.83 (m, 2H).
Example 27: 5-Amino-7-(4-hydroxy-1-butoxy)-3-B-D-ribofuranosyl-thiazolo-
[4,5-d]pyrimidin-2-one (55)
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thiazolo-[4, 5-dJpyrimdin. 2-one (53) In a manner

simlar to Exanple 13, step 3, the title conpound was
wonrepaced2 from 52. 1H NVR (400 MHz, d6- DVSO) 8C®/1U87004/018011

(s, 2), 5.86 (d, J=5.2 Hz, 1H, 5.28 (d, J= 5.6 Hz,

1H), 4.96 (d, J= 5.2 I—|zHo\;I:l)\/\4 78 (g, J= 5.6 Hz, 1H),

4.67 (t, J 25 = 5.6 Hz, 1I—I) 4 3(t J= 5.2 Hz, 1H),

4.40 (t, J= 6.8 Hz, >._L-52Hz 1H)

3.75 (q. J = 4.8 He, ',HgHs H, 3.50 (q, J =
6.4 Hz, 2H), 3.42 (m 1H) (m 2H). Exanpl e 27:
5- Ami no- 7- (4- hydr oxy- | - but ox%/ 3-D-ribofuranosyl -th
i azol o- [4,5-d] pyrl m di n- 2- oneo(569 76 WD 2005/ 121162
EC-SI:{ 55290# e%és o 0{;%_' Ag?ZyZamzno 7- (S/_\acetoxy—?l butoxy)'—_.Q(Z 3’ trz-8—

5- Ac@ewzwmoﬂn&mﬁﬁmh@wﬂ 5 h};@amydm@ -id (5%), 5" -tri-O
acetyl -[3-D-ri bof ur anos i azol o-|
5- dJpyri nidi pAngercsail id 5‘213%7“1@13 le 1 3ratsAer 5“5?"?15 nrepargdgvas prepared

Es<an§bﬁ 153nd meoqta%edl&flnmace@art@@aﬁg T@@ien‘?r@f{@be@m%
from16 and 1, 4- but anedi ol nonoacetate (d arke;

Lett(20021)38( P MRa(#60 M, CDEROB)R)L5 (. HHNINRIQ @00= I%’HZHZ 1H) 6.02

(da, @3 37045yt ol 32 e AT 805 o) D . U8, 424
4. 50(dd =8H) 12.4 H3 21 Hne. 11H)J = 4.4y, 1A, 4515, 36{)42 131@, ), 2.10
Hz, é::gﬂ) $0d%, Sf(q)s, 5 #6‘6 s %FQH%;?E&?%E(%? 2 13

110 88&@52 @bapamboz 8f£ AnirdHY)-(4- A)erﬁtyezpbzz@%fmp@r; %fw&o@}z-
5- Am no- 7[( oxy-| -butoxy)-3-/3 ri bof uranosyl -
t hi abreior 15 ‘ngH’Efﬂ t3-9i1edP. - 2-one (55) In a nmanner

simlar tg , t
or epar L fa%ﬂg 4s§n11a3 to Eia%ﬁ)plégB tls/l—g 3L t'hE 'tlﬁe @&ﬁ%ﬁﬂ@@a%\ﬂ%pared

(s, fe 545 FISMRA40Q MH% Qa-DMSOJI 18)6,87 (S, 2219 §83 (d1H)= 5. ?AHQS H),

(S %IZBQF @{@9%3%1%457942{"?5(%@231&) §§7£§Z1Hizl"')43 & 09481-1

(i UH), 8.33 (47 = 618z, 2B0), 7509 @,/ <52 Hz81 Wz 3.73 1g, 11)=4 8HG71H), 3.57
H)emé% 2l B, 3% (ol 285, 140 2By, 1- 90 (m 2H).
( 5- Ammpla 28X (5 Amiiro- ilofm-bqa‘ DLasuTaanosil-3;30dihy o Qhiab1e 495-

lo [4,5- d]pyrimdin-7-yloxymethyl )-ethyl -carbam c
aci dd]@yﬁwl 1g~57r)é9xy(n§gl}yl) gﬂlyl-carb@glcmcxd@thyl ester (58)

/\o )N/\O
NSNS
HZN/:NIN\FO
HO/\d
HO  OH
20  Step 1: Preparation of N-ethyl-N-(hydroxymethyl)urethane (56)
Under general experimental conditions reported by Kelper, JOC, 52, 453-55
(1987), a slurry of Ba(OH), (46.0 mg, 266 pumol) in water (480 pL) was added to a
mixture of N-ethylurethane (2.04 mL, 17.1 mmol) and a 37% aqueous solution of

formalin (1.28 mL, 17.1 mmol) in one portion with stirring. The mixture became

25  cool and gradually formed a cloudy solution. The mixture was stirred at room
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NS>--O H2ZNN HOO HO'OH 20 Step 1:

Prepar ati onof N- - et hyl - N- (hydr oxynet hyl ) ur et hane (56)
wahnadsrizgener al experi nental conditions report edCbys2004/018011

Kel per, JOC, 52, 453-55 (1987), a slurry of Ba(OH)2

e K Lo TN

37% Affglel)hl,sth@.@h(mon OV2s qﬁenc]ﬁ&drh}’mlddmg @dhmnhf,lrreﬁ?foﬂj Ommlu)es and

ino h st ILrr n
C00| Pﬁer%c? {O 1% ﬁv\qhé lrtr%[e 3301’1?8 1 UElI %)EVCII H%S removed
m Xt onder vm:sumtto plroerdle aﬁ oﬂ;@mmdue? 7 T)eréb@ Abikd dHRater were

NEBRHH b Zenidhis SiSTREGRY ﬁflﬁsf‘”dt& AriaP R B SF o
h, t Hearroﬂﬁ(gBO @muam) WNM@I@OMH@@)GI@ 5084 @, £07, 6 Hz, 1H),

stirred fo es and filtered to renove the

pr ectp? fdatf &d'- @)HH 7&191 ‘béﬁ s at7e HERED s Q/@nd =\RefsHz eHpviel) (. J
under 7\sag Uy tiojong, o g @i | y residue. The trace
anmounts of water were 5 renoved by azeotropic

di st btk at Pogpawition ob&rzemem(i@-3x(21,.6 05wy Otacetp B diefipGnosyl)-

@%Cl%)g r é’g’ 8%"’(2 d&; 4, ? 9};9%;;1&5 9 fﬁ;vymet%/lj;l gh)(l d:ar%zmz@]a%d ﬁéyl ester
2"')(5?%18(q J= 7.6 Hz, 2H), 3.40 (g, J= 6.4 Hz, 2H),
1. 30

530 sl Salise Py 1 s ot BFaona rom

,5'-16 andGﬁal@@tvwlte/s&IdliQH%qfiélﬂ at}@ayzi a}s%LEtOAc CHCL); 'HNMR

“'2 3-di hydr o- thlazolog yria
J1 ox AN D A1 (oD e 8 o D e 0575 (577 61
5 MLk 5§ I(Jrlzh'sw 4ol & 8143Hz 51 Mﬁo 23203“6}%57*7 2 Hz,

was preépared frfom —_ 16 and 5 h 24%

yi el ¢H), RBE (9 3H), @@@o@amonmz 0§I€$ &Nﬁl 3(64OG=M-&HZ 3H),
CDC1 1 08 (d, J= 4.0 Hz, 1H),
5. 7513%0& A 6é9%4 Elfil) %%-WI-SMGZB 53((8 2H) 4.49 (S?ZI, J=
%I?_,D SStgz&; 4P}‘@pzra%1b@z of @25 /?ﬁ)zmg—moxs-lﬁ}ﬁ-D% z&gﬁu@msyl}?&?ﬁlgzd%dz ,
) . , % 1 S, . .S, . , .
) oo S gl gy Feotbunty il il ey,

ﬁHi ;[ Mrbh+ n@lﬂer&;mﬁr@cp&&mﬁd’ ENSepBb] t‘ﬁél tlﬂé compound was prepared
(5- Arni no- 2- ox 3-D-ri bof uranosyl -

o Lo BT a5 5 st S0 iek: TH NMR Y00 N d M) 7.8 o,
yl OX e Ry kd, Jeu@yﬂz ﬁ@rpamlﬁ ﬁﬁ' sdsfgdﬂyl— sezsﬁfruf)fiﬁéll @OJ 5.6

In a manner simlar

conpBardDuhs? (s éﬁérGeHIZ lﬂb,cﬂnﬁ%('? Jas5. éHmlH)e4 £614.d = h2 B,

! oo YR M A = %?#%%‘ 3.3 Ghm.g 27
1, (LH) 75}@131(111109:@, =6.0 Fiz, 3H); [NI+HA48@3(q, J = 5.6

$’ éﬁ';ln?lple %9. ?S-Xmmo-z-oxo-B-%—BI-Zr’ibo]fur@nosyLIl-Z,%-dlingdro-thlazoloEI,S-

dlpyrimidin-7-yloxymethyl)-methyl-carbamic acid ethyl ester (61)

)J\N/\O
10
0
HzN)*N N
~)
HO

HO OH

Step 1: Preparation of N-methyl-N-(hydroxymethylurethane (59)
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4.11 (g, J=5.6 Hz, 2H), 3.78 (g, J= 5.2 Hz, |

3.60 (m 1H), 3.45 (m 1H), 1.27 25 (t, J=17.2 Hz
weMes5/12169 (t, J= 6.0 Hz, 3H); [M-H| + 446. 3. Eleamllsa)04/018011

29:

(5- Ani no- I%aqwm%r GiBi1kr b ERALME @@%&%h ’e’oré%ﬁhﬁlxms bldb2EPfrom

Io[45 rimdin-7-yl oxymet carbam c

aci d ﬁbﬂm@éﬁé‘? al{deszyma(bn as @}leéngygg@tatmg ioAdy] HLNMR k{00
HO' 1; t
N met yﬁ N %ggr @g{]e? }%ij 7; é? |7|§ (758 » ), A8 (@ J=4.4

2005H1,ZZIHD620P(STBE)52CKO4t JE804.Hz, 3. a manner simlar to

anmpl e .2 ste ound 5 r epar ed
R mobh P LR G- BRP R 302G 1 H e det - befiranosy)-
quanp,Bidyiadve hyd-0lofd, 5-HfbyNWRIiL-4 xym{é M&f&arﬁar@zc @éid ethyl
(d, J—7 Hz, 1H), 4.79 (d, J= 7.6 , 2H), 4.18 (q,
J= 4eder ﬂ% 2H) 3.01 (s, 3H), 1.30 (t, J= 7.6 Hz,
3H . 5 Stgp xgannémaﬁms EQAE 16 %feﬁlzn&mpo%n@s@w%s ].()Igpared?’ﬁom

,5'-tri-0O acetyl -/ 3- D-ri bof ur anos .
2,3- 4 m%ﬁ%&wﬂa@whﬁ in 25/‘IM®19{Rtm 4 (376 EtOAc-CHCl3); 'H NMR

g(‘) OX Y4B tVRRY) E}?@;)Wl'l Epé{fh?, fg(fs' g, epQ?'HZ ?ﬁ%%sg?? 6.0z,

ner Sl
was pip B ds 25,09 (46, ./émais 5% .4aHz,d Hi. 3@ (1ms,GlIH) 0B.6 (24 %67.2 Hz,

toca 34038 BT ot B G A0 it

5. 751Q®(t.l| 6@1@2321,) [M'BH] 61468 (s, 2H), 4.49 (dd2 J=
13.5_ 8.4 , I9= 7.2 Hz,
2H) Stgp éO P(%varcgnrqut of 35 2721716-32 oxggﬁ-l)zi z@cg’urgagosyéﬁ)? -dikydryg
ﬁ§ gzlill)zoloﬁ .a-Q]éﬂi/Fzmzaaer7§)Zz§cy)ﬁ@th)'):}b,)eéhyl élargcgmé taczd‘laﬂzyﬁes?k; '(gl)

epar ati on of
( 5 Ami no-Ipagxesng: sipilarite Eﬁfm&ﬁ &% piep 2, thg tiglp perapaynd Bas prepared
thia

yl oxéﬁ%&h%?“&%@%@ ¢ ég?% rﬁkclz Iélg\lu\éRéll%O eS‘%ﬁer (98153 7Igr? (rs,
a bl 6.83i(driJ=a4.8 Ha, BXa Bl &, 28), S €, Js=512rHa: 11H1 1580 (d,/=5.6

o o B2y R 160 Stz el Eh) = Dt e e’ 5 o b,
20 824.(2(m JF1)43.38 tg J =160 Hz,5H,73. 6(B(m ZH)),3 &7 @o], 1HJI 3. 3IF(s5.>>HZ),
HZ im e %%7‘&7( aH)]ng“}g é%’z 1 Hi 48i8( ?q JJ_— 6. 4
3 EJ(EQmpl@@M staZm{n%F éycl'(bproﬁyhﬁgth(&bf 3-*b‘D-§“ﬂQ)fl]H_%nosjyl-
6. 8 thazolpj4, d[pwmldlm@fane(ﬁr_x anpl e 30:
5- Ami no- 7- cycl opr opyl net h{ypywOS (3-D-ri bof uranosyl -
g ns
HNT N7 TN
HO/\@
HO  OH
25  Step 1: Preparation of 5-Amino-3-(2°,3°,5 -tri-O-acetyl-f-D-ribofuranosyl)-3H-
thiazolo[4,5-d]pyrimidin-2,7-dione (25)
To a suspension of 1 (5.00 g, 15.8 mmol) in acetonitrile (160 mL) at 0 °C
was added successively EtsN (11.0 mL, 79.0 mmol), DMAP (195 mg, 1.59 mmo]),
and Ac,O (4.47 mL, 47.4 mmol). The reaction mixture was stirred at room

30 temperature for 2 h, whereupon it was concentrated to a brown syrup. The residue
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t hi azol o[ 4, 5-d] pyri m di n-2-one (63) o SAO HZN N N HO

O Hd OH 25 Step 1. Preparation of5- Am no-3-(2, 3;
wo'2005r12t162 acet yl -/ 3- D-ri bof uranosyl ) - 3H t hi azeCofus2004/018011

5-dJpyrimdin-2, 7-dione (25) To a suspension of 1

(5. OQranun]f{Ed 8y @THEH c)oldn@n ﬁﬁ&h&’c@%}ﬁ};ﬂgj Eiikat %dﬁv’tH@tlg)Ql %%Eto

was added succeSS|ve y
( 195affgyd 6ﬂ2$q8?ﬁﬁbo§tnaceénﬁ@25°@§zao~1@w s417d ) 192871 98 °GBi (400 MHz,

The tour r

ten‘peérgﬁlfslog%flg]r:‘%'é§I 1%)Wher@l%%02 §ag@1n ortrar &§ Hopl -

a b/r 636 (BlyY e2.4THhe HesHyjdel (171911\&)42)@'@@/]]?26.0.;5]2 1H), 2.06 (s, 3H),
P 04/.0 1, rifi y col umm

T%T #g%gs ?@b@%@@ﬁsqﬁe@ﬂ@%@ 4%320% to afford

6. 225@p € 89’9@paﬁlftzoh bf&@lﬁhﬂ&-cﬁoﬂ@y@n%@% &0}3 i gk trz[m-acetyl /3-D-
198-199 C DVBO S 11.34 (s, 1H),

7. ozrléﬁ’waswsyﬁﬂr;m@()[def W(Jﬁwl'zmn 2gnaP2(t, J= 6.0 Hz,

1 ' 4 e1ro (o] X apove cetale I mo
4H)08 ) 3’5?!)_2(@ ;g_?zn e 1t tu??ec?ftﬁ%b{z fhheets Eé&l(@gs:«ss'ﬂ)ﬁg 0,

2. ooA(@nalngIyrrwss‘{ppsmt Sriphgrpdphosphing reszm(S:% esi@p nzrol), and
ep o
56 ARG carbinol (546 674 mpl).in THFG70 L 21 °C s dded
- | 3DBADY (78bblurdaiPosib))- Thei razzc@bm[ndbgtuls »ad Wnnerd tdirgpn2- one
( 62) To a het 0 e Wr.e h
tri a8 a]iatureZES) @ﬁfgh?h ;ﬂﬁ O]Il%% 2 Sth RS onau b‘c;lih)e/r%%r%cemrated
- suppﬁhﬁamdzvatsrchmm:qgkqphasmmi; gradesi er]ut(dﬁ ®8YEtORR-(THC L),
cy r op |.met hyl ol (54
Bt T e ) A e N e AT Sy Lo e
{ls 725 popd, = 4T<hﬁz rmacs DP(Hd”.V*%Qr £.0W8S 1 MRBF8Gdd, 9=r@@r@ 2 Hz,
nperature, stirred then filtered thro

shor iHbaméd 021, ifﬂe%éﬁbér%ﬂa%fe@n 1#D4 4. ]r9a(1de]vxd§) Hz, 2H),
g” Oﬁf@%%fi@@h?@ §§'}E21H9Q®@' 6@"3@[) ol dit éob%ﬁ!i) 109%)14) 3H), 1.20-1.26

fordin

sol i G 1181 Q700 511w, 2160 OGP (8- BD81 @)—E.@mwm%n@ 499.

L A L e L P R D

B, Hend: @, @2534H269Q,|1ﬁ, 11]ZF‘I)$ 4189 (d, J= 7.0 Hz, 2H),

4 09 d
o5k %, gl St s Moy A B

2H) 11z lbf Ds5-afpykimidin-Hone ¥3) (+) - ES [ MkH + zn/ z 497,

El emental Anal ysis c for

H 4.87: 10 Pesopgion el 658 maob o 3? Qféwe%adgﬁ Ricos (50

4. 99N 36lhméH;at @onﬁtefh%eratﬁ?ee PheicadtloR Rakidtd W4k sBfred 1 b,

5Amno 7-cycl oprop Imethoxox 3-/3-D-ribof uranosyl -
concentrated, partltlone between 20% IPA—CHC13 and water, and then triturated
with Et,O to afford 128 mg (29%) of 63 as a white solid: " (400 MHz, ds-DMSO)
5 6.86 (s, 2H), 5.85 (d, J=5.1 Hz, 1H), 5.27 (d, J= 5.5 Hz, 1H), 4.96 (d, /= 5.5 Hz,
1H), 4.77 (g, J= 5.5 Hz, 1H), 4.66 (t, /= 5.9 Hz, 1H), 4.18 (dd, /= 7.3, 1.1 Hz, 1H),
4.09 (g, J=5.5Hz, 1H), 3.75(q, J= 5.1 Hz, 1H), 3.39-3.60 (m, 2H), 1.20-1.27 (m,

30 1H), 0.53-0.57 (m, 2H), 0.31-0.34 (m, 2H); MS (+)-ES [M+H]" m/z 371. Elemental
Analysis calc’d for Ci4H;sN4O¢S: C, 45.40; H, 4.90; N, 15.13; S, 8.66. Found: C,
44.98; H,4.92; N, 14.92; S, 8.49.
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tlziazolo[4, 5-dJpyrimdin-2-one (63) To a suspension

of 62 (570 ng, 1.18 mmol) in MeOH was added K2C03 (50
wageosa2Be2nmol ) at room tenperature. The react POWUS2004/018011

m xture was stirred 1 h, 25 concentrated, partitioned

bet W@%Qmé %1} B Sl &ﬁﬁ%ﬁl‘&?é@%x@?% bﬁ%ﬂofhf%)% &hiafolo[4,5-

wth Et20to afford 1 as a

sol i leYIlHll@m%OWG) d6- DMSO) 6 6. 86 (s 2H), 5.85 (d,
J=5.1 Hz, | ,527( Hz, 4.96 (d, J=
5.5 Hz, 1H) 4.77 (q, = ,466(tJ=
5.9 Hz, 1 H), 418(dd -7)\5I1>=]ol—|z 1H) 4,09

(g, J= 5.5 Hz, 3.75 (qHzNJ:N 5N1 Hz, 3.39-3.60
(m 2H), 120127(m 30 1H) 03057(m 2H) ,

0.31-0.34 (m 2H); I\/S(+) ES [ + zn/z 371.
El enental Analysis calc'd forHCtleH 8N406S:. C, 45. 40;

H 4 ephPation of PAnfn a o Kl i
R R e C T R TR G TSN

E&anv]b@’u@q_zosyl) thzazolo[ 4,5-d]pyrimidin- 2—0ne (64)
5- Am 7 | [ -t hi
azol o L4 B RS o K5 Rekelute b o b AT widgeea
Y y frbi@ 28tdnStmpartyl aRqudan ab9Bryiadd: $1S (+)-ES [M+H]" m/z 601.
h
05 "8 2R PSR H Bk b Sy B b

5. delydzbmymﬂjlgrern(Z%};(ds) a manner simlar to Step 2
of Exanple 25, conpound 64 was_prepared from 25 and

& nnany| BacBHEer %Hﬁﬂfg te§t5py? af Frampts 354 fheidle campgund yyas

601. ,3h&Bd omBUEPRN &% v &fa white solid: 'H (400 MHz, d-DMSO) § 7.46
5- Am%- 7-(0n|c}hen I-aIIly onya)wg’}elsi%)1 rl(bofurgnOGS ]IVI 0)87.

tliiekdFolUHz, QIHJ?J%GtMﬁV A-Hz, bk 7285)271(6n, LH).. %E(mﬂéir) 6.74 (d,
sim lrar gt S L=t t 0

was prlg 12?% %04%366? ri a 19% @i el 3 1:1% éhé(hseztgeg’sr?gl gg%z’
1H (18 50K, Jo66. DMBOH)G4.96 46 J <( 5 HAAH), 47Hgy, J £49)5 HZ,. 139, 4.67

v A= o (72377 2 _ , :
b 5 gten >332 1) g'obye 51 Rl Bvedis £ap, 1 3@ o
J= 52H); NIS (13485, [1\/51—1—@8m(zd433JEleiﬁel'&alhRnalysilsl'd)ﬂc cﬁ%ﬂélgﬁ%N4@z,‘—o” C,
6 2 4.9 79

%’7 ]“ZD“&? %162(46(1 SJi“‘:'s%sulﬁz_% i?}r?g }h‘kﬁé ](Jqu 95i357 37.

Hz EximpI8 326 5(LHmind=7-G-Betigl-2-bkd-[1,5] didRol34-Gh KB xy)- Zgh %,3%,5°-
VB (+)- ES I I;! mz 433. Elenental Analysis calc
for &k rlbefuras‘zsywhlaﬁploh‘;-‘@épywm({lz -29@:e (89)
7.41. Found: C, 52.28; H, 4.66; N 12.66; S, 7.27.
Exanpl e 32: 5- Ami no-7-(5- 02-oxo-[1 3]

di oxol - 4-yl net hoxy) -3-(2',
tri-Oacetyl-[3-D-ri bofur‘énosxi)l t}ﬁQazoI o[ 4, 5-dJpyrim

di n- 2-one (66)
AcO/\@

20 AcG  OAc
To a solution of triacetate 25 (1.55 g, 3.50 mmol) in THF (50 mL) at 0 °C

was added polymer supported-triphenylphosphine (4.95 g, 10.50 mmol, Argonaut).
To this mixture was added 4-hydroxymethyl-5-methyl-[1,3]dioxol-2-one (0.91 g,
7.00 mmol), prepared according to the procedure of Alepegiani, Syn. Comm., 22(9),
25 1277-82 (1992) Diethyl azodicarboxylate (0.73 ml, 4.60 mmol) was then added
dropwise. The resulting mixture was stirred at room temperature for 48 h, filtered
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00~0 ~-0Cs>-0 HNNN ACOO0 20 Acd bAc To a

solution of triacetate 25 (1.55 g, 3.50 mmol) in THE
wO03msnm2)i6at 0 C was added pol ymer PCT/US2004/018011

supported-tri phenyl phosphine (4.95 g, 10.50 mol,

'jr‘f %S%@sﬁ% ﬁﬁﬁx f\/g'(ﬁ-l A‘qglﬁﬁ’tfli ’1‘1‘1]@3'1'1@% gs cog%eer1tr€ted and %unﬁed by

7. ooﬂmhmb)umrmhemm’f@tamémhm agtone/GHEE; pil0ceYy toeaffwfrd dioxolone

g! S? ﬁ g‘ﬁeo f)}]ﬁa%s Wz}l‘%gz}“? ﬁlﬁ J@ th%&ﬂ@g@l“’t h7e0n6 (s,

addeﬁH), dmomwsa onze1m)e519|zt(a1mg~rﬁ & UL Tz, WaIS, 530 (117806, Az, 1H),

AT 0l o e b e e S LR AR - o0

filtHatennwass gpmgatols@ sﬂ) an (pBH)f 2.60 sb3/H) M —ES M+H]
columm chro acet one 0%

Co ket R vl By 6 EEN O rSeMG COr Cog i H. 161
Wi LR, 591z 73HAABE M G BNBO) 65, 2T 06 (5,

2H) 0 (d, H) 5(dd, 3= 6.6, 4.4

o | IR 385 (amige 2w D byTr BosISH- qlgydmmammw-

g&'g Od]‘&])arl%%dlg 7— OQX_iJZ;gthﬁlil)ﬂ'_gl‘bﬂﬁléégc(l& gﬂ%f—BStéé%S (s 3 H)

2.07 (s, 3H), 2.00 (s, sm(ﬂ ES [MtH + m 2
555.3. Elenental Analysi b f or

C21H22N4012S- Me2CO. C, 47. 06; I,-\] s61l; N, 9.15; S,
5.23. Found: C, 47.25; H, 4. 37)\ 553 S, 5.52.
Exanple 33:

(5- Am no- 2- 0x0- 3-[ 3- D-ri bof una -2, 3-di hydro-thiazo
| o[ 4,5- 10 d] pyri m di n-7-yl oxymet é,Ig?-carbarric acid
ethyl ester (68) 0 '---ONO HW S¥-0 Ho2NN N HO

HO bFieSt eprdpardion Dﬁﬁ@lﬁﬂzrﬂﬁ.?{ﬂ 3- Ai-msr@tr&t&ﬂszlaayl S-D-
5'-tris-Otrie hyI

ri bofl@?fﬁrr?ﬁg“w)) lg}f’(ﬂa%%ﬂ"”’@”ﬁ%ﬁfﬂnﬁ?%l n- 2, 7-dione

(26) To arcswmpaﬁioﬁrafm 8o £ 3.180n8lol) §: BOHFOOIL) moaNF
§20 m.) at room 15 tenperature was added successive

i digrpreturewas sdded supcrgvelnanidazof\Eps gl 1.06 mmol), DMAP (39
mg, 0.32 mmol), and chlorotriethylsilane (1.64 mL, 9.80 mmol). The reaction

mixture was stirred at room temperature for 2 h, whereupon it was quenched by
saturated NaHCOQ; solution (20 mL). The mixture was extracted with CHCl; (3 x 20
mL), dried over MgSO4 and concentrated. The residue was purified by flash column
20  chromatography (silica, MeOH/CHCI; = 1-5%) to afford 1.91 g (92%) of compound
26 as a white solid: "H (400 MHz, ds-DMSO) & 5.99 (s, 1H), 5.62 (br s, 2H), 5.19
(dd, J=4.4, 6.0 Hz, 1H), 4.35 (dd, /=2.8, 4.4 Hz, 1H), 3.99 (m, 1H), 3.77 (dd, J =
7.6, 10.8 Hz, 1H), 3.68 (dd, /J=4.8, 10.4 Hz, 1H), 1.10 (t, J=7.1 Hz, 3H), 0.96 (t,J
=7.1 Hz, 3H), 0.89 (t, /= 7.1 Hz, 3H), 0.68 (q, J=7.1 Hz, 2H), 0.61 (q, /= 7.1 Hz,
25 2H), 0.54 (m, 2H); MS (+)-ES [M+H]" m/z 660.0.
Step 2: Preparation of 5-Amino-3-(2°,3°,5 -tris-O-triethylsilanyl- f-D-
ribofuranosyl)- 2,3-dihydro-thiazolo[4,5-d] pyrimidin-7-yloxymethyl)-carbamic acid
ethyl ester (67)
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ng, 0.32 mmol ), and chlorotriethylsilane (1.64 nm,

9.80 mmol ). The reaction mxture was stirred at room
woenpanatser e for 2 h, whereupon it was quenched#Cbygs2004/018011

saturated NaHCO3 solution (20 nL). The m xture was

X8t g sk i 8L SN s

and concentr at ed. ue was |
col ufrm26 aph Nestetlogthaptas a(velitteisalad inldt GHAGHEMSHHE]" 76699 'H NMR

ol | HOBNEE TR e A sy R e 6 T s ¥ b7 1 6 1
2 , 82r§41), 55119 7+ F§te Hz,lzqé)é}s.?h9 (?1, Q=F%o, éasl-ﬁzd éﬁ-),ﬁss((gd,éjdm, 2.8
T B0 18 (6 4=t B DOhinh 10576 et /118 A6 g, 150, 368

(t, , J=10Hz4. 019 = 6x8 Hz; 3H),4 . (0724 . ; .
Et, gﬁ 7. 1on i i 6?:1{27_3%1)’&&@%5&%8}%’1%’096“’

= 3 0. 68 ) , . ,
§0 27T 7o, B0 A0 (ol 5580 s 3150 69 a0 Bl AP (4 8.0

660. ﬁz,_zﬁ),e@sﬁgm,%fwﬁ&j*@@o@f 5- Am no-3-(2', 3
;5 -tris-Otriethylsilanyl-AD ribofuranosyl)-
2, 3- 8ep 3y Brapatdtion pb(Sefins-2edxpyor F-Daiitifmraitosy!-2, 3-dilydro-

Tet - bam id hyl t 8
R e e A R It (i
Step 2 ofA Extafigu & 6132440083aUDchod/SMAT frpyHahe B2 am 206
E oo S ARG ot mens: Sepear ot o §giemgvel of the

. ;2H) » sdfbved @ ulnbler Véﬁuﬁi__ﬁf_t[d?resicﬂdé')that @a?éur(fﬂ:d Wﬂa% ShréfBato aphy
H, 5.31 6d, J =4.8 Hz, 2H), 5.1 (9dd J= 6.0, 4.
Hz, @iy 10% MeQHHLL:) o affard$8 (Dl9gns Ip) ag pvhitgsolig: FHNMR

I, "y Mg EEDMR YL Gyt b (Lo 05 g e 3

6.8 $8 (s3H), SB20Q J+t 5.6 Yz, BIDS it (Ad3H)-6.0) ABBIA, t1H), 3069 (4, b= 5.6

Hz, 3H).:\0 (t,. J=+8. L 0. J=

o) BE g B L By Y o 0 4340 T 1. <00
760. @, J S7eH3 2Hpy B faiqal +616 K, 1H), 3.60 (m, 1H), 3.46 (m, 1H), 1.21 (t,J=
(5- I n,.0- 2- - 3-[,3- D-ri bof uranosyl - 2, 3-di hydro- 10

t hi g%%[%%ﬁg%@rﬁﬁizdi n-7 yl oxynet hyl)-carbam c acid

20 hyEx85518 841 §XmidoSOfsubé@mpl-Rbx A, 4] aﬂﬁoltmylni’e@ﬂo@mlgln-
SMHF in pyridine (321 L, 1..60 mol) and THE (3.2

i nL) ribgtpeanosylrthingolatd, T-dipsrimidiperened¥® for 5 h. Renoval

of the solvents under vacuymleft a residue that was
purified by flash chronat og:%ph (Si 02, 10%

MeOH CHC13) to afford 68 (21 Q0% as a white
solid: "HNWR 15 (400 MHz,© d6- DMBO)=6 8.43 (br s, 1H),
R

7.76 (br s, 2H), 5.82 (d, J#M\5. , 1H), 5.78 (s,
2H), 5.32 (d, J = 5.6 Hz, 1H), (dd, J = 6.0, 4.8

Hz, | H), 5.00 (d, J = 5.6 Hz, 1H), 4.82 (q, J= 5.6
Hz, 1H), 4.68 (t, J= 6.0, 1H), H4.18H(q, J= 5.2 Hz, |

H . 499 phkSaralion bf 2 4lH#m0-2 Bl Boo%, 3 Fiornl - thax)-3-

3. 60 (’?n 1»—?, 5ohe Tl Hl’?fe%yl 7. G[J’:S; i H’Jzz{%eé ;

[ M-HRA:3 49 81i2- O-2 @t Hpisdampl-B-1B-Aibofuranosyl)-thiazolo[4, 5-d] pyrimidin-2-one
Ana -7- (5- et hyl - 2- oxo-[ 1, 3] di oxol - 4-yl met hoxy) - 3-(
N

In a manner similar to Example 32, compound 69 was prepared from 26 and
4-hydroxymethyl-5-methyl-[1,3]dioxol-2-one as a white solid in 45% yield: 'H
NMR (400 MHz, CDCl;) 6 6.06 (d, J= 6.0 Hz, 1H), 5.21 (dd, J= 6.0, 4.8 Hz, 1H),
5.18 (d, J=3.2 Hz, 2H), 4.94 (br s, 2H), 4.38 (dd, J = 4.8, 2.8 Hz, 1H), 4.00 (m,
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ri bof uranosyl -t hi azol o[ 4,5-d] pyrimdin-2-one (70) OO

~0 ON- S>=0 HzN1~1" NNHO O HO'OH Step 1:
weéneparats2 on of5 Am no- 7 (5- et hyl - 2- oxo-[ 1, 3] dCcosskood/o18011

yI met hoxy) 3- 3

igl

ri bo;IH?anos(a({l |2;zo(flg%im§ ‘?(89’%? 145 a3s 152236 30,
(69) 107 (‘faJﬁﬁrmIéz, 3&0).rA.96(t, fo7.EXanpilp 032 (t, £58poindH..70 (g, J
was 2
-y O ey e A 250047 40P YT 5w ¢ o
?ol | ﬂtepm %%uydtebzdaf 5-irkinANKARS - (7249191 %/bﬁ(?)a [123}?39}3;%1 zﬁ)ila)zeﬂ@xy) -3-5

9 ,18 (raboﬁzr awsgl—% %z&lo? éf&']pyfzzmgﬁn -ewre§0 2H), 4.3 8 (dd,
J = 4.8, 4 8ndifer slmﬁar,to ﬂteg93 Gmxa%?plé/ﬁ %Qfﬂ/elzgﬂa @L%d was
PCT/ US2004/ 018011 9 (d

1H) , PpgH frerg 69 yea y_@ltg solgl ip 8%%p, y1eid H;I NMRZ@O((MHZ&#&)DMSO) d

520 g S A, gy

(a0, (/830 He, IHZH) 71 0,536z, DH), 4.10 NisH|=5.7 He, BH), 3881, /=
20 o R s SRRl 10,30 Gy HDSP T e fl oy 202

yhneERaxiple-38: 435-Amino-2-0x0-3-B-D-ribofuranosyl-thiazolo[4,5-d]pyrimidin-
D-ri bof uranosyl -t hi azol oi4 5- ngri m di n-2-one (70) In

a mafoxysbyirigacidderepuafyd esterf2Ex anpl e 33, the title
conpound was prepared fr(()g1r vvhlte solid in 89%
yield: 1H NMR (400 MHz, d O) 6 03(br s, 2H),

5.90 (d, J= 5.2 Hz, 1H) 533(s % 02 (d, J= 4.8

Hz, IH), 4.83 (g, J = 6Hz ) 71 (t, J =6.0
Hz,1H),4.14(q,J= 80(q,J=10
4.8 Hz, 1H), 3.62 (m 1 H) 34 .27 (s,

3H): [ MeH + 429. 2. Exarrple 35: HO OH
ent>-

4-( 5 n f ur ,t hi zoI

Dyr i mlém d. (}’iﬁparfzzo OH Mj- tAyi%mo QA g?? 5 6}6 t} zet%%/l%ﬁ'dn(eg)D
05 Y- rzbberaanyV)H@ade S8 pyamidin- Floxyy- ﬁutyr&:@czd@e;ﬂbﬁﬁ&@t@l‘ (71)
Prepar at i

n of .
4- (5- Ani i ]ﬁ&-r%"l“&?(rosﬁél-la(ré" Sigp &-of Exqrupley] 3., PwpPRAdSHL it Prepfgd
- D from 26 and 4-hydroxy-butyric acid tert-butyl-ester (Lui, JOC, 68(17), 6679-6684

(2003)) as a white solid in 92% yield: "H NMR (400 MHz, CDCL3) § 6.06 (d, J =
6.4 Hz, 1H), 5.22 (dd, /= 6.0, 4.8 Hz, 1H), 4.98 (br s, 2H), 4.42 (t, /= 6.0 Hz, 2H),
20 4.38(dd, /=6.0,4.8 Hz, 1H), 4.00 (m, 1H), 3.80 (dd, /= 10.8, 7.6 Hz, 1H), 3.69
(dd, J=10.8, 5.2 Hz, 1H), 2.38 (t, J= 7.2 Hz, 2H), 2.06 (quint, J = 7.2 Hz, 3H), 1.47
(s, 9H), 1.02 (t, /= 8.0 Hz, 3H), 0.96 (t, /= 8.0 Hz, 3H), 0.88 (t, /= 8.0 Hz, 3H),
0.70 (q, J = 7.6 Hz, 2H), 0.61 (q, J = 8.0 Hz, 2H), 0.53 (m, 2H); [M-+H]" 801.5.
Step 2: Preparation of 4-(5-Amino-2-oxo-3-f-D-ribofuranosyl-thiazolo[4, 5-
25 d]pyrimidin-7-yloxy)-butyric acid tert-butyl-ester (72)
In a manner similar to Steps 3 of Example 33, the title compound was
prepared from 71 as a white solid in 66% yield: '"H NMR (400 MHz, d¢-DMSO) &
6.93 (br s, 2H), 5.90 (d, J=4.8 Hz, 1H), 5.32 (d, /= 5.6 Hz, 1H), 5.10 (d, J=5.6
Hz, 1H), 4.83 (q, J= 5.6 Hz, 1H), 4.71 (t, /= 5.6 Hz, 1H), 4.38 (t, /= 6.4 Hz, 2H),
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15 ri bof uranosyl)-thi azol o[ 4, 5-d] pyriinidin-7

yl oxy)-butyric acid tent-butyl-ester (71) In a manner
weiznisiiarieto Step 2 of Exanple 13, conpound 71 wa@s$/US2004/018011

prepared from 26 and 4-hydroxy-butyric acid

terty W |J=e§8 At 1ehus o 4OF= 566‘31(1}7%527 &a Q%An( %Dcﬁégz 35

as a e sol |n92A>|e

8 6. 06/ Td0 PQZzZHE 1196+(ﬂumt1J F)6;8 Bz, 221)( ¢ (SJ9IE BVIOH] 4458.3.

% a5 Bl o e by
(dd, [4B=d[bPrididit-Botrdz74)1H), 3.69 (dd, J = 10.8, 5.2

Hz, 1H), 2.3 8 (t, J = 7.2, Mz, 2H), 2.06 int, J =
7.2 HZH? 3H), 1.27 (s, QI—D%W J= 8(8UII—|2 3H),

0.96 (t, J= 8.0 Hz, 3H), 0.88 (t 58. 0 Hz, 3H)
0.70 (q, J= 7.6 Hz, 2H), 0.61, >8__0I—|z 2H), 0.53
(m 2H); [MH + 801. 5. Step2 Prep@ ation of

4- (5- Ani no- 2- oxo- 3-/ 3- D-ri bof uf@nogy] - t hi azol o[ 4, 5- 25
pyrirnidin-7 yloxy)-butyric aci g tgpt - butyl -ester
(72) In a manner simlar to Steps of Exanple 33, the

titl&erdmpopatrtigas 5‘64’1é’|937r6’da0?¥061‘r\1 Mtoag) %(Mﬁ. § etrigdli d

' n 69 % Oyﬁ%@/l ,B;Ii*j' %y]gngn%%g) %Zolgﬁﬁ&%ﬁ nﬁagn g@gg EE, br S

5 10 ( d, Id= n&anﬁer siigilar 1o Ejample 83 steg 2, BB wa@réiaal‘w welb Pl‘@Pﬁred

1

4 b TR Bt Ty o S
Hz mme&zag)glg 8t6J06J(5 % glzo FI:IZZ:L h‘DZI) 5&36(&1 (/m( 5.6, sl-Bt Hz 31}})74 93

. = 7, , , ui n
b 1 5284 Rl b4 oo B0 4Pl 445523 HE Bt 4 Bt = 6.4

%Aglgg%ﬁ 4 60 @ﬁqua/sd ('dBUJJ—))EYi Be {13; @r)rz @@tdarﬁﬂqwl 4 gz,
i az
SO m(sti 1 as (m ZH) 9 78;@ gIgI},Kl)OZ&'HJgﬁe@H&, 3H), 0. 96 t,J=
Pr ep@b@iz' 9, @fg§namr7%ﬁz G LR QXY= 63, 94y o632 = 8.0 Hz,
t-‘rl e%fﬁ)ypéﬁl(lan%i‘ﬂ)s g+1 r77B)éf uranosyl)-tl zi azol of 4,
5-d di
Exalr‘g%rb n é’lifeplczpatzori 3]0 5& 9(4—acezaox n?%nz\?o%cw)é)sj p?zleﬁ b é’%’ran?sly
26 anhdzzdlpﬂél.ﬁdjpaﬂ@dilmb oﬂE(V@ialcet at e as a white solid in

oyl o6 e o i0g e, o1)8 0.86 {5 1.

4 2318ngm§)1) \2&?& stlrfedzliﬂ-ro@hh telﬁ%aerat@re“fom h. 2kdmovA1 SFhhd %en%

%qn qupg vacgurg @pf(quglgldgp thatmas @unﬁe@yﬂ}ash g_hrpgnatogrbaggl (Séfer, 10%
= Wlof-cACB) td%fford 74 (91.1 mg, 88%) as a white solid: "H NMR (400 MHz,
ds-DMSO) & 6.93 (br s, 2H), 5.90 (d, /= 5.2 Hz, 1H), 5.32 (4, J = 5.6 Hz, 1H), 5.01
(d,J=5.6 Hz, 1H), 4.83 (g, J= 5.6 Hz, 1H), 4.71 (t,J= 6.0 Hz, 1H), 4.41 (t, /= 6.0
Hz, 2H), 4.14 (q, J=4.8 Hz, 1H), 4.07 (t, /= 6.4 Hz, 1H), 3.80 (q, /= 6.0 Hz, 1H),

25 3.62 (m, 1H), 3.47 (m, 1H), 2.04 (s, 3H), 1.80 (m, 2H), 1.71 (m, 2H); [M+H]" 431.3.
Example 37: 5-Amino-7-(4-acetoxy-1-propoxy)-3-B-D-ribofuranosyl-thiazolo-
[4,5-d]pyrimidin-2-one (76)
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1H), 2.07 (s, 3H, 1.85 (m 2H), 1.78 (m 2H), 1.02

(t, J= 7.6 Hz, 3H), 0.96 (t, J= 8.0 Hz, 3H), 0.88 (t,
wO0=2005/1@1162, 3H), 0.70 (g, J= 7.6 Hz, 2H), 0. 61PCT/USI004/018011

8.0 Hz, 15 2H), 0.56 (m 2H); [M:H + 773.5. Step 2:

Preparation
of 5- am no- 7- (4- acet oxy- | Abut 0 3z/3-D-ri bofuranosyl -
t hi azol o[ 4, 5-dJpyrinzidin-2- Nﬁm Hb A solution of 73

(188 ng, 243 nol) and 1M HFHiNG acefonitrile (1.22 ni,
1.22 mmol ) were stirred at rggmliﬁrrperature for 18 h.
Renoval of the solvents 20 under)vacuum |l eft a residue
that was purified by flash chrefat ography (Si02, 10%

I\/E%%lg")r 'ég?at%fn 0?5 ‘?zm?n% i%’lacjetd Og]-g é)lf%& @ 9@2 % Wh}f{_')%

solid:" 1H N
5 90tr(dﬁyl&ﬂlanﬁ-,@DHwofulMosylEth%d(om 5- Eﬁyy&nﬁdzh@ onk I(IJS)

J d 6J 5 HZIB aﬂlﬁnner@l%&ar Ex%ngpl%f% sl%pé jl_%?y'jls prggai%l V&, pr%par_ed

45 8 ﬁlam 215 ahbl 1 34pr9[7anéd101 worsadetde &iza wilitehdblid T B {{ﬂld HRMR

3H) (‘@0 %H% ﬁ%DCQQ)S 6. (16 (A v 1/ T m4%H),[swmp¢ J@,H?i434 8 Hz, l(H) 4.93

Exanp g, 8%: 4.46 (t, J = 64Hz 2H), 4.38 (dd, J=4.4, 2.4 Hz, 1H), 4.22 (t, J= 6.4
5- Am no- 7-( 4- acet ox r opoxy) - 3- (3-'D-ri bof ur anosyl - t

hi azBeD] 406 (] 3Hr ﬁﬁ) dnlilﬁ}ﬁ&@?16)1]@536‘2)(%05/1122118212
PCT/ %9&%’(&%&0}1 6 f@?zg . s (9 UP(t,}"z%'.o"ﬁz, Bm),'oMs 1, 7=
" b(f 5- &ftrp31), 0B34E él=c8xQIH1 3@?)0@3&(@1) J 3-3(42H7,2H) .61t (i 5= @4 Hz,
trie i,l.an W uranosyl ) -thi azol of 4,

5- dJ%%YlO%% hﬁi) @%—HE '}'SS?%ln a manner simlar to

Exangieg 21Brep&iaipn @f, 5-dibinwas(4fac€par Bilropas)) Br £ pavikfurabosyl-

from 26 panedi nonoacetate as a white
sol |{£”‘fzﬁla %&ﬁiﬁy@w&iﬁ?wnm (400 MHz, CDC13) 6 6.06
(d J= 6.4 alﬂlannéﬁ)imllé 1@ Bxdréldle 36]gte§ 2}‘}&6 Ha rkﬂ?a;red]xbgs,pr%)ared

4,93 (br s, 2H), 4.46 (t, J (dd
b5 = from 7525 4 whte salid-p 92% ypepd: (1 H NMR<4¢) MHZHés DISP) 5 4. 9% br s,

(m %%)"é 9o§d }_égglz ﬁg),sé?@.f "/ @H‘Z'Znﬁ)is.gB &dgz%zggqm 4.83
2 08(q(s§ A3z, 1H)ORTL i,/ J&OSIZOIIH—]z4 46|€t)J =408z, (), U 10 = 6.4
z—gHy 2%9“?59_6 ShL 56%1%881}18 62098 11"52254?1%01}@}4? %;rfd% J=112,
2H) : 6[)IHZH1H) 2599 (@mtsfep 4Hz, E’Hggpma(sum OE-FH] 417.2.

et oxg_ﬁlﬂ)pr o 0X -AD- 1 bof yr.anos

?Qn gﬁﬁ‘?lﬁ{’& J‘f;}y? dibptux -é%ijhquH oz[4, e R m1d1n-2 -one

Si m{7@; to Exarrpl e 36, step 2, 76 was prepared was

pr epar ed s
HzN)\:I\I"P:O
Ho/d
HO oM

Step 1: Preparation of 5-Amino-7-thioxo-3-(2°,3",5 -tri-O-acetyl--D-

ribofuranosyl)-thiazolo[4, 5-d]pyrimidin-2-one (77)
25 To a solution of 25 (1 g, 2.26 mmol) in pyridine (50 mL) was added at room

temperature P,Ss (2.13 g, 4.79 mmol). The solution was refluxed gently (bath
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15 from75 as a white solid in 92%yield: 1H NWVR (400

MHz, d6-DMSO) 8 6.94 (br s, 2H), 5.90 (d, J= 5.2 Hz,
wa®es/131182 (d, J= 4.8 Hz, 1H), 5.00 (d, J= 4. 8P€II/USl(}ﬂ)1/,018011
4.83 (g, J= 4.8 Hz, 4.71 (t, J= 6.0 Hz,

1H),
‘3" :3"6 t&ﬁpera%m‘e 63 (‘fL |T|¥O C%'T%r 204, *gezﬁe%cgg)% rrj&tu? ngzevglg%gtﬁlzto qryness
H) , ;131 quzuq a@e egg@ssﬂﬂgSQwas @cgmp{zsed byhhe agdifien ¢diCh(40 mll) at 60
g 8'4 b T lixtute V4 dhifred R ot Mt Tndhids &501dQo %S%mmgerature.

5- AniThom3t{g8 -wds Iexmfeldlwiﬂxﬁwla BH( tl(hinflz Aarhe-dridd BMgIQuy pigahic
d’5 n- %-1 Q{Was e(lz&)ratcscgo }rgya Syrup, Wthh was pun!f_'lgl byoﬁlas]? cofl)lmn

Pr epar a
of 5- Ambmetography Giiva,RcétAndCBCHLH 159 aao10:93Q 00%) of 77 as a

o arS Rt o087 dePvsths G H 5% el 8 .

L m, aded =ad 4 HROM), 4. 86RRI ALUD S, { )/
) §'|5'heqsol ution \NB?S re uxedéﬁggiﬁ I%}atl%gm V\B 210(q,
I

2005/ TH0HD 1B U0ty 89861 3H).2 UMS (1BBS INAH] @)/

ier 25%.4H. The reaction m xture was evaporated to

dryness in vacuo. The excess P2S5 was deconposed by

t he addilt iPoepapdtiodDS{AaGnay8)2 g’ 5 60i-OlaceTh@-Dviikfuramosydis3 H-
1.h a then cooled to room

st ir
Eehf%fjoﬂ id]pf’ﬁlmldmgtodlre s extracted with CHC13 (3

] ”)\( 40 m) . A’Eﬁ@eﬁhidﬁiag RalvgyBQ8D0 ﬁfcgéll’@ Blg@pittalﬁeﬁr]?%%ed with H,0,
eva dto vyi a syrup, whic uri
fl ag ﬁ[ @ﬁwme &h%@@@? Q&HQL)(VWSPE%@ ata%f@%X&gefPt:H@félaeetate

1€| % Z‘é g’?}l—é or0d nQnDl\é §u%§%§.lerﬁify aaaedqlﬁ_})oa&he %%IVJ: Qi’éﬁ)ecn"s’loh di reflux.

2H), T lsgm(rmwas stigyed fgr Smiry fsoolqﬂ:to Goom tqznpellanare ovpr 3@ i The

‘]_ 1 acltion C u é]' or mn
?e & 4>an 7q'ﬁLZn h&ﬁ)ﬁsb %blgnél%l(l%@ (g)'lq*ﬁ‘)'%th nﬂv%-_;lt{e? Z%El)hg ﬁ%%u g

( +) ES(‘E{HNMH]S ﬁltnﬂed thrG_L@hza&QoeradStfébh@ aﬁ’d epsired twithrEtOH. The
1 o e Sorctpfed o REEhY ok o Yt hlRaRL) 1,
RaneyeOH/QB0D =nll-7.‘3|6)éio afBrdi. 62 & At lof7s gsr aEWﬂmshfhd mp 1 41-123
H2Q, , t 50 1I.n was
2 R SR B TS s 5 - o

9, 2508 dmPL).M8% }w@ﬁg%@r& - eeietediini 9s (daeJatm% 6 Hz,
suspensi on at ref he m xture was stirred for b

m n, b 628 4my Bk ééﬂr{‘ﬂae’np@f) Heuhtd, 30&(s. 30), 2ikd (s, 'ﬁﬁéﬂoo (s, 3H);
r eaCMsC(ﬁl} E@%MQH?“&BS% le@ﬁi@&h'pﬂﬁly‘g&% Salt Yot OLA, NI8;s-0.5

m xt ure resul ting
25  CH;0H'0.25 H,O: C, 44.34; H, 4.62; N, 1254 S 7.17. Found: C, 44.54; H, 4.88; N,

12.16; S, 7.17.
Step 3: Preparation of 5-Amino-3-D-ribofuranosyl-3H-thiazolo[4, 5-d] pyrimidin-
2-one (79)
To a solution of 78 (0.52 g, 1.22 mmol) in MeOH (20 mL) was added K,CO3
30 (25 mg, 0.18 mmol). The reaction was stirred at room temperature overnight, then
neutralized with AcOH (21 pL, 0.36 mmol). The resulting mixture was stirred at
room temperature for additional 30 min, concentrated, and triturated with H,O (2

ml) to afford 0.33 g of compound 79 (89%) as a white solid: mp 220 °C (Dec); 'H
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m xture was filtered through a short pad of Celite "

and washed with EtOH The filtrate was concentrated
wandsparicki ed by fI ash col um chr omat ogr aphy (BCTiUs2004/018011

20 MeOH CHC13 = 1-2% to afford 0.52 g (60% of 78 as

8. 38@0% Ni%—'l)‘p D&”@%}%§34§4§HF8 8%?5,%190 M@ éd %@1’),65.31 a,

5 93Jecﬂjst:1m,4498(ﬁ,5 Mz HE, 1H), 4.8 @8/ £165.,2 Bz 18),01.632t, J = 6.0

4 11ngﬁ% Hg(cb}Hzézlﬁlﬁ)lPB ?65'56@51 g?z';s 4§%Jg7f1%)‘33]5§'),q)1 1H), 3.44

IR ey
al ys r
S iR S0l b8 (R IR, B pghAl Feenc g 64 1.
H 4488;,NN7.9518. 10657, S, 7.17. Step 3. Preparation
of 5- Ami N0-3-/3-D-r | bof ur anosyl - 3H-t hi azol o[ 4, 5- dJpyri m
i di nEX@nﬂhé9(?@)mﬂlf@-3a3-§o!llbnﬂlm0@fl-37:8ﬂ(i@05>2 46p-d|py@midin-2-one
¥ 5n MeOH (20 nlL) was added K2C03 30 (25 ngy, 0.18
The reaction was stirred at roomtenperature

overﬁll_g!hm,lwle_tlgcteﬂm@allzed with AcOH (21 L, 0.36

TR o Biea e hghT (Tl e 0 CORE B e B ane
tri tlztb@fhﬂﬂo&yl)tthzalzﬂ@zl(j‘zd]pﬁu)zzdtm}@flé @oyl O. 33 g Of
conpound 79 (89% whi te

87 WD 20059 A 14tz O%éﬂ(b%’z@ dzP/OggleeliP Bﬁ% @° mla e sddea

Es DiyR@y1nifk (3)450(11% 315§)mm§}) 8rd ﬁ%@lg %WO m?.. 991 (rﬁinol)] 7&14&8

3
1 H) hggbtlgg_ at(1aﬂung9r Kb, th.fzreaq]q)‘l mlzrtug?we(stcoolgé;tcgogm tq:@pera_ture and
t& éoujféd o 1(:\;,I an‘d é‘t %% H@aHéOJ'@l 50 §IL? 7Tﬁﬂ)@sult§}1§ r(u];sglrg gas SexBracted

[ Mk |—|}w|th ﬁ»ﬂz@lz 33)& i mLBEIaédT’éﬂmCaﬂﬂbmﬁiam)%sm@ lagers driel \gSh).

%(1)04 &N%gﬁar%gg f@ol;%g oy ‘{ias}ﬁ% &iatagap}ﬁ (&?%C%,‘%Clg‘ét&z%a §'9rded 708

Exanpijgéfil%) of product as a white solid, m.p. 101-103 °C. 'H NMR (400 MHz,

ai n. GOORED 5045 ar PRHREIRL KL ne e drie dk e spbo me

10 Ptiepanatsd, ay 40f7 (&d,Ar8 1106, 36 BA 181,058 @2:1), 4.21 (dd, /= 12.0, 5.2
I D ri ofuranosyl )-thiazol of 4,

5 d] Hﬁ’trllﬁ)n%(}maéeé‘yl)oﬁ@%%é? ‘To a solution of 25 (0.84 g,

1 90 I ' 7 11 ce
o 5@@9 Pr épe SHD g(zﬁ HY-3- g’c\@?aﬁﬂ@da n%f B M&f%n&)‘yz) 3H-

AftefhlaZh@Eﬂ F{@?J’thld‘l@'ﬁ’rolm(TSOI‘ 16 h, the react| on

oo 2 ST A KRB LRSI AR

2§ xt andeglavaed aestit laadi(@dmL)M The fER @19schl8d witha septhmand flushed

Fol | BNy 2l RSt by e poc R S pgeon

af f ostoted a7€d8m temperature for a period of 21 h. The reaction was then heated to 80

°C for 1 h. The reaction mixture was cooled to room temperature, filtered thru a pad
of Celite®, washed with EtOAc (200 mL) and concentrated under vacuum. The

30  resulting white solid (residue) was diluted with CH,Cl, (250 mL) and washed with
0.5 M NaOH (500 mL). The aqueous layer was extracted with CH,Cl, (2 x 150 mL)
and the combined organic layers were dried (MgSQOy), filtered and concentrated.

Purification by flash chromatography (SiO, 5% Acetone-CH,Cl,) afforded 78 (3.64
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ng (87% of product as a white solid, mp. 101-103 C
1H NWMR (400 MHz, CDC13) 6 6.10 (d, J = 2.8 Hz, 1 H),
woe.20i5/1edd2 J = 5.6, 3.2 Hz, 1 H), 5.92 (t, J =P6TASE®4/018011
201H) 5.42 (s, 2), 4.97 (dd, J = 11.6, 3.6 Hz, 1
#982)a8 % vwhite pdwddst idedtlcal th aHl rdshebls tcﬁnﬁenaﬁ-lzaolaidd)ln Example

2 12 (s, 6H), 2. 06 (s, 3H. Step 2: Preparation
of 5-3&nStFNS- 3- (2,3 ,5 -tri-Oacetyl-/Dribofuranosyl) -
3H z 1302dB N5 27,00 cdt/I8}- DA ibofuranosyl)-3H-

angééyd?lgcf%%ﬁﬁrgojd%?’?%?n f{ask was chgzg%d Wl{h 80 -
(4 IMtiagglo, U@ pyimidin-2-28 @AY gl aci al acetic acid (61

The

Wi t h nit Tglag%éa ncgfggép%gerwn@up e ?%H%ﬁﬂ%x&hfg‘l??@%tew
was Exchahgsle amds-téhﬂno-eai}Dl-ﬂbbfuMHosyﬂéﬂ ~thiiazowejh 5-d]pyrimidin-2-one
terrperature for a period of 21 h. The reaction was
therl’Beated to 80 C for 1 h. The reaction mxture was

cool grbrhAive eaimdierpas Bt ure, filtered thru a pad of
Celite washed wth EtOAc (200 ni) and, conce ratt)g
redndiey-

undeYerhchimrerarpe /30Aee8danip o g P13e(czj s% 1 @
]\'gis W%&s))mﬁzgzo% g]cgp)(r%gzn@e}nea(ﬁﬁ washed with 0.5

Oa]g'ueous er was extracted with
CH2C12 (zhnspbsms akychlozidel (G 4HemEotfsl mawloragaddad dregrapesto

ver e 3
Pur | %OI ca fggé}é\%%dg %&Ar{@% %rrrgett%nr apﬁ?ﬁ%fggf@%}?ﬂﬂ) and
Ac et aizolohi @]@)ILB‘MD BimghuTc8 af ®06¢6@Bervt@fe2@1©6r/ nitPdge62 The

PCT/ US2004/.018011 " t

- aereraan iy detee MR Pe i FrlBi R yes sporeato
@(anﬁh‘tﬁem%ﬂ e%ltﬁ@ a@decﬁ!r@;ﬁiwﬁe o ePas abi°aroRfion of saturated aq.
5- Ani no- ézp -tri-0Oacetyl -/D-ribofuranosyl)-3H

t hi abeilePa 50@1@){?}1@5%@ fer g %ﬁﬁ]@lo(ﬂ?lgl)h 5iherday eﬁ?‘é‘ﬁﬁﬁ%?taYaéerﬁl
Of t @e&dstﬂe}@r ﬁ&ﬁ'@%%d' wittR sty 1bREG1dride BXRIT AL 3omBined

5 Anwrgm@la[v@s Bere dyisf (WMapay filtezsd andicancshizatpdsios. yallen selif
di n- l?'u %cgtloA\Z:?s)acﬁleé;e%rv?e?ﬁésﬁ%ln%){ﬂ{otéﬁ'bhf (Sﬁ@%‘%% §ce§§1ﬁﬁt:ﬁc13) to

Prepara
% Acﬁ’fcyﬂ am(:nm gyo%b a3 OwBitd @1id3"H MR @0 Wit di-PMIDB-50-1.08 (s,

10 BICHS 0RO BT B R0 (81

dr opy 5 @idt 9= 611 2§@lzmz1 o), 052 148, 37403. gHz711@)24mmd1cD,J 11.6,6.8

(11 HE BV IS oy 2o 65 380 i el B e L 5
m ; r@gé@ I[}’I&%r atlofi BF - AQlemnMoW 9 vas: 4. zt@%caﬁe}{?-@d ibSPurdfosyl)-

he mxture was cool'ed to 15 anbi ent
Eiarrpéwca:bia[‘éi didedlitioped8e over 2 h to a 0 C solution

of satur a{O%/j P%ﬁd].}lﬁ“?ﬂ ATy g @t\ias aﬁ@&i t§g 551{1&&1 (gfcﬂrl (967 mg,

addi ti ona epar at e aqueous
| aye#.1Damkolp xddian a@mhtww b mmB Ry Ilmmpé) aKlabsdlte e‘f(ﬂ@ﬂfbk (1pOanL)

m), cft)ar nltrogedn. The mixture was stirred under 250-300 psi H; (g) in a bomb for a

period of 48 h. The mixture was filtered through Celite®, washed with ethyl acetate
30 (200 mL), and concentrated to a yellow solid. The mixture was diluted with HO
(200 mL) and extracted with CH,Cl, (3 x 100 mL). The combined organic layers
were dried (MgSOy), filtered, and concentrated. The residue was purified via Flash
chromatography (Si0,, 10% Acetone-CHCl;) to afford 82 (1.74 g, 90%) as a white
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organic layers were dried (MgSO4), filtered and
concentrated to a yellow solid. Purification was

wachisaeed2vi a fl ash chromat ography (Si 02, 5% PCT/US2004/018011
Acet one-CHC13) to 20 afford 81 (3.17 g, 90% as a

Ty " BaRgy! Al REA00, Mo X EARE S, £ B2yt 1@, v -

Hz mq)Hz 5H763 Qt(dd,J =6.6, 480 Hz,, IH)H).77 (tA7 4 &.0(Hkg 1 HY 441 Xd@,.T =

3.2, e e ARl ) TaT i b0 Bafifs 210

2. 11(s{ 3tD), 2HD,(s,2H):2.43(s, BH) [MiNFH69.4503. 3. Step 2

Prepar at,i _ . _ . o

of 5 Séeéy Parapeion. of 5 Amino-8- LRy be@r%t@éxlyiH thegolpl4 3-Blptimidin-

anosylpye (®% thiazolo[4, 5-dJpyrimdin-2-one (82) 10%

Pal | adi um on carbon (862 ng) was added to a solution

of 81 (2.%y7mywmer similsr tpfwaryple $Bctenrd, theditlatemp@ne wag prepared

8. 2359RWd2) and absol ute ethanol (100 inL) under

nitrogen. The m xture was stirred under 250-300 psi H2

(g) EmampledirbS-Agmine:-3- mBFnlmﬂudnoMsm-thTMImi4ﬁ-ﬂpyriﬂmﬁn-z-one

E anfd through Celite", washed with ethyl acetate 30
and concentr at ed to a yellow solid. The

mxt tternms@meﬁoadumﬂh H20O (200 nL) and extracted

wer S o ENSEA P VT lpeas osinr ¢ et Exteeal- A he

) Vi ’ 02,
o SOSAI) i}g(gt 485 y%HCs tﬁhﬁd M:hzﬁ (Joi% d%mzzpﬁ hIRS. 9&1@9% e(ﬂﬁJz

whi tf@rm@gldm(QMsuzllaz PCT/USZOO4/018011 powder 1H

NVR (400 M‘l;nyl Qtﬁo&%l\@@)ss %ngs r%%) W&%Q_ddgggl%gzgg ﬁ%H)H toa

6.10 (d, J=
1H), m(smw of 6 (59& rr@, oommomnd DMEnLl J9aL, 067 mibl)6n CBIC2: (28

* , lléng%t r?cik? %e%r’l_ﬁge?gug!e }Egaer F!A., %%_ﬁegcqffn‘iléxt%irze vg%g,lbgat%w 6)‘9 b fora
(s, Bpdof MI-H] ¥he41ﬁ9m«a whs GtreipllBpouRrdip@raati¢eotvld sat. NaHC03

o > L0838 o B PR aNe A 2 ROl O ey D,

%EIX epexlﬁ,actidhmth ICH, €L CORPO 1Y adithe Po1APIAEESkgardi6 ﬁmslg glele dried over
a . .
RS0 Fiateiapd pappealed g ST (49 areoapent besgopyie g '
di n-RyvEN@00 M Z@]‘DM@ %rs%t(lsvl QS&M hﬁJEQI GHHtl?I)OS L @R, J=
]: Preparat|on of Jl(ﬁ | or o- 2- 0x0- 3-
, 5" -8 Gladdbyd.0% (L= 6 8iHsot ik 448 <9d. )"212 0, 3 6 Hz, 1H), 4.32 (m,

3 di fyyd | &Z

AR oo e a e e e BN A AR G 20 21545 3 242
5. 58202 6531); iMoH)” $esl. added dr opwi se over 1 h to a

m Xt %‘ﬁm‘fo) ga’%Wfé%rgﬁ?(ﬁ'g]?O ?Jgn’?t é’g\‘ieﬂ’?éﬁhnder
. ermyl)uquzhj@kaz&oM% SiayetdS-BONG-Hfetipil-
Jformamidine (83b)
Thiony! bromide (11.2 mL, 145 mmol) was added dropwise over 1 hto a

30 mixture of 16 (2.34 g, 4.83 mmol), DMF (5.61 mL, 72.5 mmol), CHC]; (50 mL),
and toluene (55 mL) at room temperature under N,. The reaction mixture was
heated to 110 °C for a period of 20 h. The mixture was carefully poured into an ice-
cold sat. NaHCOj; solution and stirred for 1 h. The layers were separated, the
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period of 23 h. The m xture was carefully poured into

an ice-cold sat. NaHCO3 solution and stirred for 30
waizostiesie2 The | ayers were separated, the agueoBeT/UAY®H/018011

20 extracted with CH2C12 (2 x 80 nL) and the conbi ned

Or gagidoud ay@resum&wﬂr CH@CI@@@{ 80 IS4, thé ¢dntemedcbrgamit layers

F oamereeciave g e ast topecy e Bty redlye” 188plyfuce
(5d6 gv]a's tpﬂn@ed"f%r ﬂalh&hroﬁa@iraﬁl@d(&dz—%% MeetoBe-6HAL,) tdaffdrd 83b

1 Hy1 g%,ggij‘y()ms a “i‘lﬂli’ foazp ;%M\E%%A?Qj)gl\%%’g, cé&):lg%é) g@ 621&%1&% '6.12
§H)2~°(d 2(%032%?% 1%&196&& J&%M 3221423 1f4? .5.8H, J=26 4 217 B), 428 (dd,

%ﬁ Preparat’i on
of N=§3-3 HroD, 93 b(s- 4163(dd51 124, H@eﬂ@ﬂﬁb(s 3H), 3.11

b
SR R A et
50 ALAUr 6oL 16 o o Mﬁ’éggdﬁgmﬁrv;@@ﬁ@?gq@anﬁfw.
72. Shlﬁa??éfr[)‘u—@@iigzd(zngjg 7ﬁ?(78) and tol uene (55 1) at

fooom t emeﬂaa;waﬁed%ﬂﬁlrbouam flRfewsematge® withi8sh (Ir.€8 gyasl 1 mmol)
heated to 110 C for a perjod of 20 m xt ure

car ehg g]aylabqu?ué%pq ﬁtl 61115 TIhE gas Vs aeqli %%&n and vaa ﬁed
sol ubionuend. Fhdodusd1 89k, 1. Nmmbl)vds AY@dSniMfegeaction heated to
separated, the 90 20 5/121162 PCT/ US2004/ 018011

aquUEBE fordfh. T reagderaaixire atyeplsg Jo ropmytemperaiuye, fHgred thru a

“th J -
0B B SR LT S et i,
B 0dusiltingWasiteRUkd fresidhelpyad dimsdd vﬁhf@imﬂlp@ p@apfhy aﬁcBW@ﬁ;:d with

b 18- RO FROREPTO0 M *iepnne) Ve Suadld i frfion @ »

E|Z 12 O'inl()%nd\lhmo%lb&eﬁlbrgailc tByersSw 6 dfieifMab Oz), Biltdred 3nd®

8. 8 cogcegtrp.‘;fd Rurpﬁcathp lgllf?a(shfhrfmpﬁbgr:%hﬁél?yd a‘/o fgéej;onfffkdz)
5.6 aﬁ%rdea 7'80(464%11}5%2(/%) asAPhite Powder ifénticad ) all BspedtstSmaterial
3H), (s, 3H); [M:H} 560.2. Step 2:

¥ epacrl@tt:ql mrE@mm% step 2

zni n r t | ] ] -
R
rouw@zabﬁbﬁmﬁpymtdzm;zeﬁab ged vvlth 83a (1.08 g, 2.11

I ti. i d . T
Coal bd witk o eiaRon G i el aelvsd ExbLARss B0 5.
dust g{atapl8 48, 5-Adnido- mmb)nbmaaakgradﬂanﬂizblbq4,5eapymmmln-z one
heated to 80 C for 48 h. The reaction m xture was

Tool@ to roomtenperature, filtered thru a pad of

Cel i kg hanBehiMiticRolt ©Ac (100 nL) and concentrated
d The 15 [ t whi t [id
under vacuum e resu |n ite soli d5( ?q{gé}ggq(%)

was 8en it Beeraratian ef-Ehipr¢-10m0- )dlléwido el
aqueous W (%Hz%lglr%ly ;%ﬁleﬁgé&%%rilﬁye& alV@&$em. Het.

extracte and the conbi ned
or ga@ongpduageiEaghirsb).dPyed 1,(n\7(;33@rs)preﬁarthuéméé nagification of the

30  procedure reported. Commercially available 2,4-thiazolidinedione 84 (25.0g,213

mmol) was suspended in POCl; (59 ml, 641 mmol) cooled to 0 °C with an ice bath
to cool. DMF (24.8 mL, 320 mmol) was added drop wise to the reaction over 15
min. The reaction was heated to 90 °C for 2 h then at 115 °C for 20 min. After 20
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concentrated. Purification by flash chromatography

(Si 02, 5% Acetone-CH2C12) afforded 78 (464 ng, 52 %
wa0@/1hick e powder identical in all respects t®eCT/US2004/018011

material 20 isolated in Exanple 38, step 2. Step 3:

Prep

S AT %%?‘%“fsgﬂm“’éa“wn was, coolgd fo 90 °C; and ggitaingd for an additignal hgur
-t hiAdieol bt Bixtirpyed heattid e PLOC fa 1576, Thedopreegmmatikinre was
of t ggurga {nlto ggafwaqmtﬂ Fed55 R8%L | D1 Gre ISl &P

5 Amﬁi‘tgrea 3 diqucods(phwemsgkkac&kﬂ-stdmamﬂh@tﬁyﬂetﬁercthmLpThnd the
ternative eticro

5' %r&%nlc gpasg H)(az Ssae)lz»af%lted and concentra%éfi under vacuum, e s%)li? }egl%ue was
of 4- Gisk@vad-lﬂaﬁxmmnﬁmdhﬂw«iflrdq dahi I&%Ei)@@ 5%&215@%@@&52&&@&11;/
nt hesi zed by Baranov
et aﬁ‘%%ﬁ‘gﬁf% é@fﬂc ?fjp ‘ﬁ‘iﬁ ?‘J‘VEH@F pregipipte forms gfter abqyt 30 min.
p. 73Fﬂ@alo|arymrze® 18 b @noiRd8 inwatd ﬁadolifddﬂ?(ﬁmzo 8%
procedure reporte Commer C|allé0avalla

2, 4- Methanel ¥ Pﬁgﬂi%ﬁ?@t@4H(1§MP0(4 Miiz3 CDgitad 6) 9. s, 1H), 8.95 (s,

so!'spendask | B%%P?H(“ & m, 641 mol) cooled to 0 C
Wi th ag |cgrjbath t]o cool. DVF (24.8 ni, 320 mmol ) was

addeden ¥ oframrgon of x- - aino b thiasol] Mdipﬂﬁzzdszmne'[&@

20 i . At S8 BSR4 J00 ar Sl el b PSS (o1 224

m numes}), KieOr @&tz BA7 wasol); ond WaHEO; 8(88@ anel mmol) was

malxtn%,l?l n%gd 1nﬁ561\é[?élgggdalt%onal oUr lrlﬁ)%tﬁp]@cf?gfumpuon of the |

t®ac stamng matehaﬂrae d\ﬁiﬂﬁnmﬁtbw BIC,i thd @)l\ilen’s-w&f retv@{@rundbd Acuum.
[ er._1 0. i

Vi go rrln mxture is

fil t@? “seqva% ﬁé{%@m /g&frfagfac@a/ g sarppde ofi §6rvas
et hybbtahéts@y 800 (ob3 A’s\om ; BIEoSCRECYM,O pIigse 1VW§1L/mm) Tan
separ ted and concentrat ed under vacuum The solid

r esi e MBEC Ryt d SgmypckiiP 4 @rnklaf &VWMC@WIOQO"/&E%’I acetate);
sat . IHW hﬁhzedglmw)% QRS Cﬁli)efs !6'7&0' p Q) v

with 6 2, Wher eupon
At e169aEbmen@ban¢iyﬁls forf G NS O h C)H3@Nd)sl B0: Qcak}}l"d @r 35.88; H,

Vet s 800 . il ¢ PO Kk T d00on S 2octs)
?62 St%z; g SPreﬁM)ztzorBojgiiébl(z%qr)]-.?-(I 035 THlyri- Ve )3 BeSiHofrdrl oty 1) - 3 H-
Ami n%’%?fé‘f%#ﬁ%ﬁf%”'%‘oﬂﬁ SI zni di n- 2-one (86)

Conpound &m oilmd?% giQ g, 621 rHiHle,) 1,2 ﬂgﬂéﬂa%agetyl B D-nbofuranose
e i nnol 3 (1 g,

dr ochl
3 resiseie (fmedroninop i ightio bici-maopenyihydiossn
suspgadafid (s Yo, gf?gmﬂ)e PAL G R rdtahéri]\glage%lxﬁ a%b?r&l]ﬁ)asﬂ_ The

Upon consumpt i on 15 sta nmat er i
det elepdtioad: 691591 vwhis Carefull photdranier veasum énd.0 ednkigided lowered into

vac I o tn rated with, wate
il baf RO
anal yti ca %y aJ[pﬁsroe %?gdﬂf ?E ‘étﬂgr COO{“%)gotf) ar e Beng’eramre the
HPL GoliGDgerA wadRd BT W Hi2CGrglepehdact waspuflified by flash
iU-’ r@omrﬁn. -{séllﬁca, 5 to 35% ethyl acetate gradient in chloroform) to yield 68 mg of
compound 79 (40%) as a white solid as a white powder identical in all respects to

material isolated in Example 38, step 2.
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solid: HPLC Rt = 1.63 min; Rf= 0.45 (2% H2O, 8%

Met hanol , 90% Et hyl acetate); 'H NWR (400 MHz,
wd@edNBp2S 8. 11 (s, 1H), 6.67 (s, 2H); M (+) PEFUS2004/018011
[ MPkH + 20 169; El enental analysis for Co5HANAGCSO. 1

To. a5 gl cém‘é‘%q‘g(%% H§ - S%lehl) gﬁ%ganogvl)g S ligalof4,s-

St epdpyrinii¢ips-aid @0 of 5- Am no- 3- (2 3

;5 -tri-Oacetyl-/3-D-ribofur syl)-3H tlziazolof 4,
5-dJpyri zni di n-2-one (79) Co nd=86 (62 ng, 0.4
mmol ), 1,2,3,5-tetra-0O acet® -'}‘J- ri bof uranose 25
tetraacetate (128 ng, 0.4 nmol), land catal ytic

bi s(p-nitrophenyl) hydrogermo phate (13 ng, 0.04
nmol ) were m xed and pl aced |n -500mL flask. The
reaction vessel was carefully ?JI a¥%6d under vacuum (-

5.0 depid) Pram@’akzmwmmnt%ﬁ -Ghtenidunbainethéaled-AD- 150
for Af oI1n to r t enperat ure,
C?w ”bodpmd ?a:th\f\%gfwzg 7 4” i Fonggg‘{?a The crude
product wWhsa m]mtlcﬁ1|o§d9 ﬁym‘g asi Iﬁﬁolt)ﬁi IDNIF. (1(0 ﬁﬂ_l) wagaddedt o
350/ et. t at ent [ l.or [ 6
orgiind 2o s e ip Rtk k' Gl eelss
pO\Ndﬁllindl)dsequdnﬁﬂly The ﬁhdtlohelﬁﬂﬁﬁbt\ﬁastsﬁrredlﬁtr&ﬁh tdmpef@letRed b, at
in m%ngl e 38, step 2. 92 c\{\D 2005/ 121162
PCT/ B2inp4 g/@g_ionc%ﬁspg 1ed by flash column chromatography
9o AnfsiiRa aVIé@H/(ﬁ{C@g’rtee%@e@dO%)?w Qf(.‘;rﬁ *@Qlf9%r|@@%§8"} s asxbhﬁel“sohd
|azo|oz{9 J%&Im -one
HO AGH( 4SRN, ) S@r%é}@t 15 6 V(s 2H), 5.90 (d,J = 40Hz lH) 5.33

r| bo ar anosﬁ? l}éﬁﬁmdazol@g[%g 155 %t{)yy(lflisti_ i n-ﬁfg%éﬁfé‘}’ﬂ=

To a5 261AL DA 7af(mm{x B.668ddy, =12287 Ak, ) 1), 0SB LD, 06L(E,

, 7.93 mmol) and
tertelgﬂﬁg%g) J i”pﬁ“g%r oride (0.68 g, 4.56 muol)
sequbmp JZaPiieyai aﬁheOﬁMﬂMDGFI(ZI’JB Xdiv-acolgd S5 'sO-¢dri-Bidylat room
tenperatu for h, at ' point il was
concaner e Lid Hé?fwfﬁnsﬁvvwbiﬁ Pilolt sidmegmicin--one (88)
chr omat ograpiutibe o@ 57 (0. 209% gmgﬂﬁ%]a%etoﬁlﬁﬁg (£hk) at 0°C . Was

5200&';&0 afford § 87 as a white solid
(4002 Sucaﬁsm}bs@}zhb(oz%s@ (156 muppl) agd 8HQ@] nRH).96 Engd). The

3= o3 hiffge Wi sHoogh Sgmndage oy, ipnpy Mgs®
5) 2 ¢dncentiajed aBd Fitifiahby 2lelfh coBumbelclrodatograptyAsilica, dcc@oneCHCI;:

415 %rrgdl%ét _(S?S 10"/9£Do agoordO(P 25 % 9&,5?%88 Q/SS a \(vhl)te SEOISd[ Mi_(HJ)(} Mrﬁz de-

repara
5AT DMES®) (6. 363('s 109); @GEIN), 6.06'(mBHEE 57 oy #l6:0 Hz, 1H), 4.07 (q,

J=35.2Hz, 1H), 3.77 (m, 2H), 2.07 (s, 3H), 2.06 (s, 3H), 0.83 (s, 9H), 0.00 (4, J =
2.4 Hz, 6H); MS (+H)-ES [M+H]" m/z 499.5.

25  Step 3: Preparation of 5-Amino-3-(2°,3 -di-O-acetyl-3-D-ribofuranosyl)-3H-
thiazolo[4,5-d[pyrimidin-2-one (89)

To a solution of 88 (0.22 g, 0.44 mmol) in THF (5 mL) in a plastic vial was
added HF/pyridine (0.70 mL). The reaction was stirred for 2h, concentrated and
purified by flash column chromatography (silica, MeOH/CHCls: gradient = 5-10%)

30  to afford 0.17 g (100%) of the title compound as a white solid: mp 109-111 °C; 'H

93



di met hyl si l anyl -/ 3-D-ri bof uranosyl ) - 3H-t hi azol of 4,

5-dJpyrimdin.-2-one (88) To a solution of 87 (0.20 g,
wO0.24B/12iwel ) in acetonitrile (5 nL) at 0 C wasPCcaasem4/018011

successively Et3N (0.26 nL, 1.86 mmvol) and Ac20 (91 L,

0. 96400 Wz, dIDRIST Xeaae:xmnum EOU(L2MAS. 081 (] PEY] 5AB (1, §616.0 Hz,

t enperat ure for 2 ereupon it was 20 concentrat ed

and itk 91 €a by G HashD ol o et OBP alhly S (T 68, 3.52 (.

aggwé %gg) aZ%V;Sha(?'t%ﬂt MS (5) ﬂ@?/ﬁf—[g’ ALhes 8. lﬁer%gnteg Analgsw

8 36caiadd foxlq)mHl@I\I@bS@é CIZHQ)H 0 8 QﬁCl( rﬁ 42I6|} Hh 3327N¢ 13.2587.56:

: 3. 77 2
f%‘“dj@n—‘ﬁlﬂ %Q&N 1%@)658%% (s 9H), 0. (()(r)n(d!_DJ=
2 4 Ekamlﬂbm s&n(.m)o :Ee ,B’I‘vﬂibﬂ)—}ace'nylzB-tlDﬁbﬁfurﬁﬁ)sﬁb-GH—tmazolo[4,5-

Pr epar atioQ
Ant i {ipgrinudiy- 23@nedp9)o acetyl - [3-D-ri bof uranosyl ) - 3H

t hi azpéide sontldRbntEIAdI N- 2 0| te (89) To a solution of
88(022e§r, 0.44 mol) in ré_ in_a plastic vial
& B0-

was Staeldeldreprrig Y- /Hém()é (37@3 a‘mé Gl 3 -

i rped f _,){5_31 sonsenttaesd and purified by flash
2(2) u{m chr o graphy (s?ﬁ?ca McOH CHC13: gradient =

5-10% 30La ©Clac”rrfsgln1t10109fi7‘3 (0 ma0igpoasener(henlyivas added sodium

2005 R S 385t b A GTH b e e Ry e ctonay

8 37(\7(13'[,6 piebipitate . Rhdids ﬂnt@;l'd)fz’pa Epa@@re(sm (2%Hng) @a%déd to thie=

- 1Om£€tu18 ab% susi)elﬁ)lo(n Vigis éﬂbsE%lenq_y %ﬁnﬂy é% ?orqé hff%om

25 08te(rfp‘)era31}r9 ThE r&ﬁltlﬁg cleéirl'rhlxtuhiﬁmﬁs-lﬁl;eh_eﬁ {E:ﬂ;d;dr&amdmlvznt was
cal.cC or

%Eg d%_rr@v cu@n ah‘%salgieouwollﬁhwas ﬁenféyﬁewvg&%%@a acetate
Z4F0@Gﬂ25 IGL) 4ol tRSorghthic thyd® weld, colndir8, drisd overddgSduxaitpl e
5- Anfangeiaes: The regplting sqtideqpld pesfupherinygfied nrdgugnngr sipilqryio that

| azohQcdivbdn EQME biMs@hn: 2- one (89) Alternative
synthetic route ‘A Step 1. Preparation of

30 AnExampled@3; 3 Amigp-3a2 3¥ etiy-acetyliB-Pruplsiiuranagyd) thiazgll4,5-
10 t i m din-2-one (89) To a clear

sol u?]pgng"?h%7 ?’gg%% in acetone (5 nL) was added
sodi um phosphate buffer (pH £'7.0, O 1M 25 n),

upon which the sol ution beca (white
precipitate). Candida ant aggti pase resin (250 ng)

" was added to the mixture and th suspensi on was
subsequently gently shaken Jo& QJ h at room 15
tenperature. The resulting cle /m xture was filtered,
and organic sol vent was remesed emder vacuum The
?guig ]i?jg}}ai%znotn Atr771|?7§023 3(’|t6a 32% § l\%z;rzlé]tlz)glhzé%z I dfbgt ate
dr i egbefurinodyySWzolafub-dipomment-2, ddethe (Jhe resul ting

?ﬁlalt dc Ou'i"c(;j a Pn?xtflr%r I'fh":(‘b (P é'l,r3|7f9I rren(rjlo gm? 1mngazoﬁa @ 575 fﬁ mgl) in
DMF was added tert-butyldimethylsilyl chloride 1 (5.72 g, 37.9 mmol) as a solution
in DMF (25 mL). TLC analysis (20% MeOH-CHCl;) indicated that reaction
proceeded to ~60% completion. Additional tert-butyldimethylsilyl chloride (5.72 g,

37.9 mmol) was added portion-wise until the reaction was complete, whereupon it
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described in Exanple 43, step 3. 20 Exanpl e 45:

5-Am no-3-(2',3" -di -0 acetyl -[3-D-ribofuranosyl)-thiaz
wolws[141%2 d] pyri m din-2,7-dione (92) OH >=0 PioNUS2044/018011

HOB O Acd OAc Step 1: Preparation of

5- Ami - [.33~ :

1 bl 0 dRacate) T PEOETE) Y bR bRh A /a0 h madue. The

(90) r@@uwwaaqukmdmeEtQAcl(go(lmlm agd 187 v@simdoyith water (3 x 200

tor s T Shestsabt s V4 AR bl b 8 B8 el ong thon

as a ﬁiie,dedl thraugh aj shoﬂDM‘d ¢2B0mo)give L sGludina tl;aswsS do2B&trated to a tan

conpfqﬁﬂg‘“%ﬁa. f?%dtetgg‘%dt‘&gﬁﬁxﬁtﬁ Rfé’g i §ﬁ??§31 506892

chl okihgesdifa; 12490 MB7, a%nmsd)))s ViRaEs dm-jd6 DQ(EﬂsOH-?V\B 9%, J=
until the reaction ereupon it

2005 434 88 BT G000 151501 1 Sk THBAENTR) A0 RARGAS, 5.1
(10 mi) 1H)am@1 E&aev—qg%cgrﬂtﬁzaiﬁ}i 3t7@ 3%5{:9%) f3g®'t-%gﬁ(mﬁ'iiﬁ, 0.84

resi due was dissolved in
was h &6 9% O GeftBr (3 x 200 rrL) The organi ¢ phase was

N e

give a
sol utimwﬂzylstiafwlw:a@ -ribgheentylathédolbp, &dfmnmzwj Zrdione (91)

T o B PSP G oo L 5 B et B

6 1 1m1617.6 mmidt) in Me@2 (40anLpwas2idied Squehtifith AdO (4 04 n’rﬂ% 1 1 3

Hlmfé) éngng _(_6ﬁgm§, 3_%7 ImeE?ZThefp_ﬁctloémiqur(s dges s’gn:ed 3’ h, then

%ﬂ) Gcorﬁerikratéﬂ and H)rom@toéﬁpﬁeﬂ(@ldzﬁgra@%ﬁt ehﬁloﬁ QFO%(@AE{CFKC -CHCly),
Pr ep&ﬁf%ftiﬁnéﬁ(zcﬁ (45%0#?](1@-%‘5’]@@ SHgd Hi(¢Q® M%@t gt DMSO0) 8 11.25 (s,
di rretﬂtll 3}9-56?)60\/@1 -1F67r5|4b7o nér%cl){gy’{ %4 Zﬁgg 0%1%?[649,6 (br's, 2H), 6.12
5- dJEy Hilad @b s, 2H), 5. 3H 5)6113(1‘(%91‘9) 5Tol-8.0k mpdOné d2rd.17 (m, 1H), 3.48-

sol ugi 67 mmol ) and Et 3N (2. 37
m, %ngojH ;\&(ﬁ?%ég%{ ﬁogﬁﬁsms added sequentially
2@ 20S%A _.T_ O@raplaratibh 0B 5-Amind-3- (H[ﬁd—dmt _ e@ﬁg-ﬂggﬁoﬁqcﬁ&yl)is

[ ure was stirre , en
concé‘fffz?}f}f %%ZW( "’é‘ﬁ??rfja‘%l%er \éﬁed (Si 02, gradient
el ution, Az BEH6dehéNs sEldndDr 91 éa%/'g&omhmg) [ggi/sirm? ((zéin yas
of 91 as_a V\,hlte solid: 1H (40

ac@pﬁl 1.0-M ¢ggrabutgly me‘qﬂmum_sluonyle E‘MTHFS 7 (rﬂa] 4; mol) The reactlon

7 24m7xt|21§ vfaEnstlr?eId)IGEir ﬁl@n Q&{ce%ate?du)nd cﬁoilﬂgto gfa?hedltﬁl)affogﬂ 0 mg
39-5.41 1H)

&5 12(34 /ojpfq prhita sglid: @90 MHz, d6 DMSO) 8 11 25 (s, IH) 6.97 (br s, 2H),
5.95(dd,J=35.9,4.4 Hz, 1H), 5.89 (d, J=4.8 Hz, 1H), 5.41 (t,J= 6.2 Hz, 1H), 4.90
(t,/=35.9 Hz, 1H), 4.00 (q, J=5.9 Hz, 1H), 3.48-3.64 (m, 2H), 2.06 (s, 3H), 2.04 (s,
3H); MS (+)-ES [M+H]" m/z 401.

Example 46: 5-Amino-3-(2°,3’-di-O-acetyl-5’-0-pivalyl-B-D-ribofuranosyl)-

30 thiazolo[4,5-d]pyrimidin-2,7-dione (93)
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3.59 (m 3H); M5 (+)-ES [M+tH + mz 515. 20 Step 3:
Preparati on of

w2005 1n063- (2, 3' -di - O acetyl -JID-ri bof uranosyl ) PCT/US2004/018011
thiazolo[4, 5-dJpyrimdin-2, 7-dione (92) To a

honbgeneous solution of 91 (1.20%, 2.3 mvol) in THE
(20 nL) was added 1.0 Mtetratf{]jf;gggmmm um fl uoride

in THE (4.7 inL, 4.7 muol) ction mxture was
stirred 16 h, then concentr@W chr omat ogr aphed to
afford 800 ng 25 (86% of olid: 1H (400 MHz,
d6-DMSO) 6 11.25 (s, 1H) br/ s, 5.95 (dd,
J—59 4.4 Hz, 1H), 589(dA¢]§40&HZ 1H) 541(t

0 =
o558 g oy D AR B o050, 02
gH) Arﬁzm;ﬂgﬂds‘yﬂﬁau ﬂ}d?dﬂd F-dfp )Zlnﬁ@ﬁz—Z Exdianp(98) 46: ( ]
no- - di ri bof
anosyl ) - I@E‘)nlaﬂ?eéf’&”l‘%‘f K’a]%‘ Hﬁf’hﬁﬁr%l F‘Ff’%fr?oﬁlpgund]l%’ n&s PeRy e gr om
\é? @%ﬁé%ﬁ@%m@@d&%@@% ﬁélaeaawh&-bonN}mobﬂvﬂﬂ\ldg)@ISO) 8

P t 5- A
i ni nd- 2?(6,2111)35 981(1)25}23{925 I§$9g1§(1)(1@ Piv&py(dd =3.0, 5.9 Hz, 1H), 429
bo I ; di .
Ebg)gd{frﬁi’?n}ér%%%ﬁgl 04} Pérﬂm%m ﬁB}’Ml gid irn-2,, ?1@1 o), 2.06

Exa
conpELAT), B85 (sa3H)p il 4B 43, OH):MB 1) &p@@fﬁh dl/{)‘i’f&ﬁgﬁie@lental Analysis

anhyg &g%vg]@@gg’/%g i 1%5(9%13)5 At gﬁ?ﬂbt\ﬁ 11%§'F§4@Q4 Found:

@8865459913(}m52(H)N151@§s(6dt43-70 .9 Hz, 1H) 429
12.1 1H), 4.18-4.27

m H)
(dd Emmmm 5-5min<Hi-(2’ 24di-Opaqyy1-5(-9-1agry)-B-b- rdslfl(r@nosyl)-

e R

H 5.16; N, 11.25; S, 6.44. Fou 1OC4593H

5.20; N, 11.29; S, 6.44. Exarrp

5- Am no-3-(2', 3" -di -0 acet yly, Nauryl (3-D-ribofura

nosyl ) - thlazolo[4 5- d]pyrlmdln 2 7-dione (94) OH |~
H2

SSO N NN Han o

A OAc
Step 1: Preparation of 5-Amino-3-(2°,3 -di-O-acetyl-5-O-lauryl-5-D-
15 ribofuranosyl)-thiazolo[4,5-d] pyrimidin-2,7-dione (94)
In a manner similar to Example 30, step 1, compound 94 was prepared from
92 and lauric anhydride in 59% yield as a white solid: 'H (400 MHz, de-DMSO) &
11.26 (s, 1H), 6.97 (br s, 2H), 5.87-5.91 (m, 2H), 5.51 (t, /= 6.4 Hz, 1H), 4.36 (dd, J
=12.1, 3.5 Hz, 1H), 4.18-4.22 (m, 1H), 4.08 (dd, J=12.1, 5.9 Hz, 1H), 2.27 (t, /=
20 7.3 Hz, 1H), 2.06 (s, 6H), 1.46-1.50 (m, 1H), 1.17-1.28 (m, 16H), 0.85 (t,J= 6.0
Hz, 3H); MS (+)-ES [M+H]" m/z 583. Elemental Analysis calc’d for CasHzgN4OoS:
C, 52.55; H, 6.49; N, 9.25; S, 5.29. Found: C, 52.58; H, 6.57; N, 9.49; §, 5.38.
Example 48: 5-Amino-3-(2°,3°,5°-tri-O-butyryl-B-D-ribofuranosyl)-
thiazolo[4,5-d]pyrimidin-2,7-dione (95)
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OO |j~ O H3C1l1l Acd QAc Step 1: Preparation of

5-Am no-3-(2',3 -di-Cacetyl -5 -0Clauryl-/3-D 15
woizbisiar@nosyl ) -t hi azol o[ 4, 5-d]pyrimdin. 2, Pediusmm®4/018011

(94) In a manner simlar to Exanple 30, step 1,

compound 94 was prepared fromo®2 and lauric anhydride

in 59%yield as a white soliqg (400 MHz, d6-DMSO) 6

11.26 (s, 1H), 6.97 (br s 21;‘&,

5.51 (t, J= 6.4 Hz, "36 {dd,

1H), 4.18-4.22 (m 111) j\o odd, J= 12.1, 5.9 He,

1H), 2.27 (t, J-2073Hﬂzol 2.06 (s, 6H),

1.46-1.50 (m 1H), 1.17-1.28 (gh d6H), 0.85 (t, J= 6.0

Hz, 3H); M5 (+)-ES [MtH] + i B¢ 583=CEl emental Analysis

calc'd for C26H38N409S: C, 58Hp5CHH, 6.49; N, 9.25;

EX 515%9] E@’éﬁgan&i of 3Unafke-3H2 ﬁ’ﬁ?m—dybul%yﬂg-@ ﬁbofﬁm%gsyl)—

anp

5- Anﬂﬁ@w{avf(fé*dw'l'@dlﬂtﬂd@aeb(?tsgzryl (3-D-ri bof uranosyl ) -

t hi azol of

2005/ 1211%’235%%1%%1(%%) %-i%% rf%&.s%s(’ g@pﬁgﬁwﬁwﬁs gerggtiom

05 31@n®bumlc anhydi@le. BgiHicatieHiy Stlepn ghropategraplat (SEdy, 40%

t h| ay OCPRE 3) éﬁd éltur‘éﬁdd‘x Vgﬂgﬁlté} ha;(e{nes to?éf{gsé%?%%h (9 sgl}/cf 121 17%
sim ygid:t@ (E)O&‘Vfﬁlz 8ls3IMSO} &pl. ;17 (scm?pﬁmtdbr%zms 87-5. 91 (m 2H),
By Rariid R bR aTat Y @S bk e R P B 10
trit unat(dicwo:vmleh sﬁt}?@mﬁ&meﬁsg @n, @ngrﬂﬁﬂsgigmmmeo .84-0.91 (m,
i&l) | gg & / A)E% MJZE%‘ m/a5 ;]%gmggtat.ﬁ?alm cal¢’ @fos,ﬁlzz@;d\h%gg C,

= 1256,1861{25 HZN, 10&1) S, éo&%ﬁﬁ@lc %oi‘glﬁ 5]64 &, Yob‘l@s $.02.
H, 4.18-4.22°(m 1 H, 0 (dd,

1H) Ezalzslezwaé z(smnosﬂiz’ 315 4tn-Q—@@rxlrﬂ-Deapofuemasmthmolo [4,5-

(m d]pyrimidin-2,7-dione (96)
OH
Y
0
I N>=

COHNT N
0
PN o
H15C7 (0]

o =<o o\/‘;O
C7H15 C7H15
15 Step 1: Preparation of 5-Amino-3-(2°,3°,5 ~tri-O-capryl-f-D-ribofuranosyl)-

thiazolo[4,5-d]pyrimidin-2,7-dione (96)

In a manner similar to Example 30, step 1, compound 96 was prepared from
1 and caprylic anhydride in a 30% yield as a white solid: 'H (400 MHz, d¢-DMSO) &
11.28 (s, 1H), 6.96 (br s, 2H), 5.87-5.92 (m, 2H), 5.35 (dd, J= 12.8, 6.2 Hz, 1H),

20 4.35(dd,J=11.7,3.3 Hz, 1H), 4.17-4.21 (m, 1H), 4.09 (dd, J=11.7, 5.9 Hz, 1H),
2.24-2.39 (m, 6H), 1.48-1.53 (m, 6H), 1:22-1.25 (m, 2H), 0.82-0.87 (m, 9H); MS
(+)-ES [M+H]" m/z 695. Elemental Analysis calc’d for C34Hs4N4O9S: C, 58.77; H,
7.83; N, 8.06; S, 4.61. Found: C, 58.65; N, 7.92; N, 7.98; S, 4.55.
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10 9H); MS (+)-ES [MtH + m z 527. El enental Analysis
calc'd for C22H30N409S: C, 50.18; H, 5.74; N, 10.64;

w8206/100162 Found: C, 50.18; H, 5.64; N, 10.56; BCTASO®D4/018011
Exanpl e 49:

0O r 3 ri.bo nos

iz Rgaple B: Sihthor L WEBB 20 T BB ldyn-
N O thiatdl&&5- ﬂpﬁmﬁxﬁzm&omo&ﬂomwsﬂ Prepar ati on
of
5-Am no-3-(2',3,5 -tri-0Ocapryl -/S/OIE}gi bof ur anosyl) -
thi azol o[ 4, 5-dJpyriniidin-2, 7-dfoffe ¥86) In a manner
simlar to Exanple 30, step 1, Hgonmpouhd 96 was

prepared from 1 and caprylic igde in a 30%vyield
as a white solid: "H (400 ) 6 11.28 (s,

1H), 6.96 (br s, 2H), 5.87- 5,/92( ’H), 5.35 (dd, J=
12.8, 6.2 Hz, 1H), 20 4.35 (dd, JA°° 10'*7‘ 3.3 Hz, 1H),

4. 17 Step 21 Pldpurdidy of S48k 3, 3~(l€z @Jalfl)Zt.yl S gzdvlzteré—évbboxycarbonyl-
2,.24-2. 39 6H), 1.48-1.53 (m_ 6H), 1.22-1. m

2P) | Lryag’zydj%?-'( urggpyl)ffzofols, S B ey, 7-fipse @%B

E'l em;nggl Tﬁﬁl @hs‘p%s%n%?b}z do for oﬁﬁﬂdﬁ‘}l’l\%ﬂ%ﬁ %&nL@ 8t I%Zm

N’ 7t@@era9116waésddeé’ﬁtsb{@126ér§/ §419 7m0 e BB OB FES

n@ﬂu@ed% min, treat él with di-ters- b\lty]él,lca8oEa gf9l4 ﬁnﬁ, ﬁ(Og_W?l?,gg? then

5- Am no- 3-( 2’ O acet
- ur anetiydd) 16 lt H‘pélmtlm{tmre@e@ﬁ q@iylcd mquhrmaﬂ.’y BtsNi(bA@mL, 10.0 mmol)

y dr ngl}\&g @%‘0 &]98]%9 O(%_x'm% Aﬂé‘i ﬂ]-§ %Mre was c[ogce)mrated pagtloned

rep ar tion-o
d bet@emEﬂQAo— (306 OL] M weatér-(bl kY daedovey hnhydrous NaySOs,

B Y ST -

(2. OG/hite fohnDThertoam)wasnritvedd it COIOH-Ft,@thek D@0 give 1.38 g of
diacetate 97 as a white solid: 'H (400 MHz, ds-DMSO) 8 11.29 (s, 1H), 7.05 (d, J =

15 8.1 Hz, 1H), 6.99 (br s, 2H), 5.91 (d, J= 1.5 Hz, 1H), 5.50 (s, 1H), 4.34 (dd, J =
11.0, 2.2 Hz, 1H), 4.13-4.23 (m, 2H), 3.84 (dd, /= 8.1, 6.6 Hz, 1H), 2.06 (s, 3H),
2.06 (s, 3H), 1.97-2.03 (m, 1H) 1.35 (s, 9H), 0.82 (d, J= 6.6 Hz, 6H); MS (-)-ES
[M-HT" m/z 598.
Step 2: Preparation of 5-Amino-3-(2°,3 -di-O-acetyl-5’-O-L-valinyl-3-D-

20  ribofuranosyl)- thiazolo[4,5-d]pyrimidin-2,7-dione hydrochloride (98)

To a mixture of 4 M HCl in dioxane (50 mL) and i-PrOAc was added solid

97 (1.35 g, 2.25 mmol). The resultant solution formed a heterogeneous mixture
within several minutes. After 1 h, the suspension was filtered, washed with Et,0,
and then dried under high vacuum to afford 0.66 g (55%) of a white solid: 'H (400

25  MHz, ds-DMSO) & 11.46 (s, 1H), 8.40 (s, 3H), 7.19 (br s, 2H), 4.46 (dd, J= 12.5,
3.7 Hz, 1H), 4.28-4.44 (m, 2H), 3.85 (s, 1H), 3.68 (br s, 1H), 2.13-2.24 (m, 1H),
2.08 (s, 3H), 2.06 (s, 3H), 0.95 (d, T=13 Hz, 3H), 0.91 (d, J= 6.6 Hz, 3H); MS (+)-
ES [M**-H]+ m/z 498. Elemental analysis calc’d for C;9Hz5N509S+1.0 HCI1.0 H,O:
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tenperature was added Et 3N (1.14 ni, 8.19 mml). The

resultant m xture was stirred 30 mn, treated with
wdizedsaritebut yl di car bonate (894 ng, 4.09 mmol ), panastdvenisoll

stirred 16 h. To this m xture were added sequentially

Et 3N . 0 I ard 2 5 1

nmol )d 1‘,&;& éIr]ﬂ’_é'O%,’ C? m&t%&é \%bgegoﬁ%lgﬁt 93%32 ﬁ 901 ¢,

part it64oied2.85esn&86. Et OAc (200 nlL) and water (100

mL), dried over anhydrous Na2SO4, concentrated, and

t hen Expmglesile framirii3(Z302-Oggey el-Gx@-lematin-B-D-ribofuranosyl)-
pr OVkﬂ%ibgo& etggyﬁﬁuﬁﬂw dJE@hJ(ﬂaéﬂwi?ée (366 turated in

CHC13 nes to give cetate 97 as
a white solid: H(400I\/Hz d6- O 611 29 (s, 1H),
7.05 (d, J= 15 8.1 Hz, 18 R, s, 5.91 (d,
J= 1.5 Hz, 1H), 5.50 (s 1H)m (dd J— 11.0, 2.2

Hz, 1H), 4.13-4.23 (m 2H) 3.84 (ldd, J= 8.1, 6.6 Hz.
1H), 2.06 (s, 3H), 2.06:Ns/ 3K)0ll.97-2. 03 (m 1H),
1.35 (s, 9H), 0.82 (d, J= 5.6 Ha JB6H); M (-)-

[MH+ mz 598. Step 2: pg;?’l @%
5- Ami no-3-(2, 3" -di - Oacetyl Ffelllnyl /3-D- 20
r?bofuranosyl)- t hi azol of 4, 5- deyrl °M di n- 2, 7-di one

hy dr §&hllorhremr 4t9®)0ﬁ@4naiz<vn39(2 Ut eli-OF budyril-HEN- tembdm)xanbenyl—b

oo YR e B AR s niid et are e

_mxture IMdhhihessvdiet Bxhfple @s, stepf1t 09 wls brcpatr?tﬁwas prepared
suspensi on vvas f|1te ed, washed wit

dri edomntrd by Rt HWAKS By SGP%Bl 8% slsl% %i‘*og Mz, di-
wWhi t @Mﬁby i1, iﬁs(ﬁ@% 8§(d\/!7'é-8 oz, qmgca 9Pl 2‘11? £92 (deFD= 6.6,

8.40 (s, H%” 9 ( br 2.5

Hz 3F)Hz, AHR -85, (zw=c an7 PQZH)H) 3.365d4, d = 111|—T) 2. 9§{£8H0 blr13s4 3 (m,

: 952%12{]3%4@%‘.‘74% 61% 11 §%- %39 3, £9E§ 0(33% %ﬁ‘i,é% 1.59
(+) (ESH)M-BS 45, PH), £.849891 (&, é 2N MS (-aBSI[VSHE mabst.d for
pCT) SRbdod el of e 10 S BERy Tog wung D-

18. 64ibofaranasylP thilrIuig 5- aﬁayi ﬁfﬂzdzﬁz 7-8ondhyfdkichldride (10064,
N, 12.85; S, 5.85. Exanp

5- Ami no- 3I(@Emanper S éfeyr%ﬂf Eagample 49 yigp Preppred deditlei po
fur a@&ﬁ?(du}ld irk Qb@%g el 44 aﬁvﬂle%ﬁd 'TIEQMM%HZ ALN80) 5 11.48 (s,
hydr ochl ori de OHS--0 "J~H2ZNNN OO

1H), 8.42 (s, 3H) 7. 19 (br s, 2H), 6.00 (dd, /= 6.6, 4.4 Hz, 1H), 5.92 (d, /=4.4 Hz,
1H), 5.57 (dd, J = 12.5, 5.9 Hz, 1H), 4.47 (dd, J= 12.5, 2.9 Hz, 1H), 4.35-4.40 (m,

20 1H),4.27-4.31 (m, 1H), 3.83-3.85 (m, 1H), 2.28-2.40 (m, 4H), 2.14-2.25 (m, 1H),
1.46-1.60 (m, 4H), 0.83-0.96 (m, 12H); MS (-)-ES [M-H]" m/z 554. Elemental
Analysis calc’d for Cy3H33N504S-1.1 HCI-0.5 H,O: C, 45.68; H, 5.85; Cl, 6.45; N,
11.58; S, 5.30. Found: C, 45.34; H, 5.70; Cl, 6.59; N, 11.62; S, 5.42.
Example 52: 5-Amino-3-(2’,3’-0-carbonyl-5’-0-L-valinyl-B-D-ribofuranosyl)-

25  thiazolo[4,5-d]pyrimidin-2,7-dione hydrochloride (102)
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HZNITKO Oz,( O ~--0O5 C3H7 C3H7 Step 1: Preparation
of

w2005 120k63- (2' ) 3' -di - O butyryl -5" - N-t ent - but oxpcaiseryi18011
-L- valin))l)-/3- D-ribofuranosyl) t hi azol o j 4,
5-dJpyrimdin-2, 7-dione (99) In a manner simlar to
Exanpl e 49, step 1, 99 maﬁ)gté ared was prepared from
3 and butyric anhydrlde Ye waxy solid in 62%

yield: 1H (400 MHz, d6-" 0) 6 11.27 (s, 1H), 7.05
(d, J= 8.1 Hz, | H), Ng/&y(b@ s, 2H), 5.92 (dd, J=
6.6, 3.7 Hz, 1 H), 58 €d4,XJ)=3.7 H, 1 H, 435

(dd, J = 11.7, 2.9 Hz/1 H){ %.13-4.23 (m 2H), 3.84
(dd, J= 8.1, 6.6 Hz, 1H), 2.¥4-2.39 (m 4H), 1.98-2.03
(m 1H), 1.46-1.59 (m 4H),°1.35 (s, 9H), 0.85-0.91

(m  X2p); H)@aﬁ ationteP S| Akikh-3- /01 2- B24rboDI SR RIN-tert-butoxycarbonyl-
Preparatlo

5- ATt l@vl)cé%nb@’wmwi Yispolost >dlmripadinrriyt-dipps (195)
ri bof ur anﬂlsayllnannef gﬂnﬁép&) @;(4111%’1 =4d @(Jp‘ lmlﬁii Qa@préa%@@fs grepared

hydrochl oride (1 I'n a mahner’ sinmilar to
Ex anfiom md\mthsg@p as ewhithsolidiin F4% yebhpid (4 MHZadaelﬁi%SO) 8

Voo 3 B A% gl W o 6 RN e G -5,
6 6, 1H),%.6%25.7204d), 1 E5, BB-4.8] (2 H), 4232 32 (@HH), 5.857dd, de,13.9,
2 350 o Vi 901 by P A GO e Iy6% Bogngti B

(m M]+2rz/£§402 40(m 4H), 214225(m 1H)
1, 60 (m 4H) 83-0. 96 dé - ES
[WM rqftﬁpr?i z”reslzmafwewé ﬁeﬂﬁtlm -3- (m@gqfém@)érp cOd-v@ii--D-

C2 3 Hﬁz@%@%g f)b ;lhzc'zjgo[ D55 Wzgzdzg ¥ ém@glg/dwach% B2 él(ﬁ‘e)

Found
C| , 6.59:InM me]_rmeﬁﬁ_mllg to Exapple Eg,a;tqpﬂe l(Ezzwas prepared was prepared in

1 =B - i | - - i
5 ATEBORE S ¢ i RAr BB Sl b 5115y 8By 1 A om,
hydr ogblitars, 2ie), 61029, 189, 345 @005/ 331 68), 5.76-5.82 (m, 2H), 4.39 (dd, J
ggg gj@%@&éﬁﬁéﬁ?iggg& %,:3.41'?@'4 SN 3 58N Qo By, 801 o, /=

5- Al ni3y, 3H),2.83' (d,0r€ a6 DN yiy; 5/13 ©- EN[MeH}H;bmm(Ec@rebany
|- L-valin I)-/D—rlbofurano J- thlazolo£
5- d] pyrvHs aqlqa]dfor CrsRipsiesS(l 0.5 H,0-0.75 Et,O: C, 40.21; H, 4.22;

Cl, 7.42; N, 14.66; S, 6.71. Found: C, 41.48; H, 5.08; Cl, 7.16; N, 12.75; S,
5.79.
20  Example 53: 5-Amino-3-(5’-0-(L-valinyl-L-valinyl)-B-D-ribofuranosyl)-

thiazolo[4,5-d]pyrimidin-2,7-dione hydrochloride (104)
OH
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In a manner simlar to Exanple 49, step 1, 101 was
prepared was prepared 5 from 3 and triphosgene as a

wohbisazsieki d in 54% yield: 1H (400 MHz, d6- DMSELTAIS2004/018011
11.34 (s, 1H), 7.09 (d, J= 8.1 Hz, 1H), 7.06 (br s,

(2H) 18 }ZP(’(%ara]tz'E‘)z of §A§t§zo(ﬂ[2 \kz O&S%i’gpﬂ)&’lne -5 @-?]\7-5&‘72
( dd baamcywb@;yl Ls)agn}m vazlm)l) /HD ghofuraygs ]rrﬁ/uaz [4 &d]m’ imidin-

J=6.6 Hz, 6H); M5 (-)-ES [MH+
gli%bon%gﬁél)ep 2: Preparation of
5 Al ni No-B 4 Réter3gentd s aniboreyd - Hoc-\@l{V-al-QH @0 g, 34®Ommol) and

t hi di
ar BERGRT b Frt3 DR DL rn BB PP Tl aters,
st \ih pp}fhdlribqlz sgm)lap@p@e?):eﬂinmmpgﬁﬁwseme Inﬁxtuﬁfx%s)stlﬁbdjl aat
a Ite Soll , =
8. 36°°PE, te@psrawre?a@éhmﬂw?é tcz&fc i s spltioy s a(dée%%;'%ﬁmaﬂy
i 0. 22 8. (b‘,zg, 8]62|)mm5 Zxﬁl‘ ]5M&Z’ (@i18,g, 248 mrdbl 3 Ihé fhdctiod nli®ture was

2 Olstrzregéo (n',uﬁ at o anddh@ll 6§}Hat rg(@l feynpgrdraéﬁg T%g')mlxtﬁr s( d,
1]O‘ 6@@ s#ied %(eryn% abd Mef Paritbidd betwrker B (2 ﬁ—IZEb ey rdhcﬁ{)vater
sis calc or Cl16H,9N508S1.1 HC 0.5 H2O. 0. 75

Et 20%/10Q;mI¢)OT12310rgqq1c phagazwas doied over gphydrpus Ne, C(glcelgraiyeli

goggglr%rgatgér; 1 (Sl?é gﬁa&?@n’c efdtion €694 &0 Rb- chE1/e:108% EtOAc), and

9" Am‘m@@lﬂra(eiﬁ to ®Sfécﬁ<weiid Ayiuratiopaf theyplid inFO-CHEH mip ek 048
4, 5-

{15 A PERIBEY D5 B B Aol Brp Rl G,

29051112710551&{)3@ LAS2 0@}/ 02 864, I = 1St . 11Hz, PHEBSHSbT ©AHY6.61

but oldokr Byt Lzt Y CEIGLEENGE T o S @ bt s 1, 4.0

-D rubs)tlﬁrﬁmowsé@bminamj 0[54.3.68-(ch) pm |1rszome(n2,2H) 1.47 (s, 3H),
7-di on het er ogeneous m

oo 038 (/AR5 s 366 1 GBStz os Linal T B My g 853,
9. 48 l b]’é r%#;%nénﬁ}%f - [E 991%!? E%ﬁﬁ)@tﬁflﬁnﬁ‘@‘ﬁmnmyl)—

adde pyri . pon becofm ng honobgeneous,
2he ﬂmazblcv[‘&%ﬁsﬂ lstldwér 8d- dionh hadrochloeda @hper at ure, and

then cool ﬁga;/ %n?xtvgre %f 4 I}I)Hbmnsdi&ahy ES'O%QL)%& i BHIR was added solid

sequenti a
103 (1.48 g, 2.26 mmol). The resultant solution formed a heterogeneous mixture

within several minutes. After 1 h, the suspension was filtered, washed with Et,0,
and then dried under high vacuum to afford 948 mg (74%) of 104 as a white solid:

25  'H (400 MHz, d-DMSO0) & 11.29 (s, 1H), 8.52 (d, J=7.7 Hz, 1H), 8.06 (br s, 3H),
7.03 (br s, 2H), 5.79 (d, J= 4.0 Hz, 1H), 5.42 (d, /= 5.5 Hz, 1H),5.13 (d,/=5.9
Hz, 1H), 4.71 (dd, J=9.9, 5.5 Hz, 1H), 4.35 (dd, J=11.7, 3.3 Hz, 1H), 4.13-4.22
(m, 2H), 4.06 (dd, J=11.7, 8.0 Hz, 1H), 3.88-3.92 (m, 1H), 3.69 (s, 1H), 2.02-2.13
(m, 2H), 0.87-0.92 (m, 12H); MS (-)-ES [M-H]" m/z 513.

30 Example 54; 5-Amino-3-(5’-0-(L-phenylalinyl-L-valinyl)-B-D-ribofuranosyl)-
thiazolo[4,5-d]pyrimidin-2,7-dione hydrochloride (106)
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2 (3.07 g, 8.62 nmmol) and DVAP (1.16 g, 9.48 mol).

The reaction mxture was stirred 30 mn at 0C, and
woOheos/12616 at room tenperature. The m xture waBCLWS2004/018011

evaporated to dryness, and then partitioned between

Et OAc (200 nL) and water (100 nmL).ouThe organi c phase

was dried over anhydrous Na2SO4, ¢ ntrat ed,

chr omat ogr aphed ( Si 02, adi ent e)@tl o}FCGO%
Et OAc- CHC13 to 100% Et andVcdhcdntrated to a
sticky solid. Trituration of cho sol pd in Et20 CHCL3
provi ded 2.048 g (36% Hdf as acystalllne solid:
1H (400 MHz, d6- DI\/ISO) 6 11. 3/(\3 wal5 11.37 (s,

1H), 1125(5,1H) é J= 13.2, 8.1 Hz, 1H),

6 985t Lr emfw"@féﬂm% [2 33-Q-isopropglidenits -OrPyterts . 01

( 35]’?90"”%»4%%%’5’76”%%’8} mmlz%)}f?%ké@?ﬁ%@](ﬁlﬁaz%l 4,5-
1. 80d@y@ezz4zm2 Z2épne 1087 (s, 3H), 1. 36 (s 3H), 35

623 st ep fyg"ef S“mH%‘”8%‘68f1 S ERmbilsa Was plepared bidkifie™

alr a

SAni ﬁ@nﬁm(nﬁ in &{% viead zisrhyd/hlfe-sgl@d I H)(h(}(} M@I‘z DiJIDMSf)QJ 5aNQsYs,
rrm ne

hi azol
hg/dré |t odﬂ?égg @&dﬁ? ﬁ%ZDiZH%t‘iH)J bt 746 MﬂH@ﬂ) £ 48 hr6x e 6.83-
(50 618)7 1(hgpllifj 66&@95’\@?5}1%0'%0'5 §57J5'2@ émlpﬁ) 6b648 19, 42122034

esul t ant SO|UtI0n orne t er ogeneous

m xt ﬁFPe4H)V\n7~ B2 P4y Ha P -6hi2midt(es 1Hpf1%8r2.04 (m, 1H)e .46 (4, /=73

fei ]t d

S ERTIER 1P AR PeE e 7005088, WL ESS SR AT,
as asSighilt é’rsmraztdm o7 5-Alkihd- 3G - CARE-p h eI dDNBD)-v Bindi] - D- (s

' ;z%ojg%ngsyé) 5%612?18[74 .;_Efphl 1'169%9 7%75@9@41@@111{»5% (30_5)5 5
HZ 1H), 51 aZIIBaI(nEh; sichifarFo Step EIZ),fElxalhble 54 wzg.pl(eﬁﬂed the tifle 9,
s' i 38 (1 i g st TR
4. 180%11%&‘“ {hg TRt dzPS@éVh(“adOh J—HﬂOON 8. f@ SOY§j1.32 s,
35 88113 %272((mj=1-k*b,Hz311@ 8(1§(br]s|'alv'?\[% 2. 192r2% (ik{5 5H§ f’ﬂ09?(‘59s 2H),

O 87 |7g(c54 nlOHzFPI—I) 520§brs 3H), 7051]d J= 55 44Hz 1H) 4.36 (dd, J =
5- | |

; am 1“7’3}_”3 %Igllgg?{bf @E%ﬁ ﬁ?‘ E‘ﬁbal%‘@ 57113)’ b)oygg’d DI 140054 1y,
hydr 88hR&Ri(dé JELEE), 7101z, \Y@) 20052 10(1.620), 0.89 (d, J = 6.6 Hz, 3H),

o B Sl e mEs IRl s, 1 TR R 000

201 nBxampl2'553'5-Onime iS00 dpah @B D5r b Buf Aok @y-thiazolo[4,5-
but o

bony] - L. .
phen@%gﬁﬁﬂ&%ﬁi}b’gw hyqrpehlexide (108h¢ ur anosyl J- t hi azol of 4
. 5- OH
NZ S
HZN’:|\1\/I[N>:O
Q
Wﬁfkb/\<iJ

HO  ©OH
Step 1. Preparation of 5-Amino-3-[2°,3’-O-(4-fluorobenzylidene)-3-D-
ribofuranosyl|-thiazolo[4,5-d]pyrimidin-2, 7-dione (107)

25 To a homogeneous solution of the 90 (750 mg, 1.74 mmol) and 4-

fluorobenzaldehyde (1.86 mL, 17.4 mmol) in THF was added H,SO4 (1 drop). The
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dJpyrimdin-2, 7-dione (105) 5 In a manner simlar to
Step 1 of Exanple 52 was prepared the title conpound

wono@/1648keyi el d as a white solid: 1H (400 MHz, PABABMBO)N18011
6 11.24 (s, 1H), 8.00-8.08 (m 1H), 7.22-7.23 (m

AH) , rebullednt dhixkBre (s sdda 16€h %e&ﬁ;on% é)rgééﬁltat&aa%m@dsﬁltranon
J=

(5 OGa{fI)@,rdedﬁﬁO mé(@%)&f éﬁizyl(lciﬂne agqfal 107 e yellow Sehfi H@%MHZ
2 66 > 9 1 7
04 D%d)'@ﬂjlf?)(i %@ 7 9@8?6%1@}8 %4 g%ggh% 9, gé])zr 72,\§“;[m
EB) [6MGHres, BB, 5. mo(a, 1H)SE. 8 (s2t PS5 éparaat(no th)ng 01-5.04 (m,

r?A"FH? 31 ey L P G B R 40

hy dr §eh 20 1Fr g8 AR 51 4nio-BERTEIO-§4-MidroberntTidoh 15 zcgﬁf)loxy -
Exampl e 52 was prepared the title_ conmpound in a 74%

yi el 6’ ralof amﬁyéieﬂz%rl?[dd dpyrowider-3fifiongl08VB0) 6 11. 32
(s, 15 1}, h&er&ibriegus nlrxtuge & 1'('27 é3 éb'_ll)l% 0%0% @mﬁ@l% FsN %’7@ ul,
7.19-7.28 (m né,
Hz, 290 mmoll apdDMAP & mg|L])O4 nq;mql@ m(MgCN J&nd,)5vas 4ddgd iepprylic
%b") alfjhyégdé (qgé) ulg'O 6(5]5’]'16[%0% h’é %_%gorill‘?l_xnirﬁ V&%g} stAi‘re%41 6(hm)vhereupon
, it2vag 201(c§@|trat@]i:an1i4:h®ma'ﬂ)gi7aphﬁd (S]_(Pi), gragle@t]_e.hmo]}@lO(GQf’/o EtOAc-
c%gﬁ? e}(f%gﬂ%ﬁ r}% @é‘ﬁ%%%s x§1§ Sgg%‘]H BoPMih; d-DMSO)
B 5 An‘me 284, BH, (’}Ziﬁe(rldyil $.3-42 Hk, tm?m aﬁaﬁyJI%QtQhBQZHII @1[1)47 00
25 40 S B AT e B B el i) S

s n04a7{4235 @, 289, @414f(hdlqr=0henzm szQH?,)ZZ%Qt J 70Hz 2H) 1.45-
ri bofurano%ﬁl J-thi

(107}426m7Dal %ﬂé&éﬁle %0588|(ht’ro‘5n9 H% ﬁe%dﬁ%ﬂ“ﬁﬁ] m/z
1. 74spgrol ) and 4- fluorobenzal dehyde (1.86 ni, 17.

nmmol) in THE was added H2SO4 (1 drop). The 102 V\D
20055%p 11 &2eRET00%Z 0040t §01 10-comshiPDaribofmianowd ehinecdo[4,5-

stirr n a precipitate had forned.
Fi Itr ?nm?dlbg‘f%?ncfe@%% nmg (49% of benzylidene

aget al 10X nastuee ofdi0B @00sad, 0365 foirhol Y0 PVHS (5 ng6e. D/B@)olkin

13 28y ol e 00 S s

5. 96 HPS.C plitficatfon 3Foflirg169(nig (43#4) of e Bifle BorBgouftins a white solid: 'H
(400 MHz, d-DMSO) & 11.18 (s, 1H), 6.93 (br s, 2H), 5.77 (d, J= 4.0 Hz, 1H), 5.35
(d, J=5.3 Hz, 1H), 5.08 (d, J = 6.0 Hz, 1H), 4.67 (dd, J= 9.9, 5.3 Hz, 1H), 4.30 (dd,

25 J=11.9,3.7Hz, 1H), 4.21 (dd, J=12.1, 6.4 Hz, 1H), 3.98 (dd,J=11.9, 6.8 Hz,
1H), 3.84-3.88 (m, 1H), 2.27 (t, J= 7.1 Hz, 2H), 1.47-.150 (m, 2H), 1.19-1.25 (m,
8H), 0.84 (t, J = 6.8 Hz, 3H); MS (+)-ES [M+H]" m/z 443. Elemental Analysis
calc’d for CigHosN4O;S-1.0 H,O: C, 46.71; H, 5.78; N, 11.47; S, 6.56. Found: C,
46.62; H, 6.09; N, 12.01; S, 6.89.
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5 1H), 4.12-4.17 (m 1H), 3.48-3.59 (m 3H); Ms (+)-ES
[MtH + m z 423. Step 2: Preparation of 5-A
waoi2m54131162, 3' - O- (4 fl uoroben2yl i dene)-5'-capr PCOAR20034018011
D-ri bof uranosyl J-t hi azol o[ 4, 5-d]pyrirnidin-2, 7-dione
( 108)Examphe 361( smﬂﬁeepgs3m%huo@c&fyl-wnbsﬁeamyn@ 3605
nmol ) Et3N 278 uL , and DVAP (5 , 0.04
nmol FII}YHYWOE‘H4§E§IPml%ﬁa@@'@hﬁﬁﬁ?msé]ﬁ@@ aaﬁwyf@r (148)
(180 uL, 0.605 mmol). The reaction mxture was stirred
16 h, whereupon it was conc ated and
chr omat ographed (Si 02, gradi el uti on 40-60% Et OAc-
CHC13), affording 407 ng (879 of 108 as a white
solid: 1H (400 MHz, d6- DI\/BO)O 11.28 (s, 1H), 7.56
(dd, J= 8.4, 6.2 Hz, 2H), >(=q)d J= 9.2, 8.8 Hz,
2H), 7.00 (br s, 2I—|) 64 5.97 (s, 1H),
5.39 (d, J= 7.0 Hz, 1H), 15- 18(m 1H), 15
4.27-4.35 (m 2H), 414A(c 11.4, 7.7 Hz, 1H),
2.26 (t, J=17.0 Hz, 2H), 1.47 (m 2H), 1.20-1.23
(m 8H), 0.82 (t, J= 5.9 |—|zco 3H)\c, M5 (+)-ES [ MtH] +
ni/z 9. r r
of 5- gfﬁé 20-5 @1%34 cgpjraeﬁ (?%%qlﬂ 180 b ugﬁ%og})}/l fhutzzﬁllo égl o[
45 5- dpyp dzm7d”|4m012ene§u4@nﬂnw)(21@9Xl120) A nmixture of 108

(200 nmg, P

NeOH (40 r@g@g o"%gg t0 SP @n@? P)gpdlﬁ%lve% 1rr1THPII élz klrb mL) and
~_conc @MAB(Mm@nQiOMmot)taedi tHe CEAHPBI2E nplyrli. 701 mmb]) owere added. To

~af fordi n t Cc und

sol i 7 turf X’gg ‘f\?éé /at%ilgerﬁﬁ}g%? ]l6°th ofidg gﬂpsomg’l mréc’@gl aluots

(br sf or2Hifth & .ohd eduivalehreverP4(Hain, Th pro@re@s'i)f thetkeaclio® was 3

g%’g Imé) Or, b}g ?L{;';j ’Af‘%r gb?itogbolﬁl’fg)slta i %1_13}3'@82171375&% %pﬁsﬂmﬁl{) The

IL}|Z 21 cl(udél reae;tron]tﬂlxﬂare @aﬂpat*!?éd tﬂrbﬁgh a%ﬂ% p(li%deonéentﬂiﬂed%nd arfied

1.47 by ﬂg@ C()}ﬁmnzq.q)ng ng/(ﬂ_@h}jl ag@atf i‘ﬂ chlcgpf))rm oThqlpre@uct yyas sglved

Hz, iti
iR %ggtﬁfl érlg%(e_:ﬁ eiéh)d L%ﬁhm g%%gul f’oﬁﬂ)izheﬂéh:%s c@n@dﬁﬁ@ﬁ@h% ¥3b$nmol)

11. 47recigitated &6 Whign selid: &I NM#5 (499MHz, deDHISO) RS- Ol)z(d,ofr 8.0 Hz,

gg: 698574598 M 8 U257 758%, 2]/ Q0L 9189 1y AR $m,

(5 AFISR G343 mSLHX 424 Gaaifet 905 (5 DO 2D(LBEROSSY.3H),

oyt LA EaPUeME G E VT 2k L6 P idperiae

a- SOZHGY=EteridRthl Ahd¥/sisfofCAH,4N,01;S: cale’d: C, 46.30; H, 4.05; N, 9.39;
S, 10.75. Found: C, 46.54; H, 4.27; N, 9.19; S, 10.44.

20  BIOLOGICAL TESTING

The ability of compounds of Formula I to demonstrate favorable oral
delivery characteristics and to induce immune responses when administered by a
selected route was readily demonstrated in experiments in mice and beagle dogs.
The results of such measurements for compounds of Formula I dan be compared
25  with the results of similar experiments with compounds described in the literature

referenced in the present disclosure (e.g., U.S. Patent Nos. 5,041,426 and 4,880,784)
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Acd bAc Step 1:
5-Am no-3-(2,3" )5 -tri-0Cacetyl-/3-D-ribofuranosyl)-tl

woaizewsakojéd, 5- 5 PCT/US2004/018011

dJpyrim di n-7- (4-tol uenesul f onyl oxy) - 2-one (110)

Conp adireleal ﬁle(aa5ﬁltd(?s ofEcp@ulaMbhpMRds Hith SRpdeh ﬁh@rmacokmetlc
CH2C12, (10 L DVAP (3.4 ng, 0.028 mmol) and the
TEA @fﬁdﬁllf‘r‘i‘?ﬁco‘iln%‘:ﬂ’i?ﬁmle%\ere added. To this mxture

vas agdedoRal ta 8Bl LRYLenfr RS uffrde2l- > no, 113

mol ) 1Tn all 0 ne fi equi val ent

every 40 iifhmnorﬁilahmmse groziles afisefill@ydten CdrithgasvR@Smedd of the degree
n TLC. After. 3. h nost the, starting

ot e R oS LR e e aiadtieb e Ein o

pass @elively @uglisatribink). QdotphlyGan Gm%ﬁfeaﬁ@ﬂas;%%oncentratlons of

purified. . by flahcolucrlm usi ng 25% et hyl acetate in

chl oﬂsa?oalee A BryQrl e tréﬁl%% %%ﬂﬂd Fradragyut alse ghe

and ypefkiteitmamiobicAeRhrch 8%AINESd FOAPRYARE nhd &%ﬁ@d féggents
032|nrml preC|p|tated as a white solid: ?L

( 400 Riableder mrasmyngghgleyels printenterog afphpia cyickineof }ntervst Ieflecting
(19I S §f ifle ﬁ&lrea{)—ﬁbl’og% agt"I_’Vlﬁc%'of oripRed7 (d, J= 4.0 Hz,

1H), 5.86 (m (in 111), 4.35 (m 1H), 4.24
(m 114) We. }(686 vésml thbhﬁqrmz Sﬂiﬁelﬁ ;a @H?S of2xp&infents tBdt Bpmonstrate

2. 04 +) ~-ES [ MtH + 597. Rf=
0. 65 *%%oﬁ%% hyﬂillm%fze%g 3td §V5'3:%§§fne%h§§%%ﬂ 13%5?3'%?@

for GRB3tiAdNYOhpHvedavet that reCltidBir@0 adifinidrafi oMbat@ib3R; itself,
S, 10. 75. @xund C, 46.54; H, 4.27; N, 9.19; S, 10.44.
20 Bl OLOGF ¥k | eeerts figromnlis ofimansey fesrmuriseieiteren alpha in the

fFOr NYladni bOmIE MRS ALRARY ARRPaL Rhadkibing Soti@5¥d in
characteristics and to I nduce inmune responses when

adni Ricabaradyl apy/legel of 80 metledy tnaral rels. Hesetiidopt that no interferon
denmojgy ﬁl@&Sﬁ&blG@V@ﬁ(‘Qﬁéﬂ B8 walr fiea Maﬁﬁ@&gﬁ gﬂﬁmurs.
The results of such measurenent or conpounds

Forrmula | can be conpared 25 Tabtel the results of

simlar experinments with conpounds described in the

Li t er at Jreerferqs Alpba (My-FEN-p)Blasina Copeendration gpgimd.) in Mice
©. g. U Eollowing ko (ral SEmg/ky I torilgine 4 Foays A

VD 2005FTPaM 62 PCT/ US208iid@a @i t o reveal Mehe SD
advant ages of Forrmula | conpounds with respect to
phar macokimostet i ¢ and phar macodynam c properties.

Interferon Al phapoMi- | FN-ggr€oncengp@t i ons IOOO Mce '5@@
nor mal n@bgse proypges a uggful sysggkgxfor th

assessnept. of the gree 2;o \Nhl dhe in ti ons

descri bed €iwer ein érsgw de %Zgrl al | goveme%?dql n thé)00
oral  dePRery of (isat By bi ne) t onl y%4n one 000
measure f#t pl asRBLConcenBREti ons BRL” i sat oPPbine  0.00
ari sing 1.pbm or aBQ&EdN ni sBREi i on oBQt*he sai 600 0.00
prodrug($j0 but aBgu”t he 8gLensi veprthrunol ogoxal 0.00
resear chagpnduct gdi¥n t heggouse hagopr ovi degod eagentygo

sui tabl e;fpr nmeagdfsng thggj-evel s QéLzs nterfgppn al pha,

a cytokipg, of i npefest regbgetl Ng por» 0.00 0.00
Second Dose

4.03 BQL* BQL* BQL* 0.00 0.00

4.08 BQL% BQL® BQLY 0.00 0.00

4.25 BQL* BQL” BQL* 0.00 0.00
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10 one of the desired biologic activities of

i satoribine. W have used the nurine systemin a
weenisa1ed experinents that denonstrate that BCTAHIS2004/018011

5'-valine ester of 1 (val-isatoribine) elicits an

i nterferamorespongg® subssariti al | ysionprovedogyer t hatoo

resul tingoyrom adygiRi stratigpm of i ggtori bingeptsel f.gg

Table 1 regords %Bgﬂesulggﬁm an g%?rﬂy for jmyrine .
3

interfer al pha 1'n,t he pl as s ce th t wer e
dosed twg%?l nmes VEQ(LQ I sat i ne, | at ed 0.00
bi car bondf®, at £evel ofBQBO g/ kBQb t he <9r0%\I r out%?
It is_evitdéent tha@Qilo i nt BREEron WAL neasurddl e evero
when t he BoISeBVRSEILRBERLRMA ik < apyhnt er val of four
hours. Table 1 Interferon Al pha (Mi-1FN-a) Pl asma
Concentration (pg/nL) in Mce 20 Follow ng Two O al
50 ny/ kg wﬁez raobrds sietremuitbofimesads ftbumsiné\ﬁlﬂdfrferoﬁl'élpi’et, in khe
I ndi vj dual Fir. 50. B 5
QL5800 BCO0 " Db A B GO B 2 06 g it vers
0508 d&kel Z&IIB@J&ESM fordflafdd Glﬂblcﬁbé’rﬁt@@aﬁevﬁﬁlﬂﬂng/kg.
BQL25 O, 00 50 BQ.25 BQL25 25
1. oo?ré@f VA E@j}f@or@é&@egf ag "‘Hl’fn B! %‘@ad
BQL 2 &ecBivBDthe bR@rborat® e HRY ddne B iR HBlled %p@rt&ﬁn@hl@@x eriment
3.00 BQ_25 8%25 BQ.25 0.00 0.00 4.00 BQL
BQL 25ty 10w, addbe reg%éﬁ%ferrﬁ‘a%le&elwe@@wnswg @@@ forall
0. 00 41Redfice 4ssBeBidedch %ﬁntBQgé&tlﬁ B PeddQi ﬂfls %ﬁy be artifacts
BQL25 BQL25 BQL25 0. 00 O. 2005/ 12
T/ wsopien ngpurement gepr folsverBaty of Hrepeias0 o oo 0. 00
5. 00 BQL50 BQL50 BQL50 0.00 %%&25 50 BQL37.5 BQ.37.5
BQ.37.5 0.00 0.00 6.00 BQ5 41.3 BQL27.5 0.00
0.00 7. OGnBeroBAlpha BduAFNoPPlabnd) € on SerdfhtBRIGR mB§Ar S
BQLSO OhEQ Ierngqng One Vehicle Dose and One 50 mg/kg Dose of Isatoribine
4 Hours Later

15
Time, h Individual Value Mean SD
First Dose
0.00 BQL* BQL'® BQL®? 0.00 0.00
0.03 BQL™ BQL™ BQL*"? 0.00 0.00
0.08 BQLY BQL* BQL™ 0.00 0.00
0.25 BQL* BQL®? BQLY 0.00 0.00
0.50 BQL* BQL™ BQLY® 0.00 0.00
1.00 BQLY BQLY BQL'® 0.00 0.00
1.50 BQL> BQL'® BQL* 0.00 0.00
2.00 34.9 BQL? BQL* 11.6 20.15
3.00 BQL* BQL* BQL% 0.00 0.00
4.00 BQL* 35.4 BQL'® 11.8 20.44

Second Dose

4.03 BQL* BQL* BQL* 0.00 0.00
4.08 BQL% BQL* BQL* 0.00 0.00
4.25 BQL® BQL? BQL” 0.00 0.00
4.50 BQL'® BQL* 133.2 44.4 76.90
5.00 74.9 BQL* NR 37.5 52.96
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BQL" - Below Elevated Quantifiable Limt < n pg/ni.

Table 2 records the results of assays for nurine
wonvwrikerwson al pha in the plasm of nmice that PCTAIS2004/018011
were dosed with bicarbonate and then four hours | ater
were 5Hsodosed w@fty wtBQr¥at ori e@i#, formu@ted in 000
bi car bppat e, atpg evel @G80 ny/ kgprd nterfeg®n was  o.00
reporteg in thegplsasma fpomefour ngges incluging two gq

recei g(ds t _he bingzrsbonat &0 ghicle d&e. Al |

- ). aAg=la A O\A

t he—va P ._‘. 2 d_in s
Pk Qupngifjabled raif

the rHdr t Bapv Hlpve S'R%He not consistently
r epor t 3 Yobierogple: t hree nice assessed at each tine

poi nt, suggesting that these signals may be artifacts
10 ari si nipblerorerordsithe resnkbat aprany for marihoutarferdnmlphs imthe

b Bt ey B BL okl S APAcle L0 BB

Dos eatanthseOhet 15 Equigpldag) toDéeg/bf of isabmindememolhr bigisr 3t is evident

0 00 BTBU BRI 05 B3 Sblgh 0t 10 oeat g iran

BQL 3dosing0 Ifitbrféto Gras detédBedBhD thidd@safeBlaSidvenl ti fdifd(ndicating

Bt SBE8014 W F0oDoY 8 Yeruo ey B BTO6 G 0 el

19 502 BBbhblatBRloT 98)-iBideHinOwdiQupbrdPto e2thO stdklOdB2Drepeated
BQL25 11,6 2Q.15 3.00 BQL25 BQL 25 BQL25 0. 00 0. 00

4. 009eserbsgonbing B 100 11.8 20.44 Second Dose 4. 03
BQL25 BQL25 BQL25 0.00 0.00 %%lﬁgé BQL25 BQL25 BQL25
0.00 0.00 4.25 BQL25 BQL25 25 0.00 0.00 4.50
BQL100 MIRbCdm3n@atién ¢hghBL P Infer 0o Alpha BRUBIFNNG) BiMEce
52.96 106 WralReMigloSiheR BUThLER DOdd ANRNIdatofibime

0

B§L25 BQL75 BQL25 0.00 0.00
Time, h Individual Value Mean SD
0.00 BQL BQL'* BQL* 0.00 0.00
0.25 BQL BQL BQL 0.00 0.00
0.50 BQL? BQL* BQL 0.00 0.00
0.75 BQL BQL BQL® 0.00 0.00
1.00 173.2 125.1 89.0 129.1 42.24
1.50 202.9 145.9 294.8 214.5 75.13
2.00 49.2 137.9 138.3 108.5 51.33
3.00 BQL® NR NR 0.00 0.00
4,00 BQL* 27.6 BQL 9.20 15.90
5.00 BQL BQL* BQL® 0.00 0.00

BQL - Below the Quantifiable Limit < 12.5 pg/mL
BQL" - Below the Elevated Quantifiable Limit < n pg/mL
NR - Not Reportable

20 The data tabulated in Tables 1, 2, and 3 may be also considered from the
point of view of the incidence of measurable interferon levels. Interferon was
detected in the plasma of only 4 of the 114 mice used in the studies of isatoribine,
whereas 10 of the 30 mice dosed with val-isatoribine had detectable interferon in

their plasma. Thus, the prodrug increased the proportion of mice exhibiting an
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6. 00 BQL25 BQL75 BQ.75 0.00 0.00 7.00 BQ.50 BQ.50

BQL25 0.00 0.00 8.00 BQ.25 BQ.25 BQ.25 0.00 0.00 BQ
wo 288l1ew6El evat ed Quantifiable Limt < n pg/ nLPCRRS2004/018011

Not reportable. Table 3 records the results of assays

for mdkit rbgsbgggeff?an@m%% BOS id tﬁéwﬁa%"mﬁhmtw& me?aege and

that were do or al h val -isatoribine, dissolved

in bp@éﬁmﬁ@lﬁevas lr&teaﬁddﬂgf@wc hat is equivalent to

50/ ng/ kg i sat or.i bi ne a.

evi dent tl}er )f:ﬂ gplFlétF Cplasma%eve SO 1ﬁa9)r1%me anc! 1I eirf;éroerlltaly%l.aéwere

Was I ea nmeasur a
hour medsufedhin &, thadre2dBedwith Eataflbmé by the itragenous route, and

7S e Sot el o8 40 ALl T e 2SR o B e

f ol | gfedridenl Y@hmisgalidy dfvhN&safeiBind] Thdsatihie bre siliﬁu&naed in Figure 1.
single 10 adm nistration of val-isatoribine

supel Bis figgredt s pefen thgat H@l@e}fd% gntegterep arl%fﬁéa@l@ad byjerakval-

of i &abAkMS( Q@l—lsi@b %: ﬁﬁog&ﬁ&ﬁletaf @(ﬁdﬂ%‘lbn()ﬂﬂfs@irﬁllar to
of Interferon ? in Mce Follow ng

Si ngthet fran eﬂtwg?lwgs l%@’ébléf ¢ V&ror )@htometken Eh% org} Y?é-lsawnbme
l@d' ¥109M@4 1eb@é &ﬁsme%gdéﬁmg&%%@ao %fso% &Qhose

o ooobasety@d a@ernﬁrasczmuse;im@@zt@rmf@@mb@@ 1tsq1f oo 173 2
125.1 8 129.1 42.24 1.50 202.9 145.9 294.8 214.5
75. 1%—’%—’3%2 49.2 137.9 138.3 108.5 51.33 3.00 BQ.25

) NR NR 0. OPheQfR6: of 4 pRAANBQAvaSisddritind3@)-oPthe Gyslemi® Bxposur® &
25 BQL25 0.00.,0,00 BQ. - Below the

Qu an%s%?p%p ) pfteg oral @dq_lznsjraﬁgl; bew_dogs was [yesticated. Isatoribine

H evahestefdianhisbdidRbaliohit sslutiord 9/aldsatoMFine al¥Pisatoribine were
Reportable 20 The data tabulated in Tables 1, 2, and 3

may Pepapdes thofllpamedernyations Ndichyire ehogen 9 ieBWr IOl iLy:

i nci denc ch{%lfna {” l%lﬂoﬁblhg ego{iﬁgﬁtflg:/arﬁ&%{p%{)ﬁe&& ? fgl?n /1 g@/mL.

was detec asma o
used in tlhﬁmﬁlatiﬁh ESVQIﬁlsatGIﬂilﬁH iniphophate bhfgsredslihé) 1062 ahb €.48

30 m ce dose \é\nutl hale\{l?lco_f- asnac‘lt401§1| n‘anc?f 1pa?o(%1b9n%to%0atlgo Iarebasm

i nterf er o] quIv

20 Four male and four female adult beagle dogs weighing between 15 to 27 kg
and approximately 1-2 years old were used at the beginning of the study. The
animals were divided into 2 groups of 2 males and 2 females each. The test material
was administered by gavage on Days 1 and 8, allowing a 7-day washout period
between administrations. Blood samples (2 mL) were collected from each animal at

25  predose, 15, 30 minutes, 1, 2, 3, 4, 6, 8 and 10 hours into lithium heparin tubes after
each dosing. The plasma was frozen at —70 °C until analysis. The plasma was
analyzed for isatoribine by an HPLC-MS/MS assay.

The pharmacokinetic parameters for isatoribine arising from isatoribine or

val-isatoribine in each dog are summarized in Tables 4 and 5. The ratios for the key

30  pharmacokinetic parameters defining the maximum concentration (Cmax) and total
exposure as measured by the area under the time-concentration curve (AUC) for the
prodrug and the bicarbonate solution at the 50 mg/kg dose are summarized in Table

6. For the prodrug 3, the Cmax ratio was 2.98 + 0.695 and the AUC ratio was
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their plasma. Thus, the prodrug increased the

proportion of mce exhibiting an 107 WD 2005/ 121162
weeHsuspeo4/ 018011 interferon response from 49€T@s3D44a8011

and the magni tude of both the average and peak

I eSPOBSE) Wes THg reasie thdicvaf thitdt 50 meididese, énz;pmdimmm—s

pl asma | evel s of isatar din erfer n al

e i P sty o Bt Lot frer G5B R i

t he jidbean elearvbaid ®lutdad 5 these levels were

conpared to the levels of isatoribine and interferon

al pha ar iTbg ragios &t therCraaxend 4dif Fir Shermpdrag toghe biggrbonate solution

sa z #

o ) P40 e b R Ain TR P i prQrB 0 Cma st

| nt emfséﬂént @R{ﬁmldlthtdﬁﬁédatwvaﬁrlafﬂ % 0529.i Blesoresisirdicate that at

ol 0L BB o OB e

is atlﬁxralvblﬂa’n;altf t‘haﬁ ashmnbl)ne at bigbbamgfelsglutidinus, or al

val -i satori bine 10 provides ] evel.s of

i nterferdhu #gtmaéﬁ“@‘? B SPERFHRPEP S%‘(’fé}%“?)efacilﬁ gdgaf{%r ol Gbsing
190S ey §ide3f dRbleh /Hntl BaPQLGicRAPdsQieIb isatoriBihe & enhanced by
isatoribine itself. Bea | g e Dog The Effect of

p r oc@@B@XMﬂY ﬂﬂ?alﬁé?liod‘il%oralﬂdnﬁﬁsﬁ‘?@n slibe @Fﬂdﬁuge‘ﬁi‘gd%a{?ﬂr’é’me
fho@l 1@l an@80uip1&!dodd.i On to

beagl g‘%“égg‘pi\iggmls’%%léﬁqﬁat ed. Isatorll%it ne 15 was

prepared in sodi um bi carbonate sol ution.

- Val -isatoribine and isatori bjﬁn@g?ere prepared as the
follow ng fornmul ati ons, whic e chosen to ensure
IZSO| ubi | Pflyrmacgﬁlhgﬁ’é ﬁﬂaﬁféte}s 01I ﬁ%ﬁbiﬂé'lﬁ‘ Dogﬁd(%@&i ht80 mg/kg

i carbonate_solution, 1 and Formul ation 2:
Val -i satoribine in phosoha@@nwlﬁder ed shline, ?L 62 and
6.48 ng/nl, equival ent toFdmalmignd mipatetibipf — Val-

i satoribine on a nolar basis. 20 Four nule &a@rifigur
fermal e adult beagl e dogs wei ghi ng between 15 to 27 kg
and approximately 1-2 years old were used at the

begi nni ng of hhRastwsly. The mgkinvets wewe divised into
2 groups of 2 nales and &Quitdmek@sbisach. The test
material was adm ni stered by gavage on Days 1 and 8,
al l owi ng a 7-dgysyaghout per icegk, nddel WeeIs7 117415

adm ni strations. Bl ood sanpl es (R.dk) Wese cobkect ed
fromeach animal at 25 pnedess), ndipmL 39s204.0ut eses.il, 2,
3, 4, 6, 8 and 10 hours into Ilt%p&“ﬁn heparin tupes
after each dosing. The pl asma was” frozen at -70 C
until anal ysi

i satori bi ne by an HPLC- M5/ M5 a

phar macoki net i Beegéiétet er s f&f“a’f §gétfﬂor|35?4r?e ar‘?@”’lg
fromisatoribine or val-isatori™me i A%ach d % are
sunmari zed in Tabl es 4 afd@CO-inffhevipht %% or 26%e’ key
30 pharmacoki neti c paraneters deflimhng %%he naxitum
concentration (Cnax) and total exposure as neasured by
the area under the tinme-concentration curve (AUC) for
the prodrug aﬂggﬁjjgemm car borgkeng@l utdoor at 20dae6 50

nmy/ kg dose are summarized in TalQle n o050 0.50
AUC(0-inf), ng'/mL 297017 53273.0
T h 2.2 2.3
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6. For the prodrug 3, the Cmax ratio was 2.98 0.695
and the AUC ratio was 108 WD 2005/121162

weOeCHsuspen4/ 018011 2.38 0.485. These resul t sPChaiSe@d/®18011
that at 50 ng/ kg dose, the prodrug val - isatoribine
provi ded substrptisahky hi gheemfwpmiandisgreat evsr.9
bi oavai l ability than isatoribifgxin bbsar bonase
solution. The ratios for iRy 1064G T 0820k MNe
prodrug to the blcarbona?gagolut&éﬁJ 5,for thggl0
nmg/ kg dose are summari zed in Table 7. For t he prodrug,
the Crax rati-o—was—2-24—0-240—-and—the—AUC+atto—was
1.82 d 0.529. These results indicate that at 10 ny/kg
dose, the prodrug val -isatoribine provided higher Cmax
and greater bioavailability than isatoribine in
bi car bonat e sol ution. Thus, the maxi mum concentrations
of isatoribine achieved after oral dosing 10 are at
| east doubl ed, and the system c exposure to
i satoribine is enhanced by approximtely 2-fold
follow ng oral adm nistration of the prodrug val -
i satori bine, conpared to isatoribine itself, at both
10 and 50 ng/ kg dose. Table 4 15 Pharmacokinetic
Paranmeters of Isatoribine in Dogs dosed at 50 ng/kg
Dosing Period 1 2 Fornulation Isatoribine Val -
i satori bine Animl Nunber Dose, ng/kg nolar 50 50
equi val ent isatoribine Dog 3517322 Cmax, ng/nmL 3038.7
11741.5 Tmax, h 0.50 0.50 AUC(0-inf), ngh/nL 15227.0
33038.1 T112, h 6.4 2.4 Dog 3521451 Cmax, ng/niL
3354.0 10652.1 Tmax, h 1.00 1.00 AUC(O0-inf), ngh/nL
9422.2 26552.7 TIJ2, h 1.9 1.6 Dog 3528707 Cmax,
ng/ mL 8915.3 20340.6 Tnax, h 0.50 0.50 AUC(0-inf),
ngh/ mL 29701.7 53273.0 TIJ2, h 2.2 2.3 109
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WD 2005/ 121162 PCT/ US2004/ 018011 Dog 3532828 Cmax,

ng/ m. 6134.7 15987.9 Tmax, h 0.50 0.50 AUC(0-inf),
waghisni1162069. 7 32987.0 TI/2, h 1.4 1.6 110 YOI/US2004/018011

2005/ 121162 PCT/ US2004/ 018011 Tabl e 5 Pharmacoki netic

Paranmeters of Isatoribine i n'[Q?ﬂ%SS Dosed at 10 ny/ kg

Dosing Period 1 2 Fornul ation I'satori bine Val -

i sat or i Phmenadobietic Bardogeten lofifsadddiblfe inAugrBlosddttiérmg/kg

equi val ent isatoribine Dog 3524523 Cmax, ng/nL 4091.5

8594.6 Tmax, h I1.00 0.50 phkfeblnant), ngﬁ?ﬁf }3305. 8

17166.2 T1/2, h 2.1 1. 7~D(9}_g%5-2—64—0—2—%9@—ng-/—-m_‘
1859.5 4047.0 Tnax, h 1.00°T@8omaAUCITRES, nGh/ mL
5774.4 10548.9 T112, h 1.6 2.2 Dog 357450 i(aR¥ine
ng/ mL 1620. 3 4228.7 Tmax+—h—0-50-1_00  AUC(O—inf)—
ngh/ mL 4387.3 11158.0 T1P%%mgkameary 3 Hog 354708
Cmax, ng/ nlL 27A8maNuBB84, Squivilpmiestorfring. 50 0. 50

AUC( 0-i nf), Mghf m—7522 1 12259, T T2+ 6—=20— 111
WO 2005/ 121162 PCT/ US2004/ 018011 Table 6 Rati o of

Phar macoki net i Bo#Pat*attet er s ofCmesagski b0’ i n 5845
Dosed at 50 ng/ kg Fornul ation Ilsat eri hiogne Valg.so

AUC(0-inf), ng'h/mL  13305.8 17166.2

Ty, h 2.1 1.7

Dog 3526402 Cmax, ng/mL.  1859.5 4047.0
Tmax, h 1.00 1.00

AUC(0-inf), ngsh/mL 57744 10548.9
Tip, h 1.6 22

Dog 357450 Cmax, ng/mL.  1620.3 4228.7
Tmax, h 0.50 1.00

AUC(0-inf), ng'h/mL 43873 11158.0
Ty, h 1.5 23

Dog 354708 Cmax, ng/mL  2781.2 5784.8
Tmax, h 0.50 0.50

AUC(0-inf), ng'/mL ~ 7522.1 12259.1
Tywh 16 2.0

111



i satori bine Animl Nunber Dog 3517322 Cnmax Ratio 1.00
3.86 AUC Ratio 1.00 2.17 Dog 3521451 Cmax Ratio 1.00
WG .206/1AG2 Rat i 0 1. 00 2. 82 Dog 3528707 Crax RaPCoO/US2@@/018011

2.28 AUC Ratio 1.00 1.79 Dog 3532828 Cnax Ratio 1.00
2.61 AUC Ratio 1.00 2.73 Mean Crax Ratio NNA 2.98 SD
Cmax Ratio NN A 0.695 Mean AUC Ratio NVA 2.38 SD AUC

Ratio NVA 0.485 5 112 WO 200161162

PCT/ 0 18011.. Table 7 Rati Phar cok net| G
par aled L BT HisP AR Rremeiorns L bits iogs Digpid S0 meke
Fornul ati on lsatoribine Val isatoribine Anl mal__Nunber )
Dog 3524523 Cnax Ratio 1. Odjorpulgtgn  Agtophing 0 Vabo 1. 29

Dog 3526402 Cmax Ratio 1.00 2.18 AUC Ratio lgatcggmg 20

Dog 3527450 Cnax Ratio 1.00 2.61 AUC Ratio

2.54 Dog 355708 THH¥YAtio 1.00 2.08 AUC Ratio 1 oo

1.63 Mean Chrax Ratio N/A2 24 'SD Chmax Rati1o NNWA 0. 249

Mean AUC Rat'OD'\VA512? AUCtRatlo N A 0.529 5 The
prodrug is pref8Fréd*for séT&HE°reasdid. Fird, the
prodrug is easily AUC Ratio 1.00 2.17
Dog 3521451 Cmax Ratio 1.00 3.18
AUC Ratio 1.00 2.82
- ) " Dog 3528707 ~ Cmax Ratio 1.00 2.28
AUC Ratio 1.00 1.79
Dog 3532828 Cmax Ratio 1.00 2.61
AUC Ratio 1.00 2.73
Mean Cmax Ratio N/A 2.98
SD Cmax Ratio N/A 0.695
Mean AUC Ratio N/A 2.38
SD AUC Ratio N/A 0.485
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formul ated to provide a high proportion of active

agent. This results in small capsule sizes for a
wgqizvsn2dese, which is an advantage for an oral PoT@S®Y/018011

Second, the prodrugs offer the prospect of masking

the active structure as the aggpt7 passes through

| ynphoid tissue lining the gut, which should mnimze

act i Ratip ohPbairmgvokinetic Parameters nfilsatoeibirieyin Dvgs Bosedort 4D mg/kg

tolerability. Finally, at the doses tested, val-

I satori bi ne provides pl asmiorh&mehsS Qiatdridat Or iVa-ne t hat

are well within the range desirable for bi.ologic

effect after oral administration, which is ¥ Pfe

case for isat&nmdhNmebei tself. 113 WO 2005/ 121162

PCT/ US2004/ 0861+—Reduect+on—of—Castrointestinat—

Irritancy Forrmul a | conpounds of the invention also

denonstrat e unéxpéetsdl andCmgrRedt |y rddoced t20ri col ogy

effects, and in particular geduged G jigpritancy. The

gastrointestinal ("A") tract is lined wth

substantial imune tissue (e.g., 5 Peyer's patches,

etc.). Formul a doggnepounds cabfmto t he proospectz.ief

maski ng the active structyre as the nt p es

through | ynphoid tissue i %U?d‘a’t“‘ne gu?;%whi er 2 ehoul d

mnimze activation of this tissue and thereby reduce

G irritancy. Rabipmset al cnhaug, showngphat ;4

elimnation of the 5 -hydroxyl of isatoribine

nucl eosi de el i m nates” acti VifeiSee RIBP ns et>%4l .,

Adv. Enzyne Regul ., 29, 97-121 10 (1989). W thout

being limted t articul theory, it

hypot hesi zed t 2 B R e CRP RS S hydi dxy!| "2 o by an

ester substitution would siA¥CIRatd y el ilfPnat e 1.6activity

but allow transport in the system c circulation, where

the valine e j

exposure to isatoribine. W have found that the

hypot hesi s was confi r med.MenOCHmIRattoOXi QWA OQy k34t udi es

of intravenously adninistgﬁgdmhgngori 'pe angmgrally

adni ni stered isatoribine “and Val: isatoribiné were

conducted in beagle dogs. The toxicology results for

orally adm nistered isathlRi;BR.Are fypm a study

conducted by ICN Nucleic Acid Research Institute. W

conpared in the dog the of8RUcSRicol ogy of 1%33d 3,

and the intravenous 20 toxicology of 1. W observed

that the ora i i

intravenous 1 than it was like oral 1. In particular,

tyie dose TiePrddriis pRt: Al 0% vaE reR0RY. FBrsthBR pRddd REadily

nature to that of intravenous 1, and occurred at bl ood

ex pofunelgted theppovide p BighiprAppgionobagtive ggend bEls teetsan sapll

intr 0 o L f t

' P 2 tor ¢ S GEMG Hlch iShhavdpifoPan Sl HEHEF, Sepond

t oxi i pyodwgs ofibistbe prospeat of2masking dwactieegmcititeas thetagent passes

;%L@goql%ggln?&m% 1:§sgl?<3rliniinnf,yt tfl@ Euq,n %%h gho%{d Ifi)irnﬁnllizé3 actf%lat‘?o%’of this

10  tissue and thereby improve oral tolerability. Finally, at the doses tested, val-

isatoribine provides plasma levels of isatoribine that are well within the range
desirable for biologic effect after oral administration, which is not the case for
isatoribine itself.
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observed in dogs treated with oral 1 at doses | ower

than the dose of oral 3 that resulted in enesis. See
woamisa2862 Ot her systens for assessnent of enesPETAISI®4/018011

are known, such as in ferrets, allow ng conparison of

oral Raﬁldtlbrnéﬂ@as&ﬂmtestmaaﬁfﬁaﬁ&wrati on of conpounds.

See, m nger t.al Res. Bul | (?and

30 445- 4?1011@2{9@?@?%%3% o @é{%l%ﬁ%%lﬂ%ﬁ?ﬁﬁ URggpecte

adm plesityere@tbed foxicobddly eFbas) andom RAMaReredlicdd)G] irritancy.
i ntravenous i nfusion., I\/UItl ar ameters were

asseE%&ﬁstr%zgteﬁ@labuQIdﬁ@va lwdam wRetpsiabymgiedigsue (¢-5-
the iy ﬁac&rs% REmBag 'B@rh RAHSONEdr Ao HIDOSGWE rakilng the
I sat or'i bi ne, 2005/ 1211 62 PCT/ US2004/ 018011 %he
pl asriive émb:@ﬁ@ ﬂsatﬂw egenbpaspes drerghyymehaid gssue Heisg & gy waich

t t and
ar e [l {SI?i rgﬁgngrﬂg Vat%% &%EE%‘ 8{1{&@?&%‘%%8” %I%t[?ﬁ%gnce
i n Dogs aRdbens cDaks hmg sbéw that edimi ition 06the\7&hydrg>at1 of isigbnigine
5 Rank d ) sat o
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2@0 godiesyaf 1N§eygfenous y administered isatoribine and orally administered isatoribine

and val- isatoribine were conducted in beagle dogs. The toxicology results for orally
administered isatoribine are from a study conducted by ICN/Nucleic Acid Research
Institute.
We compared in the dog the oral toxicology of 1 and 3, and the intravenous
20  toxicology of 1. We observed that the oral toxicology of 3 was much more like
intravenous 1 than it was like oral 1. In particular, the dose limiting toxicology of
oral 3 was similar in nature to that of intravenous 1, and occurred at blood exposures
that were similar to those observed after intravenous 1. In contrast, oral 1 had a
different limiting toxicity (gastrointestinal lesions) and this toxicity was observed at
25  adose lower than the toxic dose of either intravenous 1 or oral 3. Also, emesis was
observed in dogs treated with oral 1 at doses lower than the dose of oral 3 that
resulted in emesis. See Table 8. Other systems for assessment of emesis also are
known, such as in ferrets, allowing comparison of oral and intravenous
administration of compounds. See, e.g., Strominger N. et al., Brain Res. Bull, 5,
30  445-451 (2001).
In each case the compound was administered as a solution, by gavage or by
intravenous infusion. Multiple parameters were assessed, as is customary in a

toxicology study. In the studies providing higher potential exposure to isatoribine,
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For orally administered isatoribine the principal findings were related to GI

tolerability as measured by GI irritancy. The clinical signs noted in Table 8§ were

emesis and/or loose stools. These clinical signs were more frequent in the 10 mg/kg

group, and in one animal at this dose a bloody stool was noted. Gross

histopathologic evaluation of the GI tract noted multiple, scattered red lesions on the
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25 nucleoside. Engineering this substitution to be cleavable upon entry into the body
affords systemic exposure to the useful activity of the compound without the
limiting GI toxicity arising from the anatomical structure of the GI tract. This
enables administration of doses that are substantially higher on a molar basis than
otherwise would be acceptable, with the result of greater efficacy and reduced side

30 effects when compared to administration of the parental “unmasked” compound
alone.

Assessment of Systemic Exposure to 1 (isatoribine) after Oral Dosing of Formula I

Compounds

Table 9
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collected over a period of 24 hours after dosing was used to assess compounds.

Bioanalysis
An aliquot (usually, 50 pL) of each sample collected in animal PK studies or
30  in vitro studies was quenched with acetonitrile (3:1 acetonitrile-to-plasma ratio)
containing an internal standard (usually, nebularine). The suspension was
centrifuged at 14,000 rpm for 5-10 min. An aliquot of the resulting supernatant was
transferred into a clean vial and dried under nitrogen. The dried sample was

reconstituted and submitted to LC-MS/MS analysis by the MRM (multiple reaction
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10 calibration standards. The fitted calibration curve was used to calculate the quantity

of analyte in samples. The useful dynamic range of the calibration curve was 1-5
ng/mL to 2,000-10,000 ng/mL.

PK calculations

The plasma concentration - time profile of 1 after oral administration of a
15  known dose of the compound was used to calculate an AUC (area-under-the-curve)
of 1 in systemic circulation. The AUC was normalized according to the total

theoretical content of 1 in the compound, based on molecular weight. For Table 8,
the AUC was further normalized to a dose of 1 mg/kg.
From Table 8 the AUC data illustrates that compounds 89 and 78 deliver
20  more of 1 (44%-69% increase) to the systemic circulation after oral dosing than 79.

Table 10

Pharmacokinetic Parameters for Formula I Compounds when R*=0R’

SD rat, PO SD rat, PO Cyno Monkey, PO
Cmpd ANA245 ANA245 ANA245
No. AUC(0-24h) AUC(0-1h) AUC(0-24h)
IV doses 341 256 740
1
PO doses 23 15
14 16
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directly adm nistering the conpound to an ani mal or
human subj ect, collecting 15 bi ol ogi ca

wohmsdgiwki ni cal sanples (e.g., nasal aspirat epCriuse@y/o18011
swab, sputum broncho- alveol ar | avage, urine, saliva,
bl ogd, orl serum) and testing the biologida
fluilds/cliinical sanplles for antj-viral agtivity (e.gl,
by additijon to cells |in culture|in the presence of
the \vigus). Figure 2:| Viral Load Changes (for @gge
Dailly 1'V|Adm ni stratilon of |satpribine 20 Isatoribing¢
i nvelstigational drug |product was supplied as a 1 ng/m.
solution in sterile nornal sal | ne contained in a 50
nL vial— Fsatoribirne—was—adnnistered—by—intravenous
i nfusi on once daily for 7 days, at 200, 400, 600 or
800 pawtipefal desaty ohldompo@sies were adnmi ni stered by
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the 800 ny HPRY RAS2WIRPHCIYEG Fsrordpog o t?ﬁﬂfr en

per i fdentibign laeMo ﬁatteﬁmﬁ@the 4 hnflOS@1 WASitAST J&hﬂp@u\ﬁz of the

3.33 nL/mn for the 200 ose; 6.67 nL/mn for the

400 fyentigssuchgszgll pylfurs, ﬁmfn@lr mpgieds, surbadiyigation tehumay sgbjects.

ML/ Mg, {0ty sh@&n{@&ﬁw@n Al ve HQAQ tmsgpm oM ovlePrifb Yo

patients mere enrol led in each of t'he dose groups (200

nmy, daemirnthe OV nghataairigs ofg visesin dyguyserasdl p eemppag of the

once; daidoy i ntravenous infusions for 30 7 days. Prior
_to d05|ng, a bl ood sanple was drawn from each pati ent

“for asseslsmpother anbeﬂh@ng enotypd agomphenddihevinyangion are

F¢ ana%mmsEere%I}IAammtal S ng:gtrs ql'ls%gr}%b?et to ti)r?fgc% on %th@é{;viﬁl%.e g‘f;ﬂg €
pre- h]bﬂﬁlhdﬁﬁmverapl degth, Diys lbyd, amudtatityoete déinfactip, iewr cantte

the start of the first daily isatoribine intra
e lo die Rcigtnt e sl e B R Bong b S B eton,
PCT/ &Smwﬁ%kubjbheﬁe afinliyerédkihe eHaysSalor@dqsi tﬂ@absence ofa
DA Fatmuas phBF SRR A DV BRAL HEcaq e daipepd b1 IHE fvention is

B aga@sdisesidd by®hecRlagsiBndi¥eMce, BVerityl REgHBXHEIII SRRy rate
fromthe pre-treatnment baseline was esti mated using

| og- oFinfes e s dinvla Riessncenf theoppaundyidhe inymgeR | jaghecific
Tabl gnidaihbdiUaE (@lsefd thelBk ?QurfdefQﬂél idn@bn ae ddintdel 6 the
dose unit fornmulation contalnin ng

val - iemeloyubisbiraé theFap 8mg.1In @@ﬂlnmpa@lﬁ@ﬁm ghmagothergjirus is

t abl I ¢ P | et

e iy Ty S i) g
R cr wprﬁstembbdln@n%the semcsmd PhthednvestionGe hdrineteecd tNFhe anlmal

subject before the virus.

In another embodiment, the growth rate of the virus can be tested by
sampling biological fluids/clinical samples (e.g., nasal aspirate, throat swab, sputum,
broncho-alveolar lavage, urine, saliva, blood, or serum) from human or animal

25  subjects at multiple time points post-infection either in the presence or absence of a
compound of the invention and measuring levels of virus. In specific embodiments,
the growth rate of a virus is assayed by assessing the presence of virus in a sample
after growth in cell culture, growth on a permissible growth medium, or growth in
subject using any method well-known in the art, for example, but not limited to,
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Pluronic F-68 4.0% 10.00 2.00 Surfactant

Croscarnell ose 2.0%5.00 1.00 Sodium Type A, NF
woRgsagiem St earate, 0.5% 1.25 0.25 NF Total pOD/US2604/018011

250. 00 ng 50.00 kg 10 The m crocrystalline cellul ose,

CI OSE@hifRhbas . & @ﬂlsm; fcﬁl Afdcikaibn kepatddig HIIBAS s&epa@ onambsl et
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? E ; oﬁrgﬁa{r}ngo n ?Iilael r%ﬁlé’%on olftt € sam:é_/le d Pnf ’unJr a rﬁ?onhql%y%%% %’é?f%' that are
ot t aghkegtiblk té ndectibs with mlge/mnﬁ (et 4 @nfnafyl ells, tangfanied icelatiaks,
noved back to th der he.re [
Ty R Pl D et e iab ALE G A TS R e Shegasgee of
to tigple Flmlhe@ lrthe pidgues aackhél ‘@s’&)@ﬂteﬁ afid BB o1l tiderFkuisedas
The final mxture is 5 WO 2005/ 121162

~ PCT/ Rlagisgaymengpnits peppy %@@HmBh a rotary tablet press
W th 250 gne Qfecff@kéhﬁbdlﬁlggtothg%%ﬁtﬁbit@bf Dahg ti‘n a &b}&f can be

Exanpl e: Muicosal osition oncentrate i s prepared
by c%&mahdrbg thest&@rd%fuaaﬁlbvéles agrdnsh the ¥irgs faghgabier Amgbodysserum
the titol hRILRRAAL OIMHRIRANGI EhoRnSR flast. f BLAAS Sut not
steel vessel equipped with a high shear m xer. M xi n%
i s clmit¢dig, baempent ohpdippdnor aniibaskydngnppian serie samples can be
susp r
ombniBRALS o ERSR; ARRNEHNT o 25 ZRGIE S JRRAR 1 Bhimpound
pr opedinltariesrminedbhdirdetlp pdndinistering Hie comaounidgo b éaspanimelur e

nt tQ. 2 7 e 0 I
Pg (sl dilafl 18 G e BB TR P A i BEhtE
10 nﬂtfﬁﬂaafdavmgde weingy3aldha, blsod] essegue)thnt] despngthie (ﬂlﬂald]iﬁf)antl-wrus
[ nhaI tions of the conposition of the invention. Each
cont &Y i s provided with the foll ow ng:
val -i sat Ohichibb@in3nd :2@reGamples lte@sapEif ekt Aabielogical

1. 6960 hl orodi f | uor onet hane 3.7
Suidgclmlca(l: samples (e.g., nasal aspirate, throat swag sgutum broncho-alveolar

25  lavage, urine, saliva, blood, or serum), the samples may or may not contain in tact
cells. Samples from subjects containing intact cells can be directly processed,
whereas isolates without intact cells may or may not be first cultured on a
permissive cell line (e.g. primary cells, transformed cell lines, patient tissue samples,
etc) or growth medium (e.g., LB broth/agar, YT broth/agar, blood agar, etc.). Cell

30  suspensions can be cleared by centrifugation at, e.g., 300xg for 5 minutes at room
temperature, followed by a PBS, pH 7.4 (Ca™ and Mg"™ free) wash under the same
conditions. Cell pellets can be resuspended in a small volume of PBS for analysis.
Primary clinical isolates containing intact cells can be mixed with PBS and

centrifuged at 300xg for 5 minutes at room temperature. Mucus is removed from the
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di chl orotetrafl uoroethane 1.5766 g total 7.0000 g
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i NV efded @ dP&mine aﬁhh)vuaf z&:tﬂVRy? nsdubjetttstch th(fl;e dedebibed previously.
dext rose yt i of 5@6dextrose so] uti on per
vial) i ok lﬁ%}’aﬁy’tli’)l‘”ﬁf’ aijvity9f o ORI HOGOBHL copihe dotormined by
I ec ooty W& Hisehn ?tﬂhecﬁérdp‘éulhm Qh REEAT §ubfdh Quige A Q¥lIERRE
solution in an infusion bag and 126 WO 2005/ 21162

b/ bigngiyal ftpidydmicabsagples §e. g onaspl aspigads, thrpat gwplh sputum, broncho-

sol Ufiv@ilardAREA AL SallvaBloBd, of fer@n FARRAURL 1R fbidioEcal
i nvention surtable for intravenous i nfusion

adni Apide/elaticad ﬁﬁmphﬁéomnélf‘éxai eddivity resdmtaddition tp esflls &n culture in

conp ntlon inthe liquid nedium in the

|nfug¥§gmaﬁaggﬁfgﬂﬂ out 0. 001 to about 3 ng/m,

pr ef Bigatsl2y p hoesofonQneet Dailyriy !u lntr onjof Iqatpribme
dersto 0 l-a

gﬂ d_ex plolgar;[&{i‘lﬁﬁe ﬁlogstlﬁ'ﬂ 0%91 ci %%gguc% wa %ug})] das ael E&L so}{mon

i | | uststeaifiendrinel sahmecrmtaanedamd 50 tnd. Vmaflefsarorlhﬁhe was administered by

oo QbR PR AR L B RESAGE BA g i ose.

var i adseoweretahdinisiayd beconsds: rWe ﬁl’ff@fﬁldin @lepars@ it p@IBd, except
the gpirit of the invention. e inpvention is

| nt eRBR s e Mo MEEHoY ol o1 S0 HRa BB e How fate fo
ges cédcpidbRRvasbifolldyst B3 hfll/h@WorGie bR B0 8.6 REl/Hin for the

equivalents. 15 20 25 30 127
400 mg dose; 8.33 mL/min for the 500 mg dose; or 10.0 mL/min for the 600 mg and

800 mg dose.
Four to six patients were enrolled in each of the dose groups (200 mg, 400
mg, 600 mg and 800 mg per dose) and received once daily intravenous infusions for
30 7 days. Prior to dosing, a blood sample was drawn from each patient for assessment
of the genotype of the HCV virus.
Plasma HCV RNA was determined at baseline (an average of 2 pre-treatment
measurements taken on Day —1 or pre-treatment and on Day 1) and once daily prior

to the start of the first daily isatoribine intravenous infusion on Days 2 through 7 for
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WD 2005/ 121162 PCT/ US2004/ 018011 What is clained is:
1. A conpound represented by Formula | R2 H2ZN N N
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WO 2005/ 121162 PCT/ US2004/ 018011

components are passed through a #30 mesh screen (about 430p to about 655p). The
Pluronic F-68® (manufactured by JRH Biosciences, Inc. of Lenexa, KS) surfactant
is passed through a #20 mesh screen (about 457 to about 1041t). The Pluronic F-
68® surfactant and 0.5 kgs of croscarmellose sodium are loaded into a 16 qt. twin

15  shell tumble blender and are mixed for about 5 minutes. The mix is then transferred
to a 3 cubic foot twin shell tumble blender where the microcrystalline cellulose is
added and blended for about 5 minutes. The compound is added and blended for an
additional 25 minutes. This pre-blend is passed through a roller compactor with a
hammer mill attached at the discharge of the roller compactor and moved back to the

20  tumble blender. The remaining croscarmellose sodium and magnesium stearate is

added to the tumble blender and blended for about 3 minutes. The final mixture is
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provided that R5 is not -CH3, and further provided
that at |east one of Ra Rib, and Rl is not H when R2
woO20dd120162a phar maceutically acceptabl e salt oPCsaiSx@u@©18011
thereof. 5 2. The conpound or pharmaceutically
accepinibfeda 4 ro@a[ry %a@le%(_ﬁx%% e 250dh P ertisblet €268 080 dablet batch
wherein R2 is . e conpound or pharmaceutically
acceﬁi?%\bl e sal t or sol vate according to claima1l,
V\hergk;ﬂnﬁg HuosaRtRnpRAEn R ¢ are independently H,
OR3, aracemc, L-, or D amno acid group
- C(O) OH( G} cencghiaje }Smm,areﬂe@y cemPRGg iRBribinegand)a- 128 kg portion of
ky Mo i y | liwi

% ldr bﬁb?l%_{/R )ﬁ{el%é%n_a%]a%l@d %%%%sy ﬁt%?ve?sseq e&ﬁﬁyed with a

-( Cmm);lne(aom;@ Miraiges @myeﬂ qut )°0r a’a(m;ﬂ 20 minutes The bulk suspension is
it egar Prepdat B vl By ne GRS botatnal Sy fetance of
wher thie praphbargd ik ylbplkairédiytank thar iy kemparatird edrerroﬁetyml 21eto 27°C.

noieties of the fo g ps -are opt.i onal
cubstiditetre iraied T8 B f BRI 1B me P o R aicp have
s&| estrebdfvaBwghds d&ipasdo m¢¢1<ﬂ@1 00 mﬁanaftiou@(sﬂm@&dmyﬂosmon of
trlfluoromath% Cl-C6, al k Jg Ct% kenl C2- Co6
al | cipayIvenigy. %cawme@ﬁ Pesydef pp wfo ing| kyl |
-C02-aryl, -OC(Oalkyl, and -OC(Oaryl; R7 and R8 are
|ndependently H Cl-6 al kyl, or C2-6 al kenyl and RO
is H -CH3, GiisatoRices. 4. The conpdhidl &r

“phar maceut i cglbhirodcasitathansal t or S@gygt e according
to 25 claim?2, wherein 129 WD 2005/ 1211

PCT/ US2004/ o@n@dmdlﬂv@rommn&~o ~~0 N7928p N | iII"

N>=O N S>=0 INH2I\L] H2N N
IN H2N AN Awlhlorgﬁggﬁ@ o @%66%0 ~( HObH

HO ~: OH ' H6tota0—| HOlC]—| OS\O-?d)OGOg)INSS~N~S
NS HZN N N >= opO =0

Example: Intravenous Composition

15 The intravenous formulation is prepared by reconstituting a compound of the
invention with an appropriate liquid medium, such as water for injection (WFI) or a
5% dextrose solution. A desired concentration of the intravenous formulation can be
obtained by reconstituting an appropriate amount of a compound of the invention
with an appropriate volume of liquid medium. A desired concentration of the

20  intravenous formulation provides a therapeutically effective amount of a compound
of the invention to the patient, preferably a mammal, more preferably a human, in
need of the intravenous pharmaceutical formulation and maintains a therapeutically
effective level of a compound of the invention in the patient. The dose which is
therapeutically effective will depend on the rate at which the intravenous

25  formulation is delivered to the patient and the concentration of the intravenous
formulation. For example, one vial containing a composition (e.g., 50 mg of a
compound of the invention per vial) are reconstituted with a 5% dextrose solution
(14 ml of 5% dextrose solution per vial) yielding a total of 25 mL of solution. The

reconstituted solution is incorporated into a dextrose solution in an infusion bag and
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wher gipareR/mbdifitatiohs dndGariations that may be made without departing from
the spirit of the invention. Thus, the invention is intended to be defined not by

10  the above description, but by the following claims and their equivalents.
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WO 2005/ 121162 PCT/ US2004/ 018011 6. The conpound or
phar maceutically acceptable salt or solvate according
woaoosakaiemn 5, wherein Rla, Rib, and Ric are PCT/US2004/018011

i ndependently H -C(OR3, a racemc, L-, or D amno

aci dywiapidRlaikddBCH(CL_6 al kyl )NH2; and 5 R3 is a C1_18

al kyl. 7. The conpound or_ pharmaceutically acceptable

sal t lor S%ICQIQ?@“QG%?SGW%W Bormgai m 5, wherein Ria,

R b, and Rlc are mdependentlyRi—l -C(OR3, a racemc,

L-, or D- amino 10 acid groy sO) CH( CH( CH3) 2) NH2i

and R3 is CH3. 8. The conpound @rmaceutically
acceptabl e salt or sol vat lézl\hcdbrdl ng to claimb5,
wherein 15 Ria, Rlb, and Rlc ndependently H
or-C(OR3; and R3 is CHR 9. conpound or

phar maceutical |l y accept abI e sg%jtt E 1Csol vat e accordi ng

to claim5, wherein 20 Rl a sHand Rib and Rlc are
-C(OR3; and R3 is CH3. 10. A &onpound or
pharmaceutically acceptable salt or sol vat e t her eof

s&l ect ed RfrRifpahi2 RN dre id€pen@enBy @, ~EZNRA) aNacenhZM—MrlID afhino

A cobatP o BhENHEG T @ ARV o iy

sol vadlrctivedr-eqD)-, shithnogetiagwikB fhe\Moy 20 Qfondsfdil?a five-membered
PCT/ é}d% O(%1(;)&13/nOnZIE.;SO11 J, I s~=0O HZN NN HO O
R R? 1sHorOR5;

10 Rlisa Cias alkyl;

R* is H, ~C(O)CH(C 1. alky])NH,, or -C(O)CH(CH,-aryl)NH,;

R’ is independently H, C. alkyl, C;.7 alkenyl, Cs.; alkynyl, -(CR7R8)t(C6-C10
aryl), -(CR'R®)(C3-Cy cycloalkyl), -(CR'R®)(C4-Cp heterocyclic), -(CR'RY);OH,
~(CR'R®)50CO,C1.15 alkyl, and -(CR'R®)oN(R’)CO,C1.is alkyl, and SOx(aryl),

15  wherein t is an integer from 0 to 6 unless otherwise indicated, and wherein the alkyl,
alkenyl, alkynyl, aryl, cycloalkyl, and heterocyclic moieties of the foregoing groups
are optionally substituted with substituents independently selected from halo, cyano,
nitro, trifluoromethyl, trifluoromethoxy, C;-Cs alkyl, C,-C¢ alkenyl, C,-Cg alkynyl,
hydroxy, C;-C¢ alkoxy, -NHa, -NH-alkyl, -N(alkyl),, -NH-aryl, -N(alkyl)(aryl),

20 -N(aryl)z, -NHCHO, -NHC(O)alkyl, -NHC(O)aryl, -N(alkyl)C(O)H,
-N(alkyD)C(O)alkyl, -N(aryl)C(O)H, -N(aryl)C(O)alkyl, -NHCO,alkyl,
-N(alkyl)CO»alkyl, -NHC(O)NH,, -N(alkyl) C(O)NH,, -NHC(O)NH-alkyl,
-NHC(O) N(alkyl),, -N(alkyl)C(O)NH-alkyl, N(alkyl)C(O) N(alkyl),, -NHSO,-
alkyl, -N(alkyl)SO,-alkyl, -C(O)alkyl, -C(O)aryl, -OC(O)alkyl, -OC(O)aryl, -CO,-

25  alkyl, -COs-aryl, -CO,H, -C(O)NH,, -C(O)NH-alkyl, -C(O)N(alkyl),, -C(O)NH-
aryl, -C(O)N(aryl)z, -C(O)N(alkyl)(aryl), -S(O)alkyl, -S(O)aryl, -SO,alkyl, -SO,aryl,
-SO,NH,, -SO,NH-alkyl, and -SO,N(alkyl),;

R’ and R® are independently H, C; alkyl, C, alkenyl, or Cp¢ alkynyl; and

R’ is H, C1 alkyl, or -CHy-aryl;
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"Y 0 0Y1O O 12. A pharnmaceutical conposition
conprising a pharmaceutically acceptable carrier and

wa 20nmpowad according to claim1; 5 or a PCT/US2004/018011
pharmaceutically acceptable salt or sol vate thereof.

13. The ghavlﬂapﬁwRSGahotc@m%utfumr BooEd hatat I@sidndioR'?,
12 wherein und i s selected from-- HZN N N-O

NI R|~oal1d%~t§n°T—Ethqnﬁmﬁi| N OO0 HO O AO.O H2N~0 O

"0 O)r ay ‘11]31&'91196' " arpaceuti cal
conposi tion accor%‘ftﬁaﬂ% %C% %@%agbr\?\ﬂg%%ﬁ% tﬂg
conpound is | s> -- O HZN \N N HO O O 015 15. A

t hod of__nodul ati i mune cy oklne vities in
ngt i ént cHIfifiomeP [t plgfmapriied tAOREA0 I sl iﬂl‘ﬁt%worimg to

ther syt iveRbdiy RO1s (ﬂ(SQphyI actically effective anount
of a conpound of claim11, or pharmaceutically

accept abI e salt or solvate thereof. 20 16. The net hod
2080 0 O Sk S SRR LR ek
H 1 Nafh HaMeih N O 2N NO O HO O AO O H2ZN-O O Oy
%‘ d)” YRla ng;'nd R'® are independently H, —-C(O)R?, a racemic, L-, or D- amino
acid group —C(O)CH(C,.¢ alky])NHy;
R*is OR’;
- R’isa Cppgalkyl;~ - -
R’ is independently C.¢ alkyl, Cs.; alkenyl, Cs.7 alkynyl, -(CR'R®)(Cs-C1o
15  aryl), (CR'R®)(C4-Cyo heterocyclic), and -(CR'R®)-oN(R?)CO,C.1g alkyl, wherein t
is an integer from 0 to 4 unless otherwise indicated, and wherein the alkyl, alkenyl,
aryl, and heterocyclic moieties of the foregoiﬁg groups are optionally substituted
with 1 to 3 substituents independently selected from halo, cyano, nitro,
trifluoromethyl, trifluoromethoxy, C;-Cs alkyl, C,-Cg alkenyl, C,-Cg alkynyl,
20 hydroxy, C;-Cs alkoxy, -COs-alkyl, -COs-aryl, -OC(O)alkyl, and -OC(O)aryl;
R” and R® are independently H, Ci.s alkyl, or C,¢ alkenyl; and
R’is H, ~CHs, or —CH,CH;.

4. The compound or pharmaceutically acceptable salt or solvate according to

25  claim 2, wherein
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0 OO0 0 0 17. The nethod according to claim15 wherein

the conpound is 1| NO HZNINHO O ~0. Oy 0 O
wWo3005/121182 A nethod of treating an hepatitis CPgTMS2004/018011

infection in a patient conprising: admnistrating to

the patient a therapeutically or prophylactically

ef fecti ve ~amount of /\Q:orrpound ofFtdaim1l, 6r~"o

phar maceu st acce salt orN/ svate theg

10 19. Th,tg\ acgd& o cl aJJm >Wlﬁerel nJ¢n N>=°
con‘pourﬁi Iect e frioml s >=HZ H N I1™N

H2N-N | H N O Go AOH2NI o Op' wﬁq’ajHo
oH 00O The rreth cordl ng IHai m 18 e e&'Hn
t he conpou'?’?dl N | >:: NNNO HC5’1500 ’
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el e ]

H,C(0)CO  O(CO)CHs, WO OH HO oM
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xt »=o **L =0 xt = o
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o
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BN PN
HO ©OH

T S HO OH ,and

5. The compound or pharmaceutically acceptable salt or solvate according to

claim 1, wherein R%is H.
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6. The compound or pharmaceutically acceptable salt or solvate according to
claim 5, wherein
R" R™ and R' are independently H, ~-C(O)R?, a racemic, L-, or D- amino
acid group ~C(O)CH(C .4 alkyl)NH,; and
5 R’is a Cp5 alkyl.

7. The compound or pharmaceutically acceptable salt or solvate according to
claim 5, wherein
Rla, Rlb, and R'° are independently H, —C(O)R3 » a racemic, L-, or D- amino
10 acid group —C(O)CH(CH(CHs),)NH,; and
R’ is CH.

8. The compound or pharmaceutically acceptable salt or solvate according to
claim 5, wherein
15 R, R™® and R are independently H or —-C(O)R?; and
R*is CH;.

9. The compound or pharmaceutically acceptable salt or solvate according to
claim 5, wherein
20 R"™is Hand R" and R!® are —~C(O)R?; and
R’ is CH;.

10. A compound or pharmaceutically acceptable salt or solvate thereof selected

from
N%IS\FO Nts N7 S
o X3
HgNJ\\N N HZNJ\\N N>: HZNJ\\N N
0 o)
Ho/\®' )J\o/\(O—J HgN\:)J\O/\d
\f(d "O\”/ ’ \[(o‘s "”OY , and W on -
25 © © 0 0

11. A compound or pharmaceutically acceptable salt or solvate thereof

comprising
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12. A pharmaceutical composition comprising a pharmaceutically acceptable

carrier and a compound according to claim 1

or a pharmaceutically acceptable salt or solvate thereof.

13. The pharmaceutical composition according to claim 12 wherein the

compound is selected from

NA/'[S>=O Nts NS
THNTY T ML =0 [ »=o
HZN)%N N o /k\N N>= o J\\N y
Q 0
HOACD_\/' AOA{?’ HZN\E_)J\O o
}(O: "O s O\S m,o , an d NG y O:: ;:O y
. Yy

14, The pharmaceutical composition according to claim 12 wherein the

compound is
N/ S
T o
HaN™ N7 TN

O
“OA(J’

¥

[o] o

15. A method of modulating immune cytokine activities in a patient comprising:
administrating to the patient a therapeutically or prophylactically effective
amount of a compound of claim 1, or pharmaceutically acceptable salt or solvate

thereof,

16.  The method according to claim 15 wherein the compound is selected from
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[os® e .
HoN N H 2N)\\N N HZN)\\ N7 TN
Ho/\(i\/’ )?\OAC’J HZNYl?\o °
\f(os OY ’ ¢ "o and = HO OH
o] o o o

17.  The method according to claim 15 wherein the compound is
N¥ S,
[ >=o
HgN)%NA/[N

O,

=5 -"18. A method of treating an hepatitis C virus infection in a patient comprising:
administrating to the patient a therapeutically or prophylactically effective

amount of a compound of claim 1, or pharmaceutically acceptable salt or solvate

thereof.

10 19.  The method according to claim 18 wherein the compound is selected from

N% S, = S Z S,
el X T = e

HoN
0 0
Ho/\C\/’ ‘ AOA(i\/’ HgN\:)]\O o

O\\ o) ’ s “ an d § 2 .
W m/ \[(O OY ’ HO OH
(o] ¢}
0

0

20.  The method according to claim 18 wherein the compound is
N ’ S,
[ >=o
HgN)%NtN

15 0 o]
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