WO 2006/ 066080 PCT/ US2005/ 045589 3, 5-Di substituted
and 3,5, 7-Trisubstituted-3H Oxazol o and 3H

wabooanadosy 4, 5- d] pyri m di n-2- one Conpounds and REDUR205045589
Thereof FIELD OF THE | NVENTI ON The invention is

directed to 3,5-disubstituted,and
3, 5, 7- t pxDisubstitgitediang, 3,5 %-risupstied-3H-Oxazolo and 3H-

3H t hi g ézig,L i? g(ﬁbgﬁg{tﬂ% 0h B C9 oﬁﬁ Qﬂﬁ‘iﬁo@ﬁ%s Thereof

prodr ugs ave | nmmu ulatory activity.
The invention is also directed to the t herapeutic or
prophyl actic use of such co ounds and har maceut i cal
conposi ti ons cont ai n| a'; hS THEINVENIIOMN|s of

Lreet ol sesses, AN, s ers  dSher ba Dot el o
T OG443, arATKERDINRA @Eﬂﬁmawmﬂe%paan&a@a ks

decades have seen signifitcant efforts expended
ex ptherdofi @hat msnmhmmmumM nrtevitys ehedhveniion uSn@so directed to
ana nucl eo

|.o
o B RorARf B DS HAEte bt o7t B g Biagmacegtial
ant pyhpaditichs eestainikiEthiesl, BeH totthdth s BV RAtihE aiReREd AidadiSorders
i nhi bitors such as AZT, ddl, ddC, d4T, 3TC and the
guadesstihed rueinchysadreinisteringsfiepavemeunts pf sush gesupounds and
adherk%égto a particular theory, nucleoside anal ogs

te benefits by directly inhibiting the

pathogen or tunor, by stinulation of host immune
functions, or sonme conbination of these or other

nmechani sms. One oBAICKGROIINBAKE THIB INVENEKINgs wi t h
denonstrated i munonodul atory activity i

5- ami no- 3h¢ ka?,t—@Nrd%é‘il%rhé‘ﬁ%Wpﬁﬁnéfﬁpbfém%sse@ended in exploring
d] p%ﬁ%ésmlg gut?c( 1'13s'é|s of an%{e%glo S a?d nucleomdes thereof. A number

guan03|ne certain
pyr bfmwb:béo%d'é -adjlpygs amminaﬁtlmbmhgnmrkzb&zl arantidira clrggsethcluding

of £ BV e tapp ettt Barten Rrogh S, e T e e

add cleoside analog abacavir. While not adhering to a particular theory,
gﬁD ri )E‘)lofnﬁranosy thlgazol o[ 4, 5-d] pyrim dlgnes P Y

d enondeosidd anglogs inguyiprovide benefits yoditsicily ivelyibiting gieppthgen or

mur i ne een cel | roliferation.and in

oariGor B iR Gon oA yil e MRS of fomefpthidition O tese

Pat gpbthMeSechaRisBl, 426 and 4, 880,784 to Robins et al.

A nunber of publications have al so described

non- gl yc@smlof therstwdi¢d gumosihe aimdogs with demonstrated

t hi azol o d rimdine noie

pa: 2RI BAGD i Bt (bR E DR azlol.5-
Hﬁﬁﬁlml@ﬁEJZ‘?Oﬁoé 314)11(—: Sﬁﬂﬁaﬂ-@gﬁb 31%ing). Sfor 8kample, certam

547- 06/ 066080
Pdpmm mlmmndswmwmss arpdisciosehinn N Patent No.

a0 2 EROR L S hSPRTS n yeflgit0Shl 40 in BFY

3H WikazRl alifioh; SBAY HbsehisFHIGRAS[APaysismidines demonstrating

pharmaceutically active E)r odrugs, pharmaceutically

act sigaifipantipwiunoaetivity, including murine spleen cell proliferation and in
vivo activity against Semliki Forest virus, are disclosed U.S. Patent Nos.

5,041,426 and 4,880,784 to Robins et al. A number of publications have also

described non-glycosyl derivatives of the thiézolo[4,5-d]pyrimidine moiety.
See, e.g., U.S. Patent Nos. 5,994,321 and 5,446,045; Revankar et al., J. Het.
Chem., 30, 1341-49 (1993); Lewis et al., J. Het. Chem., 32, 547-56 (1995).



5 pharmaceutically acceptable salts, and

phar maceutical ly acceptabl e solvates thereof, which
wae@oe®@Bul as i munonodul ators. I n anot her enbOOUABNG/045589

the present invention enconpasses a nethod of

treating or preve @ﬂﬁg@&ﬂﬁﬁﬁﬁgﬁT i i nfection
in a patient in n ' m ni stering

to the pgpd @%Een@ n{d&ﬁﬁ@pg&%ﬁg@g%&eps,smmm@afgh& 3l3,y.

10 effective anount o substituted an
3, StrigubstitstedSH-¢:uszekd BBk thiablw[ 406 By#imidin-2-one compounds,

t hi azol o[ 4, 5- rimdjn-2-one conpound or a_ prodrug

t ne pgmacsthicay Aafip Jrodndise bt pR G eR B ARG e RTdSs t o
Pr ogiHEacdufithilPiReptable stk Hﬂ??ﬁérﬁia@&tﬁ acceptable solvates
3,5, 7-trisubst’ tuted- 3H oxazol o and 3H-thi azol o[ 4, 5-

d] ptheiaof,dihiclRaresefub apioumetwnadduldensul a | R3 N Y 11\
SX R NN%W ., R 151 rein Xis0orS _ YisQorS

T3 1 ol Ryoter spbSgpeatl SbrRsert iRl enelages’s relipd of
I s piing-oNpkdvehits a hpdRfs C- eVt in dFhticst itlneéd thereof
Br, or B, R4 is -Cl-Cr-alkyl or -Q(Cl-Cr7-alkyl), RS

i s canpusingadayinisteRmgan dherpptighiea theepppetirallsior prophylactically

16" HEFRh Sondl ot 02 LR ol 26 R g oot 3
H,  ttdzolf4,8! Kpyrimire 2ok kympoaid/dr a petaigahstedty|

-NR11R12, or ORS, RI10 is -Cl-C7-alkyl, cycloalkyl,
aryl , helnet gengedl phpect, Rlinrationgela@Ry) produugs Ak ar1dSar e

A S e e A S SO
I s FpyanddiRD-bge ddmpPdundSsf Feamu@RB, R1 is not H or
(3-D-ribose or esters thereof, wherein the above

al kyl, aryl, cycloal kyl, or %terocyclyl noi eties are
optionally substituted byN 4 sybstituents selected

from N X
RZ/H\N =

PN
R
15 I
wherein
XisOorsS,
YisOorS,

R! is H, alkyl, aryl, cycloalkyl, or heterocyclyl,
20  R%is NH,, -NHC(O)R®, -NHR’, -N=CHNRR’,
R® is H, Cl, Br, or OR?,
R* is -C;-Cy-alkyl or -O(C;-Cy-alkyl),
R’ is -C;-C7-alkyl,
R® and R7 are independently -C;-C7-alkyl or together with nitrogen form a 5- or 6-
25  membered heterocyclic ring,
R® is -CHR’R", | !
R’is H, -C;-C;-alkyl, cycloalkyl, aryl, heterocyclyl, -NR“RIZ, or ORS,
R s —Cll-C7-a1ky1, cycloalkyl, aryl, heterocyclyl, NR!R™, or ORS,
R and R" are independently H, -C;-C7-alkyl, or -C(O)R4,



5 hydrogen, al kanoyl, al kylam ne, amno, aryl,

cycl oal kyl, heterocyclyl, 10 azido, Cl1-C6 al kyl,
w@100606d080 oal kyl , Cl-C6 hydroxyal kyl, C -C6 al RORYS2005/045589

Cl-C6 al kyl am ne, Cl1-C6 dial kyl am ne, C2-C6 al kenyl,

or -6 alk I ner el sea f_whi chs . be .
R e R g R ST T T
c hydroxy, mercapto, nitro, 20
t%ﬁ%%ﬁ(eﬁm&%f)%hl\lyNHz, Y (02l 5 al kyl )
- C(¥hezeinahey Above-aliyd )azyl( cyoidatlaykyt Hetero (Bl 2roieties are optionally
(heterocyclyl), -O.(Cl-C6 halal kyl), -O (Cl-C6
al kgpmt&rléeﬂ,byld @@ftl@sntSéPlﬁW§g§98r oal kyl, -0-(Cl-C6

Sl kyI)hqﬁ}%&?) clyl, -O(Cl-C6 al kyl)am no, -0 25
(C1-C6 alk al kyl am no, -O (Cl1-C6 al kyl)di al kyl ami no,
- O (Cl- Gkadowll ) - C(O -ami no, -O (Cl-C6 '
al kyl)-C(O.-al kyl ami no, -O (Cl1-C6 al kyl)-S(0)2- am no,
- O ( C1- cBKEMAS - 50 2- al kyl ani no, -O (Cl-C6 al kyl ) -
S(O 2- digikyl amno, -0 (Cl-C6
al kyl)-C(O -di al kyl am no, -0-aryl, -0-heterocyclyl,
- NHC( O - 4r§ll, c@doakilyhgterocyligl O) - (C1- C6 al kenyl ), |
-NHC(O) - (aryl), 30 -NHC(O) - (cycl oal kyl ),

10 NHO{ O) -FE b er ocycl yl ), -NHC(O) - (C1-C6  al kyl )aryl,
- NHC( O) - I Halsalled! &yCe hydd 1( Cleghlkoxy, Ci-C
al kyl) he?g%%glﬁﬁm() N}-|C§%?; o O gﬁaﬁ% (o chalkoxy, Cr-Co _
- NHC( O) - ¢lkylaméne, &6y Idjadk’gming fre-Co-alisaylopr Cets akynyl, wherein

al kyl ) di al kyl-ami.ne. -N - (.- 3 0
Acr Usoogief 55 3B inay ‘%e;ﬁ%”@ge;an?%‘}e Qrw &Qéi"g%g%g
al kyl ) C( &rbdaAsy] am ne, -NHC(O) - (C1- C6

al kyl ) C( O di al kyl anmi ne, -NHC(O) - (Cl-C6 .

13l kyl ) N($¥aneC1- C6 al kyl ) C(O) 2- (Cl-C6 al kyl ),
-NI—I-(Cl-ﬁ;aqoaI kyl)-C(O-amno, -NH(Cl-C6 al kyl)-C(O) -
al kyl am no,” - NH (C1-C6 al kyl)-C(O) -di al kyl am no,
-NHC( O -hydke38 5 al kyl ) S(O 2(d -C6 al kyl),
-NHC(O) -(d -C6 al kyl)-S-(heterocyclyl),

- NHS( O) 2€¥efP®©6 al kyl ), -NHS(O 2-(aryl), -NH (Cl-C6
al kyl') - SQ) 2-

20 thioalkyl,
-N=N-NHj,
-C(0),~(C1-Cg akkyl), -C(O),-(aryl), -C(O),-(cycloalkyl), -C(O).-
(heterocyclyl), -O-(C;-Cs haloalkyl), -O-(C;-Cs alkyl)aryl, -O-(C;-Cs
alkyl)cycloalkyl, -O-(C1-Cs alkylheterocyclyl, -O-(C;-Cs alkyl)amino, -O-

25 (C1-Cg alkylalkylamino, -O-(C1-Cg alkyl)dialkylamino, -O-(C;-Cs alkyl)-
C(0O)-amino, -0O-(C;-Cg alkyl)-C(O)-alkylamino, -O-(C;-Cs alkyl)-S(O),-
amino, -O-(C¢-Cg alkyl)f S(O)z—a]kylamiﬁo, -0-(C1-Cs alkyl)- S(O),-
dialkylamino, -O-(C;-Cs alkyl)-C(O)-dialkylamino, -O-aryl, -O-heterocyclyl,
~NHC(0)—(C1-Cs alkyl), -NHC(O)—~(C;-C alkenyl), -NHC(O)—(aryl),

30 ~NHC(O)—(cycloalkyl), -NHC(O)—(heterocyclyl), -NHC(O)—(C;-Cs
alkyl)aryl, -NHC(O)—(C;-Cs alkyl)cycloalkyl, -NHC(O)~(C;-Cs
alkylheterocyclyl, -NHC(O)-(C;-Cs alkyl)amino, -NHC(O)-(C;-Cs
alkyl)alkylamine, —NHC(0)-(C;-Cs alkyl)dialkylamine, -NHC(O)-(C1-Cs

3



am no, -NH (Cl1-C6 al kyl)- S(O) 2-al kyl am no, -NH (Cl1-C6
al kyl)- S(O 2- dial kylam no, -NHS(O) 2-(cycl oal kyl),

wo bing0&dofe ( het er ocyclyl), -NHS(O) (G - C6 al kyl ) PCT/US2005/045589
-NHS( O (aryl), -NHS(O)(cycI oal kyl), 10

N oy cHpUg B sunt DR Cre dpShio b Raiitox-c.co

each of jibg) Hﬁ]k%ll»bl%ﬁhé Luemteoran- (bf,eajkydmdmt(cl Cs alkyl)C(O)z-
optionally substitdted by 1-5 substituents sel ected

fCJ rom aml(ﬁh :Cs al'BYII;iNHS((%\f(Rq@Uém-@éO)'@Im(% MH&Q«;@@#}%C(O)-
a
hydr oxyl% lﬁégﬁ 1%%‘11'%?/ lk%q:}Fﬁé aﬂahﬁ% opti ona ?) [(Ci-Ce

ssubst i t yied)$D)FLAR alkyg LIHGOG-(CRT aikiyhes- (lmteracyclyl)
pharmaceutical |y acce;L)k table salt, hydrate,

st er eoi sOWER(@heCadis.allyh), OM{%%@IWH‘@IE% alkahe PEN2-
relates ar&n%ormgfgg fgfktyﬁ F@% JamBENGLRCRE s lafkyH8c0),-

| n anot her ent| on refates to
conpound@xantfylalﬁﬁanS(o)z-zéyoMuékﬁ) ANIRES (D3, thetdmceyclyl),

o For maNHR(OXants abkiDx NSRRIy NESI iR Rer
10! MenNpsthRHABYERIIPINIBSRLAS, AfyIE NI BAS), Of

mul a I, ereln lected fro
2006/ OGGQSHSR&H&BXDO&MH@GM&@WMD 0O OHOO O

(EOO(BI 6 o\ wﬁgegl qu‘& Ef \ge a 6%_@1)';%@3}23%@%3 Egtgo lj optlonaﬁ:osubstltuted
by 1-5 substituents selected from
amino,
15 C1-Cs alkylamine, C;-Cg dialkylamine,
C1-Cs alkyl, C;-Cs alkoxy, C;-Cs alkenyl, C;-Cs hydroxyl, and C;-Cg
hydroxyalkyl, each optionally substituted by
cyano,
halo, and
20 nitro,
or a pharmaceutically acceptable salt, hydrate, or stereoisomer thereof.
In one embodiment, the invention relates to compounds of Formula I,
wherein R? is NH,.
In another embodiment, the invention relates to compounds of Formula I,
25  wherein R? is H.
In another embodiment, the invention relates to cqmpounds of Formula I,
wherein X is O and Y is S. |
In another embodiment, the invention relates to compounds of Formula I,

wherein R! is selected from
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5 In another embodiment, the invention relates to chpounds of the Formula I
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NEO S0 1 SSOH2N) NN OO 2H2NNNH2NNNang)/I§/
F Oup~\ pB\Ns F Cl HOCDOI a_danot her general
aspect, the an).‘ﬁhon rel ates |t 3>5FSd|subst|tu Qx_io

3, 5, 7- tHNSUNSt Nt ut ed- 3H ox iz

HaN N

3Ht hi azgl o[ 4, 3-d] pyri m di n- 2- conmpounds c,of
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" In a another general aspect, the invention relates to 3,5-disubstituted and
3,5,7-trisubstituted-3H-oxazolo and 3H-thiazolo[4,5-d]pyrimidin-2-one

compounds of Formula IT
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R15n(R14HC) z R16 IBM- 000 R18 R17 "~ ~"R19 II
wherein XisOorS, YisOorS, 5 Zis Oor CH2, R2is

WO bR/ 0660BIHC( O) R4, - NHR5, - N=CHNR6R7, R4 is  PCT/US2005/045589
-Cl-Cr-al kyl or -Q(C1-Cr7-alkyl), R5 is -Cl-C7-al kyl,
R6 and R7 are independently -Cl-&7-al kyl or together
wWth nitrogen forma 5- or 6- 1P nenbered heterocyclic
ring, RI3 is OHor SH Rl4 is & OH, or

-CH2-O- C(O) C1. 18 al kyl, R15 ;i
-0C(Q C1_18 al kyl, -0 O aryls

R16, R17, R18, and R8 @argcjyndepend
al kyl, -(CH2) mOR20, 15 -(
-OC(O aryl, -05(0) 2aryl,
al kenyl, or R17 and R19 cmt

O heterocycl yl,

ntly H halo, NS,
18 al kyl,

are an
Rier to forma

o

di oxole ring, R20 is H or aky‘], m#0Qerl, nis 1 or
2, 20 wherein if R2 is NH2, then one of the follow ng
must be present: Zis CH2: eithdf nis 2 or mis 1;
at évﬁ&@fn one of R16, R17, R18, and R19 is hal o, N3,

al ky

or -(CH2) nOR20 wherein mis 1, and wherein if

R17XiisON®,S,t hen R18 and R19 are not H, and wherein if
"R17.i.s OH and 25 R16 and R19 are H, then R18 is not
F; SiSR1¥ Jind R17 are an al kenyl, 11 WD 2006/ 066080

5PCT?§;S@QQ@/}QZ§,5589 wherein the above al kyl, aryl,
yc

subRf ist-dited-NECOR

oal kyl, or heterocyclyl noieties are optionally
%sﬁHiR%,t-NeﬁHN%é&?ect ed from

hydpegep: ¢, 3k 0¥, -C;-aklyy! am ne. am no,

10

15

20

25

R’ is -C;-C7-alkyl,

RS and R’ are independently -C;-C-alkyl or together with nitrogen form a 5- or 6-
membered heterocyclic ring, ‘

R" is OH or SH,

R is H, -CH,0H, or -CH,-0-C(0)C.5 alkyl,

R is OH, alkenyl, -OC(0)C.1s alkyl, -OC(O)aryl, or -OC(O)heterocyclyl,

RS, R'7 R, and R" are independently H, halo, Na, alkyl, -(CH2)mOR’,
-(CH2)mOC(0)C1.15 alkyl, -OC(O)aryl, -OS(O)qaryl, or R!% and R' are an alkenyl, or
R and RY combine together to form a dioxole ring,

R? is H or alkyl,

misQorl,

nis1lor2,

wherein if R? is NH,, then one of the following must be present:

Z is CHo;

eithernis 2 ormis 1;

at least one of R, RY7, R, and R" is halo, N, alkyl, or -(CHZ)mOR20 wherein m is
1, and wherein if RYis N3, then R!'® and R' are not H, and wherein if R!7 is OH and
R and R" are H, then R¥isnot F; or

R!® and RY are an alkenyl,

11



aryl, cycloal kyl, heterocyclyl, azido, d-C6 al kyl,

Cl- C6 hal oal kyl, Cl1-C6 hydroxyal kyl, Cl1-C6 al koxy,
W@1006066D80 al kyl am ne, C -C6 di al kyl am ne, C2- QBCT/US2005/045589

al kenyl, or C2-C6 al kynyl, wherein each of which may

2 5 é(h?;:freehrl F{gﬁpa:??)gq gliml? g;eyé%y’c{cf)gpé}, gg%lg{g?oc%’hﬁrs pazs)’ie%%sr Qr%)%ltlbnally

thi ! ele@drdm( C1- 06 al kyl ),

oG by e e ke 78 O 2

(het er odydtogkn,, - O (Cl-C6 hal oal kyl), -O (Cl-C6

al kyl )ar%fl , -O(Cl-C6 alkyl)cycloalkyl, -O(Cl-C6

al kyl ) h B@yclyl, -0 (Cl-C6 al kyl)am no, -O (Cl-C6
sal kyl) al gt amnBo, - O (C1-C6 al kyl)di al kyl ami no,

-0 (C1-C6 al kyl)- C(O-amino, -O (Cl-C6

al kyl ) - @o@pe,al kyl ami no, -O (Cl-C6 al kyl)-S(0 2 25

am no, -0-(Cl- l.kyl ) - O 2-al kyl am no, -O (Cl-C6

al kyl ) - %Yld%’%g%ygﬂ}%(?%ﬁcigz O (Cl-C8

al kyl) - Gzfdo; di al kyl ami no, -0-aryl, -O-heterocyclyl,

-NHC(O) -(d -C6 al kyl), -NHC(O -(C1-C6 al kenyl),

- NHC( O) -Caesalkyl, Cl-ﬂ]ﬁ@@tga]k(yb r(égl”@;q))ﬂalkyl, Ci-C¢ alkoxy, Ci-Ce

- NHC( O) - (h cychy iy o £) Ak¥hyl, wherei
10 oy o - ARTAERERECY planon il 97 Coiey & QO wherein
al kyl) hedagli e ywhici imay BdHE{eRupte@ibyChealr kydrg heteromtomns,
-NHC(O - (C1-C6 al kyl)al kyl ami ne, -NHC(O) - (Cl-C6
al kyl) di &r8yhni ne, - NHC(O) - (C1-C6 al kyl ) C(O) ani no,
-NFC(())-(%%(S% al kyl ) C( O al kyl am ne, -NHC(O) - (Cl1-Cs6
al kyl ) C(®) di’al kyl am ne, -NHC(O) - (Cl-C6
al kyl ) N(tidle,( C1- C6 al kyl ) C(O 2- (Cl-C6 al kyl),
-NH (C1-C6 al kyl)-C(O -am no, -NH (Cl1-C6 al kyl)-C(O
1512 W 2086996080 PCT/ US2005/ 045589  al kyl ami no,
- NH ( C1- céfélﬁ}’l )-C(O) -dial kyl am no, -NHC(O) - (C1-C6
al kyl ) S(O 2(C1-C6 al kyl), -NHC(O-(C1l-C6
al kyl ) - Saifrhet erocyclyl), -NHS(O 2-(C1-C6 al kyl),
-NHS( O Z@a%b()y, -NH (C1-C6 al kyl)- S(O 2- am no,
- NH- ( C1- &2 1)- S(0)2-al kyl ami no, - NH (Cl1- C6
al kyl') - 3P, di al kyl ami no, -NHS(O) 2-(cycl oal kyl),
-NHS( O 2- (heterocyclyl), NHS(Q (C1-C6 al kyl ),
20 NHS( O) (aé(g)g—(pr-g{qb),(-@&Q)zdaw&gf rCf(,O)z-(Cycloa)ﬁ(Y)l), -C(O)e-
- NHS(O) (ARILSQE4D, Y e, Yok 98- GEYL) aky S, 20Y(0;-Cs
alkyl)cycloalkyl, -O-(C;-Cs alkylheterocyclyl, -O-(Ci-Cs alkyl)amino, -O-
(C;-Cs alkyl)alkylamino, -O-(C;-Ce alkyl)dialkylamino, -O-(C;-Cs alkyl)-
C(0O)-amino, -0-(C;-Cs alkyl)-C(O)-alkylamino, -O-(C;-Cs alkyl)-S(O).-
25 amino, -O-(C1-Cs alkyl)- S(O),-alkylamino, -O-(C1-Cs alkyl)- S(O).-
dialkylamino, -0-(C;-Cs alkyl)-C(O)-dialkylamino, -O-aryl, -O-heterocyclyl,
—NHC(0)~(C:-Cs alkyl), -NHC(O)—(C;-Cs alkenyl), -NHC(O)—(aryl),
~NHC(0)-(cycloalkyl), -NHC(O)—(heterocyclyl), -NHC(0)—(C1-Cs
alkyl)aryl, -NHC(O)—(C;-Cs alkyl)cycloalkyl, -NHC(0)-(C1-Cs
30 alkyl)heterocyclyl, -NHC(0)-(C;-Cs alkyl)amino, —NHC(0)-(C1-Cq
alkyl)alkylamine, -NHC(0O)-(C;-Cs alkyl)dialkylamine, ~NHC(0)-(C1-Cs
alkyl)C(O)amino, -NHC(0)-(C;-Cs alkyl)C(O)alkylamine, -NHC(O)-(C;-Ce
alkyl)C(O)dialkylamine, -NHC(O)-(C;-Cs alky)N(H)-(C;-Cs alky)C(O)2-

(C1-Cs alkyl), -NH-(C;-Cs alkyl)-C(O)-amino, -NH-(C;-Ce alkyl)-C(O)-
12 h




-NHS(cycl oal kyl ), and -NH S-(heterocyclyl), wherein

each of the above substituents can be further
W@picoa@Bd y substituted 10 by 1-5 substituentBCT/US2005/045589

sel ected fromam no, CI1-C6 al kyl anine, Cl-C6

al Kenyl - 2yl Sty o e -ET0LA A R sy AR G
opt  onal Lt SS9 Sl NHENIE,.ChA. SRRy,

or a phar maceutl cal l'y accept salt,
st er eoi seNHS(ﬁ)hef(éle@s alkyl), aﬁﬁﬁﬁé})z-e(ﬁib’b)d rhﬂﬂlr(ﬁ; Qshié(yl) S(0)2-

i nvention rel 0 F I
wher o1 n_Rais SEBC b AR SRt e G e Bs)- SO0
nventi Oﬂlaﬂﬁﬂaﬁﬁlﬁé LIHS @RQEESaIRY1),FUHSIGY,-Iheterodh@yigi n

R13 is OH [I'n anot her enbodi nent, the invention

rel ates tNHSEAYEukHaloh), ENHHGONar), ~NHPcriclselkgho -

rol at es TS BRRRSLIOfIRRG ¥ My JBmSAER oy G
OH OH Q%(Nc%aﬂ@l)‘ﬁﬁﬂ =NH-N(Et&oc®RlylhiZN N N N N O O

N OHOOO HO O CH3 HO OH HO " O 0 13 WO
2006/ 06688grepCRchSs dmb@a%mtlwmseﬁp besfyrfhessoptipnafly gubstituted

10S~Oblj_q|—\§‘ Nbstituents selected from
amino,
C1-Ce alkylamine, C;-C¢ dialkylamine,
C1-Cs alkyl, C;-Cg alkoxy, C;-Cs alkenyl, C;-Cg hydroxyl, and C;-Ce
hydroxyalkyl, each optionally substituted by
15 cyano,
halo, and
nitro,
or a pharmaceutically acceptable salt, hydrate, or stereoisomer thereof.
In another embodiment, the invention relates to compounds of Forfnula II,
20  wherein R? is NH,.
In another embodiment, the invention relates to compounds of Formula II,
wherein R is OH.
In another embodiment, the invention relates to compounds of Formula II,
wherein Xis O and Y is S.
25 In another embodiment, the invention relates to compounds of Formula II

selected from

OH ~ ‘ OH

13
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In a another general aspect, the invention relates to 3,5-disubstituted and
15

3,5,7-trisubstituted-3 H-oxazolo and 3H—fhiazolo[4,5-d]pyrimidin—2—one compounds

selected from



= OHOHS NS>=0 NNN~-OH2N NHNO 2 p OH O Ho

oand ~OCHOO HO~0 ~O OS5 In a another general
W@swens608d he i nvention relates to 3, 5-di subst i par/e@s20as1045589

3,5, 7-trisubstituted-3H oxazol o and

3H-t hi azol 054 5-d] pyri igydi n- 2- one cormounds sel

from15 V\D @/ 066080 C'g/ Us2005/ 04 %

rJ).s>o 0 SO N >:|s,¥_d>l—l2 ]>d=cNN

H2N N 62 %oHeN , % O Oipe NON
OHOHOH JMNSNSI > NNNOO ’
HOO 0 T ™A D 0 H&= g 00
H2NX510>=0 .5 o

5 L
O >

O“

o}
OH . OH OH
N XS S
H N)I\)ND:N>=S l P N>=S )’i\/ | >:O
2 HoN N HoN N
0
(o) 0O ’
HO
o) 0 HO"  “OH . O
P ’o—{ ’o—/<
OH OH
NTXQ e
LY 1 s
HoN N HoN N/ N
HO HO
WG  OH HG OH
OH
S N
NS \ I =0
‘JI =0 o e
HoN" N~ N 2
9
Oy - )
> Cl
Cl
OH OH OH
A J=e XL g=° K J=°
HN" N~ N HN” N7 N HoN” N7 N
’ \\|\|\’ i °
5 N02 !
OH OH

. OH OH N )IS
N~ = S A S | >’-=O
/:I >=0 N.JI N=0 N/K/[ =0 H N)\\N N o
HeN™ N ’ HgN/k\N N Hp_N)\\N ,and -
?
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NNH NS 2NO O HOHO Hp SOH HO ~bH OH OH OH S
SN\ SNNp HNNNpPpHNII NNO HRNNCC C OH
w@Rioaledsd | H N N~ H NON NO NO 2N 2 H2N N 5 Ne21/OsR00¥H045589
OH CH S HN-NIN~O~pS~pH2NA~SNNO 2 HZN N N

H2N N N and F.F.O

5006/ 066385 PRI Hirsisgdd PheHTALY afitredteyalites

dirg Hérﬁﬁcé&d@h?ﬁé&ﬁﬁlﬂd safs, and phkrinkBedtRhBY akddpBble solvates of the
pharmaceutically acceptable salts, and

p hacompeunds ealiejababites of disi Forgwlalredrugs, Fomauladbegropavads, and

abollt t he F r mul rodru

BB b 8 ok d vl utn B H¥RodE BF fiifle e
5\dva@mg@@mss)fmtlﬁcaﬁmﬁfarmk¢a@chb@l.5 conpounds of the
invention are al so described. The Formula | prodrugs,

For nul a [Mhe E@npldaﬁ@sodragsd Fotrvda Iceompoundss and otlmh@mpounds of
i nvent.i on are _use [ t em enhapcer s and

o PR e RE R o Sl et Bt oS BREREH Gy tmmune
o d W sddrh Propeffiics PeMifE inbdubiigABRtGdeh iy, Alpihdtation, and/or

potentiation or they are intermediates for compounds that have these properties.

10  The compounds are expected to express effects on‘at least the natural killer,
macrophages, dendritic or lymphocyte cells of the immune system of a host.
Because of these properties they are useful as antiviral and antitumor agents or
as intermediates for antiviral and antitumor agents. They can be used to treat an
affected host by serving as the active ingredients of suitable pharmaceutical

15  compositions.

In one aspect of the invention, Formula I prodrugs, Formula IT compounds,
and other compounds of the invention are utilized to treat the full range of viral
diseases in mammals, including humans, by administering to the mammal a
therapeutically effective amount of the compounds. Viral diseases contemplated to

20  be treated with compounds of the invention include acute and chronic infections
caused by both RNA and DNA viruses. Without limiting in any way the range of
viral infections that may be treated, Formula I prodrugs, Formula II compounds, and
other compounds of the invention are particularly useful in the treatment of
infections caused by adenovirus, cytomegalovirus, hepatitis A virus (HAV),

25  hepatitis B virus (HBV), flaviviruses including Yellow Fever virus and hepatitis C
virus (HCV), herpes simplex type 1 and 2, herpes zoster, human herpesvirus 6,
human immunodeficiency virus (HIV), human papilloma virus (HPV), influenza A
virus, influenza B virus, measles, parainfluenza virus, poliovirus, poxvirus
(including smallpox and monkeypox virus), thinovirus, respiratory syncytial virus

30 (RSV), multiple families of viruses that cause hemorrhagic fevers, including the
Arenaviruses (LCM, Junin virus, Machup virus, Guanarito virus, and Lassa Fever),
the Bunyaviruses (Hanta viruses and Rift Valley Fever) and Filoviruses ( Ebola and

Marburg virus), a range of viral encephalitides including West Nile virus, LaCrosse

17



potentiation or they are internediates for conpounds

t hat have these properties. 10 The conpounds are
wexpeot@sd t 0 express effects on at | east the netTIUS2005/045589

killer, macrophages, dendritic or |ynphocyte cells of

the i ne_system of .a host Becau of these... .

or OB LaGtor e prenbaliSe . YeneAieny e FioRis vipgy, Bastern
ag eE(glﬁn@Ence%ﬁalitﬁtﬁfdg?W RlcASEqRhe BAGIpHALiA viaRWapanese Encephalitis
antitunor agents. They can be used to treat an

af fentse Kybanst Forgstsdrugi angl tickbotve virwses\saich ayCameantongs

sui t.abl e, pharmaceuti cal 15 conpositions. In one aspect

of ﬁ@ophggﬁfqvgwmgm nmula | prodrugs, Formula Il

500MPOUNdE, ano@Rf 2 e BGSF tROTREMAS FOfmilR € ptdiveR!l Fotndd B
utilized to treat the full range of viral diseases in.
manemhsaunids) ehd dibeg cdrupansls obtheaniventios areritiliged to trgag bacterial,

manpal a herapeutical ly effectiye amount .of the
ConpaEaznd mpiogbidpsEdensin SRS, P ATID b i mammal
tr egtRPeNtidally 6FBRAUNMEDOWRLE of hE cbipiids O The Tell Hege afpHtRogenic
and chronic infections caused by both RNA and DNA

vi r miceorgeiiseistcontemplatadtd be teajabl@aly theecompeyedsgif the present

viral infectiagns that A [ . Faoral .

10 ol ERjLon. I‘ﬂ‘f‘i wﬂﬁo%@ﬁ%%a%ﬁg&o%%h%zﬂnospﬁ etH&cagen% Tats e
of 4hiibiiseThé aility 6f doaigouadd @rachivats afulliple BGompenents of the
treatment of infections caused by adenovirus,

cyt BPEYE¢ BiFicrLRYDaREp Aestiinse Meghaniimy epryonbyfopndiaiedycs

B VL[S tlga}i_lﬁg)co %Jt{b"i‘&kcg LHEERSs rOEhHEeH FdnflelidRh ERmal caused

Vi rus an patitrs Vi rus , herpes si nmplex

Ly PBy Qudhndsiagnt?ﬂibﬂmgai@ﬁﬁseby Fdrnnﬁa( ! pﬂgdruges‘ﬁdnnuﬁ 16,

uman i munodefi ci ency viyu H V) ,. human panpi na

1%/ r empqymgs, and qfheq AmROYY S\P? fhednventiopdsa p lgﬁeli ‘}tﬂg,y of the
nmea lI1e ealt iRRhgbmf | uenza virus, poliovirus, poxvirus
(i ntl'udi ng smal’l pox and nmonkeypox virus), rhinovirus,
respir at o yoshenayfecadf the inveniéh, FRSM)a Ipuddrigd, Eormula 11
famlies of viruses that cagse,hennrrhagic,f§¥er

S, .
i ncPAEPeIdsEd ofes RAMPPYRAS ST HiecRy ensigR;are Wilizgd to feat fgpgors in
vir . : . ¢
gy RO i R FRIGE ) St s

20Fi | thei conspeandsElingora nccanives lcontgmplatedstp, bedraated geclede but are

viral encephalitides .including Wst Nle.virus,,...

! o heds Nesesanmr gaeut PEARIOEIT LI nhibiing the
Cal {4 rBinfatieh o PRad-idféGeV EdId %o a MEGIRZR s, EEHIbififig the spread
Encephalitis virus, Eastern Equine Encephalitis

vi r oByireses fremrtrangiormed Belletotosher npemalicells and/gpanestiag the

Encephalitis virus ysan Forest i . .

11 c o b Pt e e Tt ot e i hion g cnpected
24 eVes bd/hidelsl agfindt FO& fRCtrABRE Gimek iidiedihg eyt tmited to

Formula | prodrugs, Formula Il conpounds, and ot her

conmpugingmagfsarcraas rapdrenksmiay dngluded ngych a clapeyp mammary,
bact eri al f yngal z inf [ [
2k U o A B e o

t hetyapehoblaat nd eiytleat levkerigmunt of the compounds. The
~full range of pathogenic  m croorgani i s,

cont enpl iﬁi arpthes apRect ple ABeation, at‘]_%%tﬂ%‘i E%@Eﬁﬁ’d‘g aé?al?li‘i‘él

re 1Q i 0N, i . i .
oA N0 A0S B e
amount of a pharmaceutical containing a compound of the invention. In this

aspect the effect may relate to modulation of some portion of the mammal’s

immune system, especially modulation of cytokine activities of Th1 and Th2,
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antibiotics. The ability of conpounds to activate
mul ti pl e conponents of the i mmune system bypasses

wo e®cdt@Bce mechani sns comonly found to reducBCT/US2005/045589
suscepti bil i ty to antibiotics, and thus treatnent of

i nf ection aused su r esj- st ant

o c Rkt APy e o I Rl sHUEY i L g L 12,
CONMPRUAHS: cybskinAlsieh a8 PNPQYH Sarflf mfehﬁrdrﬁﬂﬁﬂlﬁdlﬁ? iritérféron
particular "utility of the Tpresent invention

anotlpba, intsrfieton beta, and inter(asen ganmareditheindowpstisam sffectors.
o S oo OTPR S an it RhdhesGREBRY RFPochlepbfifiga gy e

;d nh{a)'dﬁlaﬁéﬂ Ry tisclidestimimidn of botte T antd TR shppression of both
effective anmount of 20 the conpounds._ Tunors or

candbi end Bt ehipiudation af sither Tl catldd. akyupaEsHoR offhe other, ora
not biﬂl&ia I%gdﬁlgﬁ&g ﬁf@hﬁﬂ%ﬁg SrelY ol "f)sI‘ 1h2ABGk gﬁclﬁgsf §&1%rahzed

nvo ve I n ran ormati on ‘

VI r sltippr@ﬁleﬁ) @d:uwdtlaﬁllgbc@lcm&mﬁioaﬂvhﬁe siahez effecth(sinitt 4sn g
the spread of V|rusesfro transf.or gwi:ellsto oth

nor ﬁtamulétéqm of eifhen TB{ op Thg an ﬂ@Pf@ﬁ@ong? occllrs at 2 lower

ir ormed cells. The conpounds of the
qnvgﬁc{e%@ﬁﬂaﬁle expected 25 to be useful against A broad
spect r unimdnothsraksect 6Ethe divgtidi phadiackitital espasitions

carci nonas, sarcomms, and_l eukem as. Included in such

a cremanmge Famwla [ prodrg Bermuly Heqewpoupd,og other sempeund of the

sto EER,%H? 61?289 lag%%ﬁgtgl%ﬁ if ?:t]l?ég R ﬂﬁé&l@'gfec{lyme@ 24 dnfmal that

and nye em as. er “aspect of
i nv wtbcemng antirgtflectiveodrugs e inahgled urﬂmmmpoﬁﬂds:mﬁthc irsestion.

ni st th eutical |l nd/ or . -
15 o b PieRTeC s Poct e g @mve%twna heeyi compesitiense o
CO”E@ﬁtQﬁﬁ% LEGRPOPPS % F&%dli‘l’[%}ﬂp%ﬂnd l0R otk 8ompound of the
aspect t ef f ect rray relate to noddl ation of sone

por inventiaf are dmimisteedd is a tharnenticallysiffoctivedgse ovith anfi-infective

nodyl at i of ki ne ities of Thi Th2, .1

o S e Bersely aSn B bt ich e af Aapi R s SOt or
r ested iafeeGoustgee i nterleukin famly, e.g., IL-1

through |L-12~ and other cytokines such as TNF al pha,

2Gind i nt el ancdiker aspeot.be ﬁgemtmneqm@ma?ﬁsew pigthod for treating or

i nt erf [ ron Sa [
dowRSt) regl%lpes’%ec g?’gm “ﬁ&{(ﬁ rmdll"z'af olﬁ%ggdqngfeog,r%efﬁa?lyma
cyt akinae & meduliGeofit is contenplated that the 5

nmodul ati on i nclude stinmulation of both TB and
Th2, suppt @gﬁ%ﬁswct 8¢ Hventin ealﬁammes aethod dor t5eptipg or

| ei :Tg d% lvedtl at-{{@c ViRd \ﬁy&ﬁ)ﬁ% %'pgﬁ? fir in h& tﬁ%l@?ﬁrcoﬁbnﬁng

atlonln one-“e on Thl
5 ev aﬂmnﬁsem’fg @ghe patmmh ﬂmpeumqﬂgroe psmphy)actmdlureffeauvaamount of

hi gh _concentra anot her effect (suc . .
ct | AEOREHa PBrArBEFRSTH A CHRDaNTS. S e e PBHBLER G Hgyinvention and
the ﬁm‘%ﬁakea&‘&ng%c@é tbld O Sient JAnG@N6RAMIA. I on. I n

anot hier aspect e I nventi on, phar maceut i cal )
conposi t lasnotherdspéat; thg ua/eﬁtmmmcamlpamsd methodHor iredting or

Il conpoun r..o r
pre%) tlljngdhepatltls b velrus %%%Otlon ma patlenq in need thereof, comprising

30  administering to the patient a therapeutically or prophylactically effective amount of
a compound of a Formula I prodrug, Formula II compound, or other compound of
the invention and an additional therapeutic agent, preferably an additional antiviral

agent or anti-tumor agent as appropriate for the intended use.
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invention are admnistered in a therapeutically

effective dose to a manmal that s receiving
wa@nrdaocAHsde8@ct i ve drugs not included in the conppCmUs200$/045589
the invention. 15 In a preferred aspect of this

AR R R R L

CONREMPHsiRE a ftﬁh@apduﬁvzﬂni JffRti % AmaehtiofiiaFoaheld Tipfodiug provides
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i nv )
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effective amount of a Formula | prodrug, Fornula Il

ifompound, or ot e eEIRRURP Pl Sy YE BRARIRES, ®

har maceut i cal | F—aceeptadre—exetrprett, €

vehi cl e. Fighr@1 @H&bb@ble@% tnl TFN&, inau@eatm Rfiman PBMCs from
enconpasses a net hod for reati ng pr event i ng

he papinppundd 34 vsupg/iod BNt wuced by qg)arsip@rml somcpRtgation of isatoribine,

e L 5O TS PR AN AT o

of  campERILARsOpg/@nl ABNraindudedbyosiy 1dgnt1&b¢dmbﬁrdtion of isatoribine.
conpound or other compound of the invention and an
1addi ti onal therapeutic agent, preferably an additional

antiviral a t [ i at
for the intended DEIALET BRSCEIATOSRIPAREP" ! 2! ©
PCT/ US2005/ %ﬁgﬁ;ﬂbﬁ AND ﬂﬁ_kﬁﬁmﬁzﬁﬁﬂﬁﬁhdﬁIMNTs .

i nvention, &l

t her ape UtWEeh khe RibRaid teneureusdd iafthia speeifination, they are used as
prodru rovides for inproved oral availability and

=D

admnide Qﬁl‘P‘Bn as an i munonodul ator. I n another
referre ect. of t.he in | P f.
@orrpo& t & or?ﬁ?lipgflﬁé ?’fh e?lg’{%%lgt fl%gﬁ%m%g i?leﬂé?}?é e P

anpyph-l@titiag k&iseul a | prodrug of the invention
provi des for masking the active structure as the agent

passes t Aihouigrm “pyyimpilied refers upitroganons manecyelisrhetdrocycles.

t her eby ni.m zj\ ctivation of,this ti.ssu

al | owi ng ﬂhﬁ rfnm[;lﬂg@ S Bﬁ,egthe{ebt} é]fﬂff)sf ?tﬁ?vlse cﬁ%?cgﬁncludes saturated
DESGidovAIeh @ro%ﬁﬁo@%ﬁaﬂ@v afshl, bedheN&d, ar it nRfieties

pg/m I'FN-a i'nduced in human PBMCs from conpound 134

zﬁs (plgvudmglfuwdamd eidseddbiexelia and spiracyelil meisiigse i ppopdination of
O e e & P BT A b e, bty s

| FNHAavd sidetsedhrd2)cadboniatlgnd. | cal concentrati on of
i satoribine. 15
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
30  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

above.
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON AND PREFERRED
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The term “heterocyclyl” or “heterocyclic", as used herein, unless otherwise

20  indicated, includes aromatic (e.g., a heteroaryl) and non-aromatic heterocyclic groups
containing one to four heteroatoms each selected from O, S and N, wherein each
heterocyclic group has from 4-10 atoms in its ring system, and with the proviso that
the ring of said group does not contain two adjacent O or S atoms. Non-aromatic
heterocyclic groups include groups having only 4 atoms in their ring system, but

25  aromatic heterocyclic groups must have at least 5 atoms in their ring system. The
heterocyclic groups include benzo-fused ring systems. An example of a 4 membered
heterocyclic group is azetidinyl (derived‘from azetidine). An example of a 5

membered heterocyclic group is thiazolyl and an example of a 10 membered
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menbered heterocyclic are derived from but not
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ckOC® N HH H 22 W 2006/ 066080 PCT/ US2005/ 045589 C: |

O 1:1~0 S~@&@L _HI C [ O ~NH and The term

" i mmunonodul as ‘ or het
products capal D p(di t he {nor rrant
i Mrune syst em Ny-ough-St i 3-or - ﬁ 5
The term "preventing" refers to the abilityof a
conpound or conpQsi tjqQn of sinventiQn tgl_prevent a
di sease identi ereyn in pzﬁ ent g ? el as
having the di e Who ar torig deve| opi ng

such di sease. Tk« AT al SO enconpassesAr eventyngy
further progression of the disease in patients who are
al ready suffering from or hav& synptons of such

di sease. 10 The term™ patckgg)? or "subject" neans an
animal (e.g., cow, horse, eeQ, pig, chicken,

turkey, quail, cat, #®fbg, [nouse\ rat, rabbit, guinea
pig, etc.) or a mamal, \y ncl ydi ng chineric and
transgenic animals and ma S. In the treatnent or

P ; 5\616‘2; %g@%@%mg&g’ tre grs ttc? Irleg]uraﬁ) %}' isy?n%e:tic%rroducts capable
of modifying the normal or aberrant immune system through stimulation or
suppression.

5 The term "preventing" refers to the ability of a compound or composition of
the invention to prevent a disease identified herein in patients diagnosed as having
the disease or who are at risk of developing such disease. The term also
encompasses preventing further progression of the disease in patients who are
already suffering from or have symptoms of such disease.

10 The term “patient” or “subject” means an animal (e.g., cow, horse, sheep,
pig, chicken, turkey, quail, cat, dog, mouse, rat, rabbit, guinea pig, etc.) or a
mammal, including chimeric and transgenic animals and mammals. In the treatment
or prevention of HCV infection, the term “patient” or “subject” preferably means a
monkey or a human, most preferably a human. In a specific embodiment the patient

15  or subject is infected by or exposed to the hepatitis C virus. In certain embodiments,
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

20  embodiment, the patient is a healthy individual, i.e., not displaying symptoms of
other viral infections.

The term a “therapeutically‘effective amount” refers to an amount of the
compound of the invention sufficient to provide a benefit in the treatment or
prevention of viral disease, to delay or minimize symptoms associated with viral

25  infection or viral-induced disease, or to cure or ameliorate the disease or infection or
23
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tautomerism. While the formula drawings cannot expressly depict all possible
30 tautomeric forms, it is to be understood they are intended to represent any
tautomeric form of the depicted compound and are not to be limited merely to a
specific compound form depicted by the formula drawings. For example, it is

understood for Formula II that regardless of whether or not the substituents are
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are inte over so as we nsol vat ed
compounds of the invention are 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. Other examples of
solvates include the structures 1n combination with isopropanol, ethanol, methanol,
25 DMSO, ethyl acetate, acetic acid, or ethanolamine.
In addition to Formula I prodrugs, Formula IT compounds, and other
compounds of the invention, the invention includes pharmaceutically active
metabolites and pharmaceutically acceptable salts of such compounds and

metabolites.

25



forms of the identified structures. For exanpl e,
Formula | includes conpounds of the indicated

W@ Rooaosase i n bot h hydrated and non-hydrat ed fBCTES2005/045589
G her exanples of solvates include the structures in

conbi nation with so ano ol , nethan
DNBO, | ot Hy PhmsrentBals e able Frottogs 5 G AL G i be
addidy Qt@ercf &d%g‘glg%ékgo élc BRNiHERs 015537 S ¥§1§ t0QRERREFRY. compound

and ot h the i nvention, the invention
i ncond aphphaaceaiieilityi acedptajolea&altl of suchreampwind peier tonexhibiting its

oot eleS08S VspPobe Bestnd eiir e iRE iEs,

ha&&]@é ﬁ?@@f bt hﬁ;ﬁb{ré/d Afeffidil @t*abﬂltja 191?!&6%& phferi2 a6@PRAUO Snd

t
ma e converted under physio cal conditions
o r @ynﬁmhv@ lippiayed biqanalabi sy mrdlongeddwatiorof agtiopgmproved organ

DL TBCEHLT 8 BRI 5 B B GPTRBY o e

Ty péig@bffaets gehge @ki@ﬁﬂlﬁ OrHe prod@ugehabe eeadil rebhhed fasing methods
obj ective(s f inproved chemcal stability, l roved
ipa

pat keavn indhepit.vcle anfhgse deseriraddncBurserp hemistry and
bility,
(fln'po \éalé "Ifuéi yl 19 ?I Vi :58%%5%598\@5%%5” mht?grtneéﬁl J. Med

(€. Ohem,, m@m)a$92@16:(£997$®hub,| dtial. yJ P}md/ 8ui., 8€CT)e AR T,
side effects (e.qg. can he

r eaBRESpaYe, éarab‘gelaem@ﬁﬁé%@@réég (128%\/%0 o, Adfvance it Deyg fes- 13,
T

al sDeBgnz ted Applietrionlof Pralirugse Brug Design andiDeveloprer? 0gogsgaard-

oo Lt iy - tiaviord dcadeniie Pt 10g08har gt "

AdV@ﬂF&r?‘atb%r @" 7'@ B@? 293 5900); %ﬂlalﬁ%l all, ygﬁﬁﬁmz&UW& Biomedical

Desi gn of odrugs (Elsevier Press Lar sen,
De s Agalysind OADRI- 6%(1:99&) efd Prqxoht@nge@bL@ @elsﬂ3ghl2a61892)
Devel opnen Kr o aard 15 Lar n et .al
Har vvoodm?Aé é‘i’i’i1 Véﬁé é@fﬁ’ 1slz%t§]1deé][togpean a3,
dy of
o ULy o RS2 0 bt g vy
2q 199;&)cmedmdn@ouud et salf|thereofe rchftnr@mry 1130 th@z)dylmoetxb%@ are
ar rmc cal active net ab | nt
e BB G AUE 1B ieadiony Sl & apset Dy i B ered and
t hr g14adki BEQR0 | TR hidtabbEc &ﬁﬁ')érs‘iﬁnsawhﬁ:ﬁ SRas d‘ffe@ﬂ&e polarity of

conpound or salt thereof. After entry into the bo
noS themouggu@dswfghmwp@tw@s alfey rthq:wem‘ahwhéata&amw@lsmybated in and

Y B0 R0 B RSB S8, Aol PRk s et

25 f egtthdriygeubieleffett! Foptxaniple, sconendmgobdf thbanti-metabolite class
invention, alter the way in which drugs are

d| smsblvﬁ csanvertediqdheisactive fermnsiafishhaydiaye Agen trapseyisd, nto a
(? gses, nmet abolismof a drug is required 25 for

therapeu IC effect For exanpl e, anticancer drugs of

the anti siRtaRat Bfu@s Ghdsso meiabbli® gassBorveribe df §dind kil the

active forns after thef/ ave been transported into a
c anbischemicpl reactions that play a role in drug metabolism may be numerous and

30 diverse. The main site of drug metabolism is the liver, although other tissues may

also participate.
A feature characteristic of many of these transformations is that the

metabolic products, or “metabolites,” are more polar than the parent drugs, although
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py r BEaphesphates, whingides beamides ipdidess acqites, prapieugtes, decanoates,

3(2 P g?{f A aié%ﬁ’pﬁ%@gﬁ%g%@é%%g Eﬁggﬁtgghg%sg?aég?ates, heptanoates, propiolates,

. PY bR4)ites piab®ses, SicPhied eubefates dctiacates| futhialss, maleates, butyne-
acet ates, propionates, decanoates
1,4-dioates, hexyne-1,6-dioates, benzoates, chlorobenzoates, methylbenzoates,

dirﬂtrobenzoa{es, hydroxybenzoates, methoxybenzoates, phthalates, sulfonates,
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30 capryl ates, acrylates, formates, isobutyrates,
caproates, heptanoates, propiolates, oxalates,

wondoenedoes, succi nates, suberates, sebacates, PCT/US2005/045589
fumar ates, nal eates, butyne- 1, 4-di oates,

hex t ben oat chl.or ben oat
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oL par‘%f@‘%&d g»f gﬂl?aﬁxflé‘ tabl‘d AF 5 mgﬁ@ a&ﬁ‘ s'&%h %%3 anzo%’c e(?]cld &
as bﬁﬂnamlc:ac&d I aCbutfbmc(alcfm allinh(hsé}ﬁ»‘ﬁoﬂhenésu%hfc%icbor&ﬁhadlesulfomc
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acid, >ent
RN L R T T A S
t r eatesprible @ilt tiebd preparad byl any suitable ietd@ ol exadiiple, treatment
organi_c base, such as an _am ne (pr| mary secondary or
t er ©f Heyfyee agid with aR NOFEANF OHQIERTIK baRs, W:hzﬂs paalam@e @HMARY.

rret I | es
b L Gl NS e
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pri ondar d te ti .and cl.ic
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cop mrphczlmcand@nmmznmmmorgm salts datvedrirarh eodinmecabdium,
agent % t.hat _are solids i S _under st ood

ski PPEEFTR PHEMEM WWTSﬁeH?Ih VRN Bﬁ%%lﬂwg figpium.
p§al ts mayy ﬁi&' &be b ﬁghtfsftﬁ{t% soidy St i@lunﬁérsnggg YJ%Q!@(%E kKilled in the art

forms, all of whichh are intended to be wt
sco [ﬂmt e inhentjye e:empoundswadisall}rmay] ekistapdiffdremarystal or polymorphic

Lk @ B yiehd R A S Eo0Rs of (i @HE§oRrjavention and |

pr O\éfgé&%ﬂ%hhﬁﬁ§ for treating or preventing a
hepatitis

30 METHODS OF TREATMENT AND PREVENTION OF
HEPATITIS C VIRAL INFECTIONS

The present invention provides methods for treating or preventing a hepatitis

C virus infection in a patient in need thereof.
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Cvirus infection in a patient in need thereof. 28 WO
2006/ 066080 PCT/ US2005/ 045589 The present invention

wo aoobloeqospr ovi des nmet hods for introducing a  PCT/US2005/045589
therapeutically effective amount of a Fornula I

dr ug, ..For nui
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(P S T o 54 04 i
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par&egemrﬁrcax by Abdea b bt it thg thfie coRsideration of
I NVeRhLifMogan be useful  for imunoconpr om sed
patients including, but not limted to cancer
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t
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pat
o bR Pl Bl g Gt DR AV nPRR BN, These
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Finally, th t ho d It |
v CHPAFCIER EiFay AR PRt Ftdea ¥oTet Bisnts

Lo thiBRALIE b 11%&1%% aRrdiBR IcThREGR phi®ichiRY ieworld locales including
transcri tase i nAi bitors, protease inhibitors, etc.
290s excial 31 Workiexsi myssmmarleé, fand Eugigon tiplematg o Epmﬂmdbe gfethods and

the invention e, deter b andar d

phaF SR BE ST b S PGS : Bptents resistan to
expaeitiRit fich adiedBtafice B fverse frfiscHpiasd fihibitdgs, pReasOnthibitors,
(the dose lethal to 50% of the popul ation) and t he

ED5€iC. (t he dose therapeutically effective in 50% of
theD%gé%ul ation). The dose ratio 29

30 Toxicity and efficacy of the compounds of the invention can be determined
by standard pharmaceutical procedures in cell cultures or experimental animals, e.g.,
for determining the LDsp (the dose lethal to 50% of the population) and the EDso
(the dose therapeutically effective in 50% of the population). The dose ratio
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therapeutic effects is the therapeutic index and it
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sol ydrat t here e or

© 1 e SEhBor e R i bl gk, Bt b aBGMo G0l it cto. The
30M | o Wndéﬂchﬂ &Iehq;eri@wﬁﬂha 1SPNAE chivicatriblee 30 WO

2006/ 066080 PCT/ US2005/ 04558
The magnitude of a prophylactic or therapeutic dose of a Formula I prodrug,

Formula II compound, or other compound of the invention or a pharmaceutically
acceptable salt, solvate, or hydrate thereof in the acute or chronic treatment or

prevention of an infection or condition will vary with the nature and severity of the
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i nfection, and the route by which the active
ingredient is adm nistered. The dose, and perhaps the
walome/obqoequency, W Il al so vary accordi ng to tPer/US2005/045589
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Ly
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of the i ' adm ni r :
oy B L. LS P 1 B Bl AENSE our e o ek
t he of GiRPaumesiperckedkne i nvention are adm nistered via

oral, mucosal (including sublingual, _ buccal, rectal, . ..
nasal , oM@ agqfq(;raq:q ?mb%jni’%ﬁ{“e |cog@pﬂ%4&f§iﬂixf§nventﬁm are administered
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25 opieatbodiatkni, nhe tompounds of the dnwpton ffecadeniistdiaddn praduee a systemic
conpqunds .of the invention are adm nistered via
muc ftl’(‘ﬂ}?cl?otﬁ‘éﬁ ng sublingual, buccal, rectal, nasal,
or vagi ng} %motﬂé“}r M RiRtnt thd SnsHuds SEHRE tvaRG&H Sre administered via
intramuscular, bolus injection, intraarterial, or
i nt realemoess)], (inaladisg ewbtmigpalppuccalpiastdl, rmagati onivagmal)i parenteral
In g, further specific enbodi t, t.he co unds .qf the
| v dineltginearboon cpERB U Rl B BB Arerdh o
35CT/iMed 0! 4Pp8¢rm4l, dr &5pidal aAdHint&tibAl o spetificRmbodiment the
further specific enbodi nent, the conpounds of the -
compounds of the invention are administered via mucosal (including sublingual,

buccal, rectal, nasal, or vaginal), parenteral (including subcutaneous, intramuscular,
bolus injection, intraarterial, or intravenous), transdermal, or topical administration.

In a further specific embodiment, the compounds of the invention are administered
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i nvention are not adm nistered via oral
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the art im)arl 5 anmpunts suffjcient to treat

br SYB PGB IR 15 AR DT oHGH FPPRIIBREL {5 Coundbof the

Suf {rvEhiist ark ﬁoh@(ﬂﬂﬁ%ter&fj\yﬁ ot aBhfifistRiopSsoci ated with

convent i onal erapl es are also enconpassed by the

above d eDa:ﬁfmbnﬁhehrapagealadeﬁwtwe anwudie wyfhesthnd;le for different

hedul i natj.on Th
© he TSR LAY SRR S EhosR T Ry SENLIR oy Similarly.
an o hQuRddhfrcRntto hdiebARet §uéiﬂlﬁf€ct161'1sf Bgt% m§uff101ent to cause, or

therapeutic agent other” than a conpound j
i nveufficieny to reduaseadvaise efiatso dssoeiated with queptﬂ@@éﬂleraples are also

: EV g@%ﬁ%ﬁgﬁeﬂ@q t&f °V§td%f°é§’§? tdgg?ge é?ri’gﬁﬁtts | 0(2 Idc an%%’cﬁlgﬂcy schedules.

agebmbinbfish aPedpyC agent s include, but are not
limted to antibiotics, antienetic agents,

ant i depr 8pegifie sethady ofitheiinventien furthen gmprise the administration of an
16" badi bl TR epo i gge%? b r?oq'g&{ %l{tﬁll ag e(ﬂlﬁe% 'thatPa compound of the

anticancer ag ory age

0-1i ﬁiveﬁlﬁ(ﬁf)omﬁ cer&hﬁ yinabdhﬁ@nagﬁ icSpresanonverts), tie compounds of the
cytokines. In a preferred enbodi nent the |nvention

enc SigREaarean hedised imemiination; voith affleash ongiefhey thesgpeutic agent.
t heﬁﬁ&ﬁ#&d tic a%gﬁ‘tgtmﬁ%t g@?ﬂ\;ﬁf}}ﬁﬂ@iﬂe o tlﬁb ics, Iantlemeuc agents,

denonstt at es “ant i orrru
pr oditidgpressamtsnahd ahtifuagaipgems] santlanﬂiammhtery mgmtpno amtilgrad igents,

he 20 invention can b dmnlstered formul at.ed in
13 o BRCENFE SRS HIPTIOBIOgH ALY SEGYS. Retpigrisrans. kgipting pecis.

be HemMH8bLEytbkinBs. aIn'Hiﬁéféhb&* 8mb6dishent ﬁl@ ti’l’i@'ﬁlﬁ@h Bncompasses the
(Tobi(r))), a cephalosporin (e.g., cephal exin

( Ke hdrem@srtl)a}l,onoé ph ndditiol (hegdpsyaé Qge)n} that isfHE ¥ speific or
ftln ZI CefZ|I(r)) cef acl or
rgﬁl’;‘h“és agg.flﬁég prax(r)) or cefadroxil
( Dur I cef (he Formalag! drﬁgsr Pomeila I @ngpoundd, afid bibePBdapdunds of the
éBI axin(r))), an 25 erythronycin (e.qg., erythronycin
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O B S T A GRS B
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andi nocillin pivoxil, anoxicillin, bacanpicillin,

benzyl penicillinic acid, benzylpenicillin sodium
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nopr ul fam de, phthaly]sul face

sulte é‘FW@%ﬁ i apicyRHRe, §hlorts€wc Pogleﬂcwsm% apg dgmeclocycline),
161 a8 maih ?9&?%‘94 39 95 BkdBR8 ﬁﬁs“rhk%m@aﬁ@' (e.g., furaltadone, and

sol @sul'tonej; C oserlne nmupi roci n and “tuberin,

Thefurrotivinechllonided,dpuirgdones andahalogs thereop@gnddnoxaai,, clinafloxacin,

oth r conpounds of the . inventio an al b .
i aRedng erepaglal i ST peu o 6 & Ao La HAmgfhoxypyrazine,

a nt b&ﬁzfshffamﬁﬁeﬁﬁpry@i’iﬁrﬁﬁla eplﬁlﬁﬁl&l@lﬂ'ﬁ{céﬁnﬁ&? BiFadhb@bidie, and

but are not limted met'ocl oprom de, donperi done,

pr osfifacy e sstitfoses (@rgardsathmpﬂéfone,mlmogu@mzsosiwm and solasulfone),
rlne hohenzani.de % dansetron, granisetron,
yd?%éﬁﬂﬂq%énmgﬂgFHVF1éﬂ "/ nonoet hanol ani ne,

al i zapr i ¢ge FaAAIRT pRIAruREREMMIlD ABotpouidsg bttt dutapounds of the

bronopride, bucli zine, clebgprlde cyclizine,

di nm’vhlytmn me@so hei a}glﬁgmstg:md orfermalated ghCOIﬁ]y@ﬁquq yith an antiemetic
et gﬁgg ablgg{t%ﬁ{ae% géhet‘s ﬁﬁk,rlﬁ\g Gre IR)’leHﬁ&ﬁqg ! metoclopromide,

pi p SCOpo
tet ﬂ@hﬁ&ﬁ%@ﬁ@@&hlﬂ@e&zuﬁhp@h{eﬁi@ﬂkaﬁﬂdil@romazme trimethobenzamide,

t hi opr oper azi ne, troplsetron 25 . m xtur
2Q hepedsmsetnqve gra@i%% aarlag@e%#l%?wealmoeg'&ﬂ?ﬁ@&ﬁa%
and,of dl?en? ide] BRGRIUHRB, KiBfho ﬁd% buclizine,

Bffe b

adm ni ere ornu ated I'n conbi nati on

ant cldegprides aydhzmeSdmteuhydmmm |dqmpmdels dolasetione mﬂtdbzlnfb ut
are not limted to, bln%fallne xazo

i t BERAR, TPt ARIPIRZIRS MDIGRR Q1Y PRIDOY i Bf Pe4iRe: scopolamine,
| ndeligXRR! REaRYEEQRRMRGIE dBicthyBR: rﬁ%feoﬂﬁéﬁro?étﬁiﬁx@ Redpiketron, and

oxitrtptah, oxypertine, paroxétine, sertraline,
25 hi adssiesthertofazodone, bennoxi ne, |procI02|de

phenel 71 A5 FRBRIAT A o6 Fegts Ao R, G Sisbe compounds of the
Map§REhliéan weeédiﬁmsm & fofth@aRe il SombiRhtidraw &R iaf @ntidepressant.
adi nazolam amtriptyline, amtri gtyl I noxi de,

anpRajtatie antideprasny mﬂl@de b avei ot limtad fo, éwélﬁhlgﬁ CRIORRZODE,

ggglg %}%%ntagg’d di enz mgl%gtg&aﬁgmé rll(iflelox Z i1l qg)dgocrl]lgfénﬁ\@

30 m ﬁéi@ﬂhlﬁenomﬁbrﬁﬁrﬁﬁbﬂmﬂ\hﬂmﬁp’ertm@ mﬁeﬂu&, sertraline, thiazesim,
| of epram ne, nelitracen, metapramne nortriptyline,

nox i“lgmdqnﬂ’, be@m%mrmroclwé@ﬂwnw@d 1spgashxagldh pislamide, octamoxin,
br Otglh?rﬁe‘i 1 U8 tin 1 HES A NtipkdoR MRt e, St iR rinserin,

adr
mlrtazepme adinazolam, amitriptyline, amitriptylinoxide, amoxapine, butriptyline,

Pt

clomipramine, demexiptiline, desipramine, dibenzepin, dimetacrine, dothiepin,
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benactyzi ne, bupropion, butacetin, dioxadrol,
dul oxeti ne, etoperidone, febarbamate, 5 fenoxetine,

wo eovpoedoadi ol , . f |l uoxeti ne, fluvoxam ne, PCT/US2005/045589
henatoporphyrin hypericin, |evophacetoperane,

medi am m ) paci pran,. m nap

nef g?g%oneﬁuag&za &lgﬁéémnﬁl BRPAIYS ’nel\rf ‘%f‘im pl’ﬂngﬂg %?épramme

Py nElit@ces a@dprathint ARG EPtyline, AGAPHD loRiprindbl, izdtYline,

chl oride, sulpiride, tandospirone, thozalinone,

t of @Ffa%mme PHItER kR UINUPEARING iBRLIHNE ctrimipranyine, e ainl,

ven z n I r

| plrbo Ef(ﬁ;lj mg{éﬁ l}l{lg%eg%b%iagé gﬁlgﬁetﬂ]?éet-gggncﬁ)% nfg{)%bamate,

5)f tféxﬂoxatme,eﬁehpmdﬁxanﬂmeadm ﬂuvﬁizﬁhmé lﬂermaftqbdﬂﬂly&hﬁ dypeticin,
|na ion with an ntlfungal agent. Sujtable
ant B%qet%g@%én?% XaEeneg, il lngeiptanominapring cgoglgbemide,

anp B@fa%él r 0
fl uconazo g Oﬁr%ogg{ehgﬁg{&;ﬁﬁ? I ;ﬁglu?%éel E@n&%{g él gzﬁrg)zl or {tanserin,
but ozundd el rebididno thilbride, slikpiridey &mdd)spllrpné aghozatinznd, eofenacm
tlocqnazole ci.cl opi rox, econazol e, %5 .hal gprogrin,

naf 191X H8R. SaR HEYRIPHE. LofFeRioRanieplafaig viloxazine, and zimeldine.
1@r i seof ukghe Fornhfig 1pR5AM 2 FbriIQ T‘Féﬂ)ﬁﬁpouﬁ@g U4 BiHet compounds of the
conmpounds, and ot hér conpounds of I nvent 1 on ca%

be auientios tar lwammﬁmmrdomiulamd i odrnbianiionwith tah asfifungal

til- to t fl
e pes e PR it Bt ek bp it pt BB PG igin B,
ant litrdc3haRRTREQEIEO I ITusIHa 018 SnSRhd @Y flueyR8ine; miconazole,

acetyl sal i cyl ic acid, 20 nethyl sali cyI at e,
di f baecerazoles glogimagole, nmtgmé&zrpmzolguﬂumyamguanéomrox econazole,

SRR SRRRANEE et ROER o e

ket or ol aCThe Goahhlafl pratugs, Pupndh Bonipanndy afd ofhRPEsunds of the
sodi um fenoprofen ket opr of en, f1l urbj nprofen

oxafFEBtien c38 hedminisieradkardRrrauaed impamabiratemivith an anti-

dro

phe nﬁﬁy fa%‘(ﬁ 1at813>’%>éhg %ﬁ/‘é]peﬁ!e K g;ﬁgfzi%ﬁ}él’a{a ts?%}@/l’rud% but are not limited to,
ani nopyteraidgl aafidnibaematody druge sudhi ad 8alidydickoid; aemﬁsahcyhc acid,

nt agqoni. st.s cIu in t I|,m'te zi | eut on,
26, SR Skl RS saliter Dhnlatin b idasaiiine tesmphen.
st ehﬂo%tﬁd&ﬁi b'ﬂhﬁlgc e@é&olafbohlekén%ﬁceﬂ:ld OnebFEhATRE SSRAE, tolmetin,
di proprionate, antinonide, becl onet Hasone
di pk@tpr@aratd@hldfmaambua@&ne namenmaprascmmdwnzﬁaaompfen
bet anet hasone sodi um

bet anet h t
oo RBRENLASH Gor B R G Far Ve S A e agtoxicam,

Pr Ogfdx@dhad, @wcﬁch@aﬁp fdnokRAM, RibiAcMIfe phmgm@taiéﬂessiﬁhenbmazone
hydrocortlsone derivatives, desonide soxi mat asone

23 e x AmHEYYHES OHBINOPYIING, SIEﬂZpﬂ%and mm@s}d»denmﬂ(@telene antagonists including,
noc

fl uh@ﬁr}g{ i edq§ ozﬁlgl?'!o ’rreutr?] 10§C}1 medr é@ §%ugf fyigmalate and auranofin;

met kygtaidemblugigohe n‘é)OHmstli £ Ql‘dld’iﬂét%onﬁﬁfﬁibpﬁ&ﬁﬁa amcinonide,
fur pat e, %Sranethasone acetate, prednisol one
pr eberleBeEBANg dinrapianate, hetrmalesonn degunciipsonpbIEeE830

Pdﬂ&%g&éé&%ﬁgﬁggn&ﬁ% %@aﬁﬁﬂﬁg tsSdluB{ fﬁ(pshg Orfle?amethaséne

t ebuatate one, 'tri ancti nol one, I nolone

3(acevalatate ploﬁaeuammxrmianae closaed]aieeivalag, hiydrecoriisspeone
hex toni de; and other anti-_inflamuatory agents
i nc xép?fga}ﬂswdeﬁ&%tweﬁ*ﬁe@%d@ csiescri%mhfa@qr@xéwmethasone flunisolide,

gg{jﬁgenz bdﬁﬁf?{éﬂaﬁcﬂléﬁélﬂﬁ' halbh8880 8k dysont! LMD a7 N8 Rone,

 methprednisolone acetate, methylprednisolone sodium succinate, mometasone

furoate, paramethasone acetate, prednisolone, prednisolone acetate, prednisolone
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5 The Formula | prodrugs, Fornula Il conmpounds, and

ot her conpounds of the invention can be adm nistered
w@roobos4usd at ed i n conbi nati on wi th anot her antP@T/U82005/045589

agent. Useful antiviral agents include, but are not

limted t rot ease inhibjt ucl 0 r

tr o6 pRssoBR PRl iR pey e b e fmcinolone

t I aRenide! @Rghcidoldteiii@tHe, and nitmedigslohée Bexabebnids; andfgher anti-

antiviral agents include but are not linited to 10

zi diofleminatory agenty mvludmgghwgw Ematgd o, methetFegien eolchicine,
o 0 G SRR b ot 1 e and

5ri mant adTlﬁEEForﬁﬁlwl pradn‘dgs, Fdrmdlal’laktompomﬁsrmda)lher compounds of the
| opinavir, ritonavir, the alpha-jnterferon

bet@verioarcrs e adminisersd 9 fqmuatwowm%waﬁﬁkﬁ@thﬂ antiviral
pl eg r T r

o %ﬁﬁ dI'SLl,e‘ful BSVIF% gé'ﬁtg ﬂcétdﬂr?g@jt%?énﬁﬁ ol ¢ néﬂg%eta?eolﬁhlbltors
c annd&o@ﬁl@réﬂeﬁde&faﬁdcrgﬁas‘eon]mbitm atbn-mchamsitlie mastar@rtraxmrtptase

I munonodul at ary ent. | mun dul at o
| ncllnl}ﬂ)ét"fsc?alfl nﬁP‘@Ofﬁé? a‘FE&?ﬁst dge a:%vuaﬂggﬁgf H}C@i@ﬁ%gt are ot limited to-
1d ef}; gﬂ%%?@l@%dﬁdaﬁylﬁé GaeQlridige, fifluridine, levovirin, -
rTycop eno ét rapanycin (siroli rrus)

m zvirdrhidive, andexbzympeasg\ualﬂ amfosctmqummmtadme rlmantadlne saquinavir,

:neilco g’glf"}r%’gﬁf?gl"gg EOSPHSerg,lg | ef l é%tsg?rgps beta-interferons;

MO ARS8 AE, %1ev9<ﬁﬁéleﬁ€ecmlfrqﬂé&ﬁanland anti bodi es (e.g.
human, humani zed, chineric, nonoclonal, polycl onal

Fvs, ScF¥bs Feralof progaigs 2Fermeda ﬁomp@un@pm%@éer Compounds of the

inding.fra nt.s Iel

‘ lgf?mt Eﬁé@%gglg flgglgﬁte r%lf% athHPA 3‘%&??‘%1 ﬁg?r} ces),
S Malrhm{Rb1B6dHIR6ry REBR Hhﬁnlﬁmﬁmumdﬁy agéls hmhrdgamt are not limited
conmpounds.  Exanples of T cell receptor nodul, at

i nctoy a@thqﬂo,mxaée,éeﬂwzomldwewelapwp HRide. qyciasperi , mycophenolate

rec%%iegﬁ,(rag {?ngg%%’hfn Qiz I?Q? 3??%&?; gﬁgﬁgr)aﬂ

ﬁABnﬁ]]cﬁﬁmﬂloaﬁﬂdhs)(ﬂ g)nkeﬂanﬂnﬁQTd“obellla'ecéapmrsB@hﬂators and cytokine
Cilag)), anti-CD3 ant]bodies n (Prod
Z%esregﬁptea@@)iula@r@r@elet uphcs, Si%ﬂﬁ@% 2 B fanized.
)r%enc ghoc%l ﬁﬁlc)’c?cﬁﬁl s, (S%ng FaBlbr W&H)Z @@éments or epitope
r| ci n-T1nke

onj ugat €), anti-CD/ anti bodi es
( e. bindidgHragaBMts), Nowki¢ acsd )nolfa;ntes (P8 aipenstt nu@lmn aid molecules

(1 D TPl bS] B R B e b oA Sotpounds.
( | ! Eﬂﬁl 18 BF T c&iPZec@piok ﬁﬁ)@hﬁﬁ)rs Mohide Ghoit hee ndtinitkadb,eiti-T cell
g(ane l.i m (Genent ech) and anti-B7 antibodies

25 e gac;pﬂoﬁﬁﬂlbmlws (¢.&.DBEej- L Déantibrdies (4 smeMoks 134 Boptnger), IDEC-

- <CRisp PRERLA B SERBRBEY ST AL AL a5k fes Bihsen-

t he cepby)aaRi Db antiSélidie 20 00V E@BEdRCDetiga 0abs) JOKT3 QJ ohnson

domai n_of a TNF-a receptor or a_fragnent thereof, the
ext Balahinsan)z0r Rigwan CRrantr gD a{ltsqué%Se(gtgo AngRLIEDS Ticin-linked

fragnent there r
| L B ol e ARRHTER, GHASIIAg), 88 s
3(? Laﬁﬁﬁﬂlfﬁlfﬁegt ﬁ?{ egﬂo (igagd 111|d|1_16<t81&1id1 antibodies((k. lg) IDECLBI:{IDEC)) anti-

IL-9, 1L-10, IJ-211, .
| L- CD52 antibodigne. s, ceMPnﬂHflgr@ﬁxxn PNy CR2 qnnkpc%@s, anti-CD11a
PN Yiiv @4 (Y R im3Behe ¥Rk hitParit BRI Rhbo Al (ROIDER-114

(IDEC)) and CTLA4-immunoglobulin. | Examples of cytokine receptor modulators

;—

include, but are not limited to, soluble cytokine receptors (e.g., the extracellular
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(e.g., anti-1FN receptor antibodies, anti-IL-2

receptor antibodies (e.g., Zenapax (Protein Design
waaws)pyqos@nt i -1 L-4 receptor antibodies, anti-|REBUS2005/045589

receptor antibodies, anti-IL-10 receptor antibodies,

R
ant itbOog RSeptcdidr la-fldemknd iRRbt, had 'tl?e%xtﬂa@elﬁ%&Bﬂ dohkaufﬁ of an IL-6

anti bodi es, anti-IL-8 antibodies (e.g
( Abgesepsox ot a Aagmentt thetept), ayzokinesi dyduigsents thﬁeOﬂﬂ(ergpmmarlbukm

e U Bt Dt B ol Bl MR lEd: B Dol TRagh fins S e

§ onhhiBEFeio@NIEM)Ld) TRN-RIBNLy, Whi GMV-OSH)] Rt Sytoltifiédeceptor antibodies
enzyrres including but not limted to inhibitors of

Hov (peoentdiRN reqgpior 28tibedias) ant-Ho receptpriantibastiesde.s. , denapax

(1 QRS R RRT B daPE M o Bl Ris TS el B anibodies

For nutidl}10neagtotgmitibbdies uhdantl-1ICODREOsEPELE andlbudlicdh, harti-cytokine
conpounds of the  _invention can be adm nistered or

f or rfifibRdies (o8- ABHIF NAntiSpdioy, eptidNErgetntibpies nti-IL-1B antibodies,

. h . . .t i . i y .
1 PRLGIE A oDl TREATES URBARS (0 00 PEHTE S PG it aniL-
or il2 antbdudiesdt i on wi th conpounds that inhibit the

o o % iRl ki3t ot oo g s o
Aci qﬁvent?lglq Sartid g&n%}us%ég’dlor fgﬁm‘ﬁ’afela ih @anghltaE&?wﬁfl an‘agé}ﬁ which

SpGCl Ic targets such as those described I n
X.  liribigsviral 200 ( Dclutling-tait ngElinttted feoinhibitarslof HCV protease such

1Bhe o Bl ARL A Bt LTIy B > ifras SR EH i prodrug

‘coninvags gaempha@mcaﬂedals I, Cambridge VR, vi ral

replication. The Fornul a prodr ugs, Formula 11
conpoundsthe ﬁfmn@ltarl@m@ugq; Bgmsla &k camounilsyaad pthen C@EPDundS of the

cyt STERbT bR Bl Sy Toftba G SRB ANt o g whih

not 111h11‘ﬁt§ H@Vt lymélfa% &L&h |ﬁs thode {éseriBed in Wi EntreMigI Fadgets Infect
é i nter| eukin-4 g)?b |nterleuk|n5(IL-i§31}1 .
2P nt é?lF@deQ%@(?) 20739 ormrﬂo ISR tith qamERoppds that inhibit the

S lh b oy Sl B Tt dphy Pl o

i nt @Mcémkzdm Nicléotides NayleicAcidsee03; ﬂﬁ(lSFS/)eldB gy @wtith inhibitors of

fact eryt hr opoi e pQ | der gml _grow h
f act F@g cifijntastusih gy ke desBkeg e SotRtes.
PCTHd5280h/184%589 factor (FGF) granul ocyte

macr ophagé stinul ati ng factor (GW CSF), granul ocyte
280l ony st’EhmIFIoanuhag pradrtigs, Fo:@ntsH) qom[unmd@ laag ethent@npyounds of the

stinmul at.i n act rolactln d interferon
(1 Frgeatio fan feadPinsiesed on farm BPg B binffin 1B Fpgenk which
Pr OGHBiPs vifz® kdPHcaidd. conmpounds, and ot her conpounds of
the 5 invention can be adm nistered or fornmulated in

combi nat i1ia Fermalaf prodings Fommla Mompcmﬁldh @ndrothes compounds of the

Ir 2|C glgvde(fxﬂal? o & aedn?uq}stelré({%rtfe Sodi8ed lnllJ E&hB | Binf 1019w1qﬁ cytoﬂmes

30  Examples of cytokines include, but are not limited to, interleukin-2 (IL-2),
interleukin-3 (IL-3), interleukin-4 (IL-4), interleukin-5 (IL-5), interleukin-6 (IL-6),
interleukin-7 (IL-7), interleukin-9 (IL-9), interleukin-10 (IL-10), interleukin-12 (IL-
12), interleukin 15 (IL-15), interleukin 18 (IL-18), platelet derived growth factor

(PDGF), erythropoietin (Epo), epidermal growth factor (EGF), fibroblast growth
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hormone (LHRH), growth hornmone (GH), growth hornone
rel easi ng hornone, ACTH, somatostatin, sonmatotropin,

wa eovaewedi n, parat hyroi d hornone, hypot hal amPCT/US2005/045589
releasing factors, insulin, glucagon, enkephalins,

vaso 10 cal ci t oni hepari n

or B emcuioraf apPviuse TRt g TRVECS Frutocyte
0 Io ' RIS stitnBiink Fadtby (RCIF S nhdtkd pha e golbny stnatingfadtor (M-CSE),
endor phins. The Formula | prodrugs, Fornula Il

corppolactifs an@nﬁer&rhg(m,mggum-a at 1l IFNnga2bon can
be adm red t
(3- £ nt e oo tisg) ol EBhfda e FRBRRS dof il cBmpounds of the

5 NtigidRoABaBE adthiistérsd er foemahitdisihaohibinalibn With Heomondsa

| prodrugs, Formula II_ conpounds, her, conpounds
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i nat i
ottt e b uiEhbRE R, st efeashioRtiuc
al pheTRasorhtodtetig Rpmalondpinf mmertomleqhhapzﬁhthynom h@mone
Pe -Intron, Pegasys, conse sus I nter i nf erg
e HaEHe BT RO IO ORI, FcRre e
o 0 thétt and
"&?m ni é%lgﬂr]ag fd%@?]g at e fﬁé cag%‘glhr?gﬁﬁg{]%w@ﬁ an o
a b seatyphl @pimde,nhaﬂnﬁhyro;daatnmdatﬁrg harmohess @nd/\mdﬂhphﬂé& get
the |ympatic s Si Emd’é,‘lﬁﬁf ﬂu}ﬁni?!]ﬂ%‘i' blg]!:poﬁ]l? and orﬁlér cgmtp%unds of the

sodi um g

N- | fiW Mon¥eaPbERbLARYERD 08 f&&ulat&ﬂ?ﬁonﬁﬁf@ﬂnmlﬂﬁk-hﬁerferons

and ose reported in Muiranishi Crit. Rev. Ther. gd
25 @hmh mmiu@, but, gre Rotlligized tahingdifaren h@aéaymteﬁ%&rpb%ﬂ

)T R SR 5t O R R s o

en Cﬁﬁ%ﬁﬁ%n%e ﬁﬂﬁ{nﬁﬁt@@dfok c%ﬁnmaw@ gmdmblimtxlmmth &-Inntgrferons
one Or nore ornmul a rodru ormul a

an dwmchemclmbmrq @Oblumg%top H%@FRIP% AlPAAd, @%Féfc%ng ﬁaﬂae %
absﬁaf eLon), N RRANE ﬁgﬁa- ﬁ%&%f #: g TR #eﬁﬁgg’ %Héb?lsus interferon

For ompounds conpou
| NV @Rtk @) a@halbafegstni ni stered or fornul ated i n

conbi nati on W|th an al kyl at i ent
281 kyl ati Roc Egamnla Tprkigicto e BB inginds; 9 s mpounds of the
nit [erIgﬁﬂi et Snis@ldd: $HnTIINES in SBAMAIBR ik A€ Bbsorption
al ky "t Snat es, nitrosoureas, triazenes,
mec hhlmmeérhpamadaﬂy ;&uisowhmhpmm the lymphagit ayﬁt@g,, mcludmg, but not
mel phal an, chl or 7. WO 2006/06608
PCT P DR85S 8 ORI BRAT R 1 oY Gy altopyranside
bus gy 'mlgéﬁ fﬁf@etllengnd tﬁ@JeQ%&E&QhMuﬁﬁi@Hﬂ@ﬁﬂ Re®: T Drug
‘tenpzol om Formul'a I prodrugs, Fornul a Il
280 n’ﬁhmndsSys&ﬁHlchwhcbosﬂm;dndglcg@omﬁ@i Y iglesencedn ity gatirety.

the o r the eutic ent c C d

Qﬂéﬁ-‘gf‘%WH %o% g]ll Irss? ﬁ l?e ﬁslea q’h § kaé 1¥1v91g10n also
ertb RelédHEREses @ Iﬁ@ﬂﬁ&tfeuﬁdap aoxﬁpmmsmgpr&mgmmm mabre Fbrmula I
the invention’is adm nistered concurrently with th

adripridsagsaFommlal comoneds. 2udeihepeupandhfle injeptipn and one or

cann?o(%e asro%pﬂonetni]1 Sae conmposition or in a different

30 The Formula I prodrugs, Formula II compounds, and other 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, methylmelammes alkyl sulfonates, nitrosoureas, triazenes,

mechlorethamine, cyclophosphamide, ifosfamide, melphalan, chlorambucil,
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conposition fromthat conprising the conpounds of the
i nvention. In another enbodi nent, a conpound of the

WO pwe/6608n | s adm ni stered prior to or subsequeeT/USIHOL45589
adm ni stration of another therapeutic agent. In a

2 e FIRSE Wiy a AR RauRlogb Sp sl ahyfackBazine and

undeegofdomidel S not currently undergoi ng treatnent

wi th anot her_therapeutic agent articularly an
ant i vi r al Thedésmula r@@@g%rfg)w@wmpwdmﬂ@mer@mmmds of the

i nveptd i adm pi Lon. .
T TR IE I s—
6t hesynergtipdlynds agfrefetred embedihient) awohipositio® Bomprising a compound

ddi t.i |t [ t. PHARMACEUT| CAL
OSSR DA AT CPAIIRHAY bl FSBstration of another
CoMgsitd d i . ; - o
S
c onppompdsitiof fiohethancoaririsonrg the 26mpourmls pfi drenmeaitionc &h hiyother
acceptahle salt, or hydrate thereof, are also
enc c?%%’z?_g%ﬂﬁtﬂ/c uinH \9g i BHMHORS WIH‘&&F&%‘LE%%O% shRsequent to
107 tAahihiS¥ RN FAnBmMYr RerapiiiticideRt. | B a Qp@ate edibGRRRht, 2 compound
(i ncl udi ng sublingual, buccal,” rectal, "nasal, or
vagioh &) invgmdionris edministqreditel aipativgt whb bat soteoerdously undergone or is
intr scul.ar. ‘bolus injection, intrgarterial ro..
| nt "RVRIELY ingigolng sieatient it apother bt agemk magieularty an
Pharafticieltage@l conpositions 25 and dosage fornms of the
invention typically also conprise one or nore

phar nacedt Paaempodiseat theynetheds pihe irventiat eomiprisedbs age

or . n. alternative
130 i pdtlon bricl bERBI R Gtulg | o, KERIRL K Smpoungs, and other
by tcbinpoemdsaditieiniventioalvwidesit an kditioha tHerdpeQdE bigsnt.
J || co hour d, or ot _her ¢cQ ond of the

T LIQ) ORMS or

| NV 7 CH a et e = E8P ZRa LS AL
hydr at e tPagheRbuti . I . Lt .
t her apeutic ageﬁ%léﬁ%@%lﬁnsoaﬁa%ﬁ ti éﬁ&ﬁqh‘%ﬁw%?%%gﬂ?%smg a

age ffosmillad lpuctbygd) lformaule Ihatmpdunids,edd bher tdrap@urlds of e@ invention,
bove. The conposition hape, and type qf dosage
2B L2 ghamESitiiaDier SRtala ot oxavicarp Herepls g albp@nenmpppssed by
on iheintedR: HPHidRNATRAS fofmSs 85 A3 EnveRlifh gﬁg e lsBitdtEfor oral,

acute treatnment of a diSease or a relate i sease nay

c ontaticasdl gingludingrablingiab fouocad, roctal’ Basal) op G9ginAIR,GRSteral

PCT/ 05/ 045589 nore of the.acti.ve Lngredients it
com T RaE AR o T RusehRE SR ReH e arparipRa. of

t r eaitFABhowR), tFaNEISMAE oflicpRAS BdmiDishatidh.| PharmaBafRAL &nfositions
dosage formmy contain smaller anounts of one or

2ppr angflosage foggisi af éhg ingensigndrpisallyt alswegmirise Hne loa moan

or al s . 1 toh ane di sease, or
o ORI EARE SOuEE SEIE G PR A omempaee
dosage f @i o alesinaiNeaateditvnht] Nplfarmavericil @dmiokitiod @h¥ompassed
from agne %no_t her will be readily apparent to those

W

ski [PV &ys prbpdigent includesa Farngula I peadrygy tHopmula I compound, or other

B LR e T L —
30ut and &t least ohé¢ sdditichal therdpatifiesgent. CBodmales ofcadiionaBtherapeutic
suc gggl%s include, but are not limited to, those listed above.
The composition, shape, and type of dosage forms of the invention will
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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soft elastic gelatin capsul es; cachets; troches;
| ozenges; dispersions; suppositories; 10 oi ntnents;

wa@ an0apoba@sns (poul tices); pastes; powders; dresBCTIYS2005/045589
creans; plasters; solutions; patches; aerosols (e.g.,

nasal SpI-gys, o Lnhal.ers els I qui,d dosage .
ot Rt A achls e b catbusen ot pSippofitfiuss i e chronic
pat iRAtmeritd¢ méOLJaﬂlg dseaqRe rﬁhﬂaﬁy,(aﬁpa@emerap@bsﬁg@ﬁ)rﬁfmay contain

non- aqueous |iquid suspensi ons, oil-in-water
enulsgiablasameunts ofieneer maore of khe 4ctive uxgr@mntsit gomprises than an oral

sol uti ons, _and |IXI : i d dosage sui t.a
7 or s Toup e i fksteb Pt Aerdsfy Tt P ways in
St erwiieh sgtcifitsdds@eeorms Exconglakied®yahis &fﬂ%hﬁb@ wsll setlyifebil one
that can be reconstituted to provide |iquid dosage

f or rgothgr wilbbe rqadily ppnesent & those skiledindhe ait ¢e. e s £emmgton s
gat gl %Jéﬁﬁk&ﬁ&a&% TRESH 'mék 1919&%81%3 tEa%{b% PRY1990). Examples
osage forms conprisé one or car

excigiidesdge fOﬁnsdinblueatbm aBUiot ahhede@(cuableesn b@lae gcapsllds, such as
known to those 20 skilled in the art of pharnacy, and

non-sPftplastig @elésea Anseles:gracherpitgashes: é@@@ngﬁSeﬁlﬁgeralPes ‘suppositories;
rov ek |

B RS E A B o PRI B Rl BXALBRE Mot lasters

co m:sohltionszrpamhesi (asmg@ls f(@ g r,maiﬁib epraps arintzalars); |gelsy11qJI1d dosage forms

factors kno aﬁ art . includi. nq but

| i miSPEgple Or qrﬁleow%w aﬁmwﬁtr%twe 198 PaHET it e prigE pspepgions (e.g.

adm a'ﬂlh%lﬁro? dohQ oﬂ@ilhﬁﬂt su Zlg KioB¥ AP Svatd @hulSRas Q)?a water-in-oil

forns such as t | et s ‘may contai n exci pi ents not

Sui thmlud anulgeas), Bpl]mtmsnmdr dixisoBaué dosgerfornFsaitable for parenteral
ui tabi.li of a artlc l.ar, ex i ent al so depend

1S B sich to e iy lg SRRl ryREH SRS sotias)

for rﬂlatUah He rEboRstithied td ?{ vRRI i RINE BFRASS fols SR ﬂiﬂ%arenteral

phar maceuti cal conpositions and dosage forns

nﬁﬂhﬁﬂﬁ@maﬂﬂpwemhﬁgredlents since water can

faci|itat t&&‘ 8%29}11%8&&%??&6]1?}2588[0@ %@d@s@?@?o%@%oglgﬁe one or

exanpl e, I'on o

acceapoére d:atrR:r:i kecipleats e dduénts.aluitiblsex@pientsme el Dknown to those
simulating long-term storage in . order to determne

2Oharskdiedin g %,rg : fsl?li’éﬁna&é’ ancbngn-limitinggxamples of spitable gxcyients are
f or gﬂfé %@F&efﬁv a?ﬁ&éateeér T ’1en‘£l fs%utgb e @dﬁ&ﬁﬂ&ﬁﬁmn into a

ity rlnC| ctice
I\/ar qhbrmedekdeal cdiMpodifion 9B BagpformIléPersis onlarvaeitysaftfactors well

and 39 WD, 2006/ 066080 . PCT/ US2005/ 045589 eat .
acc j@@?”é‘tl@ theat e g 1o Himgted doy fhe Waﬁﬁbﬁ'ﬁ’&g tﬂer‘?ﬂﬁége form will
the lﬁfafdﬁﬁﬁlsf&ed’\%tazfaué}ﬁ Far ERIMME 8rhiQds £ ToRRs Qichdk BMlets may

si gni ficance since noisture and/or humdity are
260 mrontayn exvipients eotesditedifarnge mpMﬁmhd«&agﬁMm e suitability of a

kagl t t,
P or ottt e Pictfihy APoRED R BE SeRiT i ivs ipsordipptp fhe dosage
and fgggage forns of the invention can be prepared

usi ng anhydrous or | ow noisture contalnlng i ngredi ents
and | ow THus inventéondprthereneompassesandyapus pbarmacaptical compositions

or ot QR BT R Bk ac PR B L st R e e

300i niegiadeton Afsoieiofoyind MFuF Gk OMPleCBBRAELbh 0P Svater (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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10 are preferably packaged using materials known to
prevent exposure to water such that they can be

WO p@boc®so i N suitable forrmulary kits. Exanpl esPOf/US2005/045589
sui tabl e packaging include, but are not limted to,

hermetical | eal ed foi | astics, u

co rheat argpler %%tsnﬁ %ecq;p%qsg)ton sofe eclomlggt&]%cﬁ tTthg Stﬁe effect of water on
P aci(ﬁ)rmﬁ_ﬁﬁoh @a‘r%ht bfQftedt WidniBEanBd RO RAGe and/or humldlty are

phar maceut i cal 05|t|ons and dosage 15 forns that

c ommm«mlw naccumt suraurenzand g Raekagieg, sigragepshipment,
whi an t| Vﬁaﬁi i ngr edl ent will deconpose. Such
t}’ﬁag’ %%%e referred to herein as

5' st abi | i Zghydrous phatistRutibil compesitieis andrdobape fooms of the invention
anti oxi dant’s such as ascorbic acid, pH buffers,  or 1
sal canthefpirepased usingeanhiy@rods et Vs mgiRire 99‘&%“18%% ingredients and low

exc nt s specific types of 20
actl?jslé?qr?la’lt %’&Vh‘é“"?ﬂﬁ?%‘?d‘ glgsage formmy differ
dependi ngan@Rhj@edsytarmaties compbsitiat shduildﬂ)et pntparcd andhgtored

route by which it is to_be adm nlsterqd
Ho\/\wbnthattlty phlirous sy ds mamiangss Aqcarding)

§e%1§18 d%mg}? thfIME dv&f‘to Evéi‘it exp osure to water such

phar ceu y “acce T'e sa rate her eof
confhii they Oard barpcluded ﬁf)@uu:{gletfermulanmkutst Expmplps @ésuigblepackaging
of about 0.01 to .2Q0

o e R AR Rsbepaoel seed Tl Ry fose
thatoﬂlﬁgwgab hR) fwste?&)atks Adrduap padkat i on can be

presented as di screte dosage forms, such as, but are
not | i m Thelinventjont faithet encompgsses pltm@ﬁu@cgla@pmogt}mns and dosage
and |iquids

2Bk 3B Eshb  rU iy wic a sce

aﬂoﬂtgt&haft vARdbdRnpRE! SHEEESBpoudls, avidcay réferrpd eﬂmmﬂ as
by nmet hods of pharmacy well known to those skilled

t he“siahlllzers encgeheblal arg/notrkimiteskfo ortiox jdants FHelb &Y aseoarblc "acid, pH
SC|§ es, %E Mack Publishing, Easton PA
(19?# "I‘g; P oraI dosage forns of the invention are
pr epar ed L 6o pbiits gnd tpes afdxcitgerits) ghieeathewnts sid spaciéin types of
intimte adm xture with at | easf e excipie

2 e BRIeBIen g1 0¥ 04T BO8 OV EEHFRRSDREY b S gBRuch as, but not
conyenth %] Fhe ?erlﬁp\%ﬁﬂ:vh\/: 1§1§|to 5O BRI B 1 SRR I ¥RNever, typlcal

Exciprents can variety of fornms dependi ng
on tbegt dormsodt tipr iapentiin comtiss lcompiodnds ofthei inventipataraén.

For exanpl e, excipie ui | e se. |n

nq@hwelgtqaﬁg RESRA AR e ¥ fihg to 1500 mg per
13 RrvididoSls of DHPD D1 t@Qb@mgﬁtgcﬁiqh flavoring .

agents preservatives, and col oring agents Exanpl es

26f ©xal IDosage Fosus t abl e for use in solid oral dosage

fornms (e tablets sul.e

i ncl ude, I%H{m;g:ﬁ\gd %Ledmpeﬁxﬁl?rg d)fltlbe g?nélrogl rliléag ggesﬁlgtgtﬂg 59 oral

M CL@meli¥PdtfnchiBe prRkséntbd §§d1s<§ibﬂeld©§ttg@ foisy @u&lﬁdst Mg are not limited
agents, lubricants, binders, and |S|nte3rat|

ageiin,ibles ags chevableriabletsacusplots capghion 2ad tiguids e ¢., flavored

;g\k/) gﬁ%@:gﬁgﬁgﬁ%@e S ) e&n‘teaﬁg ?)Eep&!&%m%&’ aﬁ&ﬁ.ﬁ s of actlve ingredients,
360! iafld enesitR ;ﬁéﬁaﬁedﬂf}ﬁmeﬂtods of pharmacy well known to those sktlled in the art.

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

ts.
g'rous compositions

active ingredient(s) in an intimate admixture with at least one excipient according to
40



enpl oyed. |f desired, tablets can be coated by

st andard aqueous or nonaqueous techniques. Such
walomagesoBor ns can be prepared by any of the neptmus200$/045589
pharmacy. |In general, pharmaceutical conpositions and

dosage_f re aredb uniformy a intimte .
i SR HGRE e p et el fe s Eelpiinl Gpgake a wide
f i nelayiedbofdbiistRpesdihg On €Y folif b prePhrabieh desiRddorl dRMnistration.
shapi ng the product into the desired presentation if

necd¥s gkymplEoixcipienipsuitable foriedn osl ﬂMbEl cgrraspaolech)s@a forms

co ar kN PLesSs ed ta

o erBTRge. B0 26 aBPuBl B8, MREPLTRIS ik e, EA e agents

V\A)r&ewamgés? gh@®ed1erihg agenty. @cafﬂp%@l of@x{ipieissuftibla for use in solid
er or granules, optionally mxed 20 wth an

ex cigsrleinsagenarrts: & dividess, ébletn saprdrs, #3d onples) rplvde, But are not
oo APBASISTEILN, S, sl S SRR i sgens

excilpbricang, bindérs cad disiniegeding Agedtsal dosage forns of
the i nvention |nclude but are not limted to,
bi nders, B§crpssf] W%Sﬁpégcirawsyatl%aam% apg gapsules represent the

1B NqRES ad\sdﬁ'te{g@m b PfostSSurilfoRie rﬁq%gf?éﬂ %a%@ bolid exgipients are

conposi tions and osa e forns inc are
| i mengdoyed, If:dnsned;,ttabletls capbe adatedsthyastaidard aqm:bhremr nonaqueous

starc el ati ural and etlc uch S

S adr T DAL FlOBmS SO EDUES BY ey AEHE methods of Bharmacy.
al 9ingbRsal, pPRMEes Rt é@gﬁﬁﬁf&hbm@a&ag@fanns%@ﬂ £&Eby

and its derlvatlves (e.g., ethyl cellul ose, cel ulose

ac etuaifermiyzang @%yn@tt}yyadrmeing mhmve atg:ed;mts sotbiligmid carriers, finely

15et RETREEhgH conle. of bOFEhag e Y B O igh B8 e desired

hy drppes¢ntatipy If neBdsharly. cel | ul ose (e.g., Nos. 2208,
290 2910), mcrocrystalline cellul ose and m xtures

t her eof . IOk Sxgnple, aiablet panshesprepareciby eompressiewor mokding.

SP :‘C S@gésﬁg ?alglle‘rf]éjlgﬁr?]@fé L}g' eﬁﬁ%d ?;9‘ ?lgg‘m a {Jﬁgblte machine the active

t al dngredienis i freeflomdhe forfresugh as gchalunloe grﬂiﬁlep,@@@hélly mixed
talline ce ul ose,

20e g {V}?lg{ éiexmmqltv\ycﬁlé@gtl@gs & Wd sade %gggtlglﬂmggg gguitable machine a’
kaol R mrB 8Pk B{Vdel%ﬂlcbﬁipS ﬁlglsteﬁeﬂ Wlfh &1ﬁ diluent.
ereo

pre-gelatinized starch, m Xt ur es
bi ndixanypdesfaf xa@pients thﬁh.a:anhe estdiio akal dosqgesfonnsmfsth@mvbiméaon

i nvention is typical resen om about .
o GRS . BiROE R s BB Sand Tobricants. Binders
COMR@fABIE B} uSé iriRRgScduBitNcomp &itl@)lﬂbﬂlﬁ Jdaag@foﬁﬁs include, but are
‘m crocrystal line cellulose include, but are not

2P minoeHmited to, com starclampotdte sfsmhdomhwrmes%atmlnauual and

AVI CEL- PH 103 AV| CEL RC- 58 V| CEL-PH: 105, (gvai{ abl

T oNVRRETCRP AP S e R bR E e H74 P M,

Avi Qﬁbvd@ﬁid@ﬁngadﬂﬂﬂp 'gﬁaﬂ‘@ﬁﬂf ceffibse MAdtsiexivatiRS (£ BSEMYf cellulose,
An specific binder is m xture of mcrocrystalllne

cel |0911@1§ée paigtes @@rbgﬁym@thmbso;lnbsmalcmm, Bmlum@aévgxm@yl

oxcicoEge T et o 0h S RS EEBoebreptbl SRt
36t amgtrokyPfdpidvhethyl cellulose, (e.g., Nos. 2208, 2906, 2910), microcrystalline

cellulose, and mixtures thereof.

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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Di sintegrants are used in the conpositions of the

invention to provide tablets that disintegrate when
wexpedemdsdt 0 an aqueous environment. Tabl ets t hBECT/US2005/045589

contain too nuch disintegrant may disintegrate in

stora whi | e those that cqntain too Jittle may 15 .

not k %glr mawytols dligie agidy w@eﬁt?r errs rge{i‘ﬂa’é?‘f f%*’l and mixtures

des e Conp | ém?r fll-@‘li? Amasdutical C%H{posﬁwthé’ﬁnventlon is

d|S|ntegrant t 'S ne| er too much nor too little

to q@ﬁaallyrprasaitlm fmlm aout 60 & ateuedS weight péreem of theepharmaceutical

i ngr edi ents shoul d be used to formsolid oral dosage

f or ARMPSHIDE Oﬁ M8n. The anpunt of disintegrant

gised var sespRaRRHs P ﬁﬁcﬂ)&%’sﬁaﬂﬁ’l@ c@lﬁulo§eolhﬂldh@tﬁu9£ke n%'ﬂﬁmlted to,
I's readily discernible to'those of ordinary skill

t heﬂ@ﬂnateﬁ%lmﬁié s A0 I0HA P dOLs AVICELJHHpded AVIREL RC-581,
i S PIEE A TO8 ptAte e drong FFR b i AL § b Division,

vei aRicePSA16€ Mar6iis Hbsk, 'FA@girﬂrﬁuxmr& fhefto€gAARD&ifidBinder is a
can be used in phar nmaceut | cal & ositions and dosage

f or mixtofe qfim@cmvsesmlhmcqlmqsga@d s &a@Oﬁmethylrﬁeﬂlwse sold as

o,
1 AL SR Do T ST GRROBRR o i
Cr OsRMbe QOVIE EL-RPBL- ped T8 Gihd IStdaclpts0@sisMum  sodi um st arch

gl ycol ate, potato or tapl oca starch, g{e gel ati ni zed

starch, bisilpgtantyashpsed ip fhecompositiens af e Hyen%?rh@rprowde tablets
cel

¢ o ML S Kbt AR comain o
dosageh dfsﬁrt@anrfmawélsmmgmte nnsuonagc‘,lwddte thosetthacentant too little may

[imte cal ci earate Ost
1$ﬁ nap 1s18§egratq a esH;p g}t%pr 15}d|ernt%g %g@qﬁm qpn 1§18p% e‘f%lfs a sufficient
g{nto JﬁYtg%ljaiﬂ BAEis kiR koo RhEEhorAbY GiftleSto dfrRAdtAlly alter

aci sul fate, talc, hydrogenated
veg ﬁteableesemf Ithe( g:tg/e 1ngredunn|ts shmﬂd bc usqddn§@1mjsqhd| oral dosage forms

sunfl.gwer o ane oil ive oil

soy Btﬁ’ﬁ 1’6\'61“;10111 ziﬁ% agppnfof ésmt%?ﬂ% usgd g%rtlees ba%et%hgﬂon%ﬂe type of

| au !f&%hﬂhtloﬁgﬁ{d is mllfyrm@eéﬁﬁtﬂé td these6H ordi@si skilDibethe art Typical
| ubri cants 1 nclude or exanple, a syI0|d silica ge

202 vhﬁmwg@;t@eb@snpqsmnnwsgmeaﬁﬁt@aabout( OaEfRcabopt hi)welght percent of

tured b
condin i gl sehEfufEle PouP3 eiftpploplidgifoerant
Degussa Casintefraftsahax, cah¥p ,us@%ﬁ-pﬂaﬁhdce(lﬁcal pompaitions and dosage
silicon di oxide product sold by Cabot Co. of Bostaon,
va) formspf thedinyension inglade but arp oL fo; agar-agas, plginig geid,
ar ¢ %l%‘.ﬂﬁr?@irﬂ)(y a't'e?‘?ﬂ .lho%rﬁ I8, ¢ kc%%ﬁnﬂelﬂe& AR, clos'i)owdone
wei g percen T har naceut | ¢al conposi tions
26l0s poRciili patasshirm, smldmm sﬂai‘tmglycmieee ipotaoo pnﬁaplbeajstarch pre-
Del ayed Rel eas of the

di
i nvéﬁW‘Bﬁedﬁﬁr e‘E@ %?'ﬁc $Sef ISS B eEg]ﬁl ngfr’tt?‘ I eﬂgfoéedssgums and

nmea ﬁ’l{r s i very devices that are well known to
those o Of&l nary skill in the art. 10 Exanpl es
| ncl ude, Lobticartsthabtan bemst:édl plmnnamaealaemposmm dnd dosage

é%l‘?l%gglﬁgealﬁamglqydggl-}ia@ ugérgygt é@gec? gd 68 E%ggearafe magnesium

@ 5%9&11721@7 mireralk&ll, Fli%%t m'i’ne@ﬂ%lﬁ BiFcertn, 8ditdV GnanRitSiD folgetylene
and 5, , 566, each

glycol other glycols steanc acid, sodium lauryl sulfate, talc, hydrogenated
vegetable o0il (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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which is incorporated herein by reference. Such dosage
fornms can be used to provide slow or

W@ 0vb/0aoBed- r el ease of one or nore active i ngredi/@s1085/045589
usi ng, for 15 exanple, hydropropyl nethyl cellul ose,
ot her mer matrices, gels, perneabl e nenbranes,
o oA FROSL EoRemarIpe oA o S nerao. GRS Gpae: Mg coagulated
lip ¢ OPah I
or ouE S syRLEROSRRELER Bl b FLERTRA TR LRGP EARO-SIL 4
pro g;grdgemnsﬂlc‘anldh@hﬂeepmdm Boﬂdlbg)cCatmlt €asd Baston) IMA) @and mixtures

kno to dlnary ski | he art

i ncl ?qu&{q o BbdebrcsRt aﬁ%?ygi%hyea igan At gf less than about 1
gel evsél;fﬂﬂ rﬁ)faR:En@& {HS M&L&@a Rt ogﬁlohp&r@déhg@fo%m@ﬁnts fa@uch they
I nvent The |nv ntion thus enconpasses sSingle unit

dos ageintapomtali t abl e for oral adm nistration such as,

but t limted to abl ets, capsul es, gel caps, and

capl e Sfor controlled-rel ease. Al

control | ed#g |u@g%§ﬁelﬁ’c§‘ 8f ﬂieqlw&msﬁikarpb@mgtéa@d/sy 8ontrolled release
comon goal of "~ inproving drug therapy over that

ac hinesaagioblyy délisiery doicas diat aest Wellikeowmtocthpseraf ordingey skill in the art.

1hondraplen S o8 P BalPbl Rl e FRUPHER il Rasepe Ve

charagiiser70z8916899; 31530 80%7135598 daggarﬁltmwsaneesjeem% 5, 059 595,
errplo ed to cure or control the condition in

i i Ko BP0 583,098, 34360 690 4desS. 574, 26T 44566, cach of
rel easg, § TNy HAGAK! QRRAAGE kinldLalbeldey to

drug, fe requency, reased patien

conprovadeslowl ot caﬂldd)llddaﬂleawﬂdmlolr @tbre edtivasrgrddients using, for
fornmul atj ons. can be us %Qo affect the tinme of opset
18t £&MPBYS» laydremeeylneq@aﬁs yoses ptheg pol IV @ERAEICe £ l5qpermenble

| ev %ean&%néshssxﬂ&t séﬁg ﬁag fl£ Weoft vge,qﬁmfdﬁnmynﬁ&%es,
of si e er se) . st
co ntmlotdsplmbrese lbeasembimation thbraoﬁm pmelddelm dgnizeld tajease profile in

| nor B PIERAR SO (PP R EAEHE U oPg fmown to tose of
t herR@amyiskill thind e %99@&@1@ BRRL dBSTbLPREOR, OAPBSRadil selected for

effect, and gradual1y and contlnuall& rel ease of ot
2er0 use wnbfth@aqg'eungrn@pms af the inyAngiopethe nmenmmetﬁlap emqrrtpasses

ptoph tic effect e aneten er od

01 e rgniforege Fipn bl B SEMENSRIGR oty Bipnot timied v
dr ugabiléts,t dapsile] gelchpse asltl cigpleidigiat 41 adghebfe donttdlbd release.
dosage format a rate that will replace the anount of

drug bei ryl sonmllaéﬁplpwwhama%&maépmum Bavye heopway goal of

Cont,
ot Pl G R <R Dot A Rbonc R Bpmterparts.
2651 mitdetlyt he usélof art eprpgalht designed amfmled-wl/aixmrepzratmmh& tmedical

physi ol ogi cal. conditi ons or, conp Par nt er al

nds.
Dosatffé FFBCWEWZE@ Ry aalagﬁlagnpg Hms subt av&s emg employed to cure
adm g ?%e lﬁ'&tlﬁmg&{uﬁi%hi Bof GHL. eﬁdvér@ages of controlled-
|nclu3|ng, ut no m t cut aneous
i nt rreleasedusmlaticislideinde oaéndedi |anql'et3t ofcthg drug, reduced dosage
i ntranmuscul ar,. and intraarteri.al %g%ﬁ se their

adnifFR9uEny: Pshincirgsedpatigntsoppliance. 3addiann oonygliglease
sdef e9%RRRER A8 be GO @HFREHhS tmﬁfo %ﬂEe@ Bﬁﬁctﬁ{)?ﬁfi‘ %ﬁlefr ‘éﬁzﬁ:ﬁctenstlcs,

are preferably sterile or capabl being sterili-zed
pri cuock a5 Edod kivelsrodithieahrug,and cprathue raffect the occurrence of side (e.g.,

adverse) effects.

Most controlled-release formulations are designed to initially release an

amount of drug (active ingredient) that promptly produces the desired therapeutic
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Exanpl es of parenteral dosage forns include, but are

not limted to, solutions ready 15 for injection, dry
w@r@bo6608yophyl i zed products ready to be di ssoOPEBUSING/045589

suspended in a pharmaceutically acceptable vehicle

for jnjectio econsti.t utabl 0 rs spensions . . .
ccstlpoh g ppueRy G oalip R ErbRe Tt hgu il B Bfeinain
t hahisqan] BEHesRRuliCofroph AL RVFRBL Glehn asiltd er_ﬁb&‘éf fifne. In
the invention are well Known to those skilled in the

ar tardébtampdietein thisl cogssantterel af drugdn thedpdy; the deg myst be released
Water for.lnjection USP; UgQ vehi . put

ot F9m 6 ok oo e B STk T i e SR i

3 nj Behbslived Bad bkGeRd Fidketikivedy. Denfrslzdackast ofSmdictine ingredient
Chloride Injection, and Lactated Ri nglgar' s I.nj e&tl on;
wat@nbeisgoiuited b Hitiqus sonditiens insludipg busgpt limied &y b,

et hyl al cohol yl e Yol I

ol PR S e Y EBlopi A oo KR of BB .

| i nPdr@fefabDogMeFoink, cottonseed oil, 25 peanut oil,-
sesane ol l, ethyl oleate, isopropyl %r%ri state

,..and,
benzy| bRagwigKkabdosags FR5BIS IR De AdTITINE] gggat{eﬁ@yavnarwus routes
160! i&iphhinm&fm? il tm{mginewg ARSI gﬂgt@%ﬁtgﬁs injection),

di scl'osed herein can &l so be Incorporated into’
par athensduldosattrhatenml. dBedahse theimadminisratioMtypisalkyrbyphsses

Dosage Forms Transder nal dosa forns incl ud
"y caienls) FaIA Gerepies ogap R Ry, BEREe SS5Ee pems e
be ARRind stefid (t}eca?ﬁi.el@ o%@n%‘?&ﬁl_iié@lrprfér fPRFhiniséraféf toPfipatient.

of tinme to permt penetration of a desired anount
of Exdmples dfppremtemhdesagSinma incdudsy bitprenetdinited o, solutions ready

arrier.s and . dil nts).and other materi al s;. C .
152" e et iR s Sl il ey Suspended in
for heﬁ'ﬁﬁ@ém%‘éﬁg dedeyptableivehitfe 10PindOdoh QREGBRItutable powders),

PCT/ US2005/ 045589 invention are well known to those

ski $uspepsionseaslyfaninjasientand #Musiens. and depend on the

particul gr. tihssye .to ' ' [
Cormost t Bty TelibO kel bl 5loRUBLRRARH (ERige forms of the
f acinvemtic 46 wellkpiooalto eose pkitlad in thaattueamples imnledenbut are not
limted to, water, acetone, ethanol, ,?th Iﬁne b%l Xcoll,. d

20 ofipitesh to: gWpssifor Ipjeckipr UPPaagegpy ychis ‘“sso%‘F Sy DUt ot lmited to,
nmyr kSt 1.1l 1 b i . dy d
S B RIS et S K o i Do o
be SodiatneChioridelijéaioa) anddraetateahR migemy Infretion cetatepniigsible vehicles

to, in conjunction wth, ar sybs t tq treatment
wi ¢ FCBEt: B8 TR Ged it e bfleoRl Pty ety catogd Polypropylene

exapRL8l. aREAGH-hQldoasvaRNBNGRA S5, AR nBFiHR&Tko! Bord%Fl, 8dttonseed oil,
in I'Tvering he active ingredients to the tissue.

25Ui pednbieoiberestmeaoil @thy oleatec isoproppibmpdssate and bengylignzeste.
limted to; acetone; variqus, alcohols suc et h, Ly
ol efrPmpgHpds tgf“r lﬁff%qﬁ&%ﬂ}&lﬁtyaqw o5 ot %%%géag‘%&]ﬁ&%g fents
di maisBipkedhiréidaf Glso Bk iRoi0ratdd &ita MedRientirAlbddlyge forms of the
formam de; pol yet hyl ene gl'ycol; pyrrolidones such as
pol ynwentidipyrr ol i done; Kol i don grades (Povi done,
Pol yvi done) ; urea;—and vari ous wat er-sol uble or
i ns AFSTEE such as Tween 80 (pol ysorbate
360) and PRaRJI&EhA] 964aBk Fetfhs 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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15 nonostearate). The pH of a pharmaceutica
conposition or dosage form or of the tissue to which

WO b@sob@msoraceut i cal conposition or dosage for mPCBHUS2005/045589
applied, may also be adjusted to inprove delivery of

one, or nore act.i.ve ingredients.. Sim]arl

o i prPi e SRl FGuhad Hsk FRYIE inThE philpieteyd s, and gepend on
t OniiRigaiticudl? tRG1cad whidiedgilven phamaveantied delposition.or dosage form
Conmpounds such as stearates can al so be added to

phawithbeapplied] Widbthgblact ingnindoypisakergipienss frgluds, but are not

U RSB Ll PR e el g

30 #isk fi@iﬁo]]@& Inkyvistaye, ido?rdﬂ?'l palntitagatdnerslt cih mad esxmees thereof.
serve as a lipid vehicle for the forpul ation, as an
enuPspengingon Shecilis tissye ke Heated, ddstignal.components may be used
del | - e o i - i . .

o 1 PiSi; SRR S REAGKIRLERT, FERARG! PRNAUEE img@icnts of

i ngttediesttionc For ©anipie peharadtion chiemcemdpnbe usduao assist in delivering
properties, of the resulting_conposition. Trﬂ{;ligcal .

Dosﬁ@é‘c%? FRgTerignL ) thejtitsuge SpERiE P taton pRHRARRGT figlude, but are

13 NChydEmittio: AcbioRQtvatibt 4185hdiuck heaREnol, bIeYl, itPretrahydrofuryl;
oi ntnments, gels, solutions, enulsions, suspensions, or
ot helkyf arfoxides owah #salim8iybswdfosidesdinethyl acethmides dimeded
e.g,, Rem.ngton's Pharmaceutical Sciences, 18th eds. .
TS oRG RS EHOBA (EOGYS WS ey OB RSP
Phakmnerinl draddls (PRSAGR P&l?(ffﬂ%ne)‘}ﬁll@a,eﬁld, vakid@s &afeeRolEBlk or
Phi [ adel phi a (1985). Suifable excipients (e.g., )
car iiselublessvgaiéstaresich jas Tiweten SA épolyrprieate §0kandnaanffsorbitan

1$e used‘;o ovi de transdermal and topical dosage

or HhonS%E%‘Pr%' issed by this 45 WD 2006/ 066080
PCT/ US20a%é béf&Phatiiveatic Rompesitiél or dosaperfdrm, bhefike tissue to

skilled in the pharmaceutical arts, and depend on the

par wihidh the phirsgentical GIRRASILPIG JarRep Rehiscipplipd anay also be

co . . it

QTR B8 LA o ke R IRk Bl e
| i mpblatityt of a setenrt cargies its enic strdngtin br tomidityl candegljnsted fo improve

ropyl.ene gl ycol, butane-1,3 5 diol, isppropy] .

2y r Pk, Coupppigsiclya sirakaieg camliotheddgs £6 Phyrppaceutical
m X i %.Irfméi bt hGdlopasikRy b0
be %%E?sgg&%; |0f%|1gce)na corﬁggﬁgn eﬁgﬁﬁgéﬁgﬁ\h& ugedbpr [ 123;
t o, lipophilicityiofbdriemn nwire hetiveringethisety se as ta improeadelivaty. In this
with active ingredients _.of, the.ipvention.. For g
exasEEh SOt St anp IR DS BF (o8B ualih s ap gulsifyin
| N g8kt b8 kinPetidit nd &b b iBlivar9 AR MsSortRnétiRidnl ehbibifing agent.
Sui tabl e penetration enhancers 10 include, but are not

25 i mDifferentsaltaduideates; onsahviates of dlegstive ngaadiontseanchenisedio, further

ol eyl d tetrahydrofuryl: alkyl. sul foxi des such as

di néf‘jﬁfé‘iat?‘g BFPSHISy 8,}1%%@%‘% °°é“c”e°¥£%‘r%§‘de; di et hyl

f or nppicEDoRRk YREAY | ene gl ycol ; pyrrolidones such as

pol yvinyl pyrrolidone; Kollidon grades (Povidone, |

Pol yvi dor@picalidesage torms o fhegnventign includee pyfisre neflimited to, creams,
i nsel.ubl e .sugar e . .(NO

50) Tt it B S RuRHS RS SihpBbibRTbY GREABHSS known to
30  one of skill in the art. See, e.g., Remington’s Pharmaceutical Sciences, 18th eds.,

Mack Publishing, Easton PA (1990); and Introduction to Pharmaceutical Dosage
Forms, 4th ed., Lea & Febiger, Philadelphia (1985).
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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Mucosal Dosage Forns Miucosal dosage forns of the
i nvention include, but are not limted to, ophthalmc

W@ l0as@es, sprays and aerosol s, or other formBCRDSMN5/045589
to one of skill in the art. See, e.g., Remi ngton's

Phar maceut i cal .Sci ence 18 S Kk .

P eR Aol oSBTy Sited e abiasBthisgh s, and depend on
Pha dil&alssudopageche gi®n phathihcedical tafpditi@ir@esage form
Phi | adel phia (1985). Dosage.‘g)orm_s suitabl e for

t r e &till g applirdo SHith that fage i1 windntyRicahexcpignts deglidey byire not

be f.or.nul.at t e

e IR Pt Sockitt, BARRSIE B o1y i ropBfEh® iy, Bne- 13-
snodivdyisepropylinigristate, idpeome paladtatd, sninanl oidrant heigturédShereof.
The conpqunds . of the invention y al sgo be. .

adni ni st elcpandipg pp they spegifc tigwe tqgrgﬁgeﬁ;&i 3dditionpl compopgyts may be
admi.ni sL.Eat | | .af . _ .
et oAt dSub LR 20 3B GRIPRATCSb Pluaqi ppardients
by af thenhesntioh. Hof éxamngid, pdeatiaties enlizacersenabplusged ta assist in

Met ered Dose I nhaler ("MDI") which utilizes canisters
t hatleliysamg;the active m&rsé%ts %bw BSuS; g %;P&P?%ﬂw eghagcers

1@'@ c *ﬂﬁc‘i’ﬁd&‘? bhd HORKTRLARNS: a%@coﬁé; %%&&Fﬂ&ﬂé@s‘r &:@Etabé’tﬁﬁhol, oleyl, and
di chl orot etrafl uoroet hane, carbon di oxi de or ot her

sui teitshydroflaryl; ebky] bdfaxddas stch adaliingthyl sulfoxigeo divaethyl acetamide;
directl t he. | ung. | devi ces ar,e, available from
o nifedvPrbdidel Bgeden BNt P ulifonty Ach 3 avent o
BoepbiyRifipyrididbfh fioNiddiPerasds (Reviass, %"()'l}ﬁi@donce)d;r Lrea and various

A axo-\Wel'l'conme, Schering Plough and Vectura.
2006vats 608b rarinsodride susa sseg sugli-asckwiean §(pplysarbage,80) and Span

0 r.l | er devi ce can be used to adm ni ster
lg %ﬁﬁ%oﬁﬁig&oﬁo?(&g#gﬁ?)énti on to the lung (see, e. IgS
Ral ehglossitDéhge Fdh@c. Aner. Assoc. Cancer Research
Annual Meeting, 1999, 40, 397, which js herein .
i ncor por Af@s ylosaeerfaranefathe mventioneiprkide, buf gregt Lignitgd o,
a . 3 . .
iy ngpmgin\?\lglsélﬂﬁgns?g%r@%sbﬁ{fger&glsgﬁsov%& thﬁé‘kﬁoxﬁne % cgl'g Q¥ dkill in

y powder 1 nsi cont ai ner, ich can t
i nhalheeatt.b§eet bg., Ratriiggton’s PDRImabeniicat Scigneesal &b edge) Mack

2{)52?]%]31%8[1%”2 {sﬂt;)% g&agg&p (z_aﬂ?(‘ie g&éﬁé&g)%etgigmr 0 mageu?iga (gsagg Forms,
A axg; Y€ i&oﬁ@ebi'gEﬂ PhAaddsHia PeYs). CDosa%s F&R: sulthble for treating
Laboratories, QdOse and Vectura. A popular variation

i s twosal ltisysk avithitothe obRicayityvaDibe fpriaylated s mwithyrashes or as oral

allo or the delive of npre than one 1 .

© he2hbedf Pre dBufimeleRe BiosPr e s Safih pinanphgrpmbodiment,
C oM Ue®Ssob itCdarray frefst r aZeneca, d axoWel | cone, WAX,
Schering Pl ough, SkyePharnma and Vectura. For exanpl e,

2% apsul es Targomppundsdd de igvenjionardyrplsabe adyainjsteredhdirectly to the

i nhal er insuf filatar . . . f. | at i M.00..a ...
o A, 2 i A R Lo O fRemions
sucka@be tasleaRatl plelpledsdid tholing bg aemstet 6Ndiffeddnt devices. For
Anot her type of device that can be used to deliver a

h . d. . .
comss¥RBleot Metraed Daseetbnlsh (MDY havbidaryilizes ganisters iyt contain a
spr ay; 1.5 0f . €X: : [ gm
bt S PO GHAPbicBark o) HAMISIORAMERINIT |
3oz tlichlhroflasrohetiaae adichlo®eetrafluoroethane, carbon dioxide or other suitable

gas can be used to deliver a 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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liquid drug formul ations that can then be directly
inhaled into the lung. In a preferred enbodi nent, a

woelalosener device is used to deliver a conmpouneCT/R8200$/045589
the invention to the lung. Nebulizers create aerosols

U1 1 asonfuscABy gy 4 Bry B ISP DAice i S togminister

r ea%rh% dlﬁl?ﬁltlfeqn(féﬁﬁ)nQO %e luﬁz/f(ség hoy| ﬁal@fgh%lt al BoktAmby. Assoc.
. 1999, 80 is herein

i nc szpmrd&ewhrUyAmeicé Maazaeg 19951,846;3 B8% w.)liilclm alh@lranz @ncerporated by

Pl FaR oPF fersestFicRst a tigpaptit gl 3 F5uS phgas to createa
53 at cloh@ of &g%%@d@ﬂﬁmdé%oﬂﬁinek'vﬂﬁ@ﬁ cal th@h be uiﬂaat b?ethe patient.

van der Linden et al., P
5 912@1 gmcesm alko wel mgweumtherammaatb@@uwased from a number of

vt Whigh iR ForBRRmaRdrg S, B NEl s g Fperapeutic

an gkaehs,wy, tlrae&iéftﬁf@s 0QAosEHR Vectagd. 08 popéiayvaRtiba isthe thultiple
to deliver corrﬁoun s of the invention to the |ung. EHD

30 devedaitl (“MEDRIEY s ypsam.avteich aliave fos herdplivery od arase Sianose

HisEurSp S8’ KPR a8 R YR EAT BT Etpftidt sugh o
Pat AstNiZeneca} Ao VBEkiont 1V AR, SEETingRIbughaSkpsPhaithd and Vectura.

94/ 12285; Coffee, PCT Applicatiaqn, 94/ 14543;
Cof Ferexapple, Awpleéapflsﬁrmw 9%&%23%)0 I Ug iy giginhgderror insufflator

f
o5y SELtobklplale coBAARE 1 Bow il hikCof the Coriioh 3 b Sfabtpowder
2006466080 1RTIS BN ot FBO sydyms.ef er ence). The
| ectrochem,ca erties of .the Jation nma
or | e ATolbE B oD BEVibd Fat @ b sseq bTiet § GuRr R cE fhe
dr UthveRtidd 10 thd R\ & N sBiay bewee thiﬂheddl%i’ bdinpie, Q)ysﬂﬁalgm

optim zation is routlneyperfor by one of skill in
t he CarproratigD Ligiéd spray siigeme et extrpmety snalt mzaleémletsyco aerosolize

ol PSR oRRu B el P EUREH g nR hER Y

i Nt ra- puli®prRffred@nbtinief 2 hdbalizeaepdnsasedfio Hélﬁver a compound
i nvention wll be known to the skilled artisan and are

2Gi t Bf thetimeentier tsvbe dimg;: Pehulivesnericate. acrqsqlyifepny Hagid dru
f or P&ijgﬁ'izltf%ﬂsc‘ b gt}l()? e{a?ﬁoplﬁagraa@gfrlfoa St ?1%& et{)/ If L fu?en]?a]rtlcles that can

t y pbe aéakmy hﬂn@ledC{Seeae 29 Viegsehellotr dil) BritisudnCuader, 1:9(99y\$(1 ISuppl 2,
a pharmaceutically acceptable carrier. Preferably

phaPﬁa‘@é‘G}P ischerety itcorpasatad Py refereneedr Examples o bt Liérs i lude
t
per %ﬁQ&%hg}?lg%ﬁS&gfﬁéMfS{yFXﬂn anotHLo}ll&&l Dél{vef’y td. (§/eeb é\rmer etal.,

uor oc nal er “‘mat eri a
25 ddens. tRat.aNd. 6:95ﬂh)d7aeam®arleQen@pelr t.Ss Patf Noh895@618;ivan der

r yﬂ(@ﬁ QS%ﬂo gﬁgugﬁ%a dwhgqrhgagg abluéng%raprated by reference),
DO' )Aﬁzleﬂt‘fsoa{ndq;atﬁlefﬁhﬁﬁbnﬁ%'ﬁer?e 5. et hods of 15

formulating l'iquid drug sol utions or suspension '
sui t abl el mpamsmlatlm pedfenngbimihelitnentsan geerdhydvadynamic (“EHD”)
t hose of art (see,

.Bi e aI i, U S
par Bciggd dexos ioptsga o Selflob diingS s g asfion ithe gy D
dﬂer Qé10sdl rae%&q;seteeééumm eRESf @%ﬁ)soﬁzecnqm@uﬁ@ ofition@bs O
be formulated in rectal or vagi nal conpositions such
as susppaonsdsdece goMNoakes et al., U.S. Pat. No. 4,765,539; Coftee, U.S. Pat. No,,
4,962,885; Coffee, PCT Application, WO 94/12285; Coffee, PCT Application, WO
94/14543; Coffee, PCT Application, WO 95/26234, Coffee, PCT Application, WO

95/26235, Coffee, PCT Application, WO 95/32807, which are herein incorporated
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retenti on enemas, e.g., containing conventiona

suppository bases such as cocoa 20 butter or other
w@byemsdoses. I n addition to the fornul ati ons decTUBIMesE 045589

previously, a conpound of the invention can also be

for S LER AL

for Feq%rlglgcn EQ%Q%B&C& em ni 2{)1%&)&8{%5 Oﬁﬂfeqf)ant At onhfge joportant

exapih@esisio wptneaiwhen deliverimg ﬂﬁmdmg md> thelly)g with by EHD aerosol
|ntranuscular i njection, Thus, for. ex

confosfradsych apfimation ipuinely atarmeq pyiane of E@Pm gt. EHD
or  DygLR aBARLs gpé%% %@h&eﬁtfl PHCIRE s té¥he Ly tRARIESE@E

in an accepta or 1 on exchang€ resins, or as
5 papulrrg:lnyryaimllmbiyetecmntagwat Oﬂmsr ;mdthedsefanipd-pylmmaary delivery of the

sparin Ie salt. r nat
pﬁaF(ﬁ'ﬁg@%@ edlé\fqn\t,lgp yl g %n I&\; eﬁ%ﬂ]@ﬁfﬁ]&%@d are within the

Li pg&gggsﬂ@qgve%ﬁghy ons are well known exanpl es of
delrvery vehicles that can be 30 used to deliver the

conpoundkiquid diug formudaticne suitabde faainge Wﬂt@anbldlzswl apdrliqaid spray
such as di | sul f.oxi.de c al s e
o1t Hotio Sl Bty pSpor e Rl yPiodfty BRuREA Blfoing of thg gnvention

16 ORI GshafthadeifcdlRVAREdptMle Eatler | Brefelebly ehd Mﬁﬁﬁdcduﬁcﬂly
controll'ed release system In one enbodinent, a

canatpeplablecarrBefs oHquidrehasialcobrbfwate;, polsethHene glysfc@lsax a

L4 BBy SR AR B g

EngpropdrtiehBlthe séRii8n o8 &ikperisich of thél campmhﬁlr Peefemﬁly:rﬂnt material
pol yneric materials can be use

Apglls ligvid Bi6h ap pn alspbeloglyeel. P@D’@é@%l Or@afﬁ@éﬁ%n{a?ﬂwg%ethods of
I
1 eﬂ?%r)&}uﬂaé@@&qggdeﬁ | gglgﬁ sgﬁ'lts?%}i/enﬁﬂﬁ suﬁ%:?g %)L(J use in aercfsol devices

and aRdbenraese obsidllénthandt Bad, k. g, emssa)slq W. Se@at Nosw3,112,598;

ESCK misKio R0 oEhatpich S5sheteih Gicopppined B teignied, § compound can
- alsobk ?&ﬁ‘mlaté@ﬁl'spect%?& Vaéﬁﬁl c@ﬂdﬁésﬁ‘tﬁblﬁtsu&l as sugﬁ&-itories or
Neur ol ., 1989, 25, 1, Howard

Neu reieniiog. ené’mas k@,) contamwgcormemtlm smemrﬁé’mes spch as cocoa

| 1 ed-rel ase system can be placed in proximty
%H eriol Pst & Fz?ﬂﬁ conpounds of the invention,

e 9., the hddiGen fohHs fdrﬁﬂwubh@aes@ﬂbad eflfoﬁél l@d&blﬂ[f)OlﬁlﬂQ)f the
system c dose (see, g., Goodson, 1 di cal

App linveationoean afo h@oﬁwmulateédts Raepatsmepwmna Sugh longactigg
115 0
use r(%uia@o)n% c &f_ %ra@?s?eré%ye C%Eﬂf@@é&oé%é}rﬁ‘aﬁ%@uﬁﬁeously or

Sui 'ilﬂhinﬁlsel)ﬁ@ﬂf) S¥ySinfr@m@scnlae afjédtivhs Tans| foi dxaamls )rheacminpounds
other materials that can be used to ETOVIde muco

2305 aebe rmylaslowivh auible noyymenic oy xdserhoBis AeriYla Kﬁor example, as

k

704 R AR 60,01 DSTBR ,  ospb

gi veleﬂwmes]ﬁmeaﬂanqﬂé ac @ speriigly wiulde salosage form wi | |

be adm nistered. Wth that fact d, i cal :

exci pi en@tem%qveldeoﬂlswhag%l@ce.?}%?a qu}'ﬁr’rgfrg dySt‘f%glcﬂ%Z}fee‘meloyed

eth iﬂ@sgmgs %r}/d %ﬂﬁsﬂ)lny Gl lﬂﬁﬁﬁ)ﬂ EQmplesydt <alahvery Vehlcles that can be

but soprop nyristate, isopropy
3pal mlsttcbtbei,ehmrnbaf ed»mpmdnds afie nmventioes Cetiain e@amqmil\cmts such as

E;Zﬁl{!}ﬁ%i}ylté‘? !fq e, el g}t«%ﬁi; at}&‘?"@ﬁt S e&ﬂ]ﬁy@? the cost of greater

toxicity. The compounds of the invention can also be delivered in a controlled

release 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.,
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20 well known in the art. See, e.g., Remi ngton's

Phar maceuti cal Sciences, 18th eds., Mck Publi shing,
wE2awb06608A (1990). The pH of a pharnaceuti cal PCT/US2005/045589

conposition or dosage form or of the tissue to which

appf 2aet Leited 9% ST BT, ool FRBREn Py rgirils can

OnepPhusddkée MQ&%H?AAM&WSW"G‘DM@H% Rétehse, Likyer 3&1 Wlse (eds.),

pol arity of a solvent carrier, its ionic stren
t oniCRQ Bres.aBobeRawule dd974); Copirolied D Bivavajla lllty, Dmg Product

et oed eloP oo 3ad Bhndkd), BRigeR e 1984y Ranger

sdvand pERALISE WIrbRbl. SAEREY M2Pbhbl. Chb., 2983, 23 61; see also Levy
| i pophilicity of one or nore active in redi ents so as

to iehgrdvignanllP§BrA28, 190; Diikigg ef elgatrr. Newnohr 8985253 ; Howard et
:ﬁ{l\f/z @%Phgl 'rgsu\;/*e i(%gu ?llfi X‘%’:tt i ﬁ)ﬁh%; b&iﬂgl%gt, aBnlled-release

del isysedny cmb@pﬁcmn oxieig tof did @rzee ohds comgo@FR B the invention,
Different salts, rates or solvates of the active
i ngedditimiuag thus wauw@e@nw fractigneof the;ghjsteatic dage (see, e.g., Goodson,

B B PR BB AR T B i3 o). Oter

a pbattrikeduticas! syp@aokean be kikéd Goaerg. @an@mftéemrrz 1190249, 1527).
cont ai ners,  conpri.sing a Fornmula | prodru Forrrula I |
conpoundSuigb (i%FFFéPlen o %He@fmfiﬁgl“\eﬁ%e?%@ Gaterigls that can
for pt hgdih gﬂlsm@;nug{)sap SUEDEIAR effo g‘thiseimg:ntlon are well

virus 1 nfe er enbodi ment I nvent i on
pr oknoles t(nthpkfaslqrﬂ@bmttlneqdianpacﬁutﬁalcartsmrtd dt:pmd osthegpagivelar site

r nmore cq ntai.ners co ound th .

187, Bhiseid e & prved prRhaceal ERroRgion s dosae g il b
He paliitristered V Wik thiatfa@Gh infifd AR PicRl & cRfientWERde, but are not limited
cont ai ners conpri sing an addi f1onal ther apeutic _agent,

i ncltadiatey, ghanohathylpnerglyead, EIQPYlhmsgl}’WlsblE@n%bévbOl jsapropyl

P SRR, SRR b, DAY o Ul PGS ifRors PRI non-

I nhitdxié ald/pﬁaﬂhaédilﬁballi}&kbéplablw Bkemplel yf ueh tabiditional ingredients are
addi ti onal therapeutic agent .is HCV specific

2@ e nvedtkngwadn the art. 1o, @&+ Repiggton ?W@W@ﬁtqab%&am% 18th eds.,
pr oﬂﬂﬁ?uﬁhﬁ{lgé BRI A ngbggjack or kit conprising one

nore con ners conprising one or nore of the
| ngr edi efhs phif oftayshaphavemdext cbmpasition ongusage fomnsoodf thérdssue to -
i nve t%}q tional I assocj ated wt
%Q

such .
con eyficalconpsiion qfrﬁioﬁf}%t}%‘i‘ It 3pplied: cpp algo be
by a
27 BARNEIOTRALE dARRAN JE ol Akl PRBHL ARIHI Ay, the
2pro qbulamsy ofvgotvent cdrricr its efdiestrengtip pr umahty day bt ldjusted to improve

f , |
ety oCPBo B halrdes St S adieRE propaseutica
usi eemgésﬁu&%aﬁtdb@xgerf&%s% a8 PshtBHRLAG Bitsr the RYRBBRIlidRy or

described bel ow, enploying the general techniques
k novipophilicityeofznme or maire, gctsneangneﬁlgntmp @p iimproveadelivewy. In this

compusnt SRR st o ¢ Nl ebicte R RO THEERR. b uf Snfiitying
3@ Ucagss biburfachek fadnee dé’leerVﬂéﬁhzfﬂcﬁfgt dr@RfetApida cBRindif} agent.

those skilled in the art, ? y appropriately
pr offerenigsalts, hydrates or solvates of the actlve mgredients can be used to further

adjust the properties of the resulting composition.
KITS
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interfering groups, by changing to other suitable

reagents known in the art, or by nmaking routine
woe@csamat i ons of reaction conditions. AlternaPCmeb3005/045589

ot her reactions di scl osed herein or generally known
“'in the ar be rec ed as havi

appl 1 cab 1S PYoen sr SRR PR Atk okt sympsiing one or more

| NV edhtadibrs cdih %&F@rﬁmﬂﬂm%ﬁnﬁlﬁ It &tﬁn[ii(ﬁhﬁh&tdﬂﬁ‘er

ed below, unle

schenes descrr ss ot herw se i ndi cated

al | comnepad af theasveatien wesfultfor the treatrarny peprevention of g Hapatitis C
al | ?&fﬁgtgcgl L pl?rr offe? %ﬁggéln%rn? By m%nﬂ%ﬁ Ty Ce%gagéhannaceutmal pack

wer e pu om conmer cial "sup |er

Al dror&dit cdehpehers eglor GRmPaditaiaers loaﬁ@)ﬁsihg la cO}ipoliRS bSthe invention
Lt d. afugfvvere used without further purifjcation

unl esstubfordheireamenfnr pagveationet # Blepaftistyaps infagtipn aadione or
N, ' |
N ool PR QB AL B RCARAREH, Wl o

Unl dasitat toghoded stadnbiova irepartitlier froidtivakhgpean lav éitederan,cthn agent
reagent.s e 50 WD 2006/ 066080 005/.045589
di SUYRFR b BRraL RSk Gtr 0raEgR WIHF{! r@éér«r virpl gepligatipn, preferably
'ét 2%@@&& S ldrhRbhid £ Na1cheneqnb erags -

a 2, drlr sopr opgé émgr%gﬁ pyrlvca#ne and Et3 0A{S‘N?Ir\frt/beélrsgnt1 HCV activity.
d| sti | | edlhefinpentiGa }aIBp pmﬁdbwmlsllmmad:autlbzd@aék oskit Eomopnising one or

P205, then from CaH2: MeOH was st.ill dfr X )

P MO B R LIt sk TP SF 1o R P el oppgggutioa

was c'éngréglrfbhesf the favehiidl. €OBEETIIR R8I il \ﬂth bﬁ&tdoﬁﬁmer(s) canbe a

under % The reactions Set forth bel ow were

doneogien er the prgsaribad by 2 gqvemnmn@é sganey regulatingche manufacture,
n ratu herw se

ol e b At SR GL PGS P hedeflects approval

fit tiydhyvhgdhcy b bRhufacita ubdsr dalkefor Alun@s Béhindtrabibn.

substrates and reagents via syringe. d assware was

oven dr | eﬂleanwmwe hgeats ey be prepared 1Qingdhe teaciien mutes and synthesis

assay T, n term nat ed u

consl u dg? o ﬁ’g ? kP TEE tZ‘F Jgerﬁiglq?%%es Kpoyn in the art

| ay Qfsufgma?f[ﬂ{ ﬁﬁt@ﬁhﬁhzﬁﬁk@ea&ﬂiﬁ aRERbR! Mbd sPithesis of non-exemplified
al um num bac

ed silica gel 60 F254 0.2 mm pl ates (EM
28¢i éﬁewpun dsragcoidingdp ithesigventjonimax/be sugpessfubls perfpymed by

|fo glol ,‘F%g @Igdg%}? d‘Wh:Br X a il'll\cltiéé‘ e:ér aﬂ‘ﬂi%ﬂp‘}opnately protecting

chr Qﬂtﬂtf@gﬁggﬂ@)ﬂpé BlyChangisg ﬂcﬁothﬁf dugtaie geagents known in the art, or by
al um num backed sr [ica gel 60, F2541.0 mm pl ates_ (E
Sci £ ne pogdificptionsphpachiopgondigems. (Albamaipely, Gther reactions

Wor |

voy RSB LAY 908 e PR LR
250l \applicability ﬁhq»repammg iotiger wotnppotdnds of ekl inedrednaqueous

sol utions using 25% by vol une of the extraction vol une
unl ess ot herwi se i ndi dageatignoffemapeunds o| ut i ons wer e

11 tratt o CRPoRtoR Sratfies esPbER B RS gyl Baica

r edyeperMiuesSHE St Gitlin Y CeRYiRRAH Atl Parta Ask p&bﬁfdag% are by
sol vents renoved in vacuo. Colum chromat ograph

conpYeghéd Reagraits yyergipurchasqsfsers gommesciplguppliers oo s Hdrich
38! | 1GRniEl ¥m y 50 Earwasc‘ter Synthesis Ltd. and were used without further

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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neutral alum na. Hydrogenol ysis was done at the

pressure indicated in the exanples 25 or at anbient
w@e@s®eroed 1H NVR spectra were recorded on a VBCT/ER2005/045589

Mer cury- VX400 instrunment operating at 400 MHz and

e ERE @%ﬁ%&ﬁéﬁ%@%ﬁ% 4 PO et 2isMes from Na-
| N pRRIPphehtsiiek@tyE RO, Qi1f§bpc%g pidiaeand Et;Nneae distilled
(7.27 ppmand 77.00

4 and 4, pm ag
30 frpan QaHp,rMeCEWB@chﬁﬂlf:érﬁrstrfr@n H@@ﬂ @effqraﬁ?é%ﬁyw yas
élgs(%xalllgg ?é)élawg/% P@@Er E%Aggn?d ?@Meﬁg'ﬁtﬁ@d\fﬁﬂﬁ @aﬂ?r"ﬁ:AA was

pea [fcities are repor

st heutigikd 0w s”iﬁ Rrbixhesphetit dissillaticn umleddrysargm nglet), d
(doublet) ?trlplet) ba(quartet) 51 WO
2006/ OG@O@@G@@W&EZM gBgwere donenganesaly difler aypositive pressure

t( ?,r ?agff gl;e W 35155{1? u%lgea Q&bé\kﬁ ls’e sgattecf)qﬂ %ﬂy@}ou@ solvents,

Iven,

re %ﬂtﬂﬁadreh&ldﬂdsﬁs @bl?e) flttddﬁfziﬂaf\ﬁﬁel( sieBl)a fep&xetmiaodwnm of substrates
recorded on a FT-1R Spectroneter as ¢rjhe]at oils

B
peldnétr@gepis viassyOiDge:-3Glass weneoyas ovemdricthanl/of ]%Fé‘hdré‘?de 1K r
10, S ERe Wi USRI G b TR BT e Prrmpon of
Cheyirihg yhabepar Andpticad thiddady shrBlmatdgmphyt(Tb@D w/as performed on
 Torhci ol S B A S i
werg; ﬁ%‘xﬁﬁgﬁt{tg% ) AlighRa" yGRRiid R cHBRRE@IUThandh¢]

are uncorr escrl bed synt hetic pat hvvazs and
ex Qﬁfosﬂimimﬂb/bdlc addd Bresgmaunve ithin éayenclyoma® geaphyd hLC) was

R T e U PRIV TR
(d' EEE‘IE%& mlﬁw 54 %P |

| nmet hyl am nopyr i d| ne),
8- di amly—ubmfvsreétyﬁipaﬂﬁudémne'byeiw))],mﬂbmmﬂ:uon volume with the

( 1
\ ZI q%%’%{'g%”e vhe%ll}\éggggagtgon gﬁ%&t albcéﬁlsy(% atgF Hl)scﬁc\{l%é)queous

g ; dgrogu dgﬁ%@gb@%ﬁ%lﬁﬁ%lo}f i3 @(ﬁl’ﬁ&‘tﬁ(ﬁﬂ&ﬁﬁk hﬁle@:ﬁotﬁ&wme indicated.

20 O mdaqtasbhmms wmzcbiedpvyr ynhydious N2.$@+ anhen MgiSeharionta
h 1:h
 ycgetsn SREREBORPhof o Rkl I TGRS fotary

(b eéVa?Bfa't(ﬁ"zz&h nbted Yk 98IV EAE k@i ved|ik didop Cuiphn mhmmatography was
hexaf ['uor ophosphate), DI EA (dil soBropyI et hyl am

BOG:qmpleted mndenppsisive prsppyre ugmg mesh siica gel or 58 200 mesh

AL el O S S o i

24 PYbi sliafibient prds@lreienesul f onat e), DEAD
(di et hyl azod| car boxyl ate), PS (polynmer_ su

ppor.t.ed
(hydr oge erNMBrspd@ya wnsapeordesoen BN ptian M@}' ury G4 ()0 mstrument

(et hanol vaI Hz.
(hi ap]eratm%%téyﬁé\/ﬂfl cﬁpﬁgﬁ?e&ggap# se@JJ@EJé:B?Qrﬁt]%D&@S MHz.
| ay RIMR Rp&QiRvAGE a&lam)ed aBC (e setandns, (re@tsrwctm(mx wdidg chloroform
Tol (toluoyl), Me (nethyl), and_the Iike, %lzlrpslg
as the reference standard (7.27 ppm and 77.00 ppm), CD;0D (3.4'and 4.8 ppm and
30  49.3 ppm), DMSO-de, or internally tetramethylsilane (0.00 ppm) when appropriate.
Other NMR solvents were used as needed. When peak multiplicities are reported,

the following abbreviations are used: s (singlet), d (doublet), t (triplet), q (quartet),
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5Ani no- 3-(2' - G- net hyl -, &-ri bof ur anosyl ) - 3Ht hi azol o[ 4
, 5-d]pyrimdin-2-one (4 N~-O H2N IN HO O M HO OH

WG 20000560806/ 066080 PCT/ US2005/ 045589 Step 1) PCT/US2005/045589
Prepar ation of

$ oo ol SRl prmBidRbedb e Bt Pletey A doriey e ayers)

i | lihg SortantsNwiNed %m@n"ﬁ&'r@ﬁoﬂe@m‘@ﬁz @9 H BzO Me
Me Bz (Bz BzO OBz 2 3 a. BSA, MeCN TNVSOTT

80C, 67%Imyarad @)6pcxgmwcmseqwdeﬁmnsa BT- [deecumyaéleasheat oils, as

[ pr oo sisc oG o0 et g GG SV pegedin waye numbers
I
Ml 9L (0TS BT i

molGheniistey quﬂm@m of ﬁmadyﬂirlﬁlamegtm:als, duc. 1Blemental analyses were

wh f 3

P o et NG Ruahtd Bibroaby B, Tonkrot oGRS Weelting fines (mp)
h atwd® dGernfiied & ¥ Up&h NpHla P B5pacAed, @8d e Wrcorrélitddit ed
with DCM 10 (150 nL) and partiti oned Wi th pH 7 buffer

(100 i) .Theldescaiped syshetiepshways ahd exprimenaltpractieds utilize many

1 Qoo ich? Rerb e, A (PRGBS

fil tdﬁlﬁétﬁ yMegnaciifan Etb)%g AlaChGtey, ZﬁQsm{)di nfett aﬂ U1fskide), DMAP

concentr at ed

t hrou short pad of
sub M%ﬂl@@rhvlemcwﬁdm) d?ﬁw b8 litracyqiald M@hm@cde@ndeM (4-

2ol Ry Ao oy B IR Gl §R 1% HY 5 Fan), MCPBA (3-
7. 85h&r6}iér(§xybe1ﬁzld)cbacfd)4€Dt @7(3(dﬁneﬁi5ﬂamﬂo§l% ylﬁ-Breﬂlecarg%dnmlde
r s

1? m %Xfl.};o'_?ﬂfnqlqa HATR(§)- ~«(7- agﬁheﬂ]zqmp@é 16217'1 15_;3 éﬁetgi)methyluromum
5 A L sRAPala), HOPT d yipmgetiasels . TRAA
t hi élzxﬂlmfahp&wd:‘]nhydmdﬂ)dpyBQP Greazdtdinzot-1- S~0 N SNO
yloxy)tripyrrolidinophosphonium hexafluorophosphate), DIEA
(diisopropylethylamine), 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), Bz (benzoyl),

25  Ac (acetyl), Tol (toluoyl) Me (methyl), and the like.

Example 1
5-Amino-3-(2’-C-methyl- 3-D-ribofuranosyl)-3H-thiazolo[ 4,5-d]pyrimidin-2-one

@
N% S,
| o)
HZN)\\/NIN>=
~
HO
Me

HO OH
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HZN ~N N b 2NN O BzO HO M M BzO OBz HOOH 3 4
20 b. K2C03, MeCH, 10% To a suspension of nucl eosi de

W@ 2¢088608@y, 0.606 mMmol) in MeOH (20 nlL) was aPdPUS2005/045589
K2C03 (17 ng, 0.12 mml) at rt. The resulting mxture

Q@Wﬁbﬁﬁar&%@ o SoRCLROF I e 8 B -
P

ur AR R IR PR e o (5 %PLSf the

title conpound 4 as a white solid after N~

Lyophi | zati on: )3: (400 Mz Od6) SH&})S%

6.86 (br s, E)r S,

4.88 (br s, |42 5 (t VOBZ1H) Bz br S,
1H), 376381(m , e 2H), eSH)
[MtH + 5 ml z 315. Anal yS| S C@goc #edf or C11H§2FN4(P£§’SI—|20
C, 39.75; H 4.85; N 16.86; S, 9.65. Found: C,
40.23; H, 4.76; N, 116.64; S, 9.25. Exan‘ple 2 3

5- Am no- 3- (2' - deoxy-, 8-D-ri bof uranosyl ) - 3Ht hi azol o[ 4,
5-d] pyrim di n-2-one ¢ ¥y MERNETMPRN " 8 ﬁl@%/ HO 10 10

St ep 1) d §H&Eﬁ)§'€ﬂébu§fmlxmre of heterocycle 1 (168 mg, 1.00 mmol) and
or 0- 2- 0x0- 2, 3- di hydr o-t hi azolq&;r 5 d %/I‘I m di

5n Speﬂyén)zeyll ribosé Fgpiephred oconudinglfaide f KJ@:F alng Drg Chem.

e USJF;)G%% > Dsq D756 522 thel 00 hum8l fn m%yd%&?}&ec% L9 Vs added

tTHegeltabtdnixndt Pk istiirell 15 2riond
153?%% g‘,rﬂlz ym&ﬂ? i I\/g%ﬁ\l (200};%) ISat 0 C was Srenpon

addeEMSEITIZ3Y 120 DS@rmmay was adristl) Thir rspotfapemixiuse guistifred for 4 h
s 2 e il B8 S5t R SO B bty D
1d U 438 nitl) dnfi 9 reltRoned Svith pH M uffer (100 mL). The aqueous phase was further
extracted with DCM (3 x 50 mL), and the combined organic phases were dried over
Na,SO; and filtered. The clear filtrate was diluted with EtOAc (200 mL), filtered
through a short pad of SiO», concentrated and submitted to flash chromatography
(10-40% EtOAc-DCM), affording 380 mg (67%) of nucleoside 3 as a white solid:
15 'H (400 MHz, DMSO-ds) 6 8.43 (s, 1H), 7.85-8.02 (m, 6H), 7.46-7.97 (m, 7H), 7.35
(t, J = 8.06, 2H), 6.96 (br s, 2H), 6.77 (br s, 1H), 4.54-4.82 (m, 4H), 1.77 (s, 3H);
[M+H]" m/z 627.
Step 2) Preparation of 5 -Amino-3-(2’-C-methyl--D-ribofuranosyl)-3H-
thiazolo[4,5-d]pyrimidin-2-one (4)

xﬁ >=o xﬁ =0

BzO OBz 0 OH

3 4
20 b. K;COjg, MeOH, 10%.
To a suspension of nucleoside 3 (380 mg, 0.606 mmol) in MeOH (20 mL)
was added K,COj3 (17 mg, 0.12 mmol) at 1t. The resulting mi;ctu;e was stirred 18 h

at rt whereupon it was treated with HOAc (15 pL, 0.25 mmol), concentrated and
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reaction m xture was cooled to rt and slowy poured
into 300 g of cracked ice in 300 nlL of water

W@ ovbasqsng NaHCO3 (46 g, 548 mmol ). The aqueoRGT/US2005/045589
m xture was 20 extracted with 20% | PA-DCM (3 x 500

e e 8 SR DL ENEIRaR APk 2Bk oY Bt e e
tri tdfpbBsl #ad B WHitOR6Iid ter ?J}ﬂl’il‘iiza@loﬁ@}g@()ész%MSO 316) 58.33

chl oroam dine 7 as a tan so H (400 MHz
6 X2.160), 6.86 (g 2H3. 6O (bs 5, 1Y), 5.19.(B6s, (18D, 4383 (br3s, 1H),(&35 (t, /=

por/ 068y 585 0.y eof S RS oo, 260, 104 5 3HD: (M

Y, KA U150, o DU o055

5- d]Fopnd:r, 0235 Hy 14) ZONNV16i64ES .45, f or f nani di ne (8) O
S Od Sa | ~O TolONN T0] O TolO Told 5 8
a. 6, NaH, MeCN, 90% 5 To && sion of heterocycle

ves AUB SR 168 PR b 2 B TS -on

m xture was stirred 30 m n wigBd)eupon chl orosugar 5
(2.70 g, 6.94 nmol) [purchased rogw Berry &
Associ-ates, Inc., Dexter, added. The reaction
m xture was heated to 55 QN%\P sd | h, cool ed,
concentrated, and then submtted t fI ash
chr omat ography 10 (Si 02, 5- 1% c-DCM af fording
3.8 g (90% of nucl eoside 8 as olid material that
may be further purified via trlHDuratlon in MeOH 1H
400 MHz, DMBO-d6) S 8.64 (s, 1H), 7.83 (ABg, JAB =
.19, AVAB = 38.53, 4H), 7.28 (MBg, JAB = 8.19, i VAB
= 3@% I am@toﬁ@ Nd Cﬂloro 8-0%3.2, 3-d¥hdroliiazoto[48= Rmidin-5-
E@)ﬁr@% of P'7 floro 8 432 5§(m ol ¥
3 27yl Mdmthﬂﬁymmzwe(é) 3H), 3 03 (s, 3H), 2.57 15
2.64 (m 1 H, 2.35 (@4 3H), 2.39 (s 3H) g Step 3)
Preparation of S d N N7
5- Am no-3-(2',3' -di N U'GyT‘)"fS |bfu)ea1nosyl)
3H-t hi azoI 0[4 5+ P >§fdn -2-one (LQ&/LSIJ
>=0 al"

6 7
d. SOCl,, DMF.
To a suspension of 5-amino-7-hydroxy-3H-thiazolo[4,5-d]pyrimidin-2-one
15  (10.0 g, 53.7 mmol) in MeCN (200 mL) at 0° C was added SOCl, (20.0 mL, 274
mmol) dropwise via addition funnel over 20 min. The resulting mixture was slowly
warmed to rt then immersed into a 60° C oil bath where it was stirred for 48 h. The
reaction mixture was cooled to rt and slowly poured into 300 g of cracked ice in 300
mL of water containing NaHCOj; (46 g, 548 mmol). The aqueous mixture was
20  extracted with 20% IPA-DCM (3 x 500 mL), and the combined organic phases were
dried over Na,SO, and concentrated to a residue that was triturated with EtOAc to
afford 6.33 g (46%) of chloroamidine 7 as a tan solid: 'H (400 MHz, DMSO-d5) &
12.60 (s, 1H), 8.69 (s, 1H), 3.25 (s, 3H), 3.11 (s, 3H); [M+H]" m/z 258.
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NOb HNNN NNOO TolO TolO'% Told TolO8 9

b. Zn-Cu, HOAc, 67% To a solution of chloroaryl
woc@bee®sde 8 (924 ng, 1.47 mmol) in acetic acPdr/ugdho5/045589

(10.4 nmL) at rt was added Zn-Cu couple (1.54 g, 11.9

). Th
Vi g gty Bh(7-CBBer At 1] feos3 -h i Or(pdelug)-A-D-

h
t r’gbr% “"?ﬁ}l{ b\?/a‘é’ﬁ% %ﬁ PolEPREAN, a@%&gsj 20061;/7%%%80

PClbk2idriO08»589 chr omat ography (Si 02, 0-10%

Et OAC-CHClS) yi el ding 520ng (67% of coapound 9 as a
tan solid: '"H NWR (400 MHz, d6-DVSQ)| b 4

7.85 (ABq, JAB = 8.4,,AVAB = 17.6, N4H)N éABq,

1H),

JAB = 8.4, OvAB ! AH), & 87 47
578(m 1H) qﬁ\%??(m 1H), 4(Z7N( , (m
(m 2H), 2.38 (s, 3HP, 2.35 (s, 5 3Hpwo p 4)

Preparation of S

Ami no- 3- (2' - deoxy-i - D-ri bof uranosyl ) - 3Hobhi azol o[ 4, 5-
d]pyrlmd|n20ne(10) Ni | SS= N | S >= 0 HZN' N N
HONNN N OO TolO HOTo!O H6 9 10 c. C03, MeOH,
46% To a suspen5| on of dlstecﬁh,g(oaoo ng, 0.577 mol)

from Ste

in

b 20
%dded Kz”Em Svgwgglgﬁ of llet@!fGCYﬁ%V)(l ﬁgeggﬁtl‘fl' %ba\gﬁ%ﬂ{%? MeCN
(1 6(26 );_eﬁgteélab %ﬁ@gz’mﬁ‘ﬂ'(mﬁ’ﬂ tﬂ@?ﬁgﬁkggél‘ﬂg Jgsm ¥ ixture was

concentrate

to sltl?te@ 30MRiENVhizSypofFeAjordsmgaf § (.70 Z5.9dymirtdyfpundhasediigom Berry

title conpound 1 |te o] i saI af t o
| yof rﬁ%SP%la&eﬁglﬂ %ﬂ" Wadgﬁé%ﬁgf@f g gl @aselmsed t0 35

7 1é diifedSth gé'Bled @oi%c’en&hted Jana tﬁerpsubilﬂ‘%ed th-£Bi3h chi¥mafegraphy

3.72 153

1(2 8(551(22,@61((%\&@&4)0 D@l\/ggf rdj@ 3.8 g PPfe) of mm—l@qsﬂq § as a solid

15

20

material that may be further purified via trituration in MeOH: 'H (400 MHz,
DMSO-ds) 6 8.64 (s, 1H), 7.83 (ABq, Jap = 8.19, Avap = 38.53, 4H), 7.28 (ABq, Jar
=8.19, Avap = 36.13, 4H), 6.56 (dd, J = 8.19, 5.07, 1H), 5.76-5.80 (m, 1H), 4.56-
4.60 (m, 1H), 4.45-4.50 (m, 2H), 3.27-3.34 (m, 1H), 3.15 (s, 3H), ‘3.03 (s, 3H), 2.57-
2.64 (m, 1 H), 2.35 (s, 3H), 2.39 (s, 3H).

Step 3) Preparation of 5-Amino-3-(2’,3’-di-O-(p-toluoyl)--D-ribofuranosyl)-

3H-thiazolo[4,5-d]pyrimidin-2-one (9)
Cl

| NZ S
SNONPYS /I =0
)I H NJ\\N N

N 0 B
N7 N7 TN

—_— o
TI/\d TOIO/\d
olO )

Told

A b. Zn-Cu, HOAc, 67%.
To a solution of chloroaryl nucleoside 8 (924 mg, 1.47 mmol) in acetic acid
(10.4 mL) at rt was added Zn-Cu couple (1.54 g, 11.9 mmol). The resulting
suspension was stirred vigorously at ambient temperature for 3.5 h, filtered through
celite, and then concentrated to a solid material that was submitted to flash
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285. Analysis calc'd for CIOH12N404SC2HF302: C, 36. 18;

H 3.29; N 14.31; S, 8.05. Found: C, 36.28; H, 3.35;
wWO200886080 S, 8. 05. Exarrpl e 3 PCT/US2005/045589

5- Ami no-3-(2' -0 acetyl - 3' - deoxy-

2oyl AT T QY S @77 & compound

Pr e%s%thﬁ?@ol‘iﬁ 1HNMR(4OO MHz, dq-DMSO)8834 S, lH) 7.85 (ABq, Jap =
SAm no- 3-(2',5" -di - O benzoyl - 3" - deoxy-, Q@ bof uranog

yl )8431&%@12706 dih, B30 [ ABq) N ei 84, 2vape 2{712)4}5)66%(3 2H) 6.47(m,
2006/ 6§6§0 PCT/ US2005/ 045589 N Sao_ 'J"

HeN (mpbl). ¢ %{mlﬁbf\ﬂmmncﬁﬂaéé%gz 2&2 H%<ﬁ?3H§:235 C
Bz, 3@% = Bz 12 a. 1la, BSA, MeCN, rt; TMSOTf, 80C,

78% To a heterogeneous m xture of heterocycl el (25.0

0, (pdD Rrebyradiod of Sideniys-30t-deandsB-Abdfutdhbs{)-§H-thiazolo[4,5-
0.122 mol) [may be prepared fromthe correspondi ng

met H&}wrfmvdmarogﬁdépﬁe (Walton, et. al. J. Med. Chem

1965, 8, 659 5 663) wig-she nethod of Vakdivd a, et.
al . Tetrahedron Let)\ 005=0 46, 06511-25%?“:/9\0:0
anhydrous MeCN (6#9 ni) @t RT_was.addd d oM se via
addi tion funnel BSA ((Jd$ ni, 0.458 nol), owef 20 min.
The resul tant susP€nsifon/was treated d?op wi th
TMSOTf (41.5 nL, O. ZrZ nol) at rt over 20:m n,

wher eupon it becarme fearly honpgeneous. H&he mi xture
was heated to refl ux (|nternal T 83 C and stirred for
8 10 h, then cooled to°t and concentrated%o an oily
resi due via rot ary evapora J esidue was

di ssol ved in Et QAc (500 rrL% k%%aM%—%-gf%{i to 10 C where
it was sllow §l18p¢nsemtosfaﬂ1wdrl9(lO(Mrgl—D 37D hosgh fioer $ep B €above) in

40 nKE n e .infer I er re
1R el acerbRCPs G AEE 1 itHamon 3he fisiing mixture
M Xtk Rriked sl sbdfdn it @as7q&nwhédmﬁphtﬁxé<@§ @, 9%@ mmol), then
vigorous stirring was continued for 1 h lite
concentrated and submitted to HPLC (MeCN-H;0, TFA) to afford 75 mg (46%) of
the title compound 10 as a white solid (TFA salt) after lyophilization: 'H (400 MHz,
DMSO-dg) 6 8.34 (s, 1H), 7.15 (br s, 2H), 6.33 (t, J = 7.0, 1H), 4.33 (br s, 1H), 3.72-
15  3.73 (m, 1H), 3.39-3.56 (m, 2H), 2.89-2.96 (m, 1H), 1.99-2.05 (m, 1H); [M+H]* m/z
285. Analysis calc’d for C1oH1aN404S-CoHF;0,: C, 36.18; H, 3.29; N, 14.31; S,
8.05. Found: C, 36.28; H, 3.35; N, 13.96; S, 8.05.
Example 3
5-Amino-3-(2’-0-acetyl-3’-deoxy- 3-D-ribofuranosyl)-3H-thiazolo[4, 5-d] pyrimidin-
20 2-one (15)

N4IS>=

O

HzN/k\N N

~]
HO

: :bAc

Step 1) Preparation of 5-Amino-3-(2’,5’-di-0-benzoyl-3’-deoxy-3-D-ribofuranosyl)-
3H-thiazolo[4,5-d]pyrimidin-2-one (12) '
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15 was added, and the m xture stirred an additional 30
mn. Filtration' of the triphasic mxture through a

wa beosieqpad of celite provided two cl ear phasesPCTNg2005/045589
aqueous phase was saturated with solid NaC then

extracted with EtQAc (4 x 250 nmL). The conbi S
organi ¢ phases were washed with brine (400 n‘;ﬁfjltgr)':e‘@l
over Na2SO4 s.char cogly «OAand ghen HNTt¥r e

t hrough a sf'@rt p=P of S 02.\_The cl&ar anber adate
20 was cdhftterﬁ’raﬁed to drynesson1\/\her eupon [

het erocycl e had precipitated. The residue was t aj

up in DCM treat ed with gmaél agpunt of MySO4a and
t hen fllteredthrough ceTl‘te FRe clear filtrate was

concentrated and further dried under high vacuum at
35 Cto provide a tan, cri spya B&aMe¢N 9. THISQTf, 80°C, 78%.

Subni f thi Lid f {q. il

Csi 02, a0 ebesmponeiiitie) R APy 11gs 9 OJBo e p R
of de&b&lrﬁ)%ﬁhﬁiﬁoséawmao I @1IMz2 i@@l)gmags ok |peb;faeammﬁrd1d\|m
(DVBO’d6) S 8.35 (s, 93-8. 01

7 @eré’sp@gdl@mmezh-])l nbwfutano;sl@gv‘(q}ﬁon,gqu) al. g] Med. ((’gzemz iI.B65 8, 659-

5, %33 éhe(%eth(l_)('i_&f VﬁiE%\z}a 8;9 ige‘?mh%cgon Ty %ddé) 46, 63116341 in

ZOQﬁhQﬁ@@ﬁMeéﬁT USR0S R45€78é9addéd 3fopirdst, vid addifiGn ﬂu,nnel BSA
. 292300& 2.32 (dd, J.=14.0,
1 H)(l 1?[ 1:214,.“).458 ijop) opgs 20 g@lgp re @Btaﬁ’uéP?I&F‘Pr’o‘P’as treated dropwise

t hiviy Wﬁﬁ @%3@ 0. ﬁiﬁ]ﬁkﬁgﬁyz%ﬁg};ﬂlﬁ v@iéi'eu'pon it bﬁlcal{lne nearly

H2 Mohh efiedus. N‘Iﬁzﬁlxﬁrbl@'ab Beatbdto rﬂ:ﬂuﬂ @intend) T ¥ @O@nd stirred for 8
78% To a S eneaus m ur f di benzoat

10( 461 gleg cogled o iy tratg ﬁ?/?ﬂ' al 0 vazwggatlon The
ad q@ﬁd&%@sgdlg%h%% il Etéﬁc QSOUTBL) ard cddledTﬂ@el OYiCKiHER it was slowly

becane onogeneous w th mn, then heter ogeneoQus

ag araatedi wikh h M8pH.7 plmaplhatw bnﬁetr (mxmm Josping)theaseray) gegperature

t | ui d t

L0 e SBSE. Lo b 808 f G B8 1] 4 HE Sy adsc
t r agt7afhwith kH1id KREGPOLambvigbrous ABribg mlc)m@médtfhlehh Celite (25 g)
concentrated at 45 C whereupon it was cool ed IQEEneftgphasm

15t r .wwalde@l, andjthermixtaye: stimed aadditionsl 3P map. Kiligrign

et HE}X oI | d, %Fﬁaﬁf Cgﬂﬁz e}%&éﬁ%{ t%ﬂ) cleé\%ﬁ)?ﬁ%%. ’aﬁﬁe% eﬂ;ueous phase

watgis Jaauxte& wthmbhd Natlfl itegnctixbractddwithi RIOALEHx 250 moll.)o[The
" cropined orEan Phuses WA ETHAMIAIRTOBNALS B 558 oy iSO and
1H) cha§co§?( 1( gs), arfel then AltERd Qﬁlrough a short pad of SiO,. The clear amber filtrate
20  was concentrated to dryness, whereupon solid heterocycle had precipitated. The
residue was taken up in DCM, treated with a small amount of MgSOy, and then
filtered through celite. The clear filtrate was concentrated and further dried under
high vacuum at 35° C to provide a tan, crispy foam (69.5 g). Submission of this
solid foam to flash chromatography (SiOz, 5-40% EtOAc-hexanes) afforded 46.3 g
25  (77%) of nucleoside 12 as a light beige solid foam: 'H NMR (DMSO—dg) 0 8.35 (s,
1H), 7.93-8.01 (m, 4H), 7.61-7.69 (m, 2H), 7.47-7.56 (m, 4H), 6.94 (s, 2H), 6.09 (d,
J=1.9, 1H), 6.00 (d, J = 7.4, 1H), 4.64-4.69 (m, 1H), 4.57 (dd, J = 12.1,2.7, 1H),
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1H), 5.41 (d, 1H), 4.79-4.83 (m 1H), 4.65 (t, J =
5.8, 1H), 4.13-4.20 (m 1H), 3.40- 3.49 (m 2H), 2.31

wQ@ dad/oeabse= 16.0, 9.4, 7.0, 1H), 1.81 (ddd, J =RC1/5S$2005/045589
5.8, 2.3, 1H) [MH—I]+ mlz 285 Analysis calc'd for
C1O0H12NAAS: 42 ; 19.71; S, 11.28. N
Fouﬂe% (dd, Jﬁlza,é 5.8 il @;92 a\po @b, 17H>> 282 (44, £314.905.81 Bp); [M+H]

ation of
E;{/%g&% (2',S -di-Oacetyl -3 -deoxy-/J-D

rl bgfaprzaw%rhn&&bﬂmmw sﬂ(ﬂ’ &oﬁﬁ/ LbdfiramdsyprsH{ 14)
~01' ~~0f OOAc H2N N N H2N N N Acol "HO AcO OAc H
QAc thia®lal4, Srdlsyamidie2cpneslIN, DVAP, MeCN. f. 1, BSA,

MeCN, rt; TMSOTE T@ a suspensiong 3ol 13
(8.00 g, 28.1 ml)mﬁl}éal 8 i, 84m)o, and
DVAP (344 ng, 2. 8H.N Ni n anhydr OisN 190 L) at
0 C was added 58 / 066080 PCT/ Q%) 045589

dr opwi se Ac20 (5. & rrL 7.7 mol ). He ul t ant

m xture, that becane ho eneous within 1.:5 h, was
slomy warned to rt anql2 irred for 18 h\@hereupon it
was concentrated to a residue that was submitted to

flash chromat ography (Si 02, 0-100% Et CAc-DCM to
Bfford 8.34 g (80% of di aldbCReeMePy %% 5 white solid

foam 5 t hgta HERYoRBebW hb@ire BEAIbERASAY/1 B (4613 %l@w mHd]) and
wi th et her-hexanes: 1H (400 WHz, DWMSO d6

1H) anlgydgaus(MeOHH} .0 Ip) was gdded Ko.C01 (D59 gH)3.8 sugs) gtgt (l'jle:mlxture
1. pefebe pogfostipts Sl 0 ik unch eforp Bbhpols Fea? Wi’ht’% h

1 H) Acﬁ;tQﬁa( MGOH](IGO hd.)6wastedded ﬁbl'ﬁlcreasefﬁn(lﬁy, aﬁﬂ'lihe réa@®n mixture
3H); [MtH + mlz 369. Analysis calc'd_f
1€14MP6 Rﬂ:@@‘sfor e totalofely h.(The suspghsigp wps tregted wlthéi%c (2.26 mL,

ZO;JE;? r?a,Pﬂjgg géace %elfﬁéra_flé %?45‘;\%(5 prég%g?sé"c dw% c%f)lled then triturated

het @\rlthdSItCl}E(Z!)O an[Id) arﬂmﬂxqrr(l 300- rﬁlJ) fondde Tha bol[ichmytehel was filtered,

et PanB ot ebet 3 oonSmLA gir Gisd a9 G Wash i apacer 2 x 250 mL),
i mykgraid P10 EP (ﬂsq@jogﬁfcﬁomaﬁ Bwhi¥d &1 Bt W23 %ricd n R@Ro and

4) Preparation of
153Amrmys'ﬁalﬁﬂéd ffora eetor! -I%I\I—Mlé@&MSG%)r& 8381 s, A,y 82 (s3BH), 5.82 (d,

L AR A ki B 1d B (i 3550563 &) =35, D) 4152426 (st 15D), 3.40-
3.49 (m, 2H), 2.31 (ddd, J = 16.0, 9.4, 7.0, 1H), 1.81 (ddd, J = 12.5, 5.8, 2.3, 1H);
[M+H]" m/z.285. Analysis calc’d for C1oH1oN4O4S: C, 42.25; H, 4.25; N, 19.71; S,
11.28. Found: C, 42.36; H, 4.32; N, 19.72; S, 11.23.

20  Step 3) Preparation of 5-Amino-3-(2°,5’-di-O-acetyl-3’-deoxy--D-
ribofuranosyl)-3H-thiazolo[4,5-d]pyrimidin-2-one (14)

)*ﬁEN%O c N)%N I N>’=o f Aco/\<_Ci7/OA°

H2N - H2 P
- O - 0. >
HO AcO OAc

OH OAc
13 14 11b

¢. Ac,0, EtgN, DMAP, MeCN. f. 1, BSA, MeCN, rt; TMSOTY, 80°C.
To a suspension of diol 13 (8.00 g, 28.1 mmol), Et;N (11.8 mL, 84.4 mmol),
and DMAP (344 mg, 2.81 mmol) in anhydrous MeCN (190 mL) at 0° C was added
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AcO HO bAc QAc 14 15 d. Candida Arctica, Acetone, pH

7 buffer 91% To a slowy stirring suspension of
walbt@eot@se 14 (5.08 g, 13.8 mmol) and Candi daP@r/Ts1005045589

| i pase acrylic resin (2.50 g) [purchased from Si gma]

[ t d H 7 hat

e RESbEBE AL 5 ZRnle s EampRC T PRy el ISEPRRLS

sti rieRsbgehatks Yviftes 156, Waﬁ"éﬂ%ﬁn@%%ﬁn&d toNRand éth{e%rfgidm h whereupon
concentrated and extracted wth EtOAc (4 Xx m.) .

The itvabronsentortedio &repidasé@t wes subinitted tcoﬂr@h Chla:mﬁmgraphy (SiO,,

g ﬁ?g‘ﬁa%%ﬁé ﬁ§ rt?(glbja %}4 &&%}# d:’l 13cstate 14 23 2 whigg s%hd foam

(591 %hatGhayt tesfukthéd g@:ﬁmﬂﬂ@#@ﬁuﬂlﬁo@&l@ offtirinexek: 1@1 {abetvz,

may be further urified via trituration with

et hePMiSEkdn 8<3.34.(s, @Hm(ﬁ Nz, 2HNBOG0dE) J 5 182, 3BD(F65 (sl = 7.4, 1H),

. 87 %35&}635?%1 18,353 gid iﬂ)mzl 30, 1,48 fcﬁ],&dg,ﬁ 618, 2.65-

2 ggz %dgﬁ 1 2©6|de 2J=5@3 8, é%bﬂmr 2l)l|§l)u(s 33{) Pog gs 38 [(M+H] m/z
Anal éﬂ@laﬂ;l& C@ledcﬁor @1@11&1‘44%65@, 45:65,4121, 413?8 N—l 154.138; 8.R0. Found:

7. . . 12; H, 4.45; N, 16.88; S,
B s PN 33 Mo ealze B Usabos) 04506 Exanpl e 4
5- Am no- Al{eznatPeBCeibydiatd 14 SrayRZ2¥pared erﬁQ?étéroﬁ'e'l aef
uranosyl) 3H thiazolo[4, 5-d]pyrimdin one (16) SAO

sieRmﬂ@ fommose LIN[mAY be prenared viagho methedigf Y aldivia, eRpl
e%m%%h 786, 5546 ]6§9f663f&h L ocylgﬁ%llo ?%861 é’o%xze With a

et erogeneous m Xt ure
O 6358é1d|mfr63% and deoxyri bofuranose 1llc [purchased
from Berrg & Associ ates, Inc., Dexter,
T

183 ny,
5 Ptepd) freperagin ofis Srenam R -Oaagery- fwedgo riggfurqmsyl)-3H-
uL sultant m xture was
| m’ret?usfzg% md)pgr%d®zzrgg5?h and stirred for 4 h.
The mi xture was conu\ﬁ?j—n\*%o__‘cg via rot aryN r%ti on
and partitioned )Aeﬁ tOD\Cd(lOQI
sat urated NaHCO3 The—organi C phase s dried
over Na2S™ and Acbe%@i\centrat ed. Th nmat eri al

was triturated with EtOAc to afford\32 ng (54%
of an off-white solid thaet was subnitted to @PLC
( MeCN- 14 15

d. Candida Arctica, Acetone, pH 7 buffer 91%.

To a slowly stirring suspension of diacetate 14 (5.08 g, 13.8 mmol) and

Candida Arctica lipase acrylic resin (2.50 g) [purchased from Sigma] in acetone (50

20  ml) was added 50 mM pH 7 phosphate buffer (250 mL) at rt. The resulting mixture
was stirred slowly for 18 h whereupon it was filtered, coﬁcentrated and extracted

with EtOAc (4 x 250 mL). The combined organic phases were dried over NaSQOy,
concentrated and then submitted to flash chromatography (SiO», 0-15% IPA-DCM)

to afford 4.11 g (91%) of the title compound 15 as a white solid that may be further

25  purified via trituration with ether-hexanes: g (400 MHz, DMSO-dp) 6 8.33 (s, 1H),
6.87 (s, 2H), 5.88 (d, J = 2.3, 1H), 5.66 (d, J = 7.8, 1H), 4.76 (t, J = 5.8, 1H), 4.11-

4.18 (m, 1H), 3.43-3.53 (m, 2H), 2.50-2.57 (m, 1H), 2.05 (s, 3H), 1.98 (dd, J = 13.6,

5.8, 1H); [M+H]T" m/z 327. Analysis calc’d for C;oHaN,OsS: C, 44.17; H, 4.32; N,

17.17; S, 9.83. Found: C, 44.12; H, 4.45; N, 16.88; S, 9.69.
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H20) to provide an anal ytical sanple: 1H (400 MHz,
DVSO-d6) 8 8.33 (s, 1H), 7.91-7.94 (m 2 H),

WO 20007086 (m 1H), 7.47-7.50 (m 2H), 6.94 (sPCRHE¥2005/045589

5,93 (d, J =15 1.8, 1H), 5.72 (dd, J =5.9, 1.5, 1H),
4.50-4.53 (m 2H), 4.31 (q, Ay 1H), 2.80- 2.88
(m 1H), 2.14 (dd, J=13. 2, Ei‘—i—"—%% , , 2.07 (s, 3H);

[ MEH] + 4 ﬁhﬁnd@—’l& 0@%@?115 e Bbenzoyl-3’-deoxy-f-D-ribofuranosyl)-3H-
5- Ami no- 3- benzyl - 3H-t hi azol o] 4, 5-d P rimdin-2-one

(18) S~O a OHC S Shiaselaf¥,5-dpyming N& o0 d 17

18 a. PCC13, DMF, 90C. b. Guanidine HClI, Na

19% over 2 steps 20 To POC13 ?8 09 ni, 86 8 wolli HOO

C was added g utivelyo @A HN

benzyl -t hi azg| i =0 +4- di on Jpr epa‘r‘éd—acc

t he net hodlNbf N_o Net. al. J. Ogr, Chem 19%

999-1001] and DMF. The reaction m xture was stl rrg

mn, then transferred t 9Q.®, 9L bath vvhere,dt vvas
stlrred 3 h. Tﬁe dar k mg}cﬁ‘re Vas poured 60 WO

2006/ 066080 PCT/ US2005/ 045589 into ice (100 g and
wat er (100 rrL) and then extract- &t it ¥e EC(3 x 100

m). The, g ok Bkthfe FNRERSCHRS B(196im8€ 00633rmmol) and
5I\/gSO4 t hen gl I tdgéed thr ough celi tewconcelﬁ%jr at ed,

t akcenxymbquam 1%ci[purehasad fionoBey & émmateéa@c@ﬂ)esr%é\/lﬂ (183

o ORI o R B P SR Pl L Bied PR ABRULS0 mmo

hy dz[t‘i’@ |Th9 Eésﬁﬁaﬁt%&ﬁu@wa&ﬁmﬁeﬂm into W@G° @dﬂHﬁtIaSndSﬁirrdd for4 h.
NaOve- MeOH (18 nL, 79.6 mol) in MOH ( ‘i%‘ﬂ)
at Tlfe @Xtmh@VaS@Qm:ﬁthﬁfgd Vif| Totayy £V IREFAL, wﬂé’aﬂﬁmﬁF befiygen

10,5 elgtdg{fle@bﬁ 8?114\/&. aﬁﬁﬁéﬁ#ﬁ%ﬁlﬂ%@ %#iﬂ gﬁ-? g’glée{t (§r QR Bﬂ‘%\é%as dried over

@

n nixture
WasNRJSax add i¥ncoacéfraedoThe crlodé matariaheesntritetated viznyh Et,0-EtOAc

0 tacford B mE6ARD A Sl I 018 S swEmg 4 FPLEMeCN-
Thersol B e B R ARAt sy RACST 40D WBELE, DUNE.p M) 1D,
par ¥ bl 7, \mtm JF00R6S (3, ML O0KTRL 0 (EHRHY, 6198i(eD, 5.93 (d, J =
151 L0, OB RSB i - Coat s e B (o L5 i D, 2.80-
tha%éﬁ/p% alﬁf%“izﬁ 1113302h ”%1915 GPRYSMRORHIS A7 9%,

ordl theé t
conpound 18 as a vvhlte soI iEkaniphe $ 400 MHz, DI\/BO d6) 8

(s 2 [ Mm]mzm- 555 St STt e ud

3'-C, O-dl nmet hyI C?_Q{uranosyl - 3H-t hi azol o 4
one (

5-d] py /];ﬁ}:bn ) )\ >=o

HeN N

17 18

a. POCly, DMF, 90°C. b. Guanidine HCl, NaOMe, MeOH, 19% over 2 steps

20

To POCI; (8.09 mL, 86.8 mmol) at 0° C was added consecutively solid 3-
benzyl-thiazolidine-2,4-dione [prepared according to the method of Lo, et. al. J.
Org. Chem. 1957, 999-1001] and DMF. The reaction mixture was stitred 5 min, then

transferred to a 90° C oil bath where it was stirred 3 h. The dark mixture was poured
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S HZNNN O Hom e 20 Med OH Step 1) Preparation
of

wda 2@e@sdosopr opyl i dene- 3- net hyl - 3- 0- net hyl - 5- OP¢T/U$100ﬂ945589
D r| bof uranose (20) Ph3CO 0>110 a Ph3CO-o0>ljp M

ok e Sk B AT Sy BT biggons

(7 Hhembinddbramme ﬂ)hf{s@sf RBRY RibdaReONIBOg theaFilteded théough celite,
met hod of Just et. . Tetrahedron Lett. 2000

41
9228ng2EAled; takalth/mBGM fifepschieough aﬁhyﬂ@a@ of§iQecind finally

w0 Sonaokhiag e LEBEHE BauRgub R fideafl® ©F

5mM Xt ur e @@midihé hy&éclﬂoﬁumw\gs)ztﬁ‘mmd)rmt zeuedvas boliNkd 25%

2 T aac A S SR 5L L
BB s Yy Bl A, Sl oo

aq U QLS 1UHGRB/ G0 (20LnL.) TT}&: reagmni rmxﬁlr@h/as plasedbinttra 8@ C oil
over Na2S™4, concentrated and.s to f
chritnconteapripd b@ﬁﬂﬂ@lilaﬂmo @%ﬁé?‘gﬁq F]reéj]é’r?é’g)t{‘en heated an

0af fﬁ?@gW QIBE%‘&_QE %%6%582%7 %%t@%chW hILg an&ﬁlﬁoned

J =wizh 9 N HA) (100 18D). ”[(hd aqdeous thgse vlaﬂ)treatbdomﬂ( sidid NaHCO3 and

(757part§tp96ned%v%E@c @ 10(85%% 'J(Zlgeg%ﬁbﬁ %&”@%Eﬂﬁ%ﬁ% the

Pr egpdifleleRfta@ion were drled over Na,SO, and then concentrated to a residue that
1,2,5-tetra-QAcetyl -3, 3-C, Odinethyl-/-Dribof uranose

( 21yas fehsdEd twehl@najogxgghy\,{SiOu,OiQA % EexDIM)vetiording Iohg (19%)

%P S 8 1 I, AN 90

add?§4 HYan0sen20ss &, Qﬁ) %. (()eg(slill\{/Fﬂ’[M-l)}ngWz b 59

col orl eSs sdlut'i on was in HOAC (0.41
m., 0.41 nmol), resultlng i n"Examplebensel y yel | ow

col grA%jzno 3- (3 3’-C,0-dimethyl-f-D-ribofuranosyl)-3H-thiazolo[4,5- d]pynmzdzn 2-

one (23)
N
I/\/E =0
HgN)\N/ N
“ﬁ
HO™ ™
Mem—r—

20 MeO OH

Step 1) Preparation of 1 ,2-O-Isopropylidene-.?-methyl-3-.O-methyl-S-O-trityl- o~D-

ribofuranose (20)
@)
PhsCO” I 7-no a PhaCO” I 7--0
Mew—t—/., . )< —_— 5 )<
HO O Med O
19 20

a. KH (xs), dioxane, DMF (3:1); Mel, i, 72 h, 87%
To a mixture of tertiary alcohol 19 (716 mg, 1.60 mmol) [prepared according
25  to the method of Just et. al. Tetrahedron Lett. 2000, 41, 9223-9227] in anhydrous
dioxane (6 mL) was added an excess of KH (30% dispersion in mineral oil) at rt.
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15 solution. The solution was stirred at rt for 16 hr,
and then concentrated via rotary evaporation. The

We@x@ed660BI0AC was azeotroped via several vol uneBCDS2005/045589
tol uene. The residue was di ssol ved in DCM (100 m.)

and she W th saturated 30 nL ani c
| ay diC fzsd a}a%ﬂ%@v@s R%@gbh g&&%fl@aﬂe& s MR ?ZmL 32
con I
ONEEHSTH ,% c‘u% il tpe%{ s pfe ﬁi‘é WFQQ'MW\MSLHd%ed Me%p the reaction

m xture to f chromatograp y
( Si ddxtube BoRbeROE@ACEON e%mmg&)veaﬁ‘ briengixQurg 8vag d@lB@%mﬂﬂfEtOAc

vl - sy sl oy tatG03 e LG g gganic

§ 2 %hﬁééq’vask]drred%vgn N %_%(ﬁ; c&f&ntra‘lelﬁdl)la%d(sqgnnt‘?ed:toglagh cﬁo%atography
( S, (&Qp, 1360% lit@Acehey(an@) Jdfofding 844) mgIifapctlyl ether 20 as a wh1te

Pre it

G b 008 Mgtz RME0-4 8712257 35 (L TN 1R ¥ = %05 430
25 a I hi I e
(22@12? MR IaRYor @ AR RN 11 B m?%?}ﬁli%ﬂ 2H). 151 G,
Ac O3B0, H28W(IN3H), 0Re(sMB8E)., bAc 1 AcO O Me Med bAc 21

187 sepdidegerana o argardtidcRiions G siney i stgaanose (1)

dr opw se BSA(O 52 o 11 mml) at rt. Jheyre uItlng
m xture was i mnr€ad C Bil, b&e¥, jndrs |rred
for 90 mn vvhereupM’? ms hom)genod‘i‘ke = U{anose 5
21 (0.20 g, 0.73 nrM?? was added fol | owedeBy P

(158.4 L, 0.88 mmol). The reaction m xture was then
imersed in an 80 C 0i30 bath and heated for2Rhr. The
reaction was cooled to rt, and partitioned between 1 M
pH 7 phosphate buffer (Lﬁ-id?ﬂc)Aong(Hizﬁ4Of\@3%30 m.). The
resulting enul sion was filtered through a pad of

celite yie fiongdiohWs HDAE (50 rdlg)éﬁﬂ Ac,0 R 891 I0% ﬂlﬁ%grwas

was separated and dried over Na2SO4, filtered,

coneddad farangs¢ 20 (Bl & bl ammi)r Toghiarglerlpssmhutionsiagiadded 1M

Thi t
T ST 3y U AL LA RN B o
19. 3 @Qlu(1519 headoluivt veg stitted att &s 18 Hr) ikl therd bMicdﬂfht@Bh& rotary

yellow solid: 1H (400MHz, DMSO-d6) b 8.34 (s, 1H)
6 ggv:mg);atgon ihg exogssl}ﬂomdvas[azeotgomd VlaZSPVGI‘aI zp.blmes of toluene. The

aiy e aidhgat BENGT 0P o Gyl il gyl a0, 30

Pr epdr)aThe brgahic layer was dried over Na,SO,, decanted, and concentrated to an

> Aml?/ %eterogenoé),s mlgtucr)é di,hr%e th ture \%s%u Jle?:t%tilil(r) g)hs th))matography

20 (SiOs, 5-35% EtOAc-hexanes) affording 0.78 g (33%) of triacetate 21 as a pale
yellow oil: 'H (400 MHz, DMSO-ds) § 5.91 (d, J = 2.0, 1H), 5.07 (d, J = 2.4, 1H),
4.29 (dd, J=3.2,12.0, 1H), 4.15 (dd, J= 3.2, 7.2, 1H), 3.96 (dd, J = 6.8, 12.0, 1H),
3.17 (s, 3H), 2.10 (s, 3H), 2.04 (s, 6H), 1.33 (s, 3H).
Step 3) Preparation of 5 -Amino-.?—( 2’,5’-di-O-acetyl-3°,3’-C, O-dimethyl-ﬁ-D-

25  ribofuranosyl)-3H-thiazolo[4,5-d]pyrimidin-2-one (22)
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t hi azol o[ 4, 5-d] pyri mdin-2-one (23) Il :S>= O S-O
HZNEN Nd H2ND NN O AcOHOM O M. . e . . MO

wWh2o6h@8OH 22 23 d. K2CO3, MeOH, rt. Nucl eoBCTESRB5/045589
(230 ng, 0.56 nmol) was dissolved in 5.6 nL MeCH.

Solid 20 K2C03 (15.4 ng, O. 11rm0|) vvas egl and t he
reaction stirred at rt for 16 h. 60

0. 28mmol ) was adgc% o t@gcreactl onH for 30
m n, and then gnenr ted mxtcureto dryesm
vacuo. The resi dual solids weneo ated 63
WD 2006/ 066080 PCT/ OO 045589 with NE=264(3 x 10
m.) carefully decanting filtrates via pmpétt@ic The
solid material was then washed with H20 (3 x 5nl),
rinsed with Et20 (2 x m.) and dried on House vacuum

24 h to obtain 76.4 g 4 Z%Cl\gg’sﬁgsf?p% xlﬁw ded white

solid: 1H (400Mz, DNS 6.83 (br
s, 2H), Hog3nixthre df het@rds§ele T ankbydedusMeCH (3.0=mlz) ¢35 added

! H) grcf';{wglge]lgéAé& 5’7? IIZIiﬁﬁ 111%10&‘3‘&217 g%t 1 eﬁ‘lllltg}g?mﬁgirﬁ é}H% 'émmersed ina
3H) A0L CZ81 Hath, adltstirrbdidHlon ﬂﬁl&n&@&poﬁxﬂi@hﬁe homogenous. Furanose
5- Ami no-3- (5 -0 Acetyl-2'-O[2

3. 024000 gch Bhyinpolbaesikgad Tol v by BSTERASKH L, 0,85 mumoD)

3P e R4Sk sigdl VS h S Befe a8 Si gflgﬁng)heated for 2hr.
Pr egaeaédcAdn Q'fas cooled to rt, and partitioned between 1 M pH 7 osphate buffer
1,2-0-1sop rog i di ne-3-nmethyl-5-0-trityl-a- of ur an
ose (I28iL) and EtOAc (30 mL). The resulting emulsion was flltered through a pad of
celite yielding two distinct layers. The organic layer was separated and dried over
10 Na,SO,, filtered, and concentrated in vacuo to a dark orange brown residue. This
residue was submitted to flash chromatography (SiO,, 5-50% EtOAc-hexanes)
purification affording 0.30g (59%) of nucleoside 22 as a finely divided pale yellow
solid: 'H (400MHz, DMSO-ds) & 8.34 (s, 1H), 6.90 (br s, 2H), 6.11 (dd, J = 8.0,
27.6, 2H), 4.3-4.17 (m, 3H), 2.75 (s, 3H), 2.02 (s, 3H), 2.01 (s, 3H), 1.35 (s, 3H);
15 [M+H]" m/z 413, |
Step 4) Preparation of 5-Amino-3-(3’,3’-C,O-dimethyl- 8-D-ribofuranosyl)-3H-
thiazolo[4,5-d] pyrimidin-2-one (23)

)
poey Lo
d H,N” NT N
D —— o
AcO :g J HO
Me Me=

MeG OAc MeO OH
22 23
d. KsCO3, MeOH, rt.
Nucleoside 22 (230 mg, 0.56 mmol) was dissolved in 5.6 mL MeOH. Solid
20  KyCOs3(15.4 mg, 0.11mmol) was added and the reaction stirred at rt for 16 h. HOAc

(16.0 ul, 0.28mmol) was added and the reaction stirred for 30 min, and then

concentrated mixture to dryness in vacuo. The residual yellow solids were triturated
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Ph3CO 0 'u0 a Ph3CO~0>"'0O Gk MIOK 24 25 a. H2, 5%

Pd/C, EtQAc, it, 48hr, 6:1 (a/n), 78% To a solution
w@2008464080 40g, 5.60 nmol) [ prepared accordi ng POT/B81085/045589

et. al. 15 Helvetica Chinmica Acta 2000, 83(7),

é?g}%’ &%ﬁfﬁ( ?6 W}ée I %9%%8%%%{% whgé{ﬂ&%hﬁi? Fohdkmaterlal

WaSwﬁB&E:ﬁl odshid xblﬂir@lzoqg xI5nAt)Mingsddyish Er,0ed xa8 mrLt) ah@dried on
72 h. The reaction mxture was filtered thro

cel h@ée vacuwan 2bhde abtein et mg (2%yel ¢ 8m§1Yé111‘é§ White solid: 'H

LIRS IR IR LA ST By e

fs 2=6dk, y{/txy&w qu£24357 &QVTEFSS% J1H) (34@5WH1 5.07, 1H),

DVBO- d6) S ( , 7,63 (d,, .2, 1H),

4. 53.46(%38 (I, am), 3)261$-|)3H)31 @%( ax); LMtHb ns/z 339 6, 1H),

3.18 (dd, J = 3.2, 10.4, 1Hg, A(dd, J = 5.2,

10.8, 1H), 1.89-1.98 (m 1H* (s 3H), 1.24 (s,

3H) O idiho (3957 1-ABei-2 85) 2”-lae@yByo Bate@il-DOibofuranosyl)-
-gl OAcetyI-Z CI}§ C[}acet &yl%oiﬂg 3- meyt?J ﬁ4 i’

r| bof ur anose (26) 6&1 ngl@%ﬁ 10%@705/ 045589

Ph CO-0> 10 b AcO-QAc 3 Me' O40AC 25 26 b.

HOAC, Ac20, H2SO4, rt, 19% j“\n Yeer similar to

Step30f Exanpl e 6, 25 vvasdc@hv ted to 26 in a 19%

yi el d. The crude resi due was tted to flash
chr omat ogr aphy (Si 02, 2- 36‘@/95 C- hexanes) yi el di ng
a 5:1 (n/fa) mxture of anonens (t@ d wth

16 ri phenyl net hane) by 1H NMR (DI\/ISOd hct hat was used
wi thout further purification int ne St e
(406rmzl) Pryprgiien ofd, & Qolpoprgpylidine-3- 'Sefhxf;é 0- %”ﬁz“'ﬁlal&eﬁ”“”"“
é5358 6.8, 2.8, 1H), 4.25 (dd, J = 12.0, 3.2, 1H),
221(m 2H) , 214 2.23 (m 1H), 2.03(s, 3H),
2 00 (s, 3H), ,;hgg OQ3Ky, 1.44 (s, prtd; ad S,

3H), 0.91 10 (d, 8 H).—sr'em)Pr raion of
5- Ami no- 3- (5" - OAcet I-ZO}-)Q'[Z X

"-0-acetyl propyl ] -3-net hyl -
P-D-ri bof uranosyl ) - 3H24 hi azol o[ 4, 5-d] pyri m2$i n- 2- one
(27) NS >-0 AcO OAc C H2NN O Me~ b--0QAc AcO

a. Hp, 5% Pd/C, EtOAC, 1t, 48hr, 6:1 (o/B), 78%.
To a solution of 24 (2.40g, 5.60 mmol) [prepared according to Bera, et. al.
15  Helvetica Chimica Acta 2000, 83(7), 1398-1407] dissolved in EtOAc (50 mL),
under a blanket of N, was added 5% Pd/C (240 mg). The flask was charged with H
at 1 atm, and stirred at rt for 72 h. The reaction mixture was filtered through celite,
and concentrated in vacuo to a clear colorless oil. Flash chromatography purification
(5i0;,, 0-40% EtOAc-hexanes) afforded 1.88g of 25 (78%) as a 6:1 (o/B) mixture of
20  isomers: 'H (400MHz, DMSO-ds) § 7.22-7.38 (m, 15H), 7.63 (d, /= 3.2, 1H), 4.53
(t, J=4.0, 1H), 3.67 (dq, J = 2.8, 1.6, 1H), 3.18 (dd, J=3.2, 10.4, 1H), 2.99 (dd, J =
5.2,10.8, 1H), 1.89-1.98 (m, 1H), 1.38 (s, 3H), 1.24 (s, 3H), 0.81 (d, J = 6.8, 3H).
Step 2) Preparation of 1,5-di-O-Acetyl-2-0-(2’-O-acetylpropyl)-3-methyl-3-D-
ribofuranose (26)
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Mew, 'O EQAc 26 27 c. BSA, MeCN, rt; TMSOTf, 60C,

11% To a m xture of the heterocycle 1 in anhydrous
woORO@bl0G@dS® nl) at rt was 15 added dropw se BIECT/0SHR5/045589

m., 2.11 nmmol). The resulting mxture stirred for 30

mn, and then furangse,26 (0.20,g, 0.73 rm@l)s)wa

added f ol | owedPlgo wQ(158. 4 |, #0883 The

reacti on m xture was ed in a 60 C T~ h,

wher eupon it becameMd ho )inous sol ut i 8. é?T%HAﬁg

was continued for 2.5 h. The reaction m xture was

cooled to rt, then pa?stitioned bet ween 1 mpH 7

phosphate 20 buffer and Et QAc. The m xture was

filtered through a pad 8fHGA&IAceQ Ha¥fe "t hEe-di sti nct

| ayers were separated. The organic phase was dried .

over Na2S04, filtered, concentrated and submtted to

flash chrlnmazgleagihyla(@it’aep 3@&%@@@\@5 fweag gomeyrted to 26 ina 19%

S B SR 3, s
%H) ’EtéAQQhe@(Qmesg V%elam a f%B mRrutd of afomeré: (?amtét'.l"lv
.88 (dt, J 2006/ 080 PCT/ U82005/ 045589 = 6 4,

3 2 tﬁpl)e,nyliné]:ﬁar(ed by 'H NMB. (DMSQ-dy) thbHyvas dsed8vithaat fuither

gl—l)4 P%ll%ﬁg%tl t@%lgx%fteeﬁ §400§\(1§1 “ovsh- (lé'?%%l @ =3§8 1H), 5.02
(d (t]dd'gﬁ-gf% 6§"%8 {1114511']2’5 21 4430, 5?){@ g 08- 4321 m, 2H), 2.14-

of ur anod Hthi azo o’[4
- d] pZy)&(mm dJH) 206nie, 3EB03. OON 3H)3.9204, BHN 1.4 (sHEH);ID.39s, 3H), 0.91
§ J Pre ation of
(ﬂ 36 acetyl - -di - O benzoyl - 3' - et hyl - ( 3-

D r Q 1) m - -
(29)&%02%%5%«%%@ ,OJB ?A@;&gﬁmﬁ Ofcenid Ry, Acot)%lﬁ%gl] G et
Me ADSibdiBmno?B)-2H-thiazolo[4,5-d]pyrimidin-2-one (27)

/j: >=o
Aco/\éé()/\c )\
. <~ _—
Me O—<0Ac
OA

26 27

C

c. BSA, MeCN, rt; TMSOTY, 60°C, 11%.
To a mixture of the heterocycle 1 in anhydrous MeCN (5.0 mL) at 1t was

15 added dropwise BSA (0.52 mL, 2.11 mmol). The resulting mixture stirred for 30
min, and then furanose 26 (0.20 g, 0.73 mmol) was added followed by TMSOTY{
(158.4 uL, 0.88 mmol). The reaction mixture was immersed in a 60° C oil bath,
whereupon it became a homogenous solution. Stirring was continued for 2.5 h. The
reaction mixture was cooled to 1t, then partitioned between 1 M pH 7 phosphate

20  buffer and EtOAc. The mixture was filtered through a pad of celite and the distinct
layers were separated. The organic phase was dried over NaySOs, filtered,
concentrated and submitted to flash chromatography (SiO,, 5-50% EtOAc-hexanes),
affording 30.0 mg of the title compound 27 as a white solid: g (400MHz, DMSO-
ds) § 8.36 (s, 1H), 6.90 (s, 2H), 6.09 (d, J = 7.2, 1H), 5.16 (t, /= 7.2, 1H), 4.88 (dt, J
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a. Heterocycle 1, BSA, TMSOTf, CH3CN, 88% 10

5- Am no- 3H-t hi azol o[ 4, 5-d] pyri m di n-2-one (123 ny,
wW@2008866v8®1 ), 3' - C- net hyl -ri bof uranose 28 [ prBQBUSINN5/045589

according to the nethod of V\&ng et al. J. Med. Chem

2000, 43, 3704-371 (302 4

2 251 32 4 4 A (5 )15%&181)%%@%1@ 50210y 225 (dq, 7=
30 n S

reagslnéﬁ %/\Illgs lfgh arT%Z Wi t'h P$%§3m(104€§%§§?,’qﬂ%6.@,‘9_6.8,
mml3H)a[M+HqYﬂz&4;441aced into a preheated oil bath at 65

C. After 3 h the reaction wa coo dtort and the

sol vent was renoved by rotar ation. The
esul I i 2 3
gxt . ajz:{[‘@gw;g (g 1 %\@glt ?ﬁ@%fh?ﬁts&)lzgﬁh%?l& @cﬁ%&hn@d)ﬁZ -one (30)
The organic phase was dried SO and
concentrated. The crude prg'qgé\'tN submtted to

t

fl ash chromat ography (Si02,* 0 4Pp% Et OAc- CHC13),

yi el ding 365 ng 20 (88% of H@/ﬁol id: 1H NMR (400
Mz, d6-DVSO) 8 8.38 (s, 1H) (d, J = 6.4, 4H),
7.69 (m 2H), 7.53 (m 4H), 6.83 (br s, 2H), 6.90 (s,

i%@ﬁ%&ﬁ@ﬁioﬁ of sming (3 -rigpri3’ égdez-g?bé’zgy,lf%-inyfhyl-ﬁ-lﬁ-

/f tion of

no- a’(‘%‘%rt%}tyﬁ%go/%gg d]?g%?ﬁ@alr%s% ﬂ-t hi azol o[ 4, 5
- 25 d] pyri m di n-2-one (30) 66 WD 2006/
PCT/ US2005/ 045589 QAN Bag==0_, H NN N\b/ ON 2N
Bz0O O~ HO O M B#- "0Bz Ho%oH 2%N30M b.J k2003,
MECH, 66% 5Arrino-§5~‘ 5 - di - O benzgM 8
-O acetyl -3 -C-nethy (8ZD-I‘IbOfUI‘anS){J|
3H t hi azol o[ 4, 5-d] pyri m di n-2-one (365 &g, Oo&d7 mmol)
was dissolved in MeOCH (10 nlL). K2C03 (17.9 ng, 0.129
nmol ) was added, and tdge reaction was stirgged for 5
16 h at rt. Acetic acid (15.5 ng, 0.258 nmol) was
added, and the react iOmeterRiieq BSASMSOB! @HCV, sk I Ot ary
evaporation. The cr ude Eroduct was t hen submtted

19|PLC purd-Amdiae-fHrh Pfyyringidis 2tpagy (1235 mey gnmol), 3°-C-

s, 6‘1‘1 %’l'rg?"@‘ta?é reais @H}a’}@@ &%9%1}3% %9@9@?3@585@9 J. Med.

( d Ghem. 2008, 43‘1, H)7044783;] ((302 ndg,70.66 ﬁunolHBSA (&87 e@, 2.2 mmol) and
4.51 (t 3.78 (t, J =5, 1H),
QJ@QB:%S (nﬂ‘) 'Qq)e mq_ec& Ilgegousgﬁ)or 3% mlp.qmtlhﬂ Qoglg?geneous solution was

Analo%tc‘alu‘f‘ed? %‘8 18actiBh was then charged with TMSOTf (0.186 mlL, 1.1 mmol) and
15  placed into a preheated oil bath at 65 C. After 3 h the reaction was cooled to rt and

the solvent was removed by rotary evaporation. The resultant solid was dissolved in
EtOAc (200 mL) and extracted by saturated aqueous NaHCO3 (2 x 100 mL). The
organic phase was dried with Na;SO, and concentrated. The crude product was
submitted to flash chromatography (SiO, O to 40% EtOAc-CHC]ls), yielding 365 mg
20  (88%) of a tan solid: "H NMR (400 MHz, ds-DMSO) & 8.38 (s, 1H), 7.92 (d, J = 6.4,
4H), 7.69 (m, 2H), 7.53 (m, 4H), 6.93 (br s, 2H), 6.90 (s, 1H), 6.43 (d, J = 7.2, 1H),
6.10 (t, J = 9.2, 1H), 4.80 (br s, 1H), 4.59 (br, s, 1H), 2.09 (s, 3H), 1.97 (s, 3H);
[M+H]" m/z 565.
Step 2) Preparation of 5-Amino-3-(3’-methyl--D-ribofuransyl)-3H-thiazolo[4,5-

25  d]pyrimidin-2-one (30)
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Cl1H14N405S0.5 H2O C, 40.86; H, 4.68; N, 17.33; S,

9.92. Found: C, 40.78; H, 4.90; N, 16.94; S, 9.87.
wEx@apb@s® Pr eparati on of PCT/US2005/045589

5-am no- 2, 3-di hydr o- 2-t hi oxo- 3-f-D-ri bof uranosyl -t hi az

ol o[ 4,5- 15 deyrirri\ing7(6I—I)-one(33)N\ I NS

H2N-N HO 0 HO OH N33VShes 1) Prepar at llon lof=0

5-am no- 2, 3-di hy-gﬁ'é\- -

f3-D

i ox0-3-4 2", 3NGNt -0 acetyl -

O
ri bof uranosyl )t he@ZOko, 5- d) pyri m diffe- 7X( 6H) - one (32)
67 WD 2006/ 066080 RE&FtS2005/ 045589 OMEY 5>=S HN' S
a H2ZN'N N >=S H2NMP H AR89 0 AcO OAc 32 a. BSA,

TAR, MeCN, 60 C, TMsOTf, 60 C, 80% Heterocycle 31

[ prepared according t8the nethod of Robi¥s et. al. J.

Med. Chem 1990, 33, 407- 415k co1REbHBs%. 0. 75 nmol ), TAR

(214 ng, 0.675 mmol), MeCN (10 nL) and BSA (0.55 ni,

2. 25 MD3-AnviRe-8-@Q5hilirecheanclyliBe 0-acktled’ - A-niethylB-BerigHFuransyl)-
C. The reaction was then charged wi t h TMSOTT 250l I‘EE

1. BF-histolol4sidIpysmidipgdoned36 e 08¢ srmed) whs disiolygd jngMeOH

SR8, 205 LSRS08 o i
501 gEgh 6t fehaGtic\waid (1 fidnng, @2 ¥8antnel) wistadded taud dteadaction was

aqueous NaHCCB (2 x 10 nl), ,and concentrated to .
i yiMBSSHITEER VB iy s OBGIBHGH: (10 A RF it 1 cish SEipaited to HPLC

S DRSO B GO ol o o

ther "puritied via HPLC
(VESINRADMSO) B8 r(atm)?asamm oy PHY .91 (dp Ebr—-e&@,a]d'b)l, 538 (d, J =
1H NVR (400 Mz, d6-DVBO) S 11.54 (s 7
<" G 104 (ord= &y THD 18 et Dn ) U6 75 pr 10 384 F = 56
4 P T . 74 ; P 8
10 1) 1388 58 o 28D, 103G 35 P ) i B Alysib gl ok
[ MHE], H, 058805 HADaCy40.86;d4 4681 N, d7.3615+8.8346wed: C,@0.78; H,

280, & 16088, oy, 14 22 S
| Example 9
Preparation of 5-amino-2,3-dihydro-2-thioxo-3- ,B—D-fibofuranosyl—thiazolo[ 4,5-
15 d]pyrimidin-7(6H)-one (33)

o)

H
HoN

HO OH

(o778

33

Step 1) Preparation of 5-amino-2,3-dihydro-2-thioxo-3-(2’,3",5 ’-tri;O-acetyl-ﬁ-D—
ribofuranosyl)thiazolo[4,5-d]pyrimidin-7-(6H)-one (32)
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15 13.99. Found: C, 41.78; H, 3.99; N, 12.02; S,
13.72. Step 2) Preparation of 5-am no-2,
WQ2@bloya@s®- 2- t hi oxo- 3-, 3- D-ri bof uranosyl - PCT/US2005/045589
t hi azol o[4,5-d]pyrimdin-7(6H)-one (33) OO0 HNN=S
HN >==S HZN N b H3N N N AcO JOHO 0 AcQ OAc HO OH
32 33 b. K2CO3, MeCOH, rt, 66% 68 WD 2006/ Q66080
PCT/ US2005/ 045589 Nuel eosi de tri est;ﬁmsm,
021mm|)andK2C03 257 ng, Q.31 e
di ssol ved in MeOH ( Aj[&ad stirred Tor 16!h at
anbi ent tenperat umza NTON his m xturea ded HOAc
(37 mg, 0.62 nmol) and the sol vent was re ed via
rotary evaporation. The residue were th QD5 Shmtted to
HPLC purification 5 (MeCN-H20) yielding 47 ng (66% of
a solid: 1H NVR (400 Kkiz, d6-DMSO) 8 11.366 (s 1H),
6.91 (br s, 2H), 6.47 (s, 1H), 5 31 (d J= 5.2, 1H)
4.94 (s, 1H), 4.78 ﬁfA H):vr W(H'g 8. 0,
3.78 (m 1H), 3.69 {RAP TR e%”%‘éc 1 QC[BIQ/F/FI-|]+ m z
333. Analpabesl of g,rglg;re@a&sfh Ao B R obfhs €2 al, /. Med

H20. 0. 25 MeCN: N, 14. 41 "Found: C,
33 ﬂzeanl%O 73; 40@ 4154 (850 mg0. E&amlé TR 52 Hing0.675 mmol),

oot Ve SAE T et B 593 T 33 PR it o e for 1

© HMr60C> ThSreablidh whb ﬂienAﬁQﬁ@ WP TIASOTE @5091’1@ Raradhin and
of 5-am no-2, 3-dihydro-2-thioxo-3-(2
5' ) stifed fordéd 31160 G Thepgixture was concentrated via rotary evaporation, and

/1 G ABORHQ U el BGARUD LS rd iR 808 dhen

extracted with saturated aqueous NaHCO3 (2 x 10 mL), and concentrated to dryness

by rotary evaporation. Trituration of the residue with Et,O (10 mL) yielded 200 mg
10  (80%) of a solid material that was further purified via HPLC (MeCN-H;O) to

generate an analytically pure sample: 'H NMR (400 MHz, ds-DMSO) & 11.54 (s, 1

H), 7.04 (br s, 2H), 6.59 (m, 1H), 6.10 (m, 1H), 5.70 (t, J=7.2, 1H), 4.42 (dd, J =

12.0, 3.2, 1H), 4.27 (m, 1H), 4.18 (m, 1H), 2.08 (s, 3H), 2.05 (s, 3H), 1.99 (s, 3H);

[M+H]" m/z 459. Analysis calc’d for C;j6HsN4OsgS;: C, 41.92; H, 3.96; N, 12.22; S,
15  13.99.Found: C, 41.78; H, 3.99; N, 12.02; S, 13.72.

Step 2) Preparation of 5-amino-2,3-dihydro-2-thioxo-3--D-ribofuranosyl-

thiazolo[4,5-d]pyrimidin-7(6H)-one (33)

o o)
HNinS HN S

[ H=s k/l[ >=s
HZNJ\\N N __b—_> HQNJ\\N N

AcG  OAc HO OH

32 33

b. KoCO3, MeOH, rt, 66%.
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H2NN H AcO O AcO QAc 31 34 a. BSA
tetraacetyl xyl of uranose, MeCN, 600 C, 30 mn; TWsOQf,

wd 2006/046980 Het er ocycl e 31 (265. 3ng, 1.33mmol ), PCT/US2005/045589
tetraacetyl xyl of uranose (380 ng, 1.19 nmol), BSA

1.26 mL .3 0 '
500 1 or NugeofadTRukr SEHAH, o Cnflab kit RV g, 0,31
Wi t finddVSelie diddoRed Iiﬂ-MeZ)}D(SWﬁDb nd kel fod IQB ahambent temperature.

reacti on was wor ked u renmovi nq the solv b
[ ot Apyhis mixiurm HRddak Wc (@5 o805 RO LN e $Ove s removed

acel al, tta{&%gv gén)atlolgl um glge[\k&eﬁﬁéls \Pfﬁﬁe& Q%TPI.%?ﬁﬁﬁ&ﬁﬁn

with's onat e (
drg eem@?lmm gCINag met%)tcm sfz“»ﬁdWPI m«mm dg-DMSO) )
PCT/ US2005/ 045589 and the crude solid was triturat

in 11.66 G, OHO-hek haes2HX 196 7o) 11D, ﬁéé (éo( Feek éH) 4a??d(s 1H), 4.78

subgrsul %@;q‘ }lﬂ HPLG (?lj[l&gf leghln Q{W@%%) £ Efkﬂ' ﬂ% ‘tﬂ/I+H] m/z

H?@?»i nas 31s2dle d @or@mﬁuﬂao(sa- 0BHIFAG! 0&705 I@fagol 25& MeCN C, 33.43;
S m
oH) H, Q@iN(H%ﬂf)ound @933(% Hﬁsﬁ-’og‘I i"é@ (m 3H):
MtH] + m z 459. Anal ysi s cal C16H18N408S2: C,
(%fl 92; H, 3.96; N, 12.22; @%%’L%Q Found: C, 42.14;
H  3.99; N, 5ldmib;2, Sdzﬁ;ﬂr@l—thzﬁ)(@-mﬁme.? 15’-tri-O- acetyl fS-D-
5- Ami no- 3-, (3-D-ri bof uranosyl - 3|—|—th|azoloé]]I dé rim
i di n- 2- t hi oneig@anosyliiealphd,S-fipyemides-7- Jaged B)ét ep
1) Preparation of
5- Am no- 3H-th|azolo[45d]pyr| dne-2-thione (37) Br
b NS HN NS H2NNNH22 7>b;s O Et hyl xant hi c
aci d potassiumsalt,
5- Brono- pyri m di ne- 2 4- d| am ne (2
[prepared in a manner si m A& English et. al. J.
‘Am ‘Chem Soc. 1946, 68, 453-458}-/and O-et hyl xant hic
acid potassiumsalt (3.39 g, A&olG)Aam)I) was heated in
DMF (25 mL) to 140 C. 15 After %ah the reaction was

cool ed to anbi ent tenperature and of wat er q\ﬁ\@
adddtteparhigorpef Snarinohd f- dddﬁm;@é’@%@ﬁ;‘! 263 us WG Qrase -

19 {S‘glg%’g’%‘l’s% hZ‘Fzg OA%@% '58’?!?’*2 l’lle?ﬁzglefjdbym NVR

(400
HN/“j: _ HN/[t =s

AcO _f)Ac
31 34

) g, 10.58 mmol)

a. BSA, tetraacetylxylofuranose, MeCN, 60° C, 30 min; TMSOHf, 4 h, 15%.
Heterocycle 31 (265.3mg, 1.33mmol), tetraacetylxylofuranose (380 mg, 1.19
mmol), BSA (1.26 mL, 5.32 mmol) and MeCN (10 ml) is heated to 60°C for 30
minutes. Thén the reaction was charged with TMSOTf (0.36 mL, 2.0 mmol). After 4
20  h the reaction was worked up by removing thé solvent by rotary vacuum and taking
up the crude solid in ethyl acetate (15 mL). This organic phase was then extracted

with saturated sodium bicarbonate (2 x 10mL). The organic phase was concentrated
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MHz, d6-DMSO) 8 13.85 (s, 1H), 8.33 (br s, 1H), 6.90
(s 2H). Step 2) Preparation of

W® 20061066080 (2' , 3,5 -tri-0O acetyl -, 8-D-ri bof ur aropys3003645589
- 20 thiazolo[4,5-d]p rlmd|n2th|one(38 70 WO

2000 AR ST BRI Bt e

CH3 6N subM#dd to BFLL purification (MeCN-H,0) yleldmg 40 mg (15%) 'H NMR
5- Am no- 3H-t hi azol of 4, 5-d] él‘l m di ne- 2-thi one (25

1. 36100rdHy, dsTIAM 1hp (811 2 6:Rfb(by sadd), B4R 38 @n,rﬂl_H) 6.35-6.49

¢ TS 38, P2 T SPB, Gl X CEE ALy 199
3 '\/Bﬁliﬁ 1% @, 3}@ N4+ rQA’,AITSgDAha 5id chlbrl ﬂoe@mlm4@y8§ C,41.92; H,
| owed to (ﬂgr ess for ) e sol vent was

rerrﬁx?édel?a 46)9995@97& Qt f%ﬂﬂ Hn#99:He 2 g s, M@Buct
re-dissolved in EtOAc (15 1 organic phase was
extracted wth concentrat edrﬂ—&g&g@g@mm (2 x

| OmL) . STARRY-$DCriBaERoNe-S H-hedk ofP PG R af pypinsidinadiidne (39
and submtted to flash c&r??-grratograpﬁ;;/ (ySIfOZ 5% 3%
MeOH Et OAc) yielding 301 ng ( gmite solid: 10

1H NMR (400 Mz, d6-DVSO) S 1H) 7.08 (br s,
2H), 6.65 (s 1H) 6.12 (m ' 79 (t, J= 8.0, 1H),
4.43 (dd, J= 12.0, 3.6, 1H), 4.34(m 1H), 4.17
(dd, J = 11.6, 6.8, 1H, 2H®9 s, 3H), 2.05 (s, 3H),
1.97 (s, 3H); [MtH + m z 443. & ) Preparation of

5- Am no- 3- (3-D-ri bof uranosyl - 5 th? zolo-[4,5-d] pyrim
din- 2-thione (39) NX NS d 'llsa NS H2ZN N HZN N O

@ Aﬁ@d?@r@%?’a%z g}ﬁA%oﬁ?H—%? iazojls[ [P 5-d§<p2ycr:zgn%dnel\-/59;l'onz 6306))

-tri-Oacetyl - &Dril;gI Bnosylp - 3Ht hy g_j:4 5-

d] pyri m di n- 2- th| one)\z 2 ng— 646 % di ssol ved
in MeOH (5 ni), aritN 2(18.9 rrg',"zNO 4 mrol) was
added. After 1 h acetic acid (21 ng, 0.28 nmol)

n

36 37

b. O-Ethylxanthic acid potassium salt, DMF, 30%.
5-Bromo-pyrimidine-2,4-diamine (2.0 g, 10.58 mmol) [prepared in a manner

similar to English et. al. J. Am. Chem. Soc. 1946, 68, 453-458] and O-ethylxanthic
acid potassium salt (3.39 g, 21.16 mmol) was heated in DMF (25 mL) to 140° C.

15  After 5.h the reaction was cooled to ambient temperature and 25 mL of water was
added. The pH was then adjusted to 5.0 using 1 N HCI. A red precipitate formed
and was collected by filtration, yielding 900 mg (30%) of a solid: "H NMR (400
MHz, ds-DMSO) & 13.85 (s, 1H), 8.33 (br s, 1H), 6.90 (s 2H).
Step 2) Preparation of 5-Amino-3-(2°,3’,5’-tri-O-acetyl-f3-D-ribofuranosyl)-3H-

20  thiazolo[4,5-d]pyrimidin-2-thione (38)
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was added, and the reaction was concentrated via
rotary evaporation. The crude 20 solid was then
wa maiosdoed t o HPLC purification (MeCN-H20), yieBCTURIN05/045589
108 myg (74% of white solid: 1H NWR (400 VHz,
d6- DMSO) 8 8.45 (s 1H) 6 96 (br s, 53 (d, J=

4.4, 1H), 5.33 (d, .0, , 5.03 E \—d.86 (d,
J= 6.4, 1H), 4. 67 E g 1Hy 4H;&3J\ N1H), 3.79
(m 1H), 3.70 (m QL 3(—TH) Anal ysils 71 WO
20067 066080 PCT/ U00Y/ 05589  cal ¢ deon CloHL2NAOAS?
035H20C3722H397N1736 87.

S,
Found: C, 37.64; H 3.87; N, 17.02; S, A g o Exanpl e
12 37 38

5- Am no- 3-/ 13- D- xyl of ur anosyl - 3H-t hi azol o-[ 4, 5-d] pyri m

idin-2-thione (41) N S SartENNCO™MESR: Bk, DH 5 41
Stepl) Preparation of

5- Ami no- 3-ARince3Hghiazalof4C3-dlpytitiding QDhi(yxleaiZiO mgoE$6 )nrﬁbl) TAR

SR O ol B 0Tt A0k ke Yabndsscd o6 GoY
e- E@ét&ﬁﬁ 1911y AffdE %‘ﬁﬁﬁuteﬁﬁé«,red\éﬁgﬁ'waIMéd witﬁ%Mn%OTf (0.37

5- Am no- 3H-t hi azol o[ 4, 5- d] pyri mi di ne-2-t hi oRe (23
3. 28al;2d)d) mmOé)t argl- thqaa@tmn waxallayesd t0 pR@resy for1l 616 Thesblvent was

L 5 tgE T yin Foua ancTaBe o ot A58 Fhabet e b b ipErOAC

L, l19aL) nlma'arﬁaxﬁ Wghzisb Gvak @REhItON wilth kbhdeatri@a aghdouk NiHco3 2x
at 60C for ereupon the solvent was renoved ﬂyh
as

r ot dPpLavEecrraatie phasa s tlhen eongeniraies) agdingad submitted fo

{ ﬁe%hlz)x alt%\%?%ﬂﬂm%ﬁ conce%{ %AQT%M% é (% ‘Sfm solid:

10L) 'HandRt (260 MEAGEDNEDSE &40 @, §H} I7CH8 (B65,DD, 6.681s YES 6.12 (m,
submtted to flash chromatog r%) 30%0 100%
£t QARD.GHE6) J 58 it 67 (3 JE1ED, 8, N85 143 (nHED, 4.17 (dd, J

=11.6, 6.8, 1H), 2.09 (s, 3H), 2.05 (s, 3H), 1.97 (s, 3H); [M+H]"* m/z 443.
Step 3) Preparation of 5-Amino-3-B-D-ribofuranosyl-3H-thiazolo-[4,5-d]pyrimidin-

2-thione (39)
“L =, T s
38 . 39

15 d. K;GCOg, MeOH, 74%.
5-Amino-3-(2’,3°,5°-tri-O-acetyl- #-D-ribofuranosyl)-3 H-thiazolo[4,5-

d]pyrimidin-2-thione (202 mg, 0.46 mmol) was dissolved in MeOH (5 mL), and
K>CO3(18.9 mg, 0.14 mmol) was added. After 1 h acetic acid (21 mg, 0.28 mamol)
was added, and the reaction was concentrated via rotary evaporation. The crude

20  solid was then submitted to HPLC purification (MeCN-H,0), yielding 108 mg
(74%) of white solid: 'H NMR (400 MHz, ds-DMSO) & 8.45 (s, 1H), 6.96 (br s, 2H),
6.53(d,J=44,1H),5.33 (d, J=6.0, 1H), 5.03 (m, 1H), 4.86 (d, J = 6.4,1H), 4.67

(t,J = 6.0, 1H), 4.33 (m, 1H), 3.79 (m, 1H), 3.70 (m, 1H), 3.53 (m, 1H). Analysis
71



NVR (400 MHz, d6-DVBO) b 8.51 (s, 1H), 6.90 (br s,

2H) ,

6.67 (d, J= 4.0, 1H), 6.49 (t, J = 2.0, 1H),

wW®2@8/066080 1H), 5.63 (m 1H), 4.37 (m 1H), 4. 28C¢DUSI005/045589

1H),

2.18 (s, 3H), 1.97 (s, 3H), 1.94 (s, 3H); [MH +

1. Gl tor GBmdGOnS a3 Byt 57 2% F AT Sk 5. 10.87. Found: C,

2 B AR it S s s
40 41 f. K2CO3, MeOH, 62% Example 12

5- Ami no- 2, 3-di hydr o- 2-t hi oxo- 3- 5-tri-0O acet
D- xy| offufares iR wyiafuranes] ziHszhunglyr[fhﬁ @lparﬂwqhﬁr%w@ne (41)

(65 ng, 0.14 nmmol) is dissol ved}/Er: MeOH (5 nmL). To

this was added K2C03 (19 ng,
resultant nmixture was 5 stH
was quenched with HOAc (140 L, 2.
sol vent was renoved by rota
product is submtted to E

), and the
r 3 h whereupon it
nmol ), and the
orati on. The crude
puryfication (MCN H20)

yielding 30 ng (62% of V\,hlteH ol isi 1H NVR (400 MHz,
d6- DVMSO) 8 8.50 (s, 1H) 6.90 (hr s, 2H), 645(d,J:

1

X 2, 1H), 5.67 (d, J 8.0, 1H' 5.49 (d, J = 8.4,
1H) Steé{flare%matﬂahbof |5_|) 4&1141%0-@-(2 35 §z-@raclf ﬂ,BB -Sofliinosyl)-3H-

Anal ysis calc'd

c1omm4ﬂ4szd]@»yﬁmm@'z Mjond1402: H, 3. 99 N  17.32: S,
19.82. Found: C, 37.53; H 3.80; N 17 04 & 19.42.

Exanpl e 13 5-Azni no 7 et hoxy-3-(2', '\{ »=s
5 -di - O acetyl - $3-D-ri bof ur AYN3H, 6H
t hi azol o[ 4, 5-d] pyrl i ﬁone—(TS) ~N_Sio | H2N* "N N

O AcOl1QAc 15 A'Q\'St'ép 'li) Prepar at i &9 0
SAm no- 7- hydroxy-3-(2',5" -di - O acetyl - 3' OXy- #- D
ri bof uranosyl ) - 3H, 6H-th| azol o[ 4, 5-d] fSti 4 ne- 2- one

(42) 73

10

15

20

37 40

6. Tetraacetylxylofuranose, BSA, MeCN, TMSOT, 13%.

5- Ammo 3H-thlazolo[4 5-d]pyrimidine-2-thione (237 mg, 1.28 mmol) tetra-
acetylxylose (370 mg, 1.16 mmol) and BSA (1.25 mL, 5.12 mmol) were heated in
MeCN (10 mL) to 60° C for 30 min. To this was added TMSOTS (347 uL, 1.92
mmol), and the reaction mixture was stirred at 60" C for 16 h, whereupon the solvent
was removed by rotary evaporation, and the crude solid was re-dissolved in EtOAc
(15 mL). This organic phase was then extracted with concentrated NaHCO; (2 x 10
mL), and then concentrated to a solid residue that was submitted to flash
chromatography (0-100% EtOAc-CHCls) yielding 67 mg (13%) of tan solid: 'H
NMR (400 MHz, ds-DMSO) 8 8.51 (s, 1H), 6.90 (br s, 2H), 6.67 (d, J = 4.0, 1H),
6.49 (t, J = 2.0, 1H), 5.62 (m, 1H), 5.63 (m, 1H), 4.37 (m, 1H), 4.21 (br m, 1H), 2.18
(s, 3H), 1.97 (s, 3H), 1.94 (s, 3H); [M+H]" m/z 443.

Step 2) Preparation of 5-Amino-3-f-D-xylofuranosyl-3H-thiazolo-[4,5-d] pyﬁmidin-
2-thione (41)
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WD 2006/ 066080 PCT/ US2005/ 045589 OH OH IN S~O N S-O
a 2N "~-N N H2N -NIH AcO bAc 6 42 a.

wa 2dsbedose O- acet yl - b- D-ri bof uranose, BSA, MCNPCHO005/045589
TVSOTf, 80C. To a mixture of heterocycle 6 (4.60 g,

25.00 mmol) in anhydro'?:ybCN (83.0 m_/iﬁ@ added

dropwi se BSA (15.28 mol ) .

then i nmersed in aiz batﬁ at h_andi,8TrK for 90
mn, and 1,2,5-tri- cgt | -p-D 5 ribofurandse (5. 42
g, 20.80 nmmol) washcd ol | oned by H (5.65 n,
31.24 mol). The resulting thick m xtur s i mrersed

in an 80 C oil bath ﬁﬁ%reﬁ‘bn the nixtifte ®Harified
to a honogenous solutlon after 15 min. The reaction
was stirred for 2 h at?80 C, cooled to r#l and then
partitioned between 1 M pH 7 phosphate buffer (50 nlL)
and Et CAc (100 ni). The reswldd, Mo ks, Si on mas
filtered through a 10 pad_ of celite yi el di ng

d| st i nct TAjuRs2 ?’fddhyciﬁeﬂeth!@p&éﬁ B8 trl'@l@“ﬁl&”g&‘rﬂ sylofyyanosyl)thia-

vacuo t[ﬁgdd]ﬁgrﬁ&gw&él S\ e 3?% anq)ggfg tf:éﬁltﬁlgOﬁ](smL)

f | a§h> thfsmamm‘dd@f Kihy; (19142, 0. mﬁﬁﬁxw%mwre@%ﬁrﬁkﬂﬂe was
43% of nucleoside 42 as a fi neI]z/ﬂ divid

§a| étﬂyf@‘ﬂ %st?; K whergupontit pae gwhecbwsh)H%sv (101l 221 l(nmol) and the

1 H) sﬁﬁ%{%’&mﬁv%@l@t%y gxa}gorx@tlwhe Grugs p%_%{ylct i§ Sgbrélttfd to

1E|) (HPII]?'IbunﬁcaﬂSn (Mé(fl\lélélf(?ﬁylélduﬂglﬂﬁms %@%) éf ?ﬁﬁ@soﬁ)ﬁ( M NMR
s,
[ MHG}QD MH:Z Qs@M §§D:£s,clérl)c6 80 (fires 2L A-1504 02S.2, CH), 5.67 (d, J

e 44 08 S oo BN oo th o,
1@ AannY 2ehhRiges & dFor 8lERRRS Y02 3,00€0%Y 15 81399, N,

r| bdﬂﬁﬂaﬁ,olé?y&iz Fairhd &, Bi53z b1, 8[89; §; 110418, Modizne- 2- one
(43) OH OBt J~1 S>=Ob N_S~O HN N N H2N'N N AcO
O O AcO bAc bAc 42 43 b. Hzemple B TPp, DEAD, THF, rt,

20% 3944 200RHHS6R8S BEH LRS! RERRBD - ribofiranosyl)-3H, 6H-

thiazolo[4,5-d]pyrimidine-2-one (43)

o '
Y
| >=o
HzN)%N N
Aco/\d

OAc

15 43
Step 1) Preparation of 5-Amino-7-hydroxy-3-(2°,5’-di-O-acetyl-3’-deoxy-3-D-
ribofuranosyl)-3H,6H-thiazolo[4,5-d]pyrimidine-2-one (42)
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To a solution of 42 (99 ng, 0.26 mol) dissolved in
anhydrous THF (5.5 nL) was added S-TPP PPh3 resin

W@ 000806a9s0 0. 77 nmmol , 2.15 mmol /g). The m xt ur ePCTVES2005/045589
chilled to 0 C, and EtOH (30.1 L, 0.52 mmvl) was added
foll owed by DEAD (176.0 L, 0.39 mmol). o;rhe reaction
m xture was renoved fromthe ice bath and 3 warned to
rt whereupon it stir¢ed for 16 h. The M t Uj=eo Was
concentrated in vag $0 a reéi duaﬁ«#ﬁm
to several passes 9df chr omat ogr aphyg
purification (Sg2, "l uion with 2% /
i n hexanes) affording 0.22 ng of 43 (20 %
(400MHz, DVBO-d6) S 6.95 (br s, 2H),"5.87 (’é" = 2.4,
111), 5.64 (d, J = 7.3, 1H), 4.39 (g, J 22 6.8, 2H),
4.32-4.4 (mlH) 4.25 (dd, J = 3.2, 10 11.6, 1H),

3.96-4.03 (m E%Stn%‘a@&yﬂ%) r?bafurgnme B%k')\necrgz;&?nﬁs%ﬁ 88‘16')
2.03-2.08 (m 1

3 H) [ M+Hjo Inwlzre&igeteg;@gﬁl\e|6d4 04 25 00 mmol) m anhydrous MeCN

SATB00 F5 I Nad begPOnt ROL U RSOR b 20 Qs R was

S>=thenHaMerddd ia@o° ﬁ))lﬂ'@itﬁdnd @t@r&ﬁfoﬁgﬁ ﬁ’mﬂl) anﬁrlez)gltﬁl(]?-ﬁﬁetyl-[?) D-
of 5-Am no-7-etho "-tri-O acet

51 bebahamiss (34253 ubhy e ma i 6olavitol BYSOL 45 gL, 31.24

. S R S A SR P D oo

Et hanomixtheAlrifittito a®dlogenous solution after 15 min. The reactlon was stirred
5- Am no- 2, 3-di hydr o- 2-t hi oxo-3-(2,3,5-tri-0O acet

D-r food |y @h&fba@ﬂcwhﬂéo 2‘@312%1116{1 paritigneg| betyeen hMph ph@ﬁlehate

(255 6 ) B S PR 5P B o

100 @ad Bf balite pickiddptwo d’lStH\@l@@f%ﬁhﬁﬁﬁé}S Geparated. The organic layer was

PCT/US 005/ L, 1.08mmol) and DEAD (
énﬁﬁiemr NS Qediter 284 GUHENIAPY i Yeicpig o sk S residue was
r ea%ﬁbrﬁﬁteﬁ‘t&lhﬁhech\ﬂ@ﬁaﬁ@@f ¢ (4i0,.3018 %%O‘iﬁﬁ@ﬁ)aéffb&&ng@dll g
stirred for . The action mxture was then
fil (43%pof rwlwglde dated fm@ty_ &vided palegelowispligh H (400MHz, DMSO-
des) 0 11.22 (s, 1H), 6.95 (br s, 2H), 5.79 (d, /= 2.0, 1H), 5.59 (d, J = 7.2, 1H), 4.20-
15 4.34 (m, 1H), 4.22 (dd, J = 3.2, 12.0, 1H), 3.99 (dd, J = 6.4, 11.6, 1H), 2.57-2.67(m,
1H), 2.05 (s, 3H), 1.99 (s, 3H), 1.97-2.03 (m, 1H); [M+H]" m/z 385. Analysis calc’d
for C14H;6N4O5S: C, 43.75; H, 4.20; N, 14.58; S, 8.34. Found: C, 43.64; H, 4.31; N,
14.37; S, 8.19. ’
Step 1) Preparation of 5-Amino-7-ethoxy-3-(2°,5°-di-O-acetyl-3’-deoxy- 3-D-
20  ribofuranosyl)-3H,6 H-thiazolo[4 5—d]pyrimidine-2-0ne (43)
~ OEt

N/ S
/'\)I )=0 b \/i[ =0
HzN HNT N

2
P

OAc Dhc

0- 40% Et OAc

42 43

b. EtOH, S-TPP, DEAD, THF, 1, 20%.

74



chromat ogr aphy (Si 02, 15% Et OAc- CHC13), affording 200

nmg (65% of a white 5 foam 1H NMR (400 VHz, d6- DVSO
wW®206046086, 1H), 6.47 (br s, 2H), 6.29 (m 1H)PCT/6SH85/045589
(s, 1H), 4.62-4.31 (m 5H), 142(t J=4.2. 3

H) ,
P (sfe&s% scg&té%gﬂfq (8, 026 Amob dissolved it Airytitous TLF (5.5
5- Arthpwds £ide@ syrﬁp pﬁhﬁegmwoée 52093 Yhmél, 319 Inhmér/(% i‘hoéE !tmture

zi oxo- thiazol o[ 4, 5-d] pyri m di A- 7(6H) - one (45)
N N v&s chifle§ t61ORIN, htht(DHIw(l) NuLAQ.G2 eihidl) @as Added) folldwediby DEAD
C]—IAfﬁ 48 10 d. K2C03, MeOH, 83%

i 760 HL30 3P ryrapb. Bhe 1eaction mixfure was rerpovedfiona the icg bath and

3, hePapt RSt oRsOi i focra B A0 h SR in vacuo
e

ov BT CH chitionavif 4 dSOTAD-40% FHSAC il brapes) @ffording

ARSI LA BE -2
GS 5011}()(15.642 (d8=, S 22, %,4533)6@211 £4,8, ZBI%,;ZLS%Z.4J(3:[_:&I%I),?.ZE:1L(SDd, J=32,
1& ’ 311’(% 4B 53,956 %:g)Bém dH. 2. @qng)lzng@H@Té 033 3131)3 245-2.48 (m, 1H),

R s A e

5 An2| no- 3H oxazol o[ 4, 5-d] pyEx ampled42- one (50) N% CH

d NV NOHNNNH FI2N N H 46 50 d. NaH | nRC=0,
DVF. 2 2V8ngm- %09@37?1@1%«%0@@?0%1%@03 -figgydrs: %ﬂzlwhjazolol4,5-

[ prepared according to j . Chem
Soc. 1956, 2033-2035] wa{E é’ﬁ%’é?@gﬁ 'ﬂ%ﬁF (10 i
76 WD 2006/ 066080 PCT/ US2005/ 048%89 To this was added

consecutively NaH (86.7 ng, 3y ) and CDI (707 -
ng, 4.36 mol), and the reac){\o rﬁ?@ure was heat ed

with vigorous stirring at ®NCNor)y3 h. The mixture
was cool ed to anbi ent tenper atyre, f and then quenched
wth water- (25 nlL). The solen d water were

renmoved via rotary evaporation, id the residue 5 was

then triturated in water (5 rrL)*O e solid was then
180l lected by filtration and 45

Step 1) Preparation of 5-Amino-7-ethoxy-3-(2°,3’,5-tri-O-acetyl-3-D-
ribofuranosyl)-2,3-dihydro-2-thioxo-thiazolo[4,5-d] pyrimidin—7( 6H)-one (44)
OFEt

HNJtE =8 ) ZNJN\jNK/l[z>=S
W(—J - Acoﬂ(i\/’

AcC  BAc A  OAc

32 44

¢. S-TPP, Ethanol, DEAD, THF, 65%.
5-Amino-2,3-dihydro-2-thioxo-3-(2,3,5-tri-O-acetyl-B-D-ribofuranosyl)thia-
20  zolo[4,5-d]pyrimidin-7(6H)-one (250 mg, 0.54 mmol) and S-TPP PhsP resin (753
mg, 1.62 mmol) were suspended in THF (15 mL) and cooled to 0’ C. Ethyl alcohol
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dried, affording 230 nmg (38%: 1H NWVR (400 MHz,
d6-DMSO) S 11.90 (br s, IH), 7.72 (br s, 1H), 6.72

W@ 300626080 Anal ysis calc'd for CSHANAOZ 0. 2 H20PCTZUS2005/045589
38.56; H 2.85; N, 35.98. Found: C, 39.01; H, 2.71;

NSO gD ol DEAIRKIAN 1D Dty Siol P aicd alegtiafly. Aftr
N Ol hltlll\c! reh&ﬁ%r”n&tul%'\l/a% wWarmBS & FableM2ABmPERA R Bnd kErredofbr 16 h.
OH2N NS z zN O O HO HO OH HO OH

52 Ibe aactmaj-mlxltw@&zg thepfifltered, cp@zntratsd p@cbpub;méted to flash

E3- ﬁ:r | bof ur a Ngs—f%zl WW@?@M@E%O Gie (B33 3¢ a white

51' amaﬂphum ¥ IS DM O0NBH. I @S Y] 67t (Br NI BQ 1H
in DVF to afford’dl’%eteroog?clgé 0, }gr Wl(tf’l )a 9(m >

TCDB 1B (s, DY, 4.62-gr Vit SH)et .62 ey el4e2. FH), 1.88{% 3H), 135 (S 3H), 1.32
am no and 50 can be i ndependent]|
subﬁr%gémghg %gé nedi at ed COUpFI ng rea)étl ons

W t

D PR AL St

benzayolo[ 4.5 -diipyEiridiad 76655 &i&ﬁ(45)77 WD 2006/ 066080
PCT/ US2005/ 045589 4 nd 51 respectivel Al kal i ne

met hanol ysi s of 48 51 shoul d afford %E‘eprot ect ed
nucl eosi des 49 and ct ively. Sc N S -0

21C> | )p H N Nu\l o B t--

N

ACé OAc Hé 6H

44 45
10 d. KzCOj5, MeOH, 83%.
5-Amino-2,3-dihydro-2-thioxo-3-(2,3,5-tri-O-acetyl--D-
ribofuranosyl)thiazolo-[4,5-d]pyrimidin-7(6H)-ethyl ether (180 mg, 0.37 mmol) and
K,COs (12.8 mg, 0.01 mmol) were suspended in MeOH (5 mL). After 1 h acetic
acid was added and the solvent removed rotary evaporation. The crude product was
15  then submitted to HPLC purification (MeCN-H,0) yielding 105 mg (83%) of a
solid: 'H NMR (400 MHz, ds-DMSO) 8 6.98 (s, 2H), 6.50 (d, J = 4.8, 1H), 532 (d,
J= 5.2; 1H), 5.01 (s, 1H), 4.85 (d, J = 5.6, 1H), 4.68 (t, J = 5.6, 1H), 4.43 (dd, J=
13.6, 6.8, 2H), 4.30 (m, 1H), 3.80 (m, 1H), 3.71 (m, 1H), 3.66 (m, 1H), 1.31 (t, J =
6.8, 3H); [M+H]" m/z 361.
20 Preparation of 5-Amino-3H-oxazolo[4,5-d]pyrimidin-2-one (50)
0o, e
HoN” “N” “NH, H,N” N N
46 50

d. NaH, ImyC=0, DMF.

2,4-Diamino-pyrimidin-5-o1 (500 mg, 3.97 mmol) [prepared according to the

method of Hull. J. Chem. Soc. 1956, 2033-2035] was suspended in DMF (10 mL).
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N H15354 a) NaH, DW, 4h, 75 C5 Exanple 15
Preparation of 5-Am no-3

W@006066088- yI net hyl - 3H-t hi azol o[ 4, 5-dJpyri m di PERUSIINE 045589
(54) HZN IN N 54 Step 1: Preparation of

g] Q}% E’gﬁ g’g% nge@nﬁgﬁi%ﬁt”fe ;&aﬁs(lé%t7hr}1§%o+7oﬁlfﬁo?)_ an]dOCDI (707 mg, 4.36
o By bk Y B2 iRl t%ré*lv&é’ﬁéa‘?é&jwﬁh %g)eftﬁls GHRThd 60° Cfor 3

ved I n at anbient
t enPlee mtixtoee. waosboledtd ynhbleaiew@ﬁﬁratgp, dnd3hen qmmllcyledmsh water (25
adde %%t emxc{sure was heat%F.to 30 C. Sh gth d
cont G AW HCH RIS TEMQ VS YALABHY PP P%n ¢ resicue
1y dy,00fRR S didd S Wler (8-nfld). THE |s%11d1\>5a§’\ﬂ*1§n a6lleeed ByhBltration and
m xture was then heated to 75 C and lowed to stir
f or deded) affotdiom23mg (38 % pIH NMR f@aMHu,rdeS@Mm foos, TH),
cool to roomtenperature, then concentrated.

Vat e
(127 72 (b d FARIGA (s, 3 Ansdysis ¢ahgd sl Qal: 2dH1Qieds.56: H,

8é”§%§ O onbi i i hrgfin e 3 Sy Ik gt nea

vvlth bri ney Ded over ¢Na2SO4,, i loHer eda and ZON/\/E
concentraﬂb crude—mat er (lal_| was purified hyl =S
col umm ENr o'?hat Bgr aphy (Si 8 9% Et OAc- CEPELDY tho

generate 90 ng (54% of 54 as a V\,hlte sol i d: 1H NVR
(400 MHz, DvE®- d6) S 8.59 (s, M4d), 8.48 (d, J = 3. &
1H), 8.32 (s, 1H) 7.71 (d, J =8.4, 1H), 7.36 (m
1H), 6.86 (s, 5.04 (s, 2H); [M+H + 260.1. 78
2006/ 066080 Cf;l'/ US2005/ 045589 Exanpl e 16 Preparati
of 5Am no- 3- (6 chl oro

pyri di n- 3- dQyl)-3H-thiazol o[ 4,5- dJpyrim di n:2son¢
(55) Sao E N)NoCI 55 5 Step 1: Preparation 0)\ >=s
SAM no- B:N"6= HoN :
pyridi n- 3- t yI) 3Ht hi azol of 4, 5- deyrlmd| N

(55) InfA%maRnegr sinilar to Exanple 15, Step 17011

of the title:c ound 55 was generated in 54%y||§bd OR
as an orand®sofi'd: 1H NVR (400 Miz, DMBO d6) ‘

on

o
) o~
HO OH HO OH
52 49

a. NaH, Im,C=S, DMF. b. BSA, appropriate 8-D-ribofuranose, MeCN, rt; TMSOTH,
80°C. c. K,COg, MeOH, rt. d. NaH, Im,C=0, DMF.

10 The diaminohydroxypyrimidine 46 was reacted with NaH and CDI in DMF
to afford heterocycle 50, or with NaH and TCDI in DMF to provide heterocycle 47.
Both aminopyrimidines 47 and 50 can be independently submitted to BSA-TMSOT{
mediated coupling reactions with an appropriately selected B-D-ribofuranose

(wherein R;, Ry and R; may be independently acetyl or benzoyl) to give nucleosides
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8 8.42 (s, 1H), 8.30 (s, 1H, 7.77 (d, J = 8.8, 1H),

7.47 (d, J =8.0, 1H), 6.85 (s, 2H), 10 5.11 (s, 2H);
wQ kobfoe602®4. 1. Exanpl e 17 Preparation of PCT/US2005/045589

(Z) - SAm no- 3-(4-ch| oro 2- buten 1 yI) 3H—thi azol 0[4 5 d

prrlmdln- 2-one I)k N NC| 56 dD
Pr ed&eadis éﬁCS@pCthCly A ahne methanolysm of 48 and 51 shoul afford

(Z) dé?f%'fg&ibgi @cfeéslﬁ%lsg %&?&%ﬁtl%‘lyl ) - 3Hthiazol of 4, 5-

ner’simlar to Exanple
15 Step 1, 74 ng of the titl|Shemepound 56 was
generated in 46%yvyield as a yellow solid: 1H (400
MHz, DMSO-d6) 8 8.29 (s, 1H), 6.80 (s, 2H), NEQQB
(d,

1H), 5.66 ( , 4 53k th om0,y 2"')4—12
J =8.0, 2Hg | ++257. 2. an‘pl—e——J:S-’Preparatl

5ANi no- BHQ'NSX)N 3H t hi azol o[ 475- dJpyri mi di n- 2- one |57
NO H2N N 57 79 WD 2006/ 066080 PCT/ US2005/ 045589
Step 1. Preparation of 53 54

5- Anti no- 3- hexyl - 3H-t hi azol o[ 4, 5-d] pyri nti di n-2-one
(57) I n ayNahDer 4srarcl ar to Exanple 15, Step 1, 51 ny
gf the title conmpound 57 S nerated in 15%yield
s an off-white solid: "H , DMSO-d6) 8

8_ 2 . ) » . § _t P = 5 TR
S 28t of S0 s s o -filfh g
[ Mridhe[5953. 1. Exanpl e 19 Pr epar ation of

()- 5Amn030yclopentyl oIo[45d]pyr|md|n2
-one (58) H2N -N N 58 paratlon of

()-5-Am no- 3-cycl opentyIH iNazol o[ 4, 5-d] pyri m di n-

2- 10 one (58) In a manner si m | Q Exanple 15, Step
1, ‘21 ng the title conpound 58 wa enerated in 5%
yield as a light yellow solid: 1H (400 MHz, CDC13)

8 8.09 (s, 1H), 5.23 (s, 2H),%2.24 (m 1H), 2.00 (m
4H) S1ehy B Phraftbl of S Mo 3253 Fiafh-3 SRR IS hiazolof4,5-

10  d]pyrimidin-2-one (54)
5-Amino-3H-thiazolo[4,5-d]pyrimidin-2-one (107 mg, 0.64 mmol) was

dissolved in DMF (4 mL) at ambient temperature. Sodium hydride (30 mg, 1.32
mmol) was added and the mixture was heated to 30 °C. Stirring was continued
for 0.5 h before 3-bromomethyl-pyridine hydrobromide (179 mg, 0.71 mmol)

15  was added. The mixture was then heated to 75 °C and allowed to stir for 4 h.
Upon completion, the reaction was allowed to cool to room temperature, then
concentrated. Water (12 mL) was added. The resulting mixture was diluted with
H,0 (12 mL), then extracted with ethyl acetate (3 x 5 mL). The combined
organic layers were washed with brine, dried over Na;SOy, filtered, and

20  concentrated. The crude material was purified by column chromatography
(8104, 20-50% EtOAc—CH2C12) td generate 90 mg (54%) of 54 as a white solid:
'H NMR (400 MHz, DMSO-dy) & 8.59 (s, 1H), 8.48 (d, J = 3.6, 1H), 8.32 (s,
1H), 7.71 (d, J = 8.4, 1H), 7.36 (m, 1H), 6.86 (s, 2H), 5.04 (s, 2H); [M+H]"
260.1.
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15 Preparation of 5-Am no-3-(4-nitro

phenyl ) -3Ht hi azol o[ 4, 5-d] pyri m di n-2-one (59) N O
woi20deMedi@R 59 Step 1: Preparation of PCT/US2005/045589

5- Ami no- 3- (4-ni trophenyl ) -3Ht hi azol o[ 4, 5-d] pyri m di n-

2- one (59) In a manner si mgl ar Exan'pl e 15, Step 1,
45 ng of the title conpound—m&/\as generated in
10% Ming) oS am,@mwg@s é?ﬂb;*oq; rilibh- Nyﬁnézﬁwsmazolo[zw-
DI\/SO%?JI)@ f g g 9.2, 2H), 7.99
(d, d]pyan@sz-Z a_nq)( 55. 74 (s 2H) ; [|va]+ 290. 2. Exanpl e
21 5Ani no-3-(2, 3,5, 6- tetrafl
pyridin-4-yl)-3Hthiazol 0[4 5-
(60) 80 WD 2006/ 066080 Pa;w)t?s
F/ F F.N F 60 Step 1: Prepar

@
Id] psoi mi di n-2-one 25
/045589 | =0 H2N N N

th| azol 0[4 5. d]pyrlmdln 2-one (60)" In"a nmanner to

Exanple 15, Step 1, 35 ng of t¥e title compound 60 was

55 9825 12PP&harBion X LA ot @Ehz@foaﬁw?d B OLj1gen b 3MRiazolo[4,5-
%‘ﬁw%na/sl’?%sfa(g l(yeZZb{[lFZﬂ[

318d]49yrzﬁudmfﬁeo@ 85h H-N N ~O O ON b H2NN N H2N N H

g; $ M6ét/al6mé§l§%.ﬁ}(néﬁeg%() ar'gp p‘§r ggep &glf%f m% ofmﬂ%pound 55

g ]E) W Q&}je%iecﬁm(ﬁ% ig%ékﬁr&hﬁg%%oﬂldyqfi NRER {(4008W0Iz0DMSD-d5)
rimdin one
8842(3 1H), 8.30 (s, 1H), 7.77 (d, J = 8.8, 1H), 7.47 (d, J = 8.0, 1H), 6.85 (s, 2H),

10 5.11 (s, 2H); [M+H]" 294.1.

Example 17
Preparation of (Z)-5-Amino-3-(4-chloro-2-buten-1-yl)-3H-thiazolo[4,5-d]pyrimidin-
2-one (56)
N7 S
HENJ\:NIN/EO
|
Cl

56

15  Step I: Preparation of (Z)-5-Amino-3-(4-chloro-2-buten-1-yl)-3H-thiazolo[4,5-

d]pyrimidin-2-one (56) o

In a manner similar to Example 15, Step 1, 74 mg of the title compound 56

was generated in 46% yield as a yellow solid: 'H NMR (400 MHz, DMSO-ds)

5 8.29 (s, 1H), 6.80 (s, 2H), 5.81 (m, 1H), 5.66 (m, 1H), 4.53 (d, J = 6.0, 2H), 4.27
20 (d,J=8.0,2H); [M+H]" 257.2.

Example 18
Preparation of 5-Amino-3-hexyl-3H-thiazolo[4,5-d]pyrimidin-2-one (S7)

R

57
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Step 1: Preparation of

(E)-5- Am no-3-(4-chloro-2-tauten-1-yl)-3Hthiazolo[4,5
WO 2@ppydosori di n- 2-one (61). The title conpound BAT/TSW0HE@45589

synt hesi zed by treating 5- Am no-3H 15

L 8200 b B SR S B2 202 ik RoPE oty W (57

buténe un vari ous
c Ondl ti oS miep sﬂulal?t@ﬁﬂl’r@le @f, Stkp (E) 1 Mg of the title compound 57
Ami no- 3- (4- hydr oxy- 2- but en - 3Kt hi azol é
d] pyas grngRarediin GAE xlelzi)aswaﬁ@ffrwgﬂ% Aishpld R4 MR qungdn%so ds) 8
Sy heel 289 e ! 7, '3 (9= 72090096 (o 2680127 (em, 6K, 0.85 (1,7

5 Y| 3 63tBHNI[BEGO] #5%1.d] pyri nmidin-2-one (61) with 0.1 M
HC under various conditions. Schene 3 81 WD
2006/ 066080 PCT/ US2005/ 045588ampls 18 5o HON  ~N N H2N

) ! '\k’r p%a 1,0%&_—15 ﬁgg’é’%g' ggoﬁn)tﬁ'% %IEI'%\/E 1: rzﬁﬁc@iz 2—0ne (58)

C 34h b) K2CG3, DM, rt, Q)@Tﬁg:ht Exan'ple 23
Preparati on of

(3" S) - SAm no- 3- (3' - deoxy- é‘zNhyHro net hyl
f-D-ribofuranosyl)- 3H-thiazol of -d] pyri m di n- 2- one
(65) K H2ZN\N N HOLO) HO= ' 65 Step 1:
Preparati on of 8

( 3 §t)ep BARIpardidaof{ aﬁﬁmydrﬁtdyylop&zy53Hdhm@lo[Glei -g] pyBimidin-2-

10 3 QJWrGSﬁbf uranosyl ) - 3Ht hi azol o[ 4, 5-d] pyri ni di n- 2- one
(64) N OIna{I%am%r shRlid to Exﬁﬁﬁecﬁ, é\feg 100¢ myg the title compound 58 was

generated in 5% yield as a light yellow solid: '"H NMR (400 MHz, CDCl;5) & 8.09 (s,
1H), 5.23 (s, 2H), 2.24 (m, 1H), 2.00 (m, 4H), 1.66 (m, 4H); [M+H]* 237.0.

Example 20
15  Preparation of 5-Amino-3-(4-nitro-phenyl)-3H-thiazolo[4,5-d]pyrimidin-2-one (59)

I o
HgN/k\N N

NOo
59

Step 1: Preparation of 5-Amino-3-(4-nitro-phenyl)-3H-thiazolo[4,5-d]pyrimidin-2-
one (59) ‘
In a manner similar to Example 15, Step 1, 45 mg of the title compound 59
20  was generated in 10% yield as an orange solid: 'H NMR (400 MHz, DMSO-ds)
0 8.59 (s, 1H), 8.18 (d, /= 9.2, 2H),'7.99 (d, J=9.2, 2H), 5.74 (s, 2H); [M+H]"
290.2.
Example 21
5-Amino-3-(2,3,5,6-tetrafluoro-pyridin-4-yl)-3H-thiazolo[4,5-d] pyrimidin-2-one
25 (60)
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64 (3S)-3-0 Acetoxynethyl -1, 2,
5-tri-0O acetyl - 3-deoxy-oc, (3-D-ri bofuranose 10 (63)
wQ poospedoed according to the nmethod of Cooperworpdr/@s2085/045589
Nucl eosi des, Nucl eoti des, and Nucleic Acids 2000, 19,
219-236 in whi ch the enantioner_of .the sanme conpound
was made] (176 ng, 0.53 mol) Eo)ﬁjs olved in
acetonitrile (7 nlL) at arrblgreﬁLF erature.
5- Ami no- 3Ht hi azol o[ 4, 5-d] pyri n?: [ -Zﬁone (1) (89 ny,
0.53 nmmol ) was added, the m xtur then stirred for
0.5 h before it was 15 heated t After 5 mn at
40 C, BSA (0.39 nL, 1.59 nmol) was added and the
m xture was stirred for another 0805 h. The m xture was.
t he 0. 80 S
addo Tand CReRr AR el ariE S e AR K Pyorise it oI
80 @hiakdiel, Tdimprimidinl-ond @0y eact i on was al | owed to

cool to room tenperatur nd then quenched by a pH
7.0 buf f & @ @angeRfo @ﬁ%ﬁe laf?:étep b 3™ mapéﬁealﬂezomppundz@ was

h t
3ot hebiul o S0 6 e, AR (190 Mt 134l 816
wi t HH)NRGId, 2Hx fMadiiterg.4.at ed i n vacuo. The crude

product was purified by col urm ‘chr omat ogr aphy (Si 02,
0- 10% MeOH CH2C12 to 82 WO 2shemeds080

PCT/ US2005/ 045589 afford 77 33%9 of 64 as
powdery |ight yellow solid: 400 MHz, C@
8.14 (s, 1 (d,ad ; —leN 590b dderJ

6.8, 1.8, ,ﬁ%ﬁ(s 2H) , 45 (dd 120 2.
1H), A4. (mZ-H) 4.17 (m 2H), 54(m 1H) 218\
(s, 9H); [MtH + 441.2; El enental Anal ysis for HO
C17H2(]\I40880 6H20 cal ¢’ d C 45.25; H, 5 4.74; N,
12.42; §§ - found: 24; H, 4.66; N, 12 02; 6§
7.24. FE td'cthépPa‘F'&t'faBrPNéff (3'9)-5

Anmi no- P ¢MBYeoxy- 3' - hydr oxynet hyl /3-D

ri bofuranosyl)-3Hthiazol o! 4, 5- E] g%/ri m di n- 2- one (65)
(3 S)-5-Am no-3-(3" -acet -2',5

di |
10 di PREResIN o If:(}E 39%%1?’1% 23’2’([4(%%0@- dfuten -1- rﬁ’l%j -tiazolo[49-

ri bof uranosyfl)-3Ht
(114]pygml«@1222801m1&612) was 10 dissol ved in nethanol (2

i ent .tenperature. Potassium carbonate (2 ng,
c at Sﬁep \K/ago %@6@6"’5&}3@ P g Sl hiprg-Z buien-d eyl k8 Hrtbisrwlo[ 4, 5-

t eNPBL AR 0NES Upon conpletion, acetic acid
was gﬁc}fded Z?ZL ggt he m xture was sti rred anot her 30

i nut es The ﬁ@@mmpcmar@tcuﬁ@es HiBedRediby tReaiRS 5- Amino-3H-
ated, purified by HPLg}(; ther?ytrrl ﬁgat ergmk())y

1 ? ZP [hp1ddpyaimyglingg- 0(19ob)am&ME@wdssodmmhy@@canddE)-m
N'VRdﬂ: oﬁo‘-‘%—%uMﬁ'é ug%@@mlglﬁ_ﬁo%ﬁgfoég 6 10 (m 1H),

3.78 (m

2H) Ste 20D abyS)
fgl)r te‘%llHrldgﬁaé%bsﬂ)af(E»Hg%ﬂngn%%?&%??gﬁﬁ ]é”)a %%@%;ZOZO[ 45

H, dpgamidip-2iomedh2) S, 9.75; found: C, 41.92; H, 4.61;

N, 16.8 9. 78. 0 .Prepar atj on_of

SAN no- 91‘ tleq@wugé%ﬁ]ﬁaﬁgi&; gized lg)y treating (E)-5-Amino-3-(4-
20/ 3- @1(51‘012015&6@@%)&3)1 thfazolo[4,5-d]pyrimidin-2-one (61) with 0.1 M HCI under

various conditions.

Scheme 3
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thiazolo[4, 5-d]pyrimdin-2-one (68) N SNd H2ZN \N N
HO HCK ""OH 68 Step 1: Preparation of
WG 200ai0668B- (5' - O acet oxynet hyl -2' |, 3' - di - O acet pCF/BS52008045589
Xy-
83-D-ri bof uranosyl) - 3H—th|azolo[45 i m din-2-o0n s

(67) NN O H2N ~N AcO O Acd ' OAc )N\ZSI 67683 WO N =0
2006/ 066080 PCT/ US2005/ 045589 | nHeil man rsimlatNON )
Exanpln §tep Pl 3ok ofa t heAd compcdund 6

was,, A8 5-0- acet oxynet hyl - 1, /2,

3- tr| -Oadbtyl 5Acdenxyoa: (3-D ri beduy arfose (66) Ho—"  OH

L)prepare\d accordl ng E;o the met hod of Pekul ski et al. s
69, 912-917] in 53%yield as a

st cWSQIWSPB\ﬁ”%C&“&““H NVR (400 5 MHz, CDCIyS) 6 8.15

(s, AIHCO«EMBE PRI 1H), 6. d =6.0, 1 6.11 (d,
é4_140 r|)604(m1%§"—§‘§&1§é—(tJ:gDo 1H),(
i e T R R b

Pr egfénlaiutadof 4af-d GAminidin3- ¢/ (68koxy-5' - hydr oxynet | zyI
J3-D-ribofuranosyl)- 3Hthi azo/o 4, 5-d] pyri m di n-2-one
(68) 10 In a manner sinilar thH appbe 23, Step 2 43
ng of the title conpound f@a/‘v\m enerated in 71%
yield as a white solid: 1H 60M—|z d6- DMSO) S

8.33 (s, 1H), 6.84 (s, 2H), 5. d, J = 4.4, 1H),

5.26 (d, J = 5.2, 1H, 4.93 (m¢ 474(q,J—
10.0, 4.4, 2H), 4.40 (m 1H" q§25%m 1.76 (m
BH): [I\/H-|—|]+ 315. 2; El enent al ayS|sfor

Cl 1511-&&'4 nﬁ‘tmf@S B)-BrAdinocnl X" ailretox)]lﬁet@l 24,]5 U-0-hetyl-3'-
4.96; N, S, 61; found: C. 41. ?4%5 N,
16. wxyﬁ—Dgnée‘?tm@MéHé uzrsolp{‘ééafdaxw#l 'One 6

5- Am no- 3- (3' -deoxy-3' - Op-tol | f onyl

/ 1- D-xyl of uranosyl ) - 3H-t hi azpl dE[?FO

5-d] pyri mi di ne- 2-one (73) &N ONH2N, NO HO
ACO\C))

AcO—  “OAc
64

(3S)-3-0O-Acetoxymethyl-1, 2, 5-&i-0-acetyl-3-deoxy—oc,B-D-ribofuranose
10  (63) [prepared according to the method of Cooperwood et al. Nucleosides,
Nucleotides, and Nucleic Acids 2000, 19, 219-236 in which the enantiomer of the
same compound was made] (176 mg, 0.53 mmol) was dissolved in acetonitrile (7
mL) at ambient temperature. 5-Amino-3H-thiazolo[4,5-d]pyrimidin-2-one (1) (89
mg, 0.53 mmol) was added, the mixture was then stirred for 0.5 h before it was
15  heated to 40 °C. After 5 min at 40 °C, BSA (0.39 mL, 1.59 mmol) was added and
the mixture was stirred for another 0.5 h. The mixture was then heated to 80 °C.
‘ TMSOTS (0.14 mL, 0.80 mmol) was added and the reaction was stirred for 3-4 hours
at 80 °C. Upon completion, the reaction was allowed to cool to room temperature
and then quenched by a pH 7.0 buffer (1.0 M K,HPO, and 1.0 M NaH,POy4, 2 ml).
20  The mixture was extracted with CH,Cl, (3 x 10 mL). The combined organic layers
were washed with brine, dried with Na,SO,, and concentrated in vacuo. The crude

product was purified by column chromatography (SiO2, 0-10% MeOH-CH,Cl; to
82 :



TsO'OH 73 20 Scheme 4 OO0 CAc TrO.'0. aTrO"0
b AcOTsO QAc HO O- TsO 69 70 71 a) TsC, py, rt, 24
W 20p/06080, AcOH, H2SO4, rt, 24 h Step 1: PrepBCBUSING/045589
of 1, 2- Olsopropyllene 3 O
p- toluenesulfo

)g ‘Eﬁll of ur apose 70&1@
1, 2-afford & mpiA3] ca@ﬁé‘l 58 @ppwﬁwhghry sy r MHz,

dj t frd t
P EALE R TP O%isgp—‘l?lﬁié‘”%@m%%@%ﬁ 5.24 (s, 280,
9 83, Eld) J a0 i28s 01Y.ed36 (mPyH), 41176 QH) .34 ah, 1H), 2.18 (s, 9H);
anbi ent tenperature. P 84 WO 2006/ 06608
PCT/[M%@BWW%PG@M%%@QW%V@ON@(H*S)@ pHeO[ calgd: @, 45.25; H,

54 el 485 74108 6 18 Soklin Apsre b e

dn ’had "gohe "t’o co et on, 'the’ ctudem’xt’'ure was
CoNGSzep 2. aPeParakon of (ES)- ﬂ-lA@mm (Gl’-ﬁé@dyl-&dzydfbxﬁh@?@l -R-B0
m.), washed with saturated aqueous NH4C1$\25 m),
sat Utbaegnagibdiddhingalelds> -dyrmiginahena®he (25 nl).

hen concarraraie 3 atkio AN A" Yagtb. s i -6-D-
I SC@ﬂldﬁmnMyd))g}I&pihyzo(l(EM@Zd]p&ﬂﬂrﬁ&ﬁlEt @RkooHa 1 dmep), 0.28 mmol) was
1? 8{ wﬂgv%d eﬁ)anél (g %Ii) ?tﬁfn%%atl%elgpe\«lgm%{épe f}?al(slﬁﬁ%nsq;q)ﬂ)onate (2 mg,

2%at7 ) x??lgs atid@d a%h'%helrgm%% Qﬂis st}rre'd 4t rﬁom]t%per‘ﬁimzélo(’é;ﬁ!ight] Upon

1 O 4:,omi)let10n1 H)e,tlc Aci@wasqpddad @ 19 ﬁnd ﬂlid)mleuré @va@ stlrrai-hn,other 30

149 3 1.31 (s, 10 Step 2: r at
“3’&?1’?15 %W}Pe@“@ﬁp LI%B PHENES RS ‘iﬂ‘i‘?‘f’ntraégda P}mt‘ﬂp by HPLC

Xy' Q4 AROSEARIBOAC fo afford 79 me (90%) of 63 hite solid: 'H
, 2- OlsopropybglljgeneCBOO Orto [ u n(esd?? ?Saw le??%yl

]S D-(#90 bk, dnaDH e § Z8)(s, 11(1)362@@1; 18}1)8531&'(ml )JHWas20 (m, 1H), 3.95 (m
di ssol ved in AcOH terrper at ur e,

feorih Sdaiuf5a. (E%(nml}iﬁ[Mzrm S obgal andligi for
dro lout tdahn

coolmé\fldﬁI f (I)\i 495%6%1‘}6? Iobvve b .-@S%F:O(\ﬁl\.lqulﬁc}lgt:;l glnlo%]gl nlf)li(/ltwl—lg% 4
(9. ®oumd: C,21792; Hyholl) N, 16.8%rS,2481 t he reacti on had

gone to conpl etion, the crude rrix re was
concentrated, then azeotro%ﬁiﬁ?—ﬁh—tol uene (2 x 20
L) -Pr dp@mh@ﬁ Iofigsxnyzﬁ&ﬂb&a@éxwﬂ hWﬁgZﬁ@%gﬁmmyz) -3H-

washed with saturated aqueous Na

O gahiagolofphasidpynisdir3-ede 68 r MySO4, fllter ed t hen
concentrated. The m xture was theg 20 purifi ed by 1 SCO
chr omat ogr aphy (Si 02, 2- 40%5‘#\ c-Hexane), affording
3.09 g HoN” N7 N

HO  OH
68

Step 1: Preparation of 5-Amino-3-(5°-0-acetoxymethyl-2’,3’-di-O-acetyl-5’-deoxy-
B-D-ribofuranosyl)-3H: -thiazolo[4,5-d] 'pyrimidin-2-one (67)

NZNS
Y=o
HNT N7 N
ACO\/\&
A" “OAc
25 T 67

33



(81% of 71 as a colorless oil: 1H (400 WMHz, CDC13) 8
(a mxture of a and 13 isoners) 7.80-7.85 (m,

WO 28607080 (m, 6.36 (d, J = 4.4), 6.06 (s), 5PCDUS2088045589
n, 4.56-4.62 (M, 426429(n) 250(s)

(
,2A|. g?ng 3.1’1[azmn%rme{ﬁ1%%?11(‘3‘j':oe]llé> Iﬁ)@e Qg g:(g/ ?31 1%c$g QE the title compound 67

t 0'\«9&%%?&latéarf¥dm 5-O- acetox%/meth yl-1, 2, 3-tri-O- acetyl -5-deoxy-0.,B- D-
of uranosyl J- 3H-t1 zi azol o-[ 4, 5-d B yrim di ne- 2-

ne r(bbil)ranosm(ﬁ) [piNare aNCQDdlngd@tlﬂBsI(IBﬂlQ]i\@ Foulsk etzal. Polzsh J.

1 e s, o oo TG aT P S Py Bt MR caoo
5f ! Lﬁ/{% tﬁ;"zg‘ﬂ ssgd dsd1H}'d % (14906 ng JGD§1>31H§3 6811J(a J=40,
2H) ,
gCT% Sd ng—f?F 12) 559761Crtl).l 5 (DOH),8$42/(9 zﬁmey %ﬁa@ﬁnz) % iSH)(m 1H),
élj %13%422 %ﬁi)ﬂf‘@]iﬂ 4.27 (m

2 4 I
T

p- t S wWenesdaf4 Ddlpyridiidip-2-gne (68)

10/73) 5" 1Hf Zeheimg i Papnils 2 bR e Dt &facugfbppound
gy &f wwgeﬂe!rattédein@qmpyiéwas@whmwehen\mmqm@]wnz%zé-DMSO)
yield as a white soli1d: 1H NI\/RS'4OO VHz, DMSO-

8 3@83(59{&111%)68‘7(883}100!5 8Q (& J& $+ 12Hr}}52¢(48’f=é2 32—[35493 (m,

(d 1554 76”& ?0}—&% %%F%H rﬁ‘?ﬁﬁlbgd@ %52? - 25D, ]1%%“5%66

1H) [Méng 31532; E?éfhentél Allgilys(lfmbr DD, R, Ch3- 0 $H,BOIRiPrDM Ichte d:
l'emental anal ysis for (CL/HL8N4O7S2

10
150 AEDH). 7738 496 N, ¢6.804 S 0261 Hound: {5 41q1; Hp4:85; Ngl6.68; S, 9.58.
13.89; found: C  44.45; H g4, 15 - 12.07; S, 13.71.
Exanpl e 26 Preparation of

SANPRQmRatiod of Se0MiyoB-(3Riebyy-B8 dOnetoluenesulfonyl-B-D-xylofuranosyl)-
[ 3-D-ri bofuranosyl )-3H thi az%lso[4, 5-d] pyri m di n-2-one
( 76FHhiogpIR- [ 50 PWmF‘I@’e'g}‘?”ei )76 Stepl : Preparation

of 5Am no-3-(2' -0 acetyl - gzoyl - 3' - deoxy- 3' -
QB

HzN \N N
0
HO
150"  “OH
73

20 Scheme 4
o o 0. OAc
Tro/\Xju-o a TrO/\S_y-"O b AcoA5_7rr
HO' "'0)< TsO "'O)V 150" “OAc
' 70 71

a) TsCl, py, 1, 24 h
b) Ac,0, AcOH, HoSO,, 1, 24 h

Step 1: Preparation of 1,2-O-Isopropyliene-3 -O-p-toluenesulfonyl-5-O-trityl-f5-D-
xylofuranose (70)
o 1,2-O-Isopropylidene-5-O-trityl-B-D-xylofuranose (69) [prepared according
25 to the method of Johnston et al. Tetrahedron Lett. 1995, 36, 4341-4344] (4.25 g,
9.83 mmol) was dissolved in pyridine (60 mL) at ambient temperature. P-
84



met hyl i dene-/3-D-ri bof uranosyl ) - 3H t hi azol o[ 4, 5- d] pyri
mdin-2-one (75) S HZNNN O BzO'OAc 75 1In a

wWoreewaes6080 m | ar to Exanple 23, Step 1, 107 ng BET/URE05/045589
title conpound 75 20 was generat ed from

1, 2- ' -

o TR P R R R R AL R0 G2
mtﬂl@%a@ﬁorﬁd@%&@to eb letloﬂ thdBiide Gigtiire wR@@ﬁpelﬁﬂa,ted The
3704-3713] %yield as a yellow salid: 1H N

( 40@siNBE wa@m@ﬂ; edgmlE;O@g: (Sq mL), waghsd Wit safirateg aqueoys HHLCI (25
H)ng S a%tcf a%l'gﬁ)us %I %? é% T’l“‘f)"ﬂd rlﬁlé1 gStm%)] The osr,éamc phase

52H) waddriel dver Mzgsm, ﬁlt&zd (tﬁélh cohcentra®dl, The Gpittus; waéZih)en purified by
4.52 (dd, J = 11, 2 14
4SS Soommeammsnssabos- bbbkt bbby S com ot
P |
SR P g @%&z?’@ls)“ﬁ”?yﬁé RIS i, 125732
(76()ml9H)a5 DRQMEN = a|4m1H§1,r4 10(dExpaph e, 335, 2H),elpl 24. 235mmyH) 3.45
of the title conpound enerated_in %
assﬁldglaylﬂ\ﬁhﬁﬁeng%ﬁ%(%lﬁm 508 Rie Sthuisdd (el &1 G, 310,
: . . 83 ‘
i 5ok P a7 e g b
= 6xfofutdibse §154 (br s, 2H), 3.85 (s, 2H); [MH +

297.°2; El enental analysis for
( CllH12Nl@@@oﬁmhenﬁér@p@l}len@glf@nﬂ -5-@:-trigyl-feP-xylpfuranose (70)

4. 6é57207% 8. é7m%{95)’1)2\§'a ég%qi)beidem %f?)%b(@rrg%g %béﬁllt ée?ing’éature. Acetic

(3 Rilryari@ei41es 8 ( 34.7d e9myh) Jas Eﬂd&@lfdiopwme to the solution. The resulting
8- D- Xyl of uranosyl ) - 3H thi azol o[ 4

1%- dppvgtmerwaau aolzddné °Ca yllanped byrshaw pdditionef M EG§04£8.75 mL, 9.75
Rk TR 3 h 2R v sl ot i s
f | uedrentrated, then azeotroped with toluene (2 x 20 mL). The residue was dissolved
é ?8)% éélgglfz (5 anosy\Jvz)lshgcll_l- thtli]ll sgt%l?altgc{ zfrqugog; IQX{Ibg] ?iOnmJ%) oﬁme Organic
phase was dried over MgSOy, filtered, then concentrated. The mixture was then
20  purified by ISCO chromatography (SiO2, 2-40% EtOAc-Hexane), affording 3.09 g
(81%) of 71 as a colorless oil: 'H (400 MHz, CDCl3) & (a mixture of o and f3
isomers) 7.80-7.85 (m), 7.37-7.39 (m), 6.36 (d, J = 4.4), 6.06 (s), 5.20-5.30 (m),
4.56-4.62 (m), 4.26-4.29 (m), 2.50 (s), 2.06-2.08 (m).
Step 3: Preparation of 5-Amino-3-[2’5’-di-O-acetyl-3’-deoxy-3’-O-p-
25  toluenesulfonyl-B-D-xylofuranosyl]-3H-thiazolo-[4,5-d]pyrimidine-2-one (72)

N/ S
T 5o
HN” N7 N
o
Aco/ﬁ
1507  “OAc
72

In 2 manner similar to Example 23, Step 1, 161 mg of the title compound 72
was generated in 54% yield as a fluffy yellow solid: 'H NMR (400 MHz, CDCls)
58.12 (s, 1H), 7.85 (d, J = 8.8, 2H), 7.39 (d, J = 8.8, 2H), 6.18 (d, /= 2.8, 1H), 5.90
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O BzOF "OCAc 15 78 In a manner simlar to Exanple

23, Step 1, 148 ng of the title conpound 78 was
w@eomenedoed from 1, PCT/US2005/045589

2-Di - O acetyl -5- O benzoyl - 3-deoxy-3-(R)-fl uoro-a, 13-D

xyl of ur anose {77)@%’“3 ared according_to the method of
Gosdbr§ abt>-4f (.7 -6oﬁ-y!)dﬁé’t1édfhefs§éﬂe A-23 Y3 4.384@n, 1H), 4.27 (m,

1- 1 Ahni Yo Wit Ay + I lid: 1H 20 NWR
(o BB B g & gRy M yRpow B0 4 T 20 TS
2H) ,Stap. 6 Prépgradiorr ofl 5-Bmind-BY 3’-deddy- 3 't Q-pItotneBesdifo)s-D-
6. 29 dd, J.=21.2, 4.8, .2, 1H), 5.9 d, J = 4.8,
1H) ,xyf .rgfzoswa%f?-t@a@lﬁgé;@ayww@@?-Ofﬁ%,f*s5. 20 (s,

, 4.8 = e .
%?) Sﬁi) ; 31[1 I%/H %gai]n_ll_lél;l s&gﬂ%f # SEtyée’agii%e A5DStept2 808 bt thtitte Bnfdund 73

(3' Ryasgenerated 186(B' yield ax y wdiitlsabd:dH NMR (400 MHz, DMSO-dp) § 8.36

/ 3- D- xyl.of uranosyl )-3Hthj azol o[ 4, 5- 2 .

> py DT BB B b by 3. TSl 5ot SRR 880 (5. 2HD, 5.92 (4, = 6.0,
PCT/ {52 ki -

Sep B ORGS0, PR SHOTERIED, REOHL - 5.8 FEAH), & 73%s. 21D, 4.0
i n 56, %ly,i2e43d(sasHy MY 4652 dEletrtentdl/Bnal vsiOfol/k€ 1 7H1sN,O7S,

155 03N gile Gy g2t aB: §lyd B Siingripuie € g 415,

5.6,12979s, idH3. 5. 02 (ddd, J = 52.8, 4.4, 1.6, 1H),
4.07 (m 2H), 3.62 (m 2H); [MH + 5 303.6. Exanple
28 Preparation of Example 26

(3" BreparBHom O Sabiino-3-(3%heod 3 ShoMhyiitienF B SfuirSERY-3H-

r i bahiatABRSS ) pydimitilnl 2aRé @6$, 5- d] pyrirni din-2-one (83)
J~1 NO HZNNO AcONg ""OAc_ 83 10 Schene 5 OIr

Ofr Ofr QAc O.anO.,uObhf.. S/&_@Ac HO TfO N3 N
OAc 69 80 81 82 a) Tf20, P 2, -10 C, 0.5 h b)

NaN3, py, DMF, rt, 5 d o
HO
“OH

15 76
Stepl: Preparation of 5-Amino-3-(2’-O-acetyl-5’-0-benzoyl-3’-deoxy-3’- -
methylidene-f3-D-ribofuranosyl)-3H-thiazolo[4,5-d]pyrimidin-2-one (75)

NS

L=
HZN)\N/ N
o

Bzo/j_}
“OAc

75

In a manner similar to Example 23, Step 1, 107 mg of the title compound 75
20  was generated from 1,2-di-O-acetyl-5-O-benzoyl-3-deoxy-3-methylidene-a,3-D-
ribofuranose (74) [prepared according to the method of Girardet et al. J. Med. Chem.
2000, 43, 3704-3713] in 85 % yield as a yellow solid: 'H NMR (400 MHz, CDClI3)
0 8.13 (s, 1H), 8.05 (dd, J= 8.4, 1.2, 2H), 7.57 (&, J=7.2,1.2, 1H), 7.44 (t,J = 7.2,
4 2H), 6.51 (m, 1H), 6.17 (d, J = 4.4, 1H), 5.30 (s, 2H), 5.11 (m, 2H), 4.82 (dd, J =
25  11.6,4.8,2H), 4.52 (dd, J = 11.6, 6.8, 1H), 2.14 (s, 3H); [M+H]" 443.2.
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c) Ac20, AcOH, H2SO4, rt, 24 h Stepl: Preparation of

(3R) - 3- Azi do- 3-deoxy-1, 2- O i sopropyliene-5-Ctrityl-,Q
WO Boesdoed ur anose (81) PCT/US2005/045589

1, 2-0-1sopropylidene-5-Otrityl-(3-D xyl ofuranose (69)

P St el A vays( > SaoDaS A oD g anosyl)-3H-
7. %idZHBMS)@gﬁy%%Pbﬁbﬁgddj CH2C12 (75 niL) at anbi ent

tenperature before it was cooled to -10 C._ Pyridine
(0. 86 niln abfadter wimpildy tovExanapld @3, $t6p 2hd wg|afithetitle compound 76

fol | owed by sl ddi t i £ otrifl -
oL e £ At TR 500
L€ 9532 (8 1‘14}95.@?(%}6-99.6"\@!3),‘3!1@‘@9534 o8, 18D 035 ] 2EIRB.19 (d, J =

20 of ~5% NaHS(3 m) before it was war ned ulg to
r ooth.2, et A2t d = 6.0l H)ay Sh<br w3iB, 3.8%(5, 2HpIMRY 29734

" HBERY S bS Re R NP ISD BRSO G dm. .
wi tR MIEEYs, 10h8n tduntit €rf0san 4.330m; en6as eid.2The

resi due was azeotroped with toluene (2 x 10 nL), then
dried on high vacuumto af Exempla?’ | ate 80. 88 WO

- 2006/ 066080 PCT/ 05/ 89 Thif ¢ 0, ;
1G5 SBrPgaon e R T Caiegmot o EBep Winanos- st
PYT i5liDBo[4.8-BRy#huidid-2-ché (90| ) was added to the
solution, followed by addition of sodium azide (1.97
g, 30.32 mol). After 5d thequ gy’__@n had gone to
conpl etion, the crude mx,qurJe»N concentrated. The
residue was dissolved in EtQAc (g4 nL), washed 5 with
saturat ed aqueous N14C1(40 H&) X'The organi c | ayer was
dried over MgSH4, filtered an entrated. The

m xture was then purified by I SCO chromat ography

(Si 02, 2-15% Et OAc- Hexane), affoftding 1.80 g (52% for

2 . i . i . Q I | ’ 27
7. 2&%5%31?9 %pr?? Até‘aﬁ?ﬁ '?.@165?3’." %O%K? '%%Ff&égm- 7 5%’@?#’)@‘”@ ’
3H) fluGro Dithlofdranolylp 3HtHaz0l6[ 4 F-d] pyrindidin-Z-one (T8)) |
4.18-4.22 (m 1H), 3.66 (q, J = 6.0, 10 1H), 3.52 (dd,

Ol
J =10.4, 3.2, 1H), 3.20 (dd, /gﬁp/rlsg_—_a 4.0, 1H), 1.59
(s, 3H, 1.40 (s, 3H. Stgp~2nPreparation of

(3R -1,2,5-Tri-0O acetyl - 3-azi qo- g-[deoxy-a, , 3-D

ri bof uranose (82) BzO

(3R) - 3- Azi do- 3-deoxy-1, 2-Oi so opagkg ene-5-O-trityl-(3
-D-ri bofuranose (81) 15 (1.20 g, 2.62 mml) was

18i ssol ved in AcOH (30 nL) at anbf®nt tenperature.

Acetic  gphyghhé&ihillart Fxhmple323l Gtepm 48 wasofaHel ile compound 78

dropwi se to the solution. The resulting mxture was
c oolwasl géierftedfrofol | 206 0-dwptydi e tediyl-Bedeoss-31 () Hrgwa- 0., B-D-

2. 88 , 2.8 mol ). After 24 h t eaction h

o &S (LD [Brepnieil sbocring wohgrppBod SOG4 B |
con t h ightyelldw solid: 'H
ConeptaniAg: s PBR BRI B bt By o

2085 DR \(00VEH, MBS 86U, NBHBOS (¢.20= Ri8) 27657 (1, J =17.6,
condBat 4 e = s D 85 GRUGE <o &8, 12, 1. 308 &l =48, 10,
5.32 (ddd, J = 52.0, 4.0, 1.2, 1H), 5.20 (s, 1H), 4.83 (dd, J = 11.2, 4.8, 1H), 4.61 (m,
1H), 2.00 (s, 3H); [M+H]* 449.3. )
Step 2: (3’R)-5-amino-3-(3’-deoxy-3’-fluoro-B-D-xylofuranosyl)-3H-thiazolo[4,5-
25  d]pyrimidin-2-one (79)
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purified by | SCO chromatography (Si02, 2-40%
Et OAc- Hexane), affording 0.66 g (83% of 82 as a

wa@eloenbe@ss oil: 1H (400 MHz, CDC13) S (a m Xt uUP€T/0§2085/045589
and (3 i sonmers) 6.43 (d J =4.4), 6.14 (s) 5.34 (d,
J 4.8), 5.21 (dd, J =7.6), 4 20-4. 37

4. 04- 4. 100 @rpanngr sigiler wrample &3 cjem2, ‘ﬂl@g&f gheitiﬂ? qgpapound 79

5. e sRmaPL s i SRR BNMS R BRI b 5 .36

( 83)(s 11H)26 IsamQ@JH)SS m tcBU=HD8E1<H)‘,F§l7e (a3J St@lile, 5. Zﬁﬁitw 24.4,
of the title conp sgeneratedln 85%
as é%ﬂaﬂad@)g%m @dd1#W ¢460-OvLED, 4501e) 21, ééim( gH); [M+H]"
?013%,6618(d J =2.4, 1H), 5.95 (dd, J—64 2.8,
, b.14 (s, 2H), 4.61 (m 1H), 4.24 (dd, J = 12.0,
5.2, 1H), 4.17 (m 2H), 2. 12EkampléBR; [ M+H + 410. 4.
Scherre 6 89 WD 2006/ 066080 PCT/ US2005/ 045589 _ClI Cl  J~
| sLreppration of @ TH-giod- N I REAVIN 93803 - b-Ib

84 HZN N~ I N
g’%&%‘@%ﬁ%’ whh%oﬁzgsﬁpgf'ﬁ?‘%wﬂsg a2 0 G
05h Chl or oam di ne base, CN, rt, 50 C, 12 h
b) Nal04, 0s04, CH3OH H20; oH c) Zn-Cu, AcOH
d) 2M HCl, CH3OH Exanpl e 5%5\' Pr'\ép ration of (1 'R 2'S,

3R 4 R)- N -[7-chl oro- ZA%%?Z' 3 -0

i sopropyl i dene-4'-vinyl - cyclop an-1 '-yl)-2,

3-di hydro-thi ozolo[4,5- 5 Ny "OAc

d] pyri m di n-5-yl]-NN-di net hyl fermani dine (88) | CNO
15|2N ANN HO ~( y HO bH 88

Scheme 5
OTr OTr OTr OAc
*p “p Kg
aQ Olle] Q0
”o)< ”ok Ny "O)V “OAc
69 80 81 82

a) Tf20, py, CHxCly, -10°C, 0.5 h
b) NaNg, py, DMF, 11, 5d
¢) Ac20, ACOH, HaSOy, 1, 24 h

Stepl: Preparation of (3R)-3-Azido-3-deoxy-1,2-O-isopropyliene-5-O-trityl--D-
ribofuranose (81) '
1,2-O-Isopropylidene-5-O-trityl-B-D-xylofuranose (69) [prepared according
15 to the method of Johnston et al. Tetrahedron Lett. 1995, 36, 4341-4344] (3.28 g,
7.58 mmol) was dissolved in CH,Cl, (75 mL) at ambient temperature before it was
cooled to —10 °C. Pyridine (0.86 mL, 10.61 mmol) was added to the solution,
followed by slow addition of trifluoromethanesulfonic anhydride (1.53 mL, 9.10
mmol). After stirring at—10 °C for 1 h the reaction was quenched by slow addition
20  of 5% NaHSO; (150 mL) before it was warmed up to room temperature. The layers
were then separated, and the aqueous phase was further extracted with CH>Cl, (2 x
75 mL). The organic layers were combined, dried with MgSOQy, then filtered and
concentrated. The residue was azeotroped with toluene (2 x 10 mL), then dried on

high vacuum to afford triflate 80.
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Step 1: Preparation of (1'R 2'5,3 R 4'R)-
N -[7-chl oro-2-o0x0-3-( 2',3'-

w@xiosopiepyl i dene-4' - vi nyl -cycl opentan-1 PCT/US2005/045589
"-yl)-2,3-di hydro-thiozol of 4, 5-

OB B s S B T B P
-1 - @Jl 92(1%}}) 11.5PeRRay /s addears ilRGoldiohhidlleBieh w a0diti¥asfsodium

et al Qg Chem 2004, 69, 3993- 3996] (96 ny,
0. 5@Zl<frmﬁl 97 MQ 33 IE@@Dvéﬁet 5 d Gezeactionshagigpng % ptipnp the crude

10 mbi
(100 theees MBLGANeq SAPRLAGRS T SO 4O%L), washed
sri vtvitu@ﬁtameédaﬁ MNHEEIO@aﬁMﬂMdTh&@rgéﬂﬂ:Ba}te,r vids @8edrovdr)MgSOy,
After 0.5 h e

reacti on 15 had_gone 0 t]on,
t hefikierad pah cquesntegniech A anixiure, WP&@e{l PBU%\‘E‘j by {fﬁéﬁ cilromatography

08, A RS CR s B v

Wi ttblﬁHz@m’odMHx aDcm,n)s 7. zmhmmg 6T 7f26aL.B2 (ns6HE ﬂe4 7.25 (m,
conbi ned, 90 WD 2006/ 066080 PCT/ US2005/ 045589 _dri e

ove3H}v’§§94(d  F13:@rlED, 4. 7R énJ soibdibr hd 8- 22rire lﬁ;sé,ﬁ@ K‘hd 6.0,
el used st [ I h
1o b R £ 4132 1Y A0 T 5 10 A B i . 1o
CH3¢M).(10 nl) at arrbl ent tenper at ure. Sodl um hydri de
(15 ng, 0.62 mmol) was added to the 5 sol utjon,
f oI S@m:?d Rygpanation gii3R) dre. STl raO et stidsr 3-deoxy-0,5-D-
hIoro( )oxo 2, 3-di hydr o-
thlo wag%pyrlmdlnSyl) N, N- di net hyl - f or mam di n
e (Chl or gy sliARRIOOREEoxy- 1,8 D- i@ propyBehe D Jrity3-D-dbdfuffhose (81)
m.). The reaction was stirred at 50 C for 12 h before
15t ({1220 gud6Z hweplbyandigsalveshingfcORp G4 mLyat ambyget temperature. Acetic

reSLLDAC Pl XL HEE 1495 B \ASLAS bl QO BtiofOrme resulting

ani c’fracti on wer e over

10 Matieke whd ddoidad O ﬂjmlmmrsndvahwuoﬁbe 1M Hisme(zmm 2.88
t hen purlfled by col um _ chromat ogr a (ﬁ? i 02, 2-20%
Et OrEneld i )24 bthe %Fl%h%gcgleﬁﬁc?f% 10’6# gsrugdg mixture was

V\:h' L{i%%ﬁ{rgt%gtﬁgh %Q{l}%& ng 8- lg%]?) Tli@fesuﬁle%s dissolved

2(6 S iBEH,CB (20 m(3,, wakhed w%&ﬁtu?atéd?aqmpus]N)lHCg)gm mL5 1T he Organic

(3Ln|) plllztsmms_drlgg qurzﬁgéglgtté?r%l rpf %&P%t{z}tg& e neljt_tu(re was then
R ur?’flg‘? By 5D cﬁroﬁﬂ?t@?e;(%y%’?h@lr 9-4894 BtO Bc-Hexane), affording 0.66 g

|so ropyl 1dene-4"-hydro cycl opent an- |
- Y(§398) bt 82 z&zniodxﬁrnass oﬂ] %6406 Nz rCDClphda pBepreffex and B

E ! Lgigfepgn)rgg & o %5 S8 5 Sy 729 Y shh 8L AL S8 U437
Z%TO Q 91%@5%%@”@1@2(26 (m§ -O- i sopropyl i dene-4'-vinyl -
C3/C|S OB Pieparation) of 3R )5 -antne34(D1,5'2di-Of dcebyl & pyidord’ el eoxy-p-
Sl AnBO SHoh iRl PTG o RM8ED The cr ude
g—lgddlilct o ? rrﬁ;ﬂ]ggr %Znﬁur t%zﬁﬁ np\I\é %5; Sge?)dlt I‘Qgﬁ%’% Shme kit 8othPound 83
'R 2aSgdndtardd R) 8B ANBlA s sofange s@id: GHINNPBr @PY MHerG—D@h)B 8.17 (s,
30 1H), 6.18 (d, J = 2.4, 1H), 5.95 (dd, J = 6.4, 2.8, 1H), 5.14 (s, 2H), 4.61 (m, 1H),
4.24 (dd, J = 12.0, 5.2, 1H), 4.17 (m, 2H), 2.12 (s, 6H); [M+H]" 410.4.

Scheme 6
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25

hydr oxynet hyl - cycl opentan-1' -yl )-3Ht hi azol o[ 4, 5-d] pyr
wo poodioss02 one (87) The title conpound 87 can bBCT/US2005/045589

synthesi zed by treating (1'R 2'S, 3 R 4'R)-5-

Am no-7-chloro-3-(2', 3 Oiéopr opyl I dene- 4"

- hydr oxynet hyl - cyclopentan 1

3H-t hi azol o[ 4, 5-d] pyri m dl)g;,n n%d%) in AcOH

Zi nc c-oo-rﬁxpuple unﬂgr\N NS condltlons Hﬁ
2p i on
'R28&4R)5Amn03’(/2' - di oxy-4' - hydr'&ky fy
| - cycl mtan 1 '-yl)-3Hthizazgl o 4, F
5-d] pyri i n-2-one (88) The tl e conpound 88 can)h@
‘synthesized by treating (1'R 2'S,3'R 4'R)-5-
Ami no- 3- (3" | 3' - L i sopr opyl |85ene 4'

- hydr oxymet hyl - cycl dpept=an-1' -yl ) - Sﬂ/\}/L\Vp:o
2006/ 066080 POII'ZN 045589 HoN
t hi azol of 4, 5- d] ~di n-2-one (87), LA CKBOH with 2M
HC under vari ous di ti ons. Exanpl e Prepar ati on
of 5-Am no-3-(3' - (F5 et hoxy HS OH

, 8- D-xyl of uranosy! ) - b+ t hi azol o 4, 5- 5

d] pyri m di n-2-one (88 Sao H2N ~N NOf d@p~\ A(0 ~ O
The required sugar, acetic acid

1, 2, 5-t ri ATE@s &y B Wit ArpapnEine sa5¢ He PeaiseSaandnf 3
m xture (9MNOnROpPRPHIY NI CHIbWs: O Ob ~O~ |-
e Oa O 09XkCi AcGHO 0 CH3 O 69 90 CH3 91 a. NaH, THF,
CH31 b. H2S@4C, AeQH- Ac20 10 Step 1: Preparation of
1,2-0O i sopropylidene-3-methoxy-5-O-trityl-D xyl of urano
se (90) Trityl al cohol 69Examgle2d s57mmmpl) was ni xed

o ) P P AT osFg Ly 42T Rl SRed anc
t he iBp¥SpNiBereOP LRy cRdPerit@e 1 LoD, 3-HIngaro-ticzbloy4, St r eam

of nitrogen solid sodium
5  d]pyrimidin-5-yl]-N,N-dimethyl-formamidine (88)

HZN)\\N N
o)

HG OH
88

Step 1: Preparation of (1'R,2°S,3’R,4’R)- N’-[7-chloro-2-oxo0-3-( 2°,3’-
O-isopropylidene-4’-vinyl-cyclopentan-1’-yl)-2,3-dihydro-thiozolo[4,5-
d]pyrimidin-5-yl]-N,N-dimethyl-formamidine (85)

10 (1R,2S,3R 4R)-2,3-O-isopropylidene-4-vinyl-cyclopentan-1-ol (84)
[prepared according to the method of Yang et al. J. Org. Chem. 2004, 69, 3993-
3996] (96 mg, 0.52 mmol) was dissolved in CH,Cl, (2 mL) and pyridine (10 mL) at
ambient temperature. The solution was cooled to 0 °C, followed by slow addition of
trifluoromethanesulfonic anhydride (115 pL, 0.68 mﬁlol). After 0.5 h, the reaction

15  had gone to completion, the reation was quenched with H,O (10 mL), then further

86

Oui,

diluted with CH,Cl; (10 mL). After the layers were separated, the aqueous phase
was further washed with CH,CL (2 x 10 mL). The Organic fractions were combined,
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15 hydride-oil mxture (1.33g, 60% NaH, 34.7 mmol) was
added in small portions. The reaction was stirred

Wo@@c06q@ed while warm ng slowy to anbi ent tenpPeT/as208045589
The reactlon was carefully poured into a m xture of

sat ur.a ride and and .extracted .
© e 504 e ST o e Bt e nmed ey f R Shegit was usea
comiph g seep\@s@g. Wi th brine, dried (MySH), filtered
and the sol'vent évaporated to yield 90 as 20 a cl oudy

oi . 1H MhRafct@Qrifthtz, (1TDGER).55 nindlp was Mpemedamm3mao mL)
9H),. 5.85 (d, J=3,6Hz,. 1H) . 4. =

(1Ln|) at a'ibn@snt(t?mpar%bure §0¢5@1F%wﬂﬁ£§5 5ig 0. 6% w0} “@éHé@“r‘ﬂ to the

é H) soﬁu&? f&lTBwe‘h"B th& ?@m&ﬁ of §§81uuén §13ﬁ ﬁ“ﬁ BRETOP %&8@ ,Rdihydro-

O acet net hoxy [ of uranose aand

| i xltluzoéo[€191d]pY1hm1dm+5t-y/1[) Nd\z}rdpneﬂlyll BomaRidigs (Adorozmidihg base,

vas 10 o h¥8 G RN ‘,'ﬁagﬁ(ﬁf;gr (&nffﬁ)a;q 8 refin SindSifed 80 for 121
vat gefobat hras ﬁuen%ﬁecygf 20086066080 (Fl/) UF20 Qe%ﬁ@ﬂlémuue was

m xture of sulfuric acid in acetic anhydri de and
ac e ekigackest WitwBtO Acl (fer 20 mI9. Fhe or@anmfraccomcw@e combined, dried over

Foo NG e BolimaRERbhs SR B e SRR oy Lgfton

aﬂblcﬁxmnatc%ﬂmgé(m@ze 20008% B0 Al Hexdiltg, aff2aink 988 M8 843%) of 85 as a
poured onto 4 of ice water and extracted three

t i mvhitaiselid: eHIr(ﬂDOMPkc €D4H 5 Srbis.ortanife (ol H), 051@9 da8Pém, 4H),

o R T P AR A T TR 851

Semzsustz 0 (ol NP, 138 (s,BH) { beds, sennavitHFEsdR4.1.
chr omat ography on a 120 g silica gel colum el uting
15\n t Wiep 2: dremirenon gf (188,03 Bﬁ‘éﬁ)ﬂﬁﬂ‘lmznoﬂaﬂm -3 @;31@%

ive 9 . 4. o
g Eraliadtishlp Bro e RS b SRpe gy 45 pyrimidin-
J 42457%)(86)10617 (s), 4.4-4.52 (m), 4. 3-4.39 (),
4.1-4.24 (nm), 3.86 (d, J=5.6Hz), 3.45 (s), 3.41 (s),
2.07-2. 16’h¢ fijle c@nppuBl 8Grampersgnthesizat by first treating

73 B S AR AT L ernrzy 3 -0 isopropytidene-4'-vinyl-
2@'] még,aagén@annr 291908 (ﬁ]ﬁgaroltﬁloﬁolﬁf’lf‘ﬂ@ll']pﬁhﬁﬂh% -yh1oN Re anmdtiyl-
3, Stepl, using tri-O ace

rret fioseyantiding (&ﬂ‘)um élﬂrb%l anddhdD whnspdmm per{odate and Osprig@detroxide.

43 Toe R r By tfip et iR fomi AR ggwsegd& toafford

(m 88H), 4.31-4.37 (m 2H), 5.86 (d, J = 6 Hz, ,
6.14 (dd, J = 4.4, 1.6 Hz, 1H), 6.85 (br s, 2H) 8. 35
(s, S_a_elﬂ).? Hn@c&(r&@n) ofl (R, 2’y R RBS- 406110 B- e Quisopropylidene-4'-

DBl SIS EREAOT 505 0 SO, o
s ‘Skﬁ%?ﬁﬁ R R T T
( 92)AriRdt 7Nehloro-3-(2°,3’ -O-isopropylidene-4’-hydroxymethyl-cyclopentan-1°-yl)-
3H-thiazolo[4,5-d]pyrimidin-2-one (86) in AcOH with Zinc copper couple under
various conditions. ‘
30  Step 4: Preparation of (1’R,2’S,3’R,4’R)-5-Amino-3-(2°,3’-dioxy-4’-hydroxymethyl-
cyclopentan-1’-yl)-3H-thiazolo[4,5-d]pyrimidin-2-one (88)
The title compound 88 can be synthesized by treating (1°'R,2’S,3’R,4’R)-5-
Amino-3-(2°,3’-O-isopropylidene-4’-hydroxymethyl-cyclopentan-1’-yl)-3 H-
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O

-.1101k, OO O 25 The required sugar acetic acid

1,2,5-tri-0Cacetyl -3(S)-octyl oxy-D xyl ofuranose a and

WO Booaiosdosr e (94) was prepared as foll ows: 93 VEZT/US2005/045589
2006/ 066080 PCT/ US2005/ 045589 \ - \ I pbu0OO HO~
~0 69 X1~ 93 94 a. NaH _THF IEI Rﬁgﬂﬁ&md H2SO4,

Ac othlih?&;l_*?i Srdpyamidingned 7o G0

€T various

ropyl i dene- 3-octyl oxy-5-Otrityl - D xyl of uran
o5 SR

rityl alcohol 69 (5 g, 11.57 nmmol) was mni xed

W|th octyl brom de (3.99 m,Exaﬁlsz%(M mmol ) in THF (40

e e b B e

f Y odi um hydride-oil mxture (1.33g,
S0P NG AR 500 89

was added in smal | portions. The

reacti on m xture was stirr&dI i ght whi'le warm ng

slowy to ambi ent t enpgt

NT e reaction was

carefully poured into a m xture\of spturated 10

amoni um chl ori de and ice and
wth ethyl ether. The ethe
washed with brine, dried (

xtracted three tines
i ons were conbi ned,
),%filtered and the

sol vent evaporated to yi el’d a cloudy oil. The oi | was

col um us

puri {1 ed i3 S5 OB 0968R1Y 8 Rac AODAMAL! o2

gel

e |1 n exane

(1- %QP&uhﬁosegwﬁd ﬁ%nﬂarea(m} s ;{@phre(l%s BAlogs: 4. 72 ol ,

41% 1H NVR (400 MHz, CDC13) 42 7.42 (m 6H)
5.85 (d, J= LH) | 450(d013
843 (m 1H), 3.86 Y=g J36Hz 1;0} >=0
(B 2H), al. 5270 o% i,
: 1 9 6 8Hz 3H

. . 229( m—20q) .
i et g abich oo b, o
1,2,5-tri-Q.acetyl - 3-octyl oxy- D- xyHef uranose a and, 8

m xture (949 20 The trityl conpound 93 (4.12 g, 7. £
mrol ) was di ssolved in a mxture of acetic acid (35
m) anda Eiﬂ-ETPHR’;CI&gﬂhydi’zE’;QjBACOH—ECQM) and cooled in a cool
wat er m xt ure of sul fg%l c aC|

18 nhyép IdePﬁFﬁé}"H@étqfé 24 RiieprRayt

.
Hed- ”(1@ %—8gtgqqlfl€{?1xglofumnose

amq 2 m acetic acid, 2 m acetic anhydri de,
pre- c oled in an ice bath before addition) and the
m xt ur e Hiritylradcbhal 6%(fog, ddt57um1mbmars misedowith methgh iodidih@.> ml,

25 CSELLON SRS 900, 4900, o0 £ Yo At et

POr thORSK MR B0l R b RE bathe WNeHr Wistdw Stedal dHBfog&dtoldsodium

15

20

25

hydride-oil mixture (1.33g, 60% NaH, 34.7 mmol) was added in small portions. The
reaction was stirred overnight while warming slowly to ambient temperature. The
reaction was carefully poured into a mixture of saturated ammonium chloride and
ice and extracted three times with ethyl ether. The ether portions were combined,
washed with brine, dried (MgSOy), filtered and the solvent evaporated to yield 90 as
a cloudy oil. 'H NMR (400 MHz, CDCl3) & 7.42 7.42 (m, 6H), 7.26 (m, 9H), 5.85
(d, J=3.6Hz, 1H), 4.54 (d, J=3.6Hz, 1H), 4.38 (m, 1H), 3.785 (d, J=3.2Hz, 1H), 3.42
(m, 1H), 3.35 (m, 4H), 1.53 (s, 3H), 1.336 (s, 3H)
Step 2: 1,2,5-tri-O-acetyl-3-methoxy-D-xylofuranose & and 3 mixture (91)

The trityl compound 90 (6.1g, 11.57mmol) was dissolved in a mixture of

acetic acid (20 ml) and acetic anhydride (10 ml) and cooled in a cool water bath. A
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bi carbonate, dried (MgSO4), filtered and evaporated to
yield a semsolid. This was purified using flash

we beooiredosgr aphy on a 120 g silica gel col um eP@I/USZPOS/045589
with a 94 WD 2006/ 066080 PCT/ US2005/ 045589 gr adi ent

f ethyl I h
o aRRoBe Sodduce okl i i ChAFuid et s mi
1H N@’l 498 Mgy ofdife3id, Q FmBEeetid ankydBidé Hrg-cobled mﬁISi’Cﬁ bath
5. 19 4.46°4.52 (M), 4.31-4.43 (), 4.11-4.25

3 %fo(rmlddlaom)&r@ fggmixiue stiged agamBiepimperatyre over negcht The

Pr gga%né{pw@ﬁ p8Freg (O}ng??aé}oﬂ og8 %’[2 1(:% ai(:)e‘(%: talq §Jtt|ﬁ)cte% {iteERintes with ethyl

5, 8- a@étéﬁé' qfh@ro%@ﬁﬁd’ﬂ)c)m&ké'\kféﬁe@éﬁibﬂieﬂ 5ashé]i mam mﬂauad Rodiure
(92) In a manner simlar to Exanple 23, S Ic, ng..
Ac dti¢arbanatey duie® (MMg$@4). {ijtered and evaporated to ylel a semlso id. This was

ST LT g BT i

soI Sﬁidll%ﬂc?fso 1%@% Mﬁex@h%}OdH)Sogaz)(te Py xul (8826(gn4 FiHymol, 38%)

3 Hyas aa ofly ngigturg pf anogieas ]31 MR Mooﬂ}r{l])ﬂz E'bcés? 5360 %é ?d( r4-4Hz),
e S B U R

s (%07% %(&? I 1H); I WS (EfSI ) [(M2+ H) +] fsound

emental anal ysis for
53 Stap 31-Prega5@zon|qf 5ﬂnz{zg—3 (ﬁo-dﬁ@tsvo )K_B Qggég% %zfosg) g’g thfqzolo[ 4,5-
gyrém? )] (?%)32 Preparation of 5

met hoxy- et hoxy),

2 , 5" - dim@ mamtey kinfilar B Exathplt @Basteysly biying b2 Frira£ohestyd-3-
15'5I'h gx]ng Ilgymng;g;lgfz}ggﬂ%ge (gc@@fllﬂjmggpr&%ll\l) gfol\lrdg(?~ 43 m(f); (6"}1 )oc/>f 89 asa

D- x‘yﬁ‘ét St o@@\ﬁ\gﬁéDgaé%JFﬁ?%ya%g ’éyf)[z fﬁ%ﬁl 3.36 (5, 31D, 41 7-4.24

200@1 %03@15@7 M«‘S&@g% gé@s&g: 6@12@1191) rdcma(dﬂl J _@194 1ps Hfs, 1H),
6.85 (br s, 2H) 8. 35 (s, 1H) MS (EST) [FM + H) ] 80, 969 Ellrental analysis for
(C15H1sN4078-0.5 Hy0): calc’d: C, 44.22; H, 4.70; N, 13.75. Found C, 44.27; H,

20 4.54;N, 13.60.

Example 31
Preparation of 5-Amino-3-(3'-octyloxy -f-D-xylofuranosyl )-3H-thiazolo[4,5-

d]pyrimidin-2-one (92)
Z S
T =
N N N 0
..uo/u\

25 The required sugar acetic acid 1,2,5-tri-O-acetyl-3(S)-octyloxy-D-

xylofuranose ¢zand f mixture (94) was prepared as follows:
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a. NaH, THF, 2-Dbronvoethyl nethyl ether b.
Acetyl brom de, Ac20, c. H2SO4, AcOH Ac20 Step 1:

wa 2®6/@sd08@pr opyl i dene- 3- ( 2- net hoxy- et | i oxy) - 5- BET/UE109$/045589
D- xyl of uranose (96) Trityl alcohol 69 (5 granms, 11.57
mol ) was m xed with 2- bronoethyl methyl ether (2.17

in THF (48K 5 Tetrabutyl ammnl um

xture gool | >:o

e
a sl ow st r-@gen—sol
XT'ur 33 b NaH, 34. 7o
tiond Th

, smal | po eactlon wa
stirred oggermght V\hllg/%n/ﬁg)slovatoa
tenperature. The reactien S refully goured into a

m xture of saturated ammoni um chloride and ice and ¢0

ext r act &aH{THF edviramife s buiiHha éQQW’lCzQet her. The et her

por d gy

(v ISE: PRPERn ohha CreRam et S s BTG R ytgfuranose
c®udy oil. The oil was purified by flash

chronato raphy on a 120 g silica gel colum using

gr adi ent 1aityletqohpl 6ex ;itld - JTHnmelavas mizedyath OC%H'@OEN%@ 99 ml,

T S e

7. 26he Iﬁixt&dd)coolﬁd &ﬁar( ite bdth. IiGldz a sIbkA) stredmbef didoged skt sodium

it?) hydidsso Rarag! 1y 60% Nert 34 zﬂm%%éa?@ds@ g Raffions. The
zre 16 ﬂlmmdsésﬁ]gn%g (O%Em?’n%ot ’wh:l'le %ﬁa?wﬁ% S_y oafPicht

I sopropyl i t hoxy O acetyl -D
- xy It@ﬁparamzfs eThé)rE)lcudEhwas car¢fylly poured 1186 a(mixBurg pf shllm@t@d

[ Ivedlnaetlc ride 0
18 na eyt g iR s ies R gugbeter The cthr
Af t ?Brtﬁﬁlﬁ wWiREorhtiBed, SRShd PRItMBANS, Idkie8 m@s@mﬂ filéRd and the solvent
filtrate evaporated to dryness. The residue was

pur ievapedatad tmyjeldfal ewdycdil. oHaet eiwappiyrifind by flasb chrogategraphy on a

I I d f
Jood Besth otRenr RuBhE M s Rsndt Bl gttty 30%) to
yl egdrelgﬂs cléR oB123TQ, 4. 742%109&1%9 efHNMR7(400.M}MVRD013)

NHz CDc133 S 5.925 (d, J=

13 =3 3 427424, 6H), TR6((m, Obhy 5.85 (@§—3(6MZ lg; 4.%) @125=(3d6 Hz, 1H),

oy A4 D, Fa 0, Y53 6 1303 (b2 Y g2ty g s g, s,

(S 13H) (m §H§St1e33 8, 3H§cqt22q11aqoﬂ) 0.889 (t, J=6.8Hz, 3H)
1,2,5-tri-Oacetyl - 3-(2-net hoxy- et hoxy) - nyl of ur anose
w avED . Arstaace Ladytrirdencatbbaactlap-Pryivfuignases, 5. 89

di ss ed in a mxture of acetic anhydride
and %@gﬁg gb%l 4, 30m ) and cooled in an ice bath.
26\ sol uti qlheQﬁtyl %%diﬁid@:&a@ i %rv SCRinol) @i diséolvedd il mixture of
H2SO4 in 1. ace e) was added and 10 the

i ¢ anhydri
i xBosti 4k (el agetc pobledb s Mgyenhiogind inTiseolcunia bath, A

50, Mt SPSRARK RER B Rbetc iyt anli 3ferid &g ShE ARG 065 mi

acetsalfgric acide @r Qx’éﬁb Gcid0? hil ab&icumhgditdeybicresblediashéct bath
with brine, dried (MySO04), filtered and the solvent

r enboisge addigen) and dap Wixsrestirred aiaieritiemperatuge oes night. The
28" oq‘%h%homs poured onto 400 g of ice water and extracted three times with ethyl

acetate. The organic portions were combined, washed with saturated sodium
bicarbonate, dried (MgSQy), filtered and evaporated to yield a semisolid. This was

purified using flash chromatography on a 120 g silica gel column eluting with a
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purified using flash chromatography on a 120 g silica
gel colum eluting with a 15 gradient of ethyl acetate
WO poohos@se (10-75% to yield 760nmg (2.27 mol , PGBYE200$/045589
98 as a mxture of anonmers. 1H NWR 400 MHz, CDCl13) 6
J=.4.4 JA7-4
(my et gk aqchft in Ry GBOw 0 B B} oy Bmpol, 38%)
(mas an?blf}rrﬁtxﬁé@an(ﬁné@ &{M@OO 1311—?25@(4@ J 639 (d, J=3.6Hz), 6.1

Step 4: Preparation of
Am (rso 319 (Iﬁ) 4 (1@—4fﬁ§i (Im)(ﬂr Sdthék (), 4.11-4. 25 (m), 3.93 (m), 3.45-3.68 (m),

xylgﬁtﬁ%ﬁw@y{z&@ gz%ﬁ’c‘frﬁ 1%7 Eff‘b;?rf?%(&. 6§HZ?1e (95)

fJAn Lt?teﬂBnP%paﬁdﬁBnI@G-Aﬂzriéxarmlo@zy%y BB Ry dfurdt@isyI9 3H-thiazolo[4,5-
cetic acid

acedj&plyrzﬂm(zz-?mer(ﬁiy et hoxy) - D- xyl of ur anose nand

it f“y“ Wi 4 Bt BB RRPle Pk f e st B 50
(d, 3ylﬂ &tﬂﬁok&zD ﬁjﬂ)ﬁugno?sg o& :ﬁ]d Bﬁkﬁm% (99), 3£6ided BO nL1 %) of

3. 58 3.76-3. 81 25 1H), 4.19-4.24 (m
1H) 92 ds 3fufy 4Rité m)thI—]iﬁ NMIBGIO()(MHZ DMSOHE) & DI9f-0.88 (18, 3H), 1.23-

16 1 By wm“%z WH%H} Sls 9, 3o Warnladf o o, 1,
a”agﬁ 93556 '\fﬁﬁ 1@!?113 RO B0, 4"3@4@:72841@3@“)05 87@1 J4-55 891H) 6.12
Exa(dnll & =3B4,3( Ar.ePa), 6t850r afZH) 8.35 (s, 1H); MS (ESI) [(M ; H) ] found

> Sy30i0 e Sl Rl LA GRS G ALY . 90 S50Founa

ﬁatug@@qq%@s@@lmp =0 N \N O "OH OH (r) 99 The

requi red sugar acetic acid
151 2,5-tri - Oacetyl 3- but oxyEXEmR 3% ur anose a and

" A T B A b, 0 t@ BD-

H28 AGIHINGBO Rzl ST, 51d] pTFiAREN -1 IR T9S)
1, 2%% sopr ogyl I dene Cg but ggy -O acetyl D- xyl of ur anos

e (100) Trityl alcohol 6MNT 554_335 “11.57 mmol ) was
m xed with n-butyliodi dﬁgN o CT
Q -:IIO)J\

?/o I
The required sugar, acetic acid 1,2,5-tri-O-acetyl-3-(2-methoxy-ethoxy)-
20  D-xylofuranose rand S mixture (98) as follows:
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m, 23.14 mol) in THF (40m ). Tetrabutyl anmoni um

i odi de (427 ng) was added and the m xture cooled in
w@aroosoesob@t h. Under a sl ow stream of nitrogen BO/US2005/045589

sodi um 10 hydride-oil mxture (1.33g, 60% NaH, 34.7

mml ) was added in snall portions. The action was

stirred overm g/ ile warmng slo

terrperature S

m xture of s3

extract ed ‘®- t1me )&aeth—‘r et h
conbh ed shed with D

portions wel riea)(

i ne
(MgS™), filteredsgand the sol vent evapOFafkésto yi el d
a 15 cloudy oil. The oil was purified by flash
chromat ography on a 120 g silica gel cphum using a
gradi ent of ethyl acetate in hexane (1-309@ to give
100 as a clesr oil (2132 g, 4.75 mol, 41%. 1H NWMR
(400 MHz, o ﬁ/}?m 6H), 7.26 (m OH), 5.86

(d, J=3.6Hz, 1H), (d, J= 3"6Hz H,. 35 (m 1H)

3.86 (d, J= 3. 6Hz 119, 3.46Tm 2 %

1.54 (m 3H), 1.88 (n&=®2H), 1.33 (s, 3HY (m 20
2H), 0.83 (t, J§57.6Hz, 3H) Step 2: Preparation Acetic

acid 1,2, 5-tri~- Oaa:etyl 3- but oxy- D- xyl @f urfariose a and

,Q mxture (101) The trityl conpound T00 (2.32 g, 4.75
mml) Wag. @H&ﬁpl2¥%goétﬂlm§t?@l% tloc}\ce (EMQ%MC%CIHSS(% é‘-l(,&czO

acid (50mL), cooled in a cool water th and

vers SEREd SO REPHI G SR B oy Qe b avifemtose (96)

t enper at Trigyd altbRol 6%@CErh@s, 1159t HAB] WA RRLA G/i'th@t 0
150grans of ice and extracted three tinmes with

met RiAmasEyEmetby] efber (RHd mk g mp@lb i1 SHE ($Remd). dr i ed
t t h tol .
tooariusihBhith B @5Fihe) fas SN iy RAfoled inan e
us: bathf Uadér aEslc'hrstrﬁnth hﬁgigyn t§tﬂ1c$so51?1hlﬁ lh§dhhdef<ﬁ% Bfkture (133 g,
co a gradient of e acetate in
h exgé% Ifaﬁj 74 r}?m{qg‘i)g\w@sea%ilgqu{qgnaﬁmprgon% Pw ragebion weg girred
0
?ISDC ?%rﬁiéhﬁé P%i‘éé(%vgﬁﬁng logﬁ'_g )@UTE@%TT t%é@gﬁ% ny_gdéftlglb was
n) carafully pdured nqmja mikn8 oﬂsaﬁga%g)anuﬁorﬁﬁr%(cﬁloiﬂg %n? i'd:g)Sa.nd
ex%ac@gl Eﬂfge ? mes \J\@é@l&ﬂ%@]@t Hle qthergprtjons wese spabiefowashed
Of WARTbARe, Aricd’ (M HAY )fﬂfe?ed’ afﬁd'tlﬁjé so%éi‘ﬁ @{'%Jlora'tgf 3 r}/lelzi fd%»udy oil.

xyI of ur anosyl ) - t hiazol o[ 4 ] pyrim
‘Bheveih was Plsl‘ilfmd by flash cﬁmrn:od)gaﬁl%y ors4 @0 g silies igelgcolumn using a

ac eélj ?legtcdg%f%ﬁ f}c%-'ttegﬂll Betirs 5aQ%y Thectherprodupt @ 6 wiag 13olated as a
af fmwkaﬁl AGang o(B r%@nonSO%BOEHm 406 LS @D@;,) J K80 m, 6m),

crude on to step 2. Stép 2: Preparation o
155 An7- %(xarﬁ(@ 5§6t(dx~§r= %H@; 1), of. 3¢ Gl dsyH).- 131*4 BY &npl M), 4,35 (m,

Bttt o S50 L3 firh 38k Gad D). a7k of b3es 333
? ;ﬁﬂég 2283 |3<H)1 lsBi (&\Mﬁg ( #.896 MH) (CDCL3) 5 0.84 (t, J =
Step 2: 1,2- 0—zsopr0pylzdene-3 (2-methoxy-ethoxy)-5-0-acetyl-D-xylofuranose (97)
The trityl ether 96 (5.5 g, 11.22 mmol) was dissolved in acetic anhydride (30
20  ml) and acetyl bromide (2.0 ml, 22.4 mmol) was added. After one hour the reaction
was filtered and the filtrate evaporated to dryness. The residue was purified using

flash chromatography on a 120 g silica gel column using a gradient of ethyl acetate
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(m 2H), 1.51-1.54 (m 2H), 3.20 (t, J= 9.2 Hz, 1H),
3.35 (t, J=10.8 Hz, 1H), 3.72 20 3.84 (m 3H),
w@z@i’mdﬁom (m 1H), 4 74 (t, J= 9.2 Hz, 1H), 5PATUSIN5/045589
H, 5.38 (d, J =9.2 Hz, 1H), 7.96 (s, 1H); M

( Esgk}%té%ﬂ kbl Buad nds 3398031 SRR LS+ 4¢ BLERBDA LR MR (400

, RIHR Cﬂ(‘ll?& @Q@Yd’|f—l’>6ﬁzXYﬂ{Pf4158Eﬂ0ﬁ=)3|6)H§HH) 4.38 (m 2H), 4.23
thlazolo r|md|n20ne(103) HZN N N O
uo~(m@ 1P2)5319@3‘d,Thé3 @z &) a3.72mot HY, BedOr (8 dHD.e15Q Gga2H) 3.35(s,

a2 TG SR By 2 10l Love: 5 o

00 6 E%fd@%@%@% 93-(2-hketAbxy efRosd )L anb}
f-I2-|O %lfpg Q?Qt(l) A\ O 104 105 2’3? | ( Acéoxypyrol%j)l nexyhi@ ¢

. eaBdP miore(I)OH St ep 1: 1,2,3,5

L T A G 1
J UStamhi;ﬁﬁHé ﬁﬁkﬁgée@i’é abﬂt(tl ey 30 ant 28018 iP#7Be BB/ WA (duiéh of

di ssolved in nmethylene chloride (25

g ”B'()jlﬁmcﬁcm a@ﬁjmaqld(lzsmlg Hy®2s inddeil acpléeanhyydride) was added and
3.9
@50 ﬁ}ﬁjr 511' guﬁé Ir{agﬁtgmﬁgl %tt ul:q;g% §W§? m%glg e’&e?%o%’c?&ﬁfﬁ?w%ured onto

arrb 8@ Rlof ideCTEP StaAd E6r20 nhivates @A¢ tHearxwadedlihtdst tadeswith ethyl acetate.
t hyfene chi ori de and washed with saturated ammoni

c hI f ErZaniFROTiRRsarRTe combwed. washed withdriag drigd(Mgpiie Tiltered

contrBE SOHefienlbeld L1 bl bibafT Thoihde proguct was

gi veudfiebhshid fissh chirdmatdfreploy on wd20 disfiRa lgelasblumn SMting with a
155 oo o i desmiad L) Ml o o
ovelpg 3%&,{1%@5%% ord, OTPRIE o ecﬁég%'m @af— 4.4 Hz), 6.10

poure |1 Ce, ree tine
et ms»J £PE(a)) |4on ¢L64 (mbu,m mgaa (M), phBG427 Caiitl.08¢n), 3.72- 3 85 (m),

(N 5“(“@ b i dsana o liangz? "2 84g of

o S PP P PRIRULERR 50 oot 5

ZQr adyl@ﬂﬁaiﬁfsyl?tﬂi/-l‘hzm&i[ dfsed ]szh&kﬂdGo;{e39§)5% to vyi eI d

In a manner similar to Example 23, step 1, using Acetic acid 1,2,5-tri-O-
acetyl-3-(2-methoxy-ethoxy)-D-xylofuranose o and f mixture (98), afforded 220
mg (42 %) of 95 as a fluffy white solid: 'H NMR (400 MHz DMSO-ds) §2.04 (d, J
= 8.4 Hz, 6H), 3.29 (s, 3H), 3.49-3.52 (m, 2H), 3.58-3.63 (m, 1H), 3.76-3.81 (m,

25 1H), 4.19-4.24 (m, 1H), 4.36-4.43 (m, 3H), 5.88 (d, /=6 Hz, 1H), 6.18 (dd, J = 3.6,
2 Hz, 1H), 6.87 (br s, 2H), 8.38 (s, 1H); MS (ESI) [(M + H)"] found 443.31.
Elemental analysis for (C17Hz2N405S-0.1 H,0-0.2 EtOAc): C, 46.29; H, 5.19; N,
12.13. Found C, 46.09; H, 5.25; N, 11.72.

Example 33

30  Preparation of 5-Amino-3-(3'-Butoxy- o D-xylofuranosyl)-3H-thiazolo[4,5-

d]pyrimidin-2-one (99)
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(3.61 mol, 449% of 105 as a clear oil whose spectra
are consistent wwth a mxture of anoners. 1H NVR (400
wokws/0&DEL3) S 6.41 (d, J=4.8 Hz), 6.03 (d, J=RCRUEWD35/045589
5.75 (d, J=0.8Hz), 5.49 (d, J=5.2 Hz), 4.37-4.45 (m,
4.2-4.29 (m, 2.03-2.135 (m, 1.637 S), 1.624 (s)
Step 2: Preparation of 5-AmNho >(=% - met hyl ,
2',3,5 -tri-Oacetyl -, aplr">N"N
xyl of uranosyl ) - 3H-t hi azol o[ 4, 5-d] pyri m din-2-one
(103) In a manner sinmilar to Eﬁ"@”%, step 1, using
1,2,3,5 tetra-0-acetyl-3- neth xylof uranose o, and
(3 mxture (105), afforded 170omg? 8 of 103 as a
25 white solid: 1H NWMR (400 Mz DMSO-d6) b 1.57 (s,
3H), 2.03 (s, 6H), 2.07 (s, 3H ?4.04 (dd, J = 8.0,
2.8 Hz, TH) re(ﬁn’l@& sﬁgﬁ adetlkracll 113, 5(AD-adety1-3bubbxydd &yldFuranose
1H, 5.73 (d, J =4.8 Hz, 1H), 6.24 (d; J = 4.4 Hz,
1H) ¢ afid @Pmpttareg10Das piepafed(ss, folléys: MS 100 WO
2006/ 066080 PCT/ US2005/ 045589 ESI) [(M+ H+] found
S 1 7H2ONA08S0. 3 H20) : >:
g 0

< 4.66; N, 12. und C, 45. 84; ;
N, 12. % (:)%5 Prepas-a @/’oﬁ?.mo -E-i.i» ﬁoﬁm
5- Armi g 'Y 1/2%di acet @ et hyl }——/, of "o
2,3 o yr"o%%jJ D 5 o 0)( _J )eo
gl ucof ur anossgyl )-3Hthiazol of 4/5~4al’]J pyri m di n-2- one 101
(106) S>==0°" N NN O 0 \/O00Q ~ OO0 106 The

requi red sugar, penta-O acetyl gl ucofuranose (108) was
pr epar ed\Nas THRestigedidse d: BSPoweOH-:® 0 HO 0 ' 1110 AO O

9 ~—Sz%p ]';Iq);%pc?ran[on%f ],%Qg-i.%pgopy}z%neq.?-ll_albztzso%i - 9a2c91_y'?-%gx_)lzlofuranose
(100)
Trityl alcohol 69 (5 grams, 11.57 mmol) was mixed with n-butyliodide (2.6
ml, 23.14 mmol) in THF (40ml). Tetrabutylammonium iodide (427 mg) was added

and the mixture cooled in an ice bath. Under a slow stream of nitrogen solid sodium
10  hydride-oil mixture (1.33g, 60% NaH, 34.7 mmol) was added in small portions. The
reaction was stirred overnight while warming slowly to ambient temperature. The
reaction was carefully poured into a mixture of saturated ammonium chloride and
ice and extracted three times with ethyl ether. The ether portions were combined,
washed with brine, dried (MgSOy), filtered and the solvent evaporated to yield a
15  cloudy oil. The oil was purified by flash chromatography on a 120 g silica gel
column using a gradient of ethyl acetate in hexane (1-30%) to give 100 as a clear oil
(2.32 g, 4.75 mmol, 41%). 'H NMR (400 MHz, CDCls) & 7.42 (m, 6H), 7.26 (m,
9H), 5.86 (d, J/=3.6Hz, 1H), 4.51 (d, J=3.6Hz, 1H), 4.35 (m, 1H), 3.86 (d, /=3.6Hz,
1H), 3.46 (m, 2H), 3.29 (m, 2H), 1.54 (m, 3H), 1.38 (m, 2H), 1.33 (s, 3H), 1.23 (m,
20  2H), 0.83 (t, J=7.6Hz, 3H)
Step 2: Preparation Acetic acid 1,2,5-tri-O-acetyl-3-butoxy-D-xylofuranose
o and [ mixture (101)
The trityl compound 100 (2.32 g, 4.75 mmol) was dissolved in 5% acetic
anhydride in acetic acid (50ml), cooled in a cool water bath and 0.02 ml of sulfuric
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10 Step 1: Penta- O acetyl gl ucof uranose (108)

1,2-O I sopropylidine-c~-D glucofranose (107) (5 g,
WQ@2006/066w80 ) was di ssolved in acetic acid (180 pei/uszds/045589
acetic anhydrlde (21.5 n1) cooled in a cool water

bat h | .f aci, d 02 ded and

? he anorsradaed i wd Sl siifed Syerdgh b N DR R RS, The
The rfHcibi b xWRSwROpHUREH Sith 250888 oPfceiahi@ extadied th!‘éistnﬂe:s with
added and this was extracted Tour tinmes with nethyl ene

c h| ordthidencTehdorigdey dicorgguie portings wercalricd ivigdeN), filistrdaad taken to
ur ated. s drie

h b
Bt Wi MRS G OE ol SERPRTR, e‘}hés%%%““fﬁ%‘.“émg flash

gvas Rt %ﬁp}@’blﬁa 339 sficaigkl €Aum#s Slhltlﬁ% diéﬁt & ethyl acetate
gradient o g acetate i n hexane 0- 100/() to give

5. 33yhexang (3659 giveddd (B76Q8 %0 lamql»u 48%)wsa adlyaixtue of

?28 consi SW @B%W @ég)@fégé%laﬁ%ﬁgzﬁ(g)ﬁ@% (m), 4.50

5 #h 4(4!;1( =B1H42k, (rn? 203 gl J43. GFI)% 35-36F #)62.4397 (m),
-4.18 rrg 00-2.13 reparation of
5 AﬁhQﬁoZ 35 (®),-1(51- 12551|(@&,e1t%>1y’~(@1)h989 -0.94 (m)

16, S RS i P 550 Baps i e oD
(108101301040 AROILOASOBPETHHTRSIA4090 |1 2

manner  sim to Exa , Ste , using penta-O
ac etyl gl dn@fmmnwmﬂell@@xanaﬂer 8, d@@ Igosing Acstiogeidfl,21Hgi-O-

6H) ace\éyn ]lO% %tlﬁo%yslg‘fcyl%Hur%IaNgRS(sé)s a.@ﬁ; Mﬁiu%ﬁf%§§?me8 7Q|§r’ng (8 %) of

4. 47[02@1§1gwh1tesoﬁd4’ra1?en'tl¥ude1c§ﬂtosﬁ:p@7 (dd, J =12.4, 2.0
1H), 1 (br 2H), 8-5.6 (m 51H), 5.68 (m

liH) Stép. ETr(eﬂqradomoﬁS-ﬂMﬁzq 3?( H}Buzﬁx)&a’ D-ddlofiyrarol)e3H-thiazolo[4,5-
1H): MB (ESI [(M+ H)+] found
4994@?1W&r2ﬁ§ls£99ana| ysis for (CLOH22NA010S0.1 |PA):

C, 45.95 In'a'ma‘lméﬁslm'i‘iar bl 15931@%19@ 162 a8t delils flg (16 %) of 99
N, 10.80. Exanple 36 Preparation o

Am 1a® a 3vh(i®' sokd: e]ﬁbNMﬁ(AN)ﬁ)IMHz (CDCl) 6 0.84 (t, J = 7.2 Hz, 3H), 1.27-1.32

vt ot i3 P A Gl S g PP 5 b dolfes Ha. 1D, 3.72-
260 109)84H&N 31y, 3.07.M d1Q@m, PEN&NA (1, P=9.010, D), 50 @he 2H), 5.38 (d, J

requi red ‘sugar,

t et .=a9m}hcéﬁw%@c&lbmﬁéﬁ&w(m@rbmndﬁéé 80a and Q

m xture (113) was prepared aﬁ follgms O HO ....0 a
00

HO b 0 HO 11110 O AlI'’
Preparation of 5-Amino-3-(3’-methyl, 2°,3°,5’-tri-O-acetyl-3-D-xylofuranosyl)-3H-

thiazolo[4,5-d]pyrimidin-2-one (103)

e
(0] -IIIOJJ\
o 0
o
T so
25 103
The preparation of the required sugar, 1,2,3,5 tetra-O-acetyl-3(S)-methyl D-

xylofuranose & and i mixture (105), was prepared as follows:
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HO 110 111 0 122 O O/ --U 0011, OO O 113 a.

NaOH, di oxane b. Acetic Anhydride, Pyridine, c. H2SO4,
wae@eosmeH 15 Step 1: PCT/US2005/045589
1, 2- O i sopropylidfene-3(S)-(hydroxy-hydroxynet hyl)-D x
yl of uranose (111) The epoxide 110 Lpr epar ed as

descri bed by Lu and Just; Tetrahe n Lefter

(2000) 9223-9227 8.3 nnn o ved in
di oxane (9 m) a OH xas adde 16.6
ml ) and the reactlo ted TO 50 ree for 30

o

m nutes. The reaction was cooled to a

tenperature, 16.6 m of®*1.0 M HO 102 V@ZOOG/ 066080
PCT/ US2005/ 045589 and 100 m of absolute ethanol were
added, stirred 5 minutes and the nmixture evaporated
under vacuumto gié\/bAaaoswriqirﬁ,."-Hﬂ% 4ePirdCihvas suspended

SusPERSE oh2P 1ot Chceril-o el A b 2y St 09
through &gt ie164 Ebr%p‘v@é@ﬁ@deﬁgl IMParnkilfhsB T ekahddlrSK Letters 41
oil (1.81 5 grams 99¢ HNI\/R(4OO VHz,

cocuzgm059sz39922(7aj (1.6% g, 28 mmcil;,, was dlisgolved immethsgene gh-lprlde @25

311y ) Sl i g w3y nqst gy GHmE FH oD was

3H) addedPodeSwittBHIM AP €50 #ig) and this mixture was stirred overmght at ambient
1, 2- O i sopropyl i dene- 3- (acet oxy- met hyl acet oxg -5- 0O ace
8

ty| tempeydtereulhn aenstion wepyliluted Tisd rpethipleng ehlpnidgand weshod with

an hy%}lrvé\%zl a%rﬁétgllﬁr(ﬁecﬂl%giepﬂle %g)élg gg d@d%%soﬁ&ﬁg&%& tv%ice more with

DVAReftbQer®hloide, thb ergaiiogbditiensoinbied, Hried (Mg$\©),)r fsl.tered and
The vol atil es were evapor at ed under Vaf&ﬁ 3
19 espaporsied to Bvreticoletiors il it oy eatliznry %a%atlc anhydride in

sat
oxt PSR ERRD 4 W‘“?e%é‘g*?h(f)or 1) A BATEE WA Siored
por bvemizhi &t andidit mmﬂperdmlree dlievgB@dh, wefsmolumdemnmhij) g bkice,
sol vent evaporated to t 2. of , an_oil
r es PHERT ?ﬂa’gpeﬁlﬁ’ln?qslvé‘gl @gﬁwbﬁn{ﬂ F@Qﬁdﬁ’fﬂ“@ %ﬁ%&l&‘ﬁfﬁ? C8ngled washed
120 tgics WithCan@ftd SiibicaviSinA@, dridl @dg@@b ﬁfte@& 'é]IYd evaForated to
acetate in hexane (10-80% to yield g (5
1%54%getc3.84 g of alsmé Therasidsielwas wrlflqd-umﬂ@ﬂodlrmtography ona 120

ACng%% 1C§§56 ??ﬂ sﬁ?lg%ﬁga!ﬁ% %r& o% gglgl a%e é‘ﬁéexgﬁ%(&?ﬂ%) toyield 1.2 g
4.163.41 ?lﬁn(ﬁoélé(%) of 1105, as 2 cléhr 68 whdkh spe%tx@%re( SonsiStht with @8nixture
(s o? ;i)lomélrs 5i3 NMR (4'1_80 M:%-IZS%D(CSE) 836H211 (d, J=4.8 Hz), 6.03 (d, J=1.2 Hz),
5.75 (d, J=0.8Hz), 5.49 (d, J/=5.2 Hz), 4.37-4.45 (m), 4.2-4.29 (m), 2.03-2.135 (m),
20 1.637S), 1.624 (s)
Step 2: Preparation of 5-Amino-3-(3’-methyl, 2°,3°,5 ’—tifi-O-acetyl—,B~D-
xylofuranosyl)-3H-thiazolo[4,5-d]pyrimidin-2-one (103)
In a manner similar to Example 23, step 1, using 1,2,3,5 tetra-O-acetyl-3-
methyl D-xylofuranose o and B mixture (105), afforded 170 mg (28 %) of 103 as a
25  white solid: 'H NMR (400 MHz DMSO-dj) & 1.57 (s, 3H), 2.03 (s, 6H), 2.07 (s,
3H), 4.04 (dd, J = 8.0, 2.8 Hz, 1H), 4.24 (m, 1H), 4.41 (dd, J = 12.0, 2.8 Hz, 1H),
5.73 (d, J = 4.8 Hz, 1H), 6.24 (d, J = 4.4 Hz, 1H), 6.89 (br s, 2H), 8.36 (s, 1H); MS
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Step 3:
Tetra- O acetyl - 3- (acet oxynet hyl ) - D- xyl of ur anose, aand

WO eovensaese (113) The triacetate 112 (1.74 g, BCDLUS2005/045589
mol ) was di ssolved in acetic acid (45 m), acetic

Sur Ve Rt Pielar R eytepelie oy e ifipi¥os meon

sol usigeH, e NNDYY7. #0end i £5.99,41,U.50; W@ 25471 1 1 ed
overni ght’ at 25 anbi ent tenperature. The reaction was

dlluted wi th met hyl ene chl oBxdmple85 nl) and washed

et Ry GRS er eSO o Hepadeeb-AD-
§0"‘2td28ﬂraﬁo%%§1 \SEeME£81079 5@1]}3@&;&3&1”99%% 1gg)d sat urat ed

sodi'um’bi carbonat e was ad To this was added solid
sodi um bi carbonate until non* bebllng IS
observed. Separate the OP ' ase, extract the
aqueous phase 30 with nmethfyl ene §hl orjjde, conbi ne the
organi ¢ phases and dry (MgSO4), 0T piosr~and evapor at e
to get an oil that was fur en to dryness with
toluene to yield 113 as a ¢lear o®l (1.91 g,
3.89mMmuol, 97% whose NMR is &onsi ot with a mxture

of anonmers. 1H NWVR (400 ~CDC13) 8 6.42 (d,
J=4.4Hz), 6.05 (d, J 1 6Hz), 5.79 103 WD 2006/ 066080
PCT/ US2005/ 045589 J=1.6Hz) 196.5 (d, J=4.4Hz),

4.89-4. 9% ( g%qguégl}ggﬁﬁl e%e%ta((?)ace% Cg?&co%uﬁn&éﬁTUS) was prepared as

singl ets). ara

5- AﬂbﬁmmadbaowacetoxynethyI 2

3,5 -tri-Cacetyl-,QD xylofuranos ) o3H thiazol of 4,
5-d]pyri.nidin 2- one (109) 5 In a man P simlar to

Exanpl e 23, ste@ using tetra-O acg t

acet oxynet hyl - % os a and (3 (>IQ§)
af forded 272 ng 109a as a t @d: 1H
NVR (400 M (DI\/BOd6) 2 os_(s 3H),

2.07 (s, 3H), 2.09 18, 3H), 4.20 (m /@4 4. 57

(m 3H), 4.79 (d, J = 12.4 Hz, 1H), 584 d,0J = 5.6
Hz, 1H), 6.38 (d, J = 6 Hz, 1H), 6.87 (br'®€, 2H), 8.37
(s, 1H); MBS 10 (ESI) [(MH:50),#c2G-ao0Hd 499. 12.

l e | ~anal SISf r (Cl9H2 OSO.l H20): C,
155 gﬁ Ja Pegiigre- Wl&'% rangsg, 45.93: H, 4.44: N

10. 83. E&%L@o&Z@cﬁﬁ@bﬂbtg&&fm@s&gpw 3, Q27 m§101) was

5 -tri-0O acet xyl of uranos |azo o[
5- d]dms_,so]lvednrrhcat-lea@d €1§01h JandiaseticNnipdidde (205 mip ¢ooh:© if%® cool

s &(aéld spffﬁﬁgzﬁ%}:ﬂ((‘)’gg gﬁ,eg%%;) wes added and the mixture stirred 24
D Xﬂoﬁlfs% AABRYUL tkm'f)'éi’atﬁl@' TEOhRkifire @aéjﬂcﬂl‘x‘éd &t6/500 3oPNR, water was
(11 I'n a manner "simlar to Exanple 23, step 1, using
180 maéd@i aaid) this axeaiek trdted foue times Bithouethylens ditlonide JEhe, organic

%UQ%E) 8)%13 %}i%)e %«% 0% ggddéz}%e g Sﬁt%alﬁetdisgﬁx?llrﬂ lglizgﬁ‘)%!(;lnatg,odried

2. 18MeS 0,3 khd fifterdd td y#eR1 400ily residue. This was purified on a 120 g silica
gel column using a gradient of ethyl acetate in hexane (20-100%) to ‘give 5.33¢g
(13.66 mmol, 60%) of 18 as an oil whose spectra are consistent with a mixture of

20  anomers. 'H NMR (400 MHz, CDCls) § 6.41 (d., J=3.6Hz), 6.12 (s), 5.58 (m), 5.41
(d, J=3.6Hz), 5.20-5.37 (m), 4.56-4.62 (m), 4.02-4.18 (m), 2.00-2.13 (m).
Step 2: Preparation of 5-Amino-3-(5’-(1 ,2-diacet0xy-ethyl ), 2°,3’-di-O-acetyl-f3-D-
glucofuranosyl)-3H-thiazolo[4,5-d]pyrimidin-2-one (106) .
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2H), 4.52-4.56 (m 1H), 5.13 (br s, 2H), 5.49 (dd, J =
3.6, 2.4 Hz, 1H), 6.00 (d, J.= 5.2 Hz, 1H), 6.22 (dd,

wd 2006466080 6 Hz, 1H), 8.15 (s, 1H); MS (ESI) [ (RMEUEN0S3/045589
found 426.93. Elenental analysis for (CL6HL8N408S):

C, 45.07; 4. 13.14. Fpund .C .44.86; H 4.17,
N 13. o5n azgla@egﬁbrpgarégﬁxample ﬁ step 1, sing pen?z\—O':I

5Ama&@y1§ru(~,§mr&o§@tfos§ aff%rd?drﬁok}ﬁf; W 8106 hda anak 9bidd: 'H NMR
5-d] pyrim di ne-2 - dione (117) 104 WO

20064006d@H2 CTRCIE) &8%@5/6@1452599 (s, OEHINE. M 3, 3HRM-0NAQO7 (HOLH), 4.47

L\—,/E © e J%%_'@ 2 Y 9:6)@5)5 SRah g @éf?fzé%) 531 (brs, 2H), 5.58-5.6 (m,
}12}5397 gd !7‘11‘596 EROsM) )6 1o gaoy of3%, 2 Hz 1H) 8 16 (s,

dilpyrm di ne- -di one
O OARD):aM B (RSN(M NH)>]=®umi 499.40. Mleme@a YNS I-ﬁom(é:ﬁ))HBN@wS 0.1

o 68 Q%: gl ?ﬁsﬂ)‘%@]ﬁ% 1%1’]1(? Bopa s asoF, al7e: n116o.*

5- Ami no- 3H, 6Kt hi azol o[ 4, 5- dwigleseli ne (116 ny, 0.631
mol ), 3'-C nethyl-ribfuranose 272 ng, 0.598
o PyefapatipeefedAmiuni-4 myetosynbibyked 1o d o1-O-GratddéD-

1§ SloBmigsy -G RAOSHPHT Cer o m xed

vigorously at anbient tenpey for 40 mn. Once a
honogeneous sol uti on was obtailhed=% he reactl on was

charged with TMSOTf 10 (& 7N i\ 2103 Then the
reaction was heated to 60 C. Afgex,, the sol vent
was renoved by rotary evaporati N he resultant solid

was di ssolved in ethyl acegatle ( and extracted
with saturated sodi um bi car b?rrpapeﬂz 5 mL). The

109
The required sugar, tetra-O-acetyl-3-acetoxymethyl-D-xylofuranos

ocand [ mixture (113) was prepared as follows:

0]
5 o . A,
HO le] a HO mQ O
0 e HO b, > J\ mQ
I’I,OX ’O O O 4, )(
110 HO ©
O 112

111

¢ X
1, 7

o]
J\ O O—J«
O 0O ""O
o o)
-

0]
113

a. NaOH, dioxane b. Acetic Anhydride, Pyridine, ¢. HoSO4, AcoO-AcOH
15  Step 1: 1,2-O-isopropylidfene-3(S)-(hydroxy-hydroxymethyl)-D-xylofuranose (111)
The epoxide 110 [prepared as described by Lu and Just; Tetrahedron Letters
41 (2000) 9223-9227] (1.68 g, 8.3 mmol) was dissolved in dioxane (9 ml) and 1.0M
NaOH was added (16.6 ml, 16.6 mmol) and the reaction heated to 50 degrees for 30

minutes. The reaction was cooled to ambient temperature, 16.6 ml of 1.0 M HCI
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aqueous phase was then back extracted with ethyl
acetate (5 nL) and the organic |ayers were conbi ned.

W\ 2®el066@80 mpurity pronptly precipitated out of P€hES2005/045589
organi ¢ 15 phase, this was filtered off and di scarded.

col 1l FRGHY oFeain Ll VEree SRR oy mia e A s e
g 4?%@9&&%@&1&9 lvhdﬂlum té %N\A;scggp ?‘n@ﬁgﬁl das Q)dé&];ﬁ 280 ml of

7 283%612 agd sti):ate to4g1(1<ma vgmfme@ugner@wp of pghd 4T§;§_\Masg?71ed

Qfﬂ_gﬂﬂ_)z fi %rfgﬁl%ral}g g%h é&va é)F% d to#glg?g lff‘as a3{fﬂck oil (1.81

§ aRf; 820 3nmét, @%gwﬂ Niizr@(naxbm @mmsi@uqaojﬂ[ﬁq{zﬁ 1H),
- dfpyrim di ne-2, 7( H) - dione (117) 105 WD

2006/4&6696@H@GH)U$2@@54 UL SR8 (d, &= 1061 B1),13.78 (Ed=h2Hg, 3H),

OBz 2,%(@2}?{@'{')1119"&5 ﬁ.@ﬁgq %MH% 337(&0/314) Me Acd

Nuc sep . de b -D-
di slg%?ved |Ino kﬁ?hfgzl(l)&e%g &%LQt)Oﬂc'g?ﬁ% éwégga?ggb WO D-sylofuranose

0. 20A2)mvol ) was added. The reaction progressed for 16

. Th . i j 1. .
1y, "o a1 TPt ERRRE A AEE 6B h Ryl (7 Phcetic
vac Uhlfydaﬂe (1.8 ng082 ﬁlnﬁ;lllbmst ididd felldWdG yIDMAR 6@tmg)nmd the
( MeCN- H20) y|eId|n (74% of white SO|Ig 1H NMR

( A0@nixmMe SRS gmes 13k eznole% es yiepe evep%@te gt vagjym and the

? 8 gesgﬂ]ﬁ P }%n%d % eté‘% E% meﬁ‘?’?ﬁe(c%l%gde ém a]fé_& améioﬂlgm( dhloride.

1H) Th3 agéeods pHadervas 2kiractdd theicé methidtdne cmmalldy ang thcadrgamb portions
130 gOrgiines g UESC3), TG A0 g1Vt SYIoRIoe g 66 23 g f am oil.
’5\| A%ﬁﬁ ogs%’du?zwa% éﬁ]?rﬁe% NF]E% flagﬁr %lgg%?négoa n%g?/@gilaeu@% silica gel column
6H- tking ag@raidgt o$eﬂu]ybgqetau¢ i hexan@(19-80%rte yield 3)82¢z (5K mmol,
S o) oF 12 b £ clear oil. %). 'H NMR (400 MHz, CDCls) 8 5.92 (d, J=3.6Hz,
1H), 5.02 (m, 2H), 4.51-4.58 (m, 2H), 4.35 (dd, J=8.4Hz, J=2.8Hz, 1H), 4.16-4.22
20 (m, 1H), 2.10 (s, 3H), 2.09 (s, 3H), 2.08 (s, 3H), 1.53 (s, 3H), 1.32 (s, 3H)
Step 3: Tetra-O-acetyl-3-(acetoxymethyl)-D-xylofuranose, & and [ mixture (113)
The triacetate 112 (1.74 g, 5.01 mmol) was dissolved in acetic acid (45 ml),
acetic anhydride was added (2.37 ml, 25 mmol) followed by sulfuric acid in acetic
‘ acid (0.5 ml of a 1.0M solution, 0.5 mrhol) and this mixture was stirred overnight at
25  ambient temperature. The reaction was diluted with methylene chloride (70 ml) and
washed with water. The water layer was extracted twice with methylene chloride.
The organic portions were combined, transferred to a large beaker and saturated
sodium bicarbonate was added. To this was added solid sodium bicarbonate until no
more bubbling is observed. Separate the organic phase, extract the aqueous phase
30  with methylene chloride, combine the organic phases and dry (MgSOy), filter and
evaporate to get an oil that was further taken to dryness with toluene to yield 113 as

a clear oil (1.91 g, 3.89mmol, 97%) whose NMR is consistent with a mixture of

anomers. 'H NMR (400 MHz, CDCl) 8 6.42 (d, J=4.4Hz), 6.05 (d, J=1.6Hz), 5.79
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HO M HO SOH 15 120 Step 1) Preparation of
5-Am no-3-(2',3",5 -tri-0Obenzoyl -2'-C-fnethyl -fQ D

wo 2iweferoanosyl ) - 3H, 6H-t hi azol o[ 4, 5-d] pyri m di PEF/RS2005/045589
7-dione (119) 106 WD 2006/ 066080 PCT/ US2005/ 045589 O

NN B0 CoCard Tl b egnt 4121k 1) 2 VR el

MeGihgl8®).C, 2.5 h; + sugar, SnCl4, 80 C, 1.5 h, 42%
To a suspension of heterocycle 4 (268 ng, 1.44 mol)
i n StebydRraganaiane -8ming-3d8 -acetevacdaled, BEK-1riedwoeml-f-D-

3.93 t ted to 80 C
f orW%DMOMZBgJ%GSui?}%gr%%n)ﬁ?r”%én 1t f)ﬂ?zr gnose0118
§ pr epar e, AGGAAS sl t Exmweezsettepn using ©g- o@a@ym-

1997, 62, 1754-1759] (760 ng_ 1.31 mmol) was add
a sadetrxiyoretiyl- Mﬂuﬁ(r@nqm andrP mikfuge (HLR %ffcgdwhy%mgé%ﬂ %) of 109

conts bt sel: 26 g APE Mz Bast-aa 515 & 87 203y 207
10:{% Mo a3kl RAhEdHhhals Ll (BE3EH! 070 YBY = 124 He, 1K),

mxture was cooled to rt, | ut ed
Et CA\84 (d,50= f16) Hz, 4 b, (38 (d, t/i-o6 &kt, Wi, 16.87 (bra,?;H)(&}ﬁés 1H); MS

LB b B B A W EPERSR01 mn

cons Re.c1 Of GRANN Cf 1BIR SRUnUeT, as@m Hd4 246N, 1R8H04,
filtered and ~concentrated. The residue was submitted

to HPLC (Si 02, 0-4% MeOH DCNjxample 3% f ord 353 ng (42%

o Bt AP L BD-plfthgt-she

o v , 6. 64 15 1H)
6. 1%”%2:2 4?831]"%%19'"5&”,260'%(11?79 br m 3H), 1. Lo (s,H)

3H); M+ mlz 642. Step 2) P p tion of
5- Am no-3-(2' - C—msthyl-l- Fano .)-3H, 6H

thlazolo[45d]pyr|md|ne ne(20)IOIO HIN
b HS >==0 e

Yo
114
Step 1: Preparation of 5-Amino-3-(2°,3’,5’-tri-O-acetyl-3-D-xylofuranosyl)-3H-
thiazolo[4,5-d]pyrimidin-2-one (114) '
In a manner similar to Example 23, step 1, using commercially available
tetra—O;acétylxyloﬁlranose, afforded 110 mg (14 %) of 114 as a white solid: H
20 NMR (400 MHz (CDCI3) 8 2.08 (s, 3H), 2.10 (s, 3H), 2.18 (s, 3H), 4,42-4.45 (m,
2H), 4.52-4.56 (m, 1H), 5.13 (br s, 2H), 5.49 (dd, J = 3.6, 2.4 Hz, 1H), 6.00 (d, J.=
52 Hz, 1H), 6.22 (dd, J = 4, 1.6 Hz, 1H), 8.15 (s, 1H); MS (ESI) [M + H)"] found
426.93. Elemental analysis for (C16H18N4OSS): C,45.07; H, 4.25; N, 13.14. Found
C, 44.86; H, 4.17; N, 13.05. |
25 Example 38
5-Amino-3-(3’-C-methyl-3-D-ribofuranosyl)thiazolo[4,5-d]pyrimidine-2,7(3H,6H)-
dione (117)

15
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H2ZN- N /O IN H2N BzO ~( 7 HO' "( 7 ~~-~ -- Me M BzO
OBz Hd OH 119 120 b. NH3 (g), MeOH, rt, 34% A
wWorRoob06@8®f nucl eosi de triester 119 (209 ng, OPGRES2005/045589
nmmol) and MeOH (10 20 nl) saturated with NH3 (g) at
-30 Cwas stirred in a sealed tube for 48 h. The
m xture was warnmed to rt, deprgss rlzed concentr at ed
then subnitted to HPLC purl*ﬁ m O(I\/ECN- H20) ,
affording 36 ng (34% of t conpound as a white
107 WO 2006/ 066080 PCT/ US2 045389 solid after
| yophilization: 'H (400 I\/HzHo%gdG) 8 11.18 (s, 1H),
6.92 (br s, 2H), 5.95 (s, “h% -5.28 (br m 1H),
4.75 (br s, 1H), 4.53 (dd, J =711.3, 5.46, 1H), 3.95
(br s, 1H, 3.73-3.78 (m 1H),18.29 (br s, 2H), 1.04

s bR i B DRy - erend3Comed B

zﬁ@ﬁ&ﬁgwgﬁ Q%Pz)’ ng‘lﬁ%ggzgtg -2, 773157 %'II:?? g%g(e;@?% A Oof I'N I

5 Am no-3-(2', -O acetyl -3' -deoxy-, 8
D-ri bof urano%yl ) - 3H 6H t hi azoI o[ 4, 5-d]pyri rm;pdhj %—o

7d|one(121 0g OFINS>O=@1?7MHN:S>O+AQ

H2N N N D‘=b' OACc ACQhe—x(/7 bAc—6Tt1B™21N1

BSA, I\/ECINEN)\\tN h; + sugarscoTM&@If, 60 C, 13{{{@
Mem—=—,
AcO OBz

4 115 116

a. BSA, MeCN, rt, 1 h; + sugar, TMSOTY, 60° G, 1 h, 45%.

5 5-Amino-3H,6H—thiazolo[4,5—d]pyrimidiné (116 mg, 0.631 mmol), 3’-C-
methyl-ribfuranose 11 (272 mg, 0.598 mmol) [prepared according to the method of
Giradet, et. al. J. Med. Chem. 2000, 43,3704-3713], BSA (0.462 ml, 1.89 mmol)
and acetonitrile (5 mL) were mixed vigorously at ambient temperature for 40 min.
Once a homogeneous solution was obtained, the reaction was charged with TMSOT{

10  (0.171 mL, 210 mg). Then the reaction was heated to 60° C. After 1 h the solvent
was removed by rotary evaporation. The resultant solid was dissolved in ethyl
acetate (10 mL) and extracted with saturated sodium bicarbonate (2 x 5 mL). The
aqueous phase was then back extracted with ethyl acetate (5 mL) and the organic
layers were combined. A solid impurity promptly precipitated out of the organic

15  phase, this was filtered off and discarded. The organic phase was concentrated and
the resultant solid then triturated in ether (5 mL) yielding 167 mg (45%) of tan solid:
'"H NMR (400 MHz, ds-DMSO) 8 12.2 (br s, 1H), 8.01 (m, 4H), 7.83 (m, 2H), 7.53
(m, 4H), 7.28 (br s, 2H), 6.4 (m, 1H), 6.02 (m, 1H), 4.82-4.67 (m, 2H), 3.38 (s, 1H),
2.01(s, 3H), 1.98 (s, 3H); [M+H]" m/z 581.

20  Step2) Preparation of 5-Amino-3-(3’-C-methyl-B-D-ribofuranosyl)thiazolo[4,5-
d]pyrimidine-2,7(3H,6H)-dione (117)
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To a suspension of heterocycle 6 (4.60 g, 25.0 mol)

and deoxyri bofuranose 11B (5.42 g, 20.8 mml) in MCN
W@ 3®ombgos@t it was added BSA (15.3 nL, 62.5 npol/PS20051@45589
resultant mxture was imersed into a 40 C oil bath

for 1.5 h, and TMSOTfg (5.65 L, 31.2 mwpl) was added

dropwi se. The thi ckHr c ion mxture 1' i mrer sed
into an 80 C oil bat )%errﬁdfor iSIh >=wher eupon
it was concentrat VWa Y ot ary—evapthlatN oy to a

resi due that was p@bﬁzgiéned bet weeny & (300 m)
and pH 7 buffer (100m The organic > was dried
over Na2SO4 and conéehtr®ed to a resi®ue Fhat was
triturated with EtOAc gnd then filtered tig yield 2.31
g (29% of fine white solid. The filtrate was
concentrated to a residue gngsé\x\@%bé_isubmtted to

flash chromat ography (Si 02 DCM to afford
1 12 g (NuéBapsidé tnf.etey 116 GEDCpag,). 12 inowlswhs dissolved in methanol (5

n uc Ergssa,ﬂg @2@@1 %f @%%8%”@%@ agﬁdy g[?ni r%gl?%pro%ssed for 16

g 9%. 'ﬁ“ﬁé reaetlo%"azas n@u?r%hﬁéﬂi \?l_bﬂh acetl@ a@id é@ﬂ}%mé MZ(IHmOQ Fhen the
1 H) ,Solcveﬁ rmomﬁai m&%cmm@sh@ @@A@mmged @ I@@L@ cwrlflsatlon

1. géﬁ(:g}‘}% ) yll'éi)dgxﬁz 5225 @fﬁ%‘%? $%1%€$m ﬁ‘wﬁ (%Wz ds-DMSO)

Analgygi fsor, 1 = 8®,5 J426 B4H), 4.77 (t, ]
s e LIRS Lo IR /g 471

N, #R.05H)S4.68 (49H)Stép (m) 119y, 354 (a, /16, HF8-3.44 (m 2H) 119 Gs,

or TP AT Sc TR A S RgH 1 P e g p0 %1

10>=Q 32 W15 S, 240, IBoaN & 39(777 H, ASD; N( 15.0213, 0469; OVE-H]* m/z
121 122" "b. K203, MeOH, rt, 74% To a suspensi on of

nuci38dsi de di ester 121 (1. 91 g, 4.97 mol) in MeOH (50
m) at rt was added K2C03 (Sﬂg@iﬁr@ 97 mmol ). The

reaction m xture was stirred h, then quenched

W t h5 A4GNG0-8Q2 68-mtthyll B DV@blurarlsyl)-CER6 BOhiatdle[470d] pyrimidine-
finally 10 concentrated via rotary evaporation. The

resi due was azeotroped wi t3v-digne€k® (3 x 50 nL), and
then triturated with water (2%0 nL). The solid

material was filtered, washed wWidh water (2 x 250

ml), air dried, triturated Wth et):l&@r (250 nL), and

filtered to provide 1.17 gl\( Nf nucl eosi de 122 as

an off-white solid: 1H (400 DI\/SOd6) 611. 26 (br
s, 1H), 6.93 (br s, 1H) 7.1 , S 2.4, 1H), 5.39
(d, J 15 = 4.4, 1H), 47447 (r‘% H) 4.65 (t, J =
5.6, 1H), 4.09-4.16 (m 1H), 43

15 120

Step 1) Preparation of 5-Amino-3-(2°,3°,5 -tri-O-benzoyl-2’-C-methyl--D-
ribofuranosyl)-3H,6H-thiazolo[4,5-d]pyrimidine-2,7-dione (119)
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(m 2H), 2.23-2.30 (m 1H), 1.78 (ddd, J = 2.4, 6.4,

8.4, 1H) 1.76-1.81 (m 1H); |[MH + @m z 301.5.
wae\@bedogo cal ' d for: CLOHLI2NAO5S ' 1.25 H2O QCBUSR05/045589

H, 4.53; N 17.36; S, 9.93. Found: C, 37.06; H, 4.27;

N, 17.14; S, 9.84. Exanple 41 20

5-Am'hno- 3-(2'" - deoxy [3-Dri bofuranosyl) 3H, o)

6H t hi azol of 5-d] pyri m di pe- di one (13 0 o)

S~0  H2N~N4 HO, 18071 & oﬁﬁ)ﬁﬁ( *IH}E

PCT/ USZOOS//QA Ostép 1) Pr&patétion of o

5- N-Acet?? afi not 3- (/3- Dr|%8furofﬁosyl) 3H, Bi¥

thi azol o[ 4, 5-d]pyrimdine-2, 7-dione O0 H >:%g "be

NHAOH H NO N AcHN AcHN N O _ MeOH O AcO0 27% Ac

OQAc HO OH 123 124 To a suspenggon of isatoribineqg

tetraacetate 123 [ CAS # 533897-42-6, 5 prepared

according to Webb Pat en Q24 ,(12.3

g, 25.4 mol) in e%@%cv%hoc #%J"sugfr g?fg gz%oﬁggﬁtrat ed

NH40H (189 arduypendida of Bsttocaele 4MRES tige 1. 4vagmel) i sty dious MeCN
ereupon it was concentrated and submtted to fl ash

ohr GhEY o8B aé@CbESM%Y 363 F3nmenb 3e Fesulignt snitiuse wgs heated
g 5(9%07 ﬁ) (g og?cgb%@r e%g IAC(')%SO 14Dt focilahdbe l[lylt'ﬁﬂepaféh 4ccording

5- Nifoetfelet a7 NOr3 '(,(h5m- D97l lmmyllﬁi)p%byﬁg i1[3y1| mm%l)Dvas added
ri bofuranosyl)-3 6H—th|azolo4 5-d] pyrimd

7- diagpeolgiqn uu_Me@Nm gL &o ﬂngg@]cture( W]as a ded SnC14 (276 uL, 2.35
mmol), and stirring at 80° C was continued for an additional 1.5 h. TLC analysis

with 10% MeOH-CHC]; indicated that the reaction was complete. The mixture was
cooled to rt, diluted with EtOAc (150 mL), and partitioned with a 1:1 mixture (100
10  mL) of brine-NaHCOs3. The aqueous phase was further extracted with EtOAc (50
mL), and the combined organic phases were dried over Na;SOy, filtered and
concentrated. The residue was submitted to HPLC (SiO,, 0-4% MeOH-DCM) to
afford 353 mg (42%) of a white solid: 'H (400 MHz, DMSO-dg) & 11.3 (br s, 1H),
7.93-8.08 (br m, 3 H), 7.85-7.87 (m, 2 H), 7.33-7.66 (m, 10 H), 6.97 (br s, 2H), 6.64
15 (s, 1H), 6.16-6.26 (br m, 1H), 4.56-4.79 (br m, 3H), 1.79 (s, 3H); M* m/z 642.
Step 2) Preparation of 5-Amino-3-(2’°-C-methyl-B-D-ribofuranosyl)-3H,6H-
thiazolo[4,5-d]pyrimidine-2,7-dione (120)

0 0
HN S
O =0 >=0
HN" N7 N —_ H2N
o) 0
Bzoﬁ HO™ \< i
ST Me . R Me
Bz0 0Bz HO ©OH
119 120

b. NH3 (g), MeOH, t, 34%.

A mixture of nucleoside triester 119 (209 mg, 0.325 mmol) and MeOH (10

20 mlL) saturated with NH; (g) at -30° C was stirred in a sealed tube for 48 h. The
mixture was warmed to rt, depressurized, concentrated then submitted to HPLC

purification (MeCN-H,0), affording 36 mg (34%) of the title compound as a white
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>=0 AcHN \N N AMNVN N DWF, 67% O HO TBSO HO CH HO

OH 124 125 To a solution of triol 124 (2.48 g, 6.93
wonwbk)pedoro DVF (15 nl) was added sequential |y PoT/dszos/es5589

(943 ng, 13 9 mmol ) and TBSCI (1.04 g, 6.93 mml) at

i | oo ?mééf‘%@e%?%oﬂ" <ﬁ®‘ s PRSPl €40l il B2 cors, 20,

(2 >Sd9%0§dﬁfh§) i hen é%f 04"7'5)(br-5h?H9r4995‘(&H I@ha%% 5.46, 1H),

ver I\IaZS cenfrated and triturated
Wi t B.95t(bes, 1H), aﬁﬂe&m@nns{)gs 28789s, 8H), 1504 GxaHy [MeeIHen/z 331.
an off white solid: 1H (40 I\/Hz O d6) 812.16 (br

s, 11.81 (br s, 1H), ledD "y = 4.77, 1H),
§ 33 %%gur]o -3- @ ggoxy- A -gﬁofgéﬁl&g&l) %13{15(1138 &)zolcg[g ﬂb%yyrzmzdme-z 7~

5.5, 1H), 3.71-3.78 (m 2H), dioBe 41223. 64 (m 1H), 2.18
(s, 3H), 0.84 (s, 9H), 0.00 (s,,6H); [MH+ miz 473.

Step 3) Preparation of
5- N- Acet yl - ami no- 3- (5' - Otertmg{}njé5 Jrethylsilyl-2', 3
- thioxo-,Q D-ribofur anosylH th| azol o[ 4,

5-d] pyrimdine-2, 7-dione 1 O WO 2P06/ 066080

PCT/ US2005/ 045589 O O HN HNPS XIM CS AcHNN N McCN
AcHNN N TBSO O 67% TBSO O HO 0 S 125 126 To a
sol ution of diol 125 (1. OOg 2% in MeCN (50
n.) was added TCDI (754 ngy, o7 mml) at rt. The

I €S ShdpantPrgbisitation of\eS\ntiké-BY(Q d5 L0l ehl-3 WiergypDaribéfuranosyl)-
was concentrated, submtted to flash chromatography

( Si GH, 6Habigsolpf4dd]mmidine-2ahdioeiiiat ed with et her

to afford 730 ng (6799 of a white solid: 1H (400 VHz,
DMVSO-d6) S 12,18 (br s, 1H) 11.75 (br s, 1H),

S
621624(% 5.79 ;\{7;5)\6 4.35 (br s*%):o

3.72 (br dH 2H) A9, 21 (5, 3H)-—0-84 Hy
0.01 (s + nz/z 515. Fhep 4) Prep rw
5- I\I-Acety2 am not3- (5'-Otert-but yﬁ di met hyl saAI M -/de
oxy-Ji- 10 D-ri bofuranosyl)-3H, DAc
6H-t hi azol o[ 4, 5-d] pyri m di ne-2, 7-dione O

6 1B 121
10 a. BSA, MeCN, rt, 1 h; + sugar, TMSOTT, 60° C, 1 h, 45%.

To a suspension of heterocycle 6 (4.60 g, 25.0 mmol) and deoxyribofuranose

11B (5.42 g, 20.8 mmol) in MeCN (83 mL) at rt was added BSA (15.3 mL, 62.5
mmol). The resultant mixture was immersed into a 40° C oil bath for 1.5 h, and
TMSOTIS (5.65 mL., 31.2 mmol) was added dropwise. The thick reaction mixture

15  was immersed into an 80° C oil bath and stirred for 2.5 h whereupon it was
concentrated via rotary evaporation to a residue that was partitioned between EtOAc
(300 mL) and pH 7 buffer (100 mL). The organic phase was dried over Na;SO4 and
concentrated to a residue that was triturated with EtOAc and then filtered to yield
2.31 g (29%) of fine white solid. The filtrate was concentrated to a residue that was

20  submitted to flash chromatography (SiOz, 0-6% MeOH-DCM) to afford 1.12 g
(14%) of very fine pale yellow solid. Altogether, there was a 43% combined yield of
nucleoside 121: 'H (400 MHz, DMSO-ds) 3 11.23 (s, 1H), 6.95 (br s, 2H), 5.79 (d, J
=2.0, 1H), 5.59 (d, /= 7.2, 1H), 4.28-4.34 (m, 1H), 4.22 (dd, /= 3.2, 12.0, 1H),
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O HI SHNS >=0 OAcCHN NN O AcHN N N Bu3SnH, O O
AIBN TBSO --~- HN I ~O TBSO --~'" PhMe, rflx HO AcHN~N
WO2@06/060080% O S 127 (nmjor) TBSO 126 OH 128 P@i/ne10ps/045589

To a suspension of thiocarbonate 126 (712 ng, 1.38

t ol i,é%@cf 5 %”ﬁ 6 J%D %ag-é’ﬁgl@“q&%%& d @@Q@%ﬁ%?@ 1.97-2.04

ft (nd, h@{)nlmhfagﬁnmmmag@ﬁ chnll GoraC LIRS Obalﬁio famz 74; H,
mn th 15 renoved, cool ed, concentrated

sub4n’36ﬂ‘éd142)4 9, 898, Eemmdaty @aa,pw 5801805, 83806

t ff
C@ep %@aﬁﬂg’@fﬂ{f@@ff%wg{% r?eflgo e, O&Blrjz;{jérér Y
q epz%dzsﬁ)[45wm4ﬂﬂzuw4z7 @MQ@ S 12.12 (br s, 1H),
.0, 1H), 5.22 (d, J =
4.0, 1H), 4.31-4.34 ({m 369375m2H),

3.57-3. 62 1 9
2.00 202(1gn(mH)21ﬂH 2’8 (m w H'Nl (S§Lé o

N ,
[ MtH + nl z 457. Vp 2006 60 0 I%&T/ EIJS@ 05/ 045589
Step 5) Preparatia
5-N-Acetyl - ami no- 3- (2*=deoxy-, J- Drlbofur syl )-3H, 6H

- thiazolo[4, 5-d]pyri mQ;ﬁcne 2, 7-dione O SO  AcHN
NN:OHNS TBSO+OH‘10 >==0 ACHN N, S H6 FIN
|O_|>1C2)9I\/ECN 0 AcHN N 6% HO O HO 127 (major) TBSO
b. K;COsg, MeOH, 1t, 74%.
To a suspension of nucleoside diester 121 (1.91 g, 4.97 mmol) in MeOH (50
mL) at rt was added K,COs (820 mg, 5.97 mmol). The reaction mixture was stirred
for 18 h, then quenched with HOAC (0.68 mL, 12 mmol), stirred 30 min, and finally
10  concentrated via rotary evaporation. The residue was azeotroped with toluene (3 x
50 mL), and then triturated with water (250 mL). The solid material was filtered,
washed with water (2 x 250 mL), air dried, triturated with ether (250 mL), and
filtered to provide 1.17 g (62%) of nucleoside 122 as an off-white solid: 'H (400
MHz, DMSO-ds) & 11.26 (br s, 1H), 6.93 (br's, 1H) 7.14/(d, J =24, 1H),5.39 (d, J
15 =44, 1H),4.74-4.79 (m, 1H), 4.65 (t, / = 5.6, 1H), 4.09-4.16 (m, 1H), 3.41-3.43
(m, 2H), 2.23-2.30 (m, 1H), 1.78 (ddd, J = 2.4, 6.4, 8.4, 1H) 1.76-1.81 (m, 1H);
[M+H]* @ m/z 301.5. Analysis cal’d for: C1gH2N4OsS " 1.25 H0: C, 37.20; H,
4.53; N, 17.36; S, 9.93. Found: C, 37.06; H, 4.27; N, 17.14; S, 9.84. V
Example 41
20 5 —A}ﬁin0-3 ~(2°-deoxy- -D-ribafuranosyl)-3H,6H-thiazolo[4,5-d] pyrimidine-2,7-
dione (130)

o)
Hm)ﬁis
[ =0
HQNJ\\N N
~
HO

HO
130
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128 (mnor) To a suspension of the regioisoners (744

nmg, 1.60 mmol) from Step 4 5 (above) in MeCN (30 nl)
waroosteendas added 48% aqueous HF (1.67 nl). ThePCERESINDMSSSY

m xture was stirred 1 h whereupon it was concentrated

le resid 1tted.to fl
chr ShBd bt s 2 Atee! SRR s s 03
my zh?{%?@mg fa1 yr%%i’éﬁ;’tgfﬂlfzoﬁeeg' oi somers that was
fu er purif via HPLC (MeCN- H20) to provide 169
nmg (319% of nucl e03| e 129 as a white sol §{d after 10
| yophilization: ' 61\ 3 , %9% Y >§% 1H),
11.85 (s, 1H), W«ﬁ M 2 :gc,H 3 L4 (m

1H), 3.69-3.71 3. 38- N 2 192-2. 98
(m 1H), 2.19 (g0 1.97- 70 H+ n,/z
343. Step 6) Preparat of SAm no- 3 2' d y-,Q

D-ri bof ur anosyl ) - 3Ha@H obhi azol o[ 4, 5-d] mgl m.|d| ne- 2,
7-dione 0 0 S HN NH>OK2C03( N~0 AWMN N N H2N N

MeOH O HO 0 36% HO 4 HO 15 129 130 To a12$0| uti on of
acetam de 129 (169 rrP 0.494 mmol ) in MeOH

was addedo mzmnﬁlsn%s wgtorlblr@4efrﬁ@6¢t§1tea1t23r[?A5ﬁ1é3389 -42-6,

es r .
{as bl Bt fo MERS oG Pl 9D IS (9B 251 mmob in
C 0 nM:HQIH ats9dnbydas sldedicoh@aitrhied NPLOH (MS0NaHR OFhet wsultant mixture

i Ve SERR AHSICTpgR B coRpALed ST CUgBic R0 Hask >
OVDGy Bty garohy §810;2 15300 1P BRCLH B afordtB0 £ 075) dftacegmide

m 1H)
(ddlZéﬂasraWhithMld PO EY] 0680BT. PCT/ U82005/ 045589 11 3

IQI.H) Sreg%frgwggno(;g g 511% AglyleZyZ—ﬂn@no -3 é"_?)ltﬁjt— Lpﬁq_ y&ts{r?%)l -f-D-
3 01 rzﬁ%itglnyo;ﬂk/ﬁ I?%Ia&lg tﬁjzaéélw 4@- 9WM@£§§Z ngne C 37.73

S, 10.07.""Found: C, .13; H,
427 N, 17.40; S, 89. Schems?OOO NOHNS
H2N N H2ZN N HN S BzO b
Q)N\ %B= TBSCI Im >=0
AcHN — > AcHN N
/Xﬁ DMF, 67% /ﬂ
HO TBSO
HOE :'OH HO H
124 125

To a solution of triol 124 (2.48 g, 6.93 mmol) in DMF (15 mL) was added
sequentially imidazole (943 mg, 13.9 mmol) and TBSCI (1.04 g, 6.93 mmol) at rt.
15  The resultant mixture was stirred 1 h, then diluted with EtOAc (300 mL) and
extracted with water (2 x 100 mL) then brine (100 mL). The organic phase was dried
over Na,SOy, concentrated and triturated with ether to afford 2.18 g (67%) of
siloxane 125 as an off-white solid: 'H (400 MHz, DMSO-dy) 6 12.16 (br s, 1H),
11.81 (brs, 1H), 5.81 (d, J = 4.77, 1H), 5.34 (d, J = 5.13, 1H), 5.03 (d, / = 5.50,
20 1H), 4.79 (dd, J =10.3, 5.13, 1H), 4.13 (dd, J = 10.6, 5.5, 1H), 3.71-3.78 (m, 2H),
3.40-3.64 (m, 1H), 2.18 (s, 3H), 0.84 (s, 9H), 0.00 (s, 6H); [M+H]* m/z 473.
Step 3) Preparation of 5-N-Acetyl-amino-3-(5’-O-tert-butyldimethylsilyl-2’,3’-
thioxo-3-D-ribofuranosyl)-3H,6H-thiazolo[4,5-d]pyrimidine-2,7-dione |
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HOp HN-NI Nrp + BZO-A~/ ' 2 HoOAc ""OH 1 127 131

132 a) BSA, TMsOTf, CH3CN, 80 C, 3-4 h 5 b) K2CGCB,
WORIO6/064080 over ni ght Exam | p e 42 Preparati on 0OPCT/US2005/045589

5- Ami no- 3- (3' - deoxy-3' - net hyl i dene/ - D-ri bof uranosyl ) -3

H, 6H tliiazolo[4, 5:d]pyrimdine-2, 7-dyone (132) O

HN 1 S>=0 HZN' N N O bH 10 132 St eﬁﬁs
i [ >=o

Preparation of 5 HN

Anmino-3-(2' -0 a% .&beni@gﬁ 3 ch -

met hyl i dene /3 HWnos 6H-t i@z | of 4,
5-dJpyri nzi di ne-18so7-> e (131 O M~ J{>=F0 H2N' N

N BzO O ?0Ac 131 15

1, 2-di - O acet yl - 5- O-Heénzay| - 3=deoxy- 3- mstﬁ ?dene a,

(3 D-ri bofuranose (127) (132 ng, 0.39 mmolg [ prepared
according to the nethgdsof Grardet et al. 23 Med.

Chem 2000, 43, 3704-3713] was dissolved i

acet oni t plagolusiontof digd 125 ehg, 2- l%ﬁwlmeMQCN (50 mL) was added

e SR GHL L PRI SL P 0553t Py

st kvhegbup6t it YaB chbndeatroted, submivesl tb&htsl@dhlbma&%réiﬁy'(&Oz, 40%
After 5 mn at 40 C, BSA 0.29 _L
2ddEOAGEHHS), And frifiate %tbﬁ:rrtpéﬁf%%ﬁ%w&(ﬁ %) @fs awhite solid: 'H

EBS&%&@&%@—@%@@Q@@B@ 13755 St s o b2a, 20, 579

é @H) arph (bihe, BRI dyds= 66] 2ME Q. J10s, FH0/8dYs,DH), 0.01 G,

n con‘pl etion, the reaction was all owed to
cooIGH)dMﬂé& Abrature and then quenched by a pH

70 fl)%géa@r?on'\’('g‘%yp 2R 0hidy. 3. 55" heeit W%e%%szlyi B8 deoxy- -

16 0”@—&@%9&1@@}19 SH| 6H-8liaz0M¥S-d]pyrimidine-2, 7-dzone

HNJ& =0
HN/{t =0 AcHN
AcHN BugSnH,
AIBN TBSO HN >=o
TBSO —
HO

—! Phl;/l1e°,/ rflx AcHN
O\ﬂ/o 127 (major) TBSO/X_j
OH
128 (minor)
To a suspension of thiocarbonate 126 (712 mg, 1.38 mmol) and BusSnH
(2.66 mL, 10.0 mmol) in anhydrous toluene (140 mL) was added AIBN (30 mg,
0.18 mmol) at rt. The mixture was immersed into a 130° C oil bath for 15 min then
15  removed, cooled, concentrated and submitted to flash chromatography (SiO., 80-
100% EtOAc-CHCI3) to afford 450 mg (71%) of a mixture (2:1) of 2’-deoxy and 3’-
deoxy regioisomers (major isomer reported): 'H (400 MHz, DMSO-ds) 8 12.12 (br
s, 1H), 11.82 (br s, 1H), 6.26 (t,J = 7.0, 1H), 5.22 (d, J = 4.0, 1H), 4.31-4.34 (m,
1H), 3.69-3.75 (m, 2H), 3.57-3.62 (m, 1H), 2.93-2.99 (m, 1H), 2.18 (s, 3H), 2.00-
20  2.18 (m, 1H), 0.84 (s, 9H), 0.00 (s, 6H); [M+H]" m/z 457.
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5 washed with brine, dried with Na2SO»4, and

concentrated in vacuo. The crude product was purified
whgoosobassn chr omat ogr aphy (Si 02, 0-10% MeOH CH2Q/RS1005/045589

afford 23 ng (13% of 131 as a light yeIIowsoIid "H

Shep S iratey o N33 -dsey P Blefgonosy- SHOT-

1 5.37 (d, J=32, 2
%hz%goloﬂﬁgdﬁlrmmeé 7L B0k 10H?2 00 (s, (3H); [ MH T)

459 3; Elenental] anal ysi s for C20H18N407S0. 7Et OAc:
calc'd: C 52-1 4 57; N, 10.77; S, 6.16; found:
C, 53.59; 41\5 ©10.83; S, 6.17. Step 2:

0
Preparat i o‘??“gf '(’ ) SAm no- 3- (3' - deoxy- 3" - gt idene
/J-D- ribof )- 3H, 6ot hi azol Qf4,, e I =0
5-dJpyri m di n-2,\ 7~ di one ]{@j?s(S — . AHNT N7 N

S) - 5- Ami no- 3- ( 3i6- acet oxym I %QSMeCN o

-di - O acetyl - 3' - deoxy- A+ HO

ri bof uranosyl 3H—t h| azol d] pyri m di n-2-ong 131
(113 ngy, 0. 252 watesOdi so ved in methanol (5 niL)
at anbi ent tenperature. Potassiym carbonate (38 ny,

0.27 mmol ) was added and the mxture was stirred2at
room t enper at ure over ni ghizs miklppn conpl etion, acetic

aci d was _added (34L) d the m xt tirr
anot her Ts B SRS of¢ errﬁﬁﬁlﬁog}?ﬁ%wﬁgﬁ%l QR Step 4

é SOREPRINIBERT30 g'afth%’as%dwl%@% a%lge&ﬂ V\ﬁéﬁ MESUBE reaction
tOQAc" to afford 4 (64% of 132 as a ite
S oI inglix tut-HwhiVRirr¢d4 0 Wmelzeypcm/ﬁ@as epn&nirate86@a purple tepidue that was

?' ?Efuﬁe%ﬁfa;g ﬂﬁw?wogjﬁfgy §55 9221( %Ts%%b@eog-égl\& Qﬁgg%mg 503 mg

[ Mrkd29% 848 ﬂﬁxunl:eﬁ Redibis6mérd il SRA TaithPusified via HPLC (MeCN-
5- Am no-3-(2', 5'-1ri-hydroxy-, 8-D-xyl of uranosyl ) -3H

., 6HL0%0 pmvakdl@[mg (ﬁ—%wéymplnp@dﬁ 129 gewhitggolidaftepN |

14 edg(}p&]ﬂwilngo%f 408 W, BSH-D's 123G 8P 11385 s, 11), 6.26 1, 7=
5- . Isaf

S L5067 .t 18 2
2006653205, B JW@%/(@4@8W+@]I—ME§O H2N' N NQJ

O. ,Slfe) A) Preparation of 5-Amino-3-(2’-deoxy-3-D-ribofuranosyl)-3H,6H-
thiazolo[4,5-d] pyrimidine-Z 7-dione

0
HN >= "'Njis%—o
© K005 PN
AcHN HN™ N
“MeOH o
. HO 36% HO

HO : HO

15 129 130
To a solution of acetamide 129 (169 mg, 0.494 mmol) in MeOH (10 mL)
was added K,COs (158 mg, 1.14 mmol) at rt. The resulting mixture was stirred for 8
h whereupon it was quenched with HOAc (137 uL, 2.40 mmol), concentrated and
submitted to HPLC (MeCN-H,0) to afford 125 mg (84%) of the title compound 130
20  as a white solid after lyophilization: 'H (400 MHz, DMSO-ds)  11.16 (s, 1H), 6.90
(brs, 2H), 6.22 (t, J = 7.0, 1H), 4.27-4.31 (m, 1H), 3.67-3.71 (m, 1H), 3.52 (dd, J =
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O 'OO /y 133 In a manner simlar to Exanple 42, Step
1, using comercially avail able

wo edocacdds@cet yl xyl of uranose, 740 ng of the titPEr/US2005/045589
conmpound 133 was generated.in 20% yield as a white

?E'r 3.5 $ 1061 i 115702 16D, B86219% (o pT. B0 g = 12.9,
= P03, i*ZlHQ%h{)H-H?* VET)% 304ld a]lzlsrhs §a11§|)d’ %536)?*%1&0% ;63126. 3773 1,
S @N IA60; s 0@07. (Fsun¢+e),,38[mrfu N2 NB 17 ED pSrensal

Anal ysis for CL6HL8N409SI . cal ., 41.74; H,
4.38: N 12.17: found: C 4?&%1223 N, 11.71.

Step 2: Preparation of 0
5-Am no-3-(2',3",5" -tri-hydroxy- f?HN Iofuranosy

, 6H 1®th|azolo[45d]pyr|md| 7 °134) InaJ\
manner, %I ar to Engrrpl e 42, St 3 rrgb of e
tltle,dw @J‘ﬁm Bild’\%;\z@’s gerTer—a’re a

whi t'®'sdlie: 1H N 290 MHz, d6- @;@2311 24(b o
1H, 6.8 (br s, 2H),,5.60 (d, J gg , 5.57,
(d, J 4.68 Hz, 1H” 5.04 (d, J Hz, 4. 64

ik SATMSOZ%LC“%“J?H)“ 3.87 (m 15 2H) 3.54 (m 2H)
MtH] SV ofeMigent al  Anal ysis for
Cl1H14NAOBS1. 3H20: cal c' d: H 4.33; N,
16.49; found: C, 35.73; H, 4%%&@!#16 15. Examlp e
44 Hirepaaton oh5-dinise -Bif? NdeBy{33 mdtR)idens-gildxipofuranosyl)-3H,6 H-
, 8-D; X
t hi é@’&%o&f[zfy%%zcj if’?‘ﬂwgrﬁ’é’”sﬁle”()lss) O I S)=0 H2N N
NO Ond/\ O-OO 135 20 The pequired sugar acetic -
acid 1,2,5-tri-Oacetyl-3(S)- | @xy- D- xyl of uranose
aand I mxture (94) was prepared ds »eported in Exanple
31. 115 WD 2006/ 066080 PCHNS2005,°045589 Step 1:
Preparation of 5-Anino-3-(80=%R%dct yl oxy
/ - D- xylof uranosyl)-3H, 6H /
t hi azol o[ 4, 5-d] pyri mi di n-2-on¢ (188) In a manner
6|mlarto Exanpl e 42, Step 1, i{?Sngofthet‘itle
corrpound 135 was generated fro ?aceti c acid

1, 2,S5ept I:1 Preparasiby bf 3U4in®81(31-0XyceB Y P beH 805 edeoxy-3 -
methylidene-f3-D-ribofuranosyl)-3H,6H-thiazolo[4, 5-d]pyrimidine-2,7-dione (131)

131
15 1,2—di—O—acetyl-5-O-benzoyl—S4deoxy-3-methylidene-oc,B-D-ribofuranose
(127) (132 mg, 0.39 mmol) [prepared according to the method of Girardet etal. J.
Med. Chem. 2000, 43, 3704-3713] was dissolved in acetonitrile (5 mL) at ambient
temperature. 5-Amino-3H,6H-thiazolo[4,5-d]pyrimidine-2,7-dione (1) (73 mg, 0.39
mmol) was added, the mixture was then stirred for 0.5 h before it was heated to 40
20  °C. After 5 min at 40 °C, BSA (0.29 mL, 1.18 mmol) was added and the mixture
was stirred for another 0.5 h. The mixture was then heated to 80 °C. TMSOTf
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5 aand I mxture (94) in 2%yield as a white solid: 1H
NVR (400 MHz, d6-DMSO) S 11.21 (s, 1H), 6.94 (br s,
W(2H)0;6/06603(2 (m 1H), 5.74 (d, J= 6.2 Hz, 1H), 4PGDULIN5/045589
4.16 (m 1H), 357(m 1H), 341(m 1H), 2.02

(é%ﬁ rr?[N:a,Z_ﬁQ m%& \@as é(ﬂ%m ée rmﬁ;gf)?, §vaé st,na?(g Ees- P68 at 80

"%Qf% LiSondihe Feacki Mo b8P

fourr;lg2 51O nﬁ% Il—|l g 3a7 J)RI%@‘YS aglo ng %%OOExoam Fg renpzx;gture and
Pr epharmdluennhanlfbﬁap}malmmmar((ﬁo M R,HE had .0 M NaH,PQ,4, 2 ml). The
/ 3- Dx of ur ano

i T %O SRR M LA 10msY). Bhe qaxbined ppsapic fgyers were
'35' A@as@’c’l withl bARé, &ﬁdmﬁl NEMA %ﬂi &ﬁgél{tratérﬂolﬁt\)a&@or ceréde

-tri-Oacetyl - 3)-nmet hoxy- xyl of uranose a an
m xtpm@ct ¥4y pwaleddrepmduned chmrmaécpgrap}ac(SI(Da Bx 7 Me(D-CH,Cl, to

St e%ﬁi}{ﬁ Jg-{f H&z({],g@ Pf 1%{_?8 %ﬁgr?lt yellow(s 11d'(1ﬁ)1§]m P4%)6yMHz CDCl3)
t hi eszgaksvtsﬂﬁ)oﬁ L0Y(d, FLglioin27 8n%ml 1077 A7 =818, s8R, 2m),

d13 I'n"a manner 'sim ]

Exarﬁpﬂ7e(d42—4 StXH)) 173 280 1HY 5037 (dh&=32, 2Hp, &Sﬁwpnmfﬂ) 41186m 1H),

1°5 205! S b8 S bErBRAT matymivfon Cantbediors QRO cale'd

m XtG”SQ g591) 4197 ﬁll(ﬁ’/q’Y,'S%'Gdl@%lﬁldV\@ 5?5@‘}11 43'57 N* N\B S, 6.17.
(400 d6- DVEO) 4 (br

6. 1ASte(pn$ IMepam@oﬁ'Qf ((J’dS )- 5]—A:mu@o—2 (Blz-deolc]yl)? -m]et@gzd(em -p- &H)

4 LM chbh) Su A hioPl) s i iendg® ¢

PCT/y ol N
P SRR IRS oty Hiod M8 ILIR0- 401 85 kaBod 0D

lﬁourrdwoft@_am@l)iﬁl th*klzolh[aﬁ d][suynmadmz oIStléfi (213 mg, 0.25 mmol) was
Pr A a\tvlgg SI} lgl%gglg}m g&) aé%l‘-nbtl%ﬁR};\ eg?glre Potassium carbonate (38 mg,

5 d](er Ilnfﬂdlly WaLaddB@akdLé)miRtur® was Biidiedt rSditdmBperht@re overnight.
le 42, Step 2, 43 ng of the title conpound 137
pon completlon acetic acid was added (34pL) and the mixture was stirred another
30 minutes at room temperature. The mixture was concentrated, purified by HPLC,
20  then triturated by EtOAc to afford 49 mg (64%) of 132 as a white solid: '"H NMR
(400 MHz, DMSO-ds) 8 11.563 (s, 1H), 6.82 (s, 2H), 5.80 (m, 1H), 5.62 (m, 1H),
5.16 (d, J=14.4, 2H), 4.51 (m, 1H), 3.53 (m, 2H), 1.89 (s, 2H); [M+H]* 313.07.
Example 43
Preparation of 5-Amino-3-(2°,3’,5 ’-tri~hy‘droxy-ﬂ-D-xyloﬁ,tranosyl )-3H, 6H-
25  thiazolo[4,5-d]pyrimidin-2-one (134)

HN»I 9
(\i OH
OH

OH
134

Step 1: Preparation of 5-Amino-3-(2°,3’,5 -tri-O-acetyl-5-D-xylofuranosyl)-
3H,6H-thiazolo[4,5-d]pyrimidin-2-one (133)
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was generated in 29%yield as a white solid: 1H NWR
(400 MHz, d6-DvsO) 811.50 (br s, 1H), 6.98 (br s,
WQ@Rk{)os/0660868 (d, J = 5.5 Hz, 1H), 5.60 (d, J = 7P@I/HRZ2005/045589
1H, 5.10 (m 1H), 4.48 (m 1H), 4.08 (m 1H), 3.84
(m 1H), 3.57 (m 2H), 3.35 (s 3H); [MH+ 330.9;
El emental Analysis for Cl1H14M406S0. 7H20. 0.1 Pr CH:
calc'd: C, 10 38.89; H, 46'3‘ Y60 06; found: C,
38.78; H 4.30; N, 15. 84. HzN Np e 46 Preparation of
5- Am no-3-(3' - (R) - (2-nmet hoxy-etl | xy))\%
2',5" -di-hydroxy-, @D xylofura os 9°- 3H, '
6H—th| azol o[ 4, 5- d]pyrlmdln 2- 139) 0 HNN' - O
H2N' ' N N 010H OH 139 15 TR oeq unred sugar, acetic
acid 1,2,5-tri-Oacetyl-3-(2 rreth yPet hoxy) - D-
xyl of uranose a and [3 mxture ( ) was prepared as
reported |n Exa 1 Preparatl on of

5- A no- %’ sn(n?lah@t l%fl%oﬁé% , using commercially available

2", Qet &10 &}

6H- t ehlr azol of 4%Iéc¥%rano§e r%@gﬁ 95%1% gﬁﬁ%@ L@d 1[—:?3 waslngFrated n 20%
,S~O yIeld ad\a Whide s<611dA HCIXDMIR (400 MH38/,2ME0) & ITBME[ 1H), 6.98 (br s,

42. St 1, 118 f the title
nﬁ%ﬁn@bg i‘f‘g?w%g Ezaiég 510 Acgt% glzal:ﬂg 538 (dd (dd, J=8.6,2.3
1, 2, t
iR N gﬁnﬁéj‘)g?ﬁzé?ﬁl’r@"?‘ SR (SR DF L 12 s 310, 2.00
whi (% 3801 IM+HY H4[2M‘&?Edemﬁ1tall&4dmlysatﬁfowmlglﬂ509$2§0ﬁ§) calc’d: C,

1 BP0 55 R PG B ST g o3l By 5 O 2

3. 581D Ay 3 72

S0oa B L Bharaatir L 0455%932%§ %ygr%\é,[z)ﬁo ylglirangsyb) 3H, GH-
1Q s, tiB&holo[NI-é#pyridddin2-orkel €fdit al Anal ysis for

C17H22N409S0. 3H20. 0, 5Et%§ &A . C 44.93. H_5.28:

N, 11. 0310 fGHper spnilarfg Fagmp %SE?:P 2, 43 mg ofithe tifle gpmpound

e R oy 5. B ik o s TN OO L
6H— DM%@bﬁd[leSbrcs], 350K GTS@(erszzld);é 60X39) = 4.68 Hz, 1H), 5.57 (d, J
=4.68 Hz, 1H), 5.04 (d, J = 7.8 Hz, 1H), 4.64 (m, 1H), 4.41 (m, 1H), 3.87 (m,
15 2H), 3.54 (m, 2H); [M+H]" 316.9; Elemental Analysis fér C11H14N405S-1.3H,0:
calc’d: C, 35.35; H, 4.33; N, 16.49; found: C, 35.73; H, 4.21; N, 16.15.
Example 44
Preparation of 5-Amino-3-(3'-(R)-octyloxy -B-D-xylofuranosyl)-3H, 6H-
thiazolo[4,5-d]pyrimidin-2-one (135)
o]

HN S
\JI o
Hoi N

N~ °N 0
. -IIIOJJ\

135

20
The required sugar acetic acid 1,2,5-tri-O-acetyl-3(S)- octyloxy-D-

xylofuranose ¢ and B mixture (94) was prepared as reported in Example 31.
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In a manner simlar to Exanple 42, Step 2, 43 ny of

the title conpound 139 was generated in 36%yield as
w@2mhios@dssol i d: 1H NVR (400 MHz, d6-DVSO b 11rdHU§im05/045589

s, 1H), 6.97 (br s, 2H), 5.67 (d, J = 5.46 Hz, 1H),

5.60,(d =7.8 1H) ., B, (m, 1H), 4. (m

4 0 i Hiepartigong) 3 dyinbis-5T0en s D 3B Hb 6H-

3H), Amidi- H; [MH + 374.9;

E entg%tzg?[‘gnﬁg{ysi e e e 751 bLDO 6. 25t QAc:

cal ¢' d: dnaq@armgr sipyilastgBxanple 43, Bep 1f Buddig of the tile &impound

H, 6; N 13 40. Exam|t =~ 7 .Preparation o

o 13-z tgndrge o fEHfc asid 5254 00 BREREH STReSlosp-xptpfuranose

5y AfH i3 by 5160: Py RS )

P MR 0 bk Mgl et ol i gty Do)

pr epata2l Gnllj, 6t%He(br e RHY, 6d 2 aH), 5174(B J5= 6.2 Hz, 1H), 4.30 (m,

tetra-oO tyl-3(S)-methyl D xylofuranose a and (3

i (Do (50} | T e Thdm bab G 7-B el €184.50 (m,
Ste : a ' i ‘g = :

> S 126 SRS, B, MG 13 R R Ml ysis for

6H tCuH 200§ calct: [ 15il rhiSd Hn 6 29N el §. 930 pukd: GiN1 83:H, €37; N,
IEZI\FEIEJ O 110/ \ AOO0O O/O 140 In a nmanner simlar

0 a

le 42, Step 1, 110 ng of the title conpound

140 was generated from 1, 2, Bgsuple 45
tetra-0-acetyl -3(S)-nmethyl D xyIi of uranose a and ,Q
m x tRnepanationyf 3-Antieosy B el R)-MehaxywhiD-wylefor ardbsyl k BIHNGE-
(400, MHz,, -, 118 . 006 080 PCT/ US2005/ 045589
Dl\/rséf”"édﬁfﬁgg‘ﬁp(yfi‘@é%}f%’? (378 (br s, 2H), 6.25 (d, J

= 4.68 Hz, 1H), 577 (d, J =04.68 Hz, 1H), 4.40 (dd,
J =9.4, 3.1 Hz, 1H), 4.22 , 3.68 (dd, J= 4.7,
3.1 H, « I »=o
HoN” N7 TN
(\Oi--nm-l
oH O~
137
15 The required sugar, acetic acid 1,2,5-tri-O-acetyl-3)-methoxy-D-

xylofuranose ¢rand £ mixture (91) was prepared as reported in Example 30.
Step 1: Preparation of 5-Amino-3-(3'-(R)-Methoxy-f3-D-xylofuranosyl)-3H, 6H-
thiazolo[4,5-d]pyrimidin-2-one (136)

0
;8
[ =0
HQNJ\\N N 0
e
Q o

20 In a manner similar to Example 42, Step 1, 230 mg of the title compound
136 was generated from acetic acid 1,2,5-tri-O-acetyl-3)-methoxy-D-xylofuranose
o and f mixture (91) in 31% yield as a white solid: '"H NMR (400 MHz, ds-DMSO)
0 11.21 (s, 1H), 6.94 (br s, 2H), 6.14 (m, 1H), 5.74 (d, J= 6.2 Hz, 1H), 4.33 (m,
2H), 4.18 (m, 2H), 3.35 (s, 3H), 3.30 (s, 3H), 2.04 (s, 3H), 2.01 (s, 3H); [M+H]"
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1H), 2.08 (s, 3H), 2.04 (s, 3H), 2.02 (s, 3H), 1.56

(s, 3H; [MH + 456.8; Elenental Analysis for
WEL006A6MNEOOS0. 5H20. 0. 2i PrOH: cal c' d: C, 44. 27; p&/U82065/045589
N, 11.73; 5 found: C, 44.45; H, 4.55; N, 11.62. Step

2 SRR o R Bttt 3. a5
6H- tfai@E @, aB 426004 BB N glin- 2-one (141) In a manner
sinmilar to Exanpie 42, Step 2, 31 ng of the title

conpYend Praparagian of évieninedd 3i-tR)SMethyine bdD-agofareisyls-3H, 6H-

sol i

: 400. MHz, d6DMBO) 10 611.36 (br s, 1H),
6. 91%6‘2%&@4&,”’6‘4%5(’6‘? G He. 1H),(5T5§ (d,H)J

5 4.7 Hz,In alidnnebsi@filat B Efampléh2, Step8, 43ng dtlihe tRlexBmpound 137

1.17 (s, 3H); [M+H + 330..9; El enental

E\rﬂn a|.\§§s? é’l@n?réied(i}_l 29&)4»@@@8@.@42@91@5[%:% (4003¥H7345 PMSO)
& 56 10%0 4% Ot 8{@?@??’ ), 263087 554291, 600, 9% 7.8 1z, 110,

Exanp

e

A" Zi310 @n,(181); 4.48 zmdi_lﬁ%elt.@&(cm,qtfbyi B4 (m, 1Hh3.57 (m, 2H), 3.35 (s, 3H);
2', 3" -di - hydroxy-, Q gl ucof uranosyl ) - 3H, _

6H tiMHo ﬁé@-&; Efe@]emql' ' kyisxﬁf@%nal&Q§-0@HzQ%m®Hmm’d: C,
N NAQ o . ) . r i ped.

1 3%8&0[:1 4%3? gl’_lllJ%'o f]"ﬁ%d@%f fggﬁ h Sﬁ;?%!%%red as

penta-

acetyl Uranoseé

descri bed in Exanple 35. 20E&hgfe 46 Preparation of
5Am no- 3- (5 éf( 1, 2-di acet oxy-eth

2", Frepgratomny
6H
H2

W IPREL SR PR AR el 2

N,
L v B3 R uathermsg oA 5 ~di-hydray-pD-

manner simlar to Exanple 42 Step 1, 100 ng of the

title conpound 142 was gepg from

pent a- O acet yl gl ucofuranoNs;g(l ON Gn 10%yield as a
N

white 119 Ha
;&---IOH
o\/\?

15

20

OH
139

* The required sugar, acetic acid 1,2,5-tri-O-acetyl-3-(2-methoxy-ethoxy)-D-
xylofuranose o and [} mixture (98) was prepared as repoﬁed in Example 32.
Step 1: Preparation of 5-Amino-3-(3’-(R)-( 2-metho@-etlzoxy), 2°,5°-di-O-acetyl - -
D-xylofuranosyl)-3H, 6H-thiazolo[4,5-d]pyrimidin-2-one (138)

o]
S
HgNliJhiN\Fo 0
TN
VO
In a manner similar to Example 42, Step 1, 118 mg of the title compound
138 was generated from Acetic acid 1,2,5-tri-O-acetyl-3-(2-methoxy-ethoxy)-D-
xylofuranose ocand B mixture (98) in 21% yield as a white solid: "H NMR (400
MHz, ds-DMSO) 6 11.23 (s, 1H), 6.90 (br s, 2H), 6.13 (m, 1H), 5.74 (d, J = 6.24 Hz,
1H), 4.33 (m, 3H), 4.17 (m, 1H), 3.73 (m, 1H), 3.57 (m, 1H), 3.46 (m, 2H), 3.25 (s,
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WD 2006/ 066080 PCT/ US2005/ 045589 solid: 1H NMR (400

MHz, CDC13) 8 5.91 (m 1H), 5.81 (br s, 2H), 5.73 (d,

W 2006066080 Hz, 1H), 5.51 (m 111), 5.41 (m 1H)PCHUSH05/045589
(dd, J = 12.5, 2.3 Hz, 1H), 4.29 (t, J = 7.02 Hz,

e e L e
oSN O SUBIMIEA PO SR 5, iRy .

St epl423; H; 601 B ILbi4of

5Amn03% (1,2-di acet ox ethéﬁ%I
Preng Wﬁcﬁmeﬁeﬁm@ﬂo Of URafogigrhoxgethoxy), 2°,5’-di-hydroxy-f3-

S L R e R s LT
conpound Id 43nanmss1gﬂlaemaﬁﬁmplm4ﬁ,$¥ep/ 2 ef3dngsef ﬁlebetleto‘bmpound 139

lid: 1H NWVR (400 0.S 11.34
iﬁo 'Waé geperpise id 38@'\1@%@3 2ovhilg, so?sd ]1H4NMWOO 2, d5BYISO)

(d 5
o 81%443(2}5,913%69}%%525%%5’(%% sgéglg”ffrﬁ %"%(f] 26, 8 Hz,
3 741H)m 1@k, IH) 51339((m 1Hji)4 08 (BO1XN3. 9B, 1EYII # (m, 1H), 3.59 (m,
: El enent a sis for . Cl1H14N407S1. OH20:
Bl St & (196212‘)5 I g (843H>3{MNH] 13748; Elemenfal Auzlyss foro;
H, AC&%;;N (bl; ]’.L@{-lggl) :0. é'ﬂ%t@?&é“&a'kﬁdec,“&).?fﬁﬂ%'fﬁ N?'i&%fZ, found: C,
5 A| ni é acet ox 177
4@&15H #96; N; 8340yl - i - D xyI of ur anosyl ) - 3H,
6H-t hi azol o[ 4, 5-d] pyri m din-2-one (144) O HN I S>=
"LHZNONN g O n0/ \ %3@@1——&144 The required
sug LA A t nos
T R EE e R LAkt o i S A
1Bx amplofirdtosyBt 3 &I—tfﬁa@ﬂlﬂ#ﬁt—d Jopriggdib-2-one (141)
Am no-3-(3' -(S)-acet oxynet hyl -
2',3,5 -tri-Oacetyl-,8-D xy furanosyl)-3H,
6H—th|azolo[45d]pyr|md|ni I n a manner
simlar to Exanple 42 Ste, rTgofthetltIe
conpound 144 was generate from
tetra- O acetyl - 3- acet oxynet hyl - DRxylefHur anos a ‘and |
m xture 25 (113) in 13%yield hite solid: 1H
NVR (400 MHz, d6-DVSO) 811.23 (&u 1B, 6.93 (br s,
2H) 6.37 (d, J = 5.46 Hz, 1H), 5189 (d, J = 5.46 Hz,

1) 4 bty 7, Doty PRy ot >
1H) ,xyR)ﬁ&&noi& o 3id) B ndx e (195), Sﬁd); propaf¥d a6 $epodiel] in Bx&ldple 34.
(s, 3H); [MH + 514.8; 120

Step 1: Preparation of 5-Amino-3-(3’ -(S)-methyl, 2°,3’,5°-tri-O-acetyl-3-D-

20  xylofuranosyl)-3H, 6H—thzazolo[4 5-d]pyrimidin-2-one (140)

HN)t >=O )

oo

QU

o) o]
o}
7’. J~o
140
In a manner similar to Example 42, Step 1, 110 mg of the title compound
140 was generated from 1,2,3,5 tetra-O-acetyl-3(S)-methyl D-xylofuranose

caand S mixture (105) in 15% yield as a white solid: 'H NMR (400 MHz, ds-
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WD 2006/ 066080 PCT/ US2005/ 045589 El emental Anal ysi s
for Cl9H22N4011S: calc'd: C, 44.36; H 4.31; N, 10.89;

wo oaoadeco®) 44.16; H, 4.37; N, 10.69. Exanpl e BOT/US2005/045589
Preparation of

: hf\%&;?é 1377 G54 DO 8 Bormationiess (o LiGe He, TN SN, 7=

a0yl r u c
, 2,4ga-§t r- éc'g'tggﬁd?] b%?oig}% ?&f}{? 61?%2? noé_@ 3@8(9% J( 3 4.7, 3.1 Hz,
i xtmn,a oaosl,)smmopmaﬁp e02xG, 3dpdricad, H); Badfi 4588; Elemental

o A OB C Ry RO Q2iRPHocHesk 0 487 Hd.77: N, 1173;
yI %M{daaoaxhb gHy s§Hkt i @zol o[ 4, 5-d] pyri mi di n- 2-one
? H2NN'N O'A0." n0O~ O O T 145 In a nmanner

Si mSt@rZ tBrelﬁnMﬂﬁnﬁofé@lmﬁbeb(ﬂ (SI mettiyl, 01, 8, S'empbyirdxi 85D- .
enerated from acetic ac

12 xslgﬁ«mn@yac%wﬂ-ﬁumqw i aans 4 and 1
m xture (Il:l-tqlz%anrﬁﬁg?mgﬁ'l&\:% agrﬂ) &4 %%ﬁ % 3Sft1ﬁ€ of the tRleofifpound 141

2. Prepara
| 3- Drax \gendrated o $3%) yidH as 6rvkh11brsohd lebI[JMR (400 MHz d6-DMSO)
mann imlar

1B a3 ger s ciidy 034 ('S . 576 (e 5 546 @Zcbﬁb&ﬁ&i@i&“ﬂz

T I T

2H) JEl&mé&tal( Apalysis ﬁar«cﬁlmizN4Odﬂ)1 lHoGSOca(Cﬂd (1877733 Hiz,6620, 16.00;
1H), 4.39 = 6.24 Hz, 1H), 4.07

1H) fo@ldgg %?16%&4%20@ Réft’o 1H), 3 57 (m gbm, 3.42(m

(m 1H), 1.48 (m 2H), 1.3 , 0.88 (t, J =7.02
Hz, 3H); [MH + 372.9; Elgérr'e%%@mwysis for

1614 H2 0NA (Fo&aratian ofS-AkeaaH3-(6 af Ic2-diac@pxy-4yBR’ 3—1—d151y9ﬂ7,xy-,3-
18; H, 5, 68;

gboéfé@@@@%%%%é@é@éﬁm@é@ #RH%H@’ Tonettazy™ O

HN)H; N0

“1OH
HO

OH
HO™ 143

The required sugar, penta-O-acetylglucofuranose (108), was prepared as
described in Example 35.
20  Step I: Preparation of 5-Amino-3-(5’-(1,2-diacetoxy-ethyl), 2°,3’-di-O-acetyl-3-D-
glucofuranosyl)-3H, 6H-thiazolo[4,5-d]pyrimidin-2-one (142)

H2N N (0]
o O ””O)J\
Ty
) 0
0)\ 142

In a manner similar to Example 42, Step 1, 100 mg of the title compound
142 was generated from penta-O-acetylglucofuranose (108) in 10% yield as a white
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Preparation of
(3'"S)-5-A nino-3-(3' -deoxy-3' - hydr oxynet hyl

w0 30brsdobof ur anosyl ) - 3H, 6H-thi azol of 4, PCT/US2005/045589
5-d]pyrimdin-2, 7-dione (148) 0 HN >=O0 H2N- N N HO

0 Stiary S R R Rk S BPBRACS a0l S5 S - 62
I 3- By, '1??257‘.)5@319,3'1/:%{%\'53117[' (ﬁi"‘l‘l—f)' @39“& §‘-=51'2d§ WS HZ‘ fIHP 4291t J =

- di oné S>==0
147 .02 HznHh) 8904 myil Hawr 1. 963(SE§HDcdl %3 (423Hlstle%) (L, 312)24 54gbr s, 1H);

0% aNEs1S o PISRIRS 4y bisyP CRERGD, o 150D catera: ¢, 44.29;
5 t T -4 9100 10,798 £SlREXT; 4. 6%-H 10PN, iTbafiur anose

[prepared according to the nethod of Cooperwood et al.
NuclSéqsl’ dé’sqpmwmimfﬁr@ewo -2 - (e digiatoneettie)), 2080-di-kdroxy--D-

219 whi f .t d
R A A P ot

( 400 M-z Inla'\@ﬁ?fﬂé@mﬁaﬂ-ﬂo E}Zan(l?(ﬂe 42 |'§tep 7. Lmeé%f tl?e"ﬁtle gbn?pz)und 143

(m 1H), 4.35 (dd, i H, 1H),

4, 15N€(Srgen211a‘,ted m 8@% xmhd ag H)whlrz: s@.i_lg @IsNNQHﬂOquHa} ds-DMSO)

ittt 3 8. Il SR DS el 47 1 410, 563 @7 =312,

ri bofppr 9&@3& | ) = 3l ubtiehhd 88 @Ilnotﬂ) 4%9(& QZII 5'12@@‘1?% 3.96 (m, 1H),

7- di one In a manner simlar Ex
2, I§5474T@n,cﬁH): Ae1t(in 1H),SotpaunidD); flM&PIﬂ\a%@%,erﬁmﬁetdl Analysm for

30"PUALA G O S 5L AN S

(m NH5.08. 76 (m 2H), 2.93 (m 1H); [MH + 331.2;
El enental Analysis for CL1H14N406S:. calc'd: C, 35.20;
1§|, 510N149338541,3_Xm196203517H435

5 A rﬁ%afgtzego]ga-glg%}oﬁé-a(gp bg 52&%@%@ I j %35 ~tri-O-acetyl-3-D-

lofiphb§ AN OBYS6H -thidRldE, 5- d] rimidin-2-one (144)
6H-?ﬁ,| g?gll ofz 5-d] yrlmag[u py 7-di one (150) 122 WD

2006/ 066080 PCT/ U82005/ 0455

Lo

144
The required sugar, tetra-O-acetyl-3-acetoxymethyl-D-xylofuranos
20 o and B mixture (113) was prepared as reported in Example 36.
Step 1: Preparation of 5-Amino-3-(3°-(S)-acetoxymethyl-, 2°,3°,5 ’-tri—O-acetyl-,B-D-
xylofuranosyl)-3H,6H-thiazolo[4,5-d]pyrimidin-2-one (144)
In a manner similar to Example 42, Step 1, 80 mg of the title compound 144
was generated from tetra-O-acetyl-3-acetoxymethyl-D-xylofuranos ¢ and # mixture
25 (113) in 13% yield as a white solid: 'H NMR (400 MHz, de-DMSO0) § 11.23 (s,
1H), 6.93 (br s, 2H), 6.37 (d, J = 5.46 Hz, 1H), 5.69 (d, J = 5.46 Hz, 1H),4.77 (d,J
= 11.7 Hz, 1H), 4.52 (m, 3H), 4.39 (dd, J = 7.8, 1.6 Hz, 1H), 4.17 (dd J=7.8, 3.9
Hz, 1H), 2.08 (s, 3H), 2.06 (s, 3H), 2.05 (s, 3H), 2.03 (s, 3H); [M+H]" 514.8;
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OHN SS==O0 H2N NN HO OHO "OH 150 Step 1:
Preparati on of

WG 200ai0668B- (5' - O acet oxynet hyl -2' |, 3' - di - O acet pCF/BS52008045589
xy- [ 3-D-ribofuranosyl)-3H, 6Hthiazol of 4,

e oSl A (7 CtRadiS el o B oERLpl 16 NG 3085) fommat C,

Stepqlo; P64y Rf 1662 title conmpound 149 was generated
from5-0 acet oxynet hyl -1, 2,

3-tri-O acetyl -5-deoxy- a, ( Examptd ¥bf ur anose [ pr epar ed

accyding.to net , kul ski_et. al . Polj J.
Cho oy pubr gk A 3931 () B oD o ngsi s lrebe
50| itBiazolbf ANVR RN one 3) 811.92 (s, 1H), 6.15
(d, J= 6&, 1%%, 5.94 (s, 2H), 5.71 (m 1H), 4.91 10
(m 1H), 4.40 (m1H), 4.16 ( 2H), 2.09 (s, 9H), 2.00
(m 2H); [M+H + 457.0; Ehs S43I___Analysisfor

( CL7H20N409S0. 25H20) : C%Wﬂo %4.30; H, 4.48; N
12.16; S, 6.96; found: C 44.79\ H 4.62; N, 11.55; S,
6.59. Step 2: Preparation of 0 NuoH

SAm no- 3- (5' - deoxy- 5" - hydr oxy yl [3-D

ri bof uranosyl)-3H, 6Hthiazolg[ 4,06<d]pyri i din-2,
7-dione (150) 15 In a manner simel ar to Exanpl e 42,

h oot y Ao deasred SU BT Do A TG goloturanose
DVS ; ~ 0. , 5.22

S bty e AR

3. 441dpsl: Bepgration @f 3-AwmiZddp;( 3 FRHHu10x3308 Ui - Eaenpl-£-06 3

167, vibrasay )Qifiﬁfﬁ@d-rfég?%(%@wgﬁg%z?w 145)

6H-t hi azol o-[4, 5-d]pyrimdine-2, 7-dione (151) 123

WO 2006/ 066080 PCT/ US2005/ % 89% 01 ~ O H2NNN N
L =0
HoN” N7 N o
(o] -ulo)]\
o\/\|

oﬁ,o 1
In a manner similar to Example 42, Step 1, the title compound 145 was
generated from acetic acid 1,2,5-tri-O-acetyl-3-butoxy-D-xylofuranose
o and B mixture (101) and carried on crude to Step 2.

15  Step 2: Preparation of 5-Amino-3-(3'-(R)-Butoxy-f3-D-xylofuranosyl)-3H, 6H-

thiazolo[4,5-d]pyrimidin-2-one (146) |

In a manner similar to Example 42, Step 2, 5.3 mg of the title compound 146
was generated in 16% yield as a white solid: '"H NMR (400 MHz, ds-DMSO)
0 11.22 (brs, 1H), 6.92 (br s, 2H), 5.64 (d, J = 5.46 Hz, 1H), 5.60 (d, J = 7.8 Hz,

20  1H), 5.08 (m, 1H), 4.39 (t, J = 6.24 Hz, 1H), 4.07 (m, 1H), 3.92 (t,J=7.02 Hz, 1H),
3.57 (m, 3H), 3.42 (m, 1H), 1.48 (m, 2H), 1.33 (m, 2H), 0.88 (t, J =7.02 Hz, 3H);
[M+H]" 372.9; Elemental Analysis for C14HyoN4O6S-1.0H,0-0.4MeOH: calc’d: C,
42.89; H, 5.90; N, 13.89; found: C, 43.18; H, 5.68; N, 13.65.
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AcO TsO ' CAc 151 Step 1: Preparation of
5-Am no-3-[2'5" -di - O acetyl - 3" -deoxy-3"' -0 p-

wo edoagee@sul f onyl / 3- D- xyl of uranosyl J- 3H, PCT/US2005/045589
6H t hi azol o-[ 4, 5-d] pyrim dine-2, 7-dione (151) 51n a
manner simlar to Exanple 42, St , 24.6 ng of the
title compound 151 was genm 12% vyield as an

Of f P?@;}idr@tz&@))f (9s )—B’-‘AM% {D@ QieM?ZB’ %@@met@l}@ﬂ&%aﬁﬁanmyl )-

6 22?H(QH ti@azolq[445 d]wyzmzdza Dpdiope (1548)2H) 5.75 (d J =
4.8, 1H), 4.95 (d, J = 4.8, 1H, 4.30 (m 1H), 4.25
(d, J = 6, 2H), 2.48 (s, 3 2.Q5 (s, 6H); [MH +
555.3. 10 Exam I p e 54 Prepa ipneb

(3'R) -5- Am no- 3- (3' - deoxy- g
/ 3- D- xyl of ur anosyl ) - 3H, 6H th| azgl o[ 4,

5-d] pyr|fn| din-2, 7-dione (H®3 HN |1 S>==0 H2N ~"N
NO HOF ' 'OH 1538tep1 Pre ion of

(3'"R) -5AmM no-3-(2' -0 acetyl - Q O bénzoyl - 3' - deoxy- 3" -
15 fluoro ;6-D xyl of uranosyl ) - 348

%H' Et‘ygalzgiz’%vém?fﬁ%]coyy%g %Bfﬁ;ﬁng.? (5 Qbé}Bﬁyn(eb%?Dz 9 —dz"@-acjéltyl 3-

n a manner simlar
42, d@b}@ﬁb’—&D-rméﬁrwsw—%@tthmtmlm@mmldm7Wat81€ (147)
generated from 1,
2-Di - O acetyl - 5- 0- benzoyl - 3- degixy 3 (R -fluoro-a, (3-D
xyl of uranose [ prepared accort Qiégztdwe nmet hod of
Cosselin et al. Car bohydrah earch 1993, 249,
1-17] in 24%vyield as ayel soellid: 1H NVR (400 MHz,
124 WO 2006/ 066080 PCT/ USZ(?@%/O 5589 CDd 3) 811.57
(s, 1H), 8.04 (d, J = 6.8, 2R ~7H&(t, J =7.6, 1H),
7.43 (t, j =7.6, 2H), 6.35 (dd, J = 22.4, 4.8, 1H),
5.92 (s, 2H), 5.32 (dd, J = 51.8% 4.8, 1H), 5.20 (s,

In a manner similar to Example 42, Step 1, 224 mg of the title compound

147 was generated from (3°S)-3-O-Acetoxymethyl-1, 2, 5-tri-O-acetyl-3-deoxy-o.,3-
10  D-ribofuranose [prepared according to the method of Cooperwood et al.
Nucleosides, Nucleotides, and Nucleic Acids 2000, 19, 219-236 in which the
enantiomer of the same compound was made] in 49 % yield as an off-white solid: 'H
NMR (400 MHz, DMSO-dg) & 11.27 (s, 1H), 7.00 (s, 2H), 5.77 (m, 1H), 4.35 (dd, J
=11.7, 2.3, 1H), 4.26 (m, 1H), 4.15 (m, 2H), 4.07 (m, 3H), 2.013 (s, 9H); [M+H]"
15  457.3.
Step 2: Preparation of (3°S)-5-Amino-3-(3’-deoxy-3 *-hydroxymethyl-f-D-
ribofuranosyl)-3H, 6H—thiazolo[ 4,5-d]pyrimidin-2,7-dione (148)
In a manner similar to Example 42, Step 2, 34 mg of the title compound
148 was generated in 58% yield as an off-white solid: 'H NMR (400 MHz, D,0)
20  85.99 (m, 1H), 5.13 (m, 1H), 4.17 (m, 1H), 3.90 (m, 2H), 3.76 (m, 2H), 2.93 (m,
1H); [M+H]" 331.2; Elemental Analysis for C;;H;4N406S: calc’d: C, 35.20; H,
5.10; N, 14.93; S, 8.54; found: C, 35.17; H, 4.35; N, 14.73; S, 8.46.
Example 52
Preparation of 5-Amino-3-(5’-deoxy-5’-hydroxymethyl-f-D-ribofuranosyl)-
25  3H,6H-thiazolo[4,5-d]pyrimidin-2,7-dione (150)
122



iH, 4.79 (dd, J = 11.2, 4, 1H, 4.59 (m 2H), 4.5 (m
1H), 2.06 (s, 3H); [MH + 465.3. 5 Step 2:

w@ 300Rpedds@m no- 3- (3' -deoxy-3" fluoro PCT/US2005/045589
/ 3- D- xyl of uranosyl ) - 3H, 6H
thiazol o[ 4, 5-d] pyrim din-2,7-djone (153) In a manner
simlar to Exanple 42, Step 2,14, 3 mg of the title
compound 153 was gener at ed HW yield as white
solid: 'H NVR (400 Mz, DYSQ-g N%%l 41 (s, 1H), 6.97

(s, 2K, 5.77 (m 1H, 5.19 (m 1K, 4.98 (m 1H),
4.01 (m 10 1H), 360(n’f| 409 (s, 2H); [MH +
318.9; Elenental analysis for ( )H1, FNA05S0. 4EA2H20) :

calc'd: C, 35.76; H, 4.71; NHA4. PHiound: C, 35.71;
H 3.68; N, 14.15. Exam It~ e 550 Pr epar ati on of

5- 3H, . 6Kt hi )l Q[ 4, 5-d riinidine-
7 i WL PRt of S g BN ereRp e e s - -deory
P g b
2 ek Mk man st
to Exanple 15, Step 1, schenel, 178 ng of the title

20 conpound 154 was gener at edHN
yel low solid: 'H NWVR (400 I\/Hz/J\

1H), 6.09 (s, 2H), 5.06-5.0f2\mN1H, 4.32 (dd, J=
10.3, 1.5, 1H), 4.196 (dd,Ad.=+,.9,.) 1.5, 1H), 3.55 (d,
J =4.4, 2H); [MH + 225. 1. Exa e 56 Preparation
of 5 Am no-3 AcO”  “OAc

pyri di n-3-yl met hyl - 3H, 6H t hi azo] 0[4 5-d] pyri m di ne- 25
2,7-dione (155) 0 HNI NO M N NN 155 125 WO

2006/ 05080 CTUSROPoL OIS0, S o PSRBT o
3 s e SSlphne 1085 O vy >
ribofuranose [prepared according to the method of Pakulskl et al. Polish J.
Chem. 1995, 69, 912-917] in 34% yield as a white solid: '"H NMR (400 MHz,
CDCl3) 6 11.92 (s, 1H), 6.15 (d, J = 6.4, 1H), 5.94 (s, 2H), 5.71 (m, 1H), 4.91

10 (m, 1H), 4.40 (m 1H), 4.16 (m, 2H), 2.09 (s, 9H), 2.00 (m, 2H); [M+H]" 457.0;
Elemental Analysis for (C17H20N406S-0.25H,0): calc’d: C, 44.30; H, 4.48; N,
12.16; S, 6.96; found: C, 44.79; H, 4.62; N, 11.55; S, 6.59.

Step 2: Preparation of 5-Amino-3-(5’-deoxy-5’-hydroxymethyl-3-D-
ribofuranosyl)-3H,6H-thiazolo[4,5-d] pyrimidin-2,7-dione (150)

15 In a manner similar to Example 42, Step 2, 28 mg of the title compound
150 was generated in 56% yield as a white solid: "H NMR (400 MHz, de-
DMSO) 6 11.23 (s, 1H), 6.94 (s, 2H), 5.74 (m, 1H), 5.22 (m, 1H), 4.87 (m, 1H),
4.40 (m, 1H), 4.00 (m, 2H), 3.44 (s, 3H), 1.72 (m, 2H); [M+H]* 330.9.

Example 53

20  Preparation of 5-Amino-3-[3’-deoxy-3’-O-p-toluenesulfonyl--D-

xylofuranosyl]-3H,6H-thiazolo-[4,5-d]pyrimidine-2,7-dione (151)
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155 was generated in 24%yield as a white solid: 'H

NVR (400 MHz, DMSO-d6) 5 610.33 (s, 1H), 7.76 (d, J=
WQ@2®p/0d4dt) 7. 68 (dd, J= 2.2, 1.5, 1H), 6.88 (nMPCWE¥2005/045589
6.55 (s, 2H), 6.15 (s, 2H), 4.17 (s, 2H); [MH +

276.1. Exam|p e 57 Preparatign of
5- Am no- 3- (4-chl or o- but - 2- enyl -3H 6H t hi azbl o[ 4, 5-
d] pyri m di ne- 2, 7-di one (156N o >==0 S H2NN N CI
10 156 Step 1: Preparati on,\piJ\

5Am no- 3- (4- chl or o- but -2-en -3 6H—t hi azol o[ 4, 5-

d] pyri m di ne-2, 7-di one (16‘6%/ manner simlar to
Exanpl e 15, Step 1, 440 ng gfgthephd t1e conpound 156
was generated in a 63 %yield as a light yellow solid:
1H NVR (400 MHz, 15 DVBO-d6) 61b.33 (s, 1H), 6.90 (s,

2H), 5. 82:5. 74 5.6 (m 4.45 (d, J
7.5dep g‘ﬁirepqm@gn eé% t{)mmﬂﬁﬁ gpﬁrf ﬁwﬁﬁw-}k “ORam

Ip t : .
pio R SLRORL B DD Blramosyl]-SH6H-thiagolo- [ S-lpyrimiging 2,7 dione

one (13B7) 0 HN SO H2NN N 157 20 Step 1: Preparation

f 5Am nqg-3-hexyl -3H 6H-thiazglof4, .5 ri.m dj.ne- 2,

G one Tn dambt ity REXARONE By o 1 A LR Y oSitpound
St erlsl,wa%%énéfﬁteafm e yid1l a8 af SRPRRIRsolH5H WAIR é400 MHz, CDCl3)
generated 1n a 35 %yield as an off-white soli

NVR & 4I0%P (ot-LD), 71846(NO=300 ) 6648 (d.FCT BYS20D 51 48589 4.4, 1H),

%%_gbr Pt (ﬁ(dﬁ&;% 8, 153 §|:f , §@4 Sol}g)s“%b (s 1), 4.25 (d, J =

6 8,6,3H), 2. 4t 268 @leH: 2§55313 0 ~SOH- 1| -O
,, OH aﬁlb N?\I%N b)HCI S—fZN )E;Elbﬁﬁ% 6X0 Ho OH 84 85 158
10 Example 54

Preparation of (3’R)-5-Amino-3-(3’-deoxy-3’-fluoro-f-D-xylofuranosyl)-3H,6 H-
thiazolo[4,5-d]pyrimidin-2,7-dione (153)

o}
o
[ =0
HzN/k\N N
/ﬁ
HO
.,

F OH
153

Step 1: Preparation of (3’R)-5-Amino-3-(2°-0-acetyl-5’-O-benzoyl-3’-deoxy-3’-
15 fluoro-f-D-xylofuranosyl)-3H,6H-thiazolo[4,5-d]pyrimidin-2,7-dione (152)

ol
Hz”ffﬁo

152

In a manner similar to Example 42, Step 1, 149 mg of the title compound
152 was generated from 1, 2-Di-O-acetyl-5-O-benzoyl-3-deoxy-3-(R)-fluoro-¢,B-D-
xylofuranose [prepared according to the method of Gosselin et al. Carbohydrate
20  Research 1993, 249, 1-17] in 24% yield as a yellow solid: 'H NMR (400 MHz,
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a) Tf20, py, CH2Cl2, 0 C, 0.5 h; Chloroam di ne base,

NaH, CH3CN, rt, 50 C, 12 h b) Nal0O4, 0Cs04, CH3OH H20,
wW@2@6/086080 - rt, 2 h; NaBH4, CH3OH, rt, 1 h; 2MEUS2005/045589

CHS()—| ref qu 5h 5 Exanpl e 59 Preparatlon of (1

I cyc@&?&?ﬁ(i 1}1“)3“,% @Qéi‘ f 26 om0 3 i = PRSI Yy = 7.6,

?;F tRifg gglgqhd,ﬁ:di@yﬁr 8f nirglise-(2, 21y, 959784, U590 6, 4.8, 1H), 5.20 (s,

- [ e 478K(@d. 2 2% b2.34, (12D), 459 Gui, 2Hprichirh,i IFBN2.06 (s, \BHyIM+H]*

10
cycl4o6|ge3nt an-1"'-yl)-2, 3-di hydro t hi ozol o[ 4, 5-d] pyri m di
r5- 5- St]z]i 2N(NRoistaRAiY13=(3F- gk sz%{efié)xyloﬁfmﬁagﬂ)oﬂ 8-

was di ssolved in CH3

rrL) f lazelplst, i pyravidior At diene (1 %) soI ut| on vvas cool ed to

?e?r of?glm?iﬁ%epgﬁﬁ §/()t(|§’9 mn’%%‘lg ﬁﬁ%mo% Ogélgﬁﬂe compound

sol utsBovas geheratedds 45 odylehbassivhite @tidatd AIMR (400 Ny, ®MSO0-d)
roo errﬁerature for 2°h 15 before it was filtered and

con Hatse 4D, T (s, 6 THgmhi kD 13- &9 (masiH, 498! (wed H)y+.01 (m,

167 Gate PGB A TR A et LSS B retial e

conc(em{lammssmfabﬂy@) RARAU T, 3557%; Hi 550] Nefy., anon@@435 71:
(3 ni). at anbi ent tenperature. Sodi um bor ohydrl de (12

ny, 1 39; MI“) Snas t hen added to the solution. The 20
reaction was stirred for amfl€85concentrated. The
resulting m xture was di ss CH2Cl12, and washed
Wi t WPrefiatian uf 3-Alpk§-amive 3H)6FBMiazl&Y.SF d peEmidihed, 7% 6le
&/gsceél filtered, then concentrated. The above product
#49so0l ved CHBOH (1 nL) and 2 MHQ (5 nl) at
anbi ent tenperature. The reacti®n was stirred at
reflux for 5 h, then concentr t)ﬁs 25 The resulting

m xture was purified by reve HPLC af f ordi ng

9.1 ng (13% of 158 as a whiN : 1H (400 MHz,

CD30D) 6 4.95(m 1H), 4.69 (dd, %/t 7.2, 5.6, 127 WO

2006/ 066080 PCT/ US2005/ 045589 1H), 4.03 (t, J = 5.2,

1H), 371(dd J:112 6.4, 14), 3.60 (dd, J—112

6. 4, 1I—p , 1.93-2.14 (m 3 nmpl e 60

5 ANISHE-13. {’*‘fpa@f&@é’f ;ﬁAJ '5dé7@ﬂ93ﬂﬁ3ﬂﬁlﬂmig2%5 dhmgmz;dmeﬂ 7-dione
, 6 g‘ﬁl azolo[4, 5- 5 d]pyritnidine-2,7-dione (160) O

0 >==0 a S>=0 H2ZN N NHZN NN AcO O HO O --~- DbAc

bAc In a manner similar to Example 15, Step 1, schemel, 178 mg of the title

20  compound 154 was generated in 35 % yield as a pale yellow solid: '"H NMR (400
MHz, DMSO-dg) 8 10.26 (s, 1H), 6.09 (s, 2H), 5.06-5.01 (m, 1H), 4.32 (dd, J =
10.3, 1.5, 1H), 4.196 (dd, J =16.9, 1.5, 1H), 3.55 (d, J = 4.4, 2H); [M+H]* 225.1.

‘ Example 56
Preparation of 5-Amino-3-pyridin-3-ylmethyl-3H,6H-thiazolo[4,5-d]pyrimidine-

25  2,7-dione (155)
0
e
| »=o
H2N/|\\N N

K@
|
N
155
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121 160 a. Candida Arctica, acetone, pH 7 phosphate
buffer, 97% Preparation of

WG 2006i06608B- (2' - O acetyl - 3' - deoxy-, Q D-ri bof ur aroByE3003645589
, 6H thiazolo[4,5-d]pyrimdine-2,7-dione (160) To a
suspensi on of nucl eosi de dj acetate 12 ?) 0 g, .0.52
molfen & foenecetond 5(/“5(.'161%%??”‘{%373’1%231@/ -ﬁg&@?ﬁnﬁ@é@[ 4,5-
(2. Q1pimi 8o ofdhed355, M) was added Candida Arctica
i Mo i zed acrylic resin (0.10 g). The mixture
decol or i Zedc marki similar tn Iixamhple d 56512y el 4ddg of te.titlfltempound
reacti.on was Stirr at. _room tenper. at; r
Col 1158 0 rgrpietit A aaetaan g wiieranics g frobuity pmso-do
g1 .3 {83 (4 xiyrereas L bt ered ddiaush oo nast 18f) 684 hetr), 6.55
The fil tegg cgze \S\gg ”r’i nsegﬁg\ﬁ% gcé?one ?3 "X fbgm_s,’ )
and (,12#), 63 54, e 1 s 2ERddded] 276Macuo. The
remai ni ng ageous | ayer was then heavily salted. with
solid NaO . Ethyl acetate vé%@gz the bi phasi c

m xt e g i 4486 of K k71 :
%ﬁa%’?n}{gﬁg%;ﬁh@ BN 4l drbShkz-2 &z&l}%@i@?fﬁhﬁz@z‘%\{gé@h |

separati ng e organic layer was dried over N
decalippdnidinobdeianedd56), and purified via flash

chromat ography (Si 02, 50-100%4t QAc- hexanes + 2%
MeOH). This afforded 155.0 ng jpf noacet ate 160

(97%: 1H 20 (400MHz, DNVSO ¢ @ 0O (s, 1H), 6.94

(br s, 2H), 5.79 (d, J = 2SN 5.63 (d, J = 8.0,
1H, 4.76 (t, J =6.0, 1H, 4.11 (dt, J = 5.2, 10.4,
1H),. 3.43-3.52 (m 2H), 2.44-2/5 (m 1H), 2.05 (s,

3H), 1.95 (dd, J = 6.0, 13.6, 1Hy [MH+ nmz 342.

Anal ysis cal'd for: Cl2H14N406S '®@.5 H2O C, 42.10;
1,4. 12: N, 16.37; S, 9.37. Foypd: C, 42.30; H 4.26;

, 16.37; S, 9.23. 25 ExamlIp e 61 5
Ami riserBE A Pre@iratitindd OxAmird- I 4-cldofasbiatribemil ) 3BH8IG idniodd, 5 -
ol o[ 4, 5-.d rim dine-_2, 7-dione (165) 128 WD
2006%476%’6’613@%‘1%%“@%%6%&)045589 OHN S>= O HZNJQN N O
HO Step I aRu@BRf dhiidPtPfxample 15, Step 1, 440 mg of the title compound

5-N-Acetyl am no-3-(5' -tert- butﬁl di met hyl siTy- 2' -deOX\l/\/-I
> - BS6rscasacibisd b 5 dbzisidas SlightieBon behddHNMREA00 MEHz,

S DRl e 6 %is@o%is,@ﬁg.sﬁfsﬂ QRSB 53%m, 15), 4.45
(d,J=7.0, 2H), 439 (d, J =7.8, 2H); [M+H]* 273.1.
Example 58

Preparation of 5-Amino-3-hexyl-3H,6H-thiazolo[4,5-d]pyrimidine-2,7-dione (157)
. O '

HN S -
-=e]
HZNJ%N N

.

157 ,
20  Step 1: Preparation of 5-Amino-3-hexyl-3H,6H-thiazolo[4,5-d]pyrimidine-2,7-
dione (157)
- In a manner similar to Example 15, Step 1, 154 mg of the title compound

157 was generated in a 35 % yield as an off-white solid: 'H NMR (400 MHz,
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Op- TBSOO + HNS TBSO + O Il >=0 I n2C=S, MeCN, S ~/

HN S HOACHN NN rt, h ~Ol >0 O 18 ImAcHN N N TBSO
W@ 208/06408mj or) 161 (major) TBSO ~OH S 128 ( ni POT/PS1005/045589

5 162 (mnor) To a mxture of alcohols 127 and 128

oY Res s T8 Thr b Sl 228 da GBsatts L alde, 4m, 1.26 m,
ti d _\ i+ trated d
b B0 85 b T A AR P M £ N e C s )

affording 150 ng (49% of aSghehe!lKe of thi ocarbamates
161 and 162 as a 10 solid n%terial: 1H NVR (400 . \Hz,

d6- DMBO) 812.18 (br s, 1H), J11.72 (br s, 1H), 8.b4

(s, 1H), 7.86 (s, 1H), 7.%50, 6.36 (m @), S>=O
6.04 (s, 1H), 4. 38-4%3&;3&%% . 3.68-3. SQE) N
2.6372°6 br maiy), 12.36-2. 47 (m 1Hp. 27175 ,
0.84 (s,=9H), 0.00 (s, 6H); H + mz 567. ¥Pep
Preparaﬂrz'gn of 5-N Y i
Acetyl amino- 3- (5' -tert - but yl et hyl sily-2', 3' - d'decky

- 15 f -D-ribofuranosyl)-3H, /6Hthi azol o[ 4,

5-d] pyridti dine-2, 7-dione (16%) 0 HN NO AcHN O WSO
i + OHN'S S HN S Bu3dSnH, AIBN >--O N O N~O PhMe,
rflx, GYUPATHN:GG, 0tC, A6 hithibioDidDe FBSOeaH, DBICN, wa) Tr 2 hTBSO

s ~S Op)NG®;, Oss, CERH(HD,100E. ) h 129 hANBBROCHDBGE 08I HC), CHaOH, refiux, 5 h
BCT/ US2005/ 045589

Example 59
Preparation of (1'R,2°S,3’R,4’R)-5-Amino-3-(2°,3’-dioxy-4’-hydroxymethyl-
cyclopentan-1’-yl)-3H,6 H-thiazolo[4,5-d] pyrimidine-2,7-dione (158)
(I'R,2’S,3’R,4’R)- N’-[7-chloro-2-0x0-3-(2’,3’-O-isopropylidene-4’-vinyl-
10 cyclopentan-1’ —yl)—2,3 -dihydro-thiozolo[4,5-d]pyrimidin-5-yl}-N,N-dimethyl-
formamidine (85) (85 mg, 0.20 mmol) was dissolved in CH;0H (3.0 mL) and H,O A
(1.5 mL) at ambient temperature. The solution was cooled to 0 °C. Sodium periodate
(90 mg, 0.42 mmol) and Osmium tetroxide (2 mg, catalytic) were then added to the
solution. The reaction was stirred at 0 °C for 1 h and room temperature for 2 h
15  before it was filtered and concentrated. The resulting mixture was dissolved in
CH;Cl; (10 mL), then washed with H,O (2 x 10 mL). The organic layer was dried
over MgSQOy, filtered, then concentrated.
The above product was dissolved in CH3OH (3 mL) at ambient temperature.
Sodium borohydride (12 mg, 0.32 mmol) was then added to the solution. The
20  reaction was stirred for 1 h, then concentrated. The resulting mixture was dissolved
in CH,Cl,, and washed with H,O (2 x 10 mL). The organic layer.was dried over
MgSQy, filtered, then concentrated.
The above product was dissolved CH30H (1 mL) and 2 M HCI (5 mL) at
ambient temperature. The reaction was stirred at reflux for 5 h, then concentrated.
25  The resulting mixture was purified by reverse phase HPLC affording 9.1 mg (13%)
of 158 as a white solid: 'H (400 MHz, CD;0D) & 4.95(m, 1H), 4.69 (dd, J = 7.2, 5.6,
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To a m xture of thiocarbamates 161 and 162 (57 ng,

0.10 mmol) and Bu3SnH (187 uL, 0.705 nmol) in PhMe (10
workgocaseosd was added AIBN (1.6 ng, 0.010 nmol pCT/TRE05/045589

reaction mxture was immersed into a 130 C oil bath

stir concgntrat ed and then submtte

71 ot EEAEHTD5 AR (030 o Tbdst4: BBy 112, 6.4, 1)
af f of g4 %1N 193-684%h @ﬁ)corrpound 163 as a white

sol i d: (400 "MHz, "'d6- DI\/SO) 6 12.13 (br s, 1H),
11.80 (br s, 1H), 611(dd Examfle#0 3.7, 1H),
3.95-4.

92 é}? =51, 2H), 2.54-2.59

(m 1H): Az’(wzg 39 (l?ﬁfylﬁudeox&ﬁﬁf”(ﬂgfwmsyl)ﬂéﬁHzthtfgoIOM,5—
m 1 1.94-1.97 (m z 0.01 (6H);
FMFH] D in/z 441. 10 sfi}e%% énlggt%eZpé?lg{nga(Sng

5- N- Acet yl am no- 3- (2O 3' -di deoxy-f3-D-ri b uranosyl ) -

3H, 6Hthiazol o[ 4,4 riinidine-2, 7y s(164) O

O HN S O HF, I\/leCN)@N EHN "N, N 16% N=TBSO

HO O O 163 164 HaNSoNUt Yon of -siloxanks (8 ny,
019mml)|n2M(20rrL) was s for 10

min, then concent®atdd And subnitted t'ﬂPfI
chr omat ography 15 (Si 02%,,5-10% MeOH+ CHC13) To. afford
10 ngy (16% of al cohol ](.)é as a white solid: OM NMVR
(400 MHz, d6-DMSO) 612115 (br s, 1H), 11. 7®e(br s,
1H),6.10(dd J = 8.4, 4.0, 1H), 4.66 (t, J= 5.9,

1|‘|) 3.91-3.97 (ma dalﬁl)lda A?btléehcéﬁne pil?‘p}fbsp%ate gl}ﬁQr; 97%.
2.51-2.58 21-2.32 (m 1H),

3
2. ofrzpq'@tleé\of F44yning- 38@ -O-aceryid’ -dzwﬂ 0- mbpjji;amszl%ﬂzéﬂ-

ilon%zgﬁ%ﬁ%é?@z&’ﬁﬁgng%?gﬂn '(156q)ur anosyl ) - 3H, 6H

t hi az ol o[’le a @@medn dﬂnudleaﬁda diaéetieane (2366 032 didol) in
S~0 _AcHN N-N MeOH H2NJ~N N 36% O HO

Y H@CCt%QL(SL% sabbopla Tgbpeptitsrbufer 4 talnh and Heh(22150mpqy was added
0. O%n@f%! Ard a w}%‘)ﬁ&%m 1 rebin (8 \rﬁ’g%‘f‘ﬂg ?r} XU d@efégﬁlzed within

ng, 0.46 nmol). e react| n m xt
25 \ﬂnmmfpaw renzymeraklitipne Thé echctibm vadidieed( £ 3odth kemperature for 16 h.
¢ on%,eli”te at& d \%Qsd acfd%cli tarllJ a gld stm&g forjl% min, the mixture was filtered
through a pad of celite. The filter cake was rinsed with acetone (3 x 10 mL), and the
15 acetone was reduced in vacuo. The remaining ageous layer was then heavily salted
with solid NaCl. Ethyl acetate was added the biphasic mixture was vigorously stirred
for 30 min before separating. The organic layer was dried over Na,SO,, decanted,
concentrated, and purified via flash chromatography (SiO,, 50-100% EtOAc-
hexanes + 2% MeOH). This afforded 155.0 mg of monoacetate 160 (97%): 'H
20 (400MHz, DMSO-ds) 6 11.20 (s, 1H), 6.94 (br s, 2H), 5.79 (d, J = 2.4, 1H), 5.63 (d,
J=238.0,1H),4.76 (t, /= 6.0, 1H), 4.11 (dt, /= 5.2, 10.4, 1H), 3.43-3.52 (m, 2H),
2.44-2.5 (m, 1H), 2.05 (s, 3H), 1.95 (dd, J = 6.0, 13.6, 1H); [M+H]" m/z 342.
Analysis cal’d for: C1oH;4N4O6S " 0.5 H,0: C, 42.10; H,4.12; N, 16.37; S, 9.37.
Found: C, 42.30; H, 4.26; N, 16.37; S, 9.23.

25 Example 61
5-Amino-3 ~(2°,3’-dideoxy- 3-D-ribofuranosyl)-3H,6H-thiazolo[4,5-d]pyrimidine-
2,7-dione (165)

128



WD 2006/ 066080 PCT/ US2005/ 045589 MeOH H20 to afford 6
nmy (36% of the title conpound 165 as a white solid:
wda kboomidasq 400 MHz, d6-DMSO) S 11.15 (s, 1H), 6P@BUSIN5/045589
s, 2H), 6.07 (dd, J = 8.4, 4.4, 1H), 4.63 (t, J =
5.9, 1H), 3.89-3.95 (m 1H), 3.46 (t, J = 5.5, 2H),
2.44-2.48 (m 1H), 2.17-2.27 dH, 2.01-2.11 (m
1H), 1.86-1.93 (m 1H); [MHY rjl 2=285. 5 Anti-Viral
Activity of Conpounds A nu Sef~Mssays may be
enpl oyed in accordance with t sent invention in
order to determne the degré'@o nti-viral activity
of a conmpound of the invention such as cell culture,

ani régp HePorép@mtlaﬁ of 2 eardarming-&0 tiertiurddimean) gt s-deoxy-2"-O-
Th
o R TSP BB L L A b2 e 27

chargsiteq by | cs of a virus in the presence of a
conmpound of the invention. In another enbodl ment, a

virus and compound of the invention are
adm ni st ﬁ oani mal subj ects suscept |H
i nf ectchy the virus. The incidef r| ty,

I engtgas@vl reg | gad, nortality rate of i nf erI onrF et c.
can b&s25 areqlN ghe incidence, H&verYty, engt
virus | oags nortalky K,>zfte oY E i on 8

observed V\%en st j ects|are adehnistered, }_he vi ru,,gHN

alone (in the ab f a compound of the

i nvent i dA)Maight i - virbs, activity of the cBrpdtihd oot
invention is dermnstr&f'ed by a decrease in incidence, (s P
severity, length, ks | 0ad, nortality rate of |
pnfection, etc in the presence of the conpound of ts¥einor)

e oMot ERE Sl hb s ara RO BB e TR hD BREoN o

ani rl) aﬁttbwwédd@& TODE (393 gt 11 18 mrhél). et e dtionRfiiré as stirred
enbodi nent, the virus is admnistered to the ani mal

subjl8dy whapapas it wes exepaiaied and suhmittesterflash shromatography (SiO,,
ano%??Ach%?@?%%%? ¢ 15%3 %‘%}??tga tnﬂatﬁre om%ggr%a%ateg ?81 and 162 as a

I nventi o eanlrra

1bef gpkd hagerial:r BENMEE(400 MHQt&kQDMS(ﬁ)@Cilm(Cbr stne) gr.oDAh s, 1H),
rate of the virus can be tested

by offet (saf L. Ff6cla/ d0n 7164t FBnpRetn( i 6,04iasHD, 438443 (m,
t
aSpl 5_@ fur :Snrgeoo(%s’a | \/a63 argg)@%(ﬁrlﬁger un?‘@ Mﬁ?ﬁzmﬁ (s, 3H), 0.84

anl r(rgI9H)$0LbDes;t6$1)ﬁ{MnH]*tm@|5671i me points
post-infection either in the presence or absence

conp&iind) ErenardiomngleatY-heralettintadtl rﬁerfgbtffzéldém@hadwly 23"-dideoxy-
lg i r D- rlzlg' %?18%]{ yJ %H %ﬁaﬁz%zgfogh 3. d]?)gru;l}}ﬁne% 9\%10}1 akg) of

frus asses esénce of " virus
in a sarrple Qaf t er grovvth in ceII culture gromh on a

,Eo

per m ssi bl gy h medium or growth in subject using
any met hod/l.a\lel -Km8wn in the art, for exanple, but not
l'i mit edAt®, noassay (e.g., ELISA; for discussion

regar di 2%5 e. g., Ausubel et 131 WO

2006/ 06 USZOOS/ O 5589 al BuasﬁﬁlS\;BNl994 ?
gggg’ocm S I}D.dVb| eCUlA i:IJ\N Owo PhMe, rfix, 64%

o TBSO
161 (major) TBSO .
" S
‘ o~ 163

Im
162 (minor)
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Inc., New York at 11.2.1), inmmunofluorescent staining,
or i mmunobl ot analysis wusing an anti body which
wo powaoe®peci fi cally recogni zes the virus to bePerEs30e8045589
or detection of a virus-specific nucleic acid (e.qg.,
by Sout hern bl.ot o ana tc.)..ln a
speci fi ce'fé%ga’f ftﬁ{]\-lﬁ;c?r AT Q’z%ﬁ?"g@% @rl‘dlﬁg’d’lwd
obt aBWSAH (187 6L ABTERMmdIMndSME (101AR) arsewas 5&1&1@&% (1.6 mg,
infected cells or an infected subject, preparing a
ser | QP 1Qimmed). dhe tractioremixts! \easanmarwdsutq ntpQ® C oil bath, stirred 20

hat t bl e t
e S SR b OB R HERE i B B0 s0%
5i nesi0 ALCHEL), Qiﬁoréth 98 Qn% %I%)%?coﬁb@ﬁncﬁl&ﬁasdd Whikd Qﬂld 'H NMR
of the virus that al he energence of single

pl addee MHA&sMQ2 8 1243 (bh%dmellc&l(hmdlklh@ kh@dwd =814, 3.7,
i | IS BB i Do Ghe SRR A B B B mih 223 G 1),

gr ovt. 10 (s28H),2f0422.Y3 (S 1HN 12045107 @a! 118104265, $13), LOT@I (561{) [M+H]*

by the titer of antibodi es agai nst the virus in
subj’é/ét441Ant| body serum 15 titer can be determ ned by

. %9 flgrepfuﬁzgog Hﬁ%ﬁ(ﬂsﬂy}éﬁﬁ%&%&%’fﬁ rdz &%@yzgo%mnosyl )-

fragmeaH itz 6B MSOIFA R CBN ARPe ntitated by,
e.g., ELISA Add?ntd?onally, in Vi vc()ﬁg?tlwt of a

Formula I conpound an be determ ned by d| rectly

adm ni stering the H E__r_l tQe %E,@st anH NPT—;\?e

coll ecting biolo

t hroat swab, sp Um br ncho Zfﬁfoal veol &t Iava e,

urine, saliva, b serun) and teaiomgiiée fluid
for anti-virus activity. In enbodi nents wh sanpl es

to be assayed for virus |evels are biol ogical
fluids/clinical sanplhes (e.g., nasal aspiraiee, throat

o1 00, - orh Sapiifh S FRRAEHETeE me ) 3R h o lackFroo mu)

in tvaststiaed ¢& 1|O&nm5ﬂi§ﬁ|cﬁﬁcd‘n[r@t€ﬂ ah®kihitted MM IANhAnatography
intact cells can be direct lt%gi processed, whereas

15 5 01(81Qss SvliOfnMgOH-RHLdY) teef Wayg 6F6%mgf slovhabd64 py swhite solid:

ol | ESEREoD \BE USRS & (i? e 17 7§2§;@”§§¥,& 10.(dd, J =

et c)8.Q4.@nent hesrady 4.9, 6 1, 391—§9bf(ﬁi hiBgRse (1Y = 5.9, 2H), 2.51-2.58
br ot h/ a%éd’- bl ood a etc suspensi ons can

be. (Mo AFod-2y2.38 s THYGal9 @ngfé)ﬂ()é -318 (1BODKY 1£85¢1.87 (m, 1H);
'n 30 tenperature, followed by a PBS, pH
JRE A

++ free) wash under the sane

20 On@tép Drephietibn BES Uelifo-8aY, Peliiesy SREPABS il dhodyl ﬁFH ldH-

vol-ume of PBS for analysis. Primary clinical isolates
conthipenlalf, 3-dlpcinidiee2s/-diane B85hi xed wi th PBS and
centrifuged at 300xg for 5 minutes at roo@
tenperature. Micus is re ved fromthe Jﬁtj%rface Wi th

a sterile pipette tHNp I | Kool | ets exugshed
once nore with BB /]!\‘3 O06080H,N

PCT/ US2005/ 045589 undg; the sagg% condi t | on§ Pellets
can then be resuspen n a small volH$e™f/ PBS for
anal ysi s.

164 165
To a solution of acetamide 164 (19 mg, 0.058 mmol) in MeOH (3 mL) at it
was added K,COj; (64 mg, 0.46 mmol). The reaction mixture was stirred 18 h

25  whereupon it was quenched with HOAc (53 uL), concentrated and triturated with
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I n anot her enbodi nent, a conpound of the invention is
adm nistered to a human subject infected wwth a

WO 200a®6608e i nci dence, severity, |ength, viral P¢DES2005045589
nortality rate of infection, etc. can be conpared to

ortal ] . te. can pared to.
rror ¢ MEDEGRS Fedf R e a6 6 Fhe e EpBound 832 i sotias
s ubj AR (400 Vs, e ISKD) R11VES @81111 6@5%9982@{)%0@@@1 8.4, 4.4,

conpound of the invention or in presence of
pl acEbo4.6Ait, i/ =/4.9 al H)adt§ova. Qil(nm,lehé 46(111';1@516 1), 2144 2.48 (m,

i nve t d e | i.nci d e,
soveltr S17a B0 2R vt ey PRPTRS aabORM AT e 285
isNT eghti-Wal REGvity 6F G8mbogdPr €sence of t he compound of

the 1 nvention. Any netho nown in the art can be

used to denemhene assays mayrhglemployed iny10¢cnrdmcs whtheb¢ present
such S t hose desc |bed evi ous .onal in

o1 vanBRebi e S B aRnPbE e o ang- Ll St srrindhynd of the

by dhv&gioh ¥udoy déll%hﬁﬁl*en ghifnBPm68¢TP, QA dirPnisthat RN t§ BLmAA subjects.
human subj ect, coIIectlng blologlcal fluids/clinical

sanphhesissays gescrifad hereismpy be wsed o assay vyabgowﬁmm time to
1B O ik p SR St RS o LG e i Bpof & bomBound of the

sanpihesitibar antl-V|raI activity (e.g., by addition to

cells in culture in the presence of t he Vi rus).

Met abol i dhaBetherosmRadimentpa yips A arppanpoyd of ghejinvention are
pr o t g

o 2R e O i REE Skt QKR o (FRE ko Gkl R
i nveantidencej sevmhtg leogh, vi‘rustlbmy nm*rmhty mtsef vfecdeon, etc. can be

1 ];]; gg)tgllp\é%él r.u&ﬁ% e {?‘ﬁé?/ ES g&,ﬁs ]g)r ﬁ,ﬂﬁs%ajlty rate of infection,

tr ansé obsRekd ﬁhélfk%b}é‘é&yaﬁﬁdrﬁﬁhs?&b@ﬁk vifiRA1dnk (InSh& M¥Mce of a

that such transformations nmay vary with hepat ocytes
f r orpodipofied efithe gp@uﬁ@@ |Amt1avm;actwimbf thefcbmpomd of the invention is

alism th S
5 ochaisnS By fle e ta FidRe, RS detald ads RadSnpigticy rae
vas dfehesticak €. inQhe Pkttt Of R ofipoah®bf the $hvRlibh.t th apsf ecific
Formul a | conpounds 14, 15, 13, 114, 30, 103, 67,
20nd endodpnensdhe v agesskths comparyd ofélwmmtgmsarqm@ystered to the

hep t

he? B8 ik O LB I iy g i

c onpdutinisterzd t6 e aninisindubieot befae thooq@apdueddf t@lntdigion. In another
nmet abol %abl|lt of fanticlovir was also assessed.

Pr eﬁa?%ﬁ? ‘ef%lmp% Genpgynd ekths ieypahien ds almipistesqd to the animal
cyncg e¥rfiepat ocyt e suspension (Lot #: Cyl4l)

: ur ase fron1CeIIzD rect (Tucson, AZ).
ZﬁbpatocyﬂnanmhmhaMMdmnMMdmagnﬁﬂhmﬂ&mfﬂkeanmshmbékﬁ%dby

was purchased fromlin Vitro Te ol o (Bal ti nore,
SRR inssal Bbstiniseitmnis 6/20 3555 otpiige Iiroat iab, sputum,

CY N YIS HYSIVEBIAK Pa)(/ag@ Rifne C@éﬁ@a DHRRIE B4 2in Y BS mHuBRA0E dnimal

fromfresh cynonofgus nbnkey hepatocytes in

hepatibjests et mnktlplmtumg powmqamn&ctmhelthmnehﬁ presenonodbsence of a

g oﬁglgﬂwlpllélﬁ) %ﬂ.ﬁ? }valétrloq %lg{l measurlng levels o v1rus nIn specific embodiments,

30  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,

immunoassay (e.g., ELISA; for discussion regarding ELISAs see, e.g., Ausubel et
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article addition) was 1.0 mllion cells/nL. 5

Preparation of Stock Sol utions Existing 100 mM st ock
wa@eloasmes i n DMSO were used. The concentr at i oPeT/USL005/045589

the test articles were checked using UV-vis mcropl ate

! o Lo PAHE CoigeP i RoeR i Miledustd g ek detln S % Soms,

122 1 d ONEW SR b PSS, 18@@5@%&%%3@&&@1@ YefnHdbRs raﬁ&'lysm
in renovabl e 96-wel | “tubes, each containing 320 L of

fr eslhmgwn@nbbcgiyswm}n muhmaclﬁcqﬂseresqumsshmwnmtotbhassayed or
densj .0

nopaEtsLyTkol hEtameH e Rudrs L G B SUansiR pfig pERTRCR analysi,
Br eetdicubated open at 37 C, 95% hum dity and 5% CO2 15

for 30 m nutes. Reactions were initiated by the o

addi t i on lop sperific embedipentayirtlditersgan be dricuvineé by pbieiting

w1+ AP Eud i St o iBersfiRpET pThisdf sibiect

dengiréparing Beerifl Ailution oSls panple @Rd iife@@ b hbhkslayshds cells that are
m xed by I nverting the tube several tinmes. A iquots of

50 GusEPEhe éfaeﬁeqt@ac’flﬂﬁhe Eiayerss Pemape eelsgiransforaed cgll Lines,

1h o Jefit (B kB, o BTRYANiS: SPal iy P Bowsifhr W Mnergonce of

120 sil‘igmjple@)es The pygess cah tixmshevemiatedrand ltiat wich] aiter 3Xp1€ssed as

under 95% huymi dity and 5% CQ2 Preparati on of Sanples

f or P%Fmg\tm’&r%é‘?lgﬁ r%éa"flPWe poi nts, reactions

were ter At esbciie ddiodfidic! the r&Ilthr}éQ)ffelvﬁﬁglﬁQ&bﬁéc‘?@anbe

solution to each tube containi e react

25 sstpeated by the titheofConipodies agamsoﬂlet\hmssn the ssbject; i Amtibody serum
s .the foll.own 5 nL of |tr1 taini

145 et e B FEERAEea BY af i or - Ebubtr i fclop Siigle, but o

f or Mnkitedas, tle am@HRY df%ﬁtll%@rbr:bnﬂbo @%1 ment Iserum samples can be

calibration curves were prepared i'n the follow ng vvaP/

To 8pantitaed byl 4.2, ELEPenddditionally, imeive @cmwtye)f@u Ecym@fa compound

1. 25 I lLion/.ol), 1

oS ST o ek SopEREHBE L CeomEHARG F Bt g

t he coneq@dEEblbgiclFRAdE !, Sabd) abiadté, AlroaBGh by , broncho-

added. Imredi ately foll ow ng the conpound addi ti on

2800 alveolsr lavage. swisp, sebiva blasd, pwanmbakiestingshe fawdor angiyvirus
WO %Qﬁ‘% 66080 PCT/ US2005/ 045589 All quenched sanpl es
wer e t on wet ice until they were processed for
anal ySI S InEi“mbndmimys wikdre sampleditous 3gayad lﬁmmi‘ustlmls are biological
Mul t e Vrte (WAR Scientific duct s or
appr Szcﬁw %@@d@salamra&% w%dsm%tu& ropchasplyeolar
(3, f §3uf FY N
(10EI émqg%lei%gléeoég?me I nto gﬂ%aﬁan 22‘8’%2?? tain in tact
296- we]ld Jrnapiles fremapbjeets echtbinirgy naessclld wdiebe dlrd:crtb'g:emessed

S B i 2B s 985 P ST SES) Al b4

permissive cell line (e.g. primary cells, transformed cell lines, patient tissue samples,

‘C')

etc) or growth medium (e.g., LB broth/agar, YT broth/agar, blood agar, etc.). Cell
suspensions can be cleared by centrifugation at, e.g., 300xg for 5 minutes at room

30 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

interface with a sterile pipette tip and cell pellets can be washed once more with PBS
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of the test article using an appropriate LC/ M5/ M5

nmet hod. Bi oanal ysis The conpounds were quantified on
wW@RoosBbad8®0 LC/ M5/ MS instrument in 10 the ESIPEDES100M/@45589

MRM (rul tiple reaction nonitoring) node. The summary

of the results on Fornula | prodrug degradation and

pr odiider thespmmeeqnditions. Bellethcanthan be @S‘is.Pen%élb‘F‘@ small volume of

Con t i .0of the Metabolized Product Fornmed in

Cyng%§ﬂggéﬁ%§%'ey Hepat ocytes after 2 hrs Incubation

of 50 M &f asotherembodirherf®y octmigpundaf ithe iavdntivatiabdhinisteted to a

Product Concentrati.on (g Respans Conpound Produc

10 PStan SIS hlsciet ik p htus . THR Tejdopss. SOy Iene Byl load.
$34 n%'rta?igy"'fﬁf‘e ofdRfetdidn, ¢k, LariBe contted thlihd ficidetide, severity, fength,
1.7 + 65 148 14 76 132 21 I

8 14.7 ++ .4 +++ Fanticlovir
Penoiirel loed, méxtdity ratd 6f infectipesitc. opsoved glsmranrskbjects infected with

hepat ocytes c ounds 14, 15 . 114, 30, .103, 67

65" Y Fths GBYERF SLacqraprutgiagie iFiioniy dn B B hror a

yi elghckhse Aﬁt’i-"vﬁﬁpﬁﬁi@it? of the-cMipoliRd 8POE il atiod A4lchionbiated by a
the first three Formula | prodrugs and 134, 117, 141, .
157 dedragse inimtidedee, seessivpdength| wiral adrinettality ratp ob infeesion, etc. in

encj clovir. 135 WO /066080 PCT/ US20Q5/ 04558
PEnTE Rt pERerPlR B IRe KR, S BRERH Rpdup 18 the art can be
Cel lysed t3RBIMrmies drtiarad hctbligafl anabRebLkukEad thosd déscribed previously.
( PBMCs) are_preﬁared by standard nethods from human

bl ood and\dslittonghly nigvivoyacviipel & Eerngila hpiedeia @a bepjeigrmined by

cell i {C ' L []. . .
ot et Al 3RSl ffgh B BERRAAD sobi 2k Soflcting
gr adiicogical dhiids/dlingel sammplés @9. madaif dsyirate,ahroatdwal) spigum, broncho-
t he conmponent of. whol e | ood that_contajns, | eukocytes
1and 2plealeelavage. upigessahive, biaads gr sesbmland testmedpe piolpaisal
cent I i i. i n . I L.
co oDl WiEs Bt RS RRCSARY 64 D0y IRtk B in
| owethe pregbnb¢ obdheoriuk). porti on of the separated m xture.

Metabolism of Formula I Prodrugs

The Formula I prodrugs of the present invention must be metabolized to
20  Formula II compounds and other compounds of the invention in tfle body if they are
to serve as effective prodrugs. Hepatocyes often are used to assess the degree to
which a compound may be transformed in the body of an animal, and it is known
that such transformations may vary with hepatocytes from different species in a way
that reflects metabolism in the whole animal. See Seddon T. et al., Biochem
25  Pharmacol., 38(10), 1657-65 (1989).

A study was undertaken to evaluate the metabolic stability of Formula I
compounds 14, 15, 13, 114, 30, 103, 67, 65, and 76 in the presence of fresh
cynomolgus monkey hepatocytes and monitor the formation of 6-oxy metabolites,
i.e., Formula II compounds and other compounds of the invention. For comparison,

30 the metabolic stability of famciclovir was also assessed.
Preparation of Fresh Hepatocyte Suspension

Fresh cynomolgus monkey hepatocyte suspension (Lot #: Cy141) was

purchased from CellzDirect (Tucson, AZ). Hepatocyte Incubation Medium (serum-

free, sterile) was purchased from In Vitro Technologies (Baltimore, MD).
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PBMC Purification 10 Freshly coll ected donor huffy

coats were obtained fromthe San D ego Blood Bank.
wE@BMeeconer e | sol ated fromthe huffy coats usi nBCT/US2005/045589

hi st opaque- 1077 gradi ent (Si gma) essentially as

described_in the nuf acturer's protoco). Buff

wer e transtenPagostt & ¥n{1 YF FUSRFDS RS P&%/Rff?ﬁ’sfa m fresh

addeqnbRoful Mddkey NQattBot e@fmﬁ a"t@cytel\iﬁ&‘ﬁbaﬁgn Bedjum at the

hi st opaque- 1077 vvas under ayed at “the bottom of 15

eac rconcdm;aum o€ h. ZS\MHlomles/udn {The fingledcwettatips @oncegtritom (after test

30 mn roo er re without brake in a

5804?“?? aqllf”f‘)u‘ﬁ@nf( 8&?#15%.“'?1'% top PBS |evel from

gactprgﬁakpﬁlmg@ém%}gu@ﬁd di scarded and the bully coat

| ayer " transferred to a fresh tube. The total vol une

was made Emgsting B9 mM sipekrsobrions anBMS(éWlemdehe cerfpentrations

centrlfu ed s, at roo

¢ emst i Stk P Th i e e B 33 b FEy Caprection

t i mepefficidhtSBErel dateimined WRBNRE absbftRn€Ldfl a frEBMPrepatd BMSO
was then resuspended in 30-40 mM conplete (RP 1640)
medistockpBi#23. were seeded at either 2.5 or 7.5 x 106

el | npl ete nedia (Ix and 3x seedings,

r%es 136Hatio So) and allowed to rest overnight 25 before
corrpound Reaptist sigpérsions 4vere prepared Hie rep@d viableaitichw sl elibas, each
were then coIIectgrle centrlfu ed for 5 mnutes at 735

x g GoRtaaping §20 plof fredh cpom gﬁﬁg%@yﬁlypaéf)cyi% sppspension at the

EL Fﬂ%ﬁﬁﬁ}‘({g} gﬂ%ﬂ?ltg 13 Co or rru?IIIH 4@g?gg§§%t&;&§or rrul?auo{l In[ledlum

conplderisye axixtucs vere peApoubacs op@ﬁ at 5E°Q, 9vénbunnidityand 5% CO,
e ate favorabl e oral .deli characteri sti .

3 530, P e ou ot BE e it A e p Estggtcte

o mqloﬁ‘“c‘oﬁé’exﬁn%Bﬁ toABh '&ﬁ)e t6 9&8@6&% ‘fféuﬁlrbohbﬁmfé\ FioHs BissdﬁiM for the

experinments w th conpoun escri
lit etesﬂﬂartrodae(s)—@de]hmlhmduﬂ.pmﬂaieaslltybﬂ heaémtﬁmcsaspamstohm each tube

entlretles reU ent No 1,426
o st 7ed Bramargie e P CER 8 AN of G tyfom cach

2006£0668 %Qsﬁ%ﬁéf b ReROGAPHaREA Into kG é%ﬁimﬂﬁpreﬁiév%ble@%tv@élt tubes
Application Publication No. US 2005/0070556), which

281 sdpes@be pax Bme ghinhtakernat B, BAMKG 600, ehd 120 romutes) nEhe open

AccdPe gt nbRed Py Seerlr S eduifoph @ hsihas o
t he Proy@midnost Sedles for Analysis

At predetermined time points, reactions were terminated by the addition of

150 pL of the stop solution to each tube containing 50 puL of the reaction
25  suspension. The composition of the stop solution was the following: 15 mL of
acetonitrile (containing 1 pg/mL nebularine as an internal standard and 0.1% formic
acid) combined with 1 mL water.
The calibration curves were prepared in the following way. To 80 uL of cell
suspension (at the cell density of 1.25 million/mL) 10 pL of hepatocyte incubation
30 medium and 10 pL of the appropriate concentration of the compound in hepatocyte
incubation medium were added. Immediately following the compound addition, 300

uL of the stop solution (see above) was added.
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5 expressed as a percentage of the level of IFN-a

i nduction by either 32 or 100 Misatoribine. ELISA
WEe@b06mB0 Human | FN-a ELI SA (#KHC4012) was perPOT/DBZHORB45589

described in Biosource protocol. However, to ensure

that read S re wthin the |inear., 10 range of

det ect i orfll BRRIENLSAPRISE WrEe kear 1 We! i PilLjeY wee pyocessed for
di | upGfsik: &h@@ﬂéy)@verélgﬁxé@ﬁslhi#ﬁ)elﬁﬁ%ﬁ ti-Qubd VéRekef (PWR
x 106 cells/m seeding) and then anal'yzed together

wi t FSaiendificltRrediicts) parapatenimatelingd] sssondshandcesmiréingedet 40 rpm

rof daone 3 B0t Bhes Al H o o Bor HRETEARIIRAL) s tasterred into
5NV &l anQef X1 B Lved ﬂlﬁgj evapdpiad ﬂoﬁ?yﬂés?ﬁhc?&% 5geljr,@econstituted in

rel ative tglsatorlb In“the follow ng range
0- 10820 (doopelittiwatkd2cetdifitile, lddl andlgBed fonthe3Rrent forf0dtd metabolites
Compaounds 152 and 165 51-100% Conpounds 32, 160, 130, -

and ofafe tesiotigle bR 80 ARRopgate LEAMS{ME mathed.1 oo

134,4:14n and 153. 20 Conparison to |Isatoribine
The ‘r‘e@‘u‘#@

denonstrate the remarkabl e superiority of
134 and 1P dompoisds werelrjuantifigd dn aneAPBOO0 L.62/MS/MS instrument in

nhanc t .of N- odquction from hugan PB in
1§ S BRT s Bve M LeRiE v SO RSt Bfodse e sprpiay of the
I ndygqftsidh FoiBR 1RRMirsg d@gﬂﬁ&tﬁﬁ%@lﬁ?&ﬁlcﬂgéheﬁdﬂénlggiggﬁin Table 1.

pg/mM 1FN-a induced by an identical concéentration

si gni f i ARy A S b St LS i =i doeth Gt
at 100 M 4R$hiocRBPAHID Kb MLuBARSH dFSB NI Ha®rmula I Prodrug
especially Tor weak responders to i1satoribine (Teft
panel offofinglades MetabblZed When seeding i s increased
to 3X, phe differenge betweedrodist gapepnfradon () 5 Response
pr oducedORPOUsy 100 MESt agent is Iess clear-cut
al t hotugh vijgualTy appagent and statirsigcally 137 WO

- 2006/ 066080 PCT/ US2005/ 045589 significant (right
panel, Figlies 1 and122. Wen the corddéhtrati on of ++++
both 134 122 is ﬁ? M at 3X seediﬁ however , bot+r]l_+
134 and 122 dramati cd y and unexpecte@dly outperform
i satoribinaq(right pasgl and inserts xfy Figures 1 and4+
2). 51t is to be understood that the foregoing
descripti o is exenpld¥y and explandlety in nature, +++
and is in ded to ill,dstrate the in fion and its
pr eferredtﬁgn‘oodi ms\ntléﬂ.f Thr ough rout ?ﬁ(h%gl
experinmentstion, thei1grtisan will recqgnhi ze apparent +
nodi fications and variations that may be nmade wi t hout
departing $¥om ‘the d8rit of the invértion. Thus, thet

++

i nvention ’%3 i nt endeqﬁo be defined ngty, by 10 the St
above description, but by the follow ng cl ains and
t hei r dgmoidbwent s.Penciclovir 5.9 +
15
In fresh cynomolgus monkey hepatocytes compounds 14, 15, 13, 114, 30,
103, 67, 65, and 76 as well as famciclovir are metabolized to yield the corresponding
6-oxy metabolites: 122 from the first three Formula I prodrugs and 134, 117, 141,
157, 148, and 132, respectively. Famciclovir produces penciclovir.
20
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138 WD 2006/ 066080 PCT/ US2005/ 045589 What is cl ai ned
is: 1. A conmpound of Formula |l R3Y >=X R2Z NNR
wob@easdsd Xi sOorS, YisOorS, Rl is H alkyl,Per/ys2005045589
cycl oal kyI or heterocyclyl, R2 iIs NH2, - NHC(O) R4,
RS o 10 4 IS

i ; : Kyl
R6 and R@eﬁﬁ&rilﬁﬁ&ﬂ?ﬁ@ﬁéﬁdcléar &11‘8 @B Mdﬂ‘s\) |are%'reﬂ£&?6§‘ Standard
with nitrogen forma 5- nbered heterocyclic

ri ngethrgls from lpHReRhvd md R@ prrlsnaﬂly Cm;pn}édanlf rygnocytes, NK cells,

Y LAl geRnthe oD SRR T¥hg by MR BEE e o purifE by

5 NRE&RY S, srafierdden AT Buffy Eodt NFERE ABE Ednipbh f whol
-G -Cr- tglgli 1? or tzfICf(@(%)uI(?)M vvheref?j;] vvlgen X is 0, Ypl Senéo o

and bk®d; that iqontgins lgikocyies apBplatRpts. dnwem, Prify cqrigare pepgeed by
0 FEAFE G o Sul I b BB A e e
su b&ppérlﬁl&ﬁlallyyel-aﬂd shibistviet tedblsodseellgitish dfitheseparated mixture.

hyd r&gﬂ al kanoyl, al kyl am ne, 25 am no, aryl,
cyc PEM& Purifisgion ocycIyI a2| do, C1-C6 alkyl, Cl-C6

6; Iall<§lalalr(ny ?éesﬁél g@g@%&*ﬁ S A ncgat &e@cgﬂaﬁﬁé ¥rornqhe Bn Diego
C2- Bload Batﬂty IPBMATR weire) 1so&fbddfmin thefbukhyi @iatsnnmgﬂﬂstopaque—IOW
nt %;ardlil nt ‘(ssdlgma) %Qs%ngarllly aSr(?eSCI‘l te ru(l) tl?etglanlyfufac%gr%r s protocol. Buffy
coats were transferred into 50 ml centrifuge tubes and PBS added to a total
volume of 35 ml. Next 10 ml histopaque-1077 was underlayed at the bottom of
15  each tube, which were then centrifuged at 259 x g for 30 minutes at room
temperature without brake in a 5804 R centrifuge (Eppendorf). The top PBS
level from each tube was removed and discarded and the buffy coat layer
transferred to a fresh tube. The total volume was made up to 50 ml with PBS
and the tubes were then centrifuged for 10 minutes at 259 x g at room
20  temperature. The cells were washed an additional 3 times with PBS in this
manner. |
The cell (PBMC) pellet was then resuspended in 30-40 ml complete
(RPMI 1640) media. PBMCs were seeded at either 2.5 or 7.5 x 10° cells/ml
complete media (1x and 3x seedings, respectively) and allowed to rest overnight
25  before compound exposure for 24 hours. The cells and media were then
collected, centrifuged for 5 minutes at 735 x g in a 5415 C microfuge
(Eppendorf) at room temperature and the supernatant anélyzed by IFN-a ELISA.
The ability of Formula I prodrugs, Formula II compounds, and other compounds
of the invention to demonstrate favorable oral delivery characteristics and to
30  induce immune responses when administered by a selected route can be
compared with the results of similar experiments with compounds described in
the literature. Hereby incorporated by reference in their entireties are U.S.
Patent Nos. 5,041,426 and 4,880,784, and U.S. Patent Application No.
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WD 2006/ 066080 PCT/ US2005/ 045589 car boxyl, cyano,
hal o, hydroxy, 5 nercapto, nitro, thioalkyl,
w0 mmmso -C(0O2-(C1-C6 alkyl), -C(O2-(ar yI PCT/US2005/045589

C(O 2-(cycloalkyl), -C(O2 10 (heterocyclyl)
_O.(

al oy BT SRS P e &%@%ﬁ' AT 20 OIS e

- 0 (cﬁéc‘l&@ By

) al kyl am no,
-3 al kylg“gumgm%y gl%tlr?g% Sgt’(“c“l‘%yoa al kyl ) -

C(O) amno - O (Cl-C6 al kyl)-C(O -al kyl am no,

-0 (C1-C6 al kyl ) - S(O) 2

O (Cl-C6 al kyl) -

S(O 2-al kyl ami no, -0 (CleCd_aP®9l)- S(O) 2 15
di al kyl am no, -O- (Cl- I“kg C(Olsadjr@hieyl ami no,

-0-aryl, -0-heterocycl§¥q,

HC(O) - (C1- C6 al kyl),

-NHC(O - (C1-C6 al kenyl), -NHC(O-(aryl),
NHC( O) - (cycl oal kyl), -NH860) o@het erocyclyl),

oty by ARl B ovinht R s ot s cpesnyon ac

-INHxBhes § el @b diYd ok 3T HRAevel WEEP l@gl%}%glllé%ither 32 or 100

al kyl yal kyl am ne, - 0-(Cl-Co al ky

am ne,

- NHG(Djisat@ibié  al kyl ) C(O) ani no, - NHC( O) - ( C1- C6

al k
al k

al kyl am ne, -N O-(C1-Co6
%@@r@wgt\é yl ami ne, I_ﬁ(l—nz O§ (C1-C6

*\ {11 o IR A Cro ) (s SRt hscepey

al kyBiasauncg proiddol. Gowbvea) th thurél(Hﬁ) re{:hklmlgk wesnwithin the linear

1_0“::&% _{fgte&ogfﬁ@}d’ky sgi)%r%g%i ggﬁ e ¥y;?10ally diluted 1:3 (2.5x

é:\lﬁof)bag(/%)i Sz&ggrﬂﬁb E% 1)1_5 (7 Bl'ilsl((p)cgl‘ls(/ﬁ‘ﬂ yée)lmg) Nid e affiyzed
S( o?tggﬁh«w@mm@lutmapgmmmmplw )Thespm)ezltratwn in each sample

di al k @)

el 5, e Dl P IR b sandged gpsve.

- NHS( O ( arhd dompohii( 6)thée Mﬁfbﬂt%rkéﬁilﬁbltedii@N -a induction from PBMCs
- NHS(I%:( het erocf\;&lﬁg‘%ghﬁ NHS(C1- C6 al kyl), -NHS(aryl),

IRHS (e

Vo il iRgtpyit Kplleyvipgapngescyci yl ), wherein

each of t b t her
opti onal Id;?s%bg%/&? gg Lf)éﬁ?&? E‘g?%{l%g%t s sel ected
from am nid-50%0 OA&pﬁﬁﬂ@/mﬁ&&Q%CT/ US2005/ 045589

20

25

30

51-100%: Compounds 32, 160, 130, and 137
>100%: Compounds 133, 34, 147, 121, 122, 134, 117, 132, and 153.

Comparison to Isatoribine

The results demonstrate the remarkable superiority of 134 and 122 to .
isatoribine with respect to enhancement of IFN-a production from human PBMCs in
vitro. Figure 1 and Figure 2 show plots of pg/ml IFN-a induced in human PBMCs
from compounds 134 and 122 vs pg/ml IFN-o. induced by an identical concentration
of isatoribine. The results may be summarized as follows.

At 1X PBMC seeding, both 134 and 122 induce significantly and
substantially more IFN-o, production at 100 uM test compound than does isatoribine,
especially for weak responders to isatoribine (left panel on Figures 1 and 2). When
seeding is increased to 3X, the difference between the amount of IFN-¢ produced at

100 puM test agent is less clear-cut although visually apparent and statistically
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Cl1-C6 al kyl am ne, C1-C6 di al kyl am ne, Cl-C6 al kyl,

Cl-C6 al koxy, Cl1-C6 al kenyl, d-C6 hydroxyl, and Cl-C6
whyaeosspad kyl , each optionally substituted by BPBNS2005/645589

hal o, and nitro, or a pharnmaceutically acceptable

salt. or. hvdr.ate thereof. .2 euh0 n [
pha?gﬁﬁglgﬁﬁ/tiqgg]inl ancfélgblfegt}l aends 1 Fﬁloe ?{Qﬁéff?nzfg Ieltr%lt%:oél oorf P%hgl34 and
t o 120is3naiNal 3XResdnd) hERev e, Dtk 138 and 122 doAROiVAIL) Oid

phar maceuti cal |y acceptabl e salt or hydrate accordi ng

t o unrsKRPeIEdly pHeEPHN Ratqribing (right paneld insgrsad Atguges 1 and 2).
phar maceutically acceptable salt or hydrate according

to claim3 wherein Xis Oand Yis S. 5. The conpound

5or phar ngGet betldbitdaarR it fdRegolel deBériptid 8 eRemplary and
according to claim4 wherein is selected fromo o

O ogxplapatory i natwye, @dds| igewiqd to iljysiraye thy invention g ity pepferred

o bt S0 ol peaR (o DGt g e
H | $ppaterOnidddicatibld ddariatidny thit4ndyBe, maddwitBout 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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1. A compound of Formula I
R3
(X
|
A Ay
RZ7 N L
I
wherein
XisOorS,
YisOorsS,

10

15

20

25

30

R!isH, alkyl, aryl, cycloalkyl, or heterocyclyl,
R? is NH,, -NHC(O)R?, -NHR®, -N=CHNR‘R’,
R’is H, Cl, Br, or OR®,
R* is -C;-Cy-alkyl or -O(C;-C-alkyl),
R’ is -C1-Cr-alkyl,
R® and R are independently -C;-Cy-alkyl or together with nitrogen form a 5- or 6-
membered heterocyclic ring,
R®is -CHR°R',
R’ is H, -C;-Cy-alkyl, cycloalkyl, aryl, heterocyclyl, —NR“RIZ, or OR? R
R s -C1-Cy-alkyl, cycloalkyl, aryl, heterocyclyl, -NR“RIZ, or OR’ ,
R'! and R" are independently H, -C;-C;-alkyl, or -C(O)R,
wherein when X is O, Y is S, and R® is H, C], Br, or ORS, R!is not H or B-D-ribose
or esters thereof,
wherein the above alkyl, aryl, cycloalkyl, or heterocyclyl moieties are optionally
substituted by 1-4 substituents selected from
hydrogen,
alkanoyl,
alkylamine,
amino,
aryl, cycloalkyl, heterocyclyl,
azido,
C-Cs alkyl, C;-Cs haloalkyl, C;-Cg hydroxyalkyl, C;-Cs alkoxy, C;1-Cs
alkylamine, C;-C¢ dialkylamine, C,-Cg alkenyl, or C,-Cs alkynyl, wherein
each of which may be interrupted by one or more hetero atoms,
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2006/ 066080 PCT/ US2005/045589 | L and p F/ F AOF N
FC HOO % The conpound or pharmaceutically
accept abI’@Y8%Yy or hydrate according to claim 1
selectedcggﬂg,mCI HNION-OIl >==0 '"NSO 2N HN NN O
2 NNN O HOOOOOCHICH3 Il sO OHOOHOO 5

halo,

hydroxy,
5 mercapto,

nitro,

thioalkyl,

-N=N-NH,,

10

- 15

20
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-C(0)2-(C4-Cs alkyl), -C(0),-(aryl), -C(O)2-(cycloalkyl), -C(O),-
(heterocyclyl), -O-(Cy-Cg haloalkyl), -O-(C;-Cs alkyl)aryl, -O-(C;-Cs
alkyl)cycloalkyl, -O-(C;-Cs alkylheterocyclyl, -O-(C;-Cg alkyl)amino, -O-
(C1-Ce alkyl)alkylamino, -O-(C;-Cg alkyl)dialkylamino, -O-(C;-Cs alkyl)-
C(0)-amino, -O-(C;-Cg alkyl)-C(O)-alkylamino, -O-(C;-Cg alkyl)-S(O),-
amino, -O-(C;-Cs alkyl)- S(O),-alkylamino, -O-(C;-Cg alkyl)- S(O),-
dialkylamino, -O-(C;-Cg alkyl)-C(O)-dialkylamino, -O-aryl, -O-heterocyclyl,
—NHC(O)-(C;-Cs alkyl), -NHC(O)—(C;-Cg alkenyl), -NHC(O)—(aryl),
—NHC(O)~(cycloalkyl), -NHC(O)—(heterocyclyl), -NHC(O)—(C;-C¢
alkyDaryl, -NHC(O)—(C;-Cs alkyl)cycloalkyl, -NHC(O)-(C;-Cg
alkyDheterocyclyl, -NHC(O)-(C;-C¢ alkyl)amino, ~-NHC(O)-(C;-Cg
alkyl)alkylamine, -NHC(O)-(C;-Cs alkyl)dialkylamine, -NHC(O)-(C;-Cs
alkyl)C(O)amino, —NHC(O)—(Cl-Cﬁ alkyl)C(O)alkylamine, -NHC(O)-(C;-Cs
alkyl)C(O)dialkylamine, -NHC(O)-(C;-Cs alkyl)N(H)-(C;-Cs alkyl)C(O),-
(Ci-Cs alkyl), -NH-(C-Cg alkyl)-C(O)-amino, -NH-(C;-Cg alkyl)-C(O)-
alkylamino, -NH-(C;-C¢ alkyl)-C(O)-dialkylamino, -NHC(O)-(C;-Cg
alkyljS(O)z(Cl-Cs alkyl), ~NHC(0)~(C;-Cs alkyl)-S-(heterocyclyl),
—NHS(0),—(C1-Cs alkyl), -NHS(O),—(aryl), -NH-(C;-Cs alkyl)- S(O),-
amino, -NH-(C;-Cs alkyl)- S(O),-alkylamino, -NH-(C;-Cg alkyl)- S(O),-
dialkylamino, -NHS(O),—(cycloalkyl), -NHS(O),—(heterocyclyl),
~NHS(0)(C;-Cs alkyl), -NHS(O)(aryl), -NHS(O)(cycloalkyl),
-NHS(O)(heterocyclyl), -NHS(C;-Cs alkyl), -NHS(aryl),
—NHS(cycloalkyl), and -NH-S-(heterocyclyl),
wherein each of the above substituents can be further optionally substituted
by 1-5 substituents selected from

amino,
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AOOHOOJ HICOHICHIC O H3COO0- H3CO~-OH O p O
WOLR®s06608N / | S>--O HZN N N H2ZN N N N | S~p BCT1IUS2005/045589

HZNJ\WWAN N HO -JI-Op HOO H3C' .: HO OH "110 "O

HO- ""OH O . NHZN N N | >=0
J" H2N N N ol\é C%kgyﬂ@oe‘jgg?%kgaﬁm e O-OHd S OH
O. WO O=S5=@- GAMVRZWWW@PCE’%@ZQP@% QddeRY!, and C;-Cq
HNNN-OS~O%§8€9 N ~ OH2NNH2NNNd 0 "HDp
HO Ol \ p p2 ¥syl, eagh optionally substituted by
cyano,
5 ‘halo, and
nitro,

or a pharmaceutically acceptable salt or hydrate thereof.

2. The compound or pharmaceutically acceptable salt or hydrate according to
10 claim 1 wherein R? is NH,.

3. The compound or pharmaceutically acceptable salt or hydrate according to

claim 2 wherein R? is H.

15 4. The compound or pharmaceutically acceptable salt or hydrate according to

claim 3 wherein X is O and Y is S.

5. The compound or pharmaceutically acceptable salt or hydrate according to

claim 4 wherein R! is selected from

20
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)=0rr>=0 HZNNNNI SSOHN~NHNNNp 2 OO HO
jo F.p~F .pHN3;. 0 N SSOO H2ZNNNp HZN N N O
wW@2048M660B0 N 0 A O -0 O OXp O pXp o-/"O Cl O NPESHES2005/045589
N S~= SS==O N NNNHNNNHNII~ NNHO HO OXo o
OXHNNN-OHNNI N~p HNNI N O,2 jof HO ' 'y O

2
, -upH O HO OH OO0 145 WO 2 / 06

PCT/ US2005/,045689 N S>==(00-O H2-N N0 H2N~1" N N.®

np~\ ip~ "© 010/ 0 0-0 0-0Q E | >==0 NJg-MN_OJN >

N O HN N NESgPN,N 2 oHO O pfo/o 960 HO. (/]-O

| S>=0 | N>=O ~ o~ ”o—( HO "oH
(0]
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N~N N~O H2N N N H2N N
21 ~-NI ~NI , C d NO O H2N N H2N N H2N N
WOR20050086080 rjCs O NS N N H2 N and HzNJONP@/H2NMo0M045589
H2N N FO.. O FXN FC -O5 p 7. The
conpound or pharmaceutically acceptable salt or

hydrate adeording to.glaim6 sel gctedyfyomN . %k N~

r>=o | HzFo’~ N N H2N N H2N N HzN "~lo O e
HO , and b HOOo =0-~0 O \10 147 WD 2006/ 080
PCT/ USZ00% 045589 A compound /of Formul a ¢ 3ON

l Y>--X 1:1 R2 N N RI5(RL4HC) -~ HL111l',,. R1\)§‘51
RI7\\\" '’ ssRI9

OHO SOH Oo HO SCH " >=0 N
N

6. 'The compound or pharmaceutically acceptable salt or hydrate according to

claim 1 selected from

>_
il
e
/

N/ S
@fo
HoN N N N
NN Ho/\d ’ /\d
O \—t=cH s £<CHs
3 = H H
i\—o oE °

O//—Z—
/

4 cn
Y
o

O,
ov

5
NTX—8 N7 S>=O
|/I >=O NS | N
HN” N N p »=0 HN" °N
0o HoN N N o
)]\o ° HO” XOJ o \¢P° ’
HaCm 0 HaCm—, Haom—, 0
HaCO o—/< HCO  OH =0 ©
N N S>=_-o
I/I >=O H N/k\N N N7 S
. HoN” N7 N
0. i , 2
HO o
O ’
HO  ©OH 0 J—
\H/O\\ ’O_< HO\\\‘ ’/OH
N/ S
NP NS o
\/\/I[ =0 NP NS H NAN | N/E
N 2!
HoN™ SN PN I >=o0
HN” N7 N
o
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Il wherein Xis Oor S, 5 YisOorS, Zis Oor CH2,
R2 is -NH2, -NHC(O R4, -NHR5, -N=CHNR6R7, R4 is

WO ao60F6080 kyl or -Q(Cl-C7-al kyl), R5 is -Cl-Crprel/kgio05/045589

10 R6 and R7 are independently -C -C7-alkyl or

t oget her W|th t gogen forma 5- or 6- nenbered
het er ocycl i c ¥ >—_FQ.3ISO-| S R4 is H -
or -CHz- é} ~&8 al kyl, Ri5lis quoal kenyl N
-0C(O C1_18 alk OC(O)ar'iﬁf\' b'r OC(O)het;ezN

15 R16, R170 and R19 age i ndefendently H

N3, al kyl, -( 0, CHONGOE(O) C1_18 aﬂckyl
OC(O)aryI -dS( O 2aryl ﬁ Ry are an “OH
al kenyl ,  of°~RLP and R1 tdg her to forma
dioxolerlng 0 is Hor alkyl, orl, 20 nis |
or 2, wherei R2 is NH2, then one of the foll ow ng

must be present: Zis CH2; either nis 2 or mis 1;
at |east one of R16, R17, R18, and R19 is halo, N3,

al kyl, or (CHEJ 0 wherein mis 25 1, and wherein

if RL7 is and R19 got H, and WN&r ﬁ}:o
|fR17|s Nn 6 and R19 a/(re/]VLI;I}t:d)]en RI ?,\‘/& N

F; 6adR17aeanaIk-erm 8 WO 20067 06608

PCT/ U82005/ 45 9o herein the Qbox¢ alkyl, Qryl, o ,
cycl oal of hét erocycl yl O et ep are op aNy
substit d by }4 - tituents Selegjed from .~ 0O
hydrogen, al kanoyl, \5 alkylamine, amino, aryM OJ(

cycl oal kyl heterocyclyl azi do, Cl1-C6 al kyl, Cl Co6

hal oal kyl ,N/%QG hydr oxyal TI%:CG al koxy, -
)\ [ =°

Q o)
qu\ ﬁ "o ﬁ .lo/U\ J
Q o) O\/\?

)a re %y

-l
N)IS NS NP NS
[ »=o N)\/E 0 [ =0
\II\I/§N R \N| N>= HzN)%N N
/\d HO/\d ’ HO/\d >

>
Oun,

X
O

e

z S Z S = S
o= T o 1 o

HgN N HzN N s H2N N O
s J il

HO O L o~ 88
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10 al kyl am ne, Cl1-C6 dial kyl am ne, C2-C6 al kenyl, or
C2-C6 al kynyl, wherein each of which may be

WO paoe/06apt ed by one or nore hetero atons, car bPXYIS2005/045589
cyano, halo, 15 hydroxy, nercapto, nitro,
t hi oal kyl , -N: H2, 20-C(O)2-(C106a|k|)
-C(O 2-(aryl), )-\C(]O) 2=6cycl oal kyl ), -
(het erocycl yHaN; C1- Cg hal oal kyI
al kyl)aryl, -O(Cl- allkyl ) cycl oa '\Lyl (Cl
al kyl)heteroc cl gl , 'Y CT- Cp al kyl ) ani noo @o 1- C6
al kyl ) al kyl am o, YO-X.C1- C6 al kyl ) di al ky
-0 (C1-C6 al kyl9 - C( O\ am no, - O (Cl- \f
al kyl )-C(O) - alk%i ani O(ClOGaIk ) - %fé) 5
am no, -0 (Cl- Ikyl) S(O) 2- alkylamno -0 (C1-Co
al kyl)- S(O 2- dial kyl am no, -O -C6

al kyl | kyl ani no, -0Va 0 0- het er ocycly

NHC)(/Og E:(C;:l\ %:Qzl), - NHE)'Y >L=os al keny! )éN VT\FO
- NHO( OF#'ar'V1 ), - NHO( O) - ( yl),

-NHC( O) 4, bq@!ocyclyl), o(|C1-C6 al I aryl

- NHC( O) - E’Cl- al kyl) -NHC( O -[( CI- CB 3

al kyl ) het egécycl yl, - ) C6 al kyl) no, %
-NHC(O) - (C1-C6 al kyl)al kyl ajd ne, -NHC(O) - (CLl-C6 b
al kyl ) di al kyl am ne, -NHC(O 1-C6 al kyl)C(O am no,
-NHC( O - (C1-C6 al kyl) C(O) al am ne, -NHC(O) - (Cl-C6

al kyI)C(O)diaI kyl am ne, -NHC{O)-(Cl-C6

aIkyI)N(H) C-C6 alkyl)C(0)2- (A-C6 al kyl),

155 10,2006, BsRgs) bCTi SaDna leets af gy,;;wﬁi o
a

-NH-(Cl I) C(O-di yl ami o, -NHC(O) - ¢Cl1-
al kyl) S( C6 al kyl), HNFD(g}(Cl Co6 O
al kyl)-S-(he ocyclyl), -NHS(©L2-(L1-C6 al kylcﬁ ’

-NHS(O) 2- (aryl PH - NH (Cl-Cs al kyI§>—~<S(O)2 am no, —6_<o
-NH (C1-C6 al kyl)- S(O) 2- alkylamn -NH (C1- C6

al kyl)- S(O 2. al kyl am no, - N Q 2- (cycl oal kyl ),
- NHS( Q) 2- (heferlpcyeioyl ), - NHS( >Q@ al kyl ),
- NHS( O) ( akt#i") N"-NHS( O (cycl oal Iﬁ

-NHS( O) (het erocydl yl), - NHS( 06 al yl), -NHS(F&NyI
o and’ - NH-S( et rQ)c clyl), vvherHel

- NHS( cxcl fal
each é3 substi tue further
optionafly substityfed 10 by 5&' _Eltuents o'

sel ected from

. 0~
~
s
L= T
HoN HgN)\\N N
Hoﬁ I A(_J |
’ B /U\O O
HO"  "oH 0
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am no, Cl-C6 al kyl am ne, Cl1-C6 dial kyl am ne, Cl1-C6

al kyl, Cl1-C6 al koxy, Cl-C6 al kenyl, Cl1-C6 hydroxyl,
w@ar@eds086 hydroxyal kyl, each optional ly subspeT/usmds/045589

by 15 cyano, halo, and nitro, or a pharmaceutically

accept abl e szy\t hydrate, or tautomer thereof. 20 9.

The conmpoun® or pharnaceuticabl’y™ acceptabl e salt,

hydrate, og# oner accorc“ o claim8 \/\h@f% >R_2S

is NH2. 10J.T Smpound or phar mEeeuti cal |

accept aBt™e bl t], hydrate,Hf Naufomer accof I&I ng t

claim9 gpherein R13,is OR 25 11, {The gonpoufd Qr o
phar macelit | alol accept abl EOs ? hydr at e,” or° t aut mer

accordi ng a| m 10 wherein s 0 and Y i ﬁ‘ﬁé
! /u32005/ 0458890H12. The conpotfhd oJ<

WO 2006/ 0 0 P

phar maceut al | ccept able salt, hydrate, or tautoner
according to cIa|m8 selected from OHOH OH H-'--N
I N-O N~ | N N~O 2N O ON N11~- NN O HQO
0 HOCH3|0 SOHO(]—|O)HO/ ?)—I(}|SI\VN\

SNOHZ‘NNN'N H2NNH2 NN N

o) ,
O

S o \ o} any
- pAp
S NTX—S
N/\IS "f\ =0 |/I =0
o)
HzN)l\N/ N>= , HaN" N7 N HzN)\N/ N
‘ XN K@N\ » i y
> ZCl
cl
e Or o
l =0 [ =0
HzN)%N N HgN)\N/ ""\LI\ HgN)%N N
’ -
NO,

. Z S
T o “/[>=o NA|L‘°;>=0 HQNL\N&/'EN%C’ 0

HoNT N

F F ,and O -ulo/u\ .
“ \ \ .
FOSNTF cl , HO 9

Yo

5
7. The compound or pharmaceutically acceptable salt or hydrate according
to claim 6 selected from
)\\/\/‘[N>=O NG S o N4I >=O )\\ | >=O
- j\ SN e SN HNT N
O Nile) o o O
HO , HO , and )J\O O
o (0] ’ ’ 3 O
2 z o)
?/O‘ /kO OH 0_< D 4<
10
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woi20doMeddso HO O

OH

H2ZN N N

AG- "OHO OO

OHNS OH
H2

HO 8, oHApcompyynd of

PCT/ US2005/ 04558
N~O >==0 2 H2N

10

15

1I

wherein

XisOorS,

YisOorS,

Z is O or CH,,

R? is -NH,, -NHC(O)R*, -NHR?, -N=CHNRR’,

R* is -C;-C7-alkyl or -O(C,-Cr-alkyl),

R’ is -C;-Cy-alkyl,

RS and R’ are independently -C;-C7-alkyl or together with nitrogen form a 5- or 6-
membered heterocyclic ring,

R" is OH or SH,

R is H, -CH,OH, or -CH,-O-C(0)C}.15 alkyl,

RY is OH, alkenyl, -OC(0O)C.15 alkyl, -OC(O)aryl, or -OC(O)heterocyclyl,

RS R R and R" are independently H, halo, N3, alkyl, -(CH,)nOR?,
(CH,)mOC(0)Cy.15 alkyl, -OC(O)aryl, -OS(O)aryl, or R* and R'7 are an alkenyl, or

R and R" combine together to form a dioxole ring,

R% is H or alkyl,

20

25

misOorl,

nis1or2,

wherein if R? is NH,, then one of the following must be present:

Z is CHy;

eithernis2 ormis 1;

at least one of R'®, RY, R*®, and RY is halo, N3, alkyl, or —(CHg)mOR20 wherein m is
1, and wherein if R is N3, then R'®and R" are not H, and wherein if R'7 is OH and
R!6 and RY are H, then R'® is not F; or

R!® and R' are an alkenyl,
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HO""OHOH NS OH OH H2N-N |

HZNNNOp HO i HO FF'OH
H2N N H2
0O

=
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W@206hdéo®-p cs J_ N N N O H2N N N BrTss
""()—|'AO|OO"ok, O OH O-10p O-OH CH OH
" et g et an Gelallod, (i sietenyig Rigs i ppignally

O\
N N JuBMithtel b9 1EXubbtifdents Qkledi=d H@IIQ" p-/-~
152 WD 2006/ 066080 PCT/ US2005/ 045589 CH

~O N O HANdFgNH2N N O O. -uCOH O
alkanoyl,

5 alkylamine,

amino,
aryl, cycloalkyl, heterocyclyl,
azido,
C1-Cs alkyl, C;-Cg haloalkyl, C;-Cg hydroiyalkyl, C;-Cs alkoxy, C1-Cs

10 alkylamine, C;-Cs dialkylamine, C,-Cs alkenyl, or C»-Cg alkynyl, wherein
each of which may be interrupted by one or more hetero atoms,
carboxyl,
cyano,
halo,

15 hydroxy,
mercapto,
nitro,
thioalkyl,
-N=N-NHo, ' x V

20 -C(0)2~(Cy-Cs alkyl), -C(O)z-(aryl), -C(O)2-(cycloalkyl), -C(O),-
(heterocyclyl), -O-(C;-Cg haloalkyl), -O-(C;-Cg alkyl)aryl, -O-(C;-Cs
alkyl)cycloalkyl, -O—(Cl-Cs alkyDheterocyclyl, -O-(C;-Cg alkyl)amino, -O-
(C1-Cp alkyl)alkylamino, -O-(Cl-AC6 alkyl)dialkylamino, -O-(C;-Cg alkyl)-
C(0)-amino, -O-(C;-Cs alkyl)-C(O)-alkylamino, -O-(C1-Cg alkyl)—S(O)i—

25 amino, -O-(C1-Cg alkyl)- S(O),-alkylamino, -O-(C;-Cg alkyl)- S(O),-
dialkylamino, -O-(C;-Cs alkyl)-C(O)-dialkylamino, -O-aryl, -O-heterocyclyl,
~NHC(0)—(C;-Cs alkyl), -NHC(O)—(C1-Cs alkenyl), -NHC(O)—(aryl),
—-NHC(O)—(cycloalkyl), —NHC(O)—(heterocyclyI), ~NHC(0)—(C+-Cs

‘ alkyDaryl, —NHC(O)—(CI-C6 alkyl)cycloalkyl, -NHC(O)-(C;-C¢

30 alkyDheterocyclyl, -NHC(O)-(C1-Cg¢ alkyl)amino, -NHC(O)-(C1-Cs
alkyl)alkylamine, ~NHC(0)-(C;-Cs alkyl)dialkylamine, -NHC(O)-(C;-Cs
alkyl)C(O)amino, -NHC(0)~(C;-Cs alkyl)C(O)alkylamine, -NHC(O)-(C;-Cs
alkyl)C(O)dialkylamine, —NHC(O)-(Cl-Cs alky)N(H)-(C;-Cs alkyl)C(O),-

(C1-Cs alkyl), -NH-(C;-Cs alkyl)-C(O)-amino, -NH-(C;-Cs alkyl)-C(O)-
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OC.1,0pOOOM™HI ~-O0O0~ OHOH N-S>=p ~ SN
H2NNNH2NNp OIOHOHO, and\ /OOH O 0O HO

WO 20060656080 13. A corrpound sel ected from OH OH EBEX/UB2005/045589
OH | S)-—OS>OI =OSS '"ILI HZN N N HZN N N H2N N

N H2

N L g@%o@igﬁa%ya@@@mﬂﬁ% aNHGER g

>O<x 32 oO HQu@ S)@ %(@l g%mgﬁ —CNHC(Q) (c1~06 m%)g @Hte%yclyl)

0SOH 153NMSEDHECoE%s @QWDPGNH@QQDGW%SE@Q(CK% @quM@)z-
amino, -NH-(C;-C alkyl)- S(O),-alkylamino, -NH-(C;-Cg alkyl)- S(O),-

5 dialkylamino, -NHS(O),~(cycloalkyl), -NHS(O),—(heterocyclyl),
~NHS(O)(C;-Cg alkyl), -NHS(O)(aryl), -NHS(O)(cycloalkyl),
~NHS(O)(heterocyclyl), -NHS(C;-Cs alkyl), -NHS(aryl),
—NHS(cycloalkyl), and -NH-S-(heterocyclyl),

O
0

wherein each of the above substituents can be further optionally substituted .

10 by 1-5 substituents selected from |

amino,

C;-C¢ alkylamine, C;-Cs dialkylamine,

C;-Cs alkyl, C;-Cs alkoxy, C4-Cg alkenyl, C;-Cs hydroxyl, and C;-Cs

hydroxyalkyl, each optionally substituted by
15 cyano,

halo, and

nitro,

or a pharmaceutically acceptable salt, hydrate, or tautomer thereof.

20 9. The compound or pharmaceutically acceptable salt, hydrate, or tautomer

according to claim 8 wherein R?is NH..

10. . The compound or pharmaceutically acceptable salt, hydrate, or tautomer
according to claim 9 wherein R is OH.

25 ‘
11.  The compound or pharmaceutically acceptable salt, hydrate, or tautomer

according to claim 10 wherein X is O and Y is S.
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I>==o>==oH2NNN 2 N N N H2N N N, and FFFN
O

I O arnmaceu

ncceptbl 6 TLARTPA RRb it Bl AEeRL T sald hydgatg,or ttomer
conpound sel ect ed frqg@ogﬂn ml%ml@btegsﬁouls NSNS

O\O ~I~~1 HN N N KIH2NNH2NN N HN N 1O

HO, and O HO O HO(]—|SG-¢¢x~rora OH
phar maceut i caFl dydrate, or tquto

thereof. 104 Gamposi tion
conpri si ni%?'\é phar tabl e k /K >=O

OH
OH s
OH AN
= S
)N\ [ p=o NSNS HoN lN/ 7=
HoN” N7 N | ] o 2
HoN” >N N
O nmQH ’ o * O o s
HO O
O HSC $ 3 HSC ~ O
OH HsCO OH HO'
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carrier and a conpound according to claiml; or a
phar maceutically acceptable salt or solvate thereof.

wa 300806608he phar maceuti cal conposition accor di PgI/US2005/045589
clai m15 wherein the conmpound is selected from 154 WO
2006/ 066080 Bﬁ” US2005/ 045589 Nog rxs>=o Ni Sr S

H2NNN~’%H2NNNH2NNN2 ,Jo jo HO
and OO O bH 0~0 b-p oN & maceuti cg
accept ahi, ﬁ)Sﬁ ;\%n? sol vate tnq\[/g:\;g\ggbA met hod)\of /EO

rmdulatlnglmruecytoklne activiti in a pHN ert ,
conprising: 5 ddmnistrating to thel patient g, 0,

t her apeut .o gor proph 6 ef fective aé'uat

of a con‘ﬁ’oun f claim 1l _or pharpeeecutdcal ly “OH
accept abl e 't “om solvaté theré&of.°r8. The nethod

according to claim 17 wherein the conpound is sel ected
from 10 S~0 HZWN —ppS~>OiI ~ " ~ CH2ZN NN
H2NNNH2NN np)~, AjoyHO , HO Y, d
0 -~ - |j /n\ |z)=l@Hb-- 0 197 Arrethod of tn

a hepatitlsHﬁﬁl VINug' i nfection INT d ent co

adm nistrating to the pati er;_p d%h Napeutl caT'

prophyl acti ®al |y ef ective t of a co ound of ,
claim1 a utlcaIIyH@ bl e salt
sol vate er eof ?Dhe nmet hod @or ding to cI al

wher ei n the comﬁoun(ﬁ’ s sel ect eoFfro?H H2NNE N NS . Oﬁ
rr>=orH2NH2NNNH2NNpA p
OH OH

N"N N
) HNTONT TN N
g o)

- o
- -

OH

N= S z S 2 S
0 N N
NPR g0 PP 1
| NTR

O
3.0 3. ©
X ¢

, o)
OH OH OH
S z S = S
N7 N N
\)I =0 ):I =0 \J\/'[ =0
HoN" N7 N HoN” N7 N H.N” N7 N o
HO/\d ’ ' ;32'”0[-’ ’ (\OQ'HIOJ]\ s
&1
0
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HOHOY "1 and o o0-0 OQODbH .0~0 20 155

WO 2006/066080 PCT/US2005/045589
OH OH
S
e L =0 e L =0
HoN" SN N HN” N7 N 0
2
0 »IOH , Q --'IO)J\
lll ?
0 o}
OH O\/\l ?/o :< \f
OH OH
= S
A= x
HoN” N7 N
Ho o) "OH ,and \n/ xno
OH ) o
HO
o
13. A compound selected from
OH OH OH OH
)I =0 /i =0 [ >=o | =5
HZN)% HgN)%N N HzN)% HaN™ N7
o]
O fo) ,
Ho . NP » AeN° > A0
HO : 0 : 0O o /1 o
o—< o—< )\—o° o _/{
OH oH
NS s
| N/\:S )'\l/l =0
HN™ N TRV Vi
(o] o) ,
/lLO O ’ 2 )J\o O
0 0 o}

OH OH
N”X—C, o)
=0 L o=s

N~ N P
HzN HoN™ N
o . o ,
HO HO
HO OH HG OH
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WO 2006/066080 PCT/US2005/045589

OH OH

B LT W

HN" N N HaN
2
\N ’ . H
B K@L |
— cl

Ci
. OH OH . OH
[ =o ])I =0 “ﬁ[ 0
S o N o g
NO, |
OH OH

s oH OH NJIS
N NS NS [ >=o0
);i =0 N)\/I[ —o N)I =0 T ey
HeN™ N ’ HgN)%N N HZN)*N N and ° i
F F ;

or a pharmaceutically acceptable salt, hydrate, or tautomer thereof.

5
14. A compound selected from
OH
OH OH OH
)IS s NN ' )N\/l o
N= Z
[ =0 N)i 0 [ =0 HoN” SN N
HZN)%N N . )\\Nl N>= Hszk\N N 02
P Y & O z
HO  ©BH BH o< b—(o
or a pharmaceutically acceptable salt, hydrate, or tautomer thereof.
10

15. A pharmaceutical composition comprising a pharmaceutically acceptable

carrier and a compound according to claim 1;

or a pharmaceutically acceptable salt or solvate thereof.

15 16.  The pharmaceutical composition according to claim 15 wherein the

compound is selected from
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WO 2006/066080 PCT/US2005/045589

= S
HgNj\:N\”A/'\P:O )\t =0 ] N)N:NI,?FO /I =0

HoN H2N

2:
(e Blile)
(\i , HOXJ , Ho/\fj , and )J\O/\d ,
0 ] L O /
TO o OH o< "b—(o
or a pharmaceutically acceptable salt or solvate thereof

17. A method of modulating immune cytokine activities in a patient comprising:

5 administrating to the patient a therapeutically or prophylactically effective
amount of a compound of claim 1, or pharmaceutically acceptable salt or solvate

thereof.

18.  The method according to claim 17 wherein the compound is selected from
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19. A method of treating a hepatitis C virus infection in a patient comprising:
administrating to the patient a therapeutically or prophylactically effective -
15 amount of a compound of claim 1, or pharmaceutically acceptable salt or solvate

thereof.

20.  The method according to claim 19 wherein the compound is selected from
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