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

Thi azol o[ 4 di n-2-one Conpounds and Prodrugs Thereof FlELD
OF THE INVE%I%W%@] invention is directed to 3,5-dsubsPFTHEHEAepe
3,5, 7-trisubstituted-3H oxazol o and

3Ht hi azol o 4, 5- d] pysiDidubstinAed B8d ARPAYRABstRAIBRD45l0 ahd 8HEOf
that have i rmunonpdul atory activity. The invention is also directed
to the therapeut i Ehigzolgldcpipyemidin-drene Gempoundsandyodenes Shereof
pharmaceuti cal conpositions containing them and to nethods of
treating di seases and disorders described herein, by admnistering

effective anobunts of such conpoyEL.IROE THE INVEDRFIOMCKGROUND OF THE
| NVENTI ON The | ast few decades have seen significant efforts expended

in exploring possi l?IheinVnBﬁi‘api@uﬁIB@et@éSS disulifriechandahnl -tipubstivated-3H-
nuct eos des 't nep gallo ol B¥NEIoia's AGHEARLAIen R AARAPA SUEE" |V

bei ng mar ket ed "asan revers
transcriptase itiudredsitha hmamﬂmmo@ﬁlﬁtorylﬁﬁnwtﬂ.dﬂ?he ﬂﬁﬁfnuo’:}'[ﬁ?alwdiréck&ﬁ to

guanosi ne nucl eos de anal og Ba]%avl r. ﬂ’ébe not to a
particul ar t_he_ eraﬁ??&‘l"é’S STAZETRECT CBWBQ} %3“89"1
directly inhi b'cbh@@sﬁl&fé cBﬁGaHﬂ&,e!ﬂeﬁ,r and{tt WRFhod® ¥f jﬁédtiﬁﬂ'dﬁéﬂs@dqaﬁfd:m&érs
i mune functions, or sonme conbl nation of these ot her nechani sns.

One of the st udiewlbgéhmg» bﬁéamssﬁg@g\ﬁff@wvamn@v@ pﬁsush compounds and

i nununonodul at %g d‘ﬁ%stl vity is

5-am no-3- ((3-DB-r1 bofuranosyl t hi azol o[ 4, 5- d] pyri m di ne-2,7(3H, 6H)
di one (7-thia-8-oxoguanosine). For exanple, certain

pyrim do[ 4, 5-d] pyri m dine nucleosides are discl osed in U S Patent
No. 5,041,542 to Robins et BACKGROUNIOR THE I 'y (¢

agai nst L1210 in BDR

3-0-D-ri bof uranosyl t azOfégv[c}écgdeg?;%etréle%?g'gmgganég%fgrr%ss%xrpa?dedmexP loring
significant i mmsmﬁethempbwc useg bfiglianipe amaiogseand phicleosides Itﬂereof A namber
proliferation din yivo activit al nst i Ki For v1r are
B ool osed U, antifesidestiloB s st B Sherkein? sxapuv Bl Bge,foclifing

A number of pulHIVCRbégSandaask! isldbitel Sehiab 8T Q4E, aﬂacmyla'rc and the
derivatives of the thiazol q[4, 5- d] yrimdine noiety

: e.g.,. US
Pat ent Nos. 5, @ﬂ‘l@?}? n&ﬁﬁo% “4%-‘@ ac%v?ﬂk'&rnoéﬁd@mg t"Ja Pmlgaft@?&h ,

30, 1341-49 (199dko ag ovide beifits b{AfE ﬁ%blt%ﬁlg]%ﬁtﬁoé%éé
VO 2006/ 066080 PCTT U82005 e BV R PR TP The

present i nvent itemox &3 stimplatiomofiwist Busungifunsbions, ouserde conbidition pf these

or other mechanisms.

One of the studied guanosine analogs with demonstrated
immunomodulatory activity is S-amino-3-(B-D-ribofuranosylthiazolo[4,5-
d]pyrimidine-2,7(3H, 6H) dione (7-thia-8-oxoguanocsine). For example, certain
pyrimido[4,5-d]pyrimidine nucleosides are disclosed in U.S, Patent No.
5,041,542 to Robins et al. as being effective in treatment against 1.1210 in BDF1
mice. In addition, 3-B-D-rib0ﬁ1ranosy1thiazolo[4,5-d]pyrhnidinés demonstrating
significant immunoactivity, including murine spleen cell proliferation and in
vive activity against Semliki Forest virus, are disclosed U.S. Patent Nos.
5,041,426 and 4,880,784 to Robins ef al. A number of publications have also
described non-glycosyl derivatives of the ﬂ1iézolo[4,5-d]pyrimidjne 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).



trisubstituted-3H oxazol o and 3H-thi azol o[ 4, 5-d] pyri m di n- 2- one
conpounds, pharmaceutically active prodrugs, phar maceut ically active
netabolite rmaceutically acceptable salts, an

phar naceut?vcf)a:f%[]‘g&g ®ent abl e sol vates thereof, whi ch ar BCT/UE304{/043389

i mmunonodul ators. I n anot her enbodi nent, the present invention

enconpasses a nethod of treXMUMMARYDETER INVENTEONatitis C virus

infection in a patient in need thereof conp nsmq@admnlsterlngto

the patient a ther agd®gPresantigvestiondessings 2079l Sa-figubptitutedrand 343, 7re

amount of a 3, | 2SI W‘a’ﬁﬂﬂlg and
3H thiazol o[4§ggigf%i§lr&?r§}§¥)n Smcj)%lg%corrpf%{all;cl%45 prodni g thﬁ@e &, In
a general as pecpharmdaaltmallyemuwrpmcbﬂat pmrnacepticallyugsve hetabdlites, 3, 5-

di substi t ut d 3.5 7-1risub H oxazo and

S th azol ope, Phomepgitcalth pe Bkl SRR ORAGRAGYD Mtopiaplesgivgres oy
N~XNR 15 | mawfﬁwmch&a&eﬁﬁasmﬂmﬁﬁfosmatﬁ is H alkyl, aryl,

cycl oal kyl, or heterocy% R2 is NH2, -NHC(O R4, -NHRS
-NECHNR6R7, R3 is Hp ergrnbo fmepgathe praseptinventioppocompassey g method of
-(d -C7- al Ky treatifFo evegm%Z h@]%akﬁﬁi ¢ viths &irehe34 1195 aﬂeﬂﬁﬁ%&@ﬁ@f&oy
-Cl - Cr-al kyl or toget er with nitrogen forma 5- 25 nmenbered
het er ocycl i c ricogpriFsg pdmin(ytFRgRio ttRPpatientia thﬂwﬂlmﬂblloﬂyrophﬂy@ﬂ@ﬂy kyl,

Y bl kyt ey bty g i St 4 5 gRalelo et opolg pd 37

i ndependent | y Hhiazdlb[4(5/d]pkiyidin-Grone Gﬁ:@m,doiam&ﬁg)tﬁéﬁﬁﬁow
PCTI US2005/ 045589 wherein when X is Yis S and R3is H _C, Br,

or OR8, R is not Hppsraamlasprsbdhe ‘BYGDEQF Eslafey fogyesdspes that are 3,5-
disubstituted and 3,5,7-trisubstituted-3H-oxazolo and 3H-thiazolo[4,5-

dlpyrimidin-2-one compounds of Formula I

R®
N7,
M
-
RE7 N Ly
‘15 I
wherein
XisOorS,
YisOorS,

R!is H, alkyl, aryl, cycloalkyl, or heterocyclyl,
20 RZ%is NHy, -NHC(O)R?, -NHR’, -N=CHNRR’,
R?is H, C1, Br, or OR®,
R* is -C;-Cy-alkyl or -O(Cy-Cy-alkyl),
R’is -C3-Cy-alkyl,
R® and R are independently -C;-Cy-alky! or together w1th nitrogen form a 5- or 6-
25  membered heterocyclic ring,
R® is -CHR'RY, | '
R’ is H, -C;-Cs-alkyl, cycloalkyl, aryl, heterocyclyl, -NR"R'?, or OR’,
RY is -C1_-C7-a]ky1, cycloalkyl, aryl, heterocyclyl, -NRuRu, or ORS,
R" and R" are independently H, -C;-Cs-alkyl, or -C(O)R®,



wherein the above al kyl, aryl, cycloal kyl, or heterocyclyl nvieties
are optionally substituted by 1-4 substituents selected from5

hydr ogen, al kyl am ne, amno, aryl, cycloal

het er ocycl ?/‘ﬁjﬁﬁg@ég% do, Cl-C6 al kyl, Cl-C6 hal oal kyl, E%)g@zoos/mssw
hydr oxyal kyl , Cl1-C6 al koxy, Cl1-C6 al kylam ne, Cl1-C6 di al kyl am ne,
C2-C6 al kenyl , wierdi2whbn 3 ikenylis SyddRFiinH, €@, @ORMRE s moaid da@-D-ribose
I nterrupted by one or, nore hetero atons, carboxyl, 15 cyano, hal o,
hydroxy, merc&pesers thergdfo 20 thioalkyl, -NeN-NH2, -C(O) 2-(Cl-C6

alkyl), -C(O 2- (Lye ) xe bz : -er

%01c1 06 hal oATHRLAS e SpERpL A LR Jor el iy pORRET GEflolly
al kyl ) cycl oal kyhbstind&d 63 1-@Gubdtiknehisseleetedfrpod y1, - O (Cl - C6

al kylyam no_ -0 25 SC -C6 al kyl )al kyl am no, -O (Cl-C6

al kyl ) di al kyl ani no, TY&°8®_ 6" al kyl )- C(O) -anino, -0-(Cl-06

al kyl) - C(O) - al kyl amgi@noyl O (CL- C6 al kyl )-S(0) 2- ami no, -O (Cl-C6

al kyl)- S(O) 2-al kyl am no,, -0-(C1-C6 al kyl)- S(O) 2- dial kyl am no,

-0 (Cl1-C6 al kyl) - C( @kymHP&y | ani no, -0-aryl, -0-heterocyclyl,
-NHC(0) - (C1 - G6 al kyl)ying NHC(O) - (CL-C6 al kenyl), -NHC(O-(aryl), 30
-NHC( O - (cycl oal kyl ), -NHC(O) - (heterocyclyl), -NHC(O-(Cl-C6

al kyl)aryl, -NHC(O afyGleyc®alkiyk hetyroppdiyal kyl , - NHC( O) - (Cl- C6

al kyl)heter1 cyclyl, NHC(O-(CI-C6 al kyl)amnmi no, -NHC(O - (Cl-C6 ,
al kyl ) al kyl §rri ne, - 0O -(Cl-C6 al kyl)dial kylamne, -NHC(O-(Cl-C6 3
WO 2006/ 066080 PCT/ d9d0QlitdAS S halcalidsy,| 1Al ) aimxyalkyl, NiACs @kok 10, T

g L 91 e ML LA LS A T
each of which may be interrupted by one or more hetero atoms,
carboxyl,

i5 cyano,
halo,
hydroxy,
mercapto,
nitro,

20 thioalkyl,

-N=N-NH;,
-C(0)2-(Cy-Cs alkyl), -C(O-(aryl), -C(O)z~(cycloalkyl), -C(O)-
(heterocyclyl), -0-(C;-Cg haloaikyl), -O-(C;-Cs alkyl)aryl, -O-(C;-Cs

. alkyl)cycloalkyl, -0-(C1-Cs alkyDheterocyclyl, -O-(C1-Cs alkyl)amino, -O-

25 (C1-Cs alkylyalkylamino, -O~(C;-Cs alkyl)dialkylamino, -O-(C;-Cs alkyl)-
C(0O)-amino, -0-(C;-Cs alkyl}-C(O)-alkylamino, -O-(C1-Cs alkyl)-S(0O),-
amino, -O-(C1-Cs alkyl)- S(O)y-alkylamiro, -O-(C1-Cs alkyl)- S©O):-
dialkylamino, -O-(C;-Cs alkyl)-C(O)-dialkylamino, -O-aryl, -O-heterocyclyl, -
—NHC(0)~(C,-C¢ alkyl), -NHC(O)}C,-C¢ alkenyl), -NHC(O)-(aryl),

30 ~NHC(O)(cycloalkyl), -NHC(O)-(heterocyclyl), -NHC(O)-(C-Cs
alkylaryl, -NHC(0)~(C;-Cs alkyl)cycloalkyl, -NHC(O)-(C;-Cs
alkyDheterocyclyl, ~NHC(O)-(C;-Cs alkyl)amino, -NHC(O)~(C;-Cs
alkyljalkylamine, -NHC(0)-(C;-Cs alkyl)dialkylamine, ~NHC(0)-(C1-Cg

3



(Cr-C6 alkyl), -NH(C1-C6 alkyl)-C(O-amno, -NH (G -C6 alkyl)-C(O) -
al kyl am no, -NH (Cl-C6 al kyl)-C(O) -dial kyl am no, -NHC(O-(C1-C6 5

al kyl ) S(0 2(C kyl), -NHO(O)-(C -06 al kyl)-S-(het

“NHS( O) 2- (é%’é%g‘gﬁﬁg‘}? -NHS(%Z)(Earyl) ?NH}/()Cl cgs al Eroc C%’?éﬁ%‘fésw
amino, -NH(Cl-06 al kyI) S(O) 2- al kyl am no, - NH-(Cl- 06 aI kyI) S(0) 2-
di al kyl am no, - NHS( &)kghHCoP)amir, KNEHC(O3- W@Cgmylﬁﬁﬂ)ﬂkﬂﬂmwrbfﬂc@) -(C1-Cs

TNHS( ( het er ocyol y P KPR el YOGS AR PNED o1 Ceakanoon

-NHS(cycl oal kyl) , apg-cNstigh,((NeL-@F, QCyakyl)-C(Opdisins) m}pagbcpéu(ﬁj:e(@joove
substituents can be further optionally substituted

ZUbISL i 'lruent s sel ect atkyfaming.d 1-Co pEYDIC(E)- ‘h?lkxlﬁfaﬁﬁone‘“{@iol‘ﬁ:l"cﬁ

I al kyl am ng Cl-C6 3 1

hydr oxyl , and Cl- CGaﬂJﬁbg @%@Ic%g@)é%ﬁ (ggﬁ(%ﬁ;ai | SE; :sﬁbs?t%u@é)’ by
ﬁygno hal 0, and QHHS(ODze(Cldl’sfadak)rlbhaNﬁﬁé@h%ﬁa?é] HYHeCo-€lataliyDeSE0bt ,
ydrate, or stereoisoper eqf . e . me I_aventian
relates to conpoundd™§i® F%ﬁ%i"g:ﬁ Flkyi}\'/\)ﬁ@é'ﬁﬁb %’2(8]% "Qﬁﬁf %ded%‘"
enbodi nent, the i nvaimﬂaﬁnmeImmp(@@mmyndsr\ms(csymmcydyn,25
wherein R3 is H In another enbodi nment, the méﬁgron re tes to

conpounds of For mul aNES(@HEEs AlkxD )i SNOSENETI; (Ol)ﬁ‘?y%lﬂ ﬂér .
crio T e SO ORI |, e
Al 1 ec CH CHs 3 , -SHS(cyolaalksi @ -6NH-S-(hetstacyclyl),
wherein each of the above substituents can be further optionally substituted
by 1-5 substituents selected from
amino,
15 C;-Cs alkylamine, C;-C¢ dialkylamine,
C;-Cs alkyl, C;-Cs alkoxy, C;-Cg alkenyl, C;1-Cs hydroxyl, and C;-Cs
hydroxyalkyl, each optionally suﬁstituted 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 1,
wherein R? is NH,.
In another embodiment, the invention relates to compounds of Formula I,
25 whereinR’is H.
In another embodiment, the invention relates to compounds 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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" 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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5Zis Oor CH2, R2is -NH2, -NHC(O R4, -NHR5, -N=CHNR6R7, R4 is
-Ad-Cr-alkyl or -(Cl-Cr-alkyl), RS is -Cl-Cr-alkyl, R6 and R7 are

i ndependen -Cl-Cr-al kyl or together with nitrogen forma 5- or 6-
10 nenbereh‘l(%@fjgb%gsycl icring, RI3 is OH or SH Rl14 is HBCTUSMPEN4SSEY,
-CH2-O0C(OdC IS alkyl, R15 is OH, alkenyl, -0OC(Od _1s al kyl,
-OC(Oaryl, or -OC(O) heterocyclyl, R16, R R18, and R19 are

i ndependently H, halo, N3, alkyl, -(Cl2) 0, 15 -(CH2)nOC(O Cl _18
al kyl, -OC(Oaryl, -0S(0O2aryl, or Rl16 iﬁl\d "\are an al kenyl, or

oxgl e

R17 and R 9 conbine together to forma d ||2fg, e is Hor alkyl,
msOorl, nislor2, 20 wherein if; RZ I8 NHY, tgien one of the
foll ow ng nmust be present: Z ish e z s 2o0r mis 1; at

| east one of R16, R17, R18, and R 9 i swWa| o, ‘gl kyl , or

-(CH2) MOR20 wherein mis 1, and wher gbygum Limi® N3, then R18 and
R19 are not H, and wherein if R17 is G—#@nd 25,3 6 and R19 are H,
then R5is not F; or RI6 and R17 are %n al kenyﬁ, 11 WO 2006/ 066080
PCT/ US2005/ 045589 wherein the above al kyl,Haryl, cycloal kyl, or

het er ocycl yl ”%hg}éh?s are optionally substituted by 1-4 substituents
sel ected from hydrogen, al kanoyl, 5 alkylamne, am no, aryl,

cycl oal kyl, heCeisazycbyl, azido, C-C6 al kyl, Cl-C6 hal oal kyl, Cl1-C6
hydr oxyal kyl , %.— C@ga%}l;oxy, Cl-C6 10 al kyl am ne, C1-C6 di al kyl am ne,
C2- C6 al kenyl , off "Xt al kynyl, wherein each of which may be

i nterruptedsby 2R® efCcHRre hetero atons,

R? is -NHz, -NHC(O)R?, -NHR®, -N=CHNR'R’,

R*is -C-Cy-alkyl or -O(C-Cr-alkyl),

R’ is -C1-Cr-alkyl,

RS and R are independently -C;-Cy-alkyl or together with nitrogen form a 5- or 6~

10  membered heterocyclic ring,
R is OH or SH,
R is H, -CH,0H, or -CH-0-C(0)C1.1 alkyl,
R is OH, alkenyl, -OC(O)C;.13 alkyl, -OC(Q)aryl, or -OC(O)heterocyclyl,
R R!7 R, and R" are independently H, halo, N3, alkyl, -(CHz),OR,
15 ~(CHpmOC(O)Cysalkyl, -OC(O)aryl, -OS(O)aryl, or R and RY are an alkenyl, or
R and R" combine together to form a dioxole ring,
R? is H or alkyl,
misQorl,
nislor2, |
20  wherein if R?is NH;, then one of the following must be present:
Zis CHy;
eithernis2 ormis 1;
at least one of R'S, RY7, R™3, and RY is halo, N, alkyl, or -(CHz)OR® wherein m is
1, and wherein if R" is Na, then R'® and R'® are not H, and wherein if R'7 is OH and
25 R and RY are H, then R'® is not F; or
R and R" are an alkenyl,

i1



carboxyl, cyano, halo, 15 hydroxy, nercapto, nitro, thioalkyl,
-N=EN-NH2, 20 -C(0)2-(d-C6 alkyl), -C(O2-(aryl),

-C(0)2-(c 0 -C(O 2- (heterocyclyl), -O(C -

-8(()01- E:Gyg‘{q(@bé%rﬁ 0, -C(O%CL(CG al ky?/) czcl) oal kyl( o(gﬁjr/%giol&%)ssm

al kyl' ) heterocyclyl, -O (Cl-C6 al kyl)am no, -O (Cl-C6

al kyl ) al kyl am fferein®hé eHovealkal, kyil) dickoblkyl, anhetemeyd}l(n@ﬁettéﬁamldpyjbjlally
O -amno, -O (Cl-Cg alk -0 (C1l-C6 alkyl)-S(0O 2

% ;m no, - O (Ehstiyted iy %3@&5?@5?1@@# -0E01 C6 al kgl 3 (9

S(O 2- di al kyl am nopygEIehCl - C6 al kyl ) - C(O) - d| al kyl am no, -0-aryl,

-O heterocyclyl, I\K—I } (Cl-C6 alkyl), -NHC(O -(C1-C6 al kenyl),

-NHC(O) - (aryl), -Nd&mOyl(cycloal kyl), -NHC(O) - (heterocyclyl),

- NHC( O) - (CI Co6 alkﬁ% ryl., -NHC(O-(Cl-C6 al kyl)cycl oal kyl,

-NHC( O) - (Cl C6 30 a )héterocyclyl, -NHC(O) -(Cl-C6 al kyl)am no,

-NHC(O -(Cl-C6 al k;:nhjml kyl am ne, -NHC(O)' (Cl-C6 al kyl)di al kyl am ne,

-NHC(O -(dA -C6 alk O-(Cl-C6 al kyl O al kyl am ne,

-NHg((og-Ed-ce al k%ﬁﬁ%’%ﬁ?&%ﬁ& )-(NHC(O) (01y JAQatly

al kyl )N(H) - (Q - C6 ahkds,) C(0)2- (Cl-C6 aIkyI) -NH (Cl - C6

al kyl )-C(O) -anino, -N+(d - C6a|k| 12\/\0 06/06 0
PCT/ US2005/ 045589 &1y R fa JNMK@ - F%lﬁk’gbi &'m‘?fo

B0 e S, -G S s

-NH(C - C6 al kyl) - S(OE)ofwhmlmmzyb&Nan(lmbdeOm RW?th(eG)EEOla‘é,kyl am no,
-NH(C-C6 al kyl) - éy%z 5 di al kyl am no, -NHS(0) 2-(cycl oal kyl),
-NHS(O)Z-(heterocycF > NHS(O (Cl-C6 alkyl), -NHS(O) (aryl),

-NHS( O (cycl oal kyl ) cyanoNHS( O) (het erocyclyl ), -NHS(Cl -C6 al kyl),
-NHS(aryl), - NHS(cch oal kyl ), and -NH S-(heterocyclyl), wherein each
of the above substiP#8nts can be further optionally substituted 10
by 1-5 subggituent spggbggted from

mercapto,
nitro,
thioalkyl,
-N=N-Ni,

20 -C(0)-(C1-Cs alkyl), -C(OYz-(aryl), -C(O)-(cycloalkyl), -C(O)-
(heterocyciyl), -O-(Cy-Cs haloalkyl), -O-(C;-Cs alkyDaryl, -O-(C1-Cs
alkyl)cycloalkyl, -O-(C;-Ce alkylheterocyclyl, -0-(Cy-Cs alkyl)amino, -O-
(€4-Cs alkylalkylamino, -O-(C;-Cy alkyl)dialkylamino, -O-(C;-Ce alkyl)-

‘ C(0)-amino, -O-(Cy-Cj alkyl)-C(O)-alkylamino, -O-(C;-Cs alkyl)-S(O)s-

25 amino, -0-(C1-Cs alkyl)- S(O)z-alkylamino, -O-(Cy-Cs alkyl)- S(O)2-
dialkylamino, -O-(C1-Ce aIkyIj—C(O)—dia]kylamino, -Q-aryl, -O-heterocyclyl,
~NHC(0)~(Ci-Cs alkyl), -NHC(0)~(C1-Cs alkenyl), -NHC(O)~(aryl),
—NHC(0)-(cycloalkyl), -NHC(O)—(heterocyclyl), -NHC(O)-(C;:-Cs

© alkyDaryl, -NHC(O)—(Cy-Cs alkyl)cycloalkyl, -NHC(0)-(C1-Cs
30 alkyl)heterocyclyl, -NHC(0)-(C;-Cg alkyl)amino, -NHC(O)-(C1-Ce
. alkyDalkylamine, -NHC(0)-(C;-C¢ alkyl)dialkylamine, -NHC(O)-(C1-Cs
alkyl)C(O)amino, -NHC(0)-(C;-Cs alkyl)C(O)alkylamine, -NHC(0)-(C:-Cs
alkyl)C(O)dialkylamine, -NHC(O)-(C;-Cs alky)N(H)-(C;-Cs alkyl)C(O)z-

(C1-Cs alkyl), -NH-(C1-Cs alkyl)-C(O)-amino, -NH-(C1-Cs alkyl) -C(0)-
12



amno, Cl-C6 alkylam ne, Cl-C6 dialkylamne, Cl1-C6 al kyl, Cl-C6

al koxy, Cl-C6 al kenyl, C-C6 hydroxyl, and Cl-C6 hydroxyal kyl , each
opti onal | y bstbcjst ed by 15 cyano, halo, and nitro,

phar rraceutl éf 48 ptabl e salt, hydrate, or stereoi soﬁET"@W@?’%ﬁFsg
I n anot her errbodl ment, the invention relates to conpounds of Formula

I, 20 wherein R2 |eﬁkﬁh&m)-ﬂﬂ}a{\©{@@ﬂkﬁm®) dﬁmylani:ﬁ@ —NMEW(ONRC

reI ates to conpounds  of F8rrml wherein R13 is OH. |In another

enbodi ment, the i nve¥L PZéq:la@‘e%'k?(lb OOt Co plkB e tgracyclyD,
wherein X is O and OIS (9);46,-CR A9 NS OYRAFVIRNE. (¢, 16 IR RIORN

relates to corrpounds of For selectéed fro S

OH HpN N I CS ~O ~' Nmingy|-NH- @-C@Htmﬂsf@ma&mnng, Pﬁi-@-ﬂaCd-@Cj@) S(@dg O
RN o N 5 e RREBE R SRR SR FE B res - |
HC,. O —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
10 by 1-5 substituents selected from
amino,
C-Cs alkylamine, C;-C¢ dialkylamine,
C1-Cs alkyl, C;-Cs alkoxy, C;-Cg alkenyl, C;-Cg hydroxyl, and C;-Cg
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 Forﬁmla 1I,
20  wherein R* is NH,.
In another embodiment, the invention relates to compounds of Formula II,
wherein R" is OH. .
Tn another embodiment, the invention relates to compounds of Formula II,
wherein X is O and Y is S. _
25 ' In another embodiment, the invention relates to compounds of Formula II

selected from
OH

13



H3CO OH HOB ' O-
HZNAN N HH O O
SOHAI N-lo

O p O Hos Mo

OH OSN-I SSOOHH2N NNH2N-NNN~p AOO
HO Y'~J 30 LLJJ Hd Opljp HO%- ""OH 0 OHH OH
NON | SOHZNNHNN HINNHNNN2 O ' ~0O0

§99980 1010 HOB ' OH O 10~ O OH 0=6=0 0=5EET/USKHOFNHSERY S

HZN-N' I N>=OHNONNONi >0 2 HZNNNI\ 0 OOHO HO OH HO OH OH

N SOOHOH H
HO FO F ((I~

NNI N RNy N S==0 0, ZN NOH2NN NO OO ""OH
JJ/ 5 N3 OH OH S

T o L=
s HoN” >N N

HN7 N7 N /J\, >=0 2

Q" NeoH ’ ’ s o
o)
g HO @’“‘O 0. s
o HaCm——, HsC 0
E g
OH HscO OH HO ’oé

OH

)j:): - S . OH
0 s
N/
, J:IH’
o , HoNT N7 TN
HO JL
0
H

T o HO~™ om
OH H
OH = g
OH
L s o S0
] o . S):o HZN)*‘N HZN)‘\‘N N
AV
z Ham’l“u N o
Q (®) ? Ho\ﬂ ? )LO Q * HO O 3
8 Q 0 A, P ,

DH OH OH
. >=o0 N 0 N8
Hzm/k‘ N HaN” N = » N)=o

OH
N’ A OH g s
N/
= S, )‘\\ ] >=O
HoN” N7 TN
gL 1} o ’
HO
’/ LD ",
NS OH



6
HZN

®)

NNO
"OH fr

O—|anaoo.,

2006/ 066080 PCT/ US2005/ 045589 OH OH CH

N
©c Sithgo

~ ~0 |
p .,n0-k'
S~0 ~N N H2N=N ~N H2NhN
>==0 H2N /PFTﬁUS?«?“ﬁ’RI‘SPP?N

oO-~0"
NNO O.,ipHc .,np'Il %,
~SNON\IS~OINSI
6088, S>==01 S>=p |
HOVOH %OroA OHOHNS N-O H2N-N |
0 OO0 OHOH
\ ~y OCH O

A e

Q

OH OH
H O
/0 G O
no/ ~ '9

HNNN

HaN

“IOH

ulloH

OH

In a another generﬂ 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

selected from
15
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5 1n a ano

t her general aspect,

the invention relates to
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HZNEN' I N~OHZN iNI N OHZN-NIT N Oe and HZNNNI NOG FNI F O
Oi0 \ d HO~-O 16 WO 2006/ 066080 PCT/ US2005/045589 The

I nvention rected to pharmaceutically active

phar maceut i ca @F@gﬁg@gept abl e salts, and pharmaceutically é’i‘@gﬂlpg{ﬁsgw
sol vates of the conpounds or netabolites of the Formula | prodrugs,
Formula I'l conpoundsTheringentioh iseaiscodirgptedtalphaphadehticallywetive metabolites,

Advant ageous net,hods o k| n unds af he I nyentjon ar

al so descri bed. th‘ﬁ@a‘ﬁ} éccf %E&’Eeoﬁ"’ﬁ@ Hg&q%‘i’e& Ff‘ll %’E‘b&é’i f%e
ot her conpoundscopoubii€or Mteidited %f&fcq:d#ﬁﬁlfallbro'ﬁﬁgs”mmﬁléﬂ%&ﬁﬁﬂunds and

enhancers and have certain immne system properties including

nodul ation, mi t¥BERomPoyndsof thedRyetiohn Adanigeous %ﬁ@ﬁtqfﬂakﬁlﬁﬂ%ﬁ t hey
are i ntermadj at &y eFI M@M@Qﬁmﬁr}?&?ﬁ@ﬂ’e@cﬁﬂéﬁse properties. 10 The
ct e ect

conpounds are exp to express ef s on at |east the natural
kil l er, -macrophagesThedRorinlatliptoditigs, mea:},ltcemp@iﬂds adkl ctﬂ%econigmm&s of

system of a host., Because of these erti s th re useful as
antiviral and oHifiFVGRUD dgBseid a§ F gt d‘?’@?’ © chfan ompne 5 n g

antitumor agent stefYA¥p&ac Jﬁau&iﬁg%oualahsﬁsﬂo@émc@ faﬁgxhaﬁaﬂbassndm

serving as the actiyve |ngred| ents of suitablé pharnaceuti cal
conposi ti ons. |ppteiation peldey ae intpranadipiester eompomedsihatdaye qbs@@fwgues

Formul a 11 ”pﬂiéﬂ%%z F]g@ﬁqm

utilized to treat t ep ’H’%Fé‘te& Vi ra?éﬁ%&éﬁ@@%@ﬁ’@@%&h@h&

i ncl udi ng hurrannacrbphagdsndmdsltlelotl;gnphocytbeellsmﬁﬂmlmmunblsgﬂtapem hosal | y
effective anou of t compounds,, Viral seases ,conte ated to 20
be. L reat o w t (PSR SS BRBHRES ey afr teefil Fraanyion S8 polbenpl n G o

i nfections cattseﬁtchuedia&stfo%v&waxﬁ%umwag@ns Witieh @ai bd hsed td tht hid
any way the ran viral infections that may be treated, Fornula I
prodrugs, For C?‘afihé’étrﬁ:}'ﬁﬁﬁ'é@ asghgjactiye H@Fedé“é'#pﬂf Riteblepharmacenticabnt i on
are particujarlgppefitehsi N the treatment of infections caused by

adenovi rus, cytonegal ovirus, hepatitis A virus (HAV), 25 hepatitis B
virus (HBV) flavi vﬂnwsaspnd:lQidlwugvemiohmomahdrpmdrugssFmdﬂérﬁpammumls,C

virus (HCV), her ex .t 1 an er, .human

her pesvirus 6, mﬁl?rs% rr%% éf'i?"g e %?I‘Fﬂgf’(%fﬁﬁ?ﬁeéﬁﬁ%f%BPﬂ’aﬂa

virus (HPV), i rthédamziﬁnﬁmmulsr umludlﬁghumm,aa dm;musnn éﬁﬁmmala

par ai nfl uenza vjrus ﬁ@ﬁ I r.us, rLus g smal I

monkeypox Vi rus'%’efaP?ﬂt tive dg 8%3’&90%‘ §| Fa 1?%?53 e to

{nﬁl tiple fam | igsrdatedih k&Rl of i HRART IR AL hEY Bi8nic hﬁEétiéﬁé ng
e

—UU

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 I 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 (EIIV), human papilloma virus (HPV), influenza A
virus, influenza B virus, measles, parainfluenza virus, pbliovirus, 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



Arenavi ruses (LCM Junin virus, Machup virus, Guanarito virus, and
Lassa Fever), the Bunyaviruses (Hanta viruses and Rift Valley Fever)
and Fil ovi | a and Marburg virus), a range of yi

encephal i tf‘gi@ﬁ?’%gﬁﬁdi ng West Nile virus, LaCrosse 17 é@’?ﬁ@@?’%@%%
PCT/ US2005/ 045589 virus, California Encephalitis virus, Venezuel an
Equi ne Encephalvirus,Califernia EnteptalitigvirksgVemeeudincEqlind Ehcephalitis uitus, Eastern

West ern Equi ne _Encephal ijtj.s viru Japanese. Encephal j ti Vi rus o
Kysanur For est S eeRig s tRBones ﬁ@l"é@%ﬁﬁpa@gs m%%ﬁﬁ?%#ﬁﬁphalms
Henor r hagi ¢ f e‘(fﬁﬁs,\'K%sHﬁlr P?résﬁiﬁﬂ?ﬁﬂ]ﬁickﬁ&ﬁ@@&u&& siidhas iCARAH-CoRgo

ornul a

Formul a | prodrugs, | | conpounds, and ot her conpounds of the
i nvention are Jigmardhagicdeyer vis¥s bacterial, fungal, and protozoal

i nfections in mamral.s_ by, adm ni ring.t h

t her apeut i cgl ly eff &%ﬁ%ﬁrg?%ﬁmsfttg? Y RIC bﬁﬁ%u“ingﬁgﬁqrﬁgs’mﬁmar Iegnge of .
pat hogeni c M eoePoEaR| Adwitlies comph@idp bithe thveatidieart uilided il €edoadtdrial,
conpounds of the present 10 jnyentiaon, including wthout limtation
t hose organi snmdURgahan P@“V@@': "E%le&ﬂ?nstlﬁ magma}l Yoal‘ﬁ'?:‘gl.s‘teflﬁétoég? W‘%P

conpounds t0 aghdryaificdllcklcRiR AUTRONARE Sorfffouhde THFIN RS Y¥Ei#HBgenic
bypasses resistance nechani sns commonly found to reduce
suscept i bi | i t y migrogrganisms iy eontermatieted nube treptablerby the ermpoyndscafitispresent o

oroarugs. . Par mipenBP dnd iRt Ao Tl A5 B3I Afcle BEl et

i nvention is a aptibiblicu|The ability off gongioundsdo agivesentltiplewcemporents of the

anot her aspect .of the invention, Fornula_.l prodrugs, . Fornula |]
conmpounds, and "STHEF S&%ﬁ%ﬁ-‘éﬁ?ﬁ%ﬁ 5‘7‘5153‘??56 msehant ‘%ﬁ”ﬁ’%b“&& ﬁ%ﬁr%tgﬁe‘i%et r eat
tunors in manyaicepibiliadeantitisieds] 4 thes tidaéndioMmlections e b ap@tthdl eahdey
effective anount o? 20 the conpounds.. Tunors _or cancers contenpl ated
to be treated iByEPeRyEesisiant micpoorganisms by Foggulad prosisegs, E%@O{]by Vi rus,

and the effjgct B4 CA S e BRAP SIS of M6 invehddisi @ paRichid iy of th
Vi rus-inf eclg‘)ed ‘ng*logﬁqé’o. a neopl agt i C gt ate% I nhi biting the s}f)?eag of

viruses from t magsshionwstionel | s to other normal cells, and/or _
arresting the growh of. virus-transforned._cel The c oyn of
the invention are e é%qﬂé%a%c{%frtﬁ%qygrgp&i %&g&aﬁgqroa{ug%ggr%ﬂ@%ﬂi”um
of tunors incl udiipguids] andQithdricoinbEighds Of the Aivehi@a@s utilAd (e fundds in

| eukem as. Included jn such a class are n&n;}g% .col o bl adder

| ung, prostate,m%ﬂhéﬁﬁd@q’éﬁtﬁ%%l&smw i BT y%ﬁ%’fﬁﬂ%’r@ff’%
and nyel oi gyl eykeBBSoundd) BRVHSF cASRE Sdntéhplhtbe td B/ @ditddaRbiudd Hie lod
of treating a manmmal™ 30 conprises adm ni stering a therapeutically an

d/ or prophyl actrotlinitgd terthesstdaysed by virus, and the effect may involve inhibiting the
transformation of virus-infected cells to a neoplastic state, inhibiting the spread

LA

of viruses from transformed cells to other normal cells, and/or arresting the
growth of virus-transformed cells. The compounds of the invention are expected
25  to be useful against a broad spectrum of tumors including but not limited to
carcinomas, sarcomas, and leukemias. Included in such a class are mammary,
colon, bladder, Jung, prostate, stomach, and pancréas carcinomas and
lymphoblastic and myeloid leukemias.
In another aspect of the invention, a method of treating a mammal
30  comprises administering a therapeutically and/or prophylactically effective
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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anount of a pharmaceutical containing a compound of the invention. In
this aspect the effect may relate to nodul ati on of sonme portion of

t he mammal ! i system especially nodul ati on of cytokine
activiti es R 200Heotit Th2, 18 WD 2006/ 066080 PCTI US2005FHA53188/045589

i ncluding but not restricted to the interleukin famly, e.g., IL-1
through IL-12, inelndingbliemot eastiidtediesheinetiewisn faniilyakgh . -1amgugh IL-12,

i nterferons including ingerferon , interferon, heta, ,an
interferon ga %Oélﬁ'gclftﬂ%? 8 ﬂ’&ﬁﬁ%gﬁlgg%%@f@g&tﬁﬁf ons ﬂ%@&é‘gﬁﬂﬁ‘%ﬁ&{li on
of Thl and Th2 gyt.0lhddReorPBet28d itbrfdrSn SANhE ARA tefdiohiateab &R ors.
nmodul ati on may include stinulation of both Thl and Th2, suppression

of both Thi anWhesezodsiatieniohThdAndThkgyiekises pReury it iy pontergplgied that the
SUppressi on 50 f %g@%ﬂ%ay iﬁf:luﬁe stﬁhﬁgtﬁjcﬂll of @Bﬁ%&ﬁt dnd m,rkuéﬁe o8 hoth
( on

effect on Thl/ evel s“(such as generalize suppres occurs at
a hi gh concent rAil ad, Thhstiveulamot dfeithafThé or The, ol sagpression wii Histatlear, @fa

either Thl or Th2 d suppressi on, of the ot cur a |lower 10
concent r at i on. iR GriPRiaB3E Rk due bt b SRTAA TV R adeqebtiifeec
conposi tions  caphREsHin) Gcduré o IhikR cdnchit@EohlGvhik ettt e tiekbt GagAaund, or
ot her conpound of the invention are adm nistered in a

t her apeut i cal | ystisqulationiof giths Jd 1 10p T2 anchsvapression of theotherd apeprnyy a lower
anti-infectjgve &%H&ﬁaﬁ@ﬁ. i ncl uded in the conpounds of the invention.
15 In a preferred aspect of this invention, the pharnmaceuti cal

conposi tions cont ailniangther dspeatof the linventimly, pligrmecsuticd] @oposidensound, or
ot her conpound of the Lnvention are_admnistered.in

Uher apeut | cal | y>oRisls  Formmia LDthdrs, Eotpmols B gormpotng, ot gy camopys of s
“directly upon tiageritioh aflddeiisisReRIth atieripetitidaily effb@ive d6sstth aGhandhalkhdt!
the infectious agent, 20 In_another aspect, the invention enconpasses
a method for trigzeivipesnt-igfestienduayuc @shded insthecompeyads of the {Qvsption, 5

manmal in nged ]hfh?r&&fred a—;p_e&eoﬁm Ywbitiod, thi gm&éhti@ﬁ%gm?@ﬁﬁ&&f- In
anot her aspect, the invention enconpasses met hod for treating or
prevent i ng hepatontaming Fomyda [ pfodotg Bermuta 14 cprapounds orj athen cempounsk of dhe
conprising 25 WY I aRdindk | ent i . .
prophyl acti cal ?@%@P@%ﬁéve an%ﬁ%ldtqﬁgg& E@%ﬂ%cra%%gg{tﬁgrﬁg%r@@ 'Jnij—"'o@&nu N
conpound, or otdreg(schapetdideotty vphe thernfections ageantb inkibip e grewthudfior &ill y
accept abl e exci ig{gt,. carrier, or vehicle. In a another aspect, the
i nventi on encontgﬁ B 388Phod for treating or preventing hepatitis

C virus infgction i mmanghéd 8péct) the iReMiohRAERRTasses @ FRkHod foPeRing or
adm nistering to the patient a therapeutically or pr o%hyl actically
effective anmpuriregnting hepatitis C virus infection in a mamimal in need thereof, preferably in a
human in need thereof.
In another aspect, the invention encompasses a method for treating or
‘ preventing hepatitis C virus infection in a patient in need thereof, comprising
25  administering to the patient a therapeuticﬁlly or prophylactically effective amount of
a Forn:{ula I prodrug, Formula IT compound, or other compound of the invention and
a pharmaceutically acceptable~ excipient, carrier, or vehicle.
Ina anﬁther aspect, the invention encompasses a method for treating or
preventing hepatitis C virus infection in a patient in need thereof, comprising
30  administering to the patient a therapeutically or prophylactically effective amount of
a compound c;f a Formula 1 prodrug, Formula Il compound, or other cémpound 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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a conmpound of a Formula | prodrug, Fornula Il conpound, or other
compound of the invention and an additional therapeutic agent,
preferably onal antiviral agent or anti-tunor _agent as

appr opri at é‘@%"ﬁg’&ﬁé&"u nt ended use. 19 WD 2006/ 066080 PCTF’G%’%%‘!?F’@%@%
In a preferred aspect of the invention, a pharmaceutical conposition
conpri sing a ther apelnta mefetryd efpbaci ihednvamtionta gifarmacBaticalitangospiondr ug

provides for i roved oral ava li.ty and adnjnistration as a

i mrunonodul at or © HFR‘TIS fra e‘ﬁc@#%% eCHvE A 0 gﬁ%?fFPéﬁ% fRf@ﬁ'P’gé’ﬁow%
pharmaceutical £RIRAGYEd &A1 HvadBily a8 BemRidtRasR R inERInbhoihRe! Inve
amount of a Fornula | prodrug of the i nventjon provides faor masking

the active st rueeothes preferradeaspers af the inyertiony p pbarglaceuticahspmpesition sue

lining the o] S and
Al on'ng for i meapristiich ERpEltli} At AbELt PRoluid HnddlhPUE 7
DRAW NGS Fi gur em&emimn\womdqslfot mas‘kumhmctﬂvsbhwtumdmﬂedgem phssenithrRizvCs
from conpound v /. N- a | .an. i denti

concentration o yn} Eﬁ’ﬁ(ﬂs?%l IHJéng F@H}a %3' }ngtac%sfa?lﬁapmmq B

i nduced i n humagndBbng fod ihsroveistiidoiéABilieg. pg/ n |1 FN-a i nduced by
an identical concentration of isatoribine. 15 DETAILED DESCRI PTI ON
OF THE | NVENTI ON AND PREFERRED EI\/BCDI I\/EI\FI'S Where the followi ng terns
are used in this speC| ficatigon bel ow. 20
The terns 1: nprising” and miicimaie o —their open,
non-limting sense. Fipgretleshows aypldt mwafm@edmmmqmoy&om
nmonocyclic heterocycles, The term \}%sed herein,  unle

ot herwi se i ndi c&uaRpuns ﬂ%*ﬁrﬂé’gl%lﬂrualﬂlé‘g“d#ﬁﬁﬁ ngeal c?ﬂp@pg%tgqn&gﬁsatonbme.

radi cal s having str apghto éas%gﬁ ﬁﬁofpgfnﬁm_hqnaﬂeb@ﬂlﬁx&aa@dmeghuﬂl ng
fused and bridged bicyclic and Spirocyclic noieties), or
conbi nation of canpeune 12y us. pg/ td J@éuceﬂi(bb’ agAdentiral Powm@wfmmbm&

cyclic noi ei es, the group nust have at |east three carbon atons.

The term"a enyl ", as used herein, unless otherw se indicated,
i ncl udes al kyl noi eties havpRTASILEIFPESCRIPTEON I TER bon doubl e

bond wherein alkyl is as def ned 30 Bove and |nc|ud|ng E and Z
i somers of said al kenyl 1 i ! Rkl EVIESNKD her ei n,

unless otherw se | n%g}eetgé fo'lfg%rllﬁjgdtggnsaalrel:( Xsed in this specification, they are used as
defined below:

20 The terms “comprising” and “including” are used herein in their open;
non-limiting sense. |
The term “pyrimidine” refers to nitrogenous monocyclic heterocycles,
‘The term "alkyl", as used herein, unless otherwise indicated, includes saturated
monovalent hydrocarbon radicals having straight, branched, or cyclic moieties
25  (including fused and bridged bicyclic and spirocyclic moieties), or a cémbination of
the foregoing moieties. For an alkyl group to have cyclic moieties, the group must
have at least three carbon atoms. .
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 incloding 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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noi eti es having at | east one carbon-carbon triple bond wherein al kyl.
Is as defined above. 20 WO 2006/ 066080 PCT/ US2005/ 045589 The term

"al koxy", rein, unless otherw se indicated, includes
al kyl grougﬁo%ﬁgﬁﬁgﬁ alkyl is as defined above. The ter&C WéﬂOUF{gﬁﬁ@

methyl, "Et' 'neans ethyl, "Ac" neans acetyl, "~Bz" nmeans benzoyl,
and "Tol " means t ol uihe ternd"allkexyt,as 0sed tymeing ahlkyslotherwise mdizdied dhelides O-
unl ess ot herw se, i_ndi cated refers to na%n-aromatic, saturated or

partial |y sat urdlfd&roups voesrt alkyliyas 8% ro or unfused bicyclic

or tricyclic hydr ocarﬁéqenrqt/rerﬁleﬁlsheﬂmrerrme&@aﬁylnme Redr byl OfB2”
from3 to 10 carbon atons, preferab Iy 5-8 ring car bon at ons.

Exenpl ary cycl oBfaeybenzayhand Tolgeaesteluorl r i ngs having from 3- 7,

B oY, 5 DA Bh B, By BRE R BHEAN Ko

exanpl es of cyaicmedrhmhtlrarsatutmd orgertiaip satusatetl, matocyelivi drrfuiseﬂpspublmeunfused

foll 0,0 5 th t v, d
hgr e?\rllm ng nl ess qﬂﬁc‘ir’\?f E‘Fyf’ﬁ%]il@é?@ﬂmh r%??ﬁ%&’}eéeﬁfi gg&’?ﬁ%ﬁg é t?tgfl‘?ffﬂ%l 31010
derived from arcagioameims prfempga-Yane EafboraToma E}(&n;ﬂ)ﬂ? chlg51RAS thclude

such as phenyl or naphthyl. The term?" heterow\ﬁ/ ;
"het erocycl i ¢" ,merecylisringshaying fiom 3rdcpraierbl ééarbpe ﬂF‘W@ﬁ sugheag,

i ncl udes ar t . r yclie
o oups.contar n PRy BpBRYE EARpE i, SRS, SLATRpL aRFHEIREY
and N, wherein lélasttauvnemnpicwﬂ dycloglkpiiase Aeriveflfiom, huti®t Linited td,the t s
ring system a%ﬂ%fu the proviso that the ring of said group does

not contain two adja ent 0 or S atons. Non-aromatic heterocyclrc
groups include groups having only 4 atons ia~{heir

25 aromatic heterocyclrc aro nmus ve @ eas ons hei r
ring system The cyc rou ncl % benx
systens. An exanple o ered heterocyclrc gT azeti di nyl

(derived from aze dr ple o a5 ~u-' er
group is thi azol e f 608
PCT/ US2005/ 04558

15 %,aﬂd

The term "aryl", as used h_erein, unless otherwise indicated, includes an

organic radical derived from an aromatic hydrocarbon by removal of one hydrogen,
such as phenyl or naphthyl.
The term “heterocyclyl” or “heterocyclic”, as used herein, unless otherwise
20  indicated, includes aromatic (e.g,a heteroaryl) and non-aromatic heterocyclic groups
contaixiing 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 2 4 membered
heterocyclic group is azetidinyl (derived from azetidine). An example ofa 5

membered heterocyclic group is thiazolyl and an example of a 10 membered
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het erocyclic group is quinolinyl. Exanples of non-aromatic
het erocyclic groups are pyrrolidinyl, tetrahydrofuanyl,

di hydr of ur ahydr ot hi enyl , tetrahydropyranyl
ai nycr opyr SRYAGMIERY G ot i opyr anyl - pi per | df no. mor pRGFURISeSSEs

t hi onor phol i no, thi oxanyl, piperazinyl, azetidinyl, oxetanyl,
thietanyl, .5 Il!efmm'ypﬁdi pbup ¥ quirdkiagiaBrhampled bEnmngtbmaﬂ«hﬂapbyﬂdb groups are

di inyl, thi d li nyl ,
3 pyrrol inyl, BHEOREH Jtetrmg@m Sy eyl ™
1, 3- di oxol anyl 1tetPaY1 Y], dih§ddopyraml! tetrsiiydrd ﬂﬁb xﬁ 1, ﬁj{:é}kﬁtid)ﬁmmauho,

dlhydrothlenyl drofurany yrazolldlny , azo
i m dazol i di nyl th@morpholmo, thloxanyl p1perazmy1 azetidinyl, oxetanyl thletanyi

i rol 1 21 nys, TOHEPEAB i oRAARIC o, dealigR, By a1 23

pyT 'r glznlyl 3 I ][n dmwi;qpypﬁmyhﬁ@mwhn};l ?vmy ﬁdoyylﬂmmﬁ?gﬁwmw,,
oly ur &§n Xazo Lao..lﬂx 0 1

i sot hi azol yl , ;5%‘?’538?’ h ‘éﬁ’i‘% Wazoﬁt@{'i f’]fﬂ%tfmafl d% pyrany

benzi ni dazol yI dihyRRERLYI, amyamﬁﬁquiyrmhdmymﬁﬁa@buhyl inftdbolidingly 8-

pht hal azi nyl , pyr.idazi nyl I soi ndolyl, pteridinyl

purinyl, oxadi 332@1193'010[?H| @B‘-’rxaﬁﬂi %rﬁzawcdﬁlﬁ[z”ah%h@tﬁ@ﬂ pde ﬂﬁ%‘i quigadizinyl.

benzot hi o nyl agﬁﬂ% P%ﬁ% I

qui noxal i ﬁ;]l% VB yridi nykﬂ:terogﬁ? (r%@l)z}glag% @%le ﬁéﬂiagélggg?'rhmdmyl
groups, as der |Wead:0fyrl,dlmzq1|:d pyrevingd, teilm@i}éduelb nylmgx@glyt;ﬂam hed
rom pyrrol e mireapFpRupBIEPRAN SpingBia SRRy, Taol e pRlLGH
att SC held) | F:Jr EH&ﬁZofuﬁnﬂl gi)nﬁ%lgﬁl lindadolf, ﬁ[i‘llollﬂmjdaﬁlﬁhﬂazmgl It?eldazmyl , triazinyl,
I m dazol -1 - N-attache or'm' y4o) che

nenber ed he%/er d qlgl Rigy iyl By %aqulﬂb@ilafl{a ?qé(ﬁ%'brﬁz g}’? Euazany
car bon, sul{fsur peffothioph&§e 'I‘Jeﬁoﬂfﬂz%)yl éenLR@zIIR, §iRazZ0KAY], fhoxalibyld. AN

exanpl e of a heterocyclic group wherein 2 ring carbon atons are

substituted winaphthyidiagi aad sopygdinyh Tdedwseeing SRBPS Aolarivgd fromithegroups

illustrative e I EFHP:FB r
from but not ?lﬁfrﬁataggv%%faﬁj %g ol | ow @%ﬁﬁh%%hb}%%%ﬁ@%&agﬁmeﬁ
ONNHI[-NC 3\gf01(pderiv§d ﬁlomaayrralemaam@ mN—ﬂ-yl(N -sttagled)\or pOabS066080

PCT/ US2005/ 045589 4 d) | Pdeter, 4 g}oug d5ER from Shidazole may be imidazol-1-yl (N-attached)

20  orimidazol-3-yl (C-attached). The 4-10 membered heterocyclic may be optionaily
substituted on any ring carbon, sulfur, or nitrogen atom(s) by one to two oxo, per
ring. An example of a heterocyclic group wherein 2 ring carbon atoms are substituted
with oxo moieties is 1,1-dioxo-thiomorphelinyl. Other illustrative examples of 4-10

membered heterocyclic are derived from, but not limited to, the following:
o H
: 0 N
Qo000
N , N N N
H 1 '] ¥ )
O AHOGE
( o
N)\O OO N ~u m
H ' > H o H '
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O SN H33H O ~NH and The term "i nmmunonodul ator” refers to
natural or synthetic products capable of nodifying the normal or
aberrant em t hrough stinulation or suppressign, 5 The
term™ prevgy&lﬂﬁg&%f@fers to the ability of a conpound ofgz’@ﬁﬂ%%‘i’ﬂs?%n
of the invention to prevent a disease identified herein in patients
di agnosed as having the g#& |
such di sease. The term al

progression of the diseass e
fromor have synptons of such disease.

"subject” neans an animal (g.g.,.cow, h , Sheep g, chicken,

turkey, quail, cat, dog, g 3 , raébi , QUELALS ~yetc.) or a

manmal , i ncl udi ng chi meri t rapsgent ni mal s. In the
1 Pals ctiorﬁi, the ™

treatment or prevention O arngnt " or ,
"subject! 'preferabl'y means a nonkey or a human, nDst pre?erably a
human. In a specific enbodi nent the patient 15 or subject is infected
by or exposed to the hepatitis C vi #1n certain enbodi nents, the
patient is a human infant (age 0-2), gl (age 2-17), adol escent
(age 12-17), adult (age 18 and™up)/or gariatric (age 70 and up)
patient. In addition, the patient ncl udes i nmunoconprom sed
patients such as H 'V positive patient ~‘cancer patients patients

under goi ng i ni nunot Qr__cheno p ar LiG

ombodiment, |t he. pat 1 o e BSHRUARE G R o S s comatie
synptons of  otdfahodifyimg the Rb@eil bf)m:rraiﬁhm:rtlﬁé ﬁysae uhem@mn:hﬂamhby
effective amount” refers to an anount of the conpound of the

i nvention suffi%‘iPB’F?FSI’E’lb provi de a benefit in the treatnment or
prevention viral B(BFQ { 1 382 SYEBL AR

wth viral 25 inf ectlon or % %?agg% a IEP% cufgé%ﬁ&h%e&
anel i orat e the e somptonto prwbetﬁt ﬂlmaseﬂentzedwemaiaﬁeﬂgéﬂgnosed as having
PCTI US2005/ 045589 .. cause here articul ar.. a thgrapeutically
effective anoun g%sg% € oaﬂz gtnsk OP deRrelropmg suc% disease. Thi also

€Ncompasses preventmg further progression of the disease in patlents who are

already suffering from or have symptoms of such disease.

10 The term “patient” or “subject” means an am'ma1 (e.g., cow, horse, sheep,
pig, chicken, turkey, quail, eat, 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 orsubject 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
incindes 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 infecﬁons.

The term a “merapcuticaﬂy.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



sufficient to provide a therapeutic benefit in vivo. Used in
connection wth an anount of a conpound of the invention, the term
preferably sses a non- toxic anmpunt that inproves overa

t her apy, f&ﬂ@gé}&gf’ Yavoi ds synptoms or causes 5 of di Segggmsg}osmssssv
enhances the therapeutic efficacy of or synergies w th another

t her apeut i ¢ ageatse théreoft eﬁpmﬁculpf,emhe;&;eﬁﬁdauabﬂyctﬂefaamuhmmmmhéum

refers to an anoynt of a ound of_. the | nyen or ot her t|ve
i ngredi ent suff %?WtQHOY‘éggﬁ} r?H?mt“I‘lEene%r‘@\V@’ﬁtl Rd JFconppeHon; w3

recurrence or spiR@fofof corpohd bNthe GivieRibn, e RERPFRMIY &ﬁbin}ias%&_anon—
effective anmount nmay refer to an anmount sufficient to prevent initial
i nfection or tHexic ﬂ@@umrtbai@epweewéﬁhheﬁpm r@upwce*@wéﬁsmptam@j%@ag@
associ at ed t nf ect Q?I?e‘il ATRpt of
a conpound \§:‘ [}ﬁftedﬁl%%é\?é%tlo%&%w e?Pr%hgcf oPESm %%pvgiglses 3
non-t oxi ¢ anourtherhpaitic apgmt.oves over al | prophyl aX| s or enhances the

prophyl actic effica f erqgi.e anot hey,, prophyl act i

t her apeuti ¢ agent. Cjém%f‘fg‘ %@1 %hﬁéﬁjﬁ%ghvec?ﬂmun F%F fo %% Qtl?gé of
nore than one RogiPorh®stthe invadtibh®r otHeeidtipe Ugrdliay etffisiesi MiésuRAe M| ¥
or sequentially and in a nmanner that their respective effects are

addi tive or syrrspygmgen ef inferdon, spatrengeds spryl ofpeabindectign. Aippophylactically
preventing ;g di eﬁeeangaﬁpﬁﬂﬁefeﬂa afi GGt sBficlnPD RERME {nhfwldf&naﬂ offhe
ani mal that nay be predi sposed to the disease, disorder and

condi tion, but rhesrenct or spread bEthe infieetipnes edlsa@ehamcmgedumth the nyfectlon Used
I nhibiting the .di seas di s '

devel opnent ; anua c?l 1 Onwa?%\‘/i%ﬁéu%t%% (gi&gé‘édélélg%gms%‘?e tior tﬁeetéxtnﬁﬁlgﬁ%r

| .e., causing rengoepmsea mh—toﬁE atd@&nﬁhaeapeyembmmikiﬁbphnyWmenhmces the
condition. The ter "a (3" indicate

oy botham oot ST Astie SOy 1ot ayIGIECP T TRAET PIOPH oGS o flsrpReutic agent.

carbon atomsi n a chefHeGain ‘5h boabinhRorTefois ¥ he ubd 6f HORNRAH S p@ciphytaeuc
i nvention may exh| bit the phenonenon of tautonmerism While the

;or mul a dr aw tngver,l mmpe@tiqoagésfégmdeﬁ%@yﬂ ﬁzq@g%tfqlmae @em@?m%ﬁee
or ns i's Hﬁ%de?f Fqsrmgn ed to represent any
tautomancform%fré (?glrpsjlctdg ié{%r?%gﬁnﬁf d are not to be linmted
merely to a specifiThedenptreating"aefersdepi cted by the fornula draw ngs.
For exanple, it is nderstood fo

whet her or not the s(i}bstlfe[‘fgﬂtﬂg élgeagég%v%eé%%%@gg&ﬁ%c%gmm
PCT/ US2 005/2@455&311a15thﬂmylbe pdiitdposeaino lthealisehdee disoddet mdfarconditidie put has not

represent the sa oun gﬁg
yet een gnosed as having it;

(ii) inhibiting the disease, disorder, or condition, i.e., arresting its
development; and
(iii) relieving the disease, disorder, or condition, i.e., causing regression of
25  the disease, disorder, and/or condition.
' The terms “0:;’ and “B” indicate the specific stereochemical configuration of a
substituent at an asymmetric carbon atom in a cheﬁﬂcal structure as drawn.
The compounds of the invention may exhibit the phenomenon of
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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shown in the exanple below). OHO0 H2N' '"NI NOHN NNO 00 Hoy
Ho ¢ "I !'OH Sonme of the inventive conpounds may exist as single

st er eoi some"grﬁs1 }ji . e, 5 essentially free of other stereoi somerg)
racemat es, YAHPEPOME%  ures of enantioners and/or di ast EFEGITEIE558Y
such single stereoisoners, racemates and m xtures thereof are

i ntended to be stiowhiif tHelr@nsoorpkeipketd fugmpthey eopirestmviedan@tompound (as
Preferably, the _inventive comounds that are optically active are
used in opti cathoyndn e exgpRie PelPWAs general | y understood by those
skilled in the art, an opticallgypure conpound hagving one chiral
center (i.e., one asymmetric ¢ og atonm) is one that consists
essentially of one of the two '\bo SiBle enantio s>, is
enantionerically pure), angvannopli cal4iy—purenédnpolind havi ng nore
than one chiral center is one 4h i's both di aster®pnerically pure
and enantionerically pure. ef ly, the 15 t%npouhds of the
present invention are used in a fogmthat is at |east, 90%optically
pure, that is , a formthat contains at | east 90% of "a single isomner
(80% enantioneric eSase the mventive compalinds ey eriveds singhxt@ssisomers (i.e.,

("d.e.")), re preferabl | east. 95% (90% e.e. or d.e.), even
nore prefer gl yessgat e éﬁo%g%sfeg%o&eg?), ragenpptes, snd/of mix{pEesiof .

preferably at | gastiof@¥utd&diBtdeondis, AR sich sitblAEtelcbis@iat | ticerkz@salia
| prodrugs, Fornula Il conmpounds, and ot her compounds of the

i nvention are i mixdwastereel aeypnded|io by wilhia shesgeppe ofshe pressnt Hventions or g
of the identifi . e -
conmpounds of tﬁ%fe?%ﬂ %ﬁgégvggé?gﬁﬁ?{#ﬁggg %ﬁﬁ%}gﬁg?gg r}g%]%g;l&%
non- hydr at ed f ooptisally @rbémmexanpl es of sol vates include the
structures jn conbination with.iso nol , .ethanol , nethanol, .25
DVBO, et hyl iQatcet ate, %%eé]ﬁﬂﬁlyé?&fl?f?wg‘igﬁ?‘ﬂ -nﬁg:@ %a‘h%’rcf’nﬁ%ﬂmf’o
Formul a | prodr ggspoufi@hsih@ord chi@nRatends., ofd dsyMmiérfic cABsPAUE Ak thae
i nvention, the invention includes pharnmaceutically active ) )
net abol i t es andeqsistseaseniiallycationy obbe 60 pessblewapdomgrs Gge s weRisEslly
and netabolite X F

g?g éélé&é\@a%ﬁ%gﬁgg g@mﬁ’cﬁﬂl H%ﬂ%gﬁrgﬁ:? ﬁne chital cegiéer is one that

phar maceuti cal | rug" 1s a co at nay.
1s both diastereomerically pure and enantiomerically pure. Preferably, the

15  compounds of the present invention are used in a form that is at least 90% optically
pure, that is , a form that contains at least 90% of a single isomer (80% enantiomeric
excess (“e.e.”) or diastereonieric excess (“d.e.”)), more preferably at least 95% (90%
e.e. or d.e.), even more preferably at least 97.5% (95% e.¢. or d.e.), and most
preferably at least 99% (98% e.¢. or d.e.). - -

20 Additionally, Formula I prodrugs, Formula IT compounds, and other

| compounds of the invention are intended to cover solvated as well as unsplvat‘ed
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 111 combination with isopropanol, ethanol, methanol,
25 DMSO, ethyl acetate, acetic acid, or ethanolamine.

In addition to Formula I prodrugs, Formula II compounds, and other
compounds of the invention, the invention includes pharmaceutically active
metabolites and pharmaceutically acceptable salts of such compounds and

metabolites.
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converted under physiol ogical conditions or by solvolysis to the
speci fied conpound or to a pharnaceutically acceptable salt of such

conpound pr.i or exhibiting its pharnmacol ogi cal effect %ﬁ%s
Typi cal |y, wt(h "éﬁ%&%ﬂug is fornulated with the 5 objecti V&Td)P2Qp045589
i nproved chemical stability, inproved patient acceptance and

conpl i ance, i nprovedahilaakzich@hily héctptable kARG Tis deoBpdiHA (Bt nd§iHeon,
| nproved organ sel ectivi El’é& inproved_fornulation (e.g., increased
hydr osol ubi I i t yWprvestsd vader pagyielagisdl condiienseriby splyolyais i the spaeifigdiqpmpound

The prodrug ca bt glgp@: ' ],,!ﬁpémﬂ b Bt :
such as those ég(g? P@ﬁ%’at%ﬁn%u ge?ﬁg‘lbki%#gf %@%@% stry éé\%d%%ﬁntg%
Chemi stry, 1, 1phad®8ologital &B2t (s).IDG)caligetbe ptodoigHe farminlapad weith thee. | .J.
8 g A8 o e,
édvgnces |( E I Dr u:_gniﬁﬁ%me, ibﬁ;i%%eg%ﬁ&ﬂabﬂﬁﬁ%égn@m ?ﬁdf ac}maj i@_[pr@sfedforgan
rodr ugs sevi er _Press . Larsen, _Desig icatjon o

Prodrugs, Drug SPJ@%‘F‘@W’ %OMWQM(GGK%%QJF@%%QF@eW gr dgpreased
eds., Harwood AfRQemES £§ %bgdx(ﬁzgtg% gl)'h_e]ﬁ&iﬁg Aty refdﬂy%gepa&e%l- using methods

Chromatogr. B, 748, 281-29 , Spraul et al., " J.” Pharmaceuti cal
& Bi omedi cal Amawpdn the agiosuch s thogsdesardwd by BwgeriyMedieivaldthemistry and
Xenobi ol ., 43, - 6 1.992):45" f ng;? c L y:e: apglite"
is int endec}at ownlglﬁnagmg%%af’nlg%oﬁgglgadlﬁ?g act’i séeé %srogﬁuggﬁpér{%ugg#é
t hr ough net abol@em.,i40, 2014 - X6y 1967);88ha, @t shhel Phamed Scodpdlindosiosal t

thereof. After entry into fhe pod r.ags .are bstr at far
cheni cal react i%@%‘ﬁ’a Ty €% ﬁg%i?ﬂ@?{w g‘ﬁ?gl;!?gf“’fp‘?g‘f%ﬁsi‘Ez’s”ﬁ%g“" 13,
bi ol ogi ¢ ef f ecty4-38h esuEBANEsAdrE DeBiURF Breittgs (Fibeibr P18ssaldsy); dhfseft
the polarity of the conpounds of the invention, alter the w&éln

whi ch drugs ar dasigsaditapbertion o4 RpdregscPateddesigianddisaclgpagnt (opesgand-

in some casgs, L’E?ﬁteﬁlé%li.,%m.f)ﬁaﬁvogﬁk&gadeﬁliéP ish&d, 91, Peat fG1.3pEULI C
effect. For exanple, anticancer drugs of the anti-netabolite class
must be conver t@domatoghdl, T43,8ilx293 (2900) Safaubet alhéPhaawecendeth & Biomedical

transport ed. | Nt Ao R0 851 568 Hoo PuREB e, drigs L ge AR mbabol 1 o

transf or mat i on ‘6f em cdal react’i"ons ay a

role in drug metaboliAsshapfyceligoally GBVR Betatittite"30intinded emeafiie mai n
site of drug netabolismigs the li1ver, alth&) gh ot her ti,i ssues ngy
al so partici patrbarmacplogically actiysirdpghnredycgd gao tefolisda the body of a
transf or mtjongy| dkﬁ}mﬁoﬁiﬁd ahed 'f.CAE{PQMF}ﬁt ¢ bodE hRBAUrhiSse
are nore po%bar %Phcgﬁét e par eﬁ?ﬁclir ygsd, al tehough 026 V\%{%OOGI 06%080
PCT/ US2005/ 045538bstrates fort cemdizalirpaciivas thabmay changg theirpbysical gropediea pnd

product. Subst %’%&S&C‘éﬁ&&sﬁfﬂé&e metabolic conversions, which usually affect the polarity of
the compounds of the invention, alter the way in which drugs are distributed in and
‘ excreted from the body. However, in some cases, metabolism of a drug is required
25  for therapeutic effect. For example, anticancer drugs of the anti-metabolite class
must be converied to their active forms after they have been transported into a
cancer cell.
Since most drugs undergo metabolic transformation of some kind, the
biochemical 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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i pid/water partition coefficients, which pass easily across

menbr anes, also diffuse back readily fromtubular urine through the
renal tubu into the plasma. Thus, such substanges tend to
have a Iow%%?gﬁbééﬁsgar ance and a |long persistence in 5 Pﬁgu%oag/(_):as?qy a
drug is netabolized to a nore polar conpound, one with a | ower
partition coef fjmigdiug ddes sédiieayicldades ok pdusti Bubskcgy el high

reduced. Moreover, the specific.secretory nechani sns fqQr ani ons._and
cations in the IEF%W?%PMP %?oe#%??‘mg‘r%sﬁ s %@rﬁéﬁﬂﬁ’ﬁ%ﬁ&l"i 8¢
cells operate Lﬂa%egﬂi%b{mﬁ‘%lﬁiﬁ' uﬁﬂ@ﬁﬁ&%&ﬁe refil tﬁblﬁa&%ﬁﬂsf ifg" 1%‘?5 ?{jﬂﬁh@

phenacetin (acetophenéetidin) and acetanilide are bot ] )
anal gesi ¢ and &hus,syetesubstaness tand fo bae adpw renah Alerandesgd wileng pervisiench étly

to a nore ol f. | ' - o] L)l d
(acet an nophenyie GRS, B4 Sl SEnbotfed e fofiy oBubi Bl SIATR Sbuict
acetanil i de i s pgititien cbeffiniept lits twbplat teabswptiomssillbe gready aklotéed ddopesk, the
and decay in the plasnma sequeptially. During the first hour,

St ant 1) de i s DHENCRICTHGTS diocni O BB CAOH 1 18 PBCT R fbules s
the acetanili depdm iep&lenéiBnha Livde Rells@yepld®hpdnthigiehla HBRRERS.

concentration reaches a peak. Finally, after a few hours, the
principal plasma cofsorspacific sxanpe: pheracetinefaatiophiensiidiniand pectynilidetare boill

can be excrgted fromt ' f

o mor e meangrid Sl oyt hpeds bubiop BARGIRRE Rkh e 63y 81 B0K6
phar macol ogi calgolar anpmbicdifectiVe’mpthbolivg peutdroahiepanilit@pdtabinepisen), whichsis
I ntended to nean 61 sal t éhat etains _20 the hiol ogi cal effectivengss
of the free aciHtdelnieriadsic Whensioss gf &seiandiiedt agInG P nMietrgve
not bi ol ogi cal |nyersHoligds hRAMARRICHAAThd ARG scluBRINR UDEHKY the Figst hour, -

i nvention may possess a sufficiently acidic, a sufficiently basic,
or both functi deeirmiljdeistle pringipal plages epmpgngnt 4 the sggongd hawsy apihe geetanilide

number of 130" 81 falS! O hRARLfio RAMERNOAN doAEAMNeadkBlla PLAATILy,
acids, to forma pharmaceutically acceptable salt. Exenplary 25

phar maceut i cal |laftenx teaphaind, chesmincipal plasmeieoniivosy isafurthermetpboliteithh is inert
reaction of the_,compound t he .pr.esept  L,nvention wih.a neneral o
organic acid orangﬁarf %?ngéez‘ia’(gﬁo g‘éeet?)dgug - espg{lfn @ CPIrllé(I:M %%lmr?gsr@gﬁ?e’f%tné%?
pyrosul fates, hh&abdlitdsess wellidsfthd dag itoelf ¢hii bé pisrmagolupiqaliai@portant.
nonohydr ogenphosphat es,  di hydr ogenphosphat es, net aphosphat es

R % ‘ .
. pyr ophosphat es,  chl @} Persmacatiggilycescriablesalie ds intgadaddp gipan Bedbihatataing
decanoat es 2030 tﬁ@ﬁ&@éﬁ%ﬁ&fecﬁ%ﬁ%sa&% fréé)e{cr@taﬁé base GHL ¥EeR1FRA compound
ept anoat &s a

capr oat es, y  Pr OpI_O ates, qxa te_s, mal onat’es, . )
succi nat es, subed diag s, not bivdegitay or 6themeriset wilesirablee 4 compopnd gfide invention

1,4-dioates, hex n;g)l-s%dlsg ? gﬂggﬁéegfy ac?t%g %Osﬁé%t@Magéggg%%%nal groups, and

met hyl benzoat es, es, hy nzo
met hoxybenzoat egcorfifiglyakadt @dth aay bf ofahber of ZnobriMiciR06dafwdA8E, and inorganic

PCTI 1 JS2005/ 045589 | epesul f onates, pheny| acet at es,
pheny! pr opi onat® Prﬁﬁﬁérﬁ?}déutﬂf?% %ghar@p&uggégr acceptatbﬁ’ salt. Exemplary
25  pharmaceutically acceptable salts include those salts prepared by reaction of the

compounds of the present invention with a mineral or organic acid or an inorganic
base, such as salts including sulfates, pyrosulfateé, bisulfates, su]fitgs, bisulfites,
phosphates, monchydrogenphosphates, dihydrogenphosbhates, metaphosphates,
.pyrophosphates, chlorides, bromides, iodides, acetates, propionates, decanoates,
30 caprylates, acrylates, formates, isobutyrates, caproates, heptanoates, propiolates,
oxalates, malonates, succinates, suberates, sebacates, fumarates, maleates, butyne-
1,4-dioates, hexyne-1,6-dioates, benzoa_tes, chlorobenzoates, methylbenzoates,

dinitrobenzoaies, hydroxybenzoates, methoxybenzoates, phthalates, sulfonates,
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| act at es, y-hydroxybutyrates, glycolates, tartrates,

met hane- sul f onat es, propanesul fonates, napht hal ene-1-sul fonates,
napht hal eng- 2- ates, and nmandelates. 5 If the inventiye
conmpound igvcémﬁgi%f%t he desired pharmaceutically accepFQHP@zog%{?"lss%y
be prepared by any suitable nmethod available in the art, for

exanpl e, treat neyleneshlforagesf phenylbasaes\phdnylpropiomatsg aptienylbaiyehtesseithtes s
hydr ochl ori c id, hydrobromc acid, sulfuric acid, nitric acid,
phosphori ¢ aci Sﬁﬁﬁﬁst%}qug?}kyg}uy&r@’ ﬁ*yfﬂatﬁ?l tHF@‘ﬁ%inEeﬂ?i’E‘FﬁF& »as
acetic acid, maLephsmedltchateS HaphtRhiend ¢stlforREdRbhtRalbik-AShfonafes BRI C
acid, malonic acid, pyruvic acid, oxalic acid, glycolic a0|5,
salicylic acid, mandplatefosi dyl aci d, such as glucuronic acid or

gal act ur oni c. aci d, al pha- hydr oxy .aci such as.citric acid or
tartaric acid, an anﬁg%e'gg?”giyeéﬂg OHE 18 gi?ﬁ’rtjﬁ?gesgﬁﬁlgﬂa&na “Hf"é]g‘l c

aci d, an aronat aegahld sals@NbeEprepRod B GnyPduiitlbl inetivld AR aTHLTe i @ehrt, for
sul fonic acid, such as p-tol uenesul fonic¢ acid or ethanesulfonic 15
acid, or the |i%3mpls trepiamenifdhg froebase b an dnorganigacith such asthydgeliprie d

phar maceut i cal | yid 3GaRBEHRI %ciﬁ?éﬁf;ﬂ?ﬁ%@,%@ﬁ%&&r@{&aﬁibﬁ&%id%h HRALE, or

met hod, for exanple, treatnent’ o e free aci'd with an inorganic or
organi ¢ base, swihamerganicaridneudhmsiagetioacid, srleiratit, gucinit ecid,imangddlic an

al kali met aly hydr oxi de.or . al . e al roxide, .or the
Mo 11T uel ar it o nb b R AR ol R UG st
derived from ansalioylixcicith a pytaabsidd agidysiichas ginclredig acid e galatmihicacid,
primary, secondar nd tertjary anines, ,and cycli¢ am nes,  such as
pi peri di ne, no"r“pﬂ%%’ﬁ?@c}%}%acd’ B‘é‘%ﬁic}%‘f a‘{éﬁi.ar ‘iaﬁ%}%/ ’@nég%_“%"s“c@eﬁli‘%’é'a
from sodi um  cadspariBlacidRR izhiSmhibl Abid"BOREBAL AcidBitHR BeL0id 4R br COPPET,
zinc, alumnumand lithium 25 In the case of agents that are solids,
it is underst ocduynit Aedea sikfopicagidy sichge pdelenesyfomic geid prafeanesulfenic

conpounds -apyl sgkd $- FRWeXi st in different crystal or pol ynorphic
forns, all of \Aﬁilldhrareﬂ?ntended to be within the scope of the

present invention arifithesipemtifé eshmpomntid asacid3 theMESHHAPGafohacERATVENT
AND PREVENTI ON OF - I%IT.PA | TIS C VI I NFECTI@\IS g]gg resent1 i nvention
provi des net hod¥CFRIDe PELTMKTF BEPHPLOLHD, able mepnad; for exampls, fregfment

infection in a ¢fahé £8¢ adid with af idoREMRr-orgicMase? QA LA Hne (primary,
PCT/ US2005/ 045589 The present invention further provides net hgla,s for
i ntroduci ng a tIePEBELRY terkiery). aarafkedivmeral hydiowide op plkalimarimetal

prodrug, Fosgnul RydtdxiG) SPRIHe. Rfustrative examples of suitable salts include organic

salts derived from amino acids, such as glycine and arginine, ammonia, primary,
secondary, and tertiary amines, and cyclic amines, such as piperidine,
morpholine and piperazine, and inorganic salts derived from sodium, calcium,
potassium, magnesium, manganese, iron, copper, zinc, aluminum and lithium.

25 In the case of agents that are solids, it is understood by those skilled in the art
that the inventive cbmpounds and salts may exist in different crystal or polymorphic
forms, all of which are intended to be within the scope of the present invention and

specified formulas.

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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ot her conpound of the invention or conbination of such conpounds into
t he bl ood stream of a patient in the treatnent and/or prevention of
hepatitis C viral infections. 5 The nagnitude of a prophyl actic or

t her apeut i ¥ UYL, Fornula | prodrug, Formula Il coRpoURNOS/Bssso
ot her conpound of the invention or a pharnmaceutically acceptable
salt, solvate, or hytieategent id@hied furfet fievidesthéthels fohinadduidglat ment
or preventlon of an infection wll var , hovvever, wth the nature
and severity oftherppeutically sEfectine anpyat ¢ QA tormla &I compoyad, or
ngredient s agiE BbmbakAds mENAvARSE or é&na&eloh%fmoﬁ@&ﬁﬁsmsﬂ%‘i@od
frequency, will also vary according to the infection to be treated,
t he age, body wgefghpfaamnmsb@mﬁmgm amﬂ/er prewntion @hhepatitis € ryiral infections.

Che art with due conlPRRRTEeRg ol GipERGH: At AT AL bfifinls

present i n}/e nt iFemmaladl @ﬁi;fomd;lcablher eahpordd bf the ﬁx@nndrs]mmphaﬁﬁaceuncally
atients. In partic met ho t he, present

anent i on canplﬁ‘ﬁce@ E'uslz"lt’ SPE‘?atq’ Hﬁﬂlﬁgﬁtﬁﬁﬁ?rﬁ%l g%?aﬁ‘étﬁoé nic FEURFRh Y,

but not |im t eGrdv@nGe\6on RERREL v a?' Yowbvth 8gikieMe Ratubomt Sevedibflof the
patients with an i nmmunodegenerative disease, Furthernore, the

met hods can be fsetion, andghe rmbmwmrﬂ@ﬂﬂcﬁwms@me@ms admipistered.| The dosg,
state of  ngm g %‘soﬁé‘& &%&‘@é’sﬁ ﬁ%gﬁ'en@g%%ﬁ aRb Vi (?n‘aﬁa%% fﬁef}fﬁ%%dn% be
are al so useful atients under goi ng ot her an

treat ments. Therepeduvhe ageohodyewaglﬂls anpf re‘sprwse gfntes mdividual/patiento rPuitaisle dosmg

pat i ents 1 nel udensn abE SRRy HSscuapi® gl G5 4 8onsiiSfon o

doctors, nursesuchfagog. ce care givers; m litary personnel; teachers;

childcare wor kers; patients ravel i ng or living.in fore| n
locales, in parti culp%e mefiord) o [PBBSF’Efd%‘feB ion} 47g P@&ngrlwe%éler%fg%htanan

wor kers, m$Si QAL Sin ARRuL e SRHIHOIRAITRES of MejRbdet intdiGomBil O S eful
and conpositions include the treatment of refract ory patients or
pati ents resi stfmmwocommmmagemhma@dmedm pefliaiteddo canger pasients, HIV
transcri pt ase Fgﬂh
Toxicity and e %tg%éﬁe s iﬁ{doﬁa(;ﬁgn%gad Ads o %‘zdeﬁﬁ‘\f}eé% F?ﬁsé%g ELmoe,
determ ned by thémaﬁadﬂcapfbamaﬁnﬂmt mhnqmmpmuhls@qaanentseﬂrfenﬂwiﬁmstets ofr

experinmental aninal, ter

othal 'to 506 orerghy STinkbeBT RS bR Fypisn st ek o
t her apeut i @al | hagérteaider gfbtﬁé}%ﬁfruélfﬁ@atﬁﬁﬁﬂdl Thé pﬁ)lenn'Bh@neﬂQﬁE of fifei O
29 WD 2006/ 066080 PCTI U82005/ 045589 between toxic and thelaiaepeutlc

effects is the DEGRERtABEHEPR atepgeiculasly wseluigrpafientseprigsefudral igfectigp These

ratio LD50/ ED5 Qatients include, but are not limited to health care workers, e.g., doctors, nurses,

hospice care givers; military personnel; teachers; childcare workers; patients
traveling to, or living in, foreign locales, in particular third world locales including
25  social aid workers, missionaries, and foreign diplomats. Finally, the methods and
compositions include the treatment of refractory patients or patients resistant to
treatment such as resistance to reverse transcriptase inhibitors, protease inhibitors,
etc. ' '
Doses
30 Toxicity and efficacy of the compounds of the invention can be determined
by standard pharmaceutical procedures in cell cultures or experimentai animals, e.g.,
for determining the LDsp (the dose lethal to 50% of the population) and the EDsg
(the dose therapeutically effective in 50% of the population). The dose ratio
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The data obtained fromthe cell culture assays and ani nal studi es can
be used in formulating a range of dosage of the conpounds for use in
humans. of such conpounds lie preferably within a ran

of circul aﬁ(ﬂg)%%gﬁ%g@nt rations that include the ED50 wi tPﬁT{qSQQOF@“SB%

no toxicity. The dosage may vary within this range dependi ng upon

the dosage for nbawpboyeid aad eherdpRuti®effeetsqf tha therapeati¢ Mdb0andut tdnl Helkpressed
For any corrpound%gsed i.n.the nethod of the invention, the

t her apeut i cal | y2&Hf EH0; L%oEfsee can be estimted initiall y fromcell
culture assays. A dogg moﬁiﬁné@ﬁgﬂltﬁé&ﬂcﬁﬂuﬂe@ss%%EQan@Q% 1eIsQanbeused

achi eve a circulating plasma concentration range"that inclu
| C50 (i.e., thenxf@rmdhmngauaogﬁ@iqusmocf@@tcoumnmd;rfqrnsnmhlananseﬁbsdasage

hal f - maxi mals | ul.t ur
alternati veISy, F{gegic]i eﬁb u%? ﬁgﬁﬁge%%%%wﬁtglgdd%%ega& o‘rﬂ?rtu naeﬂ%ﬁha Stﬁr%t
nodel s t o achi einelude dierEI, atithrigtlpdbamrexicit nﬂmﬁosagelmy \raay\@&hmfthis hdnge
conpound that corre o .the d, 15 to, achjev

ponds oncen
a fixed magni tugeé’ BRYPHAE dosagg, Pi‘?)ﬁétap Pﬁeé‘é eB adﬂ%‘%’(ﬁ“ﬁ‘b"n&ﬂb@eg

accurately det ersfdi§ comPbuidld (10§ Ritht thethdIBiMhe idRUAHS tﬁerthah RpefrdeRve

nmeasured, for exanple, by high performance liquid chromataarg1
The prot ocol s afbccanboestimatndsnigally framical) ewiure assayse Ahrlase & e;fpmﬂ@te@i

in vitro, d %ﬁ}nélr?ndﬂelé%) a%]ﬂév Ziﬁxcgﬁﬁﬁ%ﬁgsﬂb&fn% tubﬁ;raglgpfhat mcludes
prophyl act i c activity, prior use umans or exa
vitro assays whiheACadie.tbe vomdntrasiodef ererésh eompreind éhat aciidves ahal,ﬁumaxmnalf

SR I T NN R
Formula | pr od&dj@pounﬁs)mjubafdnhuﬁwmn@mﬂﬁl maﬁtgs Rt dehieve DOipaliEhg phisniahe

I nvention are exposed to the_|ligand and the magnitude of response jis
measured by an F‘Hﬁtlf’%faé'gQSf "chéé’HWPQfH@ that garresp ’édsgstﬁé‘}?’tco’é?en’éfﬁféon required

conpounds .i 5 t hgyhchikad Hﬁi&ﬁnﬁ‘%ﬁiﬁd& 85R68hsd. (Slfcﬁ%foﬁl@diﬁﬁ'éﬂ{jbé)l%ﬁli?&ﬂmre

and the degree of conversion between t Formula | prodng

Formula |1 par W%Ww%dﬁwmw@éewwlmmﬂ@ﬁywﬁmed
t t t
testing 1n humsng e mpf oy Tk B Y e P T e,

chi cken, cows, nonkelle prombdzis s cdrqmsh:mnsqf th¢ vertioa ar«Slﬁrefmmmotesldd ircan
t hen be usedin ri, at 1.C tr|a .S. _The ni t ud

br ophyl actr o or MicHER Pab gy s T bt prpds oppuanliFe s pofl
conpound, 010 otﬁuermmmmurmr efant e,m Piv/ekda9which 2ap BB eeddtérgihd Y
acceptabl e salt, Ivste, or . hydrat hereof in the acute or chronic

treatment or pW@ Sratign of A spacificdRerapeutip prtegobis meisated, includgiir n
the nature and Sg¥een tineé asrs\%:ﬁs 1§th‘!<\!1? &ﬁ%ﬁ%@%ﬁoﬁ%t%@%ét%ﬁﬁ&%ﬂaI

i nfection, and the route the active ingredient is
admi ni st ered. Tpredrgs.dormula II compounds, and other compounds of the invention are exposed

to the ligand and the magnitude of response is measured by an appropriate
25  technique. The assessment of the compounds is then evaluated with respect to the
compound potency, and the degree of conversion between the Formula I prodmg
and Formula II parent compound. Compounds for use in methods of the invention
can be tested in suitable animal model systems prior to testing in humans, including
but not limited to in rats, mice, chicken, cows, monkeys, rabbits, hamsters, etc. The
30 compounds can then be used in the appropriate clinical trials.
The magnitude of a prophylactic or therapeutic dose of a Formula I prodrug,
Formula Il compound, or other compound of the invention or 2 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
: 30



and perhaps the dose frequency, will also vary according to the
infection to be treated, the age, body wei ght, and response of the

I ndi vi dual _patient. Suitable dosing reginens can be readily sel ected
by those sKi ;108§0t;|6?p0t he art with due consideration of SPQE’E%Z“P%(E“LSWS.
I n one enbodi nent, the dose adm ni stered depends upon the specific

conpound to be i4feekbn, aiPitht heu¥By GihitchaithcEios Bigtddivmt BladinhBstoRE] €HE dose,
Al so, the dose may differ for various particul ar_conpounds of the

i nvention; sui taA8PEhEREe deserfragmengyy Wi AltHrhAccoRing e dhesinfctiomfo be
af orementi oned g nHi hg ?%ég?@%gﬁv f) @E&m@@oﬁtﬁ@ ?ﬂgﬁdlﬁl ]t)éPZi‘en@ N fiBble dosing

€
studi es, such that sma ses w e suitable for those conpounds
that 10 show efrbgiorehyvemdegeadilylselreted by thossskiliad ip i artrwith dudeensideration of

conmpounds en asured.in th st e descyi.be r..ref.erenc e
her b n 1 encingh BEpf Thdue biBe iR R HhuRSE el aeb Sl hRIT A spscitic
O.bOOI to 100 ng{o/hgouﬁmftﬁﬁﬁéﬂ,yn@ﬂﬁlﬁ?ghﬁhﬁd étﬁadft@:]éﬂc@thedrmtgmt. pisef thealobey
about 5 to 15 ny For treatnent. o umans J nf ect e .hepatitis C
Viruses, about TEiE b VAl PAiSulgt puRDOAG gfdhe imention: Siahie Ahsesabe

one to four 15 giaiSd S thedalid Vs thRafir&hd@iodedlfQiPBmbRurbhetitsP8A ofl e basis
nore preferably from100 ng to 8000 per day. Additionally, the

recommended daidfyanigesd studigs, sueinthetsmapdler ¢ases wilklee suifatis for dapse gempoyngs that
agents or ia C ' ' ] : | G .
enbodi nent ,mt h%’“ﬁg ?ﬁ%&t%@%&s ita{s]h%?n%nnlcé e? le-g [ Irilﬂl gthglg%%@mdd 6 g”eﬁ%g ?n?aﬁured o
equal |y di vi dedh2fysttaseakescribad ar refdrenoed hemino dinrgentral, thi dosecmn dagisde the

daily dose can be adm niste n ti r e i er
weelc three t1 B RoRbaet ot B fihatw e ePtaahls Home ot 25 orefi Bk
week. In a prefRefeRlyRBoacs MBI mg/AkBEF6Qraamd 6f Bimdnd tnfediadby hapatiad €
adm nistered tq provide system c distribution of the cqonpound w thin

1 on. . CQnp
the patient. | riviaseserboub@ 17me wrabeut bagper denis adgupigersd i dout epe to four
i nvention e agwkpl B8 (3 18 ¥ LM moR! fr&ietablyerd 00
I n anot herqgnbo %n@%%éﬁﬂggz%%%@ggdgﬁ%ft thé [ nvey?l{nioo l:area aydhnj ni stg%gg
via oral, nucB090 mgpecdedi ng sublingual, buccal, rectal, nasal, or
vagi nal ), parenteral, ;4} ' i 1
i njection, intraart &c}dé&ofﬁ%i&#‘,%%&%@&%{f/%ﬁ%@#,ﬁosterr%éa%?# %m%?repg%%%éﬁs
admi ni strati on.aslsingk sgpms of inccomtindiionevith otiee thecapoyimuagests.oln dree

i nvention are admini stered.vja, nucosal .(including sublingual -
buccal | rect al -oedipert e Gy o BRI SO B g aally divided
subcut aneouy®, i dYsés2 My & e41h88 embb@iiest, HRjreshirdhded Alilyaivkd &l bRl adniiiistered
i ntravenous), transdermal, or tqpical admnistration. _In a further

speci fi c enbodiRsptime pPREweks B HEMgs BT vierl tugg BiFes BH Whek: TaUrsimesReE meak
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In a preferred embodiment, the compounds of the invention are administered

to provide systemic distribution of the compound within the patient. In a related
ﬁS embodiment, the compounds of the invention are administered to produce a systemic
effect in the body.

In another embodiment the compounds of the invention are administered via
oral, mucosal (including sublin;gual, buccal, rectal, nasal, or vaginal), parenteral
(including subcutaneous, intramuscular, bolus injection, intraarterial, or

30  intravenous), fransdermal, or topical administration. In a specific embodiment the
compounds of the invention are administered via mucosal (including s'ublmgual,
buceal, 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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via oral admnistration. In a further specific enbodi nent, the
conmpounds of the invention are not adnministered via oral
adm ni stration. Different therapeutically effective amounts

appl i cabl e ¥WPOUP ent i nfections, as will be readil PCW%)H;'WSSQ

those of ordinary skill in the art. Slmlarly, 5 amounts sufficient

to treat or prexgsdal ﬁﬁﬁ&sﬁﬁﬁ&?tﬁn@f&thd?%eciﬁb%iﬁﬁddﬁﬁ@ﬂtthé €oriptings ofGhe
sufficient to reduce, adverse effects associated with conventi onal

t herapi es are dpg@ﬂ%ﬁ@d}%a@ry@@t%sdmemémmg% bed dosage anounts
and dose frequency Rt B eﬁ%héﬁéc&?@a&&ﬁﬁ@ﬂﬂy @%@l%%‘tﬁc %tdﬂ‘?éij&t

of the invention further corrplse adm ni stration
addi tional t herm@@uﬂmcasagﬂmer@adMMOmbHMqaemrdmmaqkﬂt indhdnat $inalarly,
conpound of he inve"

iy SRR vo e SR Bl R e Byt enBloiR i 7o,

with at- Ieast Qdi]ﬁmﬁﬁnhﬁfreﬂh&f apRueietfeaty 8Rbciated Mith 2P@ithiicnad @RMpses are also
i ncl ude, but are not éflfﬂ{n d to anti bi ot Ics, antienetic agents,
ant i depr essant <ICHARASSET bY A ghove ed dosags amepntsandloss frequgart swhedules.

antiviral agentGmpiratfpliTHeadser agents, inmmunonodul atory agents,
(3-interferon, arkylatrng aggnts hornones or cytokines. In a

preferred embodi mentSpetificinmiteads obthe motnqm@gbgr copppriseidigadingtistratipnef agf
an additio [ S
At HOV ack v RERRRRhepAlE Bhock 1, o BesheliE R oot Bl o EGARARO LY
ot her corrpoundsnmtxbin)e In 2€rtain embbdiments afith @racutiimientian, det @inpounds of the
formul ated in conbi.nati h ant.i.biotic or, ex e, they can be
for mul at od w t AESHAR Fo Baibret an EPRIIRRR Hiiat Forepop PP, S apgptic agSat
cephal osporin (EhefhpeunticCitatsSxdlite| e atendt liited %ﬁ@iﬁbﬁﬁbi‘ QnfiofRdtReRbAtE,) ) |
cefuroxime (Ceftin(r)), cefprozil (Cefzil(r) cefaclor (Cecl or(r%)

cefixi me (Supr aB@(lﬁk)P)‘eséﬁm a@e#aenfmai agepiy At tory agqngss ARt

e.g., clarqsthr n
(er y'? hr onyC|1r?t ( EaSI\EiNH%’I E% Egg)%ﬁ a peni Cl 'fﬂ?{&rrf%eﬁ{syﬁ lﬂ{ptée}%glfﬁsf ?]ﬁ;ﬁla%n% E\iﬁems’
Cllin K(r) or leemonsser K(momy:s oin agpreferrerbérolmsligient ghe, invenkion andompasses the
(Floxin(r)), ciprofloxaci [
(Noroxin(r))), a% nog‘f élé)(r)lsol@ g‘%l{)&%i %%)ag t](':na eﬁt,tﬁ)ag%?%%[cspecmc or
ar bekaci n, bamhiemoystranss, anheHCVmsuvity di bekaci n, neorrym n, neomycin,

undecyl enat e, net| I C ost a sj,som ci n

apect s nomyci ), | anprgTEBRuEE parIS: bl 3B RNR g RSP e
chl or anphenigcol vanh@ﬁ tambeRiminBgbdidn farnmnea mbﬁlbmaﬁdsﬁsm ﬁhﬁbmucs For
anti-biotics (e.g., rifamde and rjifanpin), carbacephens

| or acat bef), c?éﬁ‘ﬁﬁbe@é?rﬁar( ke @fm“lﬂﬁeﬁﬁ@fhérﬁl%ﬁﬁ@mer@ &e%ﬁé)mycm Clobi®)), a
cephal osporins g@@g

cefatrizine, C%gh E@%f &r%, g%lfc%ﬁ ‘?p R’rﬁeg&l%ﬁ ce?%??%lﬁc oxmée d
cef pi rone), cedﬁafm@)rmfmreznb (Cefm@)bcqfeaim(@eelor@)eéefmaﬁ%ipmx®md 32

cefadroxil (Duricef®)), a clarithromycin (e.g., clarithromycin (Biaxin®)), an

25  erythromycin (e.g., erythromycin (EMycin®)), a penicillin (e.g., penicillin V (V-
Cillin K® or Pen Vee K®)) or a quinolone (e.g., ofloxacin (Floxin®), ciprofloxacin
(Cipro®) or norfloxacin (Noroxin®)),aminoglycoside antibiotics (e.g., apramycin,
arbekacin, bambermy.cms, butirosin, dibekacin, neomycin, neomycin, undecylenate, -
netilmicin, paromomycin, ribostamycin, sisomicin, and spectinomyecin), amphenicol

30 antibiotics (e.g., azidamfenicol, chloramphenicol, florfenicol, and thiamphenicol},
ansamycin antibiotics (e. g., rifamide and rifampin), catbacephems (e.g., loracarbef),
carbapenems (e.g., biapenem and imipenem), cephalosporins (e.g., cefaclor,
cefadroxil, cefamandole, cefatrizine, cefazedone, cefozopran, cefpimizole,

cefpiramide, and cefpirome), cephamycins (e.g., cefbuperazone, cefmetazole, and
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aztreonam carunonam and tigenonan), oxacephens (e.g., flonoxef,
and noxal icillins (e.g., amdinocillin, anmdingcillin

pi voxi |, mff”?@&ﬁ bacampicillin, benzyl penicillini cpgyjluﬁz,msm“sssg
benzyl penicillin sodium epicillin, fenbenicillin, floxacillin,
penanctcil | in, Dbefadnet)mondtactayd (¢ adiaepongedaminionam, amdiggeatohan), ne,
penicillin 0, penicjllinV, enijcillin .V benzathine, penicillin V
hydr aban ne, ' pERFTBITES @16 1flomett snd REASHE PREFILES (ags pfrocilin

l'i ncosam des ( @uidinocitlih PRBXN, GinidxicANA, BabAaMIEHE, Bénzylpenillony e,

baci tracin, capreonycin, colistin,_ enduracidin, enyionycin,

*

tetracyclines (engylpenigiagedipmecrieifingfonbenicillipciloxsgillin pswaessllitne, and

dernecl ocycl ikne s]i?a_ngatd' ?d']_.g]m 0, Lyl (e q. ﬁPﬁlﬁg' : L),
nitrofuranshj(e?pal.l, ir a on%j%déﬂ%guﬁ%@ﬁ%pg ori g’e , dcl]ltliflllr‘lrdl ones
ang anal ogls th@pmoiﬂljx(ﬁil:fgnzaﬂdpﬂmmicﬂlﬁnYhyﬂtaha:ﬂirlg,mﬂnmpicyblinmﬂji ne,

and grepagl oxacjn).,.sul f onam . (e.q... acetyl sulfanetho r.azi ne,
benzyl sul fam dé’?ﬂ#?}’d?‘@}"sltﬂ Séwﬁémﬁcﬁﬁg“rﬁf%ﬁ‘%f@w L %‘f,lm%%cmi

sul fachrysoi di agphémfcinskicitacii tapedomyein, EalRes, sp@ugeidindemtdiyoasul f one,

gl ucosul fone sodi um_ and sol asul.fone), 15 cycl oserine, I rocin an
tuberin. The F&UREYAIES (HoPigsLing-ghiptiptacy e oo ,e,aﬁnﬁﬁgy yeline),

compounds qf ther diiitiRifARe 2!, Soaifofh) MshRifleq! AhAMhALAE | N
conbination with an antienmetic agent. Suitable antienetic agents
i ncl ude, but aferapadium ¢itprided, quinolonss aed wpltagaihgecof (aiongiasiagion slinafloxacin,

e £ WSy PO REA LGP RAEOGR o

20 ondansetron, ni se Zl ne, ace

monoet hanol am henzydsulfampde, deprylaulfmsts, phthalyéwnifepsiangde, delfadbrwsbiingydndne,
bronopri de, buclj_zi ne ebopr i cyclizin di penhydr i nat

di pheni dol . dolFWE&&yHER: S”ﬁn}é’BFﬁ @18n§?dﬂllﬁé‘tsﬁﬁ1%‘?ea§‘§if?suﬁ§¥°o%ﬁm A& solasulfone),
nabi | one, a3y peyElyderink) Magieidd teiseol am ne,  sul piride,

t et rahydr ocannabi nol s, _t hi et hyl per azi ne, _ t.hi oproperazi ne, . , :
tropisetron, and 23haFerpylad produrgsdiormyladl eamppynds, pnd,pther gogyounds of the

Formula 11 conpouRfss fﬁﬁﬁfﬁéﬁh}%ﬁgﬁg% fintifatdd cobingidd With &Pdhtfetic

adm nistered or formulated I n conmbination wth an antidepressant.
Sui t abl e ant i degenss Suitatde inticmetie agdpis inelnde, hurare notilingtedito, mypdleamidae,

caroxazone, cigal ' , ) | | he. :

I ndel oxazi ne h éﬁxggﬁ%qang Prgkéﬂ&g’g%nggopﬁé%%%n% %ﬁ@?%g%ﬁ%é;m?%?bgﬁ%Mde’
oxyperti ne,20paradaisetom, grmisetrad, hyéroxyding aeghyleucihe mpocktraplagmenoxi ne,
| procl ozide, iproniazid, isocarboxazi.d, .nial am de, oct.anpxi.n

phenel zi ne, co@i’?ﬁ e, 4Za75HeY ‘Bﬂmﬁl?:}a?;?i aa?fﬁg&?ﬂ"??ﬁ%, uclizine,
netralindol e, rBBEEdd, Byclizifie] digaRydiRateddipheaidol, @dlas@fon, freflizid, ne,

am triptylinoxide, anpxapine, butriptyline, clom pram ne, .

denexi pti | i ne, mpsaligtahmelepimarine MAkIoLS, OXIDABEYcPIPHBAZING SHRPSIHDS,

sulpiride, tetrahydrocannabinols, thiethylperazine, thioproperazine, tropisetron, and -

25 mixtures thereof.

The Formula I prodrugs, Formula II compounds, and other compounds of the
invention can be administered or formulated in combination with an antidepressant.
Suitable antidepressants includé, but are not limited to, binedaline, caroxazone,
éitalopram, dimethazan, fencamine, indalpine, indeloxazine hydrocholoride,

30 nefopam, nomifensine, oxitriptan, oxypertine, paroXetine, sertral_ine, thiazesim,
trazodone, benmoxine, iproclozide, iproniazid, isocarboxazid, nialamit'ie, octamoxin,
phenélzine, cotinine, rolicyprine, rolipram, maprotiline, metralindole, mianserin, _
mirtazepine, adinazolam, amitriptyline, amitriptylinoxide, amoxapine, butriptyline,

ciomipranﬁne, demexiptiline, desipramine, dibenzepin, dimetacrine, dothiepin,
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I m pram ne N-oxide, iprindole, |ofepramne, nelitracen, rret apram' ne,
nortrlptyllne noxi ptilin, opipranol, pizotyline, propize

protriptyl ML Gor ami ne, tianeptine, trinipramne, BEF ?‘W?"P“SS”
benactyzi ne, bupropion, butacetin, dioxadrol, dul oxetine,

et operi done, fefaecpanfitaizibe, ﬁ]ﬁimmihe rimlprﬁmmsem:ade Qprindole) ofeirimbBic,

fl uvoxam ne, hema]h or phyrin, Eer Lcin, | eVﬁlPhacet oper ane,

nedi f oxani ne, B’rlﬁ apratiner ROTHIDty s cpexitilingepiprapof, é’i@éﬁ@’ﬁé

oxaf | ozane, pi b@bﬁizb[ﬁ!ﬂe ;ﬂétﬁbﬂyﬁﬁ@'ﬁﬁmu@béhhﬁé’ﬁ&deﬂﬁ&é‘@mpﬂ&ﬁ@

roxi ndol e, rubidiumchloride, sulbpir t andospi'roné, thozali nohe,
tof enacin, tol léﬁ@&?t@ﬁéea WPWWﬂWn@OXﬂQIQMWX@m stopexidiinef fekarhepate,

vi | oxazi ne, {an I

conpounds, afﬁddfg er cérrp %haibﬁm%:)%&ﬁy fﬁl\\/’ééxn n%j ilg%%mggmémﬁ’ ﬁ?’%"l”&%d
or fornul at ed |hvmphamtnlwrmnmed1fdxammeam1hammlmma;gﬁm mo&ubélﬁbée
anti fungal agente? gc ude Olét ar@"é@{} ! ted t 0, anpho %I’I cin B,

i traconazol e, KETTEORK, BF%Y,0f1%, RORZZBE-S PF?PF&W@E%’F leapql, FitgpssEpne

ni conazol e,  bubRkBRZ AlbRYuE bmbﬁﬂémm?irﬂie AN ikdre, mb%ﬁ%ﬂ@%&t@acm,

ti oconazol e, CIC opi r ox, econazol e 5 haloprogrln naftifine,

t er bi nafi ne, glogdtagylcsprarainie Sedwiptanian ventaiaxme, viloxazine, gndgimelkine.
F la |1 dSthedifim Hﬁ&lﬁ
agﬁnmrjli 2t er elgpgfo?gr srrll}ll at edg%aﬁ co gt | onai\?\n t%{&%dé%ﬁ%&ﬂe%?%ﬁ&me

agent. Useful apventionichmberadnnisteagleortformviztdideoniitation mthcah ahtiifingad d

to, non- ster0| n dr uch sal,i cyli.c acl
acetyl salicylic®aci ?ﬁ%@% wélf"'mtag‘{nﬁclg}f:ﬁl blﬁaTefqogﬁF]étﬁflt P@é%f’g]a

ol sal azi ne, sulifrasahzale,ketocanebRniliopiale, intBeAIEIRFOshe, BitohHSRS,

et odol ac, nefenam c ac d, . necl oi enamat e sodi um tol netin, ketorol ac

di chl of enac, i bP¥YPBFC ehﬁm%zﬁ & Hﬁ%‘?tgk&ﬁﬁc"é‘%ﬁl% HocquazRls:<iglenirox, econazole,

ket opr of en,15f | UaRipApre, Qikrifin aabREdb, uﬁ&éc%héi@%d%ké@ﬁhlﬁﬁm
aITpI r oxi cam dr oxi cam pl voXxi-cam tenOXI cam 'nabunet one,

pheny! but azone, oxyﬁﬁ@rﬁ?ﬁ@lﬂlﬂéﬂ@ﬁ% Hormula ¥ porapounds.iogd pitien eompapadsofahe
and ni mesul i de;jy SORUARAAARNS Toaml G HbRBmarfl il ah ehl™ £ o

to, zileuton, aurot o ucose, ONE g g B At of i n:
steroids incl udnﬂgnmbm agent. Iiﬂwﬁﬂeduﬂmamuztmmagtrasnnhmdmmmmbonmﬁm to,
ancinonide, b e I onat e t,ason t has ne
benzoate, bet }%&%é@%}%ﬁ-mﬁ "r"ao 2 %@ﬁ%ﬁ?ﬁﬁ%}?&?ﬁgffgﬁ cylic aci

p Ih osphat Ie Met mhﬁaam;eata%ﬂiﬁhﬂl ahle::laﬂel ﬁk%z&ﬁ:péulﬁmﬁ‘meg ﬁ@dtﬁmnophen,

cl ocortol one pi.v rocortis ydrocqrti sone derivatives,
desoni de, desoxXf %ﬁ?ﬁﬁ dlb‘@ﬁ dﬁ%&‘i’i‘%fc“?@ﬁ arid gppglelenamate sodivpdpimesin,
f1 urandr enol i deetdiaih,i T B BRAOENORMDrod R IAYtIRER WHiSR! RRG)rofen,

nmet hpr edni sol one acetate, mnet ’hyl predm sol one sodi um succi nat e,
nmomet asone ketoprofen, ﬂurbmprofen, oxaprozin, piroxicam, meloxicam, ampiroxicam,

LD

. droxicam, pivoxicam, tenoxicam, nabumetome, phenylbutazone, oxyphenbutazone,

25  antipyrine, aminopyrine, apazone and nimesulide; lenkotriene antagonists including,
but not limited to, zileuton, aurothio glucose, gold sodium thiomalate and auranofing
steroids including, but not limited to, alclometasone diproprionate, amcinonide,
beclomethasone dipropionate, betametasone, betamethasone benzoate,
betamethasone diproprionate, betamethasone sodium phosphate, betamethasone

30  valerate, clobetasol proprionate, clocortolone pivalate, hydrocortisone,
hydrocortisone deriveftives, desonide, desoximatasone, dexamethasone, flunisolide,
flucoxinolide, flurandrenolide, halcinocide, medrysone, methylprednisolone,

» methprednisolone acetaie, methylprednisolone sodium succinate, mometasone

furoate, paramethasone acetate, prednisolone, prednisolone acetate, prednisolone
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furoate, paranethasone acetate, prednisolone, prednisolone acetate,
pr edni sol one 34 WD 2006/ 066080 PCT/ US2005/ 045589 sodi um phosphat e,

pr edni sol o predni sone, triantinolone, triantinolone

acet oni de, %Q%Oﬁ%gq%@l one diacetate, and triancinol one hE%ELSIWrP17es?
and other anti- inflammtory agents including, but not limted to,

met hot r exat e, codiath phosyhate, pﬂeﬂmmloﬂm«abuatqw, phedinzong) trizandﬂdlomymmnmlone

and benzbr onmar one. The For.mu r od | a
and ot her conp&ﬁ"ﬁﬂ%‘ @T‘H‘éml??ﬁ/%ﬂ‘f‘it% ‘iﬁg‘ﬁc@@g‘?ﬁ%%i‘c&{p@iﬂo g%% ¢ anti-
fornulated in %ﬁtﬁ?ﬁxﬂﬁbia%eﬂ& tdenAIRGY, BeI nofHaitdd fodnettid@eXdte, cbiSRitiik,

antiviral agents inclu but are not limted to, protease -
i nhibitors, n@Hommh@rqbem%éuﬁ“mmmﬂpﬁv%wbmam%r s,

non- nucl eoside reve ' £
e SOt o A NS b A a0 o
zi dovudi ne, acymtemwn (;angmragmgmbtemdror foringlatedlin nembindionwitidarogher antiviral

Foscarnet ,  anates Hact gL et o P S e nfbion,

anprenavir, | opupleydide refrér&s)mmcﬁptastehﬂuat@ﬂ@onmheleémmserse transcnptase

bet a-i nt erferons adefovir, cl evad| ne ent ecavir l.econaril.

Formula | prod rl%éﬂor%'i*qﬂﬁckoﬁlﬂe h‘ﬂ'@i 'E‘ﬁq‘}@r &0 Bl“mftﬁ‘éto'
15 inventi g CofRGaiad ra‘c?d cgﬁlotfﬂrm‘ﬂrﬁﬁféj ldoﬂuﬁﬁﬁp'tﬂﬁﬁﬂdiﬁb Yeévolirl.
I mmunonodul at ory agent l'atory agents iInclude, but are not

limted to, nwuxhundm@mitrénavm aam@lhasjbscauy:b Iam@ntﬂdwnmﬁn@éadme saquinavir,
cycl osporine A, hen

m zori bi ne, deé?(ys?)ver’gu ?ﬂgﬁ(;adﬁ’llaijfmaJ Bfé@[n@;” %@%&ﬁﬂ%esw el:'ons,

| ef | unam de), Thdefevir, dlaa&iﬁbmntmﬁullﬂémneﬁﬂ and cyt oki ne 20 receptor
nodul at ors, peptide I bo ni z
chi neric, nonocl onaITgle%EWﬁF 63‘5&’&“@% mg@ﬁ@gox&mg%d%m@?@gﬁ@qpp%#ﬁ?@

or epitope j5bi B¥eAfoh Eiﬁgﬂiﬂhﬁ]hstefw@r%rﬁmﬁfdddnﬁﬁﬁnﬁﬁﬁﬁ@ﬁwfﬂ@aﬁ :
antisense.- nucleic acid nolecules and triple helices), . snal

nol ecul es, or géﬁﬁ@ﬂ@@ﬁé‘dﬁtﬁﬁéﬁgeahdmﬂﬁ&owﬁ‘ﬂéw%ﬁ?%%uh Eﬁé??ﬂ}oéé‘%ﬁedT
cel | receptor npqulatfrs atbrlgﬂlﬂﬂﬁmdé)cﬁdl@ﬁ%s %Ené‘!lé @Sr(lgs‘ﬁofl@eAaiﬁ%_éOfﬂe&ﬁitE

25 receptor antibodl es | es
(Boeringer), | m@eulc@mnwm (s(@E@ua);@mg}(B)ne d@myﬂpﬁm breguitho el one

d OKTcdr4a (Ja Gl |
(Product  Dea g Ry b o Dbbha st 0 LUPALLAS: hisfuors MY bine
anti - CD5 anpi bqédepﬁ)rég@dglatora@epﬁdei mizidhicy, hod mtibodiee (B, g., human, humanized,

i munoconj ugat e antl- anti varti s o

anti-Co8 30 ant gamgm oADKty SHRto ERLOL TR BB S 8 Suitoge

| DEC- 131 (| DECpindiad Zm@Iaid e hRkcilies @: (g. daObARed ihcldit 4did f%)ekules
e.

anti-CD2 anti bodi es ant 1la antibodies ,. Xanelim -
(Genent ech)), and taple hems)aﬁnalb@eleégleﬁ erggnic CPQEMMM inorganic compounds.

Examples of T cell receptor modulators include, but are not limited to, anti-T cell

25 receptor antibodies (e.g., anti-CD4 antibodies (e.g., cM-T412 (Boeringer), IDEC-
CE9.1® (IDEC and SKB), mAB 4162W94, Orthoclone and OKTcdr4a (Janssen-
Cilag)), anti~CD3 antibodies (e.g., Nuvion (Product Design Labs), OKT3 (Johnson
& Johnson), or Rituxan (IDEC)), anti-CDS antibodies (e.g., an anti-CDS ricin-linked
immunoconjugate), anti-CD7 antibodies (e.g., CHH-380 (Novartis)), anti-CD8

30 antibodies, anti-CD40 ligand monoclonal antibodies (e.g., IDEC-131 (IDEC)), anti-
CD52 antibodies (e.g., CAMPATH 1H (llex)), anti-CD?2 antibodies, anti-CD11a
antibodies (e.g., Xanelim (Genentech)), and anti-B7 antibodies (e.g., IDEC-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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(DEC)) and CTLA4-i mmunogl obul i n. Exanpl es of cytokine receptor

nmodul ators include, but are not |imted to, soluble cytokine
receptors %%ﬁ the extracel lul ar 35 WD 2006/ 066080

PCTI Us2005)4B8%Y % onmi n of a TNF-a receptor or a fragRERUSTREPEEE,
the extracellular domain of an 1L-10 receptor or a fragnment thereof,

and the extracelbmhiarnf d TNH-Breetptdfod d frfEmehCHeRoA theddx tdedlnRg BBRkin of an
t hereof), cytokgufﬁtor frag nts t her eof interleukin_ (IL)-2,

IL-3, IL-4 ecgptoy ‘P_f agmeng theyeof, gﬂéﬂﬁefbacqﬂelaﬂomwoi@ -6 15,
TNF-a, 5 interf ?Jc@ﬁloﬁér%ﬁag:ﬂeﬁ{\ﬁl@%og Eﬁbﬂmes%?ﬁa%f &E%re AR ﬁ@é}l&ﬁl&g

receptor antibodies . 0. i -1 FN"recept or | es,
receptor anti botieg, 1([63 4, BehaHak, H{Pﬂ]etgeﬂn%%sl(gﬂfllaﬂb)lﬂ, Oaih§, TNE-a.4

receptor ant4 bo

ecept or ant| bo ant’ - r ecep
r g{ l?@%m LIFﬁ ﬁ%%’gpy %Ed é%kr:ggﬂ @ 88{{)%@15: rece;litor antibodies
anti-cyt oki ne ém;dmdFNsre(@tcg aptiboiés; doftNLaD tdcbptdi aRibodisd Qe-gT%n@pax
ant i bodi es, ant di es]18410 anti-| (? ant | bog
anti-1L-S anti bg)d?tggl I%eél%' DA AT {eﬁﬁiﬂgrﬁn?b? ies, apf-dnp frecepior gngibodies,

ant i bodi es) . ThendOT M0keReproPERBOERS and T2 HoopOrRRMass), AR yRS IR
conmpounds of the  inventioon can be adm nistered or formul ated 1'n

conbi nat | on wi t PrtkRdisg e, apbirIERY antihpdies, eati-FNFae aatibydiessanti-Tiel Ratitibgdies,
but t d frk L
ond 1§ bi 1 < PR o A BOREPASE ABXCI £ viBaRy Ml

NMR283 (| deni x Phaantibodies)i cal s, Inc., Canbridge, MA). The Forrrul a l

prodrugs, Fornmula IIlC ou t her unds of, the inv

can be admini stered l?eol%rnrn paqsé{rg%“g%gg ?ﬁﬁ%ﬁ t?Pd&FPeaa%‘HP%vH ﬁtﬂe
i nhi bits HCV poinyamioazen be admiastdrédadoseafed Bethmbinaibn willifah aR¥i Gvhich
Targets Infect 20 _Disord. 2003;3(3):207-19 or in conbination with

conpounds t hat OB Virakogaymese fnc oupetlingted e inhilutors of HCY, pegiease, such

those descrjsedsd B Big1end Mhiitorabf NS¥BGIoPRRHESu
Aci ds. 2003; 22(a §§1531 or Wltoﬁ I nhi bltorsé of gi?%elﬁﬂﬁb Al 1 %F

targets such as élda@éé’hmweumpakh@ngcmbndme) 2002; 5(2) 154- 8.

25 The Fornmula | pr Yehimula %Rﬂ%’ﬁ d_qgt her co

of the invention cgﬁ{ebe agfqrﬁyérﬁgé i:oor or mu 'tuﬂ@ ﬁnﬁogi(;%ngonﬁléﬁounﬁ%ofsthe

with an agent whmveltionicanbdadrsinisterad orfermiulated inomblistior otinah agdnt wh1ch

prodrugs, Formul a.l]l unds, an her. co un yflél nven on

can be adni ni st &SMCEIWFW%WC ﬁS%‘ [H)aﬂn&f"t’?rjuér H‘rgl

Exanpl es ofzmytDt@bm‘aSO(iﬂmByW-l@uf m&bﬁbﬁ!@ﬁoﬂ ivith Cslpdi@ds ihat BhibRukd n- 2

(IL-2), interle k|n3 | L- zh i,nterleukin-4 (1L-4 i nterl eukin-5

(1L-5). interl eelicaredunction gf the virus such as those described in Bretner M, et al
Nucleosides Nucleotides Nucleic Acids. 2003;22(5-8):1531, or with inhibitors of
other HCV specific targets such as those described in Zhang X. IDrugs.
2002;5(2):154-8.

25 The Formula I prodrugs, Formula II compounds, and other compounds of the

invention can be administered or formulated in combination with an agent which
inhibits viral replication. '

"The Formula I prodrugs, Formula I compounds, and other compounds of the
invention can be administered or formulated in combination with cytokines,

30  Examples of cytokines include, but are not limited to, interleukin-2 (IL-2),
interleukin-3 (11.-3), interleukin-4 (IL-4), mtel.;leukin-s (IL-5), interleukin-6 (IL~6),
interleukin-7 (IL-7), interleukin-9 (IL-9), interleukin-10 (IL-10), interleukin-12 (L~
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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interleukin-7 (1L-7), interleukin-9 (IL-9), interleukin-10 (IL-10),

interleukin-12 (IL- 12), interleukin 15 (I1L-15), interleukin 18 (IL-
18), platelet j ved gromh factor (PDGF), erythropoietin (Epo

epi der mal g&%@ﬂ'ﬁgéfséﬁt or (EGF), fibroblast growth 36 WO 56’5@/’5&8@%6‘39
PCT/ US2005/ 045589 factor (FGF), granul ocyte nmacrophage stinulating
fact or ( GV CSFyactg (PGH), geviiipcyte alaorvphadel stmiuddting facta ¢GhE-COB, €Bmplocyte

"ntorforon (| FRponestpadindder RECSEN Inteiathagn elind sBitbleig s qu-com,

prodrugs, For mgmachh, eﬁﬁ'm@ff%ﬁ’(mp?e@? M—algﬁﬁrﬁﬁﬂ e pahniafe 5

i nvention can 1 ni in conbinatjion with

e admnistered or fornmul ate
hornones.  Exanpl esThe¢ Forgnipharedpgs Figeaula Bl gomoandsornd qthgr {cemppds of the
|t ei ni 21 N5 NOGRAG T &l 35lAhis105 BRI coriiQfoR B HEABn4CH)
growt h horndne releasi ng hornone, ~ACTH, sonmatostatin, sonatotropin,
somat onedi n, p@xamplys of librimonestinelpde, hytpoe hetllamied to ditemizingphdraionoredpasing

I nsulin, glucagon, e lins, yvasopr I n cal ciLtoni in,

| ow ol ecul ar W%ﬁg@ﬁ’l ﬁgwﬂ}mﬂ%ﬁ@fs@s gt og&ﬁp%@%reg%aﬁgggﬁﬁﬁg

|(gpl oi Ids, I i nsul éamﬁmxbgh@sﬁfiﬁ,rﬁzé?ﬁbhaﬁnh@gmﬂﬁén,@ﬁ&qmdhpﬂniomg, Tpe )
ormula | pro drugs, Formula conpounds, and other _conpounds, of the

i nvention can BEpuiknlamicaelersivg rtorotnayin ebgagan E‘ﬁ‘ﬁ%?all%‘? 8

(3-i “terf.erl'?“s al\émrﬁlg,ﬂe G U5y R uIaF ReiBRE hephiFis, Bébatifoidd, SiahétRIAa
beta-la, in erféron Beta-1b. 15 The Fornula’l prodrugs, Formila I
conmpounds, and netuiré ppiotispiosid thsthpoid: stignuliting dprhenss.cad edorplips. ni st er ed
or fornmulated in copbipati ¢ | | f ' ' f th
are not limted to, ]TIB% 8%@?(1)\%3&5]%30 S{a%fée%% ’ %hp%tg&fg%ouw% ©
(rof eron), i nt efiveti@ncanltehdnidfisteiet br fommuReg-ib nombinaticAemigis f-aterferons
consensus interferaon I nf ergen),. and, al buferon. The. Formul a |
prodrugs, For mibch ipclpde, bgt #5200 W%&Ph‘&e Sﬁng]%s%?f?%%"ment i on
can be adniggi st er edag Py podshgh, FoeilaiIDadrstindd, bid sthercddapomids ofithe
enhancer, particularly those which target the |ynphatic s?\%ste

i ncl udi ng, but invsntion ¢asibeadminisignd orargnipiedan spmbivatiansuith frnterraise
N-1auryl -y- D- mglit L% [ifsd 18] ¢ InCAMHASE, e RPRa-2
reported in I\/Uraﬁln@@})ﬁl?lﬁ%gi%w&ﬁg\?ﬁ@%gr@%r%gfgm%@ﬂcgrri er éyst.ﬁ, 7aE 1- 33,
whi ch i s her ebyrdferon) jnterferenialpla-?hs fintramy Peg-Intront Begasys; qoasgpsus igjepfaion
known absor pti n'enkﬁnc‘ﬁ@gﬁe@ al so be used. Thus, the invention also
enconpasses a 8H’£ P 8T G nposition conprising one or nore

Formul a | 2gr odr ugs ThE®oihiia I ptodagsyitumdk, IT esrdpants and othpoengoueds of He
i nvention and one qr re ahsorption en ers..30.The. Fornul a..l -
prodrugs, For mif¥enfien E%‘EHWS‘FFH%{S“ &f,ﬁ{fﬁ?@ra%{béﬁﬂﬂh%“% with gn aBiofbtion

enhancer, particularly those which target the lymphatic system, including, but not

limited to sodium glycocholate; sodium caprate; N—lauryI—j?—D—maltonyanoside;
EDTA: mixed micelle; and those reported in Muranishi Criz. Rev. Ther. Drug

25 Carrier Syst., 7-1-33, which is hereby incorporated by reference in its entirety.
Other known absorption enhancers can also be used. Thus, the i;wention also
encompasses a pharmaceutical composition comprising one or more Formula
prodrugs, Formula IT compouncis, and other compounds of the invention and one or
more absorption enhancers.

30 The Formula I prodrugs, Formula I 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, 'cthylenimjnes, methyhnelamines, élkyl sulfonates, nitrosoureas, triazenes,

mechlorethamine, cyclophosphamide, ifosfamide, melphalan, chlorambucil,
37



i nvention can be adm nistered or fornulated in conbination with an

al kyl ating agent. Exanples of alkylating agents include, but are not
limted to_nitr nmust ards, et hyl eni m nes, nethyl nel am nes, al k

sul f onat es, OPQ@E%reas, triazenes, nechloretham ne, PCT/US2005/0455
cycl ophospham de, ifosfam de, nel phal an, chloranbucil, 37 WO

2006/ 066080 PCThe)82e0HAne5He thiokpa drstlfiad, oairmktie, sttdptorbeipadachsiihd @,
carnustine, st r%otoo%ﬁc'.‘g dacar bazi ne and tenozol om de. The Fornul a

| prodrugs, For Ao e ‘?‘rpounds, and ot her conpounds of the

i nvention and the otk FérgillADRUEES FASRAK ICMmdaAdsASHH dthatRodpQinds of the
more preferably, 5 synergistically. In a preferred enbodi nent, a
conposi ti on conPVERHIMng tac,eterihrIapeytics agent Gepapk 4dditively onanensipsaferally,
concurrent| ysw ; | 1 ' :

W oh can be pas oY B St St mBiaides; Mo §Eh BRI e F95HIoung
conposi ti on fr off thainvenidomis iadininistarbd cansnpenthyosittothe administration bfxmothen

anot her enbodi the invention is .adm njstered
prior to or subgﬁg%ggﬁfc %gﬁp%gﬂ g&%ﬁgﬂﬁ%ﬁmb‘?w&f%fﬁg’?mﬁ% i ¢
agent. In a sepesmpitontfoth tantompmistehecitponals sfke ndMedhi MW arother

adm nistered to tient who has_not previously undergone or is not
current|y under 5@’ ?te%lF%Pﬂ“nan ﬁ‘eé%‘fﬁnﬁé? Isiadainisiergd pacLiges subsequent to

par ti cul ar| yo anadrmnistrifisrods Memet meﬂaﬁelﬁ@%fg&ﬁbqq B ate &Ihﬁom&@gg%ﬁgurm

the invention conprise the 15 adm nistration of one or nore
prodrugs, For nmufih¢ nvertigags administared totapatientodinme notsprevioushewidergent oo

i t hout ddi pd i . . | 7L ONS
AND DOSACE PRV Phar s PR Ealtil by ahbS bl alenf by 0

fornms conpri si naptiviralFagentul a | prodrugs, Fornula Il conpounds, and

ot her conpounds of the inventiaon 20 or.a_pharmaceutically

acceptabl e salt, or ﬁf&?gfn O%hﬁgpfegﬁm‘?}ﬁ%dsﬁf NYFOR A SURRECHbE ( he

i nvention. 15di adntnistratitese@ae bomoke Rrmulad prodes FefhulBY cbRipsitids 2Rkl Sther
for oral, nucosal ;igcl lrigi ng sublingual, buccal, rectal, hasal, or
vagi nal ), par ent @R i ?E’HF%H%B’@HE%%@E@P?M%W@#B%%L bol us

i nj ection, int rM@EUTmemmﬁem:mwﬁﬁﬁ%R@ t opi cal
adm ni stration.” Pharmaceutical compositrons an orns of
the invention typi cafhaymegeyicat eomppdsiions aed singlaunitdosppafonmns eormprisilg a/
accept abl e excigl : | cont.e ated. .
In an al t er nat |€dgﬁ?§§é§ﬁn§%§f ﬁgﬁg%g%%{ g&@b%ﬁ%@ﬁ%@@?ﬂ”&ﬁ BP48 ek acion,
enconpassed2by etiphasndveulicallyacdepmbledels, ca hijdmtathaedf, e alio egcontpassed b

Il conpound, or,other. c 0 f the inventjon, or a )
phar maceut i cal |$9%8%tb%%@v§§&£sgcqm% HKetigh fay be suitable for oral,

mucosal (including sublingual, buccal, rectal, nasal, or vaginal), parenteral

(including subcutaneous, intramuscular, bolus injection, intraarterial, or
intravenous), transdermal, or topical administration. Pharmaceutical compositions
25  and dosage forms of the invention typically also comprise one or more
pharmaceutically acceptable excipients. Sterile dosage forms are also contemplated..
In an alternative embodiment, a pharmaceutical c'ompos.ition encompassed
by this embodiment includes a Formula I prodrug, Formula II compound, or other
compound of the invention, or a pharmaceutically acceptable salt, or hydrate thereof,
30  and at least one additional therapeutic agent. Examples of additional therapeutic
agents 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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30 and at |east one additional therapeutic agent. Exanples of

addi tional therapeutic agents include, but are not limted to, those
| i sted above. The conposition, shape, and type of dosage forns of the
i nvention W40 al 1y vary depending on their use. EGTUSZAMPISES® a
dosage formused in the acute treatnent of a disease or a related

di sease may contdirdlof the gagveairi]@em&ﬁs ﬁfcom@ﬁse@gha&& d0Eag2 G0 0EAGS e cﬂronic
PCT/ US2005/ 045589 nore, of the active ingredients it conprises than a
dosage form uselfeitmephf the,sagy diseass: Y> agrarenipgal dosage dorapmacontain
Similarly, a paigaf&LaoudR%RER: &IhiRe BRIheGRAAhbredR iR il B J

one or nore of the agt iove@i ngredi ent s ite cio?‘prrprlgrges t han an O#fgmsancgral
dosage form usedosage foroxused frdirestihve saing dissase or didorden: Jdese aFidenther ways in
other ways in 5 | I fi enconpassed .y this
Cvent on i b1 VAR PedBE ShiabS RS AL pF REOIRARGR I aly ity gue

tS hose ski |l l]_g'([jhi andther Nvgﬂﬁ)ﬁ réiglﬂy a%)@ent tﬂn%ée@ﬁlﬁ'mtfgag@m%tlfeggkgtﬁ’s

ci ences, . ck )l 1 shi.ng, A : :
dosage forns i n?ﬁﬂ’a’é",“ tﬁ“?g?l"é’cﬁ%tlgﬁﬁ ‘?ﬁﬁﬁf’%&'&gﬁihi?ﬂ’ zf‘é‘,’“ Eggirl%@*; Examples
capsul es, such gfdosigd for@b afefuds, 198 hliop IERBS 1. QbletSRaPIRES caphll&C HRS:

| ozenges; dispersi%ngjf suppositories; 10 oint rrentes; gglt%ap?gsrrs . _as
(poul tices): pasefbelastisamppimeapsylessenchess trochesalogenges; dispexsions; suppositories;
sol uti ons; t CAES AL . k : ' , S,
Cqui d dosand f oanerts caBBlsfmd @ofliced)lles AL, okl oBloly plalBisl’
patient, incl udselgtiouspechesmemsfls (gg., nasahipeays st mhalesh-gatyy Hauid dodagefotims
il o1 ons) . sol tBIeS et S Ao i Shapes Seindins Wchviens g
par ent Ielr al 15 addjﬂeﬁhf\éﬂrﬁhialllﬁeda@ lauﬁﬁhﬁlﬂﬁibnsgﬂﬂl-hﬁmfef kl;ﬁuﬁwng,%sa&at@-imoﬂ
crystal line or gnorphous solids t hat can _be reconstituted to

provi de | i quid Eag&&amrwq% S@Hﬁl%l&bft@ Sliirs giguiddasaan formagswitable for peregteral
to a patients Tyfh&dhaRbRidBsab &ﬁistaggpaﬂské.gp&y%ﬁngeéﬁﬂ&gmt %@g WStids)

conpris€ one or nore carriers, excipients or dilUents.

exci pients are that candigaeppnsiguied ¢ proviy ligrid dosateiformstsuitable fayparenteral
pharmacy, and ngn-li 1, §.] | es of suitable excipients are -
provi ded her ei n.Q ﬁ%ﬁﬁ{eﬂrﬂg} ag%‘?i%bul ar excipient is suitable for

i ncorpor.ation into aTypbdpravectitical compogitions and nlosage dorssgempriseone or

depends on a variety of factor LIk Lin the art | udi n but
not 1imited to, MOReCsr{SCRtTEPr Aot Sable Sripispe e wellknown 1 those
adni ni st er eg0 t oslal¢hini Bt of gHarBacy R Eronlirating egatifes FlsiRabi Gliphnts are
tablets may 25 contain excipients not suited for use in parenteral
dosage forns. TRV fgkin. g‘t%etb?r apartiplarieyeipignt iputapledpit inferporaiagpinto a
depend on the spegihidtitfldoMBodifiéh GHRMeSolnda ﬁds%se@?&iggf &'eBror] Wefl

i nvention further enconpasseS anhydrous pharnaceuti ca nposi tions
known in the art including, but not limited to, the way in which the dosage form will

be administered to a patient. For example, oral dosage forms such as tablets may
QS contain excipients not suited for use in parenteral dosage forms. The suitability of a
particular excipient may also depend on the specific active ingredients in the dosage
form, | '
This invention further eﬁcompasses anhydrous pharmaceutical compositions
-and dosage forms comprising active ingredients, since water can facilitate the
30  degradation of séme compounds. For example, the addition of water (e.g., 5%) is
widely accepted in the pharmaceutical arts as a means of simulating long-term
storage in order to-determine characteristics such as shelf-life or the stability of
formulations over time, See, e.g., Jens T Carstensen, Drug Stability: Principles &

Practice, 2d. Ed., Marcel Dekker, NY, NY, 1995, pp. 379-80. In effect, water and
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and dosage forns conprising active ingredients, since water can
facilitate the 30 degradati on of sonme conpounds. For exanple, the
addi tion of water ée.g., 599 is wdely accepted in the

phar maceut "Caf%4P4%% s a neans of sinmul ating | ong-t er m PSTESAY&045589
order to determi ne characteristics such as shelf-life or the

stability of fhesdtadraRnl di¢empbditith ofSete cémgounds.eThus] the Effect tof maten on

Drug Stability: Principles & Practice, 2d. Ed.,. Marcg} E)ek er, NY,

NY, 1095, pp. 3Aommatiinseg Pt eercalaeihcnr g RUCRAIRV SRty e

PCTI US2005/ 045%@%&%&0@&&&5@5\%@ B rAeae Masidg, ?z_ﬂ:k@éiné,(%’f&age, shipment,
|

conpounds. Thus, the“effect of water on a fornulation can be of
great signifi candusestfifomnyigioss.ure and/ or humidity are commonly

encount er ed .duri ng ufact ur [ ' : :
chi prent - And uoe. gDt fnadRte cRpoRREE AR nec b, invenion
conposi ti ons argn Beoprparci asing aydtdus or fowembisture congainibg ingredgatsenddew ng
anhydrous or | ow noi styre_ confaini I ngredients and |l ow noisture or
| ow humi dity cd‘i‘l‘?ﬁtt’ﬁ'ed?;flsf‘?whwﬂ%‘mfﬂ%agmphar maceuti cal conposition
shoul d be prepared afifarhl@ofeiphadmatbutiba coinpSsiteh¥eile be prphidd énd Stored
mai nt ai ned. Accordi ngly, anhydrous conpositions 10 are preferably,

packaged usi ng sneh het it anhidrogipange py wpBipinedy HSSAUABEl UTEEMS CRREPPSIHPRE
t hey can bggin ' | | e: f g{&]ciff'kr j | e
packagi ng Ei|0ncl u%&ggé%%g%g ot‘ﬁﬁg%ﬁie t%ﬁf@'ﬁdﬁé?ﬁreeﬁé@;&ll ‘33%?3‘2@5& rtsﬁéﬂ.
foils, plasti cdhattirytcadbs inchaled immsuible fommudary kiss. dEasmplds|of suitablepackaging
and strip packs. .The,invention further engo . I.cal
conmposi ti ons ar‘]ﬁdﬂ‘gesh'dtearei‘g Ty pedoy %etécgﬁ%%gg%gﬁsésggﬁwgﬁpounds

that reduce t hech@iRrdxe gWhiald), Hister@hdkécandisoipr@adkent wi || deconpose.
Such conpounds, which are referred to herein as "stabiliz

] ers,"
i ncl ude, but are notINeilRyeREGR REtherENCrRpAs e RbATIACRYHC CQ&%Q?&&B?%E‘D&chG?ge
pH buffersys orgSal thatpRikS onddritfork REmpHMIAD IS ABEC HPRSe B which an active

excipients, the amounts and specific types of 20 active ingredients
in a dosage f oringmdigntowillidseorapgsen dneiycampopads: whish strorfesed (ipreings
limted to, t he‘s{agﬁlggrsb’yin eSB! dr h(?t Hrfited o 2Bl ENEH ad ReRBid £ PH
However, typical. osage fofnms O he 1T nvention conprise conpounds
of the inventi duffers, onsgdtaffaceuti cal |y acceptable salt or hydrate

about 0. 01 Lo 200 myRGTEamoa So5be of elpeal e EapbiB A R nespr

conposi ti ong ofactieimpfodadts i A ok famemay tifftbiepchding on &dctors such as, but not

adm ni stration can be presented .di screte dosage forns, .such as, .’
but are not | i riikgg to, the route by Whl% itisto lge admmlstere%to patients. Hsowever, I?y‘plcal.

dosage forms of the invention comprise compounds of the invention, or a

pharmaceutically acceptable salt or hydrate thereof comprise 0.1 mg to 1500 mg per
unit to provide doses of about 0.01 to 200 mg/kg per day.
25 Oral Dosage Forms
Pharmaceuti-cal compositions of the invention that are suitable for oral
administration can be presented as discrete dosage forms, such as, but are not limited
to, tablets (e.g., chewable tablets), caplets, capsules, and liquids (e.g., flavored
syrups). Such dosage forms contain predetermined amounts of active ingredients,
30  and may be prepared by methods of pharmacy well known to those skilled 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

active ingredient(s) in an intimate admixture with at least one excipient according to
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to, tablets (e.g., chewable tablets), caplets, capsules, and |iquids
(e.g., flavored syrups). Such dosage forns contain predeterm ned
anount s o:‘,@ﬁ:tive I ngredi ents, 30 and may be prepared bé net hods of
phar macy 20HYPO% 0 those skilled in the art. See gEREMUSRI0§045589
Rem ngton' s Pharmaceuti cal Sciences, 18th ed., Mack Publi shing,

East on PA ( 1990)onvEpfiomabphaamatcudios agmpbeidifg todhnidies.i Bx@iéit©Enake: a wide
prepared by conbinin {he active ingredient(s) in an intimte
adm xture with é{?ﬂ‘f‘:&gé ormg$ depepding on the fopn gf prepigation desised for sdrpinistraterso

PCT/ US2005/ 045588y exa@ipves BRdipiBak sbdIdBF &4l 62 1iGATBP AN E0osage forms
techni ques. Excipients can take a wide variety of forns dep%n Ing on

the form of prefiusici B agawt Havted &, wattni shyoots; eild, eleoholfdlaveningagents,

el bae.  but ar Breagr s P bR el ol SRR ARARE Ry 86 Woona

fl avori ng agent sral Bojageformy 4 £.ypoydens) thbixtd, oapsnigs, and Bislets)Exelomy, 6t € not
excipients suitable.for use in soli.d oral dosage faorns (e.qg., . '
powders, tabl et gl,mtggb% gikedes, shgprs miFrgrcrystalling o &OS%G{I“%{'F%%B'PM"H% agents,

[imited to, stalubkiesats,stdeksandUiGhRpGtaSsghld ne cellul ose, diluents,
granul ating agents, _lubricants, binders, and disintegrating agents.
Because of their easBecmsefitheir ease af adminisiafisne tabletsrnd capsules espresent the

represent tHe ARstREhn @F&% : | i ch
case solid excipi gnts é?éeégéﬂérp oyg%‘%@oﬁ%g??g%,&% Isel?‘isé%épﬁéﬂgse%
coat ed by st andemplozedidfdesined, tablatgem beisoatetldystandard saquédus br shoaqeous
fornms can be Pr eRAL: b of the net.hods of..phar . ral,
phar maceut i cal conpgsffst %3‘%12&% %:gggaa&@e&r%egrb% W%%&F@S%gﬁm‘wy‘
uni formy ?nd :mgammelpyzmgﬁtudcagcﬁlﬁsiﬁﬁﬁdanﬁdoﬁ%EQ%im%& fé%dréﬂi)% quid
carriers, finely 15 divided solid carriers, or bot and, then shapin
t he product int ﬁm%‘ﬂ'gﬂ-‘fj@éii‘?fé‘aate rm&fl}e@ﬁﬁﬁ mﬁ’&é@§§&‘f‘9@hqﬁ&°%ﬁ]ﬁl§f
a tabl et cars bediiRAbIRIcaBYers VYBOAS _ﬁﬂdxﬂgxpghaﬁag;@ief}%oduc@ﬁwﬂh @%éﬁﬁ;d

tabl ets can be prepared by conpressing in a suitable machine the
active i ngredi P§fentatignif fecessamy} owi ng f orm such as powder or

granul es, optional |l ypm 0, 14 l.nlsent ts can
be made by nol di ng iﬁépa&%gplt%h %Eﬁg%me%@ggd%?frﬁ%gﬁg0{%§id%1(§7\dered
conpound noi st eGenipreissel] tabiets orrhe preppedbydiompessting ibx suijable snachine the active
exci pients that, .be .used i.n oral dosage forns of the invention

i ncl ude, but argﬁgeg%enﬁilﬁ?%ee& °8‘Sm%*°ﬁ%‘é @?asfqorvpgrr%r,gr%q@ Sn‘f@@?&ﬂ‘g’,"egnd
| ubri cant s.2@Bi nerith an esdipietb Molflat table® canbPhaddMERBIdIESh 2 CEIAVRSInhdPRSa:
and dosage forns.incl gﬂle, br;&t are'25 not limted to, corn_starch,

IPe e PORCETY

potato starch, BHEEF _ SOmPRUICRiFenGdY it 21 gt Hauid dHvenst i
gums such as acBgdniplesTkbificAtsdhiiRh®be e inbih] A3hgb foRhd G S nIbihes

include, but are not limited to, binders, fillers, disintegrants, and Iubricants. Binders

_ suitable for use in pharmaceutical compositions and dosage forms include, but are

25 not limijted td, corn starch, potato starch, or other starches, gelatin, natural and
synthetic gums such as acacia, sodium alginate, alginic acid, other alginates,
powdered tragac;cmth, guar gum, cellulose and its derivétives (e.é., ethyl cellulose,
cellulose acetate, carboxymethjl cellulose calcium, sodium carboxymethyl
cellulose), polyvinyl pyrrolidone, methyl cellulose, pre-gelatinized starch, -

30  hydroxypropyl methyl 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, calciinn carbonate

(e.g., granules or powder), microcrystalline cellulose, powdered cellulose, dextrates,
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powder ed tragacanth, guar gum cellulose and its derivatives (e.g.,
ethyl cellul ose, «cellulose acetate, carboxynethyl cellul ose cal cium
sodi um car | cellulose), polyvinyl pyrroli done

cel | ul ose,%%@?ﬁéﬁ’i ni zed starch, 30 hydroxypropyl W"UE?é’i{"I’?j‘Isﬁ?ge
(e.g., Nos. 2208, 2906, 2910), mcrocrystalline cel I uI ose, and

m xt ures t her eqdaolifpdmpilssiiéicfatid| @itbitos wtdreth) bee- Feditinibe@ staithf 41 mixtures
pharmaceutical compositions and dosage fornms disclosed herein

i ncl ude, but arBergeft The hiﬂfié'dortfélerﬂlell?m‘%ﬁiP%‘Ia&FHWB{?H%? ¢ {nyeption is

granul es or po r
dextrates, 41 V0 SHORSAOE BT L RSB oG PR o et pion

silicic aci d somppsitdn ordosagsformyr e- gel at i ni zed starch, and mi xtures

her eof TS D1 OCT il Kl o baL ARAELLGRlr SRTRSLE LAE: A d e,
percent of the thihmaiHaie soldaslA VICEIFREH01, AV IOELEPHAGS ANICEL RSC-SGIl,t abl e
he mat er | al s oY R EPROsEaBhbleFom B Smbesaltn Sy LY Spgsed Ry ison

AVI CEL- PH 105 (Rvad lsalbé M&ﬁ%&&@mrﬁawﬂuﬁm&wr AGAPecHiSHIAGR is a
Di vision, Avicel Sales, Mircus Hoo , and m xtures thereof. An

speci fi ¢ bi ndermixgirgof micsaonyséalbine ﬁ@k&?ﬁd@@ﬂm CW@WP@VJO’»@@U@H@SOMM
sodi um car hgxy | Joul [

anhydrous gr% I orE\;v{rfr%@Ls grslgqe?gﬁa@g%ﬁg u}{}r t| ves %?mcf%*ahaﬁlvgs

AVI CEL- PH 103TNﬂ1dm¢h1SVlﬁE1t+PE5mTMmdeamhdﬁe@JlMts are used in the
conposi tions of thegj.nvent lon to ﬁr. i de tablets..that disjnte ‘gge%aglets

when exposed to an EEBT PBHARRE COTRBTIAPS of Wﬁtmvc%“?rhﬁor?r?

much di si nt egr an4t dmuegata iWHef @k pdsed toanSgécte nvivdbinietit. tTHBEREs thitdontain too
contain too little may 15 not disintegrate at a_d Sll‘ed rate or under

the desired corByhdisiiegrsnfjaay giswiperatcmsipragealypils fiotsrthaicontaindge e may
that is neifsherqt aRinfBeFRe Mdésﬁed Iatetcxrluﬁdér%éi@ésﬁédf@dﬁaﬁﬂohy ’Pﬁﬂseﬁ suﬂla@m

rel ease of the active”ingredi ents shoul used to formsolid oral

dosage forns caﬁnmln*eof‘dmmwhatuheelﬁmt@n @m@h ngf wiodittiede defrinpstadly alter
varies based u I

di scernible t o {)eieteageo %cqgnar ﬁ é(ﬂa}tﬁﬂo gﬁgdr Itosfoﬁf&(ﬁd c?falé](? sage forms
phar maceuti cal afdimmmntmmn@h@ mpnnt@édismtagrmbmmﬂ variés hasndaipontthe]]:spe of

wei ght percent of lsin ant eci m a out 5
“wei ght percent fg'fmla? ?‘E@géﬁgﬂy dﬁggrp}l?i %mﬁgg}?ﬁg@y@ i Y]ﬂcal
phar maceut iopal ph@ﬁ&&ﬂtiohpaﬁnd;mﬂmd%@ﬂ@mé ﬁl’ofﬁab@ﬁt 0.5 dbovers waght percent of
i nclude, but are not limte agar-agar, alginic acid, . _calcium

carbonate, ni crdnigga spepidically ffEIInd%’B“t 1p gheus Srvesighs gercens off disintegrant.
crospovi done, - 25 Pl (AR L W 15k URCAAN Bl B dosage

potato or tapioca starc pre
forms of the invention include, but are not limited to, agar-agar, alginic acid,

calcium carbonate, microcrystalline cellulose, croscarmellose sodium, crospovidone,
25  polacrilin potassium, sodium starch glycolate, potato or tapioca starch, pre-
gelatinized starch, other starches, clays, other algins, other celluloses, gums, and
mixtures thereof.
Lubricants that can be used in pharmaceutical compositions and dosage
forms of the invention include, but are not limited to, calcium stearate, magnesium
30  stearate, mineral oil, light mineral oil, glycerin, sorbitol, mannitol, polyethylene
glycol, other glycols, stearic acid, sodium lauryl suifate, talc, hydrogenated
vegetable-oil (e.g., peanut oil, cottonseed oil, sunﬂoWer oil, sesame oil, olive oil,
comn 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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gel atini zed starch, other starches, clays, other algins, other

cel | ul oses, gums and m xtures thereof. Lubricants that can be used
I n phar mac t npositions and dosage forns of the_invention

i ncl ude, igﬁ‘g 6%’? limted to, calciumstearate, magnBSTUM0%RS8
Sstearate, m neral oil, light mneral oil, glycerin, sorbitol,

nmanni tol, pol ye(ABR@smmoyﬁﬁhufa&hﬁab wkcglra%e@@ﬁmalﬁma@ ﬂm)sa)%algm
| auryl sulfate tal ¢, hydrogenated ‘fft abl e oil %e.g eanut Oi |,

cottonseed oil , 2o} vﬁﬁz@mem pilica; apskasedhhy Deggissa (0. f Plano. ), CAR-O-Hhda

soybean oil),

coybean o1 ) c2bislERahSoRibaRh 8965y Cohlio bEHBAGE SnRUA il
syloid silica g&bredﬂ mamamemmijsam&emmommeﬁlmmml
manuf act ure of Bal.ti.nore, . , coagul at ed

ror o5l of - Syt HEERtPeRIoRf G pbsPiraciation) o BuAh oeosses RS S whigh they
CAB-O-SIL (a pm@g@moﬁatedl I con di oxi de product sold by Cabot Co. of
Boston, MA), and m xtures _thereof. If used at all, lubricants are
typi cal | y used Delayed Release, DogageFOsmSs t han about 1 5 wei ght percent of
the pharmaceutical COURRIhEL®BSs Bf the 5RMor QTR allBioR i 6P cbdiRlied Ricise
i ncorporated. Del ayed Rel ease Dosage Forms Active ingredients o

i nvention can bmeadior hy deléveeyiddyjces dnt asMeliduophdathese ofwadiganyrskiflyin the ar.
delivery deyi ce Kl ogl N
The uerY o) Eotufls BN ELE Bl I1RGE o B RS Pl Nos !
described in U B84FH02A1915899;3 me&w 3,598,123, 9&&48@719855%58@,% 059,595,

5 120,545, 5. 07370487, 31308 AT IS 35055 Sad 5 48 s enpnot

which is incor pﬂmamdn Gatethyreieh J%ﬁ?&ﬁe Sudiiod e F8iens’ @h B uSeino be
used to provide slow or control | e el ease of one or nore active

i ngredi ents usi PV Félpwl‘E cepapisdaclense of ope SpPPIFAEKE ingredicpts ysing, Tok her

pol ymer mat{d ce E?ﬁ&%hﬁ’ ks 85{59

mul tilayer fcjoat‘f%qn , %?%r?@;) t1cles, %oso S mﬁgﬁgg%%f?@ Si}bl%
conbi nati on t hemewbranes, psioetickystehe, m@glawecboaemgmrqpantddseﬁpqsomes ‘
varyi ng proportions Su tabl e .on rot*;1

oY hogeP o PO kpbett, of R ofmBRRSher Sk b B fAR! Hokd L8 o A"
herein, can be v&ﬁdg bropestions.t Saitably corflolislerelshic foin@atimt kii@wn to those of

|ngred| ents of t The i.nventi nconpasse |
untt dosage f or HRety NbiRE i iariudion Bt S eHOHLMeroS G berEediy Elen fo
limted to,20 t aleifh the aRselifsediGfl 6AAS invehtibrC ANk HvenfidiPhudéRompaRsed
for controlled-release. Al controlled-rel ease pharnmaceuti cal

products have asgiewihdessas fogms spitpbledor orgl adnupistrationapch asv bkt noplimited to,
achi eved by th eﬂaBleﬂEP&p&ﬁQé, %QlchﬁgarﬂcHdﬁfeﬁ i ':afesadapted for controlled-release.

All controlled-release pharmaceutical products have a common goal of

improving drug therapy over that achieved by their non-controlled counterparts,

2-5 Ideally, the use of an optimally designed controiled-release preparation in medical
treatment is characterized by a minimum of drug substance being employed to cure
or control the condition in a minimum amount of time. Advantages of controlled-
release formulations include extended activity of the drug, reduced dosage
frequency, and increased patient compliance. In addition, controlled-release

30 formulations can be used to affect the time of onset of action or other characteristics,
such as blood levels of the drug, and can thus affect the occurrence of side (eg., .
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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25 ldeally, the use of an optimally designed controlled-rel ease
preparation in medical treatnment is characterized by a m ni mrum of
drug substance bei ng enployed to cure or control the condition in a
i ni mum andt %Ooﬁ?ﬁﬁ?fl%ne. Advant ages of controlled- rel ea§&T/US2005/045589
formul ati ons include extended activity of the drug, reduced dosage
frequency, and effo@! faseadRiy atdtontianglly ralee of othepgiddusitosE drug to maintain
controll ed-rel ease 30 fornul ati ons can be _ used to affa&%ptrg@@%i_ne ?II
onset of acti ofiplevekafdherapeuig ot wpplylactis effect pver A LXioNARPY Smgs

the drug, and Gap,tWMsin®fih B cdnBEniQERN bE &RE Fn BE bSdy] thel BuPmust RAYRESRE)
effects. Most controll ed-rel ease fornul ati ons are deéclﬁgned to
{

initially rel edrom the dosagodenm afa rake tlnt Al replase ihegrwaniepfidrug being
pronptly prduces.the desir r ' § ; .
PCTI US2005/ 345 b°£¥?£ﬁj“§%€f%&£@§%§£a%@?§% s ng{r)e%ggsm egjent
ot her anounts @fn b stinilatedbiy vhrdus cohditiens incleding fbut ive dimitedtto,pHr
prophyl actic effect over an extended perjiod of, tine,..In order to

mai ntain this CORRYSHS, PRATEIES.GY2lH, ?Fg""ﬁ‘ﬁ Kuolpgigg) cordition, FOmRLndSe
rel eased fromphhardQIngted ®irsat a rate that, will replace the anmount
of drug being metabol'Tzed and excreted fromthe body. .

Control | ed-rel ease &rreateraldpsage formyrcanbe pAminsigreda patinigbayasigupiputes
various congi t 'M@diﬂé%}%h%tqgniteta%, sﬂgél.\tflﬂegﬁst, ﬁﬂta'séﬂousoghclu i %P&ﬁ@ﬁlj%ﬁon),
enzynmes, water, or her physi ol ogli cal conditions of conpounds.

Par ent er al Dos anfeanfisculsr, Rad angerteadal. dderayse their stgniviamatinn typicalli bypessesd

to patients by variqus,r s 10..includin but not, i mt t.o
subcut aneous,  PAEFY @ﬁ%@%ﬁeﬁﬁﬁsﬁa?ﬂg CB’EWE@PH] pea(r:einlt%%l)c{,osﬁge £8find e

intr arr}JIS cu |bar , pedFerabRisterlé bedapabie oﬂﬁ?@%’@?’ﬂiﬂe& prioratd Bilimirddtragivh ana patient.
typically bypasses _patients'  natur ef enses agai nst . cont ani nants,
parent er al do;@‘é‘@@ﬁﬁﬁ?%ﬁ@“"b?‘éﬁ%‘?%@?%ﬁ ﬁ? arglnoglzrag fo, sptutins Frady
sterilized 1?“ @by ihfrcAOHTR SldRUiPRyliRdDrifictseidy to X @TIRI R kuspended in

parenteral dosage Torns include, 'but are not |limted to, sol utions
ready 15 for i njpherhaseuticlly aceepiable vielislefpr injestionresgustitatable paydes) be
di ssol ved or s | 2af. | accept abl e vehicle for
i njection (rec%ﬁ%%ﬁgglgsaﬂggdg%(r)\j\lﬁ%ﬁlg?’%ﬁ&%g@%kedﬁé‘l ons ready for

i njection, and enul Sudalsde véiclesthhiecaudhivsddae prdvite posemtdyal dosand foums of the

provi de parenteral .dosage fornms of, the..inventi are.-wel I, kn to
those skilled ivenHgn arecvel ﬁﬁtggh%@?ﬂgf;lfﬁﬂwgﬁl&gmﬂﬁs m%‘i(er b et
tor Water for lihigditboWddSHor BfHEONTSPedijuetBschidihsiich,as it nodimited to,
limted to, SodiumChloride Injection, Rl naer' S I%j ction, .Dextros
I nj ection, Dextiodgun Ghlpridsiieciiondmngen atechpn Dergore ifeHata Peyresg an
Ringer' s | nj ectd afm WRfekis TiGioR! id'iabde8ingstd Wedion; Weler-ROSciIé PHE@sk
to, ethyl alcohol, polyethylene glycol, and pol ypropyl ene

such as, but not limited to, ethyl alcohol, polyethylene glycol, and polypropylene

glycol; and non-aqueous vehicles such as, but not limited to, corn oil, cottonseed oil,
25  peanut oil, sesame oil, ethyl oleate, isopropyl myristate,l and benzyl benzoate.
Compounds that increase the solubility of one or more of the active ingredients
disclosed herein can also be incorporated into the parenteral dosage forms of the
invention.
Transdermal Dosage Forms
30 Transdermal dosage forms include “reservoir type” or “matrix type” patches,
which can be applied to the skin and worn for a specific period of time to permit the
penetration of a desired amount of active ingredients.
Suitable excipients (e.g., carriers and diluents) and other materials that can

be used to provide transdermal and topical dosage forms encompassed by this
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gl ycol ; and non-aqueous vehicles such as, but not limted to, corn
oil, cottonseed oil, 25 peanut oil, sesanme oil, ethyl oleate,

| sopropyl and benzyl benzoate. Corrpounds that I ncr ease

t he sol ubi Wd%?%%%tﬁgqﬁ'e nore of the active ingredientsFPCHUSHOFHLUSH?
herein can al so be |ncor porated into the parenteral dosage forns of
the inventi on.inVenaing derwail hﬁa&:&gﬂadz?eskiﬂecﬁﬁtﬂ'dﬁmﬁdmnﬁd:al dins agrbddpendren
include "reservpir type".or " rix t " patche L.ch can be

wppl Led tot e BRPAEE i orTHOLS sl P BB AorBPoy et COPage
the penetrati ofildfe appH&s  WaH iR 9fd aghical @xtipRhe dh@ideSbut 2k todbl e
excipients (e. a carriers and diluents) and_other nmaterjals that can

be used to pro irgited tpawalEn periameaptbanobsithdene ghicaly erapyleapslyericergnesk i
T L Pl 2. LA ot it

to those skill arts depen ‘
particul ar ti ssiD@enthnngndte wcgfwassuptmbmatfdt actdaﬁombtrqmmbﬂtmmapbe used
dosage form w || in.mnd

| h hat
exci pi ents i ncIHf’(f’é E it %WI qrﬁﬂlﬁsgaue(ng Om@twé@@¥§“6£g8Wﬁﬁﬁ8F

et hyl ene gl ycolthe ﬁfv@ﬁl}’dxﬁ‘%r gtangse, peltiafiog ethadeeds €inMe,ustdRREGNAM delivering
nyristate, isopropyl palmtate, mneral oil, and m xtures {hereof.

Dependi ng on, ttheadiyedngredionts todhetissye. bﬁu%bkeaeé%}rat@a&m%%rﬂc ude, but are
conponent s 1@y R 1SR to: PicdkRbe; tvanoﬁm&mms%ﬁ&{ dsUphatbt Bie Ph&ﬁ&%ﬁ@k&&tﬂ

to treatnent with active ingredients of the invention. For exanple,

penetration enf@lﬂd@uﬁom@s sheh asglinethy] sudfokide; dimettipl dovtaniideg dimetiyl act i ve
ingredients to S

butg'.J are 10 not a'[%ddg éboyeﬂg}(l:lée%eg?&cgl gﬂ?%@g&%@%%??@ggﬁ@% @ﬁgki anol
ol |e¥| . gnd fj et rIédﬂMddsmgnadgsl (PgwéduieyPolywldbm;; wtes asd edricas vd.tmblh.ylle or

sul f oxi de; di ne acet am de e

gl ycol ; pyrrol |‘H%5ﬁ‘é@e S{EAR estRrs ﬂiﬁ‘gﬁ %’ﬂ)w EPB ys@%@ego) 5564 $( gﬁ (ﬁ’rrn@%s

(Povi done 180! ymbsiRREdate)Ur €ea; and various water-soluble or insoluble
sugar esters such as Tvveen 80 (poI ysor bate 80) and Span 60 (sor bitan
15 nonost ear ate). TheehH of H‘i&@éﬁ‘?mﬁ%tloé@ﬁﬁ%‘gﬁ QAL B of flsstaggue to

form or of th [;ggﬁ, l; ﬁ%ﬁg | r
dosage formi s%g%plﬁﬁié h%%%a;%l' o) ﬁgjﬂﬁg%%%fgﬁlﬂﬁ% @?h%ylaesg’rb?/ of
one or nore actddyustddrigimpioenddivesi ofiong ok moretdetive jngledientsy Sishilalys Stev ent
carrier, its ionkc.stren

20 delivery. "“‘6&%8 a’%‘%@%ﬂ 3%“%1% ‘ﬂg éé&eﬁ%ﬁ %ﬁg@%ﬁ@%ﬁ%egﬁts %Mi&\ﬁ%w
phar maceut i2gal dema'gosjoﬁnpnnﬁdsancldama;mtémnmsb be adiicdnd plyromshtical t er

t he hydrophili ci

i ngredi ents so ‘%ﬁ’gﬂ‘)&“’f’%‘i"gﬁg hﬁlﬁlﬁl’ 2N %ﬁg‘f”‘\“?f‘g{g‘t‘ﬂ%’ alier %e%%}‘)\éﬁﬂidty or

lipophilicity of one or more active ingredients so as to improve delivery. In this

regard, stearates can sexve as a lipid vehicle for the formulation, as an emulsifying
agent or surfactant, and as a delivery-enhancing or penetration-enhancing agent.

25  Different salts, hydrates or solvates of the active ingredients can be used to further
adjust the properties of the resulting composition.

Topical Dosage Forms

Topical dosage forms of the invention include, but are not limited to, creams,
lotions, ointments, gels, solutions, emulsions, suspensions, or other forms known to
30 one of skillin tﬁe 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., caniefs and diluents) and other materials that can

be used to provide transdermal and topical dosage forms encompassed by this
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regard, stearates can serve as a lipid vehicle for the fornul ation,
as an enul sifying agent or surfactant, and as a delivery-enhancing
or penetration-enhanci ng agent. 25 D|fferent salts, hydrates or

sol vates of"G #8506 [ ngredients can be used to furt h@FT/USHIH5¥ne
properties of the resulting conposition. Topical Dosage Forns Topi cal
dosage forns of invesidnventil iovwmel theke, skilled inathe phinatdunicilats,t28d depend on

creans, | oti on 0|nt nts, solut ons | si ons,. suspensi ons,
or other forns Wﬁm tisgge f?ng‘gﬂnﬁfi’ SRR P qrﬁlagqggnércpmpgggong sage form ’

Remi ngton's Phawmas@ Nied! WHGItRAEAS in hidt iéﬁlexci}@&lkslﬁéiahé S Aot
East on PA (1990); I ntroduction to Phar maceuti cal Dosage For ns,

4th ed., Lea & ?‘b@s walohjapeiers, sHpaol elidene glwiol tmaonyiens ghicpl, buage-1,3-
(e.qg., carrl rs r

Lo B ot de ) andgh feoldeyfilda@ibobpR bl hilelal bl ndGfRuliSndlae
45 WD 2006/ 066080 PCIW:[LeﬁQﬁQbﬁWQﬁC tmembmmdeadmildnakcmpmnem may be
those skilled in har maceutical..arts, and

particul ar ti ss'ﬂf&aipgo  EHORIOGFRAE T AF FHDSERER 8I © Wﬁﬁg‘é’}ﬂ% poiye gpgredients

dosage form widf thtbﬁlvaﬂ:lﬂnl dr eMiiple, poadtrafiGCénbiaficed ¢ betud@ ©aAbsist in
exci pi ents mclge F rh]éare not .limted to, water, acetone, ethanol,

ethyl ene glycol® AevgIipEedients {p thp tisspe 3Suitablegrenciraion calapcers
nyristate, jgSOPRERME, bﬁ@h@‘nBﬂhﬁltecﬁ‘on%E&Bneobénouégﬂog%}§§ﬁﬁl%§ Qﬁcﬁ%ié 1, and

Dependi ng on the specific tissue to be tfeated |t|ona ents
may be used prietahydmtuiyl aom pulfeades rsuwatsldlmghybuﬁgraqmdmneth}d acetamlde

treatnent with AeLinerdoredl snlan o G AKEIELR For examl e

penetration enhancers’ can I St 1 lvacre ng the active

I ngredi ents to pdigvihylpaueidofeliKalidan gredve (Pavidons, Rolprddar); srchdandedriods,
but are not limted varigus al cohol s h_as et hapol
ooyl Cand 1 et Var e PyRs: stk eteS aith o8 1o S0 EPourReRID) aad Span
sul f oxi de; & meddwbrbagRindibsiirate)di Met hyl formam de; pol yet hyI ene

gl ycol ; pyrrolidones such as pol yvi nyl pyrrolidone; Kollidon grades
(Povi done Pol y¥ugesabVosage Eamsand vari ous wat er - sol ubl e or insol ubl e

cugar esters sUeh aoviRSIY R 08V GOELRL S Aol R BuBl o

(sorbitan nonostearate Mucosal Dosage
t he invention ionithadreic sblnmomepmrﬁtaﬂduamos@d otrotherﬁqmmhmwmtocmobﬁsmnm

sprays and aer t nown 1o 0 [ t he
art. See, Otﬁg{em ng‘{ o%”lkeefgﬁ';a% ?”’%’5‘7“ ée}ﬁegg‘és T% ebggc Mack
20 Publis hlzﬁ)g Eﬂmsmng,mhst@)i 9‘90()199@)!;1 dnd Introdibeion mﬂhdml?d‘iﬂ:kﬂmugd Eéhus,
Dosage F_or s, Fd‘t ﬂgaafcllﬁglger, lf’ﬁﬂac?e?phla F Bég)a o fgelfgmgslsglﬁstg le fo?%%gt%leg

forms suitable ¥
mucosal tissues within the oral cavity can be formulated as mouthwashes or as oral

gels. In one embodiment, the aerosol comprises a carrier. In another embodiment,
the aerosol is carrier free.

25 The compounds of the invention may also be administered directly to the
lung by inhalation. For administration by inhalation, a compound of the inventionr
can be conveniently delivered to the lung by a number of different devices. For
example, a Metered Dose Inhaler (“MDI”) which utilizes canisters that contain a
suitable low boiling propellant, e.g., dichlorodifluoromethane,

30 trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or other suitable
gas can be used to deliver a compound directl& 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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mucosal tissues within the oral cavity can be fornul ated as
nout hwashes or as oral gels. In one enbodi nent, the aerosol
conpri ses I n anot her enbodi nent, the aerosol is carri

free. 25 T eOC@é%gﬁmds of the invention may al so be adnfﬁ?’ytsalpgﬂﬁsgsg

directly to the |lung by inhalation. For adm nistration by

i nhal ation, a conpouxierekivelyea DiyPowdedr ditaler CRPI) ldevieotandiaivest toladminister a
delivered to the |ung (E)tyﬂla nunper of different devices. For exanple,
(

a Metered Dose qoﬁ}i’g}‘%dr fABVesticRP & org (‘f?ez_éé’w@é’llﬁi&b_t &b, B1ost ArseniAssos
a suitable | ovehRi} RAEaRY gnﬁ&dza@éeﬁng-llggg, 49) 9%, Qhadié haah aRERMEd b0

trichl orofl uoronethane, dichlorotetrafluoroethane, carbon di oxide or
ot her suit abl e refgzmaceaPH devisesdypisallicise g anechandsnganirad adhrseof gap to oreathe

| ung. MDI devic | f e pRl herns such. a
M Cor por at on, SMEERrLBO s b oL doRie I G es MG, B B EE
d axo- Vel | conme, DHateeicesuge Blsotgh kawdn Meitit urtand 44 bpuz€HAG/ITE00 8 Bumber of
PCT/ US2005/ 045589, Al ternatively, a Dry  Powd I er ( devi ce
can be used to Vg_&}ﬂ‘?rﬁiw Cgrm‘gu%eo%ﬁﬁmgﬁfﬁﬁ% é%%-ﬁ?%a%ﬁ%%ﬁ%wuﬂc
(see, e.g., Ralsyjs@hseMLalaboraltirRs, QB End VDG A SSHUReVar3eiof & tBE multiple
Annual Meeting, 1999, 4 which i s herein i'ncorporated by

0, 397,
reference). DPIdosePPEEVIPDBI Y system, phicheallomss e the delivigetofarore thepiose of

‘ . : SR .  bich
Phen be | nhS! odP Ry Pha o MRBPPRIES sl e n G AR s o T

the art and camdteZpaece {HgeaWVellmmea VWAKbScherdfig Ploagly GkgeRbarmharnidridéchde,
f le, Fi - Vel | Lnhal e T tic, Syst M
Labor ator i o5, CRbeRmih el ad SRR as M op TR PL R A EnalS T
dose DPI (" MDDRiat be Sorfinabad oohialingh powder ki of the co@bontArajid @ kuitddlepdwiRn

one 10 therapeytic dose, NMDDPI devices are avail able from conpani es
such as Ast r aZ@Metish adaghoss /e siaeihior theggadyste®ner i ng Pl ough,

SkyePhar ma 13nd Vect Wither FRE of 4SRRI Bat cRABS HicAS0 B eE @F:élﬁibdiﬂﬁ?;g gfe

gelatin for use in an inhaler or insufflator can be formnula

cont ai ni ng a pdwrationtothefunghea Hawd seravdewier wppligd; & lesampiodarAragdigoe
h | act : : ‘ .

dovi cothat  car BEorid et spl SperiV B SBemdy sRFhOE Lo rogolize

the lung is a lligid dugforemlatiens thet s hehibe direéthy inbaledrintosthe hang Ar adi gm

Cor poration. Liquid,spray syst .use extrenely.small .nozzle holes t

aerosol i ze 1 quid df B4 TBTSLAPIROOME A iSpUIVAT Agiges Bred dy ety g compound
i nhal ed i n20 t e deliAgentibi tthd ledop NebdliRMIRElieRRbsolPidia lighid @afg devi ce

is used to deliyver a conpound 20 of the invention to the |un

Nebul i zers cr edPETH#IEE BY SSIPE-JAT PXaR Gl URERTIC FrsFgmip dermbhine wyicls g can
for exanple, ulyer@RRyimhaRARSEYe 5.0 VeREByld &% PAFiIC) €BnddR o096, Suppl 2,

96, which is herein incorporated by reference). Examples of nebulizers include

devices supplied by Sheffield/Systemic Pulmonary Delivery Ltd. (See, Armer ef al.,
25  U.S.Pat. No. 5,954,047; van der Linden et al., U.S. Pat. No. 5,950,619; van der

Linden et al., U.S. Pat. No. 5,970,974, which are herein incorporated by reference),

Aventis and Batelle Pulmonary Therapeutics.
Ia particularly preferred embodiment, an electrohydrodynamic (“EHD™)
acrosol device is used to deliver compounds of the invention to the lnng. EHD
30  aerosol devices ﬁse electrical energy to aerosolize liquid drug solutions or
suspensions (see, e.g., Noakes ef al., U.S. Pat. No. 4,765,539; Coffee, 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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be readily inhaled (See e.g., Verschoyle et al., British J. Cancer,
1999, 80, Suppl 2, 96, which is herein incorporated by reference).
Exanpl es of nebulizers include devices supplied by

Shef fi el d/ BPs18H1%€988y| nonary Delivery Ltd. (See, Arner BET/AE2005/845589
U S. Pat. No. 5,954,047; van der Linden et at., U S. Pat. No.

5, 950, 619; van tgeeferdncejd e etecabchemitaBpropatics diche HraTRtiIGVHAY bb imporanie

herein incorporated by, refer.enc Aventis and telle.Pul r
Ther apeut i cs. .Paﬁ?leéer%g?r%u@w%?’ﬁ%ﬂ ?ﬁhg?ré[fgr% ‘%‘ﬁ%%??ﬁ?r@ﬂ% fvltgﬁn%aééom
el ect r ohydr ody niaice afd sddRoptimatioss rodiiéiygRriotmebiptode of deilliii tHe art, EHD

conpounds of the invention to the_|ung. EHD 30 aerosol devices use
el ectrical enerd§ipspliexisenmay mege sfigigntly drliygrycings i disduay thay eHeg ons

(see, e.g., sNo oﬁy &dtive e§moFf§ies. Newer fefifirds 882ira-ERilR8ry ddliveryBRihe
No., 4,962,885, Coffeee, PCT Application, WO 94/12285; Coffee, P

Appl i cation, Woongidf the idointien wilbaTkuyy todhe skalted anBag 8P &2 3vthin the
Cof fee, PCT Applicatdd.on. 95/ 26235, Coffee, PCT Application, WO
95/ 32807, whicrf":%?ee"fﬁléer%?’?vf\‘gl"ﬁ'corporat ed 47 WD 2006/ 066080

PCTI 1 JS2005/ 045589 1lynid efugrfetimaejtiond keitablecfot nseohidnmcbalizeps addidguidesprayf
the formulation, npy be inportant. parapeters to optimze e . ,
ol 1 ver | ng- t hi JeHEbOd R gl gePa P B r B CorpPa Bl e degian
optim zati qp i SwifiPyphad@hoeuRedifyolcEBRhbRycaild. Prefékbly! thé Phdri@caitibally=HD
aerosol devices may nore efficCiently delivery drugs to the |lungthan
exi sting 5 pul raserpiaplejearticrdy § ligeid s as gleebol, welse polyathyisas glypol or a

I ntra-pul nonary, ' oyt ARy | | | e
known to the s |6F@’le0& cgﬁl%é?éaﬁhgﬁﬂlygre W ?ﬁ%lfeﬁﬁ; tg%%g%aég@%#ﬁé?ﬁgale}os&

i nvention. Li qurdpediias@f figrsohitiahioonspesionalfite dompoust Reefeteblye bus material

and liquid spray,, devices an D .aerosol .deyices w|.l I.cal.l

el ude-a conpauliang P s Aol BREIT g iR af £l heite QR ERfpts of
accept abl e 16a|r _rfbﬁi_ilalatﬁrgﬂiﬁw&h soliﬁﬁiﬁlsﬁiﬂéﬁmmﬁ s'luil:albll; ?olralﬁélﬁpiieﬁhblhievices
carrier is a liqujd such as alcgohol, water, polyethylene C r
per f | uor ocar borf® AYTIRANISY ,0? P afrhicsr €&t BWéW%ES%@SN%%%éIIS’Q?S%
the aerosol _pripatdd, s%s8f51 LGPk b MborpHRRATY:SercAle) LAl Bompound can

conpound. Preferably,’ this material is liquid such as an al cohol,
gl ycol , pol ygl yadssibedprmplated inreglel of vaginhleqompesitiorissugh as|Wppasitatiesari ng

liquid d Ut | LS4 f i |
iquid drug sol utio entgﬁ.‘g% %?ég?&g%?;%g%%?xﬁlgﬁglrstﬂﬁ?déggy'bgsegsi,i&ség cocoa

devices are.known to
Bi esal ski, 20. S.buRat or odees glyseride®, 598; Bi esal ski, 5,556,611, which are

e P o o e B AR i o AR
enemas, e.g., Gawndbntatalsoiy/Rahilanaks 5960 pidpaatiol) RRE IGHgektiee cocoa
20 butter or other glycerides, .. . :
formulaticns can be administered by implantation (for example subcutaneously or
intramuscularly) or by intramuscular injection. Thus, for example, the compounds
25 can be formulated with suitable polymeric or hydrophobic materials (for example, as
an emulsion in an acceptable oil) or ion exchange resins, or as sparingly soluble
derivatives, for example, as a sparingly soluble salt.
Alternatively, other pharmacentical delivery systems can be employed:
Liposomes and emulsions are well known examples of delivery vehicles that can be
30 used to deliver the compounds of the invention. Certain organic solvents such as
dimethylsulfoxide can also be employed, although usually at the cost of greater
toxicity. The compounds of the invention can also be delivered in a controlled

release system. In one embodiment, 2 pump can be used (Sefton, CRC Crit. Ref

Biomed Eng., 1987, 14, 201; Buchwald et al., Surgery, 1980, 88, 507; Saudek ¢t al.,
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In addition to the formul ati ons descri bed previously, a conmpound of
the invention can also be fornulated as a depot preparation. Such

| ong acti ngv formul ati ons can be adm ni stered by inplantation ;for
exanpl e subQPEHYSM y or intranuscularly) or by intraRGEUSH0Y/045589
i njection. Thus, for exanple, the conpounds 25 can be fornulated with

sui tabl e pol ynewni Eqgrs. edr, 0pdm 3L, 5785, ehiadbthef drfodBXIRJoBmeaf maAtials can
emul sion in an accg{gtable oil) or ion exchange resins, or as__

sparingly sol ubPsseieee edfcpbdprlicaons el frprisoliedReleass, hrngsgpyd YGha i),
salt. Alternati@RbYreot Eé léﬁf@[ Pi%c(‘iy’m‘g?%!é tF&Léd%é’ B%&zfdgglitg,?ﬁmg?’mduct

enpl oyed: Li posomes an | ons ar nown- exanp
del i very vehi clRBesigrad Reaferipance3®molen dnd Baldl 6dds.),aWileh MewoYigrb{ heB);Fanger

the inventi an. rkain erganic l.vgnt s, such di syl f oxi.de. can
al so be enpl oyeadcl%ﬁgp?aﬁb g acﬁg’ﬂgﬁs‘?@f‘ i %@r "é’b"éﬁ’lﬁng‘?gﬂﬂér gi’sﬁi?lﬁ‘my
The conpounds odr al.[$ridray,ci985 0228C FoD; Bhusig brald dli\euesl., 1989235, 95Y; Hokhatler
rel ease system In on?7 ﬁnbodi nment, a punp can be used (Sefton, CRC

Crit. Ref Bi orfdd 2%y /. Naggsre. (14, 10891 In ygi apothererbodigent, aggpteljeg-release

1980, 88, 507; s?gz%%%&pﬁbeduﬁﬁ Arieg QP e AAGORH aRCehiidortHi v BAARAALDh,

in yro
Engl. J. Med., 89, 321, 574).  In ahother enbodi ment, polyneric
material s can &g, thebmg bueraguiting anlyspisidtionof Besysémicdnse G¢d, e@., Goodson,

Rel ease, L er. W . - B t - T4)
Control |l ed ugm%?%écvwé‘a‘? %Zg%ﬁ??%/?f C&%g”%%%ﬁ%sf ’ S?‘@S ?%hf’gwdﬂsa(lg M)? 6&” ‘
Per f or mance, SneintollaipdleBad dysteactan be uddid (@ae, e.pelvan¥er, Keibrdd@ 31000, R §597).5
and Peppas, J. Macr | .. Sci... Rey. Macr.onol . .Chem, 1983, 23, .61, see
Seo bopast I o RCT Siiable ERCiipioRt (¢ & et ud SRR dndothe matggials ht can
Neurol ., 1989, 2% u&ilio froviaé thubsal dsage fHHBIencdmphidetd BSthistinvehition AfSlell

In yet anot her enbodinment, a contraqlled-rel ease systemcan be placed

in proximty ofknopa te thogeskilled infke RhormpengHdcal aits, apbdapayden theparticplagsite
the lung, Uf3S goguidd WecRR maﬁ&%&m%%@@gﬁéw@ga&%&g@gm i
a

e.g., Goodson, 10 in Medical” Applications o ntr ol ase,

supra, vol. 2, administesd( Vigyhnt fagtihgrind, dypical okdipidnts schuls.chut yretronlimited
be used (see, I.enc 990, .249, 1527) . uj. t.abl e -
exci pients (e. St??w%tglﬁr&iggéoé’ %n}/]lg%q?%cgi‘ﬁp%pyéeﬁg g};{(:ﬁgr%ut%r% '%?Tdé?lsls??{g?ylcan
be uselolI t okpr owhyiﬁtamd@aipgﬂﬁﬂmitat_ef winveal eilcamdpaizned th?tedfhWBich axeqidhi on
S e b el BB g e A S g s e
phar maceut izgal waBRSN ih @ik Rt SRSALEREAIRON § PhabifiacREtidalb Sibieles d smh\W¥ds.N

that fact in mnd, typical excipients include, but are not limted
to, water, et halﬁ’{éqlﬂf'%’ﬁlwpérféﬂsﬁpg&ﬂ_l%@ropyl ene gl ycol,

oi | and i xtures. ¢ FaFRyor  fIHERRLELEL cOBRBIERL: AeTior S
accept abl e. Examipthethe phammactutivddionipositibn ondwsagh form és appled, can also be
adjusted to improve delivery of one or more active ingredients. Similarly, the
25  polarity of a solvent carrier, its ionic strength, or tonicity can.be adjusted to improve
delivery. Compounds such as stearates can also be added to pharmaceutical
compositions or dosage forms to advantageously alter the hydrophilicity or
lipophilicity of one or more active ingredients so as to improve delivery. In this
regard, stearates can serve as a lipid vehicle for the formulation, as an emulsifying
30  agent or surfactant, and as a delivery-enhancing or penetration-enhancing agent.
Different salts, hydrates or solvates of the active ingredients can be used to further
adjust the properties of the resulting composition.

KITS
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20 well known in the art. See, e.g., Rem ngton's Pharnaceuti cal

Sci ences, 18th eds., Mack Publishing, Easton PA (1990). The pH of a
phar maceutical conposition or dosage form or of the tissue to which
the phar ma@&APUY8onpositi on or dosage formis appli e§CTUEHIHPSHFhe
adj usted-to-i nprove delivery of one or nore active ingredients.
Simlarly, the 22 pOi(fj[‘_ht’: ilivylglﬁxfn Iﬁqﬁdés\wpﬁanﬁﬂilfe_ﬁﬁ@ll pao'kté)z kit@ﬁirlgriﬁhg &%thihore
or tonicity can.be adjusted to rqve delivery. npounds such as
stearates can aF%a’BE‘IS&B’@QHS’P%a E%%EMFOWGQWP?WSOW@OS age
forms to advant aaapukDorald @erkibl ulbfdl!BPe et HpreehBAPHS Halits €
one or nore active ingredients so as to inprove delivery. In this
regard, stear at ¥5ugigfectien.y b ofher smbpgdimentse e divention provides mphagheceitioa] pack

as an enul si gyi : el i veryz:enhanci ng
or penetrati (g)n- g n g?l%l ﬁg a%‘gl{r?to? H%@géngé]%eﬁtc’ gg’gi"?sz?ga%%’é‘%‘ﬂé’t‘“éé X%t?le Ivention
sol vat es of t heusflifoeihe hgatedhentiseveatiohel 1eshtitioCvivut hféctiondidiste drhe
properties of the resul.ting conpositiqn., KITS 49 WO 2006/ 066080

PCTI US2005/ 045559 FREAY %W%ﬁﬁgpawﬁﬁ@g BRAREUHE At iclpdinglut ngf

Kit conprising tfte@to MiBEelistedtbaVd) et ParGQITR dnSnfiirad af, | idketferbh, QG albht
Formula Il conpound, or other conpound of the invention useful for
the treatment o hits virel pzyaness aniegend whichinhibits virs sedicgion, praferably

ot her e”b()dh@enﬂﬁ’adﬁﬁ%nQW&Eﬁehf?@a%%Pﬁi}f@? s o%r%ﬁ%ﬂﬁa?e@laﬂ@—gﬁ‘; %cetl%ty.

kit conprising one or nore contalhers conptising a conpoun
i nvention useful fofhe mrentionatsopnovides apheneacentonl mick ar kit pamprising dde or

virus infection d nore containers..conpri,si n addi tiaon

t her apeuti ¢ ageﬁ@?e (fo(rgllc u%% RgBUt RS °F MOf ?fetﬁe ePWB@%’ﬁ%%@@BM&B‘H&F ;

in particul ar avompdsiticns af the@emhtio rOptiinelly edsediated Wit g@dhl coniieRE) can be a
inhibits viral enzynes, oOr an agent which inhibits viral replication,
preferably 10 tH %d%ﬁ?ifmpf%%&%béaﬁpﬁe%@wﬁl jgenqyecewping the maggacture,

denonst r at e$5 anhde-dicie 3¢ phativhdeutical16r BiBNE1RET RBdREsS RhRh QYHEEEA s approval
phar maceuti cal pack or kit conprising oné or nore containers

conpri sing one BY theggencgrof prauiagiyree Biccsaledor humanshainismeioni cal
C ey ens Sha be TSR e R BB A bRt s

contai ner(s) can be a I'cé
gover nment al agsshewes sglekaiticd yeloweemploying chdFederall fochifiqied kndid & tBd art

pharmaceutical s_or hial ogi cal ., products,. whi notice reflects -
approval by .t h'és%%?@?g g@?%ﬁﬁ#"é@fﬁﬁ%‘?ﬂy@é’éﬁ&le' g@%‘“’éﬁ@?ﬁ‘ﬁ?ﬁﬂ?ﬁ‘emmphﬁed
adni ni strat 2@n. cobiouhiy £Rbidhey taﬂmhselﬂmnkhgb@rsﬁ@egsﬁﬁlylp%ﬁeﬂném _
reaction routes and synthesis schenes as described bel ow, enpl oyi ng

the general tecAfGGEIOR appRent i thate dilled in hermgt, e caby ppmgopriatdy pratesting
that are readil y 2xaht %uﬁs, b}'&ﬁa:@iﬂg fH&ate sﬁtabﬁ%ﬁg%ﬁ@ BRbH bhle art, or by

making routine modifications of reaction conditions. Alternatively, other reactions

disclosed herein or generally known in the art will be recognized as having
25  applicability for preparing other compounds of the invention,

Preparation of Compounds
In the synthetic schemes described below, unless otherwise indicated all

temperatures are set forth in degrees Celsius and all parts and pércentages are by
weight. Reagents were purchased from commercial suppliers such as Aldrich

30  Chemical Company or Lancaster 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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20 conpounds according to the invention nay be successfully perfornmed
by nodifications apparent to those skilled in the art, e.g., by
appropri at rotecting interfering groups, by changing to other

sui tabl e rgg%@ﬁ?@m%Womm inthe art, or by nmaking routiRngsz‘msm“s_589
nodi fications of reaction conditions. Alternatively, other reactions
di scl osed her edistiityd g€t blbhket sidwmitropeh h&HES 4andiitt O weee digtdled fiomeNa-as

having 25 appljcability for preparing other.co unds he .. ..

i nvention. Pr é‘f%?%ﬁe%%e ]ﬁtylcﬁhé(gﬁrdﬁ%rﬂp{l?@ngﬁﬁ&eiaﬁdg&iwg distilled

descri bed bel oppmUtEESs Mot WAMiSiElcd THbtGRIneE,(8| then HEANCAIDE McOSI wie Set

forth in degrees Celsius and all parts and percentages are h
CableTTA was

wei ght .  Reagendistiligshfisor Mg; Phdtes EtQ derirdynbrAs ware digilied fpm
Al drich 30 em - £, ' d. and were used
Wi thout. turd nopueiid i PR Abyk R BRliiuoRBIA R Bebd 1

Tet r ahydr of ur an ( THF)e faétios sé¥forth belbw wekodomrigdeer{IDMndenepmitive prdsaime
fromAldrich in Sure Seal _bottles and ('l;[ged as receiyed. Unless

ot herwi se i ndi SBATERN At aRmbANE bfRRGERERs (YRl otharvse g QIS SBIVERES,
2006/ 066080 PCJ} 4452 00pi:MBRE8I wefl Sitdd \JJiﬁijruBBEii%épt@fd?Wﬁh&bd&ﬁoﬁéﬂsubs&ates

nitrogen. THF, and Et20 were distilled from Na- benzophengne ketyl;
CH2C12, dii sopawshyhgerisida sysingedGlasswang vas oxensied and/ef heat dded. {Them
CaH2; MeCN;nas_distil ' f ; P ; :

di stilled F‘\r’\’grﬁ%‘?“ﬁﬁk?g‘}ga%@té’yﬂgﬁ i -E‘%rg%ﬂé‘ﬁt\}\gi%ér’%gsaﬁglqige‘éc’“gﬁgﬁr ML,

TFAA was 5 pur sthiting nvdteriedi Apiigtiedl this peyer ¢heomitegraphy(fTLE61 wanpexforthesd on

argon. The reactions set forth he e _dgne ral | y under
positive pr ess@ﬂ‘@m‘%’%ﬁ?ﬁgﬁﬁl&? gargo%y@%m Wﬁ%&g\ﬂﬁf gnf%‘n gé’ ésuaﬁz‘a’d
otherw se st at ggth 'V igRITZSY B follokwea By Seating Rethidogmiceéial dtimokid asks

were fitted wth rubber septa for the introdg:&t_ion of sui{sﬁrat es and
reagents via sphesphemolebdis acidr Brepatatiye tvn WysrehromatosiPydLECHFRSd. The

10 T eact] 095 WELFuRIR ol EliicRAkAIoEl A0t Ok A S cidiE:) and

consunption of © starting erial. Analytical thin layer _
chr onat ogr aphy visTaliZed weith (Hé light @84 nm  al uni num backed silica gel 60

F254 0.2 nmm pl ates Sci ence) ,. d,visuali.zed . with UV {iaght. 4
nm) followed by heaty 5 "Re Wﬁregmpyc‘?’oélfa %E?H%bﬁlggit%e "5n% Oﬁlﬁrgir'r"ﬁ%%g}(%g
af:i d. Pr egar ﬁt 5%@;1?ﬂ1§dpvdna?{16dg{g@%ﬁmﬂ54 lxtwf ﬁ(dhyﬁn(\fds@ng\gﬁﬂﬂz thé indizated mqesbuen
al um num backed silica_ge .Q mm pl at es ci epce) an

vi sual i zed wi t Rolugions;usig 25%hy YR}WGVB&E%‘E&%V@“’%&%‘P‘%? ‘Ptgerﬁ’)bsﬁén‘gﬂj‘atedi
doubling the I PAGREALIMRLY TRl ovBarh§B6I NABOS Bha/6 a0, b @CL T ON

sol vent and then washing with the indicated aqueous solutions using
25% by vol une @itratios aos evapotation of Blesalyenth hedes redpersipssBre oR@irelatied.

evaporator and noted as solvents removed in vacuo. Column chromatography was

completed under positive pressure using 230-400 mesh silica gel or 50-200 mesh
neutral alumina. Hydrogenolysis was done at the pressure indicated in the examples
25  or at ambient pressure.,
| 'H-NMR spectra were recorded on a Varian Mercury- VX400 instrument
operating at 400 MHz and BC-NMR spectra were recorded operating at 75 MHz. -
NMR spectra were obtained as CDCl; solutions (reported in ppm), using chloroform
as the reference standard (7.27 ppm and 77.00 ppm), CD50D (3.4 and 4.8 ppm and
30  49.3 ppm), DMSO-d, 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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20 Product solutions were dried over anhydrous Na2SO4 and/ or
My2SO4prior to filtration and evaporation of the solvents under
reduced pressure on a rotary evaporator and noted as solvents
removed i nYWIU8 urm chr onat ogr aphy was conpl et ed BREES208¥USEEy e
pressure using 230-400 nesh silica gel or 50-200 mesh neutral

al umi na. Hydr ogengeiultplet), kasbrdadeed); dd (HoupleRsHouBleis)) d GRUBI dfripleR).
exanples 25 or at anbi ent gdﬁ:@su re. 1H NVMR spectra were recorded on

a Varian Mer cur SOUBURgFOpsiay ngl"EBp"’éF HPPHef %HH@I@dH’@-iz and 13C- NVR
spectra were recor deg,aRar ﬁi \P/Tgré rdblted oﬁg%félfgééé@o%&ref%%%tamﬁ, as

as CDC13 sol utions (reporte usi ng
ref erence stand&Bd p¢liet or mammomnom ampwhen £ 00 cpodedinty e Bupibeis

ana 20 4.3 oo, BOSR.lcll chnkel 18 e SERGEEL e 0,00
gul E |S Iplnl fle E I) es Ghanfs&pm‘epa&d}len(t E)flﬁnfug{s |PQWthetﬁiaé?1¥sg¥1§:aEleﬁiéﬁtaﬁdrﬁlﬂ§seﬁere
2006/ 066080 PCT?‘I‘% éﬁbﬁ?& Fnl\%) %, %OI‘HPSS( %dﬂ@myom@dmp)
(doubl et of douRkRtdlermiitd 6AHB ﬁicaﬁ%&}rﬁﬁ%ﬁ reﬁl( Dg.fonstants,

when given, are reported in Her spec?ra wer e
recorded on a FT-1R 'Emsirsmhedtsmthas: Paéptayo blidsexpasimenthl pro et ﬁtlll;ﬁbrmﬂﬁr

%)Clﬁ/azgl g;ieég???%g%vﬁ !Fll\é/ber?w?lcggrf rte i.n _wave niﬂgaers (cm
Anal ytical Cheniigfethylfoamanitlel B0 ¢ (eﬁﬁadw@at h@!»m ﬁﬁirhéi@l §u1fdx'iu‘e) DMAP
El enent al anal y onduct ed the Atlantic M crolab
Nor cr 0SS, l\@T‘f‘P’ﬁmle Eﬁﬂe&é@?wﬂ%ﬁaﬂl}mdw7 Q‘}ﬁé,rDCM (4-
capi |l lary appar Igéml, 5,@8.“]9
paltohwaysyangpexgsedrylﬁnrr%nta S?ggggtgﬂag%?ﬂfem e rraﬁéﬁﬁf}gg M%?%Q%Béa )
abbrevi ati ons, ohlfroperexybarapds afidy ERC (1iMinethamitiopesphil)3tathyiearbatiinide
Et OAc (et hy] t ,
e

I cya F -
H pyran), I\/C>F/>B - chl oroper.o aci d), Tl ¥
(1- (3-di net hyl a %?%ﬁ%ﬁlﬁgdﬁ%%ﬁym@ Offi7al !L‘S hydrochl ori de),

HATU (O (7-az abﬁﬂiy)ﬁ*fpyﬁéﬁﬂmdpbbkﬂhohuﬁaa Hex%ﬂﬁ&bﬁlﬁﬁﬁidﬂéol BIFR0i um
hexaf | uor ophosphate), HOBT h dr oxybenzotri azol e )]/Ddr ate TFAA

(trifluoroaceti u%ﬂPﬁ‘}Ri’}qﬂWe, {ter&hutexyaatbosyD, 2,2-DMP (2,2-

yl oxy) tri pyyy ol QgD

{di 1 Sopr opy et hdlig?nﬁﬁg? 86 t%%@‘g?bony@&i‘%‘a@‘ﬂgﬁ’%(% 20
di met hoxypr opar%?hloﬂoﬂhal(q) ﬁﬂﬁpﬁxd@mpmlyqnemn@m),mml am ne), DCE

(1,2- (diethylazodicarboxylate), PS (polymer supported), HF ¢thydrogen 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- B-D-ribafuranosyl)-3H-thiazolo[4,5-d]pyrimidin-2-one

@

NP NS
HENA/NII"?:O
~

HO
T Me

HO ©OH
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di chl oroet hane), PPTS (pyridinium p-tol uenesul fonate), DEAD

(di et hyl azodi car boxyl ate), PS (polymer supported), HF (hydrogen
fluoride), MCN 6%acetonitri le), McOH (nethanol), Val (valine), Phe
(phenyl al ¥ 7185/065088| ¢ (hi gh pressure Iiquid chr omat ogPSpRy3U0s/445889
(thin layer chromatography), Bz (benzoyl), 25 Ac (acetyl), Tol
(toluoyl), M S{}Etjay}e)mnﬁi&ﬂ o BAhinkS-(2°-Expdi 2", 3", 57 tri-O-benzoyl-f-D-

SAmM no- 3- (2' - G net hyl -fDribofurano;ﬁ )-3Hthiazol o[ 4,5-d] pyrimdin-2

-one (4) H2N Nribofuraposybb3Nhiagwo H4-5-8ipymidindereédoso

PCT/ US2005/ 045589 Step 1) Preparation of -

5- Ani no-3- (2" -C-methyl -2', 3,5 -tri-O benzoyl -/ 3-D- );):NFO

ri bof uranosyl ) - 34t hi azol of @3 gyri m di A-2-one (B I IyN~0 i S a
Z Bz(Q. 0 oede  Ba BzO OBz 1

H2N N N OH2N~NIHBﬁ)% >
2 3 a. BSA, MeCN, rt: TMBOTf, $0C 6% T "het er ogenedud.yd xt ure of
heterocycle 1 (168 ng, 1.00 mmol) and Sszg‘er‘- ;hzoyl rigadsepe2 [ prepared
according to the nethod of Wlfe et al. J. g. Chem 1997, 62,
1754-1759] (522 ng, 0.90 nmol ); in anhydrous MeCN (10 nLl was added
BSA (742 pL, 3.00 mol ). The resultant m xture was stirred 15 mn
wher eupon TMSOTf (333 p.L, 1.502B#eVeChaEMSEIEE 7Fhe reacti on

m xture was sti rrednglhgléF{%eg “&ﬁaﬁ&ﬁé‘&%%fﬂ%qt&@mglﬂm%we

was then cooled to rt, and partitioned
wi th pH 7' bfif f gerbet0gl nibose 2 Threpargd ecnonding aghe madhod of Welle et dxf. (Qrst €ler.

10 203, SR 78055 DS e RO B e
m), filtered BN @4ghLa3.60aholpdheesulbaPixiarnesstitred £ ndmehereupon
submitted to flash chromat ography . . ]
TMSOTS (333 pL, 1.50 mmol) was added. The reaction mixture was stirred for4 h
at 65° C, then 3 h at 90° C. The mixture was then cooled to rt, diluted with DCM
10 (150 mL) and partitioned with pH 7 buffer (100 mL.). The aQueous phase was further
extracted with DCM (3 x 50 mL), and the combined orgénic phases were dried over
N2,SO; and filtered. The clear filtrate was diluted with EtOAc (200 mL), filtered
tlirough 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, lﬂ), 7.85-8.02 (m, éH), 7.46-7.97 (m, TH), 7.35
(t, J=8.00, 2H), 6.96 (brs, 2H), 6.77 {br s, 1H), 4.5444.82 (m, 4H), 1.77 (s, 3H);
[MAH]" m/z 627.
Step 2) Preparation of 5—Amina-3-( 2’-C-methyl-3-D-ribofuranosyl)-3H-
thiazolo[4,5-d]pyrimidin-2-one (4)

~ N7 S
MU oo WY o
= N
HNT N7 N b H.N™ N
0. — 0
BzO HO
Me F=Me
BzG OBz H6 ©H
3 4
20 b. KoCO3, MeOH, 10%.

To a suspension of nucleoside 3 (380 mg, 0.606 mmol) in MeOH (20 mlL)
was added K;CO3 (17 mg, 0.12 mmol) atrt. The resulting migtqre was stirred 18 h

at rt whereupon it was treated with HOAc (15 pL, 0.25 mmol), concentrated and_
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(10-40% Et CAc-DCM, affording 380 ng (67% of nucleoside 3 as a white
solid: 15 1H (400 M—lz DVSO-d6) 6 8.43 (s, 1H), 7.85-8.02 (m 6H),

7 46 7 97 &’B 35 (t, J=8.06, 2H), 6.96 (br s, 2|—2‘, 6. 77 (br
s, Py 6?% 4H), 1.77 (s, 3H); [MH+ mz 62¥C @ﬁ%@ﬁﬂwsw
Preparatlon of 5-Am no-3-(2'-Cnethyl-/3-D-ribofurazzosyl)-3H

t hi azol o[ 4, 5- d] pybmittedlio HPEO perifichtios (M&Nﬁﬂ@)%drlﬁhg 2NndY (100983 DF MNe HEE

| 0 BzO"Y M HO M BzO bBz HO OH 3.4 20 K2C€03, MeOH,  10% To a
suspensi on of nﬁ@%@ﬁ&é‘%"@&%oh‘baﬂ%lﬁ@éﬂ%@ H AG00dHzZ DVISQ-95) 0,833

added K2C03 (17 1Y) I ?

stirred 18 h( at( |t ’mhef(gﬂpo%r%bl)?aé\/\gg }éétgé}gm Hﬁ%ﬁ?(?‘tl%lgﬂ%%%’“

m"rgl ), L anfen}—l IrD agedind. 975? Mﬂ{zmmsﬁa&mmgﬁue@@nm%maag 13(1)—1) [M-:f-H]"'

submtte o r cati , ordi 9

the title C%WB’%%%AA%W%S ﬁfﬁfr’]’fi(efwb @:\hgﬁ%iseﬁ é})@éﬁ?’grézﬁg&& M@ﬁé 30%65-
MHz, DVBO- d6) 8r§uddc, ﬁ@23 3}@47661\18‘1?66@3 $45211), 6.09 (br s, 1H),

5.19 (br s, 1H), 4.88 (f, 3= 5.87, 111), 3.97 (br

s, 1H), 3.76-3.81 (m 1H) 361(hrs_>mg;p1ﬂ04(s 3H): [MH' 5
mz 315. Anal | £ 1 ANAO5SHD
16.286; S 3%35/.8'%#%%’#5 £ @ 9’%"’2%5 0, “’7%‘y8|\-ff? ‘?i’ﬁ%"]f@rﬂ%’%’"éﬁ%le

2 10
5Am no- 3- (2' - deoxy-/ 3-D-ri bof uranosyl) - 3§-I-t)h'i azol o[ 4, 5-dj pyri m di n- 2-
one (10) HZN N HO' yAN I'QI1~O H6 10 §0 g 1) Preparation
of N - (7- Chl or 0- 2- oxo- 2, 3- di hydr o-t hi azg| "9 dj pyrim din-5-
yl')-N, N-di net hyl. formam di ne (7)
HO

HE
10 10
Step 1) Preparation of N'-(7-Chloro-2-oxo-2,3-dihydro-thiazolo{4,5-d]pyrimidin-5-
Yi)-N,N-dimethyl-formamidine (7)

OH
-~ d . |
S~ i

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 inL) at 0° C was added SOCI, (20.0 mL, 274
mmo}) 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 NaHCOj3 (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 friturated with EtOAc to
afford 6.33 g (46%) of chloroamidine 7 as a tan solid: 'H (400 Mz, DMSO-ds) &
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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OHCA S>=0d\j] SO 2N NHNNHG6 7 d. SOCl 2, DW. To a
suspensi on of 5-am no-7-hydroxy-3H-thiazol o[ 4, 5-d] pyri mdin-2-one 15
(10.0 g, 53. 7 mol éﬂi n MeCN (200 nL) at 0 C was added SOC12 éﬂ%o.o m.,

274 ol ) YIRS a addition funnel over 20 min, ThBCFUSHO4ER?
m xture was slowy warned to rt then immersed into a 60 C oil bath

where it was Siip28®réfratich JfN'—Iﬁ@hlJr@@CbeCﬂl[z_mdé& L, VRIS (L@ BByl -B-D1
and slowly poured into. 300 % of cracked ice in 300 nL of water

cont ai ni ng NaHobefuaesy/-53dihmdrotthiozolpld, adlpvauidind WY.&-dimetyb
extracted with a%g%%g;ﬁ\é (3 x 500 nL), and the combi ned organic
phases were 1f ed over 2S04 and concentrated to a residue that was
triturated with EtOAc to afford 6.33 g (46% of cfloroanidine 7 as a
tan solid: 1H (400 MHz, DMBO-d6) S 12.60 (s, “AH) NG %&s,_ 1H), 3.25
(s, 3H), 3.11 (s, 3H); [ MrHiyo™MZOR88. ‘54%2@%61% _

PCT/ US2005/ 045589 Step 2) Prepa ion

of N' - (7- Chl or 0- 2- 0x0- 3-[ 2' - deo®y6 3' , 5' - di -O(p-Tg[@uigJ)-/&D

ri bof uranosyl]-2,3-di hydro-thiazol o[ 4, 5-dJpyri m di ni5/yl)-N, N-di net hy
| fonnamidine (8 d SINN dS (3"d a N N N-OdW Tol dLLJJ O
TolO Told 58 a. 6, NaH, MO\, 90% 5 To a suspengi on of
heterocycle 7 (1.79 g, 6.94 mol )5 i n anhydrous McCN® (90 nmlL) at it
was added 9591 NaH (183 ng, 7.63 mmpls)nan, benfe@sul ting m xture was

stirred 30 m n whereupon chlorosugar 5 (2,70 g, 6.94 mmol ur ch d
from Berry 3& AssocH8meyspepgien of bsisrogicle 14173,k &4 deraal) mr@ﬁ%&%ﬁﬁ“e
m xture was he?écﬁm?gté%as Gadedlosby 1948 (1% ggg.%z%sg.mgﬁ@%@%ﬁgwas

3
then submtted to flash chromatography 1 , 5-10% Et QAC-
affording 3.8 gtu(t@:b%mmwmr@umm%@@' ®ad @8, p§4 mmol) [purchased from Berry

& Associates, Inc., Dexter, MI] was added. The reaction mixture was heated to 55°
C, stirred 1h, cooled, concentrated, and then subm@tted to flash chromatography
10 (5i0g, 5-10% EtOAc-DCM) affording 3.8 g (90%) of nucleoside 8 as a solid
material that may be further purified via trituration in MeOH: 'H (400 MHz,
DMSO-ds) 0 8.64 (s, 1H), 7.83 (ABq, Jag = 8.19, Avag = 38.53, 4H), 7.28 (ABq, J4s
= 8.19, Avag = 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 (5, 3H),-‘3.03 (s, 3H), 2.57-
15  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)-f3-D-ribofuranosyl)-
3H-thiazolo[4,5-d]pyrimidin-2-one (9) ' |

I cl NP
~ s ‘ f >=o
N N7 J:I
N J:\,IE =0 b H,NT N7 N
N° N7 N - . o
o TolC
TolO \
: Tpld'
TolO
8 8

. b. Zn-Cu, HOAe, 67%.
To a solution of chloroaryl nucleoside 8 (924 mg, 1.47 mmol) in acetic acid
20  (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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material that may be further purified via trituration in MeOH: rH
(400 MHz, DVBO-d6) S 8.64 (s, 1H), 7.83 (ABg, JAB = 8.19, AVAB =
38.53,4H), 7.28 (ABq, JAB = 8.19, AvVAB = 36.13, 411), 6.56 (dd, J=
8.19, 5.07VOX4§06688075 5 80 (m 1H), 4.56- 4.60 (in, 1HPCTASAGS/NSERS
(m 2H), 3.27-3.34 (m 1H), 3.15 (s, 3H), 3.03 (s, 3H), 2.57 15 2.64

(m 1 H), 2. 35 {eomdtdpraply 88i0p,0-1BHEORLATHA)), ReRRdy S0 (69%) of compound
5-Am no-3-(2',3 -di -O(p-teluoyl)- fi-D-ribofuranosyl)-
3H t hi azol of 4. 5987 piAnoHid 1 NNDRAQ0SHal AaDMSODOE-33 6 TENT.35 (ABa:dis

NNO p Tolo TeiyOJold _Zn-. HOAC ,,- 679 '
of chl orlooa?ylO ng'lgl %%%3(1375’04(}922'3%‘?§3’. 43‘%%9}’@%%&@%@3?&3%4%
(10.4 nl) at rtIMpS.Z8oeed Hi%.6(sadh)] €47 im34N03.33 tmRF)T0I38 (5, BAY, 2.35 (s,

resul ting SQUSpgéii on was stirred vigorously at anbient tenperature
for 3.5 h, f1lt d through celite, and then concentrated to a solid

materi al that j Tnash 395 008/ -3F-thi .
PCT/ US2005/ 045508 3%‘??5?’%‘?’3’3?2%#;’9?%? Z% y@"gg’%ﬁﬁg ?ﬁ%‘-ﬁ'gﬁf«l’ﬂgﬁ A%
520ny (679 of dipmpmudia-2-gheadOn tan solid: 'H NVR (400 MHz, d6- DMSO)

S 8.34 (s, 1H), 7.85 (ABq, JAS 5~ 84, AVAU = 17.6 7.30 (ABq,

JAB = 8.4, Av,B = 27.1, 4H), 6.87[(s=eH), 6.47(m) Y=cb. 78 (M

1H), 4.62 (m 1H), 4.47 (m BN) N3 Ry N 3H), 2.35 (s,
O .

5 (m_2H),
5 3H). Step 4) Preparation of 5 o
Anzi no- 3- (2' - deoxy-f - D-ri bof Fandsy} ) - 3H-t hi azol X5-

ﬂ]opyrim'din-z-one (10) I Sao | SF-0 | o' HZN _Nlltlld- N_NnIN TO

9 10
¢. KCOq, MeOH, 46%.
To a suspension of diester 9 (300 mg, 0.577 mmol) from Step 3 (above) in
10  MeOH (20 mL) at 1t was added K,CO5 (188 mg, 1.36 minol). The resulting mixture
was stirred 8 h whereupon it was quenched with HOAc (164 pl, 2.86 mmol), then
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 (brs, li—I), 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
2835. Analysis calc’d for C1oH1oN404S-CoHE;02: 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’-O-acetyl-3’-deoxy-8-D-ribofuranosyl)-3H-thiazolo{4,5-d]pyrimidin-
20 - 2-one (15)

2
XU =0
HN7 N7 N

=

bAG
Step 1) Preparation of 5-Amino-3-(2°,5’-di-O-benzoyl-3'-deoxy-f-D-ribaofuranosyl)-
3H-thiazolof4,5-d]pyrimidin-2-one (12) ‘
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Told HOO 10 c. KzZC03, MeOH, 46% To a suspension of diester 9 (300
ng, 0.577 mmol) from Step 3 (above) in 10 MeCH (20 nmL) at rt was
added K2CQO3 (188 1.36 ol ). The resulting mxture was stirred 8
h V\hereupowq:i(mwgr%ﬂuenched with HOAc (164 L, 2.86 nmol PCTURMAS/045589
concentrated and submtted to HPLC (MeCN-H20, TFA) to afford 75 ng
(4699 of the title conpound 10 as a white SO|Id (TFA ﬂ f(ger

| yophi lization: IH (400 VHz DMSO- d6) 2. 86234

oH), 6.33 (t, J = 7.0, @:S @3@&%@)@ H)é”"73(
3.39-3.56 (m 211), Ry8%Z-§6 (m 1H) 99-2.05 (m B H]+rrlz
285. Analysis calc' d for C BH 2NeOaSC2HFSBR: ¢, 36.18; H, 3, 29: N,

14.31; S, 8.05. Found: C, 36.28; H 3.35; N, 13.96; S, 80932Exarrple
3 1 11aR,; = Bz,Rz-Bz

5- Ami no- 3- (2' - O-acetyl - 3' -deoxy-, (D r| bof uranosyl ) - 3Ht hi azol o[ 4, 5-dj
pyrimdin- 20 2-one -(15) HZN N HO' \ 'y 1Ys eddeonSt B0k aof, @par at i on of

SAmM no- 3-( 2' -di-Ob |-3'-d
glc-:l-_r’; BIS % 8I(5;)[04 5- di pye Fﬁgtéﬁ%ée@gbsz@g‘%% %@O%??{)éé%é%% mol) and
45

W bBr 1 11antopyriiREnse Fia DAY o BerZmbir iy be AL 2O Y,
‘(Ij'o a heL e][ ogenmmplTndMgm@hyifrlhoénemmlde@ltqn,(eﬁﬁl .d- Med. (C@llgl?ﬁﬁa)‘? @&9d

eoxyri bof yr an
Corr L pondihe 655 i B hichiod o alihg TR Tl BerP £ P 2608 4 s i 881
ig'?'[S 20025946 Ggﬂffyg/g%@-ﬂp wmww&ﬂdﬁd&ep“éﬁ%w&aﬂmuwmm on

in

added dr opwi s ()P la e Bimed) ?Yﬁ’i%@lﬂﬁﬁs er‘fsl\i{ﬁ SPERSIYE a%‘tﬁffﬂg’ﬁo%@!?w%
mn. The resu'%vﬁHtTDES@’PP(%BQﬂL\mgﬁﬁl@hﬂﬂoﬁ&Qomewhéﬂ&dpbnimeI(eﬁﬂlyS

m., 0.229 nol) at it over 20 mn, whereupon it becane nea
homogeneous. The mixture was heated to reflux (internal T 83° C) anX stirred for 8

10 h, then cooled to 1t and concentrated to an oily residue via rotary evaporation. The
residue was dissolved in EtOAc¢ (500 -mL) and cooled to 10° C where it was slowly
treated with 1 M pH 7 phosphate buffer (400 mL), keeping the internal temperature
below 35° C. Upon completed addition of buffer, the pH of the mixture was adjusted
to 7.0 with solid KoHPO, and vigorous stirring was continued for 1 h. Celite (25 g)

15 was added, and the mixture stirred an additional 30 min. Filtration of the triphasic
mixture through a short pad of celite provided two clear'phases. The aqueous phase
was saturated with solid NaCl then extracted with EtOAc (4 x 250 mL). The
combined organic phases were washed with brine (400 mL), dried over Na;SO4 and
charcoal (1 g), and then filtered through 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 MgSOq, 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 2). Submission of this
.solid foam to flash chromatography (SiOs, 5-40% EtOAc-hexanes) afforded 46.3 g

25  (77%) of nucleoside ¥2 as a light beige solid foam: 'H NMR (DMSO-de) 5 8.35 (s,
15), 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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honobgeneous. The m xture was heated to reflux (internal T 83 C) and
stirred for 8 10 h, then cooled to it and concentrated to an oily
residue vig rotary evaporation. The residue was dissolved in Et OAc
(500 nL) an® P8utE® % 0 10 C where it was slowy treat eBCHUBHOFIHFIH
7 phosphate buffer (400 nmL), keeping the internal tenperature below
35 C. Upon conp ddhtyi f t he r +
adjusted to %@é\ﬁi‘i S qlblldg%%%ggnﬁovg%gmﬁis—bgﬁdr?l %WS% BN+ H]
conti nued for 1mlx49EIeI ite (25 g) 15 was added, and the mixture

stirred an addi |Itra n, of aS| m xture
t hrough a short‘§tf}%gﬁorfep%r3f'?’f@f‘g d‘%&’g Zjerljbﬁﬁ'f l)c'glfﬁe aqueous
phase was sat Lw,@kgg[wu]pym,mgmg(ls)hen extract ed vmth Et CAc (4 x
250 m,). The conbined organic phases were washed Wl%h brine (400
m.), dr| ed over Na2SO4 and cha)tc cq >=Qé, g), and thH ¥dd ered through
a short pad of Si Q2. The cl epjy filtrate @Q)Wﬁ oncentrat ed to

dryness, whereupon solid heterogychd had—preeipitated] The residue
was taken up in DCM treatedB#®th aysmal|l anouri® o SO, and then

filtered through celite. The clear tiltrate was concentrated and
further dried under high vacuum at %5 Cto provi de atan, cri spy
foam (69.5 g). Subm ssion of thi s?solid foamto flX4sh chromat ogr aphy
(Si 02, 5-40% Et CAc- hexanes) afforded 46. 255‘377% of nucl eoside 12
as a light Beige solid foam 1H NW(WS@?” .35 (s, 1H),

7.93-8.01 (m 4H), ﬁﬁalh&ersgenems tdure 4f &ilzenzoaé 12!(@6 34%994 Prfid]) asid
211), 6.09 (d, 00 (d, J= 474. 69

4.57 (dd, J —1261111?dfzu37Me@H§(1 0@#%}@%’6@%&6@@ &8 umpedayth %xukge

36 (dd, 2. 0,
5103 L9 37t e s

5- Ami no- 3- (3' - daddigionalMeOH ﬁ@f) mI@nmpﬂgiedgp{mcrease fluidity, and the reaction mixture
Lot o2l o4 OB o o i oo B 20
het er oge neous rﬁ% o] )oind dieneson cantrated 2t 4526 ﬁrhg;—:uﬁm it)wﬁmmb)edatheh triturated
anhydr s NeCH (o Bl S ol GO 50, 1 ST
é“né hit ReBr gact IAﬁas%]emah etMBf Y3 A F5W0mITY; hir\GBiEd AéTiBEn Washied Q\}iﬁaﬁe@erf(t Ri2E0 L),
affording 19. 47 g (78%) of diol 13 as a white sohd that was dried in vaccuo and
15  recrystallized from water: '"H NMR (DMSO-dg) & 8.31 (s, 1H), 6.82 (s, 2H), 5.82 (d,
1H), 5.41 (d, 1H), 4.79-4.83 (m, 1H), 4.65 (1, J = 5.8, 1H), 4.13-4.20 (m, 1H), 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 C1oHpaN.O4S: 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-
riboﬁtranosyl)-3H—thiazolo[4,5-d]pyrimidin—2-one (14)

& S
jq\:,\,IN):D c ):I =0 f Aco»\é,OAc

HN - —————
e A
OAc '

H
)
13 14 11b

o

¢. AczO, EtsN, DMAP, MeCN. £. 1, BSA, MeCN, rt; TMSOTF, 80°C.
To a suspension of diol 13 (8.00 g, 28.1 mmol), EtsN (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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10 was stirred for a total of 24 h. The suspension was treated with
HOAc (2.26 nL, 39.5 mmol) and then concentrated at 45 C whereupon it
was cool ed then triturated with EtOH (200 nmL.) and ether (1800 nL
for 1 h. THO ¥88%%aterial was filtered, washed with BFREUS200804558950
m.), air dried and then washed with water (2 x 250 nmL), affording
19.47 g (78% ofdrdbwite A308S.4a o)) 3767 mlt\)/}%drtét@tumaﬁmﬁmsdhwﬁeaﬁéiuo
and 15 recrystal lized fromwater: 1H N DVBO d6 (s, 111)
6.82 (s, 2H), b5 hgmogepeousyfhing b, wagslowly Walancr]gmtt 29d stirerd for 18 Jh wheregpon
(t, J=5.8, 1H)
= 16.0,9.4 7.0 :1t vﬁ‘aﬁbje?n&n%%e& (EPd%ilé'%dEe glagxgasss%gﬂﬁtﬁédqb ﬂ%ﬁchr&nﬁ&g&%ldz,
. [ MeH] +n1 2285. ﬂrﬂé)O%EtQAceJDeNB t6 offor@ BRA41D(800) Sf digretdt? 12 5 a Whitd s@fit fodn

0T Sy o8 2 EB e A0l o i 5 0B R
ri bof ur anosyl) - BMSIdgZD8. @Ms 5qu,laomras rngI 596-&% {. 941)11)% & (dfr 74, 1'I%N

~Njo NN "7'N f Aco-
Ac20, Et 3N, DVAR:33INm, flPD,142%SN,J Wé@;\lt,f'rlt 1H)rr¢@®tdd Json7ﬁc6,ém,265—

aon). - and DB (S 2 g FoLeR R s B S SR o e

C was added 583mﬁmabsrs@61@m®r mﬂtmaﬁwmmtﬂ AABAPVESSH ; S¢c2.TD.(Fouddt

m., 57.7 ) I that becanme honopgeneous
Wi thin 1. mb vvaslj'lgsaF &f%%mgb? and stirred for 18 h whereupon
it was concentrat ed Ahemauixe:ssy diaaatztthm ﬁ%e@k&@ﬁieﬂ%ﬂaﬁe@br&éﬁm and

chr omat ogr aphy (.Si 02 0- 100% Et OCAc to afford
di acetate 14 as&%{)wp? @’Igltﬂs?alg{)‘&?ﬂl@mﬁ%ew ﬂ!fem?‘-h‘r"tqfe\@?@ﬁtaf ¢t} @d vi a

triturat t
e |1 )urg '9 (in(\é\n geﬁctﬂ&afmh?e%&attﬁs 4étd éﬁ@@] %ﬂdén%ugg\ﬁj@ﬁiﬁgtb s%l?a)a%vé&ma

4.33-4.39 (m 1Yieldoff3%s (dd, J:121 3.1, 1H), 4.01 (dd, J = 11.7,

S R S L e A e R e e

C, 45.65; H, 4. ﬂ&;zol‘d[tl551]@&1mz8;n—3017ﬂ15]20und 10 C, 45.69; H, 4.52;

N, 15.02; S, 8.64. Alternatively.diacetate 14 may pg epar ed from
heterocycl e 1 and deoxyri bo- f s)&ollb [may be %e}&eﬂ via the
nmet hod of Valdivia, et. al. HaN

) -‘bAG ‘ -E')Ac

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, coxtcentrated and extracted
with EtOAc (4 x 250 mL). The combined organic phases weré. dried over NapSO,,
concentrated and then submitted to flash chromatography (Si0;, 0-15% IPA-DCM)
1o 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: 'H (400 MHz, DMSO-ds) 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]* m/z 327. Analysis calc’d for CioHjuN4OsS: C, 44.17; H, 4.32; N,

17.17; §, 9.83. Found: C, 44.12; H, 4.45; N, 16.88; S, 9.69:
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Tetrahedron Lett. 2005, 46, 659-663] in a manner simlar to Step 1
above with a vyield of 63% 15 Step 4) Preparation of

SAmM no-3-(2' - Q-acet yl - 3" -deoxy-/3 D-ribof uranosyl ) - 3H

t hi azol 0[4“5)@]0?5%? di n- 2-one(15) S>=0 d S>=0 N HzN ARCTHS2005{0455%9
ANp 'NMO" ~(y HO' Yy OAc bAa 14 15 d. Candida Arctica,
Acetone, pH 7 buffer 91% To a slowy Ekampledg suspen5| on of

di acetate 14 (5.08 13.8 d _ Cand t I
resin (2.50 g§ [puﬁg‘k’é@@ﬁ?‘ﬁer W)SWE’EBP ?Wg@léceji?frc r??fs_ﬁ(’asy ¢

added 50 nmM pH 7 phosphat e buf ih‘?a% olof 29 dTbyriraitinl - oneT(ijg) resul ti ng
f

m xture was stirred slowy for h" wher'éupon it was fil er
concentrated and extracted wth EtOAc (4 x 250 n). }\ﬁ Lged
organi c phases were dried.over Na2SO4 nonmtr;a\t edp A an
submitted to flash chro /I 34(%? 15%+PADCM) _ tgolafford
4.11 g (91% of the tmzﬂ ound 15 as gavhi te sol PPt at may be
further 25 purified via trituration with et fer - hexanes: 400 VHz,
DMSO-d6) S 8.33 (s, 1H), 687(s 21 588(d J-23 5. 66
(d, J = 7.8, 1H), 4.76 (t,'J = 5.8, =AnRa5B2 4" 18 (m 11"‘1)

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); [MrH + mz 327. Analysis EHEESH MO} HE@ISHIANAOSS: C,

44.17: H 4532; N, S
16.88. S, 9°69. 59 Tt b troguechs Bbrfett Mierdecttd (105 méxo G33minoljan

SAm no- 3- (2’ - Odawnbbﬁmsanoe) bbr{pmyhassd framdigrry, @asmmm &e}r MM183
D
BSA, McCN, M 8@, The resultant mixture was immersed into a 60° C oil bath and stirred for 4 h.
The mixture was concentrated via rotary evaporation and partitioned between
10  EtOAc (100 mL) and saturated NaHCOj3 (50 mL). The organic phase was dried over
Na;SQ4 and then concentrated. The crude material was triturated with Et;O-EtOAc
to afford 132 mg (54%) of an off-white solid that was submitted to HPLC (MeCN-
H,0) to provide an analytical sample: Y (400 MHz, DMSO-dg) 8 8.33 (s, 1H),
7.91-7.94 (m, 2 H), 7.60-7.65 (m, 1H), 7.47-7.50 (m, 2H), 6.94 (s, 2H), 593, J=
15 1.8, 1H),5.72 (dd, J = 5.9, 1.5, 1H), 4.50-4.53 (m, 2H), 4.31 (q, /= 7.0, 1H), 2.80-
2.88 (m, 1H), 2.14 (dd, J = 13.2, 5.1, 1H), 2.07 (s, 3H); [M+H]" m/z 431.
Example 5
5-Amino-3-benzyl-3H-thiazolo{4,5-d]pyrimidin-2-one (18)

s OHC s N s

=0 ] o b JI_ o
SIS o i BN

17 . 18

a. POCl;, DMF, 90°C. b. Guanidine HCI, NaOMe, MeOH, 19% over 2 steps
20 To POCI; (8.09 L, 86.8 mmol) at 0° C was added consecutively solid 3~
benzyl-thiazolidine-2,4-dione [prepared acc;ording to the method of Lo, et. al. J.
Org. Chem. 1957, 999-1001] and DMF. The reaction mixture was stirred 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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5 To a heterogeneous m xture of heterocycle 1 (106 ng, 0.633 mnol)
and deoxyri bofuranose 11lc [purchased from Berry & Associates, Inc.
Dext er, k’ ﬁb 0.57 mmol ) in anhydrous MeCN (8 nl) was added
BSA (464 u 021’0@@66 1) at it The resultant m xture waSCTFRA0YRF589
into a 60 Coil bath and stirred for 4 It. The m xture was
concentrated Vio id@t(ww,g)%ammat(iwmandn@afehiekﬂrmdmﬁEW3mwt:ﬂey:
(100 m.) and saturated NaHCG3 (50 niL)._ The o‘rﬁagcb ? ?F i ed
over Na2SO4 arhbe FOIBRNERAREARIE P aseﬁwefﬁﬁéleéroaer ethryiliche ?qah&f—'latﬁed
Wi th Bt 20- £t Ohondt et iidn by BN e ucigh ontlle 576 dnl oty
was subnmitted to HPLC (MeCN- provi de an anal yti cal npl e: 1H
(400 MHz, DNBOcdﬁ:):n@t@iw dask oﬂﬂgat wasru@ﬂ without f@ﬁherzmmfwatmnao 7 65 (m

570" (dd, 9= 3, o 1 Oghlipe Pyl i S2 33l wiy ik ol

[2 M?Eﬂ §1 884% rln NhgxMe-Rf.{eDH (18nL, 796 thirod), inMeDH {L48)mL)Zat(;5° CsTh&ieylting
+nl z anpl e .

5- Ami no- 3- benz JHEEE ¥ sa'if&fié[nangn@]bﬁmeﬁffflaﬂth cpndg hlopopkdehyds [fopy above]
OHC-N~O b H2N' Bk NedRutidn/inI¥e@H (RS, T}@'YEacugﬁﬁlxtﬁrev@d 'cgti.i Qo 468°, C oil
NaOwve, MeOH, 19% over 2 steps 20 To POC13 , 8 mol) at 0 C
was added . consb@ﬂ}t¢0ﬁé¢l}Faf,Q§thd11%ﬂlaB@1h2§/ﬂhﬁﬂ\fﬁ e‘feramnencbthanh%d@n

r epar ed co 7,
056 0001) 305 iRt 30 Hllf, TR LRy Beortrin Bload ofil) il pitidta”
transferred t ouath&lON(EI(Eil(lIO(mem Thie@ageedus phsss veib i?rr:erte:bIWBh selid NaRCQ3 pkd

m xture was pour 06 US2 045589 I
(100"g) and waPEFepIO0vE FOARE X RARmLY s SoBa gl breiat et 59y 65
rrh) Ehe f:orrblamadn@émau@n \oégaaﬁsi wfa\ra;_sogdldqumqowg@@al teﬂh@mrésidﬁé draed
t hrough celite, caoncentrated, taken in [ ed . thro

short pad of S supitted mhrcynateaﬁelah&%a éeDgw%’I‘d?ﬁ'@ (9&9 “{J}‘Fﬁ’a}tjgﬁaﬁg%)
used witho f i Wﬁr I 3
028 i) Kias ChaqaqeRURpShEts &% w38, Bl QR it PAR i B ST T
in MeOH (48 nly.24t7.346(m, SH)he 83 &Qm,li'@l(srﬂm:[MeHivas/zﬁﬁ?rred 5 mn and
then treated with crude chl oroal dehydeéfroin bove] as a solution in
MeOH (20 nl). The reaction m xture V\/&S'ﬁ%ﬁ'genéil nto a 90 C oil bath,
concentrat ed bys-ginglol3-¥ 23’ QOUBimEdsi- BB Kb SRI0 B ) BH- 8l A 8,5- cﬂ@amdman
10 additional 30 mn. The residue was taken up in EtOAc (200 nmt) and
partitioned with 1 N HO (100 ni). The0&€| us phase was treated
with solid NaHCO3 and partitioned vvlthNE%\j‘;ée (3 x 100 nL). The

conbi ned organi c phases fromthe-
HO” I J
Mem=—

20 M eﬁ bH

Step 1) Preparation of 1,2-0-Isapropylidene-3—methyl«3-.O-methyl-5-0-trityl- o-D-

ribofuranose (20) _
O
PhsCO™ nQ a PhaCO uQ
v, S — KJ_ X
HO Meﬁ ©
19 ‘ 20

a. KH (xs), dioxane, DMF (3:1); Mel, 11, 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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al kal i ne extraction were dried over Na2SO4 and then concentrated to a
residue that was submtted to chromatography (Si02, 50-70% EA- DCM ,
affording 1.4 1999 15 of the title conpound 18 as a white solid:
1H (400 MHYO 608) 8 8.32 (s, 1H), 7.24-7.34 (m SHYCT/ESHAS/45589
2H), 5.01 (s, 214); [MH + mz 259. Exanple 6

SAM no- 3- (3", 3' The iehliinEmbire was RikédPh idRasmbd trédtbd With mpgp;hwga@ oﬂ] p

yrimdin-2 one(23)J s >=p H2Nk NN~ 7 HO Me --t
Step 1) Prepar oo quducmgacopmus precipitate. DMF (2 mL) was added to keep the reaction

Lo S0 P RIE TR i B el et

di oxane, DMF (109 mINeingd partifiokd with 8T@6aFaqeeons NetIC®; (50 mE). (Thepsganic

of “Sust et . o PoR vl e RTen NeeDl b BhTEa 488 Sunuedid dhih ifRbariEhy

di oxane (6 nL) (&&3,, a0 B ARXER98es faffétd:ﬁgamxﬂgsmémymmmmm%ﬁb
oil) at rt. 61 WD 2006/ 066080 PCT/US2005/ 045589  The resultin

mixture was st iSotdd H (490 46z, RSOt 8 728 2 Bl § ADME T2 (B /i1 2.9 gﬁ) 4.30
| d .
AU 1, R P o, E R 18,

m xture was di |3ed.28i(s,I3HEOFE( ,GHO nl) and part itioned with
sat ur at e agyeou The anl P rj e over
Na2SO4, co ent‘f’%ﬁ%ﬂ 'éﬁe’(aga'b% ?é&ett"% ?'cé;a &Fg”b(’ rewse (21)

10- 60% Et OAc- hexanes), g of get hyI as a white
solid: 'H (400 Mz, Dlvrso@f’ﬁ m = 2.9,
1H), 4.30 (d, J= 2.9, 1H, 7~(dﬂ> :77 2.67¢ 314(s

3H). 2.92-3.05 (m 2H); A ge . 1.28 (s, 3HMS0. B (s
10 Step 2) Preparation of
1,2,5-tetra- QAcetyl -3, 3- COdllnetzﬂyI f 3- Drlbofuranos%T(Zl)

b. HOAg, Acg0, HaSO4, 1, 33%.

To a solution of HOAc (50.0 mL) and Ac;O (3.83 mlL, 40.6 mmol) was

added furanose 20 (3.62 g, 8.11 mmol). To this colorless solution wa's added 1 M
H,S04 in HOAc (0.41 mL, 0.41 mmol), resulting in an intensely yelloyv colored

15  solution. The solution was stirred at 1t for 16 hr, and then concentrated via rotary
evaporation. Tﬁe excess HOAc was azeotroped via several volumes of toluene. The
residue was dissolved in DCM (100 mL) and washed with saturated NaHCO; (30
mL). The organic layer was dried over Na,SQ,, decanted, and concentrated to an -
oily hetefo genous mixture. This mixture was subjected to flash chromatography

20 (Si0q, 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, /= 3.2, 7.2, 1H), 3.96 (dd, / = 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-i( 2°,5°-di-O-acetyl-3°,3’-C,O-dimethyl-5-D-

25  ribofuranosyl)-3H-thiazolo{4,5-d]pyrimidin-2-one (22)

62



MPh3COY O b AcOOYOAc O Me_ /- MO MeO QAc 20 21 b. HOAc, Ac20,
H2S04, rt, 33% To a solution of HOAc (50.0 nL) and Ac20 (3. 83 m.,
40. 6 nmol ) s _added furanose 20 (3.62 g, 8.11 mml). To th

col orl ess g‘%ﬁfﬁ"&?ﬁ %as added 1 M H2SO4 in HOAC (O0.41 nfCT’@S%‘fS/W%
resulting in an intensely yellow colored 15 solution. The solution
was stirred at rt for 16 hr, and then concentrated\. Srotary

evaporation. The excess HOAC vvas 6zeotroped via sel ﬁ%l unes of
toluene. The residue was da AC DCM, ( 10(3*2H1_)Nan washed with
saturated NaHCG3 (30 nl). The:l INi C I-ayﬁh'wag l over Na2SO4,
decanted, and concentrated to ucp oPA%y het érogeno ture. This
m xture was subjected to flash chromatography 20 i502% 5~ 35%

Et OAc- hexanes) affording 0.78 g (33% of triacetate 21 as a pale

yel low oi | : 1H (400 Mz, DVBO-d6)#'S'5.91 (d, J= 2.0, 2411), 5.07_(d,

J= 2.4, 1H), 4.29 (dd, J =3.2, 1 J =32 7.2
1H), 3.96 (dd, J = 6.8, 12.0, 1H® BS‘“S"“EGP‘F%@"S%T&BP‘C ®%0 (s, 3H), 2 04
(s, 6H), 31( 33 (S SFﬁ‘oaﬁﬁﬁmeﬁhE'feﬁﬁ%ﬂaOtlg@mﬂ:@Hrh olus MeCNZ(SOmL) was added

5- Ami no- ' ery - I met hyl - AD- 25

ri bof ur anosy! ) - 4P ﬁf’ggé‘l(bgg IBL’d% bl Froly iy The muliippmjxtige wagimmersed in a

2006/ 066080 PCT4G§@Q@§£@4§1€%8m& ko'i gogm%{é}euporﬁi\ﬁeddﬁi@h %g&%% bf\gradose
AcOO Me . Med bAc 21 22 . CN, rt; TNSOIT, 65% To a

m xture of Het e?lo@y) 390ﬂ3|mmahmadlad¢® fikaered(t. TMSQ)[TMS 43¢ 888 mmol).
rmer sed in a B easn ikt VB hefimprs Hap Bt il el bR eot R
became honpgenoTis reketioamas eodled fo ft,nd PasitiotedBdtwidsnl ) MWEES7 plitdplihte buffer
I T NN JEr D S LNt Tl ST
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 (SiO2, 5-50% EtOAc—hexanesj
purification affording 0.30g (59%) of nucleoside 22 as a finely divided pale yellow
solid: 'H (400MHz, DMSO-ds) § 8.34 (s, LH), 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,0-dimethyl-8-D-ribofuranosyl)-3H-
thiazolo{4,5-d]pyrimidin-2-one (23)

’I>=o 1’>=o

HgN
_AcO (0] :S J
Me Me
MeO OAG . MeG oH
22 23

d. KaCOg, MeOH, 1t.
Nucleoside 22 (230 mg, 0.56 mmol) was dissolved in 5.6 mL MeOH. Solid
20 KzC03(15.4 mg, 0.11mmol) was added and the reaction stirred at 1t 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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The reaction was cooled to if, and partitioned between 1 MpH 7
phosphate buffer (15 nmL) and Et OAc (30 nlL). The resulting enul sion
was flltered throu h a pad of celite yielding two distinct |ayers.
The organi & ggﬁs separated and dried over 10 Na2SOXCTAUSpRO/P4SERo
and concentrat ed in vacuo to a dark orange brown residue. This

resi due was subwit Eg0 (BQ 1DI1ﬂs}bacéfﬁ1¢5nwcalgﬁmgﬁt1§tat(e§iuﬁ@ipe&e Hb¥solid material

Et OAc- h f ff o .30 d 22
as a Timery o cridiereed Sih oo G P et a6 Phr RBTIad ah
(s, 1H), 6.90 (}Rfusesvac%ﬂh124@1t$%b§aqﬂ76 4ng (529@) ofa2oné1‘>y d@id):d Mut@séhdwﬂ( m

3H), 2.75 (s, 3 é é |;)
[ MeH] + ni/ z 41:{40@(1&,%&@@&&35 (@nl}af 83 (brs 2H) 593( 8, 1H),524(d

5- Ami no- 3- (3 r _
t hi azol o[ 4, dﬁyfogﬂbﬁ%gﬁﬁé_(g%?}ﬁ’-{%ﬁ S%%MSIQZI{I_A&\P £ 1H)’I O
ACO" . . HO' e34@35&(&{2%3%&9%5&1%@%ZM&E*m&%HZCCB NEO—l
rt. Nucl eoside 22 (230 ng, 0.56 mmol) %éiolved in 5.6 n. MeOH.
Solid 20 K2Q03 (15.4 ng, 0.1lmmol) wa and the reaction
stirred at it fo _HOAC B_byr. Vi ,@5}95,
reaction stirre é%‘?u}?:%(#nqr% Ceé'w ﬁ[b é:)zolnce Fg)ltiwetﬁﬁ?%?e rtah.%yl)
dryness in vacuo. The resi duthyﬁztdzda[‘&‘E}kl]}dzstMné-mnel(ﬂ)r at ed 63 VO
2006/ 066080 PCT/ US2005/ 045589 with Et 3sx 10 mL) carefully
decanting filtrates via pipette. The sou mxterial  was then washed
with H2O0 (3 x 5nL), rinsed with Et20H 58m) and dried on house
f
“e@ﬂ

vacuum 24 h to obtain 76.4 ng (42% of oJely divided white solid:
111 (400MHz, DMsO-d6) fi 8.35 (s, 1I£\5° ( s, 2H), 5.93 (d, J
8.58, 1H), 5.24 (d, 5J = 7.02, 1H), 4.95 (fo‘éme- 7.4,1H), 4.57 (t, J
= 5.46, 11up, 3. 95 (t, J 5.07, 1H), 3.46-3.88&8 (m 211) 3.26 (s,
gl_DAm ﬁo_zg_ E ;.’ ) 3 3, tﬂg‘ﬁﬂj‘.ﬂ%’@g fgg?-'O—Eéﬁ%BJ/l?di}Ze-.?-mgthyl-S—O-trityl-a—D-rib0ﬁ4mnose
"- 0O acetyl propyts8y 3- net hyl -/ 3-D-ri bof ur anosyl ) --
3H-tliiazolo[4,5-djpyrimdin-2-one (27) | S >==0

X

e\‘.‘ e ,0

24 25

a. Ho, 5% Pd/C, EtOAC, 1t, 48hr, 6:1 (o/p), 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 4 blanket of N2, was added 5% Pd/C (240 mg). The flask was charged with H,
at 1 atm, and stirred at 1t for 72 h. The reaction mixture was filtered through celite,
and concentrated invacuo to a clear colorless oil. Flash chromato gra];)hy purification
(Si0;, 0-40% EtOAc-hexanes) afforded 1.88g of 25 (78%) as a 6:1 (o/B) mixture of
20  isomers: 'H (400MHz, DMSO—dg) $7.22-7.38 (m, 15H), 7.63 (4, J=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 tm, 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--D-
ﬁboﬁrmose (26)
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HZNN p~ AcO Yy M Mew O-~M 10 OAc Step 1) Preparation of
1,2-O I sopropylidine-3-nmethyl-5-0-trityl-a-D-ribofuranose (25) Ph3CO
T o> 00a Ph3CO Mi. OL10 " \ 24 1255 a. H2, 5% Pd/C, EtOAc, it

ashr, 6:1 MDY, To a solution of 24 (2.40g, 5.60 RABIUS2005/045589
[ prepared according to Bera, et. al. 15 Helvetica Chimca Acta 2000,

83(7), 1398-1407] dissol V%m‘l (50 nk), A aanket of N2,
was added 5% Pd/ C (240 ng). e las ged wi\ H2, at 1 atm

and stirred at rt for 72 h. ThgeTedaof Non mi xture waS fpl¥ased through
celite, and concentrated in vacuo to a clear colorless oil. Flash
chromat ography purification (Si @2, 0-40% Et CAc- hexaaes) afforded
1.88g of 25 (78% as a 6:1 ((V(3) mxture of 20 isoners: iH (400MHz,
DMSO-d6) S 7.22-7.38 (m 15H), 7. 63. Hoke, AdD, BoSD,, tldehe, 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 m HmBnnet’Bmilar & SBp 2 bf BrARHE 8] 150Rastonverted to 26 ina 19%
1,5-di - OAcetyl -2-0-(2' - O acetyl propyl)-3-nethyl -/3.D rjbofuranose
(26) 64 WD 2006VigEsd8pcrude a0 sufmgied oo lasprlromatpgraph (302, 2-30%

AcO ' ~OY' QAcs Mg, =X : : . ht, 19%

I n a manner gi mEF%%"%(%mg?s &%gm(#%ég%%mg%% °&§§‘3‘2"5%(%§%8" To 26 (i)n
a 19% vyield. Thiphenyloethars) el MEIR @NISO ik eillat was fukabhitedhut furtieogr aphy
Si 02, 2-30%5 Et QAc-.hexanes), vieldin ‘5:1 3/ ( m xt ur e _of
<(31norrers (tai nt eBURHGRHON 1§ ﬁ)ﬁ’ﬁf}/eﬁeit 5%[1]}4(5&,@ %%@%@’cfﬁizfgh]ﬁ)s N2
used w thout fu ef— id b@aji j - t2 shem: (&\Iﬂﬁz .
DVSO-d6) S 6. 07(d§g’, J J 6583? 28];’3,2'(8111!232 MEQ%&ZD&( %%,3‘% lgﬁ’é'%ﬁ,l&'%fi gﬂ 2. 8?‘14
114), 4.25 (dd, 233 anplld). 2035, 3H)43.00 6, 8H),4.991(s(3H), b4uls, 3H), 1489 (8. 31D, 0.91

(m 1H), 2. ( 3 00 (s, 311), 1.99 (s, 314), 1.41 (s, 314),
1.39 (s, 312 , @i.’igll-&g’ 3%1)'
Step 3) Preparation of 5-Amino-3-(5°-0-Acetyl-2’-0-[2”-O-acetylpropyl]-3-methyl-

[-D-ribofuranosyl)-3H-thiazolo[4,5-d] pyrimidin-2-one (27)
N8
|/I =0
H NJ\N/_ N
o)

Aco’\(j7‘04"\c ° 2
B "b—éom: - A°°/\(_7’ ‘
_ . me’ ."O—<0Ac :
- 26 | 27
¢, BSA, MeCN, r; TMSOTT, 60°C, 11%.
_ To a mixture of the heterocycle 1 in anhydrous MeCN (5.0 L) 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 TMSOTE
(158.4 nL, 0.88 mmol). The reaction mixture was immersed in a 60° C oil bath,
whereupon it became a homogenous solution. Stirring was contiﬁued for2.5h. The
reacfion 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 Na;SOa, filtered,
concentrated and submitted to flash chromatography (SiOg, 5-50% EtOAc-hexanes),
affording 30.0 mg of the title compound 27 as a white solid: "H (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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10 (d, J = 6.8, 314). Step 3) Preparation of 5-Am no-3-(5"-
Acetyl-2'-0O[2 "-O acetyl propyl ] -3-met hyl -

P-D-ri bofuranos%w) 3H-t hi azol o[ 4, 5-d] pyri m di n-2-one (27) AcO O t
a H2NN N €"%8cO Me' b-40Ac 26 27 c. BSA, MON, PFT’UWBWS”
60C, 11% To a mi xture of the heterocycle 1 in anhydrous MeCN (5.0

m) at rt was é%@gcieﬂ{)daqn\oa@g-%%\l(z% 5mm8(adm—moﬂz) ezzs(dq,f_

resulting m xture stirred 30 hen furanose

0.73 mol) was &ddkt Iﬁau%@dsm« 11&%%@6@ k&%& 31HL140(3§IBn@ B$ (d, Tmﬁg 8,
reaction m xtur 1§/I+'}]"“W/ ina 60 Coil bath, whereupon it
becane a honbgenol "Stirring was conti nued for 2.5 1t. The

reaction m xture was cool ed to rt, thenEgampleBi oned between 1 M pH 7

hosphate 20_buf f t | tered thr ough -
DpoSonet ¢ 208 out S (e, B S ess E e 138

was dried over Na2SO4, filtered, concenj and submtted to flash
chromat ography (Si 02, 5-50% Et CAc- hexane;ﬂ) ®ording 30.0 ng of the
title conpound 27 as a white solid: 1t (&bo , DMSO d6) $ 8.36 (s,

11), 6.90 (s, 214), 6.09 (d, J = 7.2, H4 16 (t, J= 7.2, 1H), 4. 88
(dt, J 65 WO 2006/ 066080 PCT/ US2005/ 045589 6.4, 3.2 1H), 4.20 (dd,

J= 3.2,12.0, 1H), 4.08 (dd )= 6.4,12.0 SO 05-2 28 [(da ) ="6.8,14

1H), 1.97 (s, (s, 1.54 ;}y s, 311), 0.8

(d, J=6.8, 3 15%3;: I {1 mquz;arﬁ)pf Mzng;ﬁppeﬁ E2.5 %3 -benzoyl-3’-methyl-B-D-

5Ai no-3- (3 - rre;,%rdfég@wmwgﬂsya st Dl 1@@[4,5 d] pyrimi di n-2

-one (30) S HZN'~N reparation of

SAm no- 3-(3' - O acetyl - Obenzoyl 3 rret hy N“ 8=
ri bofurazzosyl)-3Htl zi azol 0[4%9@13@ m din- 2 ,_ané'\l\( 1 o ,CAc
BzO
Me
AcO DBz X J
Me .,
. AcO' OBz
28 29

a. Heterocycle 1, BSA, TMSOTY, CHCN, 88%.

10 5-Amino-3H-thiazolo[4,5-d]pyrimidin-2-one (123 mg, 0.733 mmol), 3’-C-
- methyl-ribofuranose 28 [prepared according to the method of Wang et al. J. Med.
Chem. 2000, 43, 3704-3713] (302 mg, 0.66 mmol), BSA (447 mg, 2.2 mmol) and
MeCN (8 mL) were mixed vigorously for 30 min until a homogeneous solution was
obtajned. The reaction was then charged with ’I_'MSOTf (0.186 mL, 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 exiracted by saturated aqueous NaHCO; (2 x 100 mL). The '
organic phase was dried with Na;SO4 and concentrated. The crude product was
submitted to flash chromatography (SiOg, 0 to 40% EtOAc-CHCls), 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), 643 (d, /=72, 1H),
6.10 (t, 7 = 6.2, 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-f-D-ribofuransyl)-3H-thiazolo{4,5-

25 djpyrimidin-2-one (30)
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a HZN NN BzOM~ O AcO OBz BzOMe Ac O' bBz 28 29 a. Heterocycle
1, BSA, TMsOTf, CH3CN, 88% 10

5- Am no- 3H-t hi azolo 4,5-d] pyrimdin-2-one (123 ngy, 0.733 mm%

met hyl - ri b&fUFAHYE28 [ prepared according to the met ho§CHUS $f545§8t9
al. J. Med. Chem 2000, 43, 3704-3713] (302 ng, 0.66 _mmol), BSA (447

nmy, 2.2 nunol) and MeCN (8 W#Be m xed vi gor ’sms 30 nin
until a honogeneous sol ution vas, I@b"f%l necl Thg Stﬂ NONn was t hen

C-

charged with TVSOTf (0.186 Y, ™. 1 mml)_a.l:uj,152 | aced into a
preheated oil bath at 65 C 0 h the reacth cooled to rt
and the solvent was rermve3 ary evapor ati ar=>Fhe resul tant

solid was dissolved in EtOAc Af00%mr:) and ext r act@d b‘;H sat ur at ed
aqueous NaHC®3 (2 x 100 nmL). The organic phase was dried with Na2SO4
and concentrated. The crude prodggt was submtted 8o flash

chromat ography (SiQ2, 0 to 40% Et mcd% 3%2,0 yéggl di ng ‘365 ng 20 (88°/c)
of a tan solid: 1HNI\/R(400M—|Z de6 g '8 (s, 11-1), 7:92 (d,

J= 6.4, 411), 7.695(indH e’ §:- éﬁo(ﬁ&z@rlla,-oﬁac%@lébt-ﬁethg’lbﬁ-lj-@o&@c 1)-
1H), 6.43 (d, J = 7.2, 1H), t 111

4.59 (br, s, 1BH-thinzal[4s: d]lﬁ'mmdlm-zgane(@ﬁs BE)C. 647[mq})wawdzssglsgi méﬂ%&{
2) Preparatio

5Am no- 3- (3' - néﬁﬁf-} K5095, 012 9422 roiyips added, apd fhp reactign was stirred for

d] pyri mi di n52- QBQa(tii:O)\c&ﬁ:M@SG%@@G&BWMB/W&E&QW@H@@ ~0

H,\/écN]a N62%H NI~ Igoﬁclélnufgey%a rotgr?( el\é%ptlj\r/gtlon cggrzudeH];(?ro l%ilwzas then sugmlttKgg EPLC
5- Ami no-3- (2", i@nﬁfgemm (%@a)lﬁftafwhdﬂﬁteﬁhlﬂmmm
yl) 3Hthiazol [45d]pyr|md2®§ g

one é 65 r% 647 mmmﬁ_y
di ssol ved in MMOHe, c(smvxﬁg)asiazmaﬁ)ms (brg, 2 i?@)(%@fﬁf?o %té%lédﬂf"
e et S S PSR T S ey B gL/ 298 1 34 155

ng, 0.258 mmol)
10 1H), 3.48- 3.53 (m, 2H), 1.21 (s, 3H); [M+H]* m/z 315. A_nalysis cale’d for

C11H14N4055+0.5 Hy0: 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.

Example 9
Preparation of 5-amino—2,3-dihydro-2-thioxo-3-ﬂ-D-i-ibojhranosyl-thiazolo[ 4,5-
15 ' djpyrimidin-7(6H)-one (33)

0
3
HENAN N

33

Step 1) Preparation of 5-amino-2, 3-dihydro-2-thioxo-3-(2°,3°,5 ’-tr'i;O-acetyl-ﬁ-D—
ribofuranosyl)thiazolo[4,5-d]pyrimidin-7-(6H)-one (32)
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concentrated via rotary evaporation. The crude product was then
submtted to HPLC purification (MeCN-H20), yielding 135 ng (660/() of
asolidma g)% 1H NVR (400 WMHz, d6-DvsO 8 8.35 (s, w)

(br s, 211YOHIYPRE) 3= g 0, 111). 5. 38 (d, J 6.4, 111FCT SMS’WSS%
= 6.0, 111), 4.68 (s, 111), 4.51 (t, J = 5.6, 111), 3.78 (t, J 5.6,
10 111), 3.48-3.53 (m 2H) 1.21(s, 3H); [MH—I] +m z 5. Analysis
calc'd for Cl11H14N405S0.5 H20: C 40.86; H, 4.684 7.33; S, 9.92.
Found: C, 40.78; H 4. 90 N, 16J94; S, 9.87. Exaifl reparation
of 5-am no-2, 3-di hydro-2-thi oxaué‘@t‘? rJ_bf)_f_w dh¥sy"¥ - thi azol o[ 4, 5- 15
dj pyri m di n- 7(6H) one (33) ”HQ\I = S H2NN Ho bH 33
Step 1) Preparation of
5-am no- 2, 3-di hydro- 2-t hi oxo-3-(2',3',5' -tri-Oacetyl=, !/ D

ri bof uranosyl )t hi azol o[ 4, 5-dj pyri m d| n-7- (6H) - one p(“éZ)OAFS? WO

2006/ 066080 PCT/ US2005/ 045589 Q3JJjjj JJJo HN YS>m=S HN Y8~ a

HZN NN HzN~N H AcO O Acd OAc 31 32 a. BSA, TAR CN, 60 C TI\/ISOTf
600 C, 80% Heterocyclte 31 [prepared according to the nmethod of
Robins et. al. J. Med. Chem 1@%73'?9"“3‘@‘75021@5']%‘3‘(’"1590“%% 0.75 nmol ),

TAR (214 nmg, 0.675 nﬁ@de)oc cl% ré%z@e@&c):oﬁﬁl% ?% th&hRPofRobirk: e%%ﬁ.emgﬁ)ie)i.

were conbi ned and heat ed 60 C he reacti on was
charged with TVGG#. 192903’%07-4:13]&‘1519@8)0 Hrmimod) TARe@14 mig, 0.67 hmatol)50

C he X c BB TGRSR M SRS AR S P 1
then extrack edatvﬁOt(D. Em&wcabmd/aaﬂMﬂehagéﬂaﬁfK)BMSb'Df (25D 1ip,) 1.13mehol) and
e o TR L g eAIET T R R e R s Conairalad vid fofiry aporation, and
the crude solid was dissolved in EtOAc (20 mL). This organic phase was then
extracted with saturated aqueous NaHCO; (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;0) to
generate an analytically pure sample: '"H NMR (400 MHz, d-DMSO) 8 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)¢HgN4O5S;: C, 41.92; H, 3.96; N, 12.22; S,
15 13.99.Found: C, 41.78; H, 3.99; N, 12.02; §, 13.72.
' Step 2) Preparation of 5-amino-2,3-dihydro-2-thioxo-3--D-ribofuranosyl-

thiazolof4,5-d]pyrimidin-7(6H)-one (33)

0 0
HNJIS HN S,
[ =s /k,l[ >=s
sz’k‘N N b HZNJ\\N N

Ac:é E)Ac Hd I’)H

32 a3

b. K,CO3, MeOH, tt, 66%.

68



10 (80% of a solid material that was further purified via HPLC
(MeCN-H20) to generate an analytically pure sanple: 'H NVR (400 MHz,
dé-DMSO) S _11.54 (s, 1 H), 7.04 (br s, 2H), 6.59 (m 11 %ﬂ
1H), 5.70 ,2"?@““(?992, , 4.42 (dd, J= 12.0, 3.2, 1H), C%/PS%“&?’MS
4.18 (m 1H), 2.08(s, 3H), 2.05 (s, 3H), 1.99(s, 3H); [MtH + m z
459. Anal ysis calc' d\Iﬂcﬁn@siﬂ&ﬁﬁ&&h&lﬁESﬁB:m@O.MknﬁsﬁDabi;lKBC@ﬁ(42N,mg,Z).f212;

S, 15 13.99. Foun A41.78;. ; . 02; wi13. 72, Step 2
Preparation of BMEARWRE @ss\@lﬁ%@ﬁ%ﬁ—&?ﬂm‘g@%meﬁ fora %gﬂﬁ}egﬁgg&em)mre
t hi azol o[ 4, 5- d]nythigthBthie %6 Hded HOASBY ni, 092 hindl) aBd HE36Iwent v eiidbed
,o» INb HNA2AN,, IN ACO JO HO JO Acd CAc HO OH. 32 33 b. K2C03,

McCH rt, 66% *esrqmyzmm@so@eﬁ Togitye yeorg thensubmistyd taHELE pyrifeation’

Lot o2 A or L ARSI T i Qod BRSO R,
To this m xtur el Nees(sptied OHQ¥Cs, (2H7,6mj(s QED25.81(d, ) =6512), 1D 4.84(sy £HD, 4vds

renoved via ro t res sub Q

HPLC purifi cat |éfé}é %‘é@%ﬁk’&%? m?gg ggf) ﬁ@?‘ﬁ? %‘{Ig%z gﬁ gﬁﬂf’h m/z

T%R ( gogll\ﬂ(*é 3@35%31%:511&& f@ﬁcﬁHmNMgiz « 659K 0.95 H?(bi)o 28 -Z;Met(rg%b%fa,

8.0 11, 7o Rty isiomed Clyit gf?’“"'“%‘é% itz s
nal ysis c or o]

33. 43; ajchO N, 14.41. Found: C, BM 3.73; N, 14.80. 10

Exanpl e 10 5- am no- 2, 35-dmivyd?,3-2hyidpi-Deliod-8-42°,3, 5, - trz-O-acezyl S-D-

5 -tri-Oacetyl-fl-D

xyl of uranosyl )t zi azol o[ﬁyl@%m"ﬁWft%l?{475 Ygpymidgin7 () ons Bthxs>: =s

H2N' N I N AcO voJ AcOOAc 34
e s
[ =s
HENA“N N
o)

AcO

AcO  OAc
34

Preparation of 5-amino-2,3-dikydro-2-thioxo-3-(2°,3’,5° )-tri-O-acetyl- §-D-
15 xylofuranosyl)thiazolo{4,5-d]pyrimidin-7-(6H)-one (34)-

HN)Jj: . HNJI =8

AcO
A0 BAc
a1 a4

a. BSA, tetraacetylxylofuranose, MeCN, 60° C, 30 min; TMSOH, 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 TMSOTE (0.36 mL, 2.0 mmol). After 4
20  h the reaction was worked up by removing th;e solvent by rotary vacaum 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 phasé was concentrated
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Preparation of

5-ami no- 2, 3-di hydro- 2-t hi oxo-3-(2',3',5")-tri-OGacetyl-j6-D 15

xyl of ur anos I%Pthi azol o[ 4, 5-d] pyri nzi d| n-7-(6H)-one (34) 0 fffOl |sj
HN' S-S H 0 M ~INS H2NAN N AcO O AcO QAc 31 3XCTIS2(85NSS80
tetraacetyl xyl of uranose, McCN, 60 C, 30 mn; TMSOQ:f, 4 h, 15%

Het erocycle 31 z(naaﬁe&msohdmmumedﬁnmamwhmhaf 'D]Iieﬂﬂﬂﬂlﬂ@va(sﬁBI[bcted

16 60C for 30 WAkRted o BRLC R M CARE P g b SR SR

(0.36 nm, 2.0 VEMHL BMgors 1044 t&elﬁ?g@d(ﬁf's,&@ﬁ V-6 88 (MP1EY, 6. 35:6.49

removi ng the s rotary vacuum and tak up the crude sol
in ethyl acetat@,( IB.MS(d Ihqié dﬂ@a‘lflﬁi:(SptH}séMdm,ﬂHéﬂ H)(m,élﬂf)dd%(\m,th

Concent rat od - 690 SH067 b WP DaLBR T Shas L NS g o2 .

solid was tritus.e6;ed 122218 .113990Reudde €z $4; H,B9% o, 11211 Vel 14.00) ect ed
and submitted to HPLC purification (MCN HZP) yielding 40 ng (15%:
1H NVMR (400 MHz, d6-DMSO S 11.45 (s .90 (br s, 2H),

645,650, (m 1L 511)"’153‘6%?9?%1”3“&@-5%?%q‘fﬁéﬂ@rﬁaﬁ%}%’%’{w “a@%
[MtH + nl/z 459. Analysis calc'd for Ghﬁm‘ﬁ@%§2 C, 41.92; H

3.96; N 12.22; S, 13.99. Found: C, 41?rN 99; N, 12.11; S,
14. 01. Exanple 11

5- Ami no- 3-/ 3-D-ri bof uranosyl - 3H-t hi azol 0] 46 %- d] pyri m di n- 2-t hi one
(39) Ss H2N 1~-Np NHO' Yy Hd 'OHHB9 0 Step 1) Preparation of 5
Al ni no- 3Kt hi azol o[ 4, 5-d] pyri m dne- 2-t hi g€ %%_I?) 1l Br b SJa ~Z ~S

39
10 Step 1) Preparation of 5-Amino-3H-thiazolo[4,5-d]pyrimidne-2-thione (37)

Br b NS
=
NN TNH, HN" - N"

36 37

b. O-Ethyixanthic 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 S.Ih 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 b‘y filtration, yielding 900 mg (30%) of a solid: TH 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-f-D-ribofuranosyl)-3H-

20  thiazolo[4,5-d]pyrimidin-2-thione (38)
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1-12Ni N NH2 H2ZN . N H 36 37 b. QEthylxanthic acid potassiumsalt,
DMF, 30%  5-Brono-pyrimdine-2,4-diamne (2.0 g, 10.58 mol)
[prepared in a mnner simlar to English et. al.1 Am Chem Soc.

1946, 68, MER2UAYEUAYg O ethyl xanthic acid potassi um s&FT/USHOFBISERY
21.16 mol) was heated in DMF (25 nlL) to 140 C. 15 After 5 1t the

reaction was cooled to anmbient tenperature and 25y wat er was
added. The pH was then adjuste .0 using 1 N,HiCI/ ed
precipitate forméd and was co%léﬁe}#doy at orl el di ng 900 ngy
(309 of a solid: 1H NVR (408N , Nd6- DMBO) 8 ;@/Bﬁs, 1H), 8.33
(br s, 111), 6.90 (s 211). Step 2) Preparation of

5Am no-3-(2',3",5 -tri-0Oacetyl -AD-ri bof uranosyl ) a@+ @&

t hi azol o[ 4, 5-d] pyri m di n-2-t hi one 3¢38) 70 WO 2006/ 0Gg080

PCTI US2005/ 045589 S )II NNN N~SCHZN HZN Nn H Ac0" Acd OAc
37 38 c. TAR BSA, CH3CN, TIVBOTf 57 '
5- Am no- 3H-t hi azol o[ 4, 5-d] pyri m d| neT/% B8R G ["‘?QH 5r7ri§’ 1.36 mol ),

TAR (389 ng, 1.22 rﬁmﬁﬁm@-eﬂr-rﬁﬁéolémSld]ﬁynnﬁdlﬁe?xmm@ﬁéaﬁ@ﬁaghf%%ﬂn&pm

Cin acetontrile (10 nl). After_30 m nutes the reaction was charge

with TVBOTE (0. &% mgyl.22 zmeal) ARbBSA LR - G%smmol) svps heatedito v dn t o

progress for 16 i

evapor ati on, an%éég[orx]%ﬁgg ude EP’%& ’3@?“@}%’%@ %EB\{OSPWA‘S dé?{ég& %%ii?‘sr%f ©.37

The or gani ¢ Hhamé, W84 manal) awt thelreactidn waretlomed ai Edgramfenlﬁsh Nﬂiel@ﬁﬁer(tavas ‘

| OL). The org then concen

flash chromat ?%?lgpeﬁ&%gg %ﬁm‘?}@%a @ﬁ?%?‘?i@ﬁ giiss%n% %‘ﬁ?

\évhl '; e Z 0I6| d( 10(1% Iﬂﬂgl\/ﬂ;{ 4Qanibipiase Gis 9.&@@)9 edSwith érﬁlcérﬁnateﬁ ueo?lfs?) @?IaIgﬁs (ﬁx

14 5 (s 1 5.7 t,
J=12.0, 3.6, 1@“1’@: 5%3 ﬁr.%g‘&w(l’ﬁ?@eﬂﬁf theg ¢ gceegategggamgﬁ sybmyfteq 10 ﬂFﬁl
2.09 (s, 311), EubaatbrapBiesid,, 5% REOHSEICHY) yididigEho1 mPK5748)%f white solid:
10 'HNMR (400 MHz, ds-DMSO) 8 8.49 (s, 1H), 7.08 (br s, 2H), 6.65 (s 1H), 6.12 (m,

1H), 5.79 (1, J = 8.0, 1H), 4.43 (dd, J = 12.0, 3.6, 1H), 4.28-4.34 (m, 1H), 4.17- (dad, 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)
O, O
Aw“d “Q'
38 ) 39

15 d. KCOg, 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
K2CO5(18.9 mg, 0.14 mmol) was added. After 1 h acetic acid (21 mg, 0.28 mmol)
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, da—DMSO) 3 8.45 (s, 1H), 6.96 (brs, 2H),
6.53 (d, 7=4.4, 1H), 5.33 (d, J = 6.0, IH), 5.03 (m, 1H), 4.86 (d, J = 6.4,1H), 4.67

(t, /= 6.0, 11}, 4.33 (m, 1H), 3.79 (m, 1H), 3.70 (m, 1H), 3.53 (m, 1H). Analysis
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Step 3) Preparation of

5- Ami no- 3 (3-D-ribofuranosyl -3Ht hi azol o-[ 4, 5-d] pyri m di n- 2-thione
(39) 'f 3‘%%@@50/% HZN N AN n NN HZN N JO ACC' .0 HO'" Ad - OAc
HO OH 38 3 660805 003 MeOH.  74% PCT/US2005/045589
5-Amino-3-(2',3 ,5 -tri-Oacetyl- f3-D-ribofuranosyl)-3Hthiazolo[4,5
d] pyri m di n- 2- t&lc%ﬁr@%ﬁ%zmﬁfb é@mmt)am B 9FONVELE; 13, Me&HFolnd: C,
m.), and K2C03 (18.9 ng, O. was added. After 1 h acetic acid
(21 ng, 0.28 miGl64, Hix\é§7alidgcﬂ2 §nl;l935he reacti on was concentrated via
rotary evaporation. The crude 20 solid n submtted to HPLC
purification (MeCN-H20), yielding 108 M of white solid: 1H
NVR (400 Mz, d6- DbB&ind 383-H0ycfurakblyl-38-18azdIb4,S-d]pkdidin-Biriche(d1) J=
4.4, 1H), 5.33 (d, J=6.0, 1H, 5.03 (m 1I—|)S 4.86 (d, J= 6.4,11),
4.67 (t, J=6.0, 1H, 4.33 (m 1H), 3. 1), 3.70 (m 1171),
3.53 (m 111). Analysis 71 WO 2006/ 068 / US2005/ 045589 calc'd
for CloHL2N404S20.35 H2O C, 37.22; H, 3. 97; N, 17.36; S, 19.87.
Found: C, 37.64; H, 3.87; N, 17.02; S, JB9. Exanple 12

SAm no- 3-/ 3- D- xyl of ur anosyl 3H-t hi azol '60 5+ d] pyri m di n- 2-t hi one
(41) HpN NN HOO HO OH 5 41 Stepl) Prggfariyi on of

5-Am no-3-(2',3 ,5 -tri-0Oacetyl -, | 3D xyl of uranosyl ) - 34

thi azol o[ 4, 5-d] pyrimidiil-2-thione (40) ~MSIB S~ e HZNNN S O
HZN N H AcO Stepl) Preparation of 5-Amino-3-(2°,3°,5’-tri-G-acetyl- f-D-xylofuranosyl)-3H-

thiazolo[4,5-d]pyrimidin-2-thione (40)

N
s
N7 XS 8 HN” N7 TN
N J = —— 0
HNTNT TN AcO
Ac_O "'OAc
37 40

6. Tetraacatylxylofuranose, BSA, MeCN, TMSOTY, 13%.
5- Annno-SH—th1azolo[4 5-d]pyrimidine-2-thione (237 mg, 1. 28 mmol), tetra-
10 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 TMSOTY (347 uL, 1.92
mmol), and the reaction mixture was stirred at 60" C for 16 h, whereupon the solvent
was femoved 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
15 ml), and then concentrated to a solid residue that was submitted to flash
chromatography (0-100% EtOAc-CHCl) yielding 67 mg (13%) of tan solid: 'H
NMR. (400 MHz, ds-DMSO) & 8.51 (s, 1H), 6.90 (br s, 2H), 6.67 (d, / =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, 3HD, 1.97 (s, 3H), 1.94 (s, 3H); [M+HI" m/z 443.
20  Step 2) Preparation of 5-Amino-3-3-D-xylofuranosyl-3H-thiazolo-{4,5-d ]py}'imidin-
2-thione (41)
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AcO OAc 37 40 e. Tetraacetyl xyl of uranose, BSA, MCN, TMSOTf, 13%
5- Am no- 3H-t hi azol o[ 4, 5-d] pyri m di ne-2-t hione (237 ng, 1.28 nmol),
tetra- 10 gcetyl xyl ose (370 ng, 1.16 mml) and BSA (1.25 ni, 5. 12
nmol ) V\ere%ﬁ%{ ?fy MECN (10 nl) to 60* C for 30 nin. PESUSHI0Y047880
added TMSOTf (347 L, 1.92 mol), and the reaction m xture was

stirred at 60 C for 16 h, where e sol vent rmved by
rotary evaporation, and the & wag re- dl,!_iLs Sin Et OAc
(15 nL). This organic phase Was trfllen extlhaef-ed c ncentrat ed
NaHCO3 (2 x 10 15 nlL), and thgl ntrated to biJd residue that
was submitted to flash chromatognaphy (0- 100% Et OA% - C13) yi el di ng
67 ng (139 of tan solid: 1H NMR (408 MHz, d6- .51 (s, 1H),

6.90 (br s, 211), 6.67 (d, J 4.0, 111), 6.49 (t, J : 2 0, 111),
5.62 (m 111), 5.63 (mAlH), 4.37 9m 111), 4.21 (bmm 1H), 2.18

(s, 311), 1.97 (s, 311), 1.94 (s, 311); [MrH' W 443. 20 Step 2)
Preparati on of MesH

SAm no- 3-/ 3- D- xyl of ur anosyl - 3H-t hi azolfo f’ﬂ %o pyrl i nidin- 2-thione
(41) 72 WO 2006/ 0660@@\11!1@ 21381ibpE 0 R4HE86-3-(2,3:BtrNOvackBNBND-x Qofilrdhokylthia-

g(’)\/loHOXN N AcO” zc}io[g 5- Ji]lp dlm-%(au%)ﬁ‘e (3'5‘%33 14 mmol% is (ElssolfzegCBMeOH (5'mL).

5- Ani no- 2, 3- di haltids @as ldod ¥, GO4 2.93m§, aravﬁm%nlmééslmaﬁﬁh&wé aaesyl
)thia- zol o[ 4, 5 dl p yrlmgdln 7-thjone (65 rzlg 14 nrol ) is dissolved

in MeOH (5 m).S WHERURRIIE i aK Ssehq mﬂrﬂjOA@ A4y bt I)HmOé)nalnd the
resul tant m xt %&véﬁ@%a?reﬂo‘védﬁ? Aftﬁﬁ e@a&r en e ol gﬁggulge}nni%%& %

wi th HOAc (140 L, Was renov
evapor at i on. ThEPbﬁaumsflpatmdtﬁmeCi\IsHsDbyrelﬂhxngtmg (6R1) 6f mlﬂte §dlﬁaﬁ[m\/{R

a6-Dvs0) & 5. 50 PV drBSaEd sib b To g0 s s 45 0.0 55 i o7 a0

5.67 (d, J = 80.p,15y,)5.49544% 84,
(t, J(: 5.2, 111 fO 4}_1%)25493;1 21 %j' lI“b:50%7(&"’11]1)111)2‘4’191 Joisrng’lrm@@zgﬁ ﬁ%

for CloH 2NAOASRD(m, dysiggalad fomlonwomMHzD I23732; H,Qi@;QN
Found: C, 37.53;; 4}, ¢ 1592 Foind: €, %537, 380. 3¢ 17.04: 5, 19.42.
Example 13

5-Amino-7-ethoxy-3-(2°,5’-di-O-acetyl-3’-deoxy- B-D-ribofuranosyl)-3H,6H-
thiazolo[4,5-d]pyrimidine-2-one (43)

15 43
Step 1) Preparation of 5-Amino-7-hydroxy-3-(2°,5°-di-O-acetyl-3 -deoxy-f3-D-
ribofuranosyl)-3H,6H-thiazolof. 4,5;d]pyrimidine-2-one (42)
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Exanpl e 13 5-Azni no-7-et hoxy-3-(2' 15" -di - O acetyl - 3' -deoxy- f
-D-ribofuranosyl)-3H, 6H tlziazolo[4,5-d]pyrimdine-2-one (43) H2N N
N AcO" Y Jo -OAc 15 43 Step 1) Preparatlon of

5- Ani no- 7- I8 %0 (21 - S - di - O acetyl - 3' -deoxy- f D PCT/US2005/045589
ri bofuranosyl)-3H, 6H-t h| azol o[ 4, 5-d] pyri zi di ne-2-one (42) 73 WO

2006/ 066080 PCT/ US2005/ 045589 OH OH N S~O J~ | O a Fi2N-N O N

HZN N H AcO bAc 6 42 a. 1,2,5-§6-0 acetyl-b-Driy anose, BSA,

MaCN, 40C, TMSOrf, 80C. To a miktuge of. hgteroc | 9.60 g, 25.00
mol ) in anhydrous MeCN (83. was ddet §Pbp BSA (15.28 nl,
62.49 mol). The reacti on wgs” h i mer sed |A906\'@§C oil bath and
stirred for 90 mn, and 1,2,5 td-0-acetyl-(3-D-5 ribofuranose (5. 42

g, 20.80 mmol) was added fol | owed by TMBOTf (5.65 ni,0881.24 mol).
The resulting thick mxture was igmersed in an 80 G,oil bath :
whereupon the mxture clarified to a honogenous solution after 15

m n. The reaction was stirr )l ed to it, and
then partitioned between ' %94"@37”]?21[’0'5”% Tate gspl’) ?cﬁ ?Cergf?ﬁrﬁf) and Et OAc
(100 nmL). The resul tngméxtute&fdmtevmclﬁlﬁl(‘#é@gmi@ﬁmn@@ im arfydpmd MCN
celite yielding ers r ate The organic
layer was dri e@%\w\f@f‘ 13}@ I@Urf’?p@rrpﬁ'? dI’l}er{erg]gggvaﬁo
a residue. Thi sthegshmsedias 409@651 bitﬁqnd Qirfeld TS OOCRO Bt Y5 ARy aéea’lng—
0- 6% MeOH DCM affordin of nucleoside 42 as a fine

di vi ded pal & yellﬂPQfWagQﬁe%@‘m'gl-ﬁ‘? a@m?wm@d foll weil.meqri (5.654mL, %124

G 55 (81 %37 Bl 5 il Ay e b oo
6.4,11. 6, 1111)theMmismreXlBif{adito ahﬂ)m)ogeﬁbuﬁ)&h@mﬂ aBitd ) 5 min. T8e feactid@ild)s stirred
%: 9471327g3 |(4m 41’%%1\?[‘ yq%é@"feg% ogh ?ﬁ]tﬁﬁ%ﬁfk@“ i %@'{%ﬂ?%ﬁ%@@ 0,738:
14.37; S, -8. 19.buffer (50 mL) and EtOAc (100 mL). The resultmg emulsion was filtered through a
10 pad of celite yielding two distinct layers that were separated. The organic Iayer was
dried over NasSOy, filtered, and concentrated in vacﬁo to a residue, This residue was
submitted to flash chromatography (8i0s, 0-6% MeOH-DCM) affording 341 g
(43%) of nucleoside 42 as a finely divided pale yellow solid: 'H (400MHz, DMSO-
ds) 811.22 (s, 1H), 6.95 (br s, 2H), 579 (d, /=2.0,1H), 559 (d, J="7.2, 1H), 4.20-
15 4.34 (m, 1H),4.22 (dd, J= 3.2, 12,0, 1H), 3.99 (dd, /= 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 N4O7S: 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-one (43)

OH : " OEt
N S N¥ S
I,
HaNT N7 N e HoNT NN
Ac0” N ° Aco’.\(iJ
-bAc ."OAO
42 a3

b, EIOH, S-TPP, DEAD, THF, rt, 20%.
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Step 1) Preparation of

5- Ami no- 7- et hoxy-3- (2", 5' -di - O-acetyl - 3' -deoxy-, - D- 20

ri bofurano%}/ 2063H 6H—th| azol o[ 4, 5-d]pyrimdi ne 2-one ;43 OH CEt
INS S S J¥ 0% HZN N -0l N HZN N N Aco' Ay y O LI BOT{USHOF045688¢
OQAc 42 43 b. EtOH, S-TPP, DEAD, THF, rt, 20% 74 WD 2006/ 066080

PCTI US2005/ 045589 Twoa samhuﬁbpmz@bn?o(z%%ﬁa dﬁs&@emhﬂ (ﬂbufsslqhvgsds
i n anhydrous THF (5.5 ni). was added TPP PPh resin g

mol, 2.15 ol /Yy Wiﬁr‘ﬁ@dqﬁ Scd HF & Phygesing$36 g 77 snwlC, lﬁammokgmlﬁlq sUxture
L, 0.52 | f l
r eact i onmr?x% ure V\Ia@@ﬂ‘?feitr?Dd\?gj @%ﬁm (é)gi ’li)m%lj3 (? OWSJ P¥ B%iD

wher eupon it st (1760, @391@:1101) Tifélﬁacmontnum%rd\@ﬁs féﬁiﬁ@&mréxﬁ&]%?ﬁcé Dat¥ @kdI0
to a residue_that was subilect ed to several ;%asses of flash

chr omat ogr aphy  IERsdtp ghwherRuyos; ipgirred forliod The W@%%G’»Weﬂﬁatﬂ@% vacuo

DNBO. d6) S 6. 05 b et Gufias Sbfertio Gedbpie U it epdiiibliony,_ , -
ﬂl) A 41%9 ( g, 9&]; purlf@aaon Qﬂas);, elutBm- wﬂme’@ e / 0-40Z6EOd, in BexaBeQ, affbfiting
2.03-2.08 (m 19«;&2 (% ")3%1?‘?00%]3@&0?3 &6 §58’§be}% %,3%4.,,9724
413. Exanpl e 1418), /5m4r(a s F=qtd, mwr@ I&@srmgfwzam?&ull}n&zs dtd J=32, "

3-di hydr o- 2- hIOXO thlazolo rbni din H) - one
HZN-N' | N 0lh® &, 3.96-4 ﬂStlé%a %3 Wébaﬂehl) 89544, 3H),20 2.08 (m, 1H),

5- Am no- 7- et hoxXyo3+{ 3i1) 3 307t L A zI[Z,a-
ri bof uranosyl) - 2, -(%IIT_]I))/dI’O tllgl-gg)f(o W@W Z}Bd]pyrlmdln 7(6H) -0
ne (44) ff0jj OFt Example 14

S-Amino-7-ethoxy-3-(-D-ribofuranosyl)-2, 3-dihydro-2-thioxo-thiazolo[4,5-
d]pyrimidin-7(6H)-one (45)

OEt

98
[ >=s
Hp_N)%N N

15 , 4

Step 1) Preparation of 5-Amino-7-ethoxy-3-(2°,3’,5°-tri-O-acetyl--D-
ribofuranosyl)-2, 3-dihydro-2-thioxo-thiazolof4,5-d ]pyri'midin- 7(6H)-one (44)
OEt

HN S NP S
I Jo=s /L:‘j[ =
H.N" N7 TN c HN7 SN TN
—
. - I . .
AsO  DAc A Bac
32 a4

¢. S-TPP, Ethanol, DEAD, THF, 65%,
5-Amino-2,3-dihydro-2-thioxo-3-(2,3,5-tri-0O-acetyl-B-D-ribofuranosyl)thia-
20 zolo[4,5-d]pyrirﬁidin—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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HN YS>= S ~N NS H2N~-N N ¢ HZN AcO' \JO AcO -\N AcO 6Ac AcO SAc
32 44 C. S-TPP, Ethanol, DEAD, THF, 65%

5- Am no- 2, 3-di h dro 2- th| 0x0-3-(2,3,5-tri-0Cacetyl-(3-D-ribofuranosyl
ythia- 20 28 % ) pyrimidin-7(6H) -one (250 ng, 0.54 KfHUS2043p5589
S-TPP Ph3P resin (753 ng, 1.62 mmol) were suspended in THY (15 nl)

and cool ed to Q30 (L, FO$nimodl a0 MEAD 7618\WMD, D(GAMOIG A8 added sequentially. After
PCT/ US2005/ 045589 (50 .pL, .1.08mml ) and DEAD

MS pL, 0.82 nm 117%
were added sequighteaFaction myxtare was Wiring@ to amphient demperabirg and hrsed foF Heh
to ambi ent tenpRLaLiicn aitRl Wis'tBh filtred @oﬁbem&l{&ﬁanﬂ%asﬂt&a FExdur e

was then filtered, concentrated and subfitted to flash
chr omat ogr aphy (@@nmogra%ﬂﬁ@m 18HEEAN c-GHElo);, difording GO0 mag ©69)0f atwhite

oh . e a0 (m oyt TR RAC oA BES) B u s, (e 4 Yo gt 6 Ylmnan,
3H),1.38 (s, 31611)8,(s111$)54(62,4§ﬂ)m 5H)3R42 (ts5 =3 31j, VisBl(s; 3H)71.38(, 385,432

2) Preparation of
5- Ani no- 7- et ho%&@/@dﬂlfﬁ/@ﬁrﬁ?anosyl 2, 3- di hydr o- 2- t hi oxo-

L azoLol b Sl gyt b b G AN A 43R B e Bt S

K2C3B, M CH, 83fnzolof4,5-d]pyrimidin-7(6H)-one (45)
5- Ami no- 2, 3-di hydr o- 2-t hi oxo- 3- 3%3 5-tri-0O acetyl -

ri bofuranosyl)thl azol 0-[ 4, 5-d] pyIrt nmi di n- 7( 6H) - et hyI? ét her (180 ny,
0.37 nmml) and K2C03 (12.8 ngN’ gmol ) were s |n MeOH (5
nL). After 1 h acetic acid.y d and whe srp ved rotary
evaporation. The crude product 15 t hemsubm*ited tjo HPLC
purification (MeCN-H20) vyi el déchS mg (83% ofH@@ﬁl d: 1H NMR
(400 MHz, d6-DMSO) S 6.98 (s 6.50 (d, J = 4.8 H),532(d

J=5.2, 1H), 5.01 (s, 1H), 4.8%.dsnd= 5.6, 1H), 4,88, J= 5
1H), 4.43 (dd, J=
44 a5

10 d, KzCOg3, 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>CO;s (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) & 6.98 (s, 2H), 6.50 (d, J = 4.8, 1H), 5.32 (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 (i, 1H), 3.80 (m, 1H), 3.71 (m, 1H), 3.66 (m, 1H), 1.31 (t,/ =
6.8, 3H); [M-+H]* m/z 361.

20 Preparation of 5-Amino-3H-oxazolo[4,5-d]pyrimidin-2-one (50)

OH

J\__+J*\>=°

d. NaH, Im20=0, DMF.

2,4-Diamino-pyrimidin-5-ol (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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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, 31-1); [MrH + mz 361. 20 Preparation of 5

Am no- 3H 0 ol dl pyri mdin-2-one (50) OHd N HZN NH2 HZNN_H

46 50 d. 20 M DVF. 2, 4-Di ami no- pyri mi di n-5-ol ( B6&UsHPIs/4t5es?
mrol ) [prepared according to the nethod of Hull. J. Chern. Soc.

1956, 2033- 2035}, maswatanensasecufivdlVNatak86 Malg, 3.77 a&O@b@ 8k, 4.36
PCT/ US2005/ 045589 _To this was added consecutlvel 3 77
nmol ) and CDI (@o9lapd the wactioppiriure wagheated W@a‘éﬁ?rﬁ’ﬁs Wmtéoaggfor?’ h.
heated with vi

cool ed to anbi gﬁ{q{ﬁ%urr%‘té?‘%% {:ﬁbged%%%%% %t{eﬁ{ Séﬁg J\%ﬁ £ %dtﬁécf%gmnﬁs
The sol vent andnla)aﬂ”hc soleem anéwawedremiramomda\ng/rommpmmratmn,andrhh:b efidue

id 5 th ' i.d
ol ot ed by f T EHHaRn S wiP BIEF The sl s S5 Retst B Buoliiae
(400 Mz, d6- Divislel, a%fo%amng@ ﬁéss%mma@om Sg-DMﬁO) @117§b(¢aﬁs, 1H),
2H) ; Anal ysi s calc d for H2O C, 38

35.98. Found: O, 723®r @,:IJ,H)H5 72 (s 2H);MnaBissalc’d fdrla]sﬁmaﬂz‘nmlizcm cu S&ISG;I-H,a

~O-S H2N N H H2 N H 4 N AN “7IN

HZN ~N “7IN m?o@ﬁé@ dig 3%@6%&%1 J§a3£5&3 ?¥+ﬁ§ '(szlg H N

NpNHNHOYHOsyH@':ii.EO )bH 52 49 | Ao o -
HzN/"\N/ ”§=|O HENJ'\N/ N, |-|,,1N):I

50 a6 47
Lo A A=
HN7 N TN HNT N7 TN
o] 0
R0 A,0
Hgo: ’OR1 Hzo OH‘E
51 : 48
! i ‘G
N0 N
X0 A L =s
HNT N N HN™ NT N
0 0
HO HO
HG OH HG ©H

52 ' 49
a, NaH, imzC=S8, DMF. b. BSA, appropriate B-D-ribofuranose, MeCN, rt; TMSOTS,
80°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-TMSOTE
mediated coupling reactions with an appropriately selected B-D-ribofuranose

(wherein Ry, Rz and R3 may be independently acetyl or benzoyl) to give nucleosides
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a. NaH, [InmC=S, DW. b. BSA, appropriate P-D-ribofuranose, MeCN, rt;
TMSOTf, 80C. c. K2003, MeOH, it. d. NaH, |InR2C=0, . DW. 10 The
di am nohydr.o rimdine 46 was reacted with NaH and CDI_ in DMF to
af ford het é‘f‘g@ P80, or with NaH and TCDI in DVF to pREV{U§eres/04s589
het erocycl e 47. Both am nopyrim dines 47 and 50 can be i ndependently
submi tted to BS4g ISl fespddBAUIRAL AlkaGRL RIBLITEAG480RA Sish @ Befor
appropriately sel ected (%- D-r1 bof uranose wherein RI, R2 and may
be i ndependent | feraeteetpd nugleasisay 49 hod 2regpeptivalitic| eosi des 77 WO
2006/ 066080 PCT/ US2005/ 045589 48 and 5L, qﬁéofcti vely. Alkaline
met hanol ysis of 48 and 51 should afford tected nucl eosi des 49
and 52 respectively. Schenme 1 D+ Br | ~ NHBr- a HZNwy ~ NI N-O
NN/ ~N z H53 54 a) . DVF, 4 75 . C 5 Exanpl e J& &t ation
of 5Ani no- 3pyri di n- 3- yljirefhyo3k- t Al azZpl §f#F 5- a1 pyr 4t di'n-2- one (54)
H2N N I N~O N 54 StHaw” v P¥ eparati on . : SN
5- Am no- 3pyri di n- 3-yl et hyl - 3Ht hi azol o[ 4, 5- 10 dlpyriniidi Zone
(54) 5- Ami no-3Hthiazol o[ 41 5-d] pyrim di ga 2-one (107 ng, @364 mMmol)
was dissolved in DV (4 nL) at anbient tenperature. Sodi um hydride
(30 ng, 1.32 nmmol) vwasHateed 7eed the m xture was heated to 30 C
Stirring was_ continued for 0.5 h befqre 3-brononethyl-pyridine
hydr obr om de (179 ng, 0.71 nmol) 15 vaampledd  The mixture was then
heated to 75 C P%a%io%?S'-Atnan&Blp&ritif?zr—&ﬁ}mlézhyz-ﬂﬂ%iaf&mﬁkjgﬁaﬂmz‘a&ﬁlﬁ-
reaction was allowed to cool to foomtenperature, then cohcentrated.
Water (12 nml) were@dHed. The resulting mxture was diluted with HO
(12 nL), then extracted with ethyl acetgteg(3 x 5 nL). The conbi ned
organic | ayers were washed with bri ne,/’l"\gﬁiﬁuver Na2SO4, filtered,

N

2

and HoN
B
/

54
Step 1: Preparation of 5-Amino-3-pyridin-3-ylmethyl-3H-thiazolof4,5-
10  djpyrimidin-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 addgd. The mixture was then heated to 75 °C and allowed to stir for 4 h,
Upoﬁ completion, the reaction was allowed to cool to room temperature, then
concentrated. Water (12 mL) was added. The resulting mixture was diluted with
H20 (12 mL), then extracted with ethyl acetate (3 x 5 mL). The cofnbined

_ organic layers were washed with brine, dried over-Na;SO,, filtered, and

20  concenfrated. The crude mateﬁal was purified by column. chromatography
(8102, 20-50% EtOAc-CHzCl,) to‘ geﬁerate 90 mg (54%) of 54 as a white solid:
'H NMR (400 MHz, DMSO-d;) 8 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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20 concentrated. The crude material was purified by colum

chromat ography (Si 02, 20-50% Et OAc- CH2C12) to generate 90 ng (54%
of 54 as a _ white solid: 'H NWVR (400 MHz, DMSO-d6) 5 8.59 (s, 1H),
8.48 (d, JVOXIEIREH g 32 (s, 111), 7.71 (d, J = 8.4,PCI/I(’-T§?°°79 889
(m 1H), 6.86 (s, 2H), 5.04 (s, 2H); [MrH + 260.1. 78 WD 2006/ 066080
PCT/ US2005/ 045589 Exanple 16 Pr epar at Egamplt 16Am no- 3- (6-chl oro
pyr|d|n3ylrrethl)3l—|- i azol o] 4 0 Fi2N | N
PNC0 I T\ N PrRpdptonsef shiainen 6 C’ii?ré?;ﬂ% '?%Pi 'ftfrhzyl) S dhiczolor 45

5- Am no- 3- ( 6- chlipsaRME-sloRe syl met hyl ) - 3H-t hi azol of 4, 5-
dj pyrimdin-2-one (55) In a manner simlar to Exanple 15, Step 1, 111

ng of the title conpound 55 was gener ’\ﬁ 54% yield as an orange
sol i d: 'HNI\/R(400M—Iz DI\/ISOdG)Sﬁ ,830(s 1H), 7.77

(d, J 8.8, 1H), 7.47 (d, J = 8 \Ns, 2H), 10 5.11 (s,
2H) ; [IVH—I]+ 294.1. Exanple 17 Preparatlon of[Z
Ai ni no- 3- (4-chl oro-2-buten-1-yl)-3Hthiazolo CHprI’I m di n- 2 one

(56) HZN.NNI 1?=0O C 56 15 Step 1: Preﬁaratlon of (2)-S

Ar ni no- 3- (4=chlg@r o j ( - e
(56) In a rrgnn éS?E S_IT %’r? Jrggor}cgzjl Amfﬁj' @&@g?yﬁdﬁt39317%)‘1%@%{1%&03)[%@
conpound 56 wapgénidiral-ede (55) 46% yield as a yellow solid: "H NWR

(400 M, DNBO.d6) S, 8 200 miilio 85805 T, S8 1, 130 60 t}t#ei\%gigrp%ugt?SS

257.2. Exanpl e g& %ﬁﬁ@t@ﬂ@ii@ﬂ yﬁ:fhﬁasanorangc sol1d 1HNMR(400MHZ DMSO-ds)
Am no- 3- hexyl - 3H—t i azol of ¥ SL N N=O
3 8.42 (s, 1H), 8.30 (s, 1H), 7.77 (d J 8 8 1H) 7 = 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)
HZNA‘N N

c
56

15  Step 1: Preparation of (Z)-5-Ammo-3-(4—chlora 2-buten- 1 ~yI)-3H-thiazolo[4,5-
d]pyrimidin-2-one (56)
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) |
8 8.29 (s, 1H), 6.80 (s, 2H), 5.81 (m, 1H), 5.66 (m, 1H), 4.53 (d, /= 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 (57)

N S
NJ\:N\’I':N>=O

H

57
79



57 79 WD 2006/ 066080 PCT/ US2005/ 045589 Step 1: Preparation of

5- Am no- 3- hexyl - 3H-t hi azol o[ 4, 5-d] pyri mi di n-2-one (57) In a manner
simlar to Exangle 15, Step 1, 51 ng of the title conpound 57 was
generat ed WP PBYIGP8Y g as an off-white solid: 'H NVR (4860fF2005/045589
DMSO-d6) 6 8.28 (s 1H), 6.78 (s, 1H, 3.82 (t, J=17.2, 2H), 1.64
(m 2H), 1.27 (Sap BRyepddatdin 4ﬁ5,-An1inoa-hexﬁ.-ﬂ;r-ﬂﬁat)a;o[EINHdﬂpyrjimzzaez-@ne (57)
Exanpl e 19 Preparation .. .

of () - 5- Ani no- 3- cycl E?)%We%m%t%]}ﬁrﬁl%% S&T%%’rsllrﬁl%?fn@‘azg%%%onewd 57

>=HZN N NO 58 wgls@Pnelated RS 2&!@5& aﬁfoff-wmte solid; 1HNMR(400MHZ, DMSO-dg) §
()-5-Am no- 3- cyclopent | - 3H-t hi azol o[ 4, J‘ yrimdin-2- 10 one (58

In a manner si ri38s, 1D, @i’&fﬂpﬂﬂ),l?égﬂgfép':’% lﬁé@lhgﬁl’llt?ﬁé%éﬁb At J
58 was gengrat.e a light yellow solid: "H NVR (400
st nif) 9588 (

MHz, CDCl, 3) 6 23 (s, 2H), 2.24 (m 1H), 2.00 (m
4H), 1.66 (m 4H); [MH—I]+ 237. 0. Exarrp mgel Preparatlon of

5- Ami no- 3- 4n| ro hen tIZ|az - 2- Qne

5- Ami no- 3- (4- nltrophenyl) 3H—th| azol 0[4 yri md| n-2- one (59) I'n
a manner simlar to Exanple 15 Step 1 )§5| the title conpound
59 20 was generated in 10%yield as Hal N ane solid: ' H NVR (400
MHz, DMSO-d6) 5 8.59 (s, 1H), 8.18 (d, J= Qé 2H), 7.99 (d, J= 9.2,
2H), 5.74 (s, 2H); [MrH + 290.2. Exanple 2

SAm no-3-(2, 3,5, 6-tetrafl uora !

pyri di n- 4-yl) - et hirezmiradfish & d}-yimiing-sicpel@peannd-3H2Bidz 60)4, 381 ppBmidin-2-
2006/ 0660801 PC‘I;/nléJ%gs(g%/ 045589 NN1 N p

In a manner similar to Example 15, Step 1, 21 mg the title compound 58 was
generated in 5% yield as a light yellow solid: 41 NMR (400 MHz, CDClg) ) 8.03 (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)

e

D

NQ»
59

Step 1: Preparation of 5-Amino-3-(4-nitro-phenyl)-3H-thiazolo[4,5-d] pyrimidin-2-
ofe (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 so_lid: 'H NMR (400 MHz, DMSO-ds)

5 8.59 (s, 1H), 8.18 (d, J = 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)

30



HZN FY F F ~-N1 F 60 Step 1: Preparation of

5- Amino-3-(2,3,5,6-tetrafl uoropyridin-4 yl)-3H

t hi azol o[ 4,5-d rinaidin-2-one (60) In a manner to Exanple 15, step
1, 35 ny O?V({Whgq %6%e conpound 60 was 5 generated in 59 NET@S%P“%@“S%
orange solid: 1H NWR (400 MHz, DwWsO-d6) 8 8.16(s, 111), 4.01(s, 2H);

[MH + 318.4. Scheme 2 S N~ S-p a HzN~Ny NN NI N HZN N H <\
\ C HO 61 62 a) (E)-1,4-dichloro-2- bu,ﬂ\ H, DVF b) 0.1M HC
Exanpl e 22 10 Preparation of (E)-5 HN

Am no- 3- (4-chl oro- 2- buten-1-yl ) -3H-t hi azol + d] pyri m di n-2-one
(62) Step 1: Preparation |

of (E) - 5- Am no- 3- (4-chl oro- 2- buten-1-yl) - 3HETH aXol o[ 4, 5-

d] pyri m din-2-one (61). The title conpound g} can be synthesized by

treating 5- Am nQ; 3H 15 thiaz m di n-2-one (1) in DW
wi th sodium hyd$ R Bicgeragen ? ek A[”H'F%ﬁﬁl’;gé Otefaflenre-ruridierd-¥adHous
conditions. StepicoloP, @Q@#}&bhigﬁz Zlfme 60 '

(E) - S- Ami no- 3- (4- hydr oxy- 2- bat t en- 3Ht hi azol of 4, 5-
d] pyri mi di n- 2-one (6% )awmqlriwéﬂ%%ﬁtm 1635 ogudf dheltélesopntpoesd Glewasoy

treating (E)s5-

chl or o- 2- butsen éé&%%dgﬁg?ohwaz oaﬁéf 2ra§ge so&ir |W (@O(M]érz’(]%bf)g%@ R 8 66s,
M HCO under valHpd91Go2H); {MHE 38chemre 3 81 WD 2006/ 066080

PCT/ US2005/ 045589 S>=01 S-~O ! '

Scheme 2
S
N/ - S
. o T o MU =0
NZ a HNT N~ N b HaN“ N7 N
Sy —— — ;
N
HN™ NN \ \
_ cl HO
1 61 62
a) (E)-1,4-dichloro-2-butens, NaH, DMF
b) 0.1M HCI
Example 22

10 Preparation of (E)-5-Amino-3-(4-chloro-2-buten-1 -vi )-SH-thzazolo[ 4,5-
dpyrimidin-2-one (62)
Step 1: Preparation of (E)-5—Amz’no-3-(4-ckloro-2-bi¢ten-I -yi)-3H-thiazolo[4,5-
d]pyrimidin-2-one (61). , |
The title compound 61 can be synthesized by treating 5-Amino-3H-
15  thiazolo[4,5-dlpyrimidin-2-one (1) in DMF with sodium hydride and (E)-1,4-
dichloro-2-butene under vatious conditions.
Step 2: Preparatzon of (E)-5-Amino-3-(4-hydroxy-2-buten-1-yl)- 3H-thzazolo[4 5-
d]pynm:dm—Z-one (62)
The title compound 62 could be synthesized by treating (E)-5-Amino-3-(4-
20 chloro-2-buten-1-yl)-3 H-thiazolo[4,5-d]pyrimidin-2-one (61) with 0.1 M HCI under
various conditions.

Scheme 3

81



HZNNNH2NaNN OQACa AcO-nl| bH®B NI H~y~Jy YV-y N 'N

EI'I\/EO%Jr AGO z H'OH AcO-' BOAC AcO-"~ OAC Ho-/ 1 63 64 65 a) BSA,
3-4 h b) K2CG3, DWF, rt,

Pr epar at i ﬁd\#ooos 966980 ) ' overni ght PCT[U 0'05/0425:%9

(3'S)-5-Anm no-3- (3" -deoxy-3' - hydroxynet hyl /- D-ri bof uranosyl ) -

3H-t hi azol o[ 4, 5-d] pyri zzzi di n-2-one (65) O H2 N,HOB n H&q%

""OH 5 65 Step 1: Preparation of PNy °

(3'5)-S- Am no- 3- (g~<aset oxynzet byl - 2", Fﬁ, Ne(; | -3'5 deok: o
[f-D-ribofur anos -ICE)-:Pm.aqz 8 d] pyT‘r"rm di oneé (6%) | ~N
N H2N AcO s n F Ac ot Zok39) - 3- O Aggt oxyagt hyl - 1, 2,0_\«‘ oM
5-tri-0O acetyl - 3- dequ a,[3-Drigpofuranose 10 (§3) [prepared 65

according to the method of Cooperwood et al. Nucl eosides,
Nucl eot i des, and EBREHIITECHIN B 2000, 19, 219-23 6 in which the

enant i omer of t HEKCENE: Temund was made] (176 ng, "0.53 mmol ) was
di ssolved in acetonltrl le (7 nl) at mtemerature

5- Am no- 3H-t hi [ 1
was added, the% p)?? utrlog \Xg§%¥ﬁé‘ﬁ;“ lgtjf ?r(rgeg&?%'(’? %Ly %’(g%ﬂggﬁ el9 Ir?ﬁ%?%%%}
heated to 40 CBchabloﬁ,mdjipﬁbmdiﬁ-x-:qnﬂﬁﬂ (0 39 nL, 1.59 mmol) was

added and the m xture was stirred for h@r 0.5 h. The mixture was
then heated to 80 C , )\ )=o
HzN
]
Ho—"  “OH
5 65

Step 1: Preparation of (3’S)-5-Amino-3-(3’-acetoxymethyl-2°,5’-di-O-acetyl-3’-
deoxy-f—D-ribofuranosyl)-3H-thiazolo[4,5-d]pyrimidin-2-one (64)

8
Hzm)*‘w N
Aco\ﬁo}

Aco—"  "DAc
84

(38)-3-O-Acetoxymethyl-1, 2, 5-tri-O-acetyl-3-deoxy-0, B-D-ribofuranose
10  (63) [prepared according to the method of Cooperwood et al. Nucleosides, 7
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.
‘ TMSOTT (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 rooin temperature
and then quenched by a pH 7.0 buffer (1.0 M K2HPO, and 1.0 M NaH;POq, 2 ml).
90  The mixture was extracted with CHxCl, (3 x 10 mL). The combined organic layers '
‘ were washed with brine, dried with Na,SO4, and concentrated in vacuo. The crude

product was purified by column chromatography (SiO,, 0-10% MeOH-CH,Clp to
82 :



TMSOTf (0.14.m., 0.80 mml) was added and the reaction was stirred
for 3-4 hours at 80 C. Upon conpletion, the reaction was all owed to
cool to rogmtenperature and then quenched by a pH 7.0 _buffer
K2HPO4 andWP WU 2Po4, 2 n). 20 The nixture was ext PSEAUSH® 4§f’?9
CH2Cl2 (3 x 10 nmL). The conbi ned organic |layers were washed with

brine, dried wi aﬁomasﬁg(3%%69a&se&a&é@@hgh{}en@wehd WL{% MHz,

product was purified by col um chrofmat ogi aph Si02, 0O
MeOH CH2Cl 2 t o CBCING L0064 U85 698 (BOT US20855008588 9 = GBS b6,d HJ,75.2)(s, 2H),

S5 10’ (s, 111) FRURIREO 41T SR deb g Iy 20, 4 g g $TS5BY

(s, 2H), 4.52 (Mdm*ﬂmm Hlemehta anélgrbls foﬂc@ﬁﬁgmosgld)aﬂze ddcane, 4395, 1,
3.54 (m 1H) 2;_ Elemental anal ysis for

C17H20NA08S07 6Hﬁ€4 ]Sai?c“%l s, &154@% C, |4152§ H, 460, Ny1203; 858245, 7. 11
found: C, 45.24g e'ﬁ'Z ﬁr%mt%n @(23 ;9)25-1#&11%:7-]5’-%5_4“[)@5&3?9 %zdrgx&%%ﬁﬁ—b? n of

(3'S) - SAm no- 3- (3" - deoxy- 3 dr ox
ri bof uranosyl ) - 8kpfuirasy) 6{1411152&11?&5‘)& d]wd'midiﬁémne((i%) (3

S)-5-Arrino-3-(3'-ace -Oa 1,I-. ~-d -{3-

ri bof uranosyl )-3Hth azo?%t@x‘g:%g(?p%ef% eﬂl 52 ohelit "a‘fé%(ii?‘f%owgg%
Pot assi um ot bopat . (2 Tty e added iﬁ??ﬁgﬂﬁf‘fﬂﬁaﬁﬂéﬁ‘@ s
stirred at idonf @#ﬁﬁﬁ@%@@%‘r %eabwmpeaﬂe? e?qteﬁmaeé{%teé%%
was added (21i LyargRfhs bidecrind ki¥ Rixe@s whi btikecht AR RBMperdtire m’éﬂﬁﬁéﬁé Upon

roomtenperature. The m xture was concentrat ed, purified by
t hen triturat edctnyplpiayacatis agififas@ddsl @yL emixt% weas stirredanpther 30

(m 110y 4 20 Pt y05n Gt %%%MH% ppritsipeed by flapy HELE,
[ MFH t 315. 2; Ehenwithakedbyelit@icso ktford ’/@hﬁb@%%% @s 3R eolmSiLPN@m :
calc'd: C 4 H, . 4.84 17.04: S, 9.75: _ found:;

. 8 C,
A01; N 16150, (0 NEiRePaRA G S, 50eee Bl 20 41D, 420 i, 1D, 555 G,
SAm no- 3- (5' - degpy 3778y 9 @ja%‘gy{ / [.h-_}:l
t hi azol o[ 4, 5- d]%?ﬁ m d(l n- H? lI_DI—DI%1 3@9§“€@Qﬂgﬁww&ﬂ 68 Step
1: Pr epar ati on 6'[1H14N405303H200 151P1‘OH calc’d: C,41. 83 H 484 N, 17.04; S, 9.75;
5- Ami no- 3-(5 etyl -5' - deoxy-
[ 3-D-ri bof ur anc%sO%fj? @@% gglép ’[1213]56% 8;9??% di n-2-one (67)

ample 24
20  Preparation of 5-Amino-3-(5’-deoxy-5’-hydroxymethyl-f-D-ribofuranosyl)-3H-
thiazolo[4,5-d]pyrimidin-2-one (68) )

NP S
M=o
HoNT N7 N
Ho©  oH
68

Step 1: Preparation of 5 -Aminb-é’—(.i *-O-acetoxymethyl-2’,3’-di-O-acetyl-5’-deoxy-
B-D-ribofuranosyl)-3H-thiazolo[4,5-d Tpyrimidin-2-one (67)

S
N/
U o
HN” N7 N
ACO\/\d
. AcO"\\‘ "”OAc
25 " 87
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N H2ZN N N AcO I\~ ~ O AcO'" OAc 25 67 83 WD 2006/ 066080
PCTI US2005/ 045589 In a manner simlar to Exanple 23, Step 1, 113 ny

of the titg&&cogpound 67 was generated from 5- O acet oxy

rre_é@g 1, 2,
3-tri-Oac %§%8xy- ct, (3-D ribofuranose (66) [prepaf %108%/%5&9@
to the nmethod of Pakuiski et al. Polish J. Chem 1995, 69, 912-917]

in 53%yield as a sidgkynnee bindlar sooExahipld 28, 1Sk 1(, 409 ndg dfite, titlloGinppurid 67

8. 15 , 1H), 6.34 = 4.0,
111), (Z 04H% m “@isﬁée%edi%omﬁ Oﬁcﬁg%?"ieefhﬁhh? 3-gi- 52“6@’1 %f‘f%y‘“i‘ B3 (m
1H, 4.35 (m L

491 2. Step : Epfmnote 60 bikpabfactrling bt meAtcLiTR M B LRV
/ 3-D-ri bof ur an@yﬁz) 1995149, Bib:ﬁdﬂ]apé?»%yi]:lgw amlahyryemwmlécﬁglﬁ NMR (400

vas gener at S M LORTETSE iR P JHH2 @ {Red 26B IRV 2%0,%°
?g D\I;/§O)5 28 ?&ﬁ) (@049%@1}1)65 %l(tﬁﬁ: 62)11H) 5512&@ 1(5;5,493(& rH) 4351%03?%]6

1H), 3.82 (m 24-3)1 CRYE L] 5( HD: QQP (s, %H\)Hr ‘%{hf’élﬂ El errent aI Anal ysi s
16,80 S, 9, 61 P Sl FrEAb Sl S chelimeligaharinont)
25 Preparation 3HT—th£imé&@{4;.’6}dBay(-13udzde’:bw(58} O p-tol uenesul f onyl
LD oo ) Sbl il sl S £ iR
HO "' 0 TsO O §8QasA&nerfif iA07194 yield as a white solid: 'H NMR (400 MHz, d-DMSO)

8 8.33 (s, 1H), 6.84 (s, 2H), 5.86 (d, J =44, 1H), 526 (d, /= 5.2, 1H), 4.93 (m,

1H), 4.74 (g, J = 10.0, 4.4, 2H), 4.40 (m, 1H), 3.82 (m, 2H), 1.76 (m, 3H);

[M+H]* 315.2; Elemental Analysis for C;H;aN;O5S-0.4H,0-0.2iPrOH: calc’d:

15 C,41.77; H, 4.96; N, 16.80; S, 9.61; found: C, 41.61; H, 4.85; N, 16.68; S, 9.58.
| Example 25
Preparation of 5-Amino-3-(3’-deoxy-3’-O-p-toluenesulfonyl-p-D-xylofuranosyl)-
3H-thiazolo-{4,5-d]pyrimidine-2-one (73)

NZ S
N);N\/I[N>=0

Hy
O
HO

TsQ DH
73

20 Scheme 4
OAc

0
’j_? no. 'rro’\S_) nQ GO/\S—T
o)( 150" “OAc

71

a) TsCl, py. i, 24 h )
b} Ac,Q, AcOH, HaS0,, th 24 h

Step 1: Preparation of 1 ,2-O-Isopropyliene-3-0-p-toluenesulfonyl-5-O-trityl-f-D-
xylofuranose (70)
o 1,2-O-Isopropylidene-5-O-trityl--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 L) at ambient temperature. P-
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a) TsCl, py, rt, 24 h b) Ac20, AcOH, H2SO4, it, 24 h Step 1:
Preparation of 1,2-0OIsopropyliene-3-0

p-tol uenesw n%/‘gﬁ 5-O-trityl-AD xyl of uranose (70)

1, 2- O 1 soplSRAPYEERR-5- O tri tyl - (3- D-xyl of uranose (69) FHFESHPYSSY
according 25 to the nethod of Johnston et al. Tetrahedron Lett.

1995, 36, 4341- T@Mﬂésu(fén;ﬂ Shiyride Q2. 8Bg,rﬂ14t?14)m1m]$ wais addedyetheisolugyn.i Afien@4 h
(60 nL) at anbl ent _errg ature. % V\%ZOO‘E 066080 PCTI U 2 @&%45589
Tol uenesul f ony tTRRGPR fad gonedp complesion: fag,cruds ¢ 3FHEPEYH

solution. Aftetesddhehvas Hﬁ@olﬁr&iﬁﬁiE@?\é&@@nﬂ? Reashéll RN PAtGRIcaR udoh@NlHAlﬁQS
m xture was concentrated. The residue was dissolved in Et OAc

nL), washed wi mi)sseiurnted agregys MeHEONGRAaNL) arml brine (25 why.yFhg ‘é’f&m&ﬁ H]éﬁﬁ&s
NaHCOS (25 gL) g 1B 698 M Mbtored fer oAl AR AR e Siall i §§mgﬂ<§rby

MSH, filtere en conc e mxture was t npurl
| SCO chr omat ogiS@O\chioBiadsEraphy(S904£0-08%- Bixariiixane)f iffording §.20. 200%) of 70

792" 7,34, (m "8yl Gef ko i 5000 Sgndh ol 1 4t Ry o g

(dd, J = 11. 5& %)2%@)2 d4fla441?1?4( d&lj)=11’3243‘36 2@1}04 1@1@@(&; 1ﬁ) 4.45
1H), 3.05 (q, ér Hba?a %1 %ﬁg ES
10 Step 2: Pre;ﬁéd di= Wi, 41}12,,350 (, /o 5k dEI24) © PH) 618 nd 4#%@5»3&1}3

- D xyl of ur ) )

1,2-0i sop pyI f%’,?l Pfe@mnf’ ID{II %gs]t] o%cffylgoop mlufg'fﬁsﬁoélybaﬁpof ur anos
e (70) (5.20 g:yloﬁ;r&ﬁ)sﬁ'(flﬂ)) was di ssolved in AcC]-l (60 m.) at anbient
tenperature. Acetic anhydride (4. 23 nL, 44.

dded
dropwi se to the sol 42 Qrisopreryliene3iQ Pﬁ‘@}u%‘s'm‘#%ﬁ’hﬁé) &Bﬁ@%ﬁ%‘”faﬁoﬁ @0
followed by sl qu, %dﬁ k¢ Bl w Co}bjoﬁv%tglin hOoHR6h l:nL)%t drbiedBhperarfifel Bbetic

24 h the reaction gone ion, the crude m xture was
concentrat ed, tanbydrsle €623 aﬂeé‘lmltmnol&)mtemde@ gropwi tertte solmtien./Idhsireylting

was di ssol i.n, CH2Cl 2 sh

Naricns” (20 1) MHHRE Epeseia oot (RAE By Woby hadRioH B RBIRES . 075
t hen concent r atrggol) TAIEr I2¥H the eeadtisn hdﬂ@n&ﬁb goumldtioacthbyrul S ture was
chromat ography (Si 02, 2-40% Et OAc- Hexa ffordi 3.09 1%. o
71 as a col or | &SECegiThie ﬁ?”(%@@trwm é‘? @Iﬁt‘gt f Iesigtn (Wéi%a élvedf
i soners) 7.80- Zn&@%(:qzso E]L?Z\})V&?Sh@@wﬁtﬁkaun@tea@qﬁéﬂms NaFIChH; G0 mb). Abe CiYanic

5. 20-5.30 (), s B (o 5 055 08
(m. Step 3: Perpm"mSldéﬁdWe@ﬁgﬁﬁﬂ,%@@{@e%ewe@iaé?@e'féq ity &gx $hes' - o

7373wyl of CPandig T SISO SrSmeiqueaLy (0 2-40% BOAS Hoxane. sfording 307
N (81%) of 71 as a colorless oil: 'H (400 MHz, CDCl5) § (a mixture of o and B
isomers) 7.80-7.85 (m), 7.37-7.39 (m), 6.36 (d, J = 4.4), 6.06 (5), 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)
NéIS#O
HzN’J*‘N N -
/\;Oj
AcQ
180"  "0Ac
72

In a manmer similar to Exaniple 23, Step 1, 161 mg of the title compound 72
was generated in 54% yield as a fluffy yellow solid: 'H NMR (400 MHz, CDCl;)
§8.12 (s, 1H), 7.85 (d, / = 8.8, 2H), 7.39 (d, J = 8.8, 2H), 6.18 (d, J=2.8, 1H), 5.90
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AcO TSOOOAc 72 In a manner simlar to Exanple 23, Step 1, 161 ny of
t he title compound 72 was generated in 54%yield as a quffy yeIIow
sol i d: %R8400 MHz, CDC13) S 8.12 (s, 1H), 7.85 (d, = 8. 2H) ,
7.39 (d, J P0e066089 1y 6.18 (d, J = 2.8, 1H), 5.90 85P%U52005’045589
2006/ 066080 PCT/ US2005/ 045589 (br s, 2H), 5.77 (d, J= 4.4, 1H), 5.01

dd, J 64 5 4
(5 B TS e b2 . P

5- f\n} no- 3 [3I _ded)y¢-48'(s,3H 264(5@6 UMHEHY 539.3- D-
Sl ar o Exans L kB b SRS (P s R B i B o

generated in 61%lofumdsya]s3ﬂ tkfazdle«[—sdkﬂ]pynmzb%um:(eztm) I\/Hz DVBO- d6) 6
8.36 (s, | 7. 83 (

.0,.. 2 =, 8.0, .2 6. 80 '
510y, S 02 (h 30s hg danpesigiebly Rraliple o Siep, 55 g %Ft?%comuéds 73
4.89 (q, J= 5. 6was3ge§eraﬂeld)m6ﬂ%7ﬁe1£1§s a %hikd soiff; 19 408z DY -5, §8.36
3H); [ MtH] + 455. El enental analysis for (CL7HL8NA07S2 10 0.41120):

calc'd: C 44, 2@; 11D, 783 187 +\8.01 21 7,434, Ji:38 802H), 68Ads, 28), 1M, 467 =440,

4.15; N, 12.07 |
5- Ami no- 3-(3' - d}é%l§57i%drne?hy 328%%3?@3 ?@a@maﬁ%@%l%” (s, 2H), 4.10
t hi azol o[ 4, 5-d] (mmlmi?;ltﬂihGSZSHneiM#ﬁ)“ 455.2; R &indhtd ankighis Orl(C LB NGO p] :
Preparation of 5- A no-3;(2 - cetyl -8 - epzoyl - 3' -degxy- 3 -
rnet hyl i den]ed)/ 3%&%{;?3&?%‘{&%0&?12% él—ﬁ%ﬁ\ézlglg[ g %yét?} g&‘z‘f’g'rﬁ?’dgl"'rf*%?-}loﬂéS; N,
(75) 1111 S O 140NsO3.#MN N O BzO
Example 26
Preparation of 5-Amino-3-(3’-deoxy-3’-methylidene-B-D-ribgfuranosyl)-3H-
thiazolo[4,5-d]pyrimidin-2-one (76)

NS
A

Ha
o
“OH

15 76
Stepl: Preparation of 5-Amino-3-(2°-0-acetyl-5’-0-benzoyl-3’-deoxy-3’- o
methylidene-p-D-ribofuranosyl)-3H-thiazolo{4,5-d]pyrimidin-2-one (75)

-

HzN
/ji)}
BzO \
“Ohc
. 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-o, §-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, CDCl3)
88.13 (s, 1H), 8.05 (dd, J = 8.4, 1.2, 2H), 7.57 (tt, J = 7.2, 1.2, 1H), 7.44 (t, J=7.2,
‘ 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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"OCAc 75 In a manner simlar to Exanple 23, Step 1, 107 ng of the
title corrpound 75 20 was generated from

1, 2-di- t benzoyl - 3- deoxy- 3- net hyl i dene-a, ( 3-

ri bofurano %%ﬁ“‘gﬂrepar ed according to the method of @T@F’cﬁ'@?’““é@”
al . J. I\/Ed Chem 2000, 43, 3704-3713] in 85 %yield as a yellow
solid: "HNMW (S’ﬂz@Q Wrepa M@')’5~A181n8-31(3 -Geoxy BmetiBlidbelfiD; riBofaranosyl)-3H-
8.4,1.2, 2H), (tt 2, 1H, 7.44 (t, J = 7.2, . 211),
6.51 (m 1H), 611-12?16([65-@7P39“'221d4”'2?ﬂﬁ(7% 30 (s, 2H), 5.11 (m 2H), 4.82
(dd, J = 25 11.6, 4. § 5 Aimerdindbar (S Eardiid 33, Bte @5%@0&&&&&&@&‘&376

[ MkH] +443. 2. 86 WD 2006/ 066080 PCT/ US2005/ 045 tl% Step 2
Prepar ati on of was generated in 35 % yield as a gray—whlte solid: 'H NMR (400 MHz, DMSO-dp)

5- A 3-

Cht avol ol 4 - dPgyrs Gh HONS S T3, B 2 et SRR o 1 i e S0 4 v =
23, | gt ep 2, 351%n ﬂi[) uml gtaﬁocnmpmamgsgéﬁzrlyvassgsaglg;am\@em*m%.a;? %
Ty, 465" ) “fidmiadansra ok M0 02l o SR i gl B
5.19 (d, J = 1 %779149 1@87%&chims@ﬁ4% N, trfsds(fu2s, 2H), 3.85
(s, 2H); [MH + El'énent al’ anal ysi s

( C11H, 2N404S0. 2H20. 0. 25i PrOH): cal ¢' d: _&mm_m H 4.61; N, 17.79;
S, 10.18; 7 27 10
o epar at | oflOor (A g R0-Antdig gty B ySho b D AondahBR) S

I 3- D- Xyl of ur aneisydolo/3}3-d fphiimidit-Ofoe BIX] pyri mi di n-2-one (79) N HZNON)
O HOF "OH 79 Step 1: Preparation of

(3' R -5-Anino-3-(2' -0 acetyl -S -0 benzo /X;
/ 3- D- xyl ofuranosyl) 3Ht hi azol of 4, 5- d]2
O O BzOF "QAc 15 78

xy-3'- fluoro
in-2-one (78) H2ZN-N | N

78

Step 1: Preparation of (3’R)-5-Amino-3-(2'-Q-acetyl-5’-O-benzoyi-3’-deoxy-3’-
fluoro-B-D-xylofuranosyl)-3H-thiazolof4,5-d] pyrimidin-Z—one (78)

N7 S
N);J[N):O

Hl
0
BzO
' "0Ac

15 78
In a manner similar to Example 23, Step 1, 148 mg of the title compound 78

was generated from 1, 2-Di-O-acetyl-5-O-benzoyl-3-deoxy-3-(R)-fluoro-o,,3-D-

xylofuranose (77) [prepared according to the method of Gosselin et al.

Carbohydrate Research 1993, 249, 1-17] in 56% yield as a light yellow solid: H
20 NMR (400 MHz, DMSO-ds) 8 8.16 (s, 1H), 8.05 (d, /= 8.8, 2H), 7.57 (t, /= 7.6,

1H), 7.44 (t, J = 8.0, 2H), 6.29 (ddd, J = 21.2, 4.8, 1.2, 1H), 5.98 (d, J = 4.8, 1H),

'5.32 (ddd, J = 52.0,4.0, 1.2, 1H), 5.20 (s, 1H), 4.83 (dd, /= 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]pyrzm:dm-Z—one.(79)
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In a manner simlar to Exanple 23, Step 1, 148 ng of the title
conpound 78 was generated from 1,
2-Di - O acef, I-5 O benzoyl - 3- deoxy 3-(R)-fluoro-cc -D xyl ofuranose

(77) [prepXP04BEYPdi ng to the nethod of Gosselin et aPCT/US2005/045589

Car bohydr at e Resear ch 1993, 249, 1- 17] in 56%yield as a Ilght yel | ow

solid: 1H 20 NVR (40f Mdznn elﬁ G&p 21k f%tﬁtﬂy thpdund 79
8.8, 211)757(tJ—76 % 3E mﬁ% cgrggun

(ddd, J = 21.2, was gneraeed inid5 % memsas(wuow scich "B NMR400 Ivmzsmv(smdﬁ) 8836
52.0,4.0, 1. 2, 4.8 1
T 200 (s, 3@1 I e Ly 80, 3730, 7= 5 frm o e S 441,

(3'R)-5-ani no- 35. 632 9dHﬁ>)><§03(dddumH528 4.4,1.6, 1H), 4.07 (m, 2H), 3.62 (m ZH) JI'M+H]
[ f-D xyl ofurqa)nos -3H-thiazol o[ 4,5- 25 d] pyrimdin-2-one (79

2006/ 066080 005/ 045589 In a manner simlar to Exanpl e 23,
Step 2, 43 ng of the title conpound 79m£{5§erated in 56 %yield as
yeIIowsolld "H NVR (400 MHz, DMSO- d6) (s, 1H), 6.87 (s,

2H), 5.97 (d, JErenaamomqf(&’@ﬁ@n(r@J (2=, 55-d60-acelyl-3 Saddo- (idd@xyﬁi) -24. 4,

5.6, 2.0, 1H), 07 (m 2H), 3.62
(in 2H: [Wiq ot ‘é‘ggg)sﬁé’x‘ ?8[45%”3?@;)"2”% 2@
(3'S)-5-amno-3-(2', S -di-Oacetyl- Mtﬁ%fg -deoxy Q D

ri bof uranosyl)-3H-t hi azoI 0[4 5-dj pyrl Di\ Ddne (83) H2NY"'N | N O
AcO O N3' OAc 83 10 Schene 5 OIr O‘I’r%Tr c 0n0OaoOndb L0o%nNO c
F\io). oAc HOTf /O N(vv,O N3" ° 0 81 82 a) Tf20, py,
CH2C12, -10 'C, 0.5 h b) NaN3, py, DV, > d c) Ac20, AcOH, H2SO4,
it, 24 h Stepl: Preparation of Na‘ Ohc

(3R) - 3- Azi do- 3-deoxy-1, 2- O i sopropyliene-30Otrityl-/3D ribofuranose

(81) . 1,2-f}|sopr6pylidene-5-Otrityl Sé]fbn%?‘w of uranose (69)
[prepared accordlng

OTr oTr oTr QAc
QAc
ﬁ"“o a %-ulo b ké-ulo [ 0O
A ”o)( 118 ”’o)( Ns "’o)< NS "OAc
69 80 8 82

a) Ti30, py, CHxClp, -10°C, 0.5 h
b) NaNg, py, DMF, i, 5d
€) Acg0, AcOH, HpSOy, 1, 24 h

Stepl: Preparation of (3R)-3-Azido-3-deoxy-1,2-O-isopropyliene-5-O-trityl-f3-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 CHCl; (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 aﬁhYdride (1.53 mL, 9.10
mmol). After stirring 'at ~10 °C for 1 h the reaction was quenched by slow addition

20  of 5% NaHSOj; (150 mL) before it was warmed up to room temperature. The layers
were then separated, and the aqueous phase was further extracted with CH,Cls (2 x
75 mL). The organic layers were combined, dried with MgSQy, then filtered and
goncentrated. The residue was azeotroped with toluene (2 x 10 mL), then dried on
high vacuum to afford trifiate 80.
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15 to the nmethod of Johnston et al. Tetrahedron Lett. 1995, 36,
4341-4344] (3.28 g, 7.58 mm 1) was dissolved in CH2C12 (75 nL) at
anbi ent tenperature before it was cooled to -10 C. Pyridine (0.86
m., 10.61 0060880 dded to the solution, followed byPSTENAYNSTE 0N
of trifluoronethanesul fonic anhydride (1.53 nL, 9.10 nmol). After

stirring at -10 C f griffhtel 80t digalitd (rDMES10L@NY Beanbiynt sdoopwraagid) Pyriskine
20 of 5% NaHSC3

150 M.) bef
The I ayer s ver@0% Filn 153 aaglotrat Midsd inbe aqiiceh bolsRud B MATRB AL sttt
extracted wit h ab3d 87 £ 3032 &ontkﬂerT@@ﬂﬁ&&aﬂbﬁhA@g&k% Yo e RAte

dried with MJSH4, then Tiltered and concentrated. The residue was
azeot roped wi t hnigeiewaecqnpentrated. Fhe residheviasdlisselyed in EKAh(60 aduuvrashed

has i ssol vid FHoDpRi e SEB NHEHER ot i st iR anld i )
M, 1L37 Inggl Kilioes aad denbehmatemﬁ‘hemm?nms bl pified byySeaahiommwesiphy
to conpl etion, % s 3 35%@@@?}%@&@@@ &iﬂtgr @?%’O{M iﬁtgp@ &5 gﬁﬁsegwlg’ge

di ssol ved in EGi¢ 't16d0te, (DENSE 724 47 us BEY 226930 GaCOMS 7.24-7.25
NI -14C1(40 niL). Theﬁg(rggamc ayke}f? was r7|k(e %er OgMGH)S | tered” (;nr\d

concentrated. BB, 3P (dide 3A@,§H)h‘bﬁ7 fuf Fhidetiih - 1138@2 Gy 1Hed-66) (B g0,

Si 02, 2-15% Et f %

s o uhi to 1080l S Ek o bNeE: Seriits A @b 1670 dingl 59 GESh Pyols
(m 6H), 7.24-BW5 (m 3H), 590(dJ 3.6, 1H), 4.77 (t, J= 4.4,
1H), 4.18-4.22 0, .10 111 52 (dd,, J=

159 4,3.2, 111) -5&3’ 2201”(6’66’“”9”2&%’6) 12, %Tnﬁ#ceﬂf 35292“(%3 “é‘?%%y,‘“’ﬁﬁz]ro (s,
3H). Step 2. Pr. b2 eBf

(3R)-1,2,5-Tri-O7acetyl -3-azi do- 3-deoxy-a, | j-D ribofuranose (82)
(3R) - 3- Azi do- 3- deox3(3ﬂ)-mdosi3pwxpyll 2-&159;591@11311¢—63041(1181-ﬁ}n nbﬁﬂmmdﬁb)

Lenper at ur 5 ACE2P & 2.3 ity whs fiysolz s K60y o af o el gy B AR

dropw se to th%nﬁﬁﬂrﬂie'(@%rﬁ[b%ﬂﬁ%ﬂh@lbW@sadﬁhdﬂtﬂp%%ﬁ&ﬂ%@luﬁdnﬂ&e@esfﬂtmg
fol |l owed by sl ow addition_of

h the reaction %B]I%Uﬁ%cqoéf’déeIQpFefqné’wegpylQOWraGQEIOH’IOEtIMI@%éz é\é Eanr 228%

concentrat ed, tdﬁ%ﬂl)agﬁaizuqlf%ﬁ@'ré%ﬁéhﬁéa' ﬁ@t%&) ﬁkﬂ%ﬁ ik brudd ifxih@ShAue
was di ssol ved 20 1n CH2C12(30 nl), ed with saturated aqueous

NaHCO8 (20 ni) COﬁmuaegahezcazegmé m&nstohwneeia *olfamLvifbenesidup pag disgplved
end concenbhel 9 et G Y B IBE S NC SR g g
82 as a col or| ghaseoivas dritH oy Q@8O filterad] afﬁ)i cGndeatrated.t Theanigfureaw asttier0
purified by ISCO chromatography (SiO;, 2-40% EtOAc-Hexane), affording 0.66 g
(83%) of 82 as a colorless oil: Y1 (400 MHz, CDCl3) 3 (a mixture of o and B
isomers) 6.43 (d, J =4.4), 6.14 (s), 5.34 (d, /= 4.8), 5.21 (dd, /= 7.6), 4.20-4.37
25 (m), 4.04-4.10 (m), 2.10-2.20 (m). '
Step 3: Preparation of (3’R)-5-amino-3-(2’,5°-di-O-acetyl-3’-azido-3’-deoxy-B-
D-ribofuranosyl)-3H-thiazolo[4,5-d]pyrimidin-2-one (83)
| In a manner similar to Example 23, Step 1, 288 mg of the title compound 83
was generated in 85% yield as a orange solid: 'H NMR (400 MHz, CDCls) § 8.17 (s,
30 1H),6.18(d,7=2.4, 1H), 5.95 (dd, /=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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i somers) 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 25 (m, 4.04-4.10 (m, 2.10-2.20 (m). Step 3:
Prepar ati on_of

(3'R) - 5- am20804669805: _ i - O acet yl - 3' - azi do- 3' - deoxy- | 3PCI/US2005/045589
D-ri bof uranosyl ) -3H-t hi azol o[ 4, 5-d] pyri mi di n-2-one (83) In a manner
simlar to Exanple 23, Step 1, 288 ng cm the title conpoundcB3 was

generated in 85%yield as a orange soky s H NVR (400 MHz, %*}z
8.17 (s, 30 11-1), 6.18 (d, J—gg\;@ : (dd, J-64

5.14 (s, 2H), 4. gty | Q‘dHN = 2.0, 5.1, 1H H2N4 ?‘

211), 2.12 (s, 6H);} H]+_7IT0"4 89 m%/owwj

PCTI US2005/ 045589 'l n S-O S~O N-2= "SCH a N ~N ANAEDb HpN
N~ N~ % y HOAY y/oXo oXo 84 85 86 & ZNIN | N-O d H2N ¢ I N~O
JA~ A HOHO7 O-OHO OH 87 88 a) Tf20» py, CHC 2, 0 C, 0.% h;

Chl or oam di ne base, ¥aH, CHBCN, rst, 50 C812 h b) Nal 04, OsOg
CH3OH H2O, NaBH4, CH3CH c) - OHd) 2MH Exanpl e 29
Preparation of (1'R, 2'cS, 3' [7cCh|OI’Q -(2',3 -0-

| sopropyl i dene-4' -viny -Cﬁ@%pp@an I=yTY 23 ro-thiozol of 4, 5-
5 d] pyrim di n-5-yl ] - NN-di orrruunldlne '('%8) N~AN |* N O HO
HO bH 88 Step 1: Preparatlgn@f (I'R2'S,3 'Ry& R
-[7-chl oro-2-oxo0-3-( 2', 3

87 88

a) Tf20, py, CHaClp, 0 °C, 0.5 h; Chlorcamidine base, NaH, CHaGN, i, 50 °C, 12 h
b) NalQy4, 0504, CHaOH/H0; NaBHg4, CH3OH

¢} Zn-Cu, AcOH

d) 2M HCI, CHOH

Example 29
Prepar&ﬁo:z of (1’'R,2°S,3’R,4’R)- N’-[7-chloro-2-ox0-3-(2’,3’-O-
isopropylidene-4’-vinyl-cyclopentan-1°-yl)-2,3-dihydro-thiozolo{4,5-
5  d]pyrimidin-5-yl]-N,N-dimethyl-formamidine (88)

N fIS>=O
HEN’J*“N N
o~

HO ©OH
88

Step 1: Preparation of (1'R,2°S,3'R,4'R)- N’-[7-chloro-2-ox0-3-( 2°,3’-
O-isopropylidene-4’-vinyl-cyclopentan-1’-yl)-2,3-dihydro-thiozolo[4,5-
dlpyrimidin-5-yl]-N,N-dimethyl-formamidine (85) '

10 (1R,28,3R 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-

Chie.

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
diluted with CH,Cly (10 mL). After the layers were -separatcd, the aqueous phase
was further washed with CH,Cl, (2 x 10 mL). The Organic fractions were combined,
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O i sopropylidene-4'-vinyl-cyclopentan-1'-yl)-2,3-di hydro-thiozol o[ 4,5
- d] pyri mdi n-5 yI] N, N-di met hyl f or mami di ne (85) 10

(1R 2S, 3R, 4@ - Qi sopropyl i dene-4-vinyl -cycl opent an-| - ol

[ prepared ¥ C%’Pﬁ?‘sﬁ'bsoto the method of Yang et al. J. O gPCHYE s 4,

69, 3993- 3996] (96 ny, 0.52 mmol) was dissolved in CH2Cl2 (2 ml) and

pyridine (10 nlgriedtoveMBSON) filfeCsfip bR bticOntraléte T!ﬁ@l:ddhlitiﬁ%ﬂ?&ﬁfiﬁﬂp&l @s fised
0 C, foll owed b% slow addition of trifluoronmethanesulfonic anhydride
F

(115 L, 0.68 yext sep dielys 1y the reaction 15 had gone to

COTELE4! O M LS PR EIE et o {dufi Tl

aqueous phase at/ambiemt teh@erame. rSadivm h)mrﬂHZE'Jﬁg,( (262<mirﬁ;1)mz$s adddikto the

Organic fra |on n Q 6[06 Us2005/.0
driged over %g ut]PP1 %H)BX%@r‘i‘d‘i‘B (%%%'3 g Eﬂ?oﬁﬁg é‘i
ellowshmlvmﬁ,bu% TR is- 1

(131 my, 0.51 o) J’Sidjspﬁfs o | ﬁmo%ﬁcﬁﬁ%%m&?ﬂmiﬂﬁ%@%*

t enper at ure. Ojfﬁolﬂaﬁ Rydrmerel) in SHagN (8 8. Frapegctigaavag didreed at §0Rdos12 h
S Ol ution, foll g ;‘XV&SEI?EI?%% HI Qfiidn & 150 é.‘.itrhfj] Bl resulting mixture was

-[7- chloro 2 0XO0-
t h| ozol o[ 4, 5- d] gxméted mth-EHD&b 3 K 20ndi)Bhenrgarfio fractivngiivere combined, dried over

Chl i di ) 0.6 nol CH3

Feact | on wald stBe G pRA R oS Therikins o e Bt R dolyen

addi tion of H2Qhidmatbgraphk8i0£ A0 P AV-MEXHNE), WEESdin@)UIBAGE eAB %Y df85 as a
Et CAc (3 x 20 n1_ The jorganic fractigns were conbined, dried over 10
VSO, 11 1t or ectit e BHABMT GRS RARM B> M. Al AR5 29 G, 5P

(235 of 85 a2 apr tul BpSgats Ml IS R ARG L, 180 408 B 1R,
(m %&01) 5. 092:517%922@ H?)1564s%1)41 m((s(iﬂi{) L IMIH]34231. (s, 3H), ili)l
(556 (s, 3- , 1St§"92 srep%" gﬂf@%%&éﬁfﬁﬁ@@ﬂ%w@ %‘fé& “on of (I

'R 2'8,3' R 4' R IiDBel4 Hyll ReRykRclopentéh-1’-yl)-3H thiazolo[4,5-d]pyrimidin-
i sopropyl i dene- 4%$?droxynetyﬁy%5)cycfo%eb?an 1! y))/ |)-3Ht h{ azopy[ 4,

5-d] pyri nzi di n-2-9% Y (86) The title conmpound 86 can be synthesized

N - [ 7" ahl or o-2- oxo- PN gaimpouTha be rypsiogd by fi esizg

-[ 7-chl or o- 2- oxo- I sopropy
cycl opent an- 1' -(11B,2°3,BR@ Ry N’ g7t dhioae-24 oxp 8-@* 41 ﬁ';’lsd)prbpj,ﬂﬂexfe-d,’h]inﬂ; N-di m

et hyl for i di ne 85 i,n d H20 sodi um per.i £-an

Cun um Let POk ddelobi- LR bRl iRt Sy i el um

bor ohydri de i n folidfahidine (88)fiR CH;080:nd H,O with sodium periodate and Osmium tetroxide.
The crude product can then be freated with sodium borohydride in CH3OH to afford

86.
Step 3: Preparation of (1 ’R2’S,3’R4'R )-5-Amino-3-( 2,3’-O-isopropylidene-4’-

25  hydroxymethyl-cyclopentan-1’-yl)-3H-thiazolo[4,5-d]pyrimidin-2-one (87)
+ The title compound 87 can be synthesized by treating (1'R,2’S,3°R,4'R)-5-
Amino-7-chloro-3-(2°,3’-O-isopropylidene-4’-hydroxymethyl-cyclopentan-1’-yi)-
. 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)-3H-
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Step 3: Preparation of (1'R 2'S, 3 R 4'R)-5-Anzi no- 3-(

2',3 -0Oisopropylidene-4'- 25

| zydr oxyzn opentan-1'-yl)-3Hthiazol o[ 4, 5-d] pyrim

(87) The tﬁ}({%h%@ﬁ’&gund 87 can be synthesized by treati RE)T[USZ'JOS/““S”
('R 2'S,3R4R-5 Amno-7-chloro-3-(2',3

-O-isopropyli demﬁzéhofmstd]éa@mﬂmmﬂnethﬁm{gm with-2 HCI under various
3H-t hi azol o[ 4, 5-d] pyrimdin-2-one (86) in AcOH with Zi nc copper
coupl e under Vepnilisigas.condi ti ons. 30 St ep 4. Preparation of

(1'R 2'5,3' R 4" R)-5-Ami no-3-(2', 3" -di ex¥mfie3aydr oxynet hyl -
cyclopentan-1'-yl)-3Hthiazol o[ 4, 5-dJpyrrmdin-2-one(88) The title
conmpound 88 caaneamﬁnm hbBAménb- {3 R oeimyy-f-D-Rilofugrasy-2H myiatplo[4,5-

Am no- 3-(2', O‘gl SoDn yI i e-4' - hydroxynet hyl -cycl opentan-1'-yl)-3
H 91 WO 2006/ 06EYE0 5/ 045589
t hi azol o[ 4, 5-d] pyri m d| n- 2 one (87) i OH vv| th 2M HC1l under

various conditions. Exanple 30 Pre

5- Ami no- 3-(3' - (R)-nzet hoxy / 3- ny'f' furNan yI O3I—I—th| azolo[4,5- 5

d] pyri m di n-2-one (89) H2ZN~-N I N-0 O he requi red sugar,
acetic acid 1,2,5-tri=0-acetyl -3)- rret xyI of ur anose

aand/ 3m xture (91) was prepared as fo ws: %< - P o~ ~/ OCOCHD
OHQ6 H3 -O 69 90 CH3 91 a. NaH, T , CH31 b. H2SO4, AcOH Ac20 10
Step 1: Preparation g 2y
1,2-Oisopropyli dene’l@ﬁfn3 l?]ﬁ'd Sugag a(settlcr?ctld 2 t>I<~1y o?et}rl 3r?ons%[hmi 9]8) Trityl
aI cohol 69 (5 gyyldfilwabdseamhnd )@/aﬂxtme)(ﬂli) mstﬁrepm&d‘aslfoli[m de (2.5 m,
34.7 mml) in THF (40 m). Tetrabutyl anmnium iodi de (427 ng) was
added and the m u ooled in an 8. Under a sl®w stream f

nitrogen solid sg N O’Xf)----o L)Loz\f_f
X—y )( O ""o)( <':0H3 )=o

a.NaH, THF, CHgl b. HzS04, AcOH-ACZ0
10  Step I: Preparation of 1,2-O-isopropylidene-3-methoxy-5-0-trityl-D-xylofuranose
(90)
‘ Trityl alcohol 69 (5 g, 11.57mmol) was mixed with methyl iodide (2.5 ml,
34.7 mmol) in THF (40 ml). Tetrabutylammonium iodide (427 mg) was added and
the mixfure cooled in an ice bath. Under a slow stream of nitrogen solid sodium .
15 hydridé—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 (MgS.O4), filtered and the solvent evaporated to yield 90 as
20  acloudy oil. 'H NMR (400 MHz, CDCls) 8 7.42 7.42 (m, 6H), 7.26 (m, 9Hj, 5.85
(d, }=3.6Hz, 1H), 4.54 (d, J=3.6Hz, 1), 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 oand 3 mixture (91)
The trityl compound 90 (6.1g, 11.57mmol) was dissolved in a mixture of

25  acetic acid (20 ml) and acetic anhydride (10 ml) and cooled in a cool water bath. A
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15 hydride-oil mxture (1.33g, 60% NaH, 34.7 muvl) was added in smnall
portions. The reaction was stirred overnight while warm ng sl ovay to
anbient tepperature. The reaction was carefully poured_ into

m xture of YORUYEFE] armoni um chloride and ice and extrBET’gaz“PW“é%‘gg
times with ethyl ether. The ether portions were conbined, washed
with brine, dr m@dm(el‘dﬂ‘s‘a@ﬁinc afcldhhabaié aahgdridsend @&e@ieamdmapddalt(&d mlo
yield 90 as a cloudy oil. (400 WHz 874274‘:{1
6H), 7.26 (m g{%fl';w agidg?; 5 o aC?Pwalc Sﬂlbacetac @@Y%‘-" perogled m gnyics pa
?538 3|(_|)m i"% 3 6§ Zl%%dlé_ﬁmlsl)]ﬂﬁ thd nixbdrbstirrdd Aamblidhe tehMera@m@%vérrﬂlghﬂFﬁ‘hel 53
1,2,5-tri-O ac@qtionSNa;Srmlmdwtq}lQ@;g eftice ant@swde@éﬁacw@ﬁhf@@ttmfé v(@ﬁ}hﬁhe

trltyl conmpgund (B 1 of
25 acetic atid® %8 nﬁ} ‘%ﬁ %%\rﬁ\é%ib%gé(ﬁﬁ%ﬂﬁqyﬂps coo In a.
c o|o:c wat er bgt BicarBon#2, mmgmgﬁﬁmaed R éﬁa@ﬂ@@&t@ﬂaﬂ&gggmom UThis %ﬂfas
sul furic acid in_ acetj ydride ace a Q.

sul furic acid, P@ﬁydrﬂsm&cf%ﬁﬂehfa’&l@@gf@gg HZ@EFﬁ 'L\#a H‘Ff%‘*g‘%m%‘”‘%
pre-cool ed i n ghgieafofRMyl acdité ﬁf&xaﬂbﬂuolmo%) anglvé 913(1ra6xg W3R 1Bikbl; B8%)
at anbi ent tenperature over night. The reaction was poured onto 400

g of ice wat er asabilmizhee ofianomesse HMO@QM@ IQPCIQ%%?@& 40,

organi c porct.i e t

bi gar bongt i& Bﬁéﬁg(‘f/ﬁéc%) r} 4??’ Aei\}a 63{519?— S(S) 341
sem solid. Thi gs)vmm.zpel(mbl ed usi ng flash chr omat ogr aphy on a 120 g
silica gel colum el uting ent.  of

(10- 1000g/<) to gdiga 9![’(91’“2@’0& of 3 Agpingl: l“ms—"é’%‘y 532‘”?8’*‘6?’1”@%@1@?@‘%%??
anoners. 1H NMghAR0mM~en 3) S6.39 (d, J=4.4Hz), 10 6.17 (s),
4.4-4.52 (m, 4.73-4.39 (m, 1-4.24 (m, 3.86 (d, J—56Hz),1?».45
(s), 3.41 (s), 2 omazmmue(rﬁsrulasf%@(@lpl@?%ﬁﬁpbﬂsw 1 5-tri-O-Acetyl-3-

5-A 3-

a pg]r 1o Saud 5 oA nlhaoty b HIRARN 13 drbRIe 40 WA & Brof 89 as a
t(J;ll)ng ;f%ofdgglwilgeaaai%’/l{mwmms ?m\/\ﬁfd df:LQrQaHm,sﬁﬂI)aS aﬁ@b,ﬁﬂ),mww%
82 01 (0 3 o 2 S Tet 7 G 288, §86 Caytpm 6 BE. 1356 Vi el 1o 1 ey 168

4.31-4.37
t 6.85(?1br%'%(5% %ﬁg(sﬂz E&éﬂ{ﬁw& M b 30096, Elililexﬂal‘ﬁnﬂlyﬁsfd&

Sl)
El emental anal y@ﬁHwNaO"fS 0s, 81*119@?@45 25)47 c,136’5 Found £, 2?2‘7}1{
4.70; N, 120 5: g3 44.27; H, 20 4.54; N, 13.60. Exanple 31
Preparatio Anuno-3-(3' - octyl oxy
, 8- D- xyl of uranosyl ) - 3H-t hi azol o[ 4, 5- Example 31

Preparation of 5-Amino-3-(3"-octyloxy -f-D-xylofuranosyl)-3H-thiazolo[4,5-

d]pyrim_idiﬁ—Z—one (92)
):I =0

O

iy
97,0 ©
25 The required sugar acetic acid 1,2,5-tri-O-acetyl-3(S)-octyloxy-D-

xylofuranose orand fmixture (94) was prepared as follows:
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dlpyrimdin-2-one (92) 0 H2ZN NN p - o 25 The required sugar acetic
acid 1,2,5-tri-0Oacetyl-3(S)-octyl oxy-D- xyl ofuranose a and /f

m xt ure (9;1‘) was repar ed as follows: 93 WO 2006/ 066080

PCTI US2005/84 354 0a2000.00 82., b OH 69 'PCHUSNYAYSSEY3
94 a. NaH, THF, octyl brom de b. H2SO4, AcO—I-ArZO Step 1. Preparation
of 1,2-0i sopropyl | dehg- 3- oct yl oxy- 5- - D-xyl of uranose (5)

Trltyl al cohol 68 11.57 nmol) ed W th octyl rom de (3499
m, 5 23.14 mo HE {40 nl), shu ni uh i ogig ré‘f
was added and t € mol ed.i { i Ce a K] n“d""r a slo ream
of nitrogen soli Wy kT de- oi LA xt ug® ("D 60% Na

nmol ) was added in smal portlons The reagtion mWstlr
overni ght while warm r?@ slowy to t enper at he reaction
was carefully poured into a m xture of sat& ated 10 anmoni umgg;hl ori de
and ice and extracinad, mIoaﬂard:ﬂudares mBbhaetypb et her The et her
portions were conbi ned, washed with brine, drie I\/gSO4%51 filtered
and the sol ventSfezéiraﬁ’mPer@@ntozﬁI»y?r@wpaopé' [éanay- eﬁtrloxyrﬁé? tyl-Drgydofuranose
purified by fl chromat ography on a 120-gramsilica gel colum

using a gradi ent” of et h%/ acetate in hexane (1-30% to give 93 as a
clear oil (2.37 g, A4lritglaleabpl 690, 11.5M omned) waomixeEwithGReABpmids (399 nd2

LD 5 P i G o oy

3.32 (m 2H), 1. tﬁénﬁmne%bibkd in 4n %4 béthn 2Thdls a slox@Strc(am ofiitdgen SolZPsddinm
1011), 0.889 (t

St t
1,2,5-tri-O acef 3S¢Fd%’ﬁ (37[) ﬁﬁ?ﬁaﬁwz ok iwas 295 0l Roglignsp ghe
The trityl conmmeattdnISixtdo ks ﬁmaowmfgmvmef@&nqhgﬂaﬁvmd alnBiedt M xture

of
temperature. The reaction was carefully poured into a mixture of saturated

10  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 cloudy oil. The oil was pﬁiﬁed by flash chromatography on a
120-gram silica gel column using a gradient of ethyl acetate in hexane (1-30%) to

~ give 93 as a clear oil (2.37 g, 4.72 mmol, 41%). 'H NMR (400 MHz, CDCl;)

15 §7.427.42 (m, 6H), 7.26 (m, OH), 5.85 (4, J=3.6Hz, 1H), 4.50 (d, J=3.6 Hz, 1H),
4.343 (m,llH), 3.86 (d, /=3.6Hz, 1H), 3.45 (m, 2H), 3.32 (m, 2H), 1.54 (m, 3H),
1.41 (m 2H), 1.33 (s, 3H), 1.22 (m, 10H), 0.889 (t, J=6.8Hz, 3H)

Step 2. Acetic acid 1,2,5-tri-O-acetyl-3-octyloxy-D-xylofuranose
& and B mixture (94)

20 The trityl compound 93 (4.12 g, 7.57 mmol) was dissolved in a mixture of
acetic acid (35 ml) and acetic anhydride (15 ml) and cooled in a cool water bath. A
mixture of sulfuric acid in acetic anhydride and acetic acid was added (0.5 ml
sulfuric acid, 2 ml acetic acid, 2 ml acetic anhydride, pre-cooled in an ice bath
before addition) and the mixture stirred at ambient temperature over night. The

25  reaction was 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 (MgSO,), 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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acetic acid (35 nm) and acetic anhydride (15 m) and cooled in a cool
water bath. A mxture of sulfuric acid in acetic anhydride and
acetic aci&vxgg%‘?g‘gq%d (0.5 mM sulfuric acid, 2 mM acetic acid

acetic anhy$1%¥%WPe_cooled in an ice bath before add?FT’Hﬁ3ﬂO§(?ﬁ1§59t9he
m xture stirred at anbient tenperature over night. The 25 reaction
was poured ont @r#kht gf @hyliacetatedh hexann (5-60%) agfied4 (rlSgrinyy 2 S 8uintd), 38%)

ethyl acetate. The_organic portiong_were caonbin
sat urat ed sodi @kP0 Bﬂ%ﬁ’l"ﬁ‘t‘)‘ﬁé’f én"ra?‘?e%{ E‘%%&’P MHz, (Sgﬁﬁﬁggﬁg (&A\faﬁéﬁﬂ &d
toyield a Sem(és)'s'@(mgau%m mP U314 LS, m%qﬁg%/ 0%8@%%%%,

on a 120 g silicda gel olurmeutlngvm a 94 W2
PCT/ US2005/ 0453803 4g el 2éTt2. b{htlkAD (a).ct 2t @n)i 88Rale.8H8) 60% to

05 Lo, SR Ay s 50 e s>

4.46-4.52 (M), dp@wnibiindBokep2) 4. 11425(m) 393(m) 345368(m)

3.4-3.46 , 2.07-2.1 1. 8 5
Step 3: PE re?)ar ation Fn(ﬁg)h‘ﬁrﬁﬁm’iﬂl(@ﬁ XgEply PéxsFPr? using B Acetic acid 12,3410
/3- D-xyl of uranggylys. %Etg{okayﬁsa&l%ﬂa&se el Ry BinkGidicod), %ﬁ%rde%bjni 12 %) S

manner simlar to” Exa step 1, using Acetic acid 1,
acet yl - 3- oct y| O2ys B-fluffly ofhite antid:d HENSER(AB0 MHt DMS -84 5,0.8460. as dn,oB}am B

0 80 85 AR droem. 10hb L SEeRCH 200t SR AL G APV e,
25116321) 212( %2 (3557- 3'%@ m 131)44 18-444, @ml}ﬂlzﬂs)o 4. 3$(1573}3) 5%7(:!711:15,6) 1H), 6.12

(dd, J = 4.4, 15& Jipd. 4,111%}12 bé)zé S(Stibr% 2H21&13)5 (881@51\(35(5’851[& + H@s] €<E§1d)

[(M+ H)+] fou H3MP

53.21; H, 6. 50%&469%1"‘%%““’%%%@% (Cg%ﬁ%%@?-? tgsigi:z% 11851 Pt Foumd
Exanpl e 32 Prefgasdti2oH, ®49;3N,A13o- 3- (3' - (R) - (2-i net hoxy- et hoxy),

2',5" -di-O,acetyl - AD- 2

xyl of uranosyl ) - 3Ht hi azol o[ 4, 5-d] pyrl%%ﬁl%fone (95) HZNlI O ~"N N
O O .ni0Ol The Fr@ﬁ&i‘aﬁ&ﬁof%ilw RLELRE(BBeMoxy-ethoxy), 2°,5'-di-O-acetyl- ﬂ-D-~

1,2,5-tri-0Oacetyl -3-(2-met hoxy-et hoxy)- 20 D-xy [ of uranose a
and, Cmi xture (98 ﬁergnq%w&@wzg@[%tﬁmewé%%w (ﬁ@r/ US2005/ 045589 O
o _
HENJQN N 0 '
Q -nl(}Jk
0 0-/0

The required sugar, acetic acid 1,2,5-tri-O-acetyl-3-(2-methoxy-ethoxy)-
20  D-xylofuranose ¢zand fmixture (98) as follows:
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HO ~p~/ S 69 -u-961b Oy o OOO /00 .0? 97 98 O a. NaH,
THF, 2-bronoet hyl net hyl ether b. Acetyl brom de, Ac20, c. H2SO4,
AcOH Ac20 e X

1,2-0i sop?&p@f]%%ﬁé?f@- 3- (2- met hoxy- et hoxy) - 5-O-tri tyl - D- RGTEPHPH5SE
(96) Trityl alcohol 69 (5 granms, 11.57 nmol) was m'xed wth 2-

br onoet hyl net hyl ether (2. , 23.14 mmol ) in 0 m). 5

Tet rabut yl anmoni um i odif@ ‘ ng) was added a xture cool ed

in an ice bath. Under &% W st lbeam of né trog ium '
hydride-oi |l mixture (1.3 % was alidgdSin smal |
portions. The reaction 9 ver ni ght e wagm ng'slowy to

anbi ent tenperature. The re t|on wa careful ly p_QgFe/d into a

m xture of saturated ammoni um chloride and ice and 10 ®€xtracted three
times with ethyl ether. The ether portions were c rrbl ned, washed
with brine, dried (MyS®), filtered and the sol vent® evaporated to
yield a cloudy oil. Thg oil was purified by flash chromatography on
a 120 g silica gel colu PP @r adi ent of et hyl acet ate in

hexane (3-30% . The etHer prg c 96 was ©i so a thick oil
(4.54 g, 9.26 nmmol, 80% . '& NWR (400 IVFIZ— 5 7“' (m 611), 15
7.26 (m 911), 5.86 (d, J=.3. m% : 454(d J= 4.37 (m.
111), 4.35 (m 111), 3.954(d, J=2.8Hz, 111), 3 6 3. 68 (m 111),
3.47-3.52 (m 2H)3.29-3.33 (e 211), 3.24 (s, )19753 (s, 3H,

1.326 (s, 311) Step 2:

1, 2- O-i sopropy! i dene:am(12F mkhetmahiasy ) 5. ﬁse@br@x‘ﬁﬁé Xbo, B dJcHH-ﬂ
(97) The trityl ether 96 (5.5 g, 11.22 nmol) was dISSO é’icetlc

anhydride (30 '@, ) 2@9&09%5:%%9fﬁ@-:ﬁ%fizéxﬁ-e%dé&}s-ﬁr@z- -ﬁzga%?@se (96)

added. After one hour the reaction was ere
evaporated to drynedsitylrineheltd @@Mﬁl £ min‘lcbl}edramsmx&g withl2ash

acet ate. oo vp BOmiAReRT b Bl ookt Hadulat 10 100% 1o
y| eld 1.54 § ( Sl?eaﬁblrtyiameoﬁﬁﬁi) iodlided(¢ 2T M PwA addddahdMRe (iLEre Nbled uﬁm%é)
S 5.925 (d, J= %a&%n]d :}slow 8 of gltr%gga Sla%d S(:)Ldl_lbum h%rdr?dse-tgﬂmmmzutrbe (1.33 g,

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

10 extracted three times with ethyl ether. The ether portions were combined, washed
with brine, dried (MgSO.), filtered and the solvent evaporated to yield a cloudy oil.
The oil was purified by flash chromatography on a 120 g silica gel column using a
gradient of ethyl acetate in hexane (3-30%). The ether product 96 was isolated as a
thick oil (4.54 g, 9.26 mmol, 80%). 'H NMR (400 MHz, CDCl) 6 7.42 (m, 6H),
15 7.26 (m, 9H), 5.86 (d, J= 3.6Hz, 1H), 4.54 (d, J=4Hz, 1H), 4.37 (m, 1H), 4.35 (m,
1H), 3.95 (d, /=2.8Hz, 1H), 3.64-3.68 (m, 1H), 3.47-3.52 (m, 2H)3.29-3.33 (m,
2H), 3.24 (s, 3H)1.53 (s, 3H), 1.326 (s, 3H)
Step 2: 1,2-O-isopropylidene-3-(2-methoxy-ethoxy)-5-O-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 acetaic

96



(m 1M 3.92 (d, J=3.6Hz, 1H), 3.72 (m 1H), 3.60 (m 1H), 3.50 (m
2H), 3.35 (s, 3H), 2.08 (s, 311), 1.49 (s, 311), 1.32 (s, 3H. 5
Step 3: Ac go‘? j

1,2,5-tri- g @ﬁ - (2- znet hoxy- et hoxy) - D- xyl of ur anosePCHYRYIH045589
m xture (98) The acetate 97 (1.71 granms, 5.89 mmol) was dissolved in
a mxture of aciethexane §Hh§e%)ie }anidlléégt(ﬁﬁlamml {0 Yof a8@ate 972 M NMIRI(400

1oson 1. o Mt syl R E el J206 Brcfind fof e B 43
mai nt a| HEd at -dp 1te . erq, 9“’?61%91 ;3. 711&11 ClQi)d3 89 rHtI'H.)HS %%mpﬂ?“ 8ds (s,
onto g of |ce et stand m nut’es ‘and t hen extract t hree

times vm t h et hy3Ha288 &, 31D, 1T4'Fé(so3}éhh13@ ($8F0i ons were conbi ned, washed
with brine, ri g, v et
Y 94 g of erudeT i Sl o el 2 e By L DB R0

chr omat ogr aphy @andfShi2tuge (98) i ca gel columm el uti ng with a 15

radi ent of ethyl acetate i xane 759 to 60 2.27
?rm)l, 38% of %8 a aﬁ?tﬁtﬁﬁ‘ﬂgfai g&ﬁ%ngﬁgm%mw se 6 wngmgt@s@fsws

6.40 (d, J= 4. %nﬁfxlde@négcetfc%ld@@iﬂrﬁl?:nd@ocﬂgdlﬂaﬁ‘fce(b% &scﬁgﬁcﬁl@
(M), 4.16-4.27 ( 54
(m, 3.35-3. 48 guHjric Tida azcemqac(xdi%t%sﬁom &P agetio nnlugnde) was added and

oot o azs oy ARSI AN e OB N Bt oo

simlar to Exangfl gofdsds, Iatsmpd Tor aﬁﬂnmgtcd\ami then exdragied fHRedtimed with ethyl acetate.

acet yl - 3- (2- et hoxy- et hox | of ur anos and f3 m xt 98)

af f or ded 220 n@] %&’@%Wgéc ?ﬁp ej?ﬁﬁl‘f d%wm?(ﬁﬁfﬁﬁ'd
Mz DVBO-d6) S zald% ioﬂ&ent]removgdt‘b gl 95@& crde %ﬂ)dﬁét; ﬁ%md@p&%u&vﬁﬁ
(m 211), 3.58-3.63 (m 1H), 3.76-3.81 (m 25 111), 4.19-4. 24 (

1H), 4.36- 4 43 mw@mawg ﬂsshs@r%atog@vlw}za 120 gilicagge] eplyrgg eluging wi 2
Hz, 1H), 6.87 ( Edlént O?Eﬁ'lyl ettt ﬁ%exa]al}ﬂd—% o(}Eéh Y60t O@gﬂ'}'ﬂmﬂo fBQW?gf
443.31. Elenental analySis for (CL7H22 H20. EtOA C
46.29; H, 5.19; msalmxmeofﬁmm éHNMngooMstcwla)rascml(dyz—4%mm
33 30 Preparati

i 220- 5. (3 - BUShIPL G AP N APr S AR Sk, 503 (), 3.72:3.85 (),
ﬂll poyrol mI %:4 a 2003133(79(&)) 073-964260 5. 95548 0nPETCLSRO@D/ 045589 HaN' "N |

Step 4: Preparation of 5-Amino-3-(3’-(2-methoxy-ethoxy), 2°,5-di-O-acetyl-f-D-

20 xyloﬁtranosyl)-3H-thiazolb[4,5-d]pyrimidin—2-one (95) '

In a manner similar to Example 23, step 1, using Acetic acid 1,2,5-tri-O-
acetyl-3-(2-methoxy-cthoxy)-D-xylofuranose o and S mixture (98), afforded 220
mg (42 %) of 95 as a fluffy whité solid: 'H NMR (400 MHz DMSO-dg) $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 (EST) [(M + H)"] found 443.31.
Elemental analysis for (C17H2N403S: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-thiazolof4,5-

d]pyrimidin—Z—or;e 99)
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The required sugar acetic acid

1,2,5-tri-0O acetyl - 3- but oxy- D- xyl of uranose aand /3 m xture (101) was
prepared ag follows: - 9/ \ / \ -1 Ob O l11'/ oa O, ~ ,
69 100 101§V°¥%°4(%\£€8°THF, nbutyl i odi de b. H2SO4, Acc1+Ac§€T’5"52§P§?545i£
Preparation of

1, 2- O i sopropylidene- 3-but oxy-5- O acet N#\/Ess%ll of uranose (100) Trityl
al cohol 69 (5 grans, 11.57 mmol) was mg(el ?h n-butyliodide (2.6
m, 23.14 mol) in THE (40nL). Tetr 83Ut W athoni um i odi de (427 ng) was
added and the m xture cooled in anice b .dnder a sl ow stream of
nitrogen solid sodium 10 hydride-oil m xt (1.33g, 60% NaH, 34.7
mmol ) was added in small portions.. The eaédtyon was stirred
overnight while warmng slowy to anbient tenperature. The reaction
was carefully poured into a m xture of satesrated ammoni um chl ori de
and ice and extrac hr. i 1. I ~eth h
portions were conbi ?@%,réquvl\rgg I’Silté%wngmgetuﬁ ag@i1%?«&59;&58%?-%%%?{3{0@5% N

and the sol ventygnéap afitaRA10D wis Shdpared bb fellowsdy oi | . The oil was
purified by flash chromat ography on a 120 _g silica gel colum using

a gradi ent of ethyl @ to give 1Q9 as a cl ear
/41 % . 1H N ) MHz, CDCﬁ)gE\ ; ﬁto
_86. (0, J=3.6Hz, IEP~ct~s1Nup J= sz.%

ﬁHh;]i'

ko33P

oil (2.32 g, 4.
6H), 7.26 (m 9 /
(m 1H), '3.86 (d ,‘3.’4 21D+, 3429 (m 2H9 184
(m 3H), 1.38 (m 3H), I%3 (m§ 20°211), Q t, /~o
J=7.6Hz, 3H) Step 2: Pggeparation Acetic,aei-»dJ 101
1,2,5-tri-O acetyl - 3- but oxy- D- xyl of uranose'™®a and /3 nixture ?101)

The trityl conpound 10%@%2.32_ , 4.75 mmol) was dissolved in 5%
acetic anhydride §NAE&E MRYGEREY (5 4CHEE8 ed in a cool water bath

and 0.02 ml s50f @ j :!JPi'éiJara%%n.\BPI,aQ@-@o?%@ﬁ@en@gﬁ%@&&égﬁ%lﬁ%gme

was added and thée m xture stirred overnight at ient ténpera
The reaction fl®ure was poured onto 150grams of ice and extracted

E %g&; ' ”]‘?fl ‘t"‘eﬁ 2 q gﬁ%{lﬂa ag%bzlo{:%ﬂ @'drflfis, 11139 OS5 RLEmBRAL RN b hiGHidY R &
mi, 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 amumonium 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, CDCl3) § 7.42 (m, 6H), 7.26 (m,
9H), 5.86 (d, /=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) | N
Step 2: Preparation Acetic acid 1,2,5 -tri-0‘—acetyl—3—buroxy-D—xyloﬁAranose
e and fmixture (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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dryness with toluene to give 3.19 g of a sem -solid. This was
purified using flash 5 chromatography on a 50 g silica gel colunn
el uting mnth a radlent of ethyl acetate in hexane (5-759 |ve
101(0. 760 ¥ g , 48% as an oily mixture of anoREF S”W

(400 MHz, CDC13) S 6. 38 (d, J=3.6Hz), 6.11(s), 5.2 (m, 4.50 (n)

4.31-4.42 (M, 4eid3adaddeda@n) theIniQtird ﬁmea%ﬁeﬁigm at afablen? tefnfefture, The
3.4-3.47 (M, 2.06-2.15 (m,1.51-1.55 89094&1”)
1

, 1. m,
10 Step 3: PrepRAGHIdRIxGHE BARPIRsedORtY: 1§6$apwfycezan@maﬁe@ba@eetms w
-6r-D | of r
o S/t oy SpSByle 3okl P S SRALEN Lt nglep. ARk tage
acet yl - 3- but oxydipnesy Iw;rhmbznmte giveahitp ng ansemlt;phd (Thoig Wwas arfifirddethg4shy

(8 % of 1Q2 a%:&n% g%a%h;? 8hh %o g-ls_ﬁ%ég Bel ol %'tmg Tt egra%].usmgL o eﬁly‘f Recfiite

Preparation “of
Ar ni no- 3- (3" - Buindweyarie-(B-769%)ad givarl0s y0. 76(Bg+ﬂ2|9Im01L @8%) %anmly m1xture of

d] pyri mdin-2-one (99);, In a manner simla e steg 102
of Pt dod 5y (womgs. oL BTk GO0 Sta GIoClsbh 6 86 . yeaFc) 605 (83 G, 4.50
CDC13) S 0.84

SRS 20 (1, Ehyedi Gpas b 25 .80 3 300 b, Syl
gm383(sz ? 9z gzgdz(lﬁ](nmrwl-wmmo,u 3-Jﬁ,(m),2)&92%94fm) 5.17 S-brfzund
356. 80. Exalfhl 578471 Féﬁ"z@f‘f”o"%go#m’éﬁ#j)ﬁd ’%/‘S ‘(%5 fiLS‘-Z et dth-

2',3",5" -tri- O aeitnos }.EHXMJ:I@?W J‘zﬂmﬁﬂib—one (102)
thlazolo[45d]pyr|n2| I n-2-orze (103 | O. A OO

0 25 103 The preparats BapmsF siplar @éij‘@mpk%ll% E@ﬂ usm,gzﬁ\@tls acid 1 2 -tri-O-
e O e
HOH Op O O y 1as@ vilite solid. Taken crude on to step 2.
15  Step 2: Preparation of 5-Amino-3-(3'-Butoxy- 0:D~wloﬁranosyl )-3H-thiazolo{4, 5
d ]pynmzdm~2-one (99) '
In a manner similar to Example 23, step 2, 102 afforded 5 mg (15 %) of 99
as a white solid: "H NMR (400 MHz, (CDCls) § 0.84 (t, J = 7.2 Hz, 3H), 1.27-1.32
. (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), 3.97-4.01 (m, 1H), 4.74 (t, J=9.2 Hz, 1H), 5.17 (brs, 2H), 5.38 (d, J
= 9.2 Hz, 1H), 7.96 (s, 1H); MS (ESI) [(M + H)"] found 356.80.
Example 34
Preparation of 5-Amino-3-(3"-methyl, 2°,3’, 5 -tri-O-acetyl--D-xylofuranosyl)-3H-
thiazolo[4,5-d]pyrimidin-2-one (103)

el
....OJJ\
0 O ..cl;l
Ve
25 ' 103

The preparation of the required sugar, 1,2,3,5 tetra-O-acetyl-3(S)-methyl D-
xylofuranose o and f#mixture (105), was prepared as follows: |
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a. i. Ac20, pyridine, ii.H2SO4, Ac20-AcOH Step 1: 1,2,3,5

tetra- O acetyl - 3-net hyl D-xyl of uranose aand, 8m xture (105) The di ol
104 [prepared as descrl bed by Lu and Just; Tetrahedron Letters 41
(2000) 9223 W¥I5796%B%09 g, 8.28 mmol ), was dissol ved i n RETHHP08FR45589
chloride (25 5 m) and pyridine (4.7 nil) was added. Acetic anhydride
(3.9 M, 41 mol) Was added along with DVAP (%0 ny) §E this mxture

was sti rred overni ght at anbi ent o tenperatur eo[ eagEpbon was
diluted with methyl ene chlo cwashed Wi tﬂ%&ﬁ ated ammoni um
chl oride. The aqueous phase wH8 ce "op t h et hyl ene
chloride, the organic portions c nbl ed drled ( Soé& filtered and
10 evaporated to give a col orl esstogi | . The oi | wasggdi s%ol ved in 5%
acetic anhydride in acetic acid (68 m) and sulfuric acid (0.02 nil)
was added and this was stirred overnight at anmbient tenperature. The

reaction was poured onto 150 g|atzd@mine,[1egsbsa&5®&lor ee tines with
nmet hyl ene chl ori de the organic phases conbi ned, wash twce with

sat urat ed sodi e ‘cA2EeNEIe-O-aeail-rriddhyyiofirgrase é*’dmdnﬁimé%‘b@péi ed
to 15 get 2.84 g of %ﬁdlhﬂ‘lﬁ}g%d’rgéﬁﬁ%g ’“P@&b?%'aﬁ& ?l%t eafrbf?f«%}ters 41

chromat ography on a Bl am” usi ng a gradi ent
ethyl acetate i(ﬁOMD)@é%%E]?BW gt 8)2&1@1(111), Wadigsoled. i6 nethyine chldﬁi@le(ﬂs

anomors. THONMARD ABOPYRGS B Godh it Silyagle §y Sl Stof o3k,
Hz), 5.75 (d, alidéd 8lbiay with DAMAP @50 shigari this Inixthr3dassthed bRmight A bR

(5?m n(Z) g3( g 1§gtf:1|(rigquram£&2 O'E'jljé rga%gpg I)wa@dglgtéil y{tﬁ ?r}qeg}ﬁe%e Cthll?l['lg EI?C{ v%g.slhgé] w?tL

xyl of uranosyl) -Ghfidbd &rﬁﬂbﬂhﬂm RSHARY %%@eeu%pmwws%c&&ﬁc@%fw&m
simlar to Exanple 23, step 1, usin tetra-0-acetyl-3- nethyl

D- xyl of ur anose raethyleng chlori tthﬁ@rga@ga;omcm pombiaed, 1irigd MgﬁQQ Blered 3@03

(2, “ory. 28" byt MR AR Y gRBIYARbsfhiveh Soncs i

4.41 (dd, J = lRefi ad @8 ard-ulfuris a8 (Q.00 ml) washddedznd thiswas ti2edl ( d,

f =4.4 He, 1). M 10 .

2006/ 066080 POERIERS) Hﬂ@%’géenq%ééé‘i"ie 6@%@0 lﬁ’hﬁ Bied o e orice,

El ement al anal yexkigctb@thréeCiddddaitidedylede Hilhide, fhe org@uﬁﬂxasdsl,coﬁabﬁﬁa Washed
12.57. Found C, 45.84; H 4.50; N, 12.47 c&x g 35 Pre%aratlon of 5
Ar ni no- 3- (5" - ( eyt eEatgd sadip picagonage, 2331&@9@ filtprethandsevaporated to

gl ucofu rangsy 1) geBbtel bl 22RbAl $nordidey Wabhifta3nRR1atH O bmiiabaph Mot 120

g silica gel column using a gradient of ethyl acetate in hexane (5-75%) toyield 1.2 g

(3.61 mmol, 44%) of 105 as a clear cil whose specira are consistent with a mixture

of anomers. 'H NMR (400 MHz, CDCls) 8 6.41 (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 1.6378), 1.624 (s)

Step 2: Preparation of 5-Amino-3-(3'-methyl, 2°,3°,5 ’-tﬁ—O—acetyl-ﬂ— -

xylofuranosyl)-3H-thiazolo[4,5-d] pyrimidin—Z—oné (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 mixtare (105), afforded 170 mg (28 %) of 103 as a
25  white solid: "H NMR (400 MHz DMSO-dg) § 1.57 (s, 3H), 2.03 (s, 6H), 2.07 (s,

3H), 4.04 (dd, /= 8.0, 2.8 Hz, 1H), 4.24 (ﬁ, 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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0- 0 0/1--O 0 706 The required sugar, pent a-OacetyI gl ucof ur anose
(108) was prepared as described below to HO3 '"p 0 O\ 11 to) 107
108 a. I—@%Oﬁ}) AcOH 10 Step 1: Penta-O acetyl gl ucof uranose
(108) gg@f@“ﬁyl i di ne-c~-D-gl ucofranose (107) (5 §CTHE2095/847p9)
was di ssol ved in acetic acid (180 m) and acetic anhydride (21.5 m),

cooled in a coodESI)vmerrHﬁafdmdﬂdl 9&|Eluﬁérﬁa1mhk§s1é BorQ2,AhoN,08949.3VaD): C,
added and the m xture stirr rs at _anbi ent terrperature The

m xture was pout®i: %9&65]501%57050%0 ARelte s (129: N51atied and t his
was. extracted four times with nethyl epg,ghl-®5 de. The organic
portions were conbi ned, washed twice wih saturated sodium

bi car bonat e, drPredaratibgFHAAmirendi(§ i(ﬂﬂeﬁwtm -effiyé) &, Hdi-Ol-bsetyl ¢BDelue.

This was purd fied an 1 Si | l a gradient of
ethyl acetate i ??2’5(3?\%‘ 1(3%519%%%0??8 3%"’ "g%g”eébg)g% nmol , 60% of
18 as an oil whose spectra are consi st th a m xture of 20
anoners. 'H NMR (400 MHz, CDCl13) S 6 411,\\ 23.6Hz), 6.12 (s), 5.58
(M), 5.41 (d, J=3.6Hz), 5.20-5.37 [y, 4. 56-4.62 (n), 4.02-4.18 (),
2.00-2.13 (m. Step 2: Preparation of e

5- Ami no- 3-(5' - (I, 2-di acet oxy- et hyl ), \Q\g‘ -G acetyl -fi-D

gl ucof ur anosyl )-3H—t hi azol o[ 4, 5-d] pyri one(106). 101 WO
2006/ 066080 PCT/ US2005/ 045589 1In a nanfler sjpffd ar to Exanpl e 23,
step 1, using penta-O acetyl gl ucofura +(108), afforded 80 mg (9 %
of 106 as a white solid: 1H NVR (400 MHz CDC13) 8 2.07 (s, 6H), 2.09
(s, 3H, 2.14 (s, 3H), 4.03-4.07 (m 1H), ¥847 (dd, J= 6.4, 2 Hz,
1H), 4.67 (dd,.J=12. 'Pber@qwﬂe&'%u%a}?entaﬁ)ﬁéet&l@fucm%&e (168)5@58?1‘&3&(‘&@ as®

1H), 5.68 (mll—l)l 5.97 10 (dd, J= 3
111), 8.16 (s, escnbedbelow

o}
HO O\f
! %nno )‘l\o%))‘ O%O
Lk TR

-

108
a.HQSO,,,, ACgO-ACOH

10 Step 1t Pém"a—O—acetylglucofumnose (108)
1,2-O-Isopropylidine- g—D-glucofranose (107) (5 g, 22.7 mmol) was
dissolved in acetic acid (180 ml) and acetic anhydride (21.5 ml), cooied in a cool
water bath and sulfuric acid (0.02 ml, 98%) was added and the mixture stirred 24
hours at ambient temperature. The mixture was poured onto 500 g of ice, water Was
15  added and this was extracted four times with methylene chloride. The organic
portions were combined, washed twice with saturated sodium bicarbonate, dried
(MgS0y), and filtered to yield an oily residue. This was puriﬁed‘ on a 120 g silica
gel column using a gradient of ethyl acetate in hexane (20-100%) to 'givc 5.33g
(13.66 mmol, 60%) of 18 as an oil whose spectra are consistent with a mixture of
20  anomers. '"HNMR (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—ethyi), 2°,3"-di-O-acetyl--D-
glucofuranosyl)-3H-thiazolo{4,5-d]pyrimidin-2-one (106) . |
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1H); M5 (ESI [(M+ H)+] found 499.40. Elenental analysis for
(C19H22N401080 1 IPA: C 45.95; H 4.56; N, 11.11. Found C, 45.92;

H 4.76; anpl e 36 Preparatlon of 5

Ani no- 3- (3™ %gg%ﬁgﬂﬁét hyl -, 2,3 ,5 -tri-0O acetyl -)6- D- PGHUS2005/045589
xyl of ur anosyl ) - 31t hi azol o[ 4, 5- d] pyri | ni di n-2-one (109) HZN)N N O O
\ 0i 1np~ p~-0 O Olh}lma};ﬁ&s'ﬂilﬁarrtﬁﬁluémpld 230gey 1, using penta-O-

br epar 6d as. 1 ol KEMEG IS L0 OFEOE @“1%63?“sx frestit 1N
O~ 110 HO 11 I 1 1 8B \

di oxane b. Acetj(l@%%ﬁz(%@g)aég&s’m’e%%e& T 04 Q,SA(?Z AcOﬁN??ﬁStl}eDfﬁf?
(1151)0 i _sl_ﬁpr opyl(!dd,fle=mé431fﬁ)Z IH),ﬂ(!ﬁﬂQd@,Jhymt_hf;O’rﬁz D) 5.B% by ls 2HDy, 53856 (m,
e epoxj.de e a C u ust.

Tet r ahedr on e;(llt rg%g’grfl?'éogg?ﬁgff§g§§’7€}b ﬁqgngQH%(ir#%ﬁ;—Dv\%%G(s
di ssol ved in digpanes E3I1 f%uﬁ\étgg\mciﬁlaﬁ@eﬁtaa&ﬁheﬂ (fd N,0,450.6
nmol ) and the reactlo(ﬁghtlaﬂg{tlgg[%ﬂ]o 50 degrees f I ﬁgt':ggs}mz|2 045
eact i on vas. cOBRE 3 Bith a6 Nehpkr Faura C. 489% i B M1G8H 1er 102
WO 2006/ 066080 PCTI US2005/ 045589 and Q. hje 1¢f absol ute ethanol were

added, stirred 5 mnutes and the m xture evaporated under vacuumto
give a solid. Thepsuliodofiadrduspetideeoimayd- af,3of -tri-O-acetyl-f-D-

10 xylofuranosyl)-3H-thiazolo[4,5-d]pyrimidin-2-one (109)
X =
N)*“N N o
0 nuo/”\

0770 O=<O O\fO

The required sugar, tetra-O-acetyl-3-acetoxymethyl-D-xylofuranos

erand ff mixture (113) was prepared as follows:
0

e
°§3 G Afjiﬁ( — oAy
., X m
5 S .
] J\po—[k .
~

o]
113

a. NaOH, dioxane b. Acstic Anhydride, Pyridine, ¢. HeS04, Acs0-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 mI} 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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CH2C12 and sonicated to give a very fine suspension of solid. This
was dried (MgSH4), filtered through Celite and evaporated to give
111 as a thick oil (1.81 5 grans, 8.22 nmmol, 999 . 'H NVR (400 WHz,
CDC13) 5 520060668803 6Hz, 1H), 4.4 (d, J= 4Hz, 2H), 4PGT/USP05/043589
3.83 (d, J=11.6, 1H), 378(d J 12Hz, 1H), 2.66 (bs, 2H, OH), 1.7
(bs, 111, OH), hd590%d of dbsblute dthadi (wv%re atldbd, 3ti8Bd 8 minutes and the mixture

1,2-0i sopropyl I dene- 3- (acet oxy- et hyl acet oxy) - 5- O acet yl - D- xyl'of ur an
ose (112) 10 Teéveperatedundermaquuglig siv: 2solidhdiby solidswel syspandediini2q0 ml of

Ul oved by oGS TG Sri AR RN G R e BRI YR AR,

vol ati |l es wer e @igii), diletedhrbagh Caliteaml avapotanel togosildlies p#ritk mh(édSl
bet ween net hyl ene chloride_and.s t I

aqueous pha M@éﬁ?%%%@t%%ﬁgﬂﬂmlﬁaﬁg%ﬂ'@%éﬁ?’c
portions 15 CO@A@F%@IZ'Qﬁ)@'\?ﬁ%&li}x),fﬂéé@rﬁdm@thg 7%QhVﬁI1§Hz 1H),

evaporated to get he residue was purified using

fl ash chromat og2é¢)ﬂ$,% Zﬂ, QHLZIWQDSslHJ QH) de¥2 @oitih33 (sBHY a gradi ent

G 512"l B P2y 8D st

J=3.6Hz, 1H), m2H) 451458(m211)435(dd J84Hz

‘(JS 2 g:j)z %H)5§J (s, 16 3? tgigl gﬁ'(e éll_g éﬁ_fz é?r@ S\r’gas3 solved n pyg'lﬁme?(}(}l)nl) acetlc

Tetra- O acetyl - Bk eriﬁt BY InhadPr v fldbd fNRSRd bR BIMIAP 850 Mb ) und thel 13)
The triacetate 11 ng) %301 mmol ) was di ssolved in acetic acid
r

(45 m), aceti @vrawn y@frf« ougsd e Yolatilys yere evapoatesd yndepyacuyie gndthe
sul furic acid 'Esﬁﬁ@ﬁdrﬁoneﬁqﬂggleéﬂn{% endlchib '56 gﬁo&ﬂhﬁ:ﬂ Smollivm dHtHdk

and this mxture was stirred overni ght at ent tenperature. The
reaction was diThe ae;uewst;ﬂnamvdwmmecbﬁwim mdlbyl(eﬁ@cmr)dmd thwmgamdpmmm:

wat er. The ter math

The organi CY%or‘fof%b é@@éﬁ)d;ﬂé%t%r "“’8‘*%"81’0 {g %ect gg r%l'
S ag ur at gd S gdl Thia desidas {lvmrmem/aﬁngﬂgﬂﬂchrﬁmatbgnaﬁhwﬁsa Bzmgsih&rgel eblumn
sodi um bi carbonate unti] nqg re bu n erv.

organi ¢ phase, WH&aFRIERHPILHY W@tﬂg&@@%&l@&ﬁ% %@Ileﬁeé) @rl’ﬂ% Bﬂ
conbi ne the Orgé’zi%)cofﬁfi.@%@%cﬁ:&%ﬂr%%(%ﬁ% 4dol1\tﬁ1§rc1§@g)5§¢@@9rraéemo

get an oil that was further taken to dryness with tol Uene to
113 as - a cl ear1H), 5.021mo2HYy, 4.31-89hiwl 2HR 7445 (ddo &8 4R /+2 8B s4b6rf¥ 22

e R A o e e ey

PCTI US2005/ 0455§@p 3{( Tetrd-Elabdii-B-(aberbybitbthydB-x$lofuyanoke, artl Pmixtak (113)
4.12-4.58 (m), 2.04-2.2 (many__singlets 0?

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 mﬂml) 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 toa large beaker and saturated
sodium bicarbonate was added. To this was added solici sodium bicarbonate until no
more bubbling is observed. Separate the orgahic 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, CDCls) § 6.42 (d, J=4.4Hz), 6.05 (d, J=1.6Hz), 5.79

103



Step 4: Preparation of 5-Am no-3-(3"-acetoxynlethyl-, 2,
3,5 -tri-0Cacetyl-)3-D xylofuranosyl)-3Hthiazol of 4,
5deyr|m one (109) 5 In a manner simlar to Exanple 23,

1, using tg#dléo%@@%’tyl 3- acet oxynet hyl - D- xyl of ur anos CgﬂléZ(@SlMSSt%
m xture (113) afforded 272 ng (37 %9 of 109 as a white solid: 1H NWR
(400 MHz ( DMBO-(dRF1SI22)0R5 (d5 /=BHEHZ), 2.8051.9F(m)3H) 2-4280h), 1.84-23 Lty 2. 09
(s, 3H, 4.20 (m .1H), 4.44-4.57 (m 3H), 4.79 (d, J = 12.4 Hz, 111),
5.84 (d, J= 5. é%es)iH) 6.38 (d, J= 6 Hz, 1H), 6.87 (br s, 2H), 8.37
(s, 1. N5 10 GBSk phihhatiohlyr -Aranad-(998celdomBhsyensab _Analassis Al
(C 9H22N4010S0. 1&%0 oy 34 A ce;tﬁ,?" G, Found e o,
H 4.44; N, 10. :@Bwﬁuﬁnwﬁra”é{ gz?azploéﬁéfddpyrmdmz one (109)

?hﬁg]zgf)oﬁ4( dJ pyrl rt |rI one&(tﬁ%i)’l%uﬁg’l%?;\#%paﬁ%%g)ﬁ%kbfgeq14 Step

1: Preparation féfoxymethyl- D-xylofuranos o and B mlxm:e (113) afforded 272 mg (37 %) of 109
5-Arnino-3-(2',3,5 -tri1-Qacetyl -/3-D X ofuranosg
t hi azol of 4, 5- dASyrohieoHd: @@Q}Vﬂﬁiﬁ HBrrsk® 288 6, I?@ 1 &HHRET

i forded 110 mivCEY oG A P Bl s AT O P KR

(CDC13) S 2. 08 384 (@H:,5.QHLUH)S6.38 ),/ =26 ¥R, (1), 6.31 (r,s, 2H4 3. 374 S H)IMS

1) 6. 00 (1 JESS g gy sy W0 13 etz 1 @ioBgatvls & Gy

(s,111); M5 (E315)61L@Mﬂ7mllﬁm%un&264933 E £4En, ab.8anal ysis for

(C16H18N408S): C, 45.07; H, N, 13 14. Found C, 44.86; H 4.17,
N, 13.05. 25 Exanple 38 Example 37

2(3H, by di ot %%byﬂ AT oRe iy B s e B N S
)=0 H2N , ~N H@lkoloMpS-tifpyriditin-Lidne (114)
HzN/bI:\l\/”:iFo

o
Rl

15 114
Step 1: Preparation gf 5-Amino-3-(2°,3’,5°-tri-O-acetyl-f-D-xylofuranosyl)-3H-
thiazolo[4,5-d]pyrimidin-2-one (114) '

In a manner sumlar to Example 23, step 1, using commercially available

teuﬁ-O;ace;tylxyloﬁnanose, afforded 110 mg (14 %) of 114 as a white solid: H

20 NMR (400 MHz (CDCls) & 2.08 (s, 3H), 2.10 (s, 3H), 2.18 (s, 3H), 4.42-4.45 (m,
2H), 4.52-4.56 (m, 1), 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, J = 4, 1.6 Hz, 1H), 8.15 (s, 1TH); MS (ESD) [(M + H)'1 found
426.93. Elemental analysis for (Clﬁﬂ13N4OSS): 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) '
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Stepl) Prepar ati on of 5Am no-3-(3'-0O acetyl-2',5" -di - O benzoyl

-3'-C net hyl - -

ri bof urano%ydgt hi azol o[ 4, 5-d] pynni di ne- 2, 7(3H, 6H) - di one (116)

OACa HIS A"t o NHN T ~O+ Mew/ H2ZN)N O TNSF%’%‘G‘S%Z
Bz0O ' Me Acd 032 4 115 116 a. BSA, MON, rt, 1 h; + sugar, TMSOITf,
60" 0, 1 h, 45% 5 5-Am no-3H, 6H-thi azol oP4, 5-d] pyri m dine (116 ng,
0.631 mmol ), 3'-C nethyl-ribfuranose 1%% ng, 0.598 mmol)

[ prepared according to the nmethod of Glka ~®@t. al. J. Med. Chem
2000, 43, 3704-3713], BSA (0.462 nil, 1H89 Anok) and acetonitrile (5
m.) were m xed vigorously at anbient t ure for 40 mn. Once a
honogeneous sol uti on was obtai ned, the me on was charged with

TMSOTf 10 (0.171 ni, 210 ng). Then the r#8ct o6n was heated to 60 C.
After 1 h the solvent was renoved by rotgry evaporation. The

resultant solid was dissolved in ethyl acetate (10 nL) and extracted
with saturated &mf)mmﬁ‘mwﬁa‘hm'n@;’? -637-B-anelvl-2Th edi-@deaionk-3phanehwaé D-

t hen back extrac et h tate (5 t he s anic |ayers
wer e conbi ned. A i"ﬁgy WF’%’@%&? f} 6?@@%&?5 (@u of the
organi c 15 phase, this was filtered off and di scarded Theoorgani c
phase was concentrated apnd - the resultant solid then trif

ether (5 nl ielding 1 459 id: 2 1H N
d6-DI\/S(O) 31)2% (br s,g‘ QZ[ SR n/;') %;mg%k(m—?ﬁ H%BJS\& ?‘m
411), 7.28 (br s, 2Hw ,rgm 1H) 6.42 (iez 1H), 482540%_121

3.38 (s, 1H), 2.01(s, 3H), 1.98 (s, 3H); [MH + m z 581.m St ep 2)

Pr eparati on of AcG 0Bz
5- Ami no- 3-(3' - G net hyl - (3 D-ri bof uranosyl )t hi azol of 4, 5- 16
d] pyri m di ne- 2, 7( 3H, 6H) - di*fone (117) 105 2006/ 066080

PCT/ US2005/ 045589 O ~ HI SSOb H5=0 HzN*N OIN HzN N' N N BzO
‘(7 HO Me ----11 Me a. BSA, MeGN, rt, 1 b; + sugar, TMSOTY, 60° G, 1 h, 45%.

5 5-Amino-3H,6H-thiazolo[4,5-d]pyrimidine (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 fempefature for 40 min.
Once a homogeneous. solution was obtained, the reaction was charged with TMSOTS

10 (0.171 mlL, 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 ethy! acetate (5 mL) and the organic
layers weré 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) yvielding 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, 25), 6.4 (m, 1H), 6.02 (n, 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  Step 2) Preparation of 5-Amino-3-(3’-C-methyl-3-D-ribofuranosyl)thiazolo[4,5-
d]pyrimidine-2,7(3H,6H)-dione (117)
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Acd bez Hd bH 116 117" b. K2C03, MeOH, rt, 74% Nucleoside triester
116 (100 ng, 0.172 mml) was di ssolved in nethanol (5 nL) and K2C03

(28.6 ng, 0Q.207 mml|) was added. The reaction progressed for 16 h.
The reacti S R&06588% r al i zed with acetic acid (24.8 ny, PETABRONAERT.
Then the 5 solvent renpved by rotary vacuum and the solid submtted

to HPLC purification (MCN H20) Yi el di ng 42ng( /() of V\/mte solid:
IH NVMR (400 MHz, d6-DVBO) 8 1un I 111), 6. 5. 80

(d, J =8.0, 1H, 5.36 (d, JF-rd\ 4’77@” 0 1H) 4.62
(s, 1H), 448(m 1H), 3.75 (m 358344 : 119(s 3H) ;
Anal ysis calc'd for Cl4HI 4N408§;LEE£25 H20. 0. 12 WH C, 39.33;, H,
10 4.34; N, 16.43; S, 9.40. Foun@gd Ge:39.77; H 4581w, 15.02; S,
9.69; [MtH + mlz 331. Exanple 39

5- Ami no- 3- (2' - G- et hyl -/ 3- D-ri bof dffanosyl ) - 3H, w7

6H-t hi azol o[ 4, 5-d] pyri m dine- 2,7-dione (120) 0 HN S-O H2N-N N HO
O Me HO SCH 15 120 Step 1) Prepar atf GfCse0n m74%.

5- Am no-3-(2',3,S Nﬁdleo@rd@@ﬂé’s@ét'll@ (tdﬁzﬂgtdﬂmlzmhﬁ@was dissolved in methanol (5
ri bof uranosyl ) 3H 6H-t hi azol of 4, yrim di ne- -di one(119) 106 WO

2006/ 066080 PCTIUS2HDE A HEES @092 @I%Oléw—aﬁlaql@di @@eaqﬁpmplqgfﬂm@z©i6
M H? H HZN N H ﬁzﬁlqua%nﬁf@as fevtralfBed WHHadeBE acid (ﬂtﬂ:@m%,l(ﬁéllz mmol). Then the

5  solvent removed by rotary vacuum and the solid submitted to HPLC purification
(MeCN-H,0) yielding 42 mg (74%) of white éolid: 'H NMR (400 MHz, ds-DMSO)
& 11.20 (s, 1H), 6.89 (br s, 2H), 5.80 (d, J = 8.0, 1H), 5.36 (d, J = 6.0, 1H), 4.77 (t.J
= 8.0, 1H), 4.62 (s, 1H), 4.48 (m, 1H), 3.75 (m, 1H), 3.58-3.44 (m, 2H), 1.19 (s,
3H); Analysis calc’d for C14H4N4OgS » 0.125 H,0O » 0.125 HCO.H: C, 39.33; H,
10 4.34;N, 16.43; S, 9.40. Found: C, 39.77; H, 4.81; N, 15.02; S, 9.69; [M+H]* m/z‘
331.
Example 39
5-Amino-3-(2°-C-methyl-3-D-ribofuranosyl)-3H, 6 H-thiazolo[4,5-d]pyrimidine-
2,7-dione (120)

o]

S
H.)\l>=0

15 120
Step 1) Preparation of 5-Amino-3-(2°,3°,5°-tri-O-benzoyl-2'-C-methyl-f3-D-
ribafuranosyl)-3H,6H-thiazolo[4,5-d]pyrimidine-2,7-dione (119)
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a. BSA, MeCN, 80 C, 2.5 h; + sugar, SnCl4, 80 O, 1.5 h, 42% To a
suspensi on of heterocycle 4 (268 ng, 1.44 mmol) in anhydrous MeCN (8
m) at rt %%g‘se% BSA (971 uL, 3.93 mmmol ). The resultant m xture
was heated V48 % or 2.5 h whereupon 2- G net hyl - ( 3- DEFERASFPA458%e
118 [prepared according 5 to Wlfe et al. T. Og. Chem 1997,
62, 1754-1759] (760 ng, 1.31 mpl) was added as a solution{in MeCN (6
m). To this m xture wasgpadded SnCl4 (276 ulL, 2.35 mmol yn

stirring at 80 C was sied for apy iomaal 1.5 h, TLC Osis

with 10% MeOH CHCL3 iWe}#d hat the rsagiion Was COH&%

mxture was cool ed " 1, i | ut ed Wi thOEt @8 (150 nl) gzaf
partitioned with a 1:1 mxture (100 10 mL) of brine-NaHCO3

aqueous phase was further extracted with EtOAc (50 nl), %% t9fe
combi ned organi c phases vere dried over I\ﬁgsm filtered and,
concentrated. The residue was submtted to HPLC (Si @2, 0-4% IV%O—I—DCM
to afford 353 ng (42% of a white solid: 1H (400 M4z, DVBO-d6) S
11.3 (br s, 1H), 7.93-8.08 & B 'Y‘ﬁCNé°|%25hi+8‘§af7S”§'78THﬂ5?1%7

7.33-7.66 10 b
[ 50500 (1L 06 Sty e s o

3
Preparation of &bkt QB&A@H—&I’ 3% Wl)bﬁﬂpmmﬂwawted
t hi azol of 4, 5-d g
HZNI ~N f O~ Bz]%@fg}f\gghé"% %89%%%%@39—@%%&0% [%!P“%EW&
rt, 34% A 8 xtwWolld etrillcl OgiCirml 1999562173497 5Aq%60mg, 103 BRmolywedsadded
SCe SRR I NN TR AR
seal ed tube for i
concentrated t hl%ﬂlo UQ‘.[H‘ itk :It(SO*"ELv@s c@ﬁt‘iduteﬂ ?@@Qﬁdlﬁwqm analys1s
affording 36 of the title conpound as a white 107 WO

2006/ 066080 PCTWLﬂS MSABLFECLs dnstiqatpd dhat dhre negesion; Was semplgte: The-mpxdayg wa
1, S0 ) Sty gl OBy o i o
1 H) . 3.95 1br =) aflkjne-14a O3 The a(lucpusmha)s¢ was Rthémxtragte@with EtQAQ£50
(s, 311); [MH & Wand %33 com%)l(neg%rgamc phases were dried over Nap;SQs, filtered and
concentrated. The residue was submitted to HPLC (SiOs, 0-4% MeOH-DCM) to
afford 353 mg (42%) of a white solid: q (400 MHz, DMSO-ds) _5 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-p-D-ribofuranosyl)-3H,6H-
thiazolo[4,5-d]pyrimidine-2,7-dione (120)

JIS>=0 b )\ :\FO

—— a H:N
0O
’Yi H°“d_
Me Mo

B0 OBz ' HO

119 120

b. NHg (g), MeOH, rt, 34%.

A nﬁxh;tre of nucleoside triester 119 (209 mg, 0.325 mmol) and MeOH (10

20 ml) 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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5
5- Ami no- 3- (3' - deoxy-/ 3- D-ri bof uranosyl ) - 3H, 6Ht hi azol o[ 4, 5-d] pyrinzid
lppg;)g,r ;ii gh‘pcgfoogf&%@o O HNS=O H2ZNN N HO O "OH 122 %CTRIS%&)smsssg

5- Ami no-3-(2',5' -di -G acetyl - 3" -deoxy-/3-D-ri bof uranosyl ) -

3H, 6Kt hi azol O[élolﬂ #Hlep Wophiliztione - B,(Z00hMene DMS3.1/,)® 11N 8 (s>1=ﬁ) 6©2$brs, 2H),
AcO-00Ac a HH ~O + lam// H2N NN H2NJ~\N H OAc_AcO ~( y bAc

121 10 a. BSA, SRBEN, 1H) 5.18-128 (braggHd, 470sbrs, 1Hod.5¢, (dd; 4‘. 145%5 %IH),

TSPl on O DSSS (B it £ LeqBfaunzeod erhn, 304 Gsayybat yigsaee

62.5 mol). The resultant m xture waEdampr4ed into a 40 C oil bath

i ok react | on -8 keP RAERLdh PRy S SHo e e 4 SRl el 7

stirred for 2. 5 h whereupon it was conggpt( ]_Q,Qﬁd via rotary
evaporation to a residue that was partitioned between EtQAc (300 ni)
and pH 7 buffer (100 nlL). The organic phage was dried over Na2SO4 and
concentrated to a residue that was tritug >='th Et OAc and t hen
filtered to yield 2.31 g (29% of fipg-wjte/solid. The filtrate was
concentrated to a residue that was 20 subm ptled to flash

chromat ography (Si @2, 0-6% MeOHDCM tBatffor/d 1.12 g (14% of very
fine pale yellow solid. Altogether, there Vs, 43% conbi ned yield of
nucl eosi de 121: 'H (400 MHz, DIVBOd6) 8 11923'? , 111), 6.95 (br s,
2H), 5.79 (d, J = 2.0, 111)559(dJ ,IM428434(m1H)
4.22 (dd, J= 3. &ep 1P Peepatdtion, ofiQ&iWﬂﬂOﬁ#ﬂ%&wylmwﬂ%hmﬁﬁ@sﬂ)

3.99 _(dd, 1J;762§@,§}iltkzdzoiyﬂl a%pyrum%me%%glone I(_PZI) 04 (s, 31-1),1.98

(s, 3H),
0
0. _LOAc [ »=o
s, s~ e Wb
HN N N OAc Aco"\d
"OAc
6 1B 121

10 a. BSA, MeCN, t, 1 h; + sugar, TMSOTF, 60° C, 1 b, 46%.
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 it 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
TMSOTE (5.65 mL, 31.2 mmol) was added dropwise. The thick reactior mixture

15 was immersed into an 80° C oil bath and stirred for 2.5 h whereupon it was
concenirated via rotary evaporation to a residue that was partftioned between EtOAc
(300 mL) and pH 7 buffer (100 mL). The organic phase was dried over Na;SO4 and
coneentrated 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 (8i0», 0-6% MeOﬁ-DChQ toafford1.12 g
(14%) of very fine pale yellow solid. Altogether, there was a 43% combined yield of
nucleoside 121: "H (400 MHz, DMSO-dg) 6 11.23 (5, 1H), 6.95 (br's, 2H), 5.79 (d, J
=2,0, 1H), 5.59 (d, J=7.2, 1H), 4.28-4.34 (m, 1H), 4.22 (dd, J =3.2, 12.0, 1H),
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(in, 111); [M+rl-1]+ mz 384.8. Analysis cal'd for: Cl4HI6N407S ' 0.5
HO C, 42.74; H 4.36; N, 14.24; S, 8.15. Found: C, 42.72; H, 4.22;
N, 14.15; 8.19, Step 2) Preparation of

5- Ami no- 3- ("3 204&88898% | - D-ri bof uranosyl )-3H, 6H 5 PCT/US2005/045589

t hi azol o[ 4, 5-d] pyri m di ne-2, 7-dione (122) H'YS)-=Ob 0 H NI"~NN H
NN'N O ~O IN Ao &id, /£ 64, 1hACITHH2.58-2.652@n, 18), 2<CRAEE3 HjyR O (s,13H), 1/91052.04

(30" S50 uebb B RASbtrfionl (SE AT
mxture was stig4@dy 1494; 48 15 FhRI CQuenegd. i N) 15HO5cs (68 nl, 12

mml ), stirred 30 m'n, and finally 10 concentrated via rotar
evapor at i on. Thﬁ’eepr@d?rdwaﬁezsOﬁiﬁuimeﬁéﬁ-dﬁbwwib@%mn(?&’lkm?Qé- m.) ,

and then triturate ' wat et 0,.m he solid material was
filtered, véasﬁ%&z&pﬁ#&&y&mz{z%%@w&@ air dried, triturated with
ether (250 m.), and filtered t& provide 1.17 g (624 of nucl eoside
122 as an off-white solid: 1Huf s, MHz, DMSO d6n 826 (br s, 1H),
6.93 (br s, 1H) 7.14 (d, J :2,&41 © 5.39 (d, J5I5/Z%4, 1H),
4.74-4.79 (m 1H), 4.65 (t, "4t 8Ugy 1M 2 09=4 "% (M H), 3.41-3.43
(m 2H), 2.23-2.30 (m 1H), ﬁoﬁ(ﬁédd, J = 2.4, H67AY 8. 4, 1H)
1.76-1.81- (m 1H); [MH + @ nut )1.5. Anal ysis cal*d for:
CIOHI2N405S ' 1.25 H2Q C, 37.20; M* 4.53; N, 17.36; ¥ 9.93. Found:
C, 37.06; H 4.27; N, 17.14; S, 2@4. Exanpl e 41 20 122

5- Al ni no- 3-(2' -deoxy-/3-D-ri bof uranosyl ) - 3H, 6H-t hi azGl o[4,5-d]pyrimd
ine-2,7- dione (130) O HN' YN O H2NN HO O H6 130 109 WO

2006/ 066080 PCT/ US2005/ 045589 Step P)ePrdffqidti*én of
5- N- Acet yl - anmi no- 3- (Toda fspésivhwf ancsaside-diddted B21 (1.91 g, 4.97 mmol) in MeOH (50

mlL) at rt was added K;COj3 (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: 4 (400
MHz, DMSO-ds) 6 11.26 (br s, 1H), 6.93 (brs, 1H) 7.14(d, /= 2.4, 1H),5.39 (d, J

15  =4.4, 1H), 4.74-4.79 (m, 1H)}, 4.65 (t, = 5.6, 1H), 4.09-4.16 (m, 1H), 3.41-343
(m, 2H), 2.23-2.30 (m, 1H), 1.78 (ddd, J =24, 6.4, 8.4, 1H) 1.76-1.81 (m, 1H);
[M+H]* @ m/z 301.5. Analysis cal’d for: C1oH12N4OsS " 1.25 H,0: C, 37.20; H,
4.,53; N, 17.36; S, 9.93. Found: C, 37.06; H, 427; N, 17.14; S, 9.84.

Example 41 |
20 5 —Aiﬁino-3- (2°-deoxy-f-D-ribofuranosyl)-3H,6H-thiazolof4, 5-d]pyrimidine-2,7-
dione (130)
o
HN 5
HQNJ*\N I N>=0

0
)

H

O‘l’c'

" 130
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t hi azol o[ 4, 5-d] pyrim dine-2,7-dione Oo AS~4 s NHOHHN ~O AcHN N
N ACHNI-\N N O MOH A -O AcO 27% HO Y Y Ac6 OQAc HO OH 123 124 To
a suspensi f lsatoribine tetraacetate 123 [ CAS # 533897-42-6

pr epar ed ag‘g)oﬁlaf’%%&oo Webber et. al. US Patent 6,924, 27%f /(Ufgloghﬁsw
25.4 mol) in MOCH (180 nlL) was added concentrated NH4OH (180 ni).
The resul tant rSregt UrRrepavastiosdfi sk Netevl-BmMoes-GRDQMbdfkranbsl )36t 1 at ed
and submtted to flash chronat ogra yhy (Si 2, 15-30% I PA-CHCI 3) to
afford 2.50 g (@inagloihi-dwatisdines? 7 ¥aeas a white solid: [MH + mz
359. 10 Step 2) Preparation of © o)
5-N-Acetyl -am no-3-(5 -Otert; di met hyl si |yl - /%
ri bof uranosyl ) -3H, 6Ht hi azol o g d ri RM,dHne- 2, '

5
neg=o0 TBSClI, Im

HN'N O "HN NN AcHN-N O & 879%0 HO—YF HO bH 124
125 To a solution of triol A;@A@m g,M6>H93 mpl W0 JDVE (15 nl)
was added sequentially im dazol e\ (943 ng, 3.9 ol )\apd TBSC1 (1.04

g, 6.93 mmol ) at rt. 15 The rggul bant m xture was 5|r ed 1 h, then
diluted with EtOQAc (300 nL) and extracted with water (fl x 100 ni)
then brine (100 nlL). The organigphase was dried o Rr Na2SO4,

concentrated and triturated with ether to afford 2. g 67% of
si | oxane 125 as an (ﬁqawqﬂ@%@ﬂsamﬂbﬂe(twmnm ] 38§7f@ &6 (br

2 15 k18 o prirteducediting 0 pRbadin of Gy buddic 91925 & 95 4fpgoD in
4.13 (dd, J=10.M¢OH.(530 &iH) waSadded So8nirated NHYOH (330@L3. THe (emltantfnixture

I%r 2[8) ag Zt i gﬁlzﬁ v9a3834 g& 1h w']'?ei:cupon R v&as conc'&fratéwnw summltte 10 ﬂas%[ ep 3)

5hN- Ac e]'E yl - am b@gcﬁndt@mﬂjﬁ(&fﬂg, bﬂw%gmetcllmlmol afford2.506'g-(27%) of acetamide
D N5 > B2 179) o
t hi oxo-f3-D-ri % %ggr‘\h?hsu%sohd [M+H|jkt |3a5§o o[ d] pyri m di ne-2, 7-di one
10  Step 2) Preparation of 5-N-Acetyl-aomino-3-(5’-O-tert-butyldimethylsilyl-f-D-

ribofuranosyl)-3H, 6H-tkiazolo[ 4,5-d]pyrimidine-2,7-dione

HN
S)=0 TBSCI, Im )El: =0

AGHN —_— AGHN

N DMF, 67%
HO . ) TBSO
HC'S bH ' HC§ bH
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 1t.
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;S0,, concentrated and triturated with ether to afford 2.18 g (67%) of
siloxane 125 as an off-white solid: "H (400 MHz, DMSO-ds) § 12.16 (br s, 1H),
~ 11.81 (brs, 1H), 5.81 (d, J=4.77, 1H), 5.34 (d, / = 5.13, 1H), 5.03 (d, J = 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-f-D-ribofuranosyl)-3H,6H-thiazolo[4,5-d]pyrimidine-2,7-dione '
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110 WD 2006/ 066080 PCT/ US2005/045589 O OHNHN Si Ol >=0 AcHNN N
MOON AcCHNN N TBSO'~y A p,l 67% TBSOp_ Y\__/y HOVCH 61b S 125
126 To a | f diol 125 (1.00 g, 2.12 mmol) in MeCN

was added %ﬁéﬂ%?f ng, 4.23 mol) at rt. The resul t anfCHL mg;/g:;s%ﬁ
stirred for 18 h whereupon it was concentrated, submtted to flash
chromat ography (Si 2, 40% 5 Et -CHC13), and trltuPat ed with ether
to afford 730 ng (67% of a V\/n' lid: 1H (400HMA|§IS O-d6) S
12.18 (br s, 1H), 11.75 (br s 6. 2;1,.,15524 -05.79 (br
s, 1H), 4.35 (br s, 111), "br NS 1 (s, 3H),
0.84 (s, 9H), 0.01 (s, 61 %
d

reparation of
5-N-Acetyl - am no- 3- (5' - Otert bu |metﬁyf5|lyl - xy-/3. 10

D-ri bofuranosyl)-3H, 6Hthiazol 964 dird] pyri m di ne- 2 1& one 0 HN HN

0S- s~ o NI I )OACHN NO AcHN N N Bu3SnH, JO fo Al BN TBSO HNN
TBSO PhMe, rix HO AcHNN Qu O 71%Q S 127 (maJor) TB3D | 126 OH 128
(mnor) To a suspension of thiocarbonate 126 (712 ng, 1.38 mml) and
Bu3SnH To a solution of diol 125 (1.00 g, 2.12 mmol) in MeCN (50 mL) was added

TCDI (754 mg, 4.23 mmol) at 1t. The resultant mixture was stirred for 18 h
whereupon it was concentrated, submitted to 'ﬂash.chromatography (5102, 40%

5 EtOAc-CHCly), and triturated with ether to afford 730 mg (67%) of a white solid: 'H
(400 MHz, DMSO-dg) § 12.18 (br s, 1H), 11.75 (br s, 1H), 6.21-6.24 (m, 2H), 5.79
(brs, 1H), 4.35 (br's, 1H), 3.72 (br d, J = 6.6, 2H), 2.21 (s, 3H), 0.84 (s, SH), 0.01 (s,
6H); [M+H]" m/z 515.
Step 4) Preparation of 5-N-Acetyl-amino-3-(5°-O-tert-butyldimethylsilyl-2’-deoxy- -

10 Dnriboﬁmnosyl)—é’H,6H—thiazolo[4,5-d]pyrimidine—2 7-dione

HNJ& >=0 AcHNHNJj: 7=

0
AcHN
BusSnH, 1BSO N 5
AlBN T =0
TBSO —_— PN

Lt PhMe, rilx HG AcHN” N7 N
3% © 1%
6.0 0
Y | o ™Y
s 127 (major) /

o
)

126 OH
128 (minor)
To a suspension of thiocarbonate 126 (712 mg, 1.38 mmol) and BusSnH

(2.66 mL, 10.0 mmol) in anhydrous tolaene (140 mlL) was added AIBN (30 mg,

0.18 mmol) at rt. The mixture was immersed into a 130° C cil bath for 15 min then
15  removed, cooled, concentrated and submitted to flash chromatography (SiO,, 80-

100% EtOAc-CHCIy) to afford 450 mg (71%) of a mixture (2:1) of 2'-deoxy and 3’-

deoxy regioisomers (major isomer reported): 1H (400 MHz, DMSO-ds) § 12.12 (br

s, 1H), 11.82 (br s, 1H), 6.26 (i, /= 7.0, 1H), 5.22 (d, /= 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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(2.66 nL, 10.0 mol ) in anhydrous toluene (140 nL) was added Al BN (30
ng, 0.18 mml ) at it. The mxture was i Mmersed into a 130 C oil bath
for 15 mnﬁ&]% /i% enoved, cool ed, concentrated and submtted t

flash chro 3? P.’{9 (Si 02, 80- 100% Et OAc- CHC13) to af FSF’&IS%@W’%%
(71% of a mxture (2:1) of 2' -deoxy and 3'- deoxy regioi soners

(maj or isomer r S@pﬁD Bde)aaralﬂdn(qﬂﬂ@f M&Zyl—aﬂ%dﬁ%d&xﬁ&ﬂ-&xbﬁﬁd’mno&yl}?ﬁ)ﬁﬂ-
11.82 (br s, 1H), 5.22 (d, J=14 1H),
4.31-4.34 (m ?ZvﬁzolOé“égU@’rwd(ﬂmz 72414?'163 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); [MrH + m z 457. 1111m 006/ 066080 PCT/ US2005/ 045589 Step 5)
Preparation of 5-NAcetyl - Apnil o>%°(2 - deoxy-/ 3-D-ri bof urangsyl ) - 3H, 6H
t1zi azol o[ 4, 5-d]pyri A& n& 2Y7-dione 0 fO H >=O0 AcHN M N.O HNI' S
A" 1} TBSO' YO O ) ACHN-N,1 N HIN| I\/L“sGN OHN%?:X}%EBMN N
O 16% HO" Yy 127 (major) O O HO 1@9

suspensi on of the regi oi squers (744 , 1. mij) from tepld4 5
(above) in MeCN (30 nL) at rt wasac % aqifous HAQU1.67/m.). The
reaction mxture was stirred 1 h wh nit was concernfated to a
purpl e residue that was ‘EEB#™ t eBPSP0o sh chr onmat ogr aphy’ ( Si 02,

1.5-15% MO+ DCV), affording 503 ng (92%,,0f a mxture of

regi oi somers that was further purified via HPLC (MeCN- "H2Op9t o
provide 169 nmy (31% of nucl eosi de 128mamna white solid after 10

| yophilization: 'H (40 S 12 H) ,
6.26 (t, J= 7.0, 1H°2 i‘M%“SEP%%%erﬁe%‘?ffﬂ?{“éﬁ%ﬁg%z ’}58 {"H}"J[ﬁ?ﬂ? ,g%""P 2
3.38-3.53 (n§ 4B8dvel HQMeEI\B(SO @) at ki)as addedN 86 aquizbhs HE (067 AL 9.3 HeSeaction
111) ;. [ MrH +m z 343. . . .
mixture was stirred 1 h whereupon it was concentrated to a purple residue that was
submitted to flash chromatography (SiOz, 1.5-15% MeOH-DCM), affording 503 mg
(92%) of a mixture of regioisomers that was further purified via HPLC (MeCN-
H,0) to provide 169 mg (31%) of nucleoside 129 as a white solid after
10 Iyophilization: "H (400 MHz, DMSO-ds) 8 12.14 (s, 1H), 11.85 (s, 1H), 6.26 (t, J =
7.0, 1H), 4.30-4.32 (m, 1H), 3.69-3.71 (m, 1H), 3.38-3.53 (m, 4H), 2.92-2.98 (m,-
1H), 2.19 (s, 3H), 1.97-2.03 (s, 1H); [M+H]" m/z 343,
Step 6) Preparation of 5-Amino-3-(2’-deoxy-B-D-ribofuranosyl)-3H,6 H-
thiazolof4,5-d]pyrimidine-2,7-dione

0
§, HN S
#O ! >=0
- KoCO ,
AcHNJ\ N s H,_N/I\N N
o 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 KyCO3 (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: us| (400 MHz, DMSO-dy) 6 11.16 (s, 1H), 6.90
(brs, 2H), 6.22 (t, = 7.0, 1H), 4.27-4.31 (m, 1H), 3.67-3.71 (m, 1H), 3.52 (dd, /=
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Step 6) Preparation of 5Am no-3-(2'-deoxy-/3-D-ribofuranosyl)-3H 6H
tliiazolo[4,5-d]pyrimdine-2,7-dione O AcHNN K2CO3 HZNN MeOH O HO'
A"7 36% y?cgo 5 129 130 To a solution of acetam de 129 %{{:’Lﬂ%Q
ng, 0.494W "% 04 (10 nL) was added K2C03 (158 mgPCTUBPOMRASHS?
at it. The resulting m xture was stirred for 8 h whereupon it was
quenched with HOAG, £.518T), 840 (&d 4@ mmlg)2, 11;19@@612 Qgtxﬁdlmﬁ@g?%mf-ﬁ@@
to HPLC ( MeCN-H (i to afford 1 m}i] 84% of the title conpound

20 as a white s &Sa%lflbm%pw(zﬂﬁ %Yfﬂs qale’ d o iz NS dLA8 C, 3773 H,
11.16 (s, 1H), . 4.31 (m
111), 3.67-3. 716'4?7101\71@?03%%%& Fggn O3 B 2008 T .

PCT/ US2005/ 045589 11.3, 5.5, 1H), 3.40 SdidmeJ=11.7, 6.2, 1H),
286293(m1H) 1.97 (ddd, J=12.9, 703,1H) [ MtH] " t301.

Anal ysis calc'd for CLOH12N4A05S H2O C, 37. Z. 4.43; N
S, 10.07. Found: C438.13; H 4.27; N, 17.40; ] Ig)megg Sche 39:0 HN

HNj!-'CS O OH PN' N HNS~Ayooo*@A BzO-~ p“laNbNH
B.O _ iy~ Jy HZN'ININ-® H TH 22779 2 By .BSH®
CH3CN, 80 C, 3-#"h™% m) K2C03, % t, overnight, Exanple 42
Preparation of o e mo”
5- Am no- 3-(3' - deox - et rglyl i déne-/' - D-ri bof uranosyl )-3H, 6H

a)B TMSOTf CH3CN, 80°C, 34 h .

5 b) KoCOj3, DMF, it, overnight
Example 42

Preparation of 5-Amino-3-(3’-deoxy-3’-methylidene-f-D-ribofuranosyl)-3H,6H-
thiazolo[4,5-d]pyrimidine-2,7-dione (132)

o
oy
. >=o
Hzm’k\N N .
Ho’ji/

OH
10 132
Step 1: Preparation of 5-Amino-3-(2 -0-acetyl-5'-0-benzoyl-3’-deoxy-3’-
methylideﬁe-ﬁ- -ribofuranosyl)-3H,6H-thiazolo[4, 5-d]pyrimidine-2, 7-dione (131)
o]
HN S
NN I =°

BzO

131
15 1,2-di-O-acetyl-5-O-benzoyl-3-deoxy-3-methylidene-c, B-D-ribofuranose
(127) (132 mg, 0.39 mmol) [prepared according to the method of Gﬁmdet 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 stitred for another 0.5h. The mixture was then heated to 80 °C. TMSOT{
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t hi azol o[ 4, 5-d] pyri m di ne-2, 7-di one (132) JJO HN Y5>==0 H2NN N
HOH OH 10 132 Step 1: Preparation of 5

Ani i no- 3- (2 O acetyl -5' - O benzoyl - 3' -deoxy-3' - nethylidene

f-D-ribo)" W%%P&’%G?%SH, 6H-t hi azol o[ 4, 5- dJpyri m di ne- 2, 7PETIRYOF/443989
JJGgj HN SO H2NN N BzO QAc 131 15

.1, 2-di - O acet y(o. B)ﬂnheﬂzglﬂmﬁ}\dME@m@ﬂﬁYéabﬁ'&ﬁ@as%ﬁre@féﬂ mﬁ&fr@m
(127) (132 ng, 0.39 mol) Ealng’epared according to the nethod
m

Grardet et al.° G Uppego mmezmonmsalécr‘@erltgmgl]tommmmemdn

t itril 5
2 A o 3H oh ¢ AR &Ry £t 7.4 SIREEOM Rubipoy and 10 M NgHROL, D), The
nol %] vv?sda;jded mixthee wasxixtreaedwith CEFBGL LB kri0anl) dﬂle(&oﬁbhﬁd bafanit E1veis were
was heate

0 fter.5 m t C,. BSA 9 nm, 1,18 npol)
was added an tﬁ’é%’r'?‘fik‘flﬂjr emﬂ'éeds}’flafl' &%ﬁﬁ‘o”rﬁd&ﬁﬁ?ﬁﬁ pteg insvacpo.” Phgerude
m xture was t hegrddgatvad gﬁ]ﬁﬁ&ﬂb 1&&{5@5{ .
PCT/ US2005/ 0455 B 0. )QO mol oma%é%pﬂ@éﬁg‘)g]@@?%gg?}éggz?%go

was stirred for affod 6%@33&)09@)31@51@%@3@%&1&|EMN@QM§@I¢@G&MS
al l oned to cool t Lo, hdb

buffer (1.0 M Semafedt %%Wl\%@@g“ Qﬁs TR P o ¥R oRp oM.
ext Lagt ed \r/]m th 6]&2(%2;43 XH16.780n, 1]?|I)1]6 mﬂmﬂemmx gzagﬁl bHy @[s (ms?IH),
washed wit ri I an ed in vacuo.
crude pr odﬁ@ @@9( 8?5&#‘@@@69%1 cRig g’?ra‘foﬂ% NaPp»0. @Oﬁy%;alc d:
MeOH- CH2C12 to caﬁzf@sd{%m (4.3%s, @flslﬁyhnascasslsggﬁt 4:5?1 N% @05'6117 H
NVR (400 MHz, CDCI3) S '9.85 (s 2H), 4 (m

114), 7.417 (t,Sgp2: @repﬂqaon 0£(3é®|j%-§mtmi*/§ -de@mi r(terhyladeaeﬂ -D-1H) ,
5.73 (m 11-1) : ribo ﬁ?m(ogyz ?It?u;a%blvf# szng 7549 d33) 10, 10

2.00 (s, 3H); erent a
C20HL8N407S0. 7E(3®)c5 Amho-sets’ -fhetdxgnfiyl Bf, 5’4d15C7—,acé’lsbrl EQeédy-pD- 6. 16;
found: C, 5?5 59; Hibot anos 1) 3 ﬁj thlazolc% ’5- éﬁpymm‘]am-z-one 131 (113 mg, 0.25 mmol) was

dissolved in methanol (5 mL) at ambient temperature. Potassium carbonate (38 mg,

0.27 mmol) was added and the mixture was stirred at room temperature overnight.
Upon comple_tion, acetic acid was added (34LL} 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-dg) & 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-hyéiroxy—ﬂ-D-xyloﬁmnosyl )-3H, 6H-
25  thiazolo[4,5-d]pyrimidin-2-one (134)

HN)t >=O
‘ﬁ wOH
CH

CH
134

Step 1: Preparation of 5-Amino-3-(2°,3°,5’-tri-Q-acetyl-f-D-xylofuranosyl)-
3H,6H-thiazolo[4,5-d]pyrimidin-2-one (133)
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Step 2: Preparation of (3'S)-5-Am no-3- (3 -deoxy-3' anet hyli dene/-D-

ri bof uranosyl) - 3H 6H—t hi azol o[ 4, 5- d] pyrimdin-2,7-di one( 132)
(3'S)-5-Anm no- 3- -acet oxynet hyl -2' , 5" -di - Oacetyl deo -%3 D 15
ri bofuranoé‘gﬂao % PEWI azol o[ 4, 5-d] pyrl m di n- 2-one 131 (1T§Tﬂ% 005043589
miol) was dissolved in nethanol (5 nL) at anbient tenperature.

Pot assi um carbonate (38 ng, 0.27 mol) s added and the m xture was
stirred at roomtenperature overnight.yy conpl etion, acetic acid
was added (34L) and the mixture was stilgr ther 30 mnutes at
roomtenperature. The m xture was cdittentr aned, Qurified by HPLC, 20
then triturated by EtOAc to afford 49 ng (6 132 as a white
solid: "H NVR (400 MHz, DMSO d6) 8 11.56 : 1H), 6.82 (s, 214),
5.80 (m 1H), 5.62 (m 1H), 5.16 (d, ¥14.4,02H), 4.51 (m 1H), 3.53
(m 2H), 1.89 (s, 2H); [MH + 313.07. E?arrpl @3 Preparation of’
5-Amino-3-(2 ', 3, .S -tri-hyrlroxy-,|-D 8l of uranosyl y-3H, 6H 25

t hi azol o[ 4, S—d]pyrlmdln 2-one (134) ffOjj HN , S>=0O H2N, NN O
ICH O H H O 134133 Bpnner SIFM]@Jp@r%taﬂuﬂB‘tﬁ Stepl using commercially available

S 6 O avol of £/ NPT Y i RS G AR e o200
PCT/ US2005/ 0455gisld a@a@dnteislalﬁdhl ™ rmlmoo M PPN 0)S B ’.’;Z‘Bsalﬂ?@@gr(br s,
simlar to usi ng_conmmer ci al I'y avai | :
tetra-O ace?jl %p@éﬂgs’e' 8. %4% .18 (@ik+ éﬂiméﬂdw@&(ﬂ@, Jwa8.6, 2.3
generated. in 208, 1K), 4.14 (m, 1H), 4.26 (m, 1H), 4.16 (m, 1H), 2.08 (s, 3H), 2.04 (s, 3H), 2.00
(s, 3H); [M+H]" 442.8; Elemental Analysis for C16H;sN409S-1.0H,O: calc’d: C,
41.74; H, 4.38; N, 12.17; found: C, 41.92; H, 4.23; N, 11.71.
Step 2: Preparation of 5-Amino-3-(2°,3°,5 *-tri-hydroxy-3-D-xylofuranosyl)-3H, 6H-
10 thiazolo[4,5-d]pyrimidin-2-one (134)
In a manyer similar to Example 42, Step 2, 43 mg of the title compound
134 was generated in 67% yield as a white solid;: "H NMR (400 MHz, ds-
DMSO0) & 11.24 (br s, 1H), 6.86 (br 5, 2H), 5.60 (d, J = 4.68 Hz, 1H),5.57 (d,J
=4.68 Hz, 1H), 5.04 (d, J = 7.8 Hz, 1H), 4.64 (m, iH), 4.41 (m, 1H), 3.87 (m,
15 2H), 3.54 (m, 2H); [M+I-I]+ 316.9; Elemental Analysis for C11H14N4058 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]

H Nil\/JES>= o
N

HaN" °N o
ﬁlllto
07,0 ©

- 135

20
The required sugar acetic acid 1,2,5-tri-O-acetyl-3(S)- octyloxy-D-

xylofuranose azand fmixture (94) was prepared as reported in Example 31.
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yield as a white solid: 1H NWR (400 MHz, d6-DM SO) S 11.32 (s, 111),
6.98 (br s, 5 2H), 6.09 (dd, J 8.6, 2.3 Hz, 1H), 5.76 (d, J= 5.5
Hz, 1H), 5.38 86 23Hzl|—|),414(m1|—|) 1H) ,
4.16 (m ﬁ?‘”ﬁé‘g&‘é“s@s 2.04 (s, 3H), 2.00 (s, 3H PCF&PH("%‘EQ%;
El emental Anal ysis for ClGHlsN40981 OH20: calc'd: C, 41.74; H, 4.38;
N 12.17; foundSte@I PrepfdPorion, of 8-AdinoS-(31R) Lkty 193?, xy;,gp,@ﬂa%@)tjgrgfpf
5Amno3 (2,3 -tf nli}dro’gy AnyIofuranos

t hi azol o[ 4, 5- d] H%’??qlﬁéé Bvgrem-dsns (13)a manner SI mlar to Exanple

42, Step 2, 43 ny of i P@akrdr kwmh%ﬁ%@gg @%gﬁglqﬁgguig coqzsgdeund

yleld as a white solid: 1H NWR (400 MHz
1H), 6 86 (br s 139 Mps ggemted(fom aceﬂczacﬂsl FG-tri-Oradetyl B (S)foctydoxydD-xylefuiBose

an’ 15 2H) 5%”(“%@%““’%%\1% yidda @Sﬂ%%%ﬂ%i@ﬁi@@%d&ﬁm

011H14|\I405813H2®11 2516(!; qu 6974(!335 6l (h; B3y, 5M4 (&61482}izowﬁ9'43%(m,

35.73; H, 4.21; 23? Pr epar ati on
365]%-11%

5- Ami no- 3- (3" - (@;ﬁ&ck@mw) wPBthﬂD,sl,HD)Z@EI(d@HSGHZ 6HD), 1.50 (m,
t hi azol o[ 4, 5-d] Eﬁ l(rj@éjqﬁlg'laH? O IC 38 'L[JI\B-ILI]H%quEl%menﬂalVXnalystfor QA0-~

135 20 The requi

1,2, 5-tri - O aceCylH:{O)pS amtcyd: dX 51 55; Hyb.09;uN al0cEse faamdnd, 53 .47 Kl 63¢; K94)
was prepar egglasééﬁported in Exanple 31. 115 WD 2006/ 066080

PCT/ US2005/ Step 1: Preparation of 5 Anzino-3-(3' -(R)-octyl oxy
/ 3-D-xyl of uranosyl ) -3H, 6H thiazol o[ 4% imdin-2-one (135) In a
manner simlar to Exanple 42, Step 1, 18. of the title conmpound

135 was gener at WWF@M’&E@Y“:”E“%@I( (R)'MethJO’-IED-xJ’IOﬁtmﬂo&‘yl)--?ﬂ 6H-

1,2,5-tri-O acelybonliP): WiaNNo. uranose 5 aand /f mxture
(94) in 2% yield ot RE Az Bhedse] ! (400 Mz, d6-DMBO) S 11.21

(s, 111), 6.94 (br s, 2H), 6.12 (m 111§, 5.74 (d, J= 6.2 Hz, 1H),
4.30 (m 3H), 4.16(m 111), 3.57 (rmun P 341(m 1H), 2.02 (d,
J=8.6 Hz, 6H), 1.50 (m 2H), 1.26 ©0.86 (m 3H); [MH +
512.9; Elenental Analysis for c22H &Eﬁ:alc d- C, 51.55; H,

6.29; N, 10.93; found: C, 51.47, H 6.37, 3 10. 77.

OH o<

137
15 The required sugar, acetic acid 1,2,5-tri-O-acetyl-3)-methoxy-D-
xylofuranose aax}d S mixture (91) was prepared as reported in Example 30.
Step 1: Preparation of 5-Amino-3-(3'-(R)-Methoxy--D-xylofuranosyl)-3H, 6H-
thiazolof4,5-d]pyrimidin-2-one (136)

0
Ty

[ =0
Hzm)\‘N N

O
nllo)'l\
Q
136

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
aand S mixture (91) in 31% yield as a white solid: 'H NMR (400 MHz, dg-DMSO)
311.21 (s, TH), 6.94 (br s, 2H), 6.14 (m, 1H), 5.74 (4, /= 6.2 Hz, 1H),4.33 (m,
2H), 4.18 (m, 2H), 3.35 (s, 3H), 3.30 (s, 3H), 2.04 (5, .3H), 2.01 (s, 3H); [M+H]*
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Exanpl e 45 Preparation of 5-Anzino-3-(3" -(R) -Mthoxy

/ 3- D- xyl ofuranosyl) 3H, 6H thiazolo[4,5-d]pyrimdin-2-one (137) O
HN! S>== N@A ‘'OH (,O0 OH 137 15 The required suE acetic
acid 1,2, 500006080 /| _3) _net hoxy- D- xyl of uranose aandPF3/USR008/45889
(91) was prepared as reported in Exanple 30. Step 1. Preparation of
5 Am no- 3- (3" - ( R14.BEEIbmeytal AndDysiyfod CWIRAL08T dalc3d, C,BBHS8; H, 4.38; N, 13.52;

t hi | o[ 4, 5-dJ d o HN YS-O H2N-N'N 0 O’ A(0-1
13|6a§8 ?L a mnﬁéwdgéqnﬁ}fg%éxﬁngé 42, Step 1, 230 nmg of the tl(tle
conpound 136 g% ]p@ep%paiﬁdaflfﬁgm;ﬁeﬁsls’l(g @alﬂetho ﬁD—xy{o ranasyl) gﬁz g%

1,2,5-tri- Oacetry met hoxy- D- xyl of ur anose ~and
in 31% yiel d asfaamiﬂ[fétﬂﬁmfwdu&%omﬂ%mo |sz d6-DVSO) S 11.21 (s,

i) 25y a8 T e bt il Yool Sy i sl lomghy e

Ei 01 (s, | 3;1) | [m&@mem%l,MQQ%ﬁﬁﬁ&@ﬁ&&ﬂeE’ﬂﬂ Lﬂzmnﬁl(g@tﬁrilﬂ& dADMSb) -
t

T3 ho tound: > 81159 Wsr TR 6HEGrSiar 6 L 58 i 1By S50 (koo S 18D,

5- Ami no- 3- (3" - (B)ml‘eﬁtmm@(ﬁ}&ng(lﬂ‘w@mw'a)sé 1@#357@,2}1) 3356 3P

t hi azol o[ 4, 5-d] pyri m di n- 2- one I'n"a mahner 'si'm
42, Step 2, 43 +Hi 13R:; Element 6if ot LA TH) 4NaQsSefd Q9.4 PrOH: Qﬂ%i C,

ield e 2 w'ﬁ?sgg,%q?sN@W&é&g&ﬁ‘&%ﬁ%@@gﬁs% 28 e 1,
5.10 (m 11, 4.48 (m 1H, 4.08 (m Bhuple 5 (m 1H. 357 (m 2H)|

3.35 (s, 3 +.330,.9: E Anal ysis fo
GiiH, gmoeg% 7 b‘fpg'lﬂ“ﬂ@r" Anging- gmén %(Z-mefhogc%eﬂwxy) 2',5°-di-hydroxy-{3-D-

xylofuranosyl)-3H, 6H-thiazolo[4,5-d]pyrimidin-2-one (139)
0

HN S
[ =0
Han)i‘n N

;&--NOH
0.0

OH |
139

15 " The required sugar, acetic acid 1,2,5-tri-O-acetyl-3-(2-methoxy-ethoxy)-D-
xylofuranose o and B mixture (98) was prepared as reported in Example 32.
Step 1: Preparation of 5-Amino-3-(3’-(R)-(2-methoxy-ethoxy), 2°,5’-di-O-acetyl - -

D-xylofuranosyl)-3H, 6H-thiazolo{4,5-d]pyrimidin-2-one (138)
(0]

HN S
S | N>=0 .
NP
o0  O79
. 7” 138
20 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 Fmixture (98) in 21% vield as a white solid: 'H NMR (400
MHz, ds-DMSO) & 11.23 (s, 1H), 6.90 (br s, 2H), 6.13 (m, 1H), 5.74(d, /= 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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10 38.89; H, 4.68; N, 16.06; found: C, 38.78; H, 4.30; N, 15.84.
Exanpl e 46 Pr eparation of 5-Am zzo-3-(3' -(R)-(2-nmethoxy-ethoxy),

2',S - roxg/ [J-D xyl of uranosyl ) - 3H,

6H- t hi azoI 208006080 i zni di n- 2- 0zze (139) ff0 HN , S>BCHUSHHNU4SSR N
nhOH O OCH O/ IO 139 15 The required sugar, acetic acid

1,2,5-tri-O aceby 213(@: mjtbmxs@ C[M—DH]D%Q(S] ElfeﬂlE&QIO&?al%mafag (3

mxture (98) was rega as re i_ﬂ?ed in

Preparation of SOIH069). }%t@A%@%dyCe%WﬂSZE N511.08; f@ndcE; v
-13. D xylofur QEE@?\#‘?@M %"&hh' azol o[ 4, 5-d] pyri m di n-2-one (138)

JJgj) HN YS-O 138 20 In a manner simlar to Exanple

42, Step 1, 118Swp2ofPrepeation J:jes Aﬂﬂmwﬂd—(R}L@m\éﬁ&Q%ﬁtﬂﬁzﬁQeﬂ -Gt Widyoxy-p-
Acetic acid é”@’% O acet - znet hoxy- et hoxy) - D- xyl of uranose
ur

a and ff mix rapgsyh ﬂ%ﬂ@ﬂza@[@matr@véw-we ABPNMR (400

MHz, d6-DVBO) S 11.2

)2 6 24 to ) H 4&13%1%&1311&:%111@1&19% Bl 4%%3[) @4@%@&%3&@%&%@&9
(m 11-1), 3. 46we$rgen@rq)ted133§?p xlsld a&awhn@s@mb 0@6&&4&)0 MHz, ds-DMSO)
PCT/ US2005/ 0455 + 4

El ement al Anal yg?%‘lgt‘?l) é*%&if@b@%@ )Sq-&%(dg}"(f 1@3‘1 '%/g(md (3‘"579&%93

H, 5.28: N, 11 0g), 5f1ot(ﬁﬂ1H();4394(4n 331) 458 &n,01), Bdgsénl 1, 3.91 eB, 2D, 3.59 (m,

Pre aratlon rn|n03 2- rnethox - et hox
2' E -di - SH 8- 4551113-2;213430? s IVFHE |.$74y9 Elemen%/a)l Analysis for

6I—l—th|azolo453§g§;9 i b r 18150t
Exanpl e 42, [St ep 2 W4%q®%é%t@%ﬁg%goﬁp%&wgggs §3\K/<'raﬂs gésr%élﬁ&g?dcfll n

36%yield as a %Bl,é{,ﬁcﬂﬁ,& I3A0NMR (400 MHz, d6-DVSO) 5 11.44 (br s,

1H), 6.97 (br s, 2H), 5.67 (d, J = 5. e , 5.60 (d, J=78HZ
1H), 5.10 (m 1H), 4.39 (m 1H), 4.08 : , 3.98 (m 1H), 3.71
(m 1H), 3.59 (Meparation of 5-Amino-3-(3'-(S)-methyl, 2°,3°,5 -tri-hydroxy-f3-D-

15 xylofuranosyl)-3H, 6H-thiazolo[4,5-d]pyrimidin-2-one (141)
&)

HN S
[ >=o
HaNJ% N

N
O <1QH
h11t]
OH

OH
141

The preparation of the required sugar, 1,2,3,5 tetra-O-acetyl-3(S)-methyl D-
xylofural_losc o and 8 mixture (105), was prepared as reported in Example 34. |
Step 1 :‘Preparalionof 3-Amino-3-(3’-(8)-methyl, 2°,3’,5"-tri-O-acetyl-3-D-
20  xylafuranosyl)-3H, 6H-thiazolo[4,5-d]pyrimidin-2-one (140)

0
HN 5
o -
HQNJ.\\N N lo)
Q 'lllok
il
ook
. 0

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-Q-acetyl-3(S)-methyl D-xylofuranose
cand fmixture (105) in 15% yield as a white solid: "H NMR (400 MHz, ds-

118



10 3H), 3.45 (m 2H), 3.27 (s, 3H; [M+H]+ 374.9; Elenental Analysis
for C13H18N4AO7S1. OH20. 0. 25Et QAc: calc'd: C, 40.57; H 5.35; N, 13.52;
found: C, 40 81l: H 4.96; N, 13.40. Exanple 47 Preparation of

5AN no- 3- ( FOPYIE0Ny| 2 3,5 -tri-hydroxy-, (1D 15 PCT/US2005/045589
xyl of ur anosyl ) - 3H, 6H-thi azol o[ 4, 5-dJpyri m di n 2-one (141) 0 HN S>=0

H2N-N N A 10H Hmdd S'hllﬁl;gr?hﬁﬂpﬁ 99@5@ ZIQP 625 (Hhﬁ—ﬁf%Gler @ﬁ) %uma J=

1,2,3,5 tetra-0-acetyl - xyl of uranose a and m xture

y
(105), was pr epéﬁ%BIZaL‘H} épor(ded 5 N4.Bchbgl B134.22 GmepH) 3. Gﬁr(éqhalraﬂtba.ld{z,

5Am no- 3- (3' - Y, t . .

xyl of ur anosyl) - ?«zﬁﬁ?ﬁ(g @20?4 : 3@ 3]02$| m-d ¥|56g5’ ?ﬁﬁ?ﬁ*ﬂf“?‘?-éﬁlmﬁﬁa‘

EX> =0 I HZIA\,IZN N mﬁalysﬁﬁﬁA:nHﬁN@gsm EI;()JBI@LP@H&CJ]&;&F(]E-,ZISSZW ,a177{ N, 11. 7C.’|’,
anpl e e e conpoun was generate

from1l,2, 3 5t ef)oiuﬁd&uq%‘{g;ﬁo@(sghﬁ ‘{?y D xyl of uranose a and 8

m xture (105) i tyed 59yl el shias, Mﬂnb% %w%:@é"&"%%@ﬂ&ﬂdzy - 118

WD 2006/ 066080 P /USZ 05/ 045589 s, 1¥|) 98 (br

s, 2H), 6.25 (dwidwaods)-Hd, 6H-F@iqzoli)f4$ d]ﬁymﬂtdm-&oﬁﬁ(lﬂﬁ) 1H) 4 40

(dd, J = 9.4, 3.1 Hz 422 F(ﬁ:ﬁ%) S&?
1H). 2.08 (s, 3H), 2‘“(5%’5%"“ a’(‘g'] ?&3 P2y ’é‘g(" eﬁ%"c’mp"“ﬂd 141
[ MtH] +456. 8; El wemgmaiatedAnah%syladfas)a whikd SN0 m&mmzzaﬁpmsm
cal c' d: C442g 4.77; Ig 73: 5 found: C 4.55; N,
11. 62. 11. 36(131'5 1H), 94(brs,2H) 5370, J = S46Hz lH) 558 (d,J=4.7 Hz,
1H), 5.09 (br s, 1H), 4.48 (m, 2H), 3.59 (m, 3H), 1.17 (s, 3H); [M+H]" 330.9;
Elemental Analysis for C;1H;aN4O6S-1.1H,0: cale’d: C, 37.73; H, 4.66; N, 16.00;
found: C, 37.66; H, 4.22; N, 15.60.
Example 48
15 Preparation of 5-Amino-3-(5°'-(1,2-diacetoxy-ethyl), 2°,3’-di- hydroxy—ﬂ-

-glucoﬁtranosyl )-3H, 6H-thiazolof4,5-d]pyrimidin-2-one (143)

HNJI .

1OH
HO

OH
HO™ 143

The required sugar, penta-O-acetylglucofuranose (108), was prepared as
described in Example 35.
20  Step 1: Preparation of 5-Amino-3-(5°-(1,2-diacetoxy-ethyl), 2°,3’-di-O-acetyl-f3-D-
glucofuranosyl)-3H, 6H-thiazolof4,5-d]pyrimidin-2-one (142) |

Pons

o ...Ok
iﬂf’ %
Oj\ 142%0

In a2 manmer similar to Example 42, Step 1, 100 mg of the title coﬁlpound
142 was generated from penta-O-acetylglucafuranose (108) in 10% yield as a white
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Step 2: Preparation of 5 Anzino-3-(3' -(S)-nethyl,

2',3 ,5 -tri- hydroxy Q D xyl of uranosyl) - 3H,

6H—tIZ|azoIo 4. 5 dlsoyrlmdln 2-one (141) In a manner simlar to

Exanpl e 42 VOHH06598031 v of the title conpound 141 wagc%ﬁéﬂﬂé{f"éa@. n
54% vyield as a whlte solid: 1H NWR (400 MHz, d6-DVBO) 10 S 11.36 (br

s, 1H), 6.94 (bsolid IHITBMRF@(T@I\M cmc;s)smdﬂmﬂmm 5}1’582H)d57§(d:.f4=(72

Hz, 1H), 5.09 4, 1.17

[ M+H] +Hé30 9; e’n’%}at Oanl (%AWé‘élrEﬂbrl%ﬂ#ﬁmf)ﬁé% 51 Q(HZ dH), g’fSZ? @
37.73; H, 4.66; 7266 2i

Exanpl e 48 15 Pzgd%mﬁzgtlﬁgf%q@sqg%z@sé 3‘?@“’?(5’ HLe0 “oxy i SS 15

2", 3" -di - hydr ox{/Mﬂ-Bﬂ 5_1@3 [cshentai howigils £t {1sHN OnS-0.1SMeOH: calord: €, 44.29;

o on *1 L SpElBMAnla Bt L QadASim. e N NO 1

was prepar ed as Sreﬂes wwﬁ@dnbrﬂoj&m 8o- (1 %Qiz&feﬁﬂy%thyﬁrwfﬁ%y@ﬂxﬁﬁ-ﬂ
5- Am no- 3-(5' - di acet o% eth O acety

gl ucof ur anosyl )3%3‘FP a@fdﬁﬁfml@lﬁl"%ﬂﬁﬂélﬁlﬂ) JJO  HN'
YO HZN-N NO O n0/ \yy Q[ug %i%ﬁlar{cm éz‘ﬂfrswi;' 45%56@11&%@0%143

Step 1, 100 ng of the tit corrpoun eéner
pent a- o acet yl givae géneratetbind3ageld as p widBosglids!’ HPMR&MO@IMHE #3DMRD)

3%063306§08Oé§gb9§%93% 04558 G9h s, 355 0 (PR, sBAI 528
1H), 5.11 (d, J=9.4 Hz, 1H) 4.56 (m, 2H), 4.39 (t, J = 5.46 Hz, 1H), 3.96 (m, 1H),
3.74 (m, 2H), 3.51 (m, 1H), 3.36 (m, 1H); [M+H]" 346.9; Elemental Analysis for
C11H14N4O7S-1.0H,0: calc’d: C, 36.26; H, 4.43; N, 15.38; found: C, 36.20; H, 4.37:
N, 15.01.

15 Example 49

Preparation of 5-Amino-3-(3’-(S)-acetoxymethyl-, 2°,3°,5’-tri-O-acetyl-f3-D-
xylofuranosyl)-3H, 6H-thiazolof4, 5—d]pyrimidin—2-one (144)

_ 'The required sugar, tetra-O-acetyl-3-acetoxymethyl-D-xylofuranos

20  ovand P 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--D-
xylofuranosyl)-3H,6H-thiazolo[4, 5-d] pyrimidin-2-one (i44)

" 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, d;-DMSO) & 11.23 (s,
1H), 6.93 (br s, 2H), 6.37 (d, J = 5.46 Hz, 1H), 5.69 (4, 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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Hz, 111), 5.51 (m 111), 5.41 (m 1H), 4.55 (dd, J= 12.5, 2.3 Hz,
111) 4.29 (t, J= 7.02 Hz, 1H), 3.90 (m 1H), 1.96 (s, 3H), 1.93 (s,

1.90 1.55 (br s, 1H); [MH + 515.3; Elenental Analysis
for 019H22W£§%f‘19§|ve04 calc'd: C 44.29: 5 H, 4.39: RCTA§2095045589

found: C, 44.69; H, 4.44; N, 10.41. Step 2: Preparation of

5Am no- 3- (5' - (m@mén&mhaws ﬁirkL&féHmN@l& calic: (ry 44 98yH/ B3N, 10.89; found C,
gl ucof uranosyl) - 3H 6H-t hi azol 0[4 5-d] pyri m din-2-one (143) In

manner simlar $#b! %rf’p?el\hi %tep 2, 45 ng of the title corrpound 143
was generated in 83%yield as a whlteLg{g}n 5o H NVR (400 MHz,

d6- DMSO) 10 611.34 (br s, 1H), 6.96 (br s, , 5.72 (d, J=4.7 Hz'",
1H), 5.63 (d, JEr@anczioprS-Amir;o—3$3 a(B)(B@toxﬂ-ﬁ-l@xﬂomwmw-ﬁIMHe (m

2H), 4.39 (t 11-1), 3.74 (m 2H), 3.51
(m 111), 3. 6 mzo ?ﬁ‘lgizd[lwgm% errent al Analysis for
C11H14N407S1. OH20 calc'd: C, 36. 26 H04 43; N, 15.38; found: C,
36.20; H 4.37, N, 15.01. 15 Exanpl gy 5=eparati on of

5- Al nino-3- (3" -(S)-acet oxynet hyl -, 2 3 Pri-Oacetyl-,Q D

xyl of uranosyl )-3H, 6H-t hi azol of 4, 5-%!‘] pyti d| n- 2- one (144) 110 HN
YS~-O H2ZN-N'N fO~- O np/ \  .u~ p~0 O O Idg"™N.d#4 The required sugar,
tetra- O acetyl - 3- acet oxynet hyI D-xyl of ur 20 a and (3 m xture
(113) was prepared as reported in Exanplo% p 1: Preparation of
5Am no- 3- (3" -(S)-acet oxynet hyl - A 2 3 1-46I‘I- acetyl-, QD

xyl of uranosyl)-3H, 6 h| azol o %p on 03#%44 n manner
sinmilar to Exanple 420¢EHudpt gdéﬁc %}d{%gﬁi" "P‘éetﬁ" ¥ dbfé’ furgaase
generated from &@hdl 'rﬁhﬁ;ﬁ@émi WasiEator/atRéived b Exdrflb 8aN0S

aand, Qm xture in 13%y|eld as a white solid: 1H NVR (400

M—lz d6- DVBO) eitep §3P(eyara1rpn of HABEna-Bi 3'qR)-Bipx-26 5 3i-OeticeyE=59- 46 Hz,

0. 430 (B, PO sl bty o2

208(s 3H), 2.06 (s, 3H), 2.05 (s, 3H® 2.03 (s, 3H); [M+H]+51_4.8;

120 W =0
2NT NN o
(QJK
ok 2
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 fmixture (101) and carried on crude to Step 2.
15  Step 2: Preparation of 5-Amino-3-(3'-(R)- Butoxy—ﬂ-D-wloﬁ:ranosyl)—SH 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-DMSO0)
0 11.22 (br s, 1H), 6.92 (br s, 2H), 5.64‘(d, J=5.46 Hz,'lH), 5.60 (d, /= 7.8 Hz, .
20 1H), 5.08 (m, 1H), 4.39 (t, J = 6.24 Hz, 1H), 4.07 (m, 1H), 3.92 (t, /=7.02 Hz, 1H),
3.57 (in, 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 C14HyN4OsS-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.

121



WD 2006/ 066080 PCTI US2005/ 045589 El emental Anal ysis for
C19H22N4011S: calc'd: C 44.36; H 4.31; N, 10.89; found: C,  44.16;

H 4.37; N?VQIZO% Exanpl e 50 Preparation. of

5- Ani no- 3 PeI55880t oxy f- D-xyl of uranosyl )-3H, 6H 5 t REEFSHGH/HH5589
5-d] pyri naidin-2-one (146) Ilo HN~ S~O H2N' NN ~-1OH OHp | 146
The required sugar acetic acid ExampleSl

1,2,5-tri-0acelyl - 3-put - D xyl of nd O ure (101) was
prepared as repofPEHIPR ¢ aHp-amay- yé{ié% -3 %fy BQ“D‘”E’OJC”’“”OS}'U

of 5- Ami no- 3- (3' 3Bk zﬁt&%fﬁs-dﬁy rﬂhdﬁ?zaﬁ%ué (msﬁ
xyl ofuranosyl)-SH 6H t hi azol o[ 4, 5-d pyr| m di n- 2- one (145) JJO HIN

YS H2ZN-N-N O O-O O | 145 In a manner lar to Exanple 42, Step 1,
the title conmpound 145 was generated fm é%déc acid
1,2,5-tri-0O acetyl - 3- but oxy- D- xyl of ur j 6 mxture (101) and

carried on crude to Step 2. 15 Step 2:* Prepa ation of
5- Am no- 3-(3' - (R) - But oxy f 3-D xyl of ur 3 3H, 6H thiazol of 4,
5-d] pyriniidin-2-one (146) In a nanner ar to Exanple 42, Step 2,

5.3 ng of the title compound 146 wag 58nerat% in 16%yield as a
white SO|Id "H NVR (400 MHz, d6-DMSO) S 1i#822 (br s, 1H), 6.92 (br

s, 21-1), 5.464 ftgp ]'J P‘ € %}1‘#(3 WJAZ%@Q (.é’da.:fﬁm%%ﬁg;? g %9?%8&? 08

(m 111), 4.739 (t,

1H), 3.57 (m audyy- ﬁsDaﬂJofmnow -3H\GH-8higamio[ 2] prid@lin-By-diode (14Y) 88
(t, J =7.02 Hz, 3H,; [MH+ 372.9; El engntal Analy5|s for
C14H20N406S1. OH20. 0. 4AMeOH: cal ¢' d: C, . 5.90; N, 13.89;
found: C, 43.18; H, 5.68; N, 13.65. 121“'(/4&2 066080

PCT/ US2005/ 045589

AcO—" ”OAc
147
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-oL, -
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) 8 11.27 (s, 1H), 7.00 (s, 2H), 5.77 (m, 1H), 4.35 (dd, J

=11.7,2.3, 1H), 4.26 (i, llH), 4.15 (m, 2H), 4.07 (m, 3H), 2.013 (s, 9H); [M+H]*
15 4573,

Step 2: Preparation of (3°S)-5-Amino-3-(3'-deoxy-3’-hydroxymethyl-f-D-

ribofuranosyl)-3H, SH-rhiazolo[ 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 65.99 (m, 1H), 5.13 (m, 1H), 4.17 (m, 1H), 3.90 (m, 2H), 3.76 (m, ZHj, 2.93 (m,

1H); [M+I—1]+ 331.2; Elemental Analysis for C1;H1aN40¢S: calc’d: C, 35.20; H,

5.10; N, 14.93; S, 8.54; found: C, 35.17; H, 4.35; N, 14.73; §, 8.46.

Example 52

Preparation of 5-Amino-3-(5’-deoxy-5’-hydroxymethyi-f-D-ribofuranosyl)-

25  3H,6H-thiazolo[4,5-d]pyrimidin-2,7-dione (150)
122



Exanpl e 51 Preparation of

(3" S)-5-Anzi no- 3- (3" -deoxy- 3' - hydroxyi net hyl fl-D-ribofuranosyl)- 3H,
6H-t hi azol 41 % d6] B)%ri m di n-2,7-dione (148) O HNXS>==0_HZN N N o |
HO AY ~1 006/066080+ » 44 148 5 Step 1. Preparation of FPCT/US2005/045589
(3" S)-5Anzi no-3-(3" -acetoxynet hyl-2',5"-di -0 acetyl -3"' - deoxy

[ 3-D-ri bof uranosyl ) - 3H, 6Ht hi azol o[ 4, 5- dJpyri m di n-2, 7-di one (147) O
HIN S>=0 H2NN N O AcO0 AMO-"~ ' QAc $Nn a manner simlar to
Exanpl e 42, Step 1, 224 ng of the titlelgo 147 was gener at ed
from (3'S)-3-0 Acetoxynethyl -1, 2, 54N - agetyl - 3-deoxy-a, (3- 10
D-ri bofuranose [ prepared accordi ng tio hod of Cooperwood et al.
Nucl eosi des, Nucl eotides, and Nucleic Acids 2000, 19, 219-236 in
which the enantioner of the same conpow® w&si nade] in 49 %yield as
an off-white solid: 1H NWMR (400 MHz, DVBQg6) S 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), 4569 i Rrepaeson of DABINGS3-(919-aodtommietyl- 153 45-0-8cerBiBpley-

T EER Lo G R RSP A B AL e

manner simlar to Exanple 42, Step 2, 34’5@]&}1‘5 the title conpound

148 was generated in 58%yield as an of f gyt solid: '"H NWR (400
MHz, D20 20 S5.99 (m 1H), 5.13 (m 114) l-éh.)i‘? (m 1M 3.90 (m

2H), 3.76 (m 2H), 2.93 (m 1H); [M-H ®N331 2;f El enental Analysis for
C, 1H14N406S: calc'd: C, 35.20; H, 5.@?95/&%%%. 93; S, 8.54; found: C,
35.17; H, 4.35; N, 14.73; S, 8.46. Exanple &2/
A "Onc
149
5 In a manner similar to Example 42, Step 1, 96 mg of the title compound

149 was generated from 5-O-acetoxymethyl-1, 2, 3-tri-O-acetyl-5-deoxy-c,B-D-
ribofuranose [prepared according to the method of Pakulski et al. Polish J.
Chem. 1995, 69, 912-917] in 34% yield as a white solici: '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 (C17H20N400S-0.25H,0): cale’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-B-D-
ribofuranosyl)-3H,6H-thiazolof{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, ds-
DMSO0) 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-B-D-

xylafuranosyl]-3H,6H-thiazolo-[4,5-d]pyrimidine-2,7-dione (151)
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Preparation of

5- Ami no- 3- (5' - deoxy-5' - hydr oxynet hyl /- D-ri bof uranosyl )- 25 3H,

6H-t 1| zi azolﬂ%g4 5-dJpyrimdin-2,7-dione (150) .122 WO 2006/ 066080

PCT/ US2005 %“o“%’@“”% HNN-O H2N-N HOB O HO "'OH 150 SEER/UB2005/045589
Preparation of

S- Arni no-3-(5 -0 acetoxynethyl -2', 3" -di - @acetyl -5' - deoxy-

/ 3-D-ri bofuranosyl)-3H, 6Hthiazol o[ 4, gimdin-2,7-dione (149) O
HN H2N-AN N AcO- ~0  Acd' (1 ""OAc 1491 5 | =& manner similar to
Exanpl e 42, Step 1, 96 ngy of the titlMd cdfipgind 149 was generated
from5-0O acetoxynethyl -1, 2, 3-td-O W -%- deoxy-a, 3-D

ri bof uranose [prepared according to the od of Pakul ski et al.
Polish J. Chem 1995, 69, 912-917] in %% y?8 d as a white solid: rH
NVR (400 MHz, CDCI3) S 11.92 (s, 111), 6%15 (d, J = 6.4, 1H), 5.94
(s, 2H), 5.71(m_ 111), 4.91 10 (m 1H), 4.40 (m1H), -4.16 (m 211),
2.09 (s, 9H), 2560 I Rrepprjtion]dibiAming3-[@!5 -dtH (eawatwl el -demat 3/ 90-p- f or

CL7H2ON409S0. 2 - e 4, 30; 48; 2.16: .S, 65.96:
1£ound: C 44. 79?&%}’2"%@%ﬁ *‘Rﬁ e ;‘”%18 '%ﬁgﬁ(?’h‘gf"elﬁy%?‘“i?’@b’%lﬂg'teizoﬁd‘%é
5'A[)ni° nO_B_(5I3d§ﬁlz_5lt|_hydrorynzlegl Y v 7-di (150) 15 In
r 0ot ur anos - \ Zl azol 0].4, o- | | nN-2, (-dl ONn X

a manner si ?/#I ar to RprEr ?‘[ﬂaéfoé%lag%ﬁezg’l’%&f’o‘fz 2ffang ?ffm%n@%?ﬂi’éll?ﬁﬂd
DNBO) 61525 (o ok yfl il ] IR0 WO Ert Sl Sl P IR UM )

. s_ 11-1y, 6. s, . 5. m . 5. m ,

4.87 (m 1H), 81489 (m1H4y.84 Eﬂ.,aje 8(%@44).40 &,44: &4 213H9.22 M, 72 4m1H),

2H) : [ M+H] +330. Q. 0,P L -
A S e o AR, 0% G CUBPRER U Ny 38, 1, 430 o 1FD. 425 @, =
6H t hi azol o- [ 4, 652H)] pyBi(syi3HE)ROD(s, GH) [MAE]{ 3513,

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) '

0
S
[ >=o0
HZN)%N N
o)
HO

/ﬁvll

F OH
153

Step 1: Preparation of (3'R)-5-Amino-3-(2°-0O-acetyl-5’-O-benzoyl-3’-deoxy-3'-
15  filuoro-f-D-xylofuranosyl)-3H,6H-thiazolo[4,5-d]pyrimidin-2,7-dione (152)

O .
oy
| o
N ﬂ
BzO

F "oAc
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-o,,B-D-
xylofuranose [prepared according to the method of Gosselin et al. Carbohydrate
20 Research 1993, 249, 1-17] in 24% vyield as a yellow solid: 'H NMR (400 MHz,
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123 WD 2006/ 066080 PCTI | JS2005/ 045589 jjff0Ojjff HN YO HZN-N N AcO
TsO 'QAo 151 Step 1: Preparation of

5- Am no- 3- acetyl -deoxy-3' -0 p- toluenesul fon

/ 3- D- xyl of %%8@%@ 3H, 6Ht h| azol 0-[ 4, 5-d] pyri m di ne- 2, ?Car‘f{@ﬁ@SIO‘tsis\?l)
51n a manner simlar to Exanple 42, Step 1, 24.6 ny of the title
conpound 151 waD ekt s, 1H), 82)%(&;.15:6 SaSHﬁ.rT 38f(t, J\Mﬂselﬂé)o’vuﬂ(} JH7s,

1 d J =
5 12055 o = Rl s < 5 v G
=4.8,111,451 =7 4.18;
2H), 2.48 %s 3?4}3(@9 o Js,ﬁ2 4%[)@53%5?% %lﬂ)%{iﬂi%dﬁd(e b
Preparati on of B&) 5- Am no- 3- (3' -deoxy-3" fluoro /3- D

xyl of ur anosyk) - th [ ni di,ns 2.7z di on 93)
HNO  H2N NNB %Eﬁwf ) %3'862134 (575 dgég'y f?f‘ ‘bbg%ﬁﬂ%l?‘f%ﬁ’ ‘34-&&6?)
(3' R -5Anli no- 3¢i(l@zol@4ﬁaﬂpyﬂzmﬂm-@7mq153)3 g]eoxy 3 ;j 152 »
fl uoro/ 3- D xyl of uran H 6H thiazo 5- rimdin- I one
(152) O HN~ ~O H2 %\I’YN?&N’ “Q_fb ]%@EDPqig% Step 2,143 mg of the tlﬂe compound
153 was generated in 45 % yield as white solid: 'H NMR (400 MHz, DMSO-dj)
_ 6 11.41 (s, 1H), 6.97 (s, 2H), 5.77 (m, 1H), 5.19 (m, 1H), 4.98 (m, 1H), 4.01 (m,
10 1H), 3.60 (m, 2H), 2.09 (s, 2H); [M-+H]" 318.9; Elemental analysis for '
(C10H(1FN4OsS5-0.4EA-2H,0): calc’d: C, 35.76; H, 4.71; N, 14.3; found: C, 35.71;

H, 3.68; N, 14.15.
Example 55
Preparation of 3-Allyl-5-amino-3H,6H-thiazolof4,5-d]pyrimidine-2, 7-dione
15 (154) '
0

HN 3
aN)t\N I N>=o
1
154 . _
Step 1: Preparation of 3-Allyl-5-amino-3H, 6H—ﬂziazblo[ 4, 5-d]pyrimidine—2, 7-dione
(154)
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-ds) § 10.26 (s, 1H), 6.09 (s, 2H), 5.06-5.01 tm, 1H), 4.32 (dd, J =
103, 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
Prepamtzon of 5-Amino-3-pyridin-3-ylmethyl-3H,6H-thiazolof 4, 5 -d]pyrimidine-

25  2,7-dione (155)
0
L
[ =o
HENAN N

h
SN
155
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In a manner simlar to Exanple 42, Step 1, 149 ng of the title
corrpound 152 was generated from1,

-O ace nzoyl - 3- deoxy- 3 (R -fluoro-oc(3-D xyl of uranose
[prepar ed %i@?ﬂ%ﬁgﬂ%to the method of Gosselin et al. F%BW%PP%(P‘@SSZO

Research 1993, 249, 1-17] in 24%yield as a yellow solid: "H NVR (400

MHz, 124 WO zoe@pqempmaﬁ?f { W@ﬁﬂo@iﬁ&ﬂn 3?2)@:@}1@@1 tﬁz]zzo(l&[éi 5114)
8.04 (d, J= 6.8, 7( 11),
6.35 (dd, J=22. ﬂwr'gudlﬁ)? @0@2(1?@ 2H) 5 32 (dd, J 51 6, 4 8 1H) ,

5. 20 1H), 4.79 . m
2 06 E: 3H)H) [ MeH] + S okt ipdiar ﬁ"E’@P fSR%??(I 14§Hg3°f(]§et§d§(°% bia
f1 uoro-/3-D xyl éﬁijwahswta)tedan{%%-}’ltld|aazmhct[349151= INMR (00 MHHZ, DMﬂidea

Compound ""12)%“3@0323%;@@ %jﬁ%fa g;x?ﬁﬁﬁﬁ%%é“%&% gsﬁ % (9 (g
MHz, DMVBO-46) BliHd% 5(3,21;;; 17 ﬁ) +RHp76 8, 77 (m 11-1), 5.19
Erl\]/]ﬁl—l]ll;b 31?31 88 (Elmerréﬁ'}al ahal yS| S for MQSOZZDEAZ&% ((S:al gsz

C, 35.76; H 4. ;’;‘egﬁ Otzo}zébffg é{n]; A{?Jr’ 944 gglorg %utz%-ﬁtyl@%ﬁp mz%bo 4?‘.4' 15.

Exanpl e 55 Prepar n am no- i azo

5-dJpyri zni di zzé]pz’rlnﬁdtdeé’ﬂahomﬁlﬁd)SM 0 HNp H2N-N N 154 st ep 1:
Preparation of 3 o

Al'lyl -5-am no-3H, 64t zi azol o[ 4, 5-dJpyri M disne- 2, 7-dione (154) In a
manner simlar to Exanple 15, Step 1, S¥hefels=0178 ny of the title
20 conpound 154 was generated in 35 Pgyl Nas a pale yellow solid:
1H NWVR (400 MHz, DVMSO d6) 510.26 (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, 21-1); [MH + 225.1. Exanmple 56 Preparation of
5Am no-3 pyridin-3-yl met hyl -3H, 6Hthi azol o4, 5-d] pyri m di ne- 25

2, 7-dione (i®5) |10 156

Step 1: Preparation of 5-Amino-3-(4-chloro-but-2-enyl)-3H, 6H—fhiazolo[ 4.5-
dipyrimidine-2,7-dione (156) ‘
In a manner similar o Example 15, Step 1, 440 mg of the title compound
156 was generated in a 63 % yield as a light yellow solid: "H NMR (400 MHz,
15 DMSO-ds) 61033 (s, 1H), 6.90 (s, 2H), 5.82-5.74 (m, 1H), 5.65-3.59 (m, 1H), 4.45 .
(d, J=17.0, 2H), 4.39 (d, J=1. 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’UIS )
[ S=o
S N\

: 157 . :
20  Step I: 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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HN- S~O H2N~-N~-N ~N 155 125 WD 2006/ 066080 PCTI US2005/ 045589 Step

1: Preparation of 5Am no-3 pyridizz-3-yl nethyl-3H, 6Hthi azol of 4, 5-

d rim di ne(155) In a manner simlar to Example 15 _Ste

1], IO>1/43 ny g‘f%%ﬂ%oﬁg %I e conmpound 155 was generated in gﬁ%@%@"ﬂoﬁgﬁa
white solid: "H NWVR (400 MHz, DVMsO-d6) 5 S 10.33 (s, 1H), 7.76 (d,
J=2.2, 1H), 7. wso%)&nm(&, 1H),@88xbﬂzm63 B8 (t( M= 614;12H),6.615m, 4s1), 121®(m
6. 15 (s 2H), 4. H& . Exanpl e 57 Preparation of

5- Ani no- 3- (4- chﬁgﬁ»&%gzﬁtﬁtfﬁé'gm M#H]GWQ% azbl o[ 4, 5-

dj pyri m di ne-2, 7-di one (156) (of §§! klZNN N Cl 10 156 Step 1:
Preparati on of 5Azni no-3-(4-chl oro- but- | ) - 3H, 6H-t hi azol 0[4 5-

d] pyri nzidine-2,7-dione (156) In a manﬁE’er simlar to Exanplge

1, 440 ny of the title conmpound 156 enerated in a @g-"
a light yellow solid: H NVR (4QO/M-|;J\ O d6) 610. 33#3

6.90 (s, 2H), 5. T4 (m alk), 06 85-8 5§ (m 1Hy, ACHEY =
7.0, 2H), '4.39 (d, 3F+=7.8, 211 [I\/Hr 31.Exarrple B8P ar ati on

of 5Am no- 3- hexyl - QZ%%I—I-t hi azol 0[4, 5- dj
HVSO H2N~-N N 157 Step 1: Preparati
of 5- Am no- 3- hexyl - 3H, 6H-t hi azol o[ 4, 5-d]

I mdine-2,7- dione (157) In
a manner simlar toa“ExarrpIe 15, Step 1,

54 ngy of the title *npound

a) Ti0, py, CHaCla, 0 °C, 0.5 h; Chicroamidine base, NaH, CHaCN, it, 50 °C, 12 h
b) NalOy, 0504, CHaOH/MHZ0, 0°C, 1 h -rt, 2 h; NaBH4, CH3OH, t, 1k; 2M HCI, CHzOH, reflux, 5 h

Example 59
Preparation of (1'R,2°S,3’R,4’R)-5-Amino-3-(2°, 3’-dioxy-4’-hydroxymethyl-
cyclopentan-1’-yl)-3H,6H-thiazolo[4,5-d]pyrimidine-2, 7-dione (158)
(I’R,2°§,3’R,4’R)- N’-[7-chloro-2-0x0-3-(2°,3’-O-isopropylidene-4’-vinyl-
10 cyclopentan—l’-yl)—2,3-dihydro-thiozolo[4,5-d]pyrimidin-S-yl]-N,N~dimethyl—
formamidine (85) (85 mg, 0.20 mmol) was dissolved in CH;OH (3.0 mL) and H,0 ‘
(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, catalﬁic) 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
CHzCl, (10 mL), then washed with H,0 (2 x 10 mL), The organic layer was dried
over MgS0O,, ﬁltéred, 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 CHxClp, and washed with H;O (2 x 10 mL). The organic layer'was dried over
MgSO,, filtered, then concentrated.
The above product was dissolved CHsOH (1 mL) and 2 M HC1 (5 mL) at
ambient temperature. The reaction was stirred at reflux for 5 h, then cdncentrated.
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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157 was generated in a 35 %yield as an off-white solid: 1H NWVR (400
MHz, 126 WD 2006/ 066080 PCT/ US2005/ 045589 DWMsO-d6) S 11.03 (s, 1H),

6.88(s, 2 74 (t, J= 6.8,2H), 1.61 (m 4H), 1.26 ( 4 0. 85
(t, J = 6%°%£%?66§ OkH) + 269.31. Scheme X CL 0 11 | S%Cﬁ'ﬁ;%“%ss%m
NNHCOHNNNHO O ,b HOSOH X 84 85 158 a) Tf20, py, CH2Cl2, O

C, 0.5 h; Chlor dapj4lode, pase, 1838 71BN 11,6506, 3.68 (dy, b1 M2104, 1m),
GsO4, CH30H H20, 3%T. 1 h- rt, 2 h NaBH4, CH3OH rt, 1 h; 2MHd,
CH3OH, reflux, 5 (Sﬁl}ﬁ(éﬁ%ﬂé%@%paration of

(1I'R 2'§,3'R 4'R)- 5An no- 3- (2", 3' - di oxygpdambtydhoxynzet hyl -
cyclopentan-1 '-yl)-3H 6Hthiazol of 4, E—%EF%VTT rnidine-2, 7-dione
(158) (1'R 2'S, 3' R-AmiRo-3-(2°-0-acetyl-3’-deoxy-3-D-ribofuranosyl)-3H,6H-thiazolo[4, 5-

N -[7-chl oroz2-ox0-3-(2',3" -0Cisopropyl.idene-4'-vinyl 10 :
cycl opentan-1'-yl)-2,3-di hydro-th IifiRe . ‘Bﬁélﬁi‘hi n-5-yl]1-N, N-di m
ethyl- formam dine (85) (85 ng, ©0.20 mml) was di ssobved in CH3COH
(3.0 L) and H2O (1.5 nl) aty jent tenperature. N gol ution was
cooled to 0 C. Sodi um periodatk ( 9p=py, 0.42 mml'kad Beai um

tetroxide (2 ng, catalytic)HMer®& tien added to the” & ion. The
reaction was stirred at 0 C f and. room tenpegatgife for 2 h 15
before it was filtered and €Shcéntyated. The resﬂipt‘h(g_ikxture was
di ssolved in CH2C12 (10 ni), then"-wgshed with H2O (27Xx210 nlL). The
organic layer was dried over MySOT “filtered, then conéhtrated. The
above product was dissolved in CH30H (3 nlL) at anbi emdo t enperat ure.

Sodi um bor ohydride (12 ng, 0.32 mml) was then added to the sol ution.
The 20 reaction was stirred fatanddalctichhesbne ncRabia@bads, o7%he resul ting

Xt ure ves O Bibtision ) SRS oI A Rl el o
The above produgiicetsg4,3idippinithe CHB G0Nk {1605 L) and 2 MHC1 (5 nL) at
anbi ent tenperature._The reaction was stirred at reflux for 5 h, then
concent r at ed. To a suspension of nucleoside diacetate 121 (200.0 mg, 0.52 mmol) in
10 acetone (5.0 mL), pH 7 phosphate buffer (2.5 mL), and H0 (22.5 mL) was added
Candida Arctica immobilized acrylic resin (0.10 g). The mixture decolorized within
5 min after enzyme addition. The reaction was stirred at room temperature for 16 h.
Celite (1.0 g) was added and, after stirring for 10 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 aqeous 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;SQs, 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) 8 11.20 (s, 1H), 6.94 (br s, 2H), 5.79 (d, J = 2.4, 1H), 5.63 (d,
J=38.0, 1H), 4.76 (t, J= 6.0, 1H), 4.11 (dt, /= 5.2, 10.4, 1H), 5.43-3.52 (m, 2H),
2.44—2.5 (m, 1H), 2.05 (s, 3H), 1.95 (dd, J = 6.0, 13.6, 1H); [M~+H]" m/ 342.
Analysis cal’d for: CjsH;aN4OgS 0.5 HO: C, 42.10; H4.12; N, 16.37; S, 9.37.
Found: C, 42.30; H, 4.26; N, 16.37; S, 9.23. |
25 : Example 61 |
5-Aminb—3-( 2’,3"-dideoxy- f-D-ribofuranosyl)-3H,6H-thiazolo[4,5-d]pyrimidine-
2,7-dione (165)

128



25 The resulting mxture was purified by reverse phase HPLC affording
9.1 ng (13% of 158 as a white solid: 1H (400 MHz, CD30OD) 5 4.95(m
1H), 4.69 (dd, J= 7.2, 5.6, 127 WD 2006/ 066080 PCT/ US2005/ 045589

1W 4. 03 (t WO2006/8669801 71y 3 71 (dd, J =11.2, 6.4, 1H), ICAHS2Y045589
=11.2, 11.2,6.4 3.35 (s, 1H), 1.93-2.14 (m 311). Exanple 60

5- Ami no- 3-(2' -O acetyl - 3' -deoxy-/ 3-D-ri boffur anosyl ) - 3H,

6Ht hi azol o[ 4, 5- 5 d]pyrimdine-2,7-di ¢gq Igf) OO0 5 H >=0 H >=0
HZN ~N gN H2N HO N N Ac0" 1' y O V bAclb 91 160 a. Candida
Arctica, acetone, pH 7 phosphate buffé&N d%%Y Preparation of

5- Ami no- 3- (2' - O-acetyl - 3' -deoxy-f 3- Drn—xbﬁ\%ﬁ%nosyl) 3H, 6H

thi azol o[ 4, 5- dj pyri m di ne- 2, 7- di one (160) a suspensi on of

nucl eosi de di acéte,_atlePi:ébhrdt&ﬂ(bf [V thcet;ﬁlaﬁz?nomrm %eﬁ-Bu@Dizr@@tﬁ&l@Y}ez (deoly-2’-0-
m.), pH 7 phosphate buffer and H20 ( 5 nmL) was added

Candi daArcti ca F’*ﬁ?ﬁ?ﬁlqu&’@ﬁiaé@?ﬁ'@ﬂ"h"éﬁ’ Pwsylér-?ﬁiﬁ%)‘hmzphd‘wrdipmretdme-Z 7-
decol orized with ioﬂ mn after enzynme addition. The reaction was

stirred at roomte eraturefor 16 h. Celite (1.0 g) was added and,
after stirring for 10§fmin, the mixture was filtered 9through a pad of
celite. Theflltem rinsed with acetone (3 m_) and the
15 acetone was r g acuo The remai ni ng a9k yer was t hen

heavily salted wth sgl|d NaCIO Et hyl acetate was a the bi pha5| C

m xture was vi gor'8¥si |rre r 30 Jin bforTesose arjat itng.

organic layer was dri co nirat ed HN \7_
0

purified via flash chromat ograp (S| 02t 160- 100% E OAc- heAg

McOH). This afforded 155.0 noacet ate 160 (97% "H 20
(400MHz, DMVBO d6) S™9 (s, rn’\% 6.94 (br s, 2HF MEoRg g0

2.4, 111), 5.63 (d, J= 8.0, 1H), ﬂ?6(t,J=60 1H), 411(dt
5.2, 10. 4, 1H), 3.43-3.52 (mizdinihgy 2.44-2.5 (m 1H), 2.05 (s, 3H), -
1.95 (dd, J ¥ 6.0, 13.6, 1H); [M-H +m z 342. 162 (minor)

To a mixture of alcohols 127 and 128 (247 mg, 0.541 mmol) in MeCN (8
ml) at 1t was added TCDI (193 mg, 1.08 mmol). The reaction mixture was stirred
18 h whereupon it was concentrated and submitted to flash chromatography (SiO,
EtOAc), affording 150 mg (49%) of a mixture of thiocarbamates 161 and 162 as a
10 solid material: "H NMR (400 MHz, dg—DMSO) 812.18 @r s, 1H), 11.72 (br s, 1H),
8.54 (s, 1H), 7.86 (s, 1H), 7.10 (s, 1H), 6.36 (m, 1H), 6,04 (s, 1H), 4.38-4. 43 (m, |
1H), 3.68-3. 80 (m, 2H), 2.63-2.69 (br m, 1H), 2.36-2.41 (m 1H), 2.17 (s, 3H), 0.84
(s, 9H), 0.00 (s, 6H); [M+H]* m/z 567.
Step 2) Preparation of 5—N—Agetylammo-3-(5 *-tert-butyldimethylsily-2°,3’-dideoxy-
15 B-D-ribofuranosyl)-3H,6H-thiazolo[4,5-d]pyrimidine-2, 7-dione (163)

0
8 .
A Jo° - |
AcHN N ‘ B
o}
S 3 g BuzSnH, AIBN (s}
N HN .
>—0 J\\ [ =0 PhMe, flx, 64%  °° HNJ\ Y
Im AcHN N » [T B Ae o
0 : TBSO
161 {major) TBSO .
A

o 163

Im
162 (minor)}
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Anal ysis cal'd for: CL2H14N406S ' 0.5 H2O 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
Exanpl e 61 5Am no-3-(2', 3' -di deoxy- )Y-D-ri bof uranosyl) - 3H,

6H t hi azol &{012086/886p8r i mi di ne- 2, 7-dione (165) 128 WO 20@6TABSS08045589
PCTI US2005/ 045589 0 O HN S>= H2ZNJ~-N N HO 7 Step 1) Preparation

f 5-N-Acetyl am no-3
'([)hl ocar bonyl>/| m dazol goﬁ%uﬁhgggﬂ#l%g%gﬁ%w@ﬁdd&é (ﬁ‘?gl%b?{ Iﬁﬁ"mob and
5-d] pyri m di ne- ZU:-;S’HHGI&?nﬁJ 0.763 jmnkdi) inFPhdIeHNO0 10 at ActiN-atkldd AIBN HN% NN
TBSO O + S TBSO

i ey i Bq%é&%?@tmmx%%m@fd%@f&gs?h&eé%athdm@d 20

i |
(1337( % ,nor) gm mnaTg,llr)ﬁﬁfﬁ%e@d E@naumﬁ%wfo?lﬁggﬁéaddggr@ C%%io%%b -40%8
he

1.08 mol ). Et%éeﬂfé%lsmfﬁ?rd% 2\% €4 o€ ompiod 16f @ w@aﬁsohd HENMR
trated f5l 13 t C
fTording 150 m Ladhp 47ohasys 253 GPLIFR ANAREY 4D 481 gl R o,
a 10 solid nmatedHal3. 95-4[)2 KMvRUHY B 64 Nz = 816, ﬂMSQ))S;}Si%EQ(ni,&Hl)m,Zﬁ%%ghz 1H),
11.72 (b , 1H),.. 8. - S, e S , N
119 | 6 04 (s, 185 638, 4042180 ol It unlay b ¢ Sl Bows; men
(br m 1H), 2.3@y24441 (m 111), 2.17 (s, 3H), 0.84
10 Step 3) Prepamtian of 5-N-Acetylamino-3-(2’°, 3’-dideoxy- 8-D-ribofuranosyl)-
3H,6H-thiazolo[4,5-d]pyrimidine-2,7-dione (164)

0
s

HN HF, MeCN o

JKI =0 Y Se

AcHN 16% AcHN
O
TBSO HO

163 164
A solution of siloxane 163 (84 mg, 0.19 mmol) in 2 M HF-MeCN (20 mL)

was stirred for 10 min, then concentrated and submitted to flash chromatography

15  (8i03, 5-10% MeOH-CHCIs) to afford 10 mg (16%) of alcohol 164 as a white solid:
'H NMR (400 MHz, ds-DMSO) & 12.15 (br's, 1H), 11.78 (brs, 1H), 6.10 (dd, J =
8.4, 4.0, 1H), 4.66 (t, J = 5.9, 1H), 3.91-3.97 (m, 1H), 3.46 (t, J = 5.9, 2K, 2.51-2.58
(m, 1H), 2.21-2.32 (m, 1H), 2.19 (s, 3H), 2.01-2.18 (m, 1H), 1.89-1.97 (m, 1H);
[M+H]* m/z 327,

20  Step 4) Preparation of 5-Amino-3-(2’,3’-dideoxy- f-D-ribofuranosyl)-3H,6H-

" thiazolof4,5-d]pyriiidine-2, 7-dione (165) '

O
HNJj: >: o K2003 *'5":&[3):0
AcHN MeOH H.NT N7 TN
36% 0.
OXJ ° Ho/ﬁ

: 164 165
To a solution of acetamide 164 (19 mg, 0.058 mmol) in MeOH (3 mL) atrt
was added K2COj3 (64 mg, 0.46 mmol). The reaction mixture was stirred 18 h

25  whereupon it was quenched with HOAc¢ (53 uL), concentrated and tritnrated with
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(s, 9H), 0.00 (s, 6H); [MtH + mz 567. Step 2) Preparation of
5-NAcetyl am i w 3-(5' -ten-butyl di nethyl sily-2',3"-di deoxy- 15

6D ri bof ur anos I‘)W-3H 6H-t hi azol o[ 4, 5-d] pyrim d| ne-2, 7-di one (163) O
HN SO A TBS 6 + O S Bu3SnH, AIBN HN S HN PCRUSHORP45REN
N O PhMe, rflx, 64% AcHN N O TBSO O 161 (major) TBSO S 163 |m 162
(minor) 129 ) M%@S@fﬁﬁw ﬁd§¥@@§f@f4§@ﬁ@e colRpRnd1¥5 &Y Lwiite slj)ll_ld 'H

t hi ocarbamates 161 and 162 .g' r% 10 nmmol ) and Bu3SnH (187 ,
0.705 mmol ) in PR ¢40MHZ) dePM M. IR 8EDACBN (¢rss, BHg,07 (80,008 4, 4.4,

mol ). The react t =1 ¥o) 30_ '

sti rzed 20 mn, T@onceﬁ’tfrja egﬁ%g% &%bt%g%hg_grsggiﬂ)a%&% (m,
chr omat ogr aphy (15)0?217 -B.07 809415), EI0DACHIGHCL ), 1.86-1 96 din) GHR SvVweL]{ AAYRSOf
corrpound 163 as a V\@Jte %ol id, 1H (400 MHz, d6-DVSO) S 12.13 (br
s, 11. 80 MI%——?%&84 3.7, 1H), 3.95-4.02 (m
1H)1 3 64 (d, J— 5. 1Arﬁifﬁber8fa§ r@%%pld}fed%agc%m?daﬁévﬁmth;@esentz 19

(s, 3H), 2.04-2.13 (m_ 1H),
-0.01(6H); [ M+Hm@YEDiiGy iR rtq@ﬁtmpe @9 eereqyefi antiiGral acftwﬁy ofa compound of the

5-N- A | |

T AR T R L g R ——

AcHN ~N p ~I N 18%¢ AGkps-destxibed BSEGin ﬁda;?fbd—t@ed ¥ assayl Gl gfidvth éwemitnﬂtbon of
il 16 8 . 0,19 : stirr

fS Ior O)ignreri n, geﬁe o Wﬁggf% °ﬁ?f&°t§ '{;faegrqsdnfﬂ?eégﬁse ‘FﬁV\‘%ﬁéPB’QP'é‘ﬁﬂ%f the

invention.

In another embodiment, a virus and a compound of the invention are
administered to animal subjects susceptible to infection with the virus, The
incidence, severity, length, virus load, mortality rate of infection, etc. can be

15  compared to the incidence, severity, length, virus load, mortality rate of infection,
etc. observed when subjects; are administered the virus alone (in the absence of a
compound of the invention). Anti-virus activity of the compound of the invention is
demonstrated by a decrease in incidence, severity, length, virus load, mortality rate
of infection, efc. in the presence of the compound of the invention. In a specific

20  embodiment, the virus and the compound of the invention are administered to the
animal subject at the same time. In another specific embodiment, the virus is
administered to the animal subject before the compound of the invention. In another
specific embodiment, the compound of the invention is administered to the animal

. subject before the virus.

25 In another embodiment, the growth rate of the virus can be tested by
sampling biological flnids/clinical samples (e.g., nasal aspirate, throat swab, sputum,
broncho-alveolar lavage, urine, saliva, blood, or serum) from human or animal
subjects at multiple time points post-infection either in the presence or absence of a
compound of the invention and measuring levels of virus. In specific embodiments,

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,

immunoaésay (e.8., ELISA; for discussion regarding ELISAs see, e.g., Ausubel et
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15 (Si 2, 5-10% MeOH CHC13) to afford 10 nmg (1699 of al cohol 164 as a
white solid: 1H NWR (400 MHz, d6-DVMSO) 6 12.15 (br s, 1H), 11.78 (br
s, 111), 6. 100§dd J = 8.4, 4.0, 1H, 4.66 (t, J-5 9,

3.91-3.97 (R 20p¢f66088 46 (t, J= 5.9, 2H), 2.51-2.58 PQE%‘J520051045589
2.21-2.32 (m 111), 2.19 (s, 311), 2.01-2.18 (m 1H) 189197(m
1H);  [MH + nf Ztl 27,1984, CiirRit Fﬂotﬁbﬁﬁﬁl\ﬁﬂécﬁfhr@iolo%y Vol. I, John Wiley & Sons,
5-Ainino-3-(2', - di deoxy-/ 3- D-ri bof ur anosyl)

t hi azol of 4, 5- dJ ﬁsfr, iNyewi ‘é'wrieﬂl 21.2 1y imganpflgnyscont siping, ok irgognqtict@nalpgiHN

164 (19 g, 0. OB abL v NBEh Puiteofiip ety Pyt

0:46 mmol ). Thedtr:tecimnloﬁavnuset-pmsﬁmmdemtamdr(e@ b8 SmumsmMimroeRﬂbPCRianaAm
guenched w t% (53 uL), concentrated and triturated with 130 WO
2006/ 066080 PCTF 005/ 045589 MeOHH20 to afford 6 (36% of t he

title compound 165 am as wﬁbenﬁedhhﬂnt bﬂtmcﬁm%&éﬁmed@
11.15 (s, 1H), 6.85 (br , dd, J= 8
J =59 1H), 3b1@§>~%§ﬂb%u1(1#?11141=@1 Salel?l i infgcted Sﬁﬂs or zlr-lyﬂfecze 4b120t48 (m

1H), 2.17-2.27 a sefalCfitution of % ancim?c@: gggnoﬁ er'dk ells that are
Kpare) 3 layerotp

[ MEH] +nf z 285. Viral Activity Conpounds™ A nu assays
may be enpl oyedsuspeptiblede dfectionwriththe wisuslegs primaryi aells triansformed coll tiees, t o

determ ne t d nt v oun

ovent on siitn' elefEbhe Aldes et Aot dnElied: GATRRNR for Bl diGgenpr of
hunan subj ect s. sindlbplagsssayhe gepes daﬁﬂleh%ebﬂntammhﬂhblﬁﬂd titer eApr@sitd as
viral growth ov 1o 10 dete ne_the gromh characteristics of
a. virus in thee%ﬂ'&%e g Ypus;pg @lﬁeﬁﬁfﬁﬁmﬂl e invention. In another
embodi ment, a virus mighed &ﬁl‘iﬁ)&ﬁmnﬁﬁmttﬂ@gﬁoﬂ?fﬁfﬁté%ﬁﬁﬁm@ é&éetn%ed
to ani nmal subj ects suscﬁgqlble to infection with the virus.

i nci dence, sevepstmpated byl tier of gniibodiesagaingiihe iy ip theaubjest Almb@éy penm
etc. can beyds g r 9‘?“% lL.en

| oad, m)rtafsllty rg?%bgsk{ ﬁl@iﬂg&we %%5"3?%}%‘% %&E g lJbzlltrléot
admi ni st ered t hbmited tmsﬂnalammnmfmnumY@bammﬁytﬁagmemmmmmdmpfes tincbe

nvent i on). At LS 1°LLY B Y R ABROSRTPRUID @ik 4 RYSM FllnSuna

can be determined by directly administering the compound to a test animal,

.-|

collecting biological fluids (e.g., nasal aspirate, throat swab, sputum, broncho-

20  alveolar lavage, urine, saliva, blood, or serum) and testing the fluid for anti-virus
activity. A

In embodiments where samples to be assayed for virus levels are biological

fluids/clinical samples (e.g., nasal aspirate, throat swab, sputum, broncho-alveolar
lavage, urine, saliva, blood, or serum), the samples may or may not contain in tact

25  cells. Samples from subjecis containing intact cells can be directly processed,
whereas isolates without intact cells may or may not be first cultured on a
permissive cell Iine (e.g. primary cells, transformed cell lines, patient tissue samples,
etc) or growth medium (e.g., LB broth/agar, YT broth/agar, blood agar, etc.). Cell
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
cenirifuged 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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denonstrated by a decrease in incidence, severity, length, virus

| oad, nortality rate of infection, etc. in the presence of the
conpound of the invention. In a specific 20 enbodi nent, the virus and
t he conpoumtf YR nyention are adninistered to the ZATVEROHASF8Ct
at the same tine. In another specific enbodinment, the virus is

adm nistered to ' SdidnsC :

i nvention. In aﬁ%{%ﬁglr%@hlgglggi fi crﬁetn’%%g% &n‘%ﬁ?éﬂ%ﬁg cgrrpgﬁlrlllgJ %#lﬂﬁoéume of

i nvention is adiBhifentasalysist o t he animal subject before the virus. 25

I n anot her enbodi nent, [ h rate of th LK can bhe tested b
sanpl i ng bi ol ogi cal n}%]laﬂll %gli %Pigom c%*t’aas%)ﬁ'r?ﬁoé"gdgfe. S}H,L{’%lrl\té%lalfa Ué'fﬁlﬁi%f t,oay
throat swab, sphimm subjecoinfeedalitheotiar. Thy agidency, severitys Rnpthavird fcadd,

or serum) from human or apjnmal, subjects at ltiple.time points
post -i nfectidn BPHHEY 3H OFWEECBP%§% CIB‘TCD %ﬁ@rm%éenewﬁm leneth,
the invention aﬂﬁialm?ﬂlbftélﬁykﬁ;yﬁﬂiﬁfeﬁﬁoﬂ(iefdé%bsefﬁd%@ﬁlﬁﬁiﬂ SbRORGAEAE VRN

30 the growth rate of a virus i s assayed by assessing the presence of
virus in a sanpp girsgnithe abgenogofa pempasinfl of dietinyeatiogpowithe praseace of a
perm ssible gro LY i Bim{ S| et

wel | - known in tﬁ%&gﬂa%g crﬂuagécé%t?ﬁf,ﬁ%ﬁpmﬁo ﬁﬁnﬁﬁlggé@g?%n‘?emmn%ag%sbgya
(e.g., ELISA fdwrdssnissiiaressegaitylilengtiivirgiNoad emrtalitygate ofiirfediivh, esd. in

131 WO 2006£066080 PCTI US2005/ 045 al . ds,, 199 t
Protocol s i ljw(?Nbg'@é’fﬁsg}ceﬁ?é?eoC@?{png‘IB& the mX%‘Pﬁm\S/ﬁn@)}ne@ rfr”%qli’ fhe art cpp.fe

York at 11.2. 1) usell adteidiboatSaan hetbiginnh Bebjed sudhi MRS HecriBaBY ¥ Ehkly.
usi ng an anti body which i nmunospecifically rec&gl(r;)l zes the virus to be
i Lpr

assayed or detecti ondyfionally; ’i"_lYﬁ’f’ apiduntofd Frymp %’Fﬁlcwe&e?enB?Ed by
Sout hern bl ot ogirdgy E@iﬁﬂ&ﬁésth%i/om X ufd fo An mﬁlﬂalaolrﬁﬁf'aﬁﬁ lﬁﬁtﬁec‘?,%ﬁé&iﬁg nt,

viral titers can be determ ned taining_ biologica
f 1 ui ds/ cl i ni cal bigkaishleBuify/dini¢ahsaslesd e.go npsal aspirate, ihndae swad spundeoncho-

o “Bel 1 71 pif *tBbol itk s s pRBER A ISR B pRACRER "
primary cells, fluidsidimecaisainpled for hntiveisal atfivipateige ity atdision ® Hejl @bivce in
etc) at a diIut'{hgn of thﬁ virus that allows for the emergence of
singl e pl aques. BYRESTHCEQERE VI t hen be counted and the viral titer

expressed as pMRAUSITOIFaRhWTRSdALy mlliliter of sanple. In one
specific enbodinent, the growh rate of a virus in a subject can be

esti mated by the ti tEie Bormyladimesamgsof thpprasent inwention mpst bgymetgholized o
subj ect. Anbg bogySer #&lﬂd' 1NEEnRY

wel | - known ?on the ar t]?@?ng exganlg%t,ﬁéfgﬁgﬁﬁ%?&sﬁﬁ{%c .07,1 ﬂ{[‘tﬁgﬁg&%ﬁﬁlﬁgﬁe
anti body or antiosedy as eleptiva pradmgs.cHepateaiep blien aransdddo agsessribé degreedo
by, e.g.. ELI SAthéﬂQ'cBﬁnB&ﬁldl ﬁ{ay e trahs b PmF i b BtydyOJf aﬁlallfi%lrafu alug itlis known

conmpound

that such transformations may vary with hepatocytes from different species in a way
that reflects metabolism in the whole animal. See Seddoﬁ T. et al:, Biochem
35 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 hepatocytés and monitor the formation of 6-oxy metabolites,
i.e., Formula IT 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 #: Cyl41) was
purchased from CellzDirect (Tucson, AZ). Hépatocyte Incubation Medium (serum-

free, sterile) was purchased from In Vitro Technologies (Baltimore, MD).
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can be determined by directly adm nistering the.conpound to a test
animal, collecting biological fluids (e.g., nasal aspirate, throat
swab, sputu broncho 20 al veol ar | avage, urine, saliva, blood

serum andvﬁ£§Wfﬁ@ Phe fluid for anti-virus activity. PR @ﬁﬂ@@?ﬁ%ﬁﬁs
where sanples to be assayed for virus levels are biological

fluids/clinical sanpitesc{fniblgushisikby Aeiitd c?fc%usﬁeﬁé’l@ﬂiv@ﬁﬁﬁare@ﬂ&hlfﬁbh
broncho-al veol ar |avage, urine, saliva, b or seru

sanpl es may or FERPTRRIBUSIBPRESY AoRatrayies in b@aﬁﬁﬂeéﬂwﬁiﬁﬂ@ AT

subj ects cont ai BhR@ntHAGE 1%Iﬂuﬁ1&%u9mdﬁ9ﬁ%41¥ PR Lentrattfh R 8 Test
i sol ates without intact cells may or 1illrst cuture

per mi ssive cell amcmd(imog)wpirlﬁrmnlhou@blls’mlx ransformed cell |ines,

patient tissye sanples r.growth nedium (e.g., LB broth/agar

YT broth/ aga$ Bt of o 8 t1 |1 suspensions can be cl eared by

centrifugation at, eEgmtm@ﬂ)@MgM :chlésomtiw& BSDRISOrWwEB ). tThIReH RN tRNs

followed by a P pH 7.4 (Ca''’ "' _free), wash under the sane
‘g@éé'ﬁ’é‘ﬁ

condi tions. Cel Pgﬁ'@ Itqséf@cl?éwe’ﬁé’h? dB¥rvispnigroplatg 1eades) (pEeEip PRS
for analysis. BidffiBibds Webdichinired AsRp e ﬂﬁ&%@&c@oﬁg ﬂegﬁ@g&e &R DMSEN
be m xed with PBS and centrifuged at "300xg for 5 m nut room

t enper at ur e. I\/Uétgéki)%13r2errnved fromthe interface with a sterile

pi pette ti plg |l ets can be washed once nore with PBS 132 WO
2006/ 066080 045559 under the sane conditions. Pellets can
then be resuspended Reactiossedptnsicaisweee pleparfBfi itmbvabied§ sicH tubes) each

anot her enbodi nent u f the vent s adm nistered to a
human subj ect i ﬁ?”é%‘?’é'ﬁ%%ﬂm %%Qkf %%F@é tocylesasnepsion 4ttty 1
viral load, 5 nagdsay bfyzsa;hﬂloﬁﬁemm&m QﬂM IQef Robte ﬁﬁm@ibﬁﬂleaﬁm.
the|n0|dence severity, length, viral.loa alltérateo

i nfection, etc. TBH3RGVESuxues mwegeﬁ}be@ﬂgpmtéa t°€d95/% idityand §% GPe
the absence;9f acomRAKAE R@acﬁégfs ek %ﬂﬁét@d% Fﬁ'dlt]gfopi(?ﬁf:‘ BEGstQftick at

pl acebo. Anti-viral activity o he corrpou e Tnventionis
denonstrat ed byl@k caeentsdive ta gach hibiede nda«;vestbwhnal txchehteatgmb\ of 30 uMIfor the

|l oad, nortality _rate .of infect in 1Q. th resence of t
conpound of t het eﬁﬂfﬁﬂf{ SO f«wﬂj ?F@F%‘i?ﬁﬂ%ﬂﬁ efef‘ri‘gtl TUSEEyIogdn ea(‘}ggﬁ’e
to determne anis ﬂiufewbyﬁﬁ{rdrtﬁgtthe tubedeveidljtRids. AlGHotRSE S0@B Bofeasd | bed
previously. Additionally, in vivo activity of a Formula {e(gprodru

can be det er ni nEGCHRR WP@&PFWGWWPE‘%W%@X@H@“% oeltnbasal

or human subg ecfone Gtel R ‘i;hhi%gaom?taﬁéﬁ?ﬂ!l%ahofﬁu 5190, ldfl'zé Jf[ﬁéopen
(e.g., nasal aspirate, thro splt um ronc 15 a

| avage, urine, B&es vere iptubaigd atgt7 §elm§ln§9%diume§wlan95%@0bl oI ogi cal

fluids/clinical pg, mﬁgﬁolfﬂmﬂgtfbr)(hﬁlﬁ!m activity (e.g., by addition to
cells in cultur '

At predetermined time points, reactions were terminated by the addition of

150 pL of the stop solution to each tube containing 50 pnL of the reaction
25  suspension. The composition of the stop solution was the followiﬁg: 15 mL of
acetonitrile (containing 1 ug/mL nebularine as an internal standard and 0.1% formic
acid) combined with 1 mI, water.
The calibration curves were prepared in the following way. To 80 uL of cell
suspension (at the cell density of 1.25 million/mI.) 10 uL 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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the presence of the virus). Metabolismof Formula I Prodrugs The
Formula | prodrugs of the present invention. nust be netabolized to
20 Formul a ﬁg&pﬁ nds and ot her conpounds of the invention in the
body if th&P PSP serve as effective prodrugs. Hepat GEFRS2HP/P450
are used to assess the degree to which a conpound may be transforned
in the body of an aniAteduendhd sirhples wisiRRept onl Weticesiii tHek ReS R6EREHITOS
may vary with hepataqocytes fromdifferent species_.in a vva)(] t hat
reflects met abo@PNsis-nlherdhaiivire mixedmyng afacksiogddpltiTlubsiVogexergVithem
25 Phar nmacol ., : . dvas, 'H. ak

eval uate the rret%?l%%ih%nietg g%si)?iéﬁ{/pbg(?ggl%tf g.?liltaéé?dﬁ c’orrgggl%gs 14?1:'1"1(?5({b rfgl
114, 30, 103, 613.285schdfodlOrBiriutestahd’(hr Eearsnperoftait(@3huLwasdranbfgusd into a
nonkey hepat gcytes and i tor. t formati.on .of b=o0 net abol it es )
e Formil 8.1 FeEn AR MADSHE! BB PRSI AST CHE FoH foaRs Heggd in

conparison, 30 4heuneirabab waicsasdibhitdly, -l aﬁ%&]ﬂs‘éh%ﬁﬂé ﬁar@ﬁ?o%léﬁmetabolites

assessed. Preparation of Fresh Hepatocvte pensi on Fres

cynonol gus nonk &) thedest aviglpusing an ppproposie LEAISMS @etwd) was pur chased
from Cel | zDi r ectg; (T Qn, AZ) . Hepatocyte | ncubation Medium (serum
free, sterile) hased fromIn Vitro Technol ogi es (Bal ti nore,

MD). 133 WD 2006/ 066086 cdfipbihdSRe@5{uadTedDn ah APIBJ0OINDIMEB/SISinskeeyent in
hepat ocyt e suspensi was red.fromfresh . .cyngnol gus_ nonkey

hepat ocyt eswn ﬁ@;%ﬁgpccﬁﬂt’ge F’h@ﬁ%ﬁl e ‘Efi“l?rFP%ﬁ“‘%H ma zglﬁtsﬁl%"f&?e
1.25 million cekdsgltstbn F&hﬁlﬁﬁﬁ@&m@ﬂ@ﬁﬁ@dﬂoﬁ@n&ﬁﬁ@ﬁ&%ﬁ&hﬁﬁﬁ i gifvéﬁfnra%isé 1.

article addition) was 1.0 mllion cells/nL, 5 Preparation of Stock
Sol utions Existing 100 mM stock sol uti onsrabl§ IDVSO were used. The

concentrations of dfgerdi@fin &thé Mg%ﬁgoﬂd@rﬁ&]ﬁ‘ﬁﬁ&%?‘d% %&%l&% sSMonke?[
m cropl ate reader. frection coefficlents were he

absorbance of a freshiispafmcepaaita AMbhcubitivalof 60 NVPEf a AdtmuldHiediigns

Reacti on suspensi OIT'“P: Pot'ﬁ]b‘?&ﬁ :

contai ning 320 pL E @h csﬁ i E rr%ﬁhﬁ i spensi at
the density of 1.Z®nifokhd ON CBEddGctPer N gtn%ﬁﬁ%&t%%éﬁ?@gat glge}k’%}e

i ncubation nmedium—The above mxtures were pre-incubated open at 37
C, 95% humi.dity and 58 Co2 15 fdP230 minutes. Re%étions were -+
initiated by the addi §ygon of 404by0f test artichkpegat

ottt
13 122 242 ++
114 - 134 217 4+
30 117 21.5 it
103 141 13.1 ++
57 157 1.7 +
65 . 148 14.7 ++
76 132 214 -+
Famciclovir  Penciclovir 5.9 +
15 _
In fresh cynomolgus monkey hepatocytes compdunds 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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| Ox concentration to each tube to achieve the final concentrations of
50 ~.Mfor the test article(s) and 1 mllion/nL cell density. The
reactlon Sx@g%&%’ ) i n each tube was m xed by inverting the tube
sever al ﬁgﬁqots of 50 L fromeach reaction suspehISYSQEHRe
distri but ed into six additional renovable 96-well tubes 20 (one tube

per tinme point Il%k—&m@btldﬁﬁoﬁ@,eﬂral@ooéﬂonmléhﬂQelm (PBMEG) . The
' and 5% CO02.

open tubes were incubate 7 C un 5% hum dity
PPepar ation of Sanpl%élph‘ifﬁ &H%‘f’ﬁ’é’%‘mﬁg i‘ﬂ@%ﬁ’lﬁ:ﬁh‘%‘rﬂp’?ﬁ‘r‘éd BBFWP@M
reactions were ﬁﬁﬂlﬁu@@&ﬁﬂu&mbi&d%ﬂ&iﬁe' fhaﬁi cobmiiskd H méliRyRE MK cells,

solution to each tube containing 50 pL o e reaction 25 Suspensi on.
The conposi ti onciglating dg:td@pws;ellmmddwtb@wd B@elﬂso | Brigflyngey a® mifiod by

t tril i Len
and 0. 196 f or TR Befncclelthp S Rl 4 BRARAE Wit B o Bb AL BE e
curves were pr ebiaoakﬂlat contaies lémi«tdcpm mglp&aylstsT(mﬂﬁn Huffglome hie prepared by
t th | t [ m) t t
TR R = N R KRR AT o S MG
t he corrpound i nuﬁﬁé@?lhﬁﬁé/la?eﬁ dﬂﬁ@bﬂb%ﬁeﬂ%ﬂioﬂ%ﬂ@éﬁoﬁ@f’ﬁé sepafiBndi@ky

foll owi ng the conBIound addition, 300 pL of the stop solution (see
above) was addeBBMLIurifiontiene/ 066080 PCTI u52005/ 045589 All quenched

sanpl es wer g kept Okl écﬁﬁ:a Aldb ort § G AR %niafes?@wgd .

Then they were m xed using a enc rtexer
Scientific Pr odﬁbpéﬁaﬂbrPEMﬂsovﬁrmDhteﬂfmm&leboffgispataumhgﬂastbpaquugém at
4,000 rpm (3,220

Cle er nat.an
L) was transf er ¥t e%lemrg%l(%ma &3 S%‘ﬁne %ﬁcré?@# P@%%l\cﬂc é’mt% g éP&Yed
to dryness unded:olader@gal‘Sferll‘reﬂQﬁmﬂfHrﬁlLﬂeﬁmfug&tuﬂe@QF@!EBSfath&@ t(l))tall_
wat er: acetonitrile analyze rr the parent form an tabolites
of the test artYQ}F@eB&SrEP § Elt%ﬁa@“EE?W%SWW‘WS aﬁg?@%%?%i s
The conpoungss V‘ﬁcﬁhﬁbﬁ%&bﬁ%ﬂﬂﬁ&@éﬁuﬁﬁ 0054 C/oBf Mﬁnjnﬂﬁe%%ﬁ{ in

10 the ESI-Positive MRM (multiple reaction rmnltorl ng mode. The
summary of the mwmawwﬁh%bmanaimﬁwﬁég@m ash). dhe tarRRRIct

gener at lon is gj

Met abol i zed Pr ogﬁ%{ﬁ Ora-gﬁglb%v;aér Qfégﬁag&ﬁl}geﬁﬁ&{‘ éﬁ&gp‘%oes g?ter

hrs | ncubati on winsfepredtaod frashRobeniTie tbtaFchutnelg/as ﬁxadcmp %] 5!0 mbwnleBSzed
Conmpound Product, Jff oflet o, RGN LA 21 tlAMmiRGER A x ¢ at room

20  temperature. The cells were washed an additional 3 times with PBS in this

manaer.
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 108 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 supermnatant anélyzed By IFN-c ELISA.
The ability of Formula I prodrugs, Formula IT 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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14 122 9.7 15 122 31.8 F++ 13 122 24.2 ++ 114 134 21.7 +++ 30 117
21.5 +++ 103 141 13.1 ++ 57 157 1.7 + 65 148 14.7 ++ 76 132 21.4
+++ Fanti cl.ovjr iclovir "5.9 + 15 In fresh cynonol gus nonke
hepatocyteg’&:g}%gﬁgﬁﬂﬁs 14, 15, 13, 114, 30, 103, 67, 65,%C£W82“?@’0‘§§89
wel |l as fanticlovir are netabolized to yield the corresponding 6-oxy
met abol i tes: 1220f860480 (8.5 Patsiit Applieiondrublitaion No. USr2005/08765548 4hich
117, 141, 157, 148, and 132, respectjvely. Fanciclovir produces
penci cl ovir. 20 dssiosegpionelsr ddepndusttonoEmetysibowss559 | FN-a | nduct i on
from Peri pheral Bl ood Mononucl ear Cehls (PBMC) Peripheral bl ood
mononucl ear cells (PBMCs) are preparked By standard nethods from
human bl ood and are primarily co sgd Bfonpnocytes, NK cells,
circulating dendritic cells and Mﬂf%w nd B ﬁ&%ﬁ&meBriefly, they are
purified by 5 density gradient cemrﬁxﬁﬁgation roma buffy coat,
which is the conponent of whole blood_£hat contains | eukocytes and

platelets. In turn, huffy coats areypgrepggared by centrifuging whole

bl ood and isolating the thin cream col qred | ayer between the  upper

pl asma | ayer and t he/FouemelatFlaive dativides ofthe ¢ompqueds of ithe isuension aed

m xture. PB bl ' r I

wer e obt ai negc f r%gﬁnﬂb{sﬁgggsgg&aé@% O?E{Iég%‘g? %kaw h%%@% geimlefé %% g{)g@s

from t he buuffyuddmateribimeng hi st opaque- 1077 gradient (Sigm),

essentially as 2&$ﬁ{%bed kr t he manufacturer's protocol. Buffy coats

were transferre "H#UOM centrifuge tubes and PBS added to a total

volume of 35 ni. NexHuifinTFND SLSRABUEICUDTZ) WaSHeHBARD AR Bk the

bottom of 15 each tube, which were then centrifuged at 259 x g for 30

mnutes at roomPiasewse Priesod Hpwesntio srakethetreadismorerewithin the finege

(Eppendorf) 40Th 3 : N-FTe LMy

di scar ded ar%g tﬁaé;%bgig?ﬁgééggi a%s'rhﬁ Qa&gﬁg“}éﬁ%ﬁﬁm(ﬁﬂlﬁﬁg’ 2:5x
10° cells/ml seeding) or 1:15 (7.5 x 10° cells/ml seeding) and then analyzed

together with undiluted supernatant samples. The concentration in each sample
was calculated from the O.D. by reference to a standard curve.'
The compounds of the invention exhibited IFN-¢. induction from PBMCs
15  relative to isatoribine in the following ranges: |
0-10%: Compounds 142, 157, 141, 148, and 33 .
11-50%: Compounds 152 and 165 |
© 51-100%: Compounds 32, 160, 130, and 137
>100%: Compounds 133, 34, 147, 121, 122, 134, 117, 132, and 153.
20  Comparison to Isatoribine
' The results demonstrate the remarkable superiority of 134 and 122 to .
isatoribine with respect to enhancement of IFN-o, production from human PBMCs in
vitro. Figure 1 and Figure 2 show plots of pg/ml IFN-q induced in human PBMCs
from compounds 134 and 122 vs pg/ml IFN-o. induced by an identical concentration
25  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 pM 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-g, produced at

30 100 pM test agent is less clear-cut although visually apparent and statistically
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transferred to a fresh tube. The total volune was nade up to 50 m
with PBS and the tubes were then centrifuged for 10 m nutes at 259 x
g at roomﬁp #ﬁ@&%@ture. The cells were washed an additional 3 tines
with PBS i 4 nner. The cell (PBMC) pellet was thBRTUEEMSed
in 30-40 mM conplete (RPM 1640) nedia. PBMCs were seeded at either
2.5 or 7.5 x 1G&niidaht(right panclnPigates Imedi2a When thedoBoentretiah ofoth 134 and
respectively) . 0. rest . over ni ght f.gre co un
exposure for 23%6%%9%8%8?&%&%%(6%#%‘%é?aél%tejﬁgﬁkmﬁaﬁc cted,
centrifuged fonmbxpeciRdlyesutgifortn BatorBide\rightpAdd abhd Hs6ftObfUbBures 1 and 2).
(Eppendorf) at roomtenperature and the supernatant analyzed by |IFN-a
ELI SA. The ability of Formula | prodrugs, Forrmula Il conpounds, and
ot her conpoynds of i i . £ r.al

el ver y enaract eri SHiSaRbEERY o 5HRISHE BRI ol B

admi ni st er ed byxplasstbscih @duteparideis daended to itlosipas the inventiod frel itsgeefedral of
simlar experinents.with,co unds described in, the literature.

Her eby i ncor porPt 831%%?5@ é@é&%ﬁé@u@ﬁ xR IReniatiop, the F%@%Wéle@?@mz%at ent
Nos. 5, 041, 426 apptest BBk HACakhifbns Rk BRY HARMKE GAhbAeNiting #6m\O
2006/ 066080 PCT/ US2005/ 045589 10/861, 430 (U S. Patent Application
Publ i cati on Nothespiipdfshomyeanion) Thy thernvegtionisdatendediie be defited notyN- a

i nducti on [ o] : =i I ihi oJ HO
SOH Accor d?ggl ?/Ré %reoivg'td ?S\%relpg%nt’ F‘{l/ﬁ bti]g%oé t eél%ygfe’rpa%%{nhgg egk ﬂ?lﬁ%tt"&
invention are 5 expressed as a percentage of the level of |IFN-a

i nduction by either 32 or 100 pMisatoribine. ELISA Protocol Human

| FN-a ELI SA (#KHC4012) was perfornmed as described in Biosource
protocol. However, to ensure that readings were within the linear 10
range of detection, PBMC supernatant sanples were typically diluted
1:3 (2.5 x 106 cells/mM seeding) or 1:15 (7.5 x 106 cells/m

seedi ng) and then anal yzed together with undiluted supernatant

sanpl es. The concentration in each sanple was calculated fromthe

O D. by reference to a standard curve.
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The conpounds of the invention exhibited | FN-a i nduction from PBMCs
15 relative to isatoribine in the follow ng ranges: 0-10% Conpounds
142,157, 141, 148, and 33 11-50% Conpounds 152 and 165 51-100%
Conpounds 32,160, 130, and 137 >100% Conpounds 133, 34, 147,

121, 122,134, 117,132, and 153. 20 Conparison to |satoribine The
results denonstrate the remarkabl e superiority of 134 and 122 to
isatoribine with respect to enhancenent of | FN-a production from
human PBMCs in vitro. Figure 1 and Figure 2 show plots of pg/m

| FN-a i nduced } %B’ BBMSuafTT ©m compounds 134 and 122 vs pg/ m
| FN-a i ndg'ced %&0@% I denti ca]ﬂacIoncent ration 25 of isatoribine. The

results may be sunmarized as foll ahs. At 1X PBMC seeding, both 134

and 122 induce significantly and sub?t antially nmore I FN-a production

at 100 gMtest conpound than doés ri)gi ne, especially for weak
a

responders to isatoribine (left igures 1 and 2). Wen

seeding is increased to 3X tHe di\'ffeP‘\e,nce bet ween the anount of

| FN-q produced at 30 100 gMtest qgentRi s less clear-cut although
visual |y apparent and statisticall'y 137 WO 2006/ 066080

PCTI US200&h&4i589 significant (right panel, Figures 1 and 2). Wen
the concentratign of both 134 and 122 is 32 Mat 3X seeding,

however, $dtH %4 and 122 dramatical | y and unexpectedly outperform

i satori biggg orgrgnht panel and inserts of Figures 1 and 2). 5 It is to
be under st pod that the foregoing description is exenplary and

expl anat oRyisith abad,ard, cyshalkyd or heteredeeyk o il l ustrate the invention

and its pge ec i S ., @h7 routine experinentation, the
R SCIRRE, TRk S A CHRR

artisan w | I'cations and variations that
may be meaREis#,t hout departing from the spirit of the invention.

Thus, the_inventiop |s intende 0 be defined not by 10 the above
descri%t i Bnts ‘ﬁUfL”'B[;‘yl %‘ﬁél‘%@'\ﬂiﬂw& clains and their equivalents. 138
1. A conprugdcpt,mnula | R3Y R2 NC 11 R
R® and R are independently -C;-C-alkyl or together with nitrogen form a 5- or 6-
membered heterocyclic ring,

wherein when Xis O, Y is S, and R* is H, R' is not H or [-D-ribose or esters thereof,

15 wherein the above alkyl, aryl, cycloalkyl, or heterocyclyl moieties are optionally
substituted by 1-4 substituents selected from
hydrogen,
alkylamine,
amino,
20 aryl, cycloalkyl, heterocyclyl,
Cy-Cg alkyl, C,-Cg haloalkyl, C,-Cs hydroxyalkyl, C;-Cg alkoxy, C;-Cs
alkylamine, Cy-C¢ dialkylamine, C,-C¢ alkenyl, or C,-Cg alkynyl, wherein each of
which may be interrupted by one or more hetero atoms,
carboxyl,
25 cyano,
halo,
hydroxy,
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wherein 5 XisOorS, YisOorS, R is H alkyl, aryl, cycloal kyl, or
heterocyclyl, R2 is NH2i -NHC(O R4, -NHR5, -N=CHNR6R7, R3 is H, 10
R4 is -Cl-Cr-alkyl or -Q(Cl-Cr-alkyl), R5is -Cl-Cr7-alkyl, R6 and R7
are independently -Cl-C7-al kyl or together with nitrogen forma 5- or
6- nenbered heterocyclic ring, wherein when Xis 0, Yis S, and R3is
H Rl is not Hor (3-D-ribose or esters thereof, 15 wherein the
above al kyl, aryl, cycloal kyl, or heterocyclyl noieties are
optionally sd@@ﬁﬁmﬁied by 1-4 substituents sel ected from hydrogen,

al kyl am ne, },jo, 20 aryl, cycloalkyl, heterocyclyl, C-C6 alkyl,
Cl - C6 hal oal kyl', Cl -C6 hydroxyalkyl, Cl-C6 al koxy, C-C6 alkylam ne,
Cl - C6 di al kyl amatkyl,C2- C6 al kenyl, or C2-C6 al kynyl, wherein each of

whi ch nmay be |@L ﬁ%ﬁted by one or nore hetero atons, carboxyl, 25
cyano, hal o, 3% 139 nercapto, nitro, thioalkyl - N=N- NH2,

S -C(Q2-(C- C@(@? kﬁﬂ )Gs a‘llglp)@('dé%@@]% C’(@fzf&}?e'l e g)ﬁtﬂeterocyclyl)r

-C(0) 2- (heteroc
-0 (C - 060d })['é elkaiﬁi 1@(01 Calkdlargds- 0é¢k9¢ %ﬂﬁ@ﬁb@%] a (C4 (01 C6

S B PR 004, 1 By, g1
al kyl ) - O(alkyDulidlieylaminug; o<coce Gy 38 o SPATE ol C(OPaliGlantto, -
L) SO o Sk S R hRac
10 S(0)p-dialkylamino, -O-(C;-Cs alkyl)-C(O)-dialkylamino, -O-aryl, -O-heterocyclyl, —
NHC(0)-(C,-Cs alkyl), -NHC(0)—(C,-Cs alkenyl), -NHC(O)—(aryl),-NHC(O)—
(cycloalkyl), -NHC(O)—(heterocyclyl), -NHC(O)—(C,-Cs alkyl)aryl, -NHC(O)-(C,-Cs
alkyl)cycloalkyl, -NHC(O)-(C;-Cs alkyl)heterocyclyl, -NHC(O)-(C;-Cy alkyl)amino, —
NHC(O)-(C;-Cs alkyl)alkylamine, -NHC(O)-(C,-C¢ alkyl)dialkylamine, -NHC(O)-(C;-
15  Cg alkyl)C(O)amino, -NHC(0)-(C,-Cq alkyl)C(O)alkylamine, -NHC(0)-(C;-Cs
alkyl)C(O)dialkylamine, -NHC(O)-(C,-Cs alkyl)N(H)-(C;-Cs alkyl}C(O),-(C,-Cs alkyl),
-NH-(C-Cs alkyl)-C(O)-amino, -NH-(C;-C; alky])-C(O)-alkylamino, -NH-(C;-Cg alkyl)-
C(0)-dialkylamino, -NHC(0)-(C;-Cs alkyl)S(0)2(C;-Cg alkyl), -NHC(0)-(C,-Cs alkyl)-
S-(heterocyclyl), -NHS(0),-{C,-Cy alkyl), -NHS(O),—(aryl), -NH-(C;-C¢ alkyl)- S(O),-
20  amino, -NH-(C;-Cs alkyl}- S(O);-alkylamino, -NH-(C;-Cg alkyl)- S(O)-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),
wherein each of the above substituents can be further optionally substituted by 1-5
25  substituents selected from
amino,
C-Cs alkylamine, C;-Cg dialkylamine,
Ci-Cs alkyl, C,-Cq alkoxy, C;-Cg alkenyl, C;-Cg hydroxyl, and C;-Cs
hydroxyalkyl, each optionally substituted by
30 cyano,

halo, and
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NHC(O)-(Cl-C6 al kyl), NHC(O-(Cl-C6 al kenyl), NHC(O-(aryl),-NHC(O) -
(cycloal kyl), -NHC(O) - (heterocyclyl), -NHC(O-(C -C6 al kyl)aryl,
-NHC(O -(Cd -C6 al kyl)cycl oal kyl, -NHC(O) -(Cl-C6 al kyl ) heterocyclyl,
-NHC(O - (Cl-C6 al kyl)am no, - NHC(O -(Cl-C6 al kyl)al kyl am ne,
-NHC(O)-(Cl-CG al kyl)di al kyl am ne, -NHC(O-(d 15 C6 al kyl ) C(O am no,
NHC(O) - (Cl - C6 al kyl )C(O al kyl ami ne, -NHC(O-(dC -C6

al kyl)C( O di al kyl am ne, NHC(O -(Cl-C6 al kyl)N(H)-(d -C6

al kyl ) C(0)2-(Cl - C6 ®ilfRyl ), -NH(Cl-C6 al kyl)-C(O-amno, -NH(Cl-C6

al kyl) - yI) C(O -di al kyl am no,

NHC( O) - (dg) c@iﬁé&m%?é’)aﬁ%ﬁg&gﬁ %&‘9 . “NHO(O)- (O - CB al kyl ) -
S—(heterocyclyl) NHS( O 2- (d -C6 al kyI) -NHS(0) 2- (aryl), -NH-(CI-
al kyl)- S(0 am no, G -C6 al kyl)- S(0)2-al kyl am_n

"N (5 - OBt ke S0t ageis s teebiahis ol 5o ey LE BriIRgh | whercin
- NHS( @) 2-ghptnggpcyclyl ), NHS(O (Cl-C6 al kyl), - NHS(O) (aryl),

-NHS(O) (cycl oal kyl ), -NHS(O) (heterocyclyl), -NHS(C -C6 al kyl), -
NHS(aryl), -NHS(cycloal kyl), and -NHS-(heterocyclyl), wherein each
of the abgve bstltuené an be fu arillther OB iopally substlltute

1-5 25 stbsti (TerPosRt ehhermeceytivallyafcspiable salegocording ilem 2 v er@@
di al kyl ankneo sad¥8 sal kyl, Cl -C6 al koxy, Cl-C6 al kenyl, Cl-C6

hydr oxyl, and Cl -C6 hydroxyal kyl, each optionally substi t ut ed by 30
cyano, haI o and 140 nitro, or a pharmaceutically acceptable salt

t heregf . 2. c oun harma utical ceptable salt
accor ng to c Wg%o%‘g? @eF‘Qth 4 af‘\‘ﬁﬁﬂat’%sgﬁ'ﬁ OEﬁ%Fﬂﬁi‘Hmo} wherein

phar maceug! gaktlkme@gempt abl e sal t according to claim2 wherein Xis O
and Y is S. 10 4. The conpound or pharnaceutically acceptable salt
according to claim3 whedein Rl is selegted from1 00" Q p~ 70

HO' ~ o~/ [ 0O [/ O K
Q +—c"CHj CHs o
:.5 5 o o HO OH 6
1

)
)O]\ /17’ /ﬁyl ’ 7 o) ’
HO o)
H3C ch 5 L - 4 8]
o)

%,

HaCO 0 H,cO OH Oz\’d

a
Ho o} ’ o] , i
Ao 0 HO~\© ’
HaCm—,
HO  OH .

“OH
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n

1 0_

H3Q\\ H3C\\ // e-,--OH3C O
Il HH®B ~O" Y'y HO C, v v

Il OIl 00 HBOr0O FIOO
, HO'' (y 5 Ho" Om..OH HO

|
0Oy HBB ~O-I ' O, vv ~O O)-
0
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~f OH~ 142 010 o ,"0tL,~0 ,"0Al 'yo 0 o Oo0 o0
of( 7HO O-zb /Ol ~ HO~1 , HO* /ol OHO~ o
OO0O~"71 OO HOt Ho OOO NI/IJ G Cd NOp 1
F Cl~ HQJ or o 5. The conpound or pharmaceutically a
according to claim1l selected fromN Jo N NO HO I

) i
T ? =N 2 | ?
| N | =
cl
= Cl
ek o |
Q ’ ﬁi o
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00 5 SHIN'NN>--O HZN-N ,>=0 HONJN N~\O O Jo ,C HO o H3C H3/ H3C
; 0 H3Cd b~ HBCOOH Ni S~ONs>-0 AHRNNNHNNNNI S O O H2N
N HOHOB HHHId CHHO,;'" "OH 0 144 N HpNN N~O N S~O HZN~ N~O
HZNJ~-NNO 0OOOHOB J'" ~-000O0 O~d ' 'OHd 'OHO "O 0=5=0 S
HZN N N>==O HZN N N0 IN\ SSO OHZNN NHO Op HOOH G=S=0 ,J, O
HZNNNNI SSO!' I NN\O /QNHRNNOHNNOOTr OHOO
1
F I F’ Pl g oond om I
5 W0
XS =
F7ONTF al o) 0
HO 710 o
5. The compound or pharmaceutically acceptable salt according to claim 1 selected

from
NfIS>= 5
o} N*

A‘- 0]
HoN7 N7 N /\”,: )=
02 HzN’k‘N N

o)

o O 3 Ho/\d 2

QO ‘—tfecH CH;

£ % HO ©OH

f—o oE o

NS | V=0
. )':IN>=° /I:f>=0 /I
)J\ Ll

ci);C\_.- i O 17’ @ALHacﬁl

HaCO 0—{ H300 ‘oH

/“\ P >=O H N)‘\\N j N>= N7 3
HzN7 N7 N 2 J =0
o ) o , HoN7 N7 N
HO . o) 0
HsC 5 7‘ 0 HO’\LJ ’
HO  OH A 0

o]
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F,100 F "CH ;. JOO O N3 Sip NI SAO H2ZN-N NIIO H2N N N O H2N aN
N11 O O.np~ O.np~lI\ n~\.np~\ >p 00000 0 p--/" 145 N N>==0

H2N'I HV' 7 Sao Njlc S>~0 11 s~o0 HoN HZN ~N N HZNN N p HO SOH OH
" fl 0-OJ~ SSON5>0 HINNNOHNNNp OOOOTDbOPOODP
S>=0S>=ON~-NOHN NN HN~-NNHNA'pl OOO'p HO Y7
\' " Yy LLJJ. O HOO-b Na s>==0 S>==0 HzN N N N>==O H2N '' NN
NNO 'O I A-OIl p HO'AyHOYy, AOCHOO 5 146

Bess ™

0
S
00

N
0
H2N
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| s>==0 S N~-S [INI'l'|

=0~ )-0 HO"

H2N ~N N~S H2NIJ N>=S AQO |

S H2ZNNNHZNNNN OO0 HZNN OHO 0 ~Jo

eo
0 HO0O OHOOOH 0 ©

00 HZN NN ~*

H2NI N N) ==

| O ~II HZN NN OO 00O H2NN NS H2ZNN N O >==
O HO'~LLLJJJ7 HO HOSOH O O \-0 'p-~ HO tEl
N>==0 HZNN IN >==p \N % Cl C Ja |l S>==01 i
2N N N HZN N N N2
1
NZ S NF S
[ =0 [ =0
Hsz“N N HZN){‘N N
HUAX:j , ;f?”m*’
HO OH O‘/j

S~-0 N\ S~O H2N

sy

HaN" N 0 HNT SN o
o 0 »--eoJ\ 0 ..OJ\
\n/ ? A ]
o} Q ) 5 %0
0 /\*o 7’0 0:( \f
o)\
s L o Y o
e
N:I >=0 HQNAN N HZNA\N N
HaN N 0 o
o) 0 o
PN ) o
= S, N7 S N” I S>:0
N
[ >=o0 | =0 )% N
HZNAN N HZNJ\‘N N ZZN
o) 0
A 0
% 0
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147 HZN N S~0 0 SSO /QN HZN\NNOHN NH2ZN NNand FF' O.."O
\W\Y OFNFci HOO O /1--O06. A conpound or pharmaceutically
acceptable salt selected from HZNNNI1T NOO j~/ ~0/\ 1I1C S-O N-O
Il HNNNHNNNHO2 2 RIONN HOV HO and O* 0 0~0 /,--0 ~OH
~O00-0 5 7. A conpound or pharmaceutically acceptable salt according
toclaim6 that is NHZNNI N J~ O HO-O O 10 8. A conpound of
Formula Il 148 ~IR13 N\ Y X Rz N R15,1RlaH HO1"' 11/1 H R16 R18

R17" 17\" '/R I NN s
)\/j: =0 /l/Nj:N>=S , N s

[
HoN
2 HQN/I\N/ N
o s 0
O b
)I\o HO
Q o _{ S

N8 N xS
I/\/E =S [ s
2N/I\N/ N HZN)\N’ N>=
/ -
HO"  oH
NS0
I =8
H2N/I\N/ N
i o
.J\O 3
Q % L
54
N| =y O>=S )N|\\ >=O N o
HZNJ\N/ N HaN7 N7 N P =0
o — ’ JJ\O 0 HO o ’
HG OH o [ o tant
D=6 ‘*o_ﬂ\ HG OH
s s
N8 N/j N7
o | =0 | =0
HQN/QN/ N>= N7 T N HzN)\N/ N
& $N Ll | \N ’ | ,
| = & =Cl
5 cl
| >=o | =0 L 0
HZN/]%N N HZN)\N/ N HzN)*‘N N/E
El 3 i L]
NO
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wherein XisOorS, YisOorS, 5 Zis Oor CH2, R2is -NH2, -NHC(O R4,
-NHR5, -N=CHNR6R7, R4 is -Cl-Cr-alkyl or -Q(d-Cr-alkyl), R5is
-Cl-Cr-alkyl, R6 and R7 are independently -Cl-C7-al kyl or together
with nitrogen forma 5- or 6- 10 nenbered heterocyclic ring, R13 is
OHor SH Rl4 is H -CH2COH, or -CH2-OC(OC _I$ alkyl, R15 is OH,
al kenyl, -0C(O Cl .18 alkyl, -O(Oaryl, or -OO) heterocyclyl, R16,
Rl? RIB, and R 9 are independently H halo, N3, alkyl, (CHZ) nOR20,
-(CH2).OC( O sB al kyl O aryl, 0) 2aryl, 6 and R17
are an al ken I,)T\ RE? andNﬁcqﬁembl ne% oség&ber tg, m&’l oxol e
ring, R20 id" df kyI or d,nN NI ofan2,’ 20 \mereuﬁf R2
is NH2, then oneF e foI | om Aig nust be esent Z i sQCH2©" &t t-her
nis 2 or mis 1; J.4 at | east ®dne of RI16, 17 R18, an i s hal o,
N3, al kyl, or (’f:l—l?)nﬁ?20 whetein mis Ho~and wher ei%h-bf @17 is N3,
then R18 and R19 are not H, and wherein if RL7 is OH and R/6 @nd R19
are H then R18 is not F; or R16 and R17 are an al kenyl, 5 wherein
t he above al kyl, aryl, cycloal kyl, or heterocyclyl noieties are
optional l§. sulsbmpuirebonphadnesivally atdpiable salebded@idrétiom hydr ogen,
al kyl am ne, am no, 10 aryl, cycI oal kyl, heterocyclyl, Cl-C6 al kyl,
Cl- C6 hal oal y 1 Co6 hydro yI Cl 6. Iléoxy Cl-C6 yl am ne,
Cl- C6 di aL' C2; C6 al )E ®r C2- | kyoyl vvhepg ﬁ\)ﬁch of

whi ch may be |nte ru J\d rlgy ITDI‘BZN r at ons, i:)zN
Q)
’\(_j , ° , and )J\o’\ 0
Q / [ 5

?,O /EO . f)—-< b—<o

7. A compound or pharmaceutically acceptable salt according to claim 6 that is
NfIS>:
0]
Hsz\N N
~
HO
= 0
0O
10 _< .

8. A compound of Formula II
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carboxyl, ~ 15 cyano, halo, hydroxy, nmercapto, nitro, 20
thioal kyl, -N=N-NH2, -C(O2-(Cl-C6 alkyl), -C(O2-(aryl),
o) 1 h

-C(O 2-(cycloal kyl), -C(O2- (heterocyclyl), -O (Cl-C6 hal oal kyl),
-0 (Cl-Co6 alkyl)aryl, -O(d-C6 al kyl)cycl oal kyl, -O (Cl1-C6

al kyl ) heterocyclyl, -O (Cl-C6 al kyl)am no, -O (Cl-C6

al kyl') al kyl am no, -O (Cl-C6 25 al kyl)di al kyl am no, -O (Cl-C6
alkyl)-C(O-amno, -O(Cl-C6 alkyl)-C(O -al kylamno, - O (Cl-C6
al kyl ) -S(0) 2-am no, -O (Cl-C6 al kyl)- 80 2-al kyl am no, -O (Cl-C6
al kyl)- S(O 2- dial kyl am no, -O (Cl-C6 aI kyl)-C(O) -di al kyl am no,
-0-aryl, -Oheterocyclyl, - NHC(O) - ( b']ktyfl) NHC( O - ( C1- C6
al kenyl), NHC(O - (aryl), -NHC(O- (c K

é.' kyf)aryl, -NHC(O-(Cl1-C6 30

-NHC( O - (het erocycl yl), NHC(G))&@%RQ » SR
et grocyclyl, - - -

al kyl ) cycl oal kyl, -NHY(O) - (CL" :
al kyl ) am no, - 150 NHC(O) - (O - C6 al'Ry |"4im ne, NHC(O) (Ad-Co

al kyl ) di al kylam ne, -NHC(O-(Cl - g8 (PFram no, NHC(O) - (Cl-C6
al kyl ) C(O al kyl am ne, -NHC(O) - (CI-C:@\\‘aI kyf)gO)dlaI kyl am ne,
NHC(O) - (C1-C6 al kyl )N(H)-(Cl - C6 F(‘yI)C(O)ZPV(CI-CG al kyl),

-NH (C1-C6 al kyl)-C(O) -am no, -NH-(Cl-CGIaIkyI)-C(O)-aIkyIam'no,
-NH (C - Cgpgbkyl) 5 C(O -dial kyl am no, NHC(O) - (Cl-C6

al kyl)S(O2(Cl-C6 alkyl), -NHC(O-(C -C6 al kyl)- S-(heterocyclyl),
-NHS( O) 2-K@ 0@ Sal kyl ), -NHS(O 2-(aryl), -NH(C-C6 al kyl)- S(O) 2-
am no, - 1(51g6alkyl) S(O) 2-al kylam no, -NH(Cl-C6 al kyl) -

S(O) 2- di af R %/ i - NHS(O) 2- (cycl oal kyl ), -NHS(O) 2- (heterocyclyl),
- NHS(CS)(CZ1@oabmJ ), NHS(O (aryl), -NHS(O) (cycloal kyl),

NHS( O ( het er oc I -N Cl -C6_ al kyl - 10 NHS(aryl),

NHSECiI((ﬂ ?l@y% MW@S & 11\5_@3]?% % 7», wher ei n(ea)éh) of the above

substitueptg @g@T_Qg(yfylrr(j”(gg cQhiyypnal Iy substituted by 1-5
substituents selectéd fromam no,” Cl-C6 al kyl am ne, Cl-C6

di al kyl anRnis -Ci-&7-@lkyt’6 al kyl, Cl-C6 al koxy, Cl-C6 al kenyl, Cl-C6
hydr oxyl| 'R an(:(iilg3| arc mdepé{'ﬁlél%ﬁy % l@g-dlkﬁ%gpoggt@éll \91@1? tl%gé R)%&l' a3t ?g- by

cyano,
10  membered heterocyclic ring,

R" is OH or SH,
R"is H, -CH,OH, or -CH,-0-C(0)C,.1z alkyl,
R" is OH, alkenyl, -OC(0O)C).1s alkyl, -OC(O)aryl, or -OC(O)heterocyclyl,
R'® RV R's, and R" are independently H, halo, N3, alkyl, —(CHz)mORZO,
15  ~(CH2)mOC(0)C,.i5alkyl, -OC(O)aryl, -OS(O)aryl, or R'® and R are an alkenyl, or R’
and R' combine together to form a dioxole ring,
R*¥ is H or alkyl,
misOorl,
nis |l or2,
20  wherein if R? is NH>, then one of the following must be present:
Zis CHy;

githernis2 ormis 1;

149



hal o, and nitro, 20 or a pharmaceutically acceptable salt or
tautomer thereof. 9. The conmpound or pharnmaceutically acceptable salt
or tautoner according to claim 8 wherein R2 is NH2. 25 10. The
conpound or pharnaceutically acceptable salt or tautomer according to
claim 9 wherein R13 is OR 11. The conmpound or pharmaceutically
acceptable salt or tautonmer according to claim |O wherein Xis O and
Yis S. 30 151 12. A conpound selected from OH OH OH H2N ~O

Nj j CS>_O 4iheagrdde N RV, HENRE, Mn@RN dhbo, KB, aRyD oHQCH, HORIOwRefeom3s HO OH
OOHOOH OHOHNS, HZN N NsO IN /L >=0O HZNN JN O J HZN N N . 10H Q0 O
0 HO yondrvhoresdf R\ s Ny, fhen/R Had R aye npgiaangophergin i By s OHepd B agdy
S ™H HZPihNaNﬁ)’tngﬁ\lRN ik thQ, N S 1 O
R'¢ and R are an alkenyl,
5  wherein the above alkyl, aryl, cycloalkyl, or heterocyclyl moieties are optionally
substituted by 1-4 substituents selected from
hydrogen,
alkylamine,
amino,
10 aryl, cycloalkyl, heterocyclyl,
C1-Cs alkyl, C;-C¢ haloalkyl, C,-Cg hydroxyalkyl, C;-C4 alkoxy, C;-Ce
alkylamine, C,-Cg dialkylamine, C;-Cq alkenyl, or C,-C¢ alkynyl, wherein each of
which may be interrupted by one or more hetero atoms,
carboxyl,
15 cyano,
halo,
hydroxy,
mercapto,
nitro,
20 thioalkyl,
-N=N-NH,,
-C(0),-(C;-Cy alkyl), -C(O),-(aryl), -C{O),-(cycloalkyl), -C(O),-  (heterocyclyl),
-0-(C;-Cg haloalkyl), -O-(C,-Cg alkyl)aryl, -O-(C;-Cs alkyl)cycloalkyl, -O-(C;-Cs
alkyDheterocyclyl, -O-(C,-Cg alkylamino, -O-(C;-Cs alkyl)alkylamino, -O-(C;-Cs
25  alkyDdialkylamino, -O-(C;-Cg alkyl}-C(0)-amino, -O-(C;-Cs alkyl)-C(O)-alkylamino, -
0-(C)-Cs alky])-S(0),-amino, -0O-(C;-Cg alkyl)- S(O)z-alkylamino, -O-(C;-Cs alkyl)-
S(0),- dialkylamino, -O-(C;-Cy alkyl)-C(O)-dialkylamino, -O-aryl, -O-heterocyclyl, —
NHC(O)—(C;-Cs alkyl), -NHC(O)—(C;-Cs alkenyl), -NHC(O)—(aryl), NHC(O)-
(cycloalkyl), -NHC(O)—(heterocyclyl), -NHC(O)~(C,-C¢ alkyl)aryl, -NHC(O)—(C;-Cs
30 alkyl)cycloalkyl, -NHC(0)-(C;-Cq alkyDheterocyclyl, -NHC(O)-(C-Cs alkyl)amino, —
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NHC(0)-(C,-Cs alkyl)alkylamine, -NHC(O)-(C;-Cs alkyl)dialkylamine, -NHC(O)-(C;-
Cs alkyl)C(O)amino, -NHC{(0)-(C,;-Cs alkyl)C(O)alkylamine, -NHC(0)-(C;-Cs
alkyl)C(O)dialkylamine, -NHC(O)-(C;-Cs alky)N(H)-(C-Cs alkyl)C(0),-(C,-Cs alkyl),
-NH-(C,-Cs alkyl)-C(O)-amino, ~-NH-(C;-C¢ alkyl)-C(O)-alkylamino, -NH-(Ci-CG alkyl)-
5  C(0)-dialkylamino, -NHC(O)-(C,-Cs alkyl)S(0)2(C;-Cs alkyl), -NHC(0)-(C:-Cs alkyl)-
S-(heterocyclyl), -NHS(O),—(C;-Cs alkyl), -NHS(O).—~(aryl), -NH-(C;-Cq¢ alkyl)- S(O).-
amino, -NH-(C,-Cs alkyl)- S(O)z-alkylamino, -NH-(C;-C¢ alkyl)- S(O),-dialkylamino, —
NHS(O)x—(cycloalkyl), -NHS(O),—{(heterocyclyl), -NHS(O)(C,;-Cs alkyl), -
NHS(O)(aryl), -NHS(O)(cycloalkyl), -NHS(O)(heterocyclyl), -NHS(C;-Cs alkyl), —
10  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,
C;-Cg alkylamine, C,-Cg dialkylamine,
15 C1-Cs alkyl, C,-C¢ alkoxy, C;-Cg alkenyl, C,-Ces hydroxyl, and Ci-Cg
hydroxyalkyl, each optionally substituted by
cyano,
halo, and
nitro,

20  or a pharmaceutically acceptable salt or tautomer thereof.

9. The compound or pharmaceutically acceptable salt or tautomer according to claim

8 wherein R? is NH,.

25 10.  The compound or pharmaceutically acceptable salt or tautomer according to claim

9 wherein R is OH.

11.  The compound or pharmaceutically acceptéble salt or tautomer according to claim
10 wherein X is O and Y is S.
30

151



HaN

OH
OH on s
N7
[ >=o0 NS HN7 NT N
HZN/L\\N N | N>=° 2

OH o
S N 8 OH
=2
Nl/t =0 A\l =0 a2
2N HNT NN N T =0
HoN" N s
o ) o HoN” N7 N
>
Ha . g0 HoO~\_© ’
3 5 ,
] T —, Q ) —
HO oM ~o= ,,0{ HO— oy
0
CH OH
OH

152



OHOO HO O or a pharmaceutically acceptable salt or tautoner

thereof. 5 13. A conpound selected fromOHd OHOH OH N-O N O S-0 S-S
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OHOHNS>=0 SNS N | N ~~HN~NNO HZNNHN NN HN N N
,and O FNF Ci HAO 0 OQ5 or a pharmaceutically acceptable salt
or tautoner thereof. 14. A conpound selected fromOH OHOHN S
HZN NN 1T N>= HZN N N~NO H2ZNFNNN O p A, Ho' and AOo HO Y Y, bH
or a pharmaceutically acceptable salt or tautomer thereof. 10 155
15. A pharmaceutical conposition conprising a pharmaceutically
acceptable carrier and a conpound according to any one of clains
1-14; or a pharmaceuticabdy acceptabl e sal totr tautomer thereof. 5
16. Use of a therapeutical ly or prophyl acty by effective amount of

a conmpound of any oneNgfchaknE 1-14 or ggaﬂ tically acceptable
salt or tautoner thee¢ofN the manuftt ufe qf a @edi canent for
modul ating i nmune cyt oki neg ngities in a pabtrepio-~17. Use of a
t herapeutically or prophyl ically’effective ynt of a conpound of
10 any one of clains 1-14[or ‘a_phar maceut i ably Q able salt or

tautoner thereof for the ®fanufacture of a)med=ament for treating
hepatitis C virus infection or cancer in a patient. 18. The use
according to claim 17 wherein the nedicanent is for treating
hepatitis C 15 virus inf&dtion. 19. The use %cording to claim 17
wherei n the nedi canent i | £ téeating a ca | S}:o

N N N 0

s

HzN" "N

>_

O QM

, and 0
HO Y

OH 0

0
HO 0 =0
o
or a pharmaceutically acceptable salt or tautomer thereof.

5 13. A compound selected from

OH OH OH OH
N* S, N/ S N/ 3 Ry S
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selected fromthe group consisting of colon, bladder, |ung, prostate,
stomach, pancreas carcinom, |ynphoblastic |eukem a, and nyeloid
| eukem a. 156 '

OH o
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5  or a pharmaceutically acceptable salt or tautomer thereof.

14. A compound selected from

OH
OH OH N
| 0 | >=O HoN™ SN TN
HZN)&»N N>= HzN)\\N iy
o~ ] e Ao
% S O 2 (0]
o o< o<

or a pharmaceutically acceptable salt or tautomer thereof.
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15. A pharmaceutical composition comprising a pharmaceutically acceptable carrier
and a compound according to any one of claims 1-14;

or a pharmaceutically acceptable salt or tautomer thereof.

16.  Use of a therapeutically or prophylactically effective amount of a compound of
any one of claims 1-14 or pharmaceutically acceptable salt or tautomer thereof for the

manufacture of a medicament for modulating immune cytokine activities in a patient.

17.  Use of a therapeutically or prophylactically effective amount of a compound of
any one of claims 1-14 or a pharmaceutically acceptable salt or tautomer thereof for the
manufacture of a medicament for treating hepatitis C virus infection or cancer in a

patient.

18.  The use according to claim 17 wherein the medicament is for treating hepatitis C

virus infection.

19.  The use according to claim 17 wherein the medicament is for treating a cancer
selected from the group consisting of colon, bladder, lung, prostate, stomach, pancreas

carcinoma, lymphoblastic leukemia, and myeloid leukemia.
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