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INFECTION 5 10 15 Field of the Invention The

wo Jopy/easigion relates to the field of phar maceut pPCPUS2003/031433

chem stry, in particular to conpounds, conpositions
and nethods for treating hepatitis Cviral infections.
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entirety to the sane extent as if each individual

publication was specifically and individually 22 March 2007
indicated to be incorporated by reference in its

wo Ri/ikehy. 5 State of the Art Hepatitis C virper/stddsos1433

causes a liver damaging infection that can lead to
cirrhosis, liver failure or |iver cancer, and
eventual |y death. HCV is an envel oped virus

contai ning a positive-sense single-stranded RNA genomne
of approximately 9.4 kb, and has a virion size of

30- §fl g abbQe PEMidations ARjtefeie ﬁi@i:}idr&ted ay eﬁbrefmnf in their
post-transfusion and for sporadic non- A,

entirety ¢ tlic smelewtwtas disatlyindicidyad pllhmaapa (eesispeckieally]
LLy t]
indfipfrndiE eF ASbEBia DOREHEh & c%“w%'t Sﬁ?for

many years HCV|s difficult to treat and it is
tafSdes that there are 500 mllion 15 people
Sm "c{?%ggvmthlt wor | dwi de.- I\Ioeffectlvelrmunlzatlon

|s Hapatﬂ:mt@ynusa&amw@es aliverapweing gfee %Fbﬂéﬁffﬂy be

aﬁont rg‘l&L’i‘g ve¥ﬁ11 reﬁr ev%a‘:t g‘\éa% {ég?l)%ﬁ% nat atwons and
em}e?‘]tga%& stk b&amhﬁfgb a pOiiee-shsd g@g&rmﬁmmm geppme et |

only acceptabl e treat ment or chronic hepatitis C
apprexmf@myﬁtﬁléfbf endhay 3 FRorIspEf 38V MRi s requires at

en,
W élw)ﬂfgaqs Vi ra% nﬂéogﬁgca [ oﬁglwril{iﬁ{rﬁ‘%%t e\glﬁéel l's
noﬁlﬁkN? Sh-FPhepafifid. Oedtion &y HUWGS imsidious m@riﬂg]ppmpbﬁlon of
al pha bel ongs to a family of nat U{al A occ:terr
Ct S

chronishily prienied (yad tifeetioush eATHERYISIAY 1 SIRGHARE

_ , i munoregulatory and 25
. sy%ut?ﬁs ngtIVItI es that are produced and secreted

by HSY 1ﬁﬁfﬁmlttnmxeb.emded1mtlmwdrthﬁéb@‘© mseSQGombtier al

e RS o Lo 1
aVQiEI){G EJF(F hiRklion o%ﬁfo%%? bobitRbablothe PrEVA i vaiEaTan d’

ogi'cal control”. Treatnent of HCV with

_suclms em@mmenhmmne and sawifany penflifienfpnddpierapting ey

g a res onse rate about 30 25% In addition,
roqtf:g ERss ‘? HCV with interferon has frequently been

ass Ak ipbRet, metcrmgadmpﬁeieswmaﬁffemmmdiepamsfcam gue,

fever, chills, headache, 2-22-March 2007
intpdeon (ERE-sphpcnAtBEToaitss ph begst six ( 63 montgs of treatment
and/or ribavarin, which can inhibit Vlral rcphcatlon in mfected cells and also
improve liver function in some people

IFN-alpha belongs to a family of naturally occumng small protems

mth characteristic biological eﬁfects such as antiviral, ammunoregulatozy and
antitumoral activities that are produced and secreted by most ammal nucleated
cells in response to several diseases, in parhcular, wral mfechons IFN-alpha 7
is an important regulator of growth and d]fferenﬁatlon affectmg cellular
communication and immunological contml Treatment of HCV with

mterferon, however, has limited long term efﬁcacy with a response rate about

 25%. In addition, freatment of HCV with interferon has frequently been

associated with adverse side offects such as futigue, fever, chills, headache,

.\
i
Nizgils”
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are considered as potential targets for new drugs.

nyal gias, arthralgias, mld al opecia, psychiatric

effects and associ ated di sorders; ai toinmune

phenonena and associ ated disorders, and thyroi ¢22March 2007
dysfunction R bavirin (1-(3-D-ribofuranosyl -1

wo_libol_m_ggmff-t riazol e- 3-carboxani de), an 5 inhi bichars28f3/031433

I nosi ne 5' - nonophosphat e dehydr ogenase (1MPDH),
enhances the efficacy of IFN-alpha in the treatnment

of HCV. Despite the introduction of ribavirin, nore
than 50% of the patients do not elimnate the virus
with the current standard therapy of interferon-alpha
rdyhighls, AR aloiRamifa dopeBid, %b‘}\éhiatrﬁt ST fhdlab@icpRe Of
Chronic hepatitis C'has béen changed to the )
disondbispaittoionmude plienpEGnh EM gisociatel divordernanddbywoidr , a-
nunber of patients still have significant side
d@#@@%?&; primarily related to ribavirin. Ribavirin
CauSRhaviimiLfrEaRbfbSRYSHES, 2 M-49:78R%8-0hBRlrhiB), n
treat ed at_currentgg recon1nendbd doses, and the drug

inhibitep phHinosing Shgemiephesphiate dehyoegenass (IGPRET), adpnoesdhes

oflsfor R APHER 8 cERRR o PICYY Dl P loRBe S e
Tibévitih, 18 IBS SO% of i Patiehts AG nbEMihRAld hakirehwith the
.Furthernore, |ow nolecular weight conpounds_ that ,
cyrqupstpndard Herany Oﬁ-mr%f%ltf’éphﬁsagﬂﬁ aphiibF R BRIOW, vi r al

T

" of PRGABN piribsiicn ( EAkvéreh hoabe: of f¥dente philHavd  RNA

pol.ymerase 20 -are cqpsidered as potential targets f.or |
Sl&@ﬁ_cmia&éfé% meﬂfrélafésﬂ) m%a@@@r i%é%‘maxa FRHES and -

S O U o B ok SR otiBudRt
dobes, eni lesdrig is Bothdera®gemp dind embirywbetieosi des .and their

10 Olfr A PSS eSS et e BRI

fov Sxanple! 4PNSNAESE Afiker8 Vi BS TR RotiNes SHEtaSyihes fdfCV -
_treatnent. The present . invention provides nucl eoside
ingbitlingatCVereptioation: dauthamposeJowrnelselaniweicht companngs
LD .2 481. P . : . RY OF . .
T N e T
coRidedrg stitdedive trfegiselooniro] HOW infection. " NS3/4A ‘sefine
protease, ribonucleic acid (RNA) helicase, RNA-dependent RNA polymerase
23 - e
" Devos, et al.* d¢SCribes purine and pyrimidine nucle;)side-_derifvé.tivgs" T
and their use as inhibitors of HCV RNA replication. Sommadossi, e al.’
desoribes 1', 2' or 3-modified nucleosides and their use for treating a host
infected with HCV. | T o
Given the fact of the worldwide epidemic level of HCV, thereis a

strong need for new effective drugs for HCV treatment. The present E

invention provides nﬁi;leosidé derivatives for treating HICV infections.
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treatment of HCV in mammal s. Specifically, in one

aspect, the conpounds of this invention are

represented by Fornula | below.. 5 R14 /ORO N &2 Mgty 2007

D-F WO RR 00., W W wherein Rand Rl are

wohitidaeerdent |y sel ected fromthe group consisld 10314

E%rogen, 10 al kyl, substituted al kyl, al iﬂéﬂr}‘)];(?s’z&fsmsmss

substituted al kenyl, alkynyl, -15 substituted

al kyn_yl; R13 is selected fromthe group consisting of

hydrogen, al kyl, and substituted alkyl; R14 is

sel ected fromthe group consisting of hydrogen, alkyl,

and substi t WEpingh kR Dli'ﬁﬂ’ﬁ‘;l%\BVEﬁ'I‘I@T\d E are.

i ndependently sel ected fromthe group consisting of

>N, ‘Plgslinvegtionis digeidRio ne@elaloknplonndsGhst dve ukdfult indhs

al,. kyl =al.kenyl , . >C-supstjtuted al kenyl, .
il o Te 0 i B SaRtoabhd i Spestfebpppounds of
thGnRNREER: fepréscioPBY Form@aDedloRey. >C-al koxy,

>C-am no, >C-al kylam no, >C-dial kyl am no, >C-hal ogen,
>C- (1, 3-oxazol -2-yl), 4 22 March 2007 .

RE_~__OR®
- N
BeNor -
i E
AN T
N D’/)

R

wherein R and R' are indépendenﬂy selected from the group
congisting of:
hydrogen,
atkyl, -
substituted alkyl,
alkenyl, '
substituted a]kény], 7
alkynyl, SR -
substituted alkynyl; - B , |
R”is sélccted from the group consisting of hydrogen, ‘a]kyl, and
substiti;téd allcyl; . ' "
R is selected from the group copsisting of hydrogen, alkyl, and
substitnted afkyl; T |
| A, B, D, a:_:d E are indépendcnt_ly Séleqi:éci from the grdup consisting of
>N, >CH, >C-CN, >C-NO;, >C-alkyl, >C-substitated alkyl, >C-atkenyl,
>C-substituted allcenyl, >C-alkynyl, >C-substituted alkynyl, >C-NHCONH,

- >C-CONR' R, >C-COORY, >C-hydroxy, >C-alkoxy, >C-amino,

>C-alkcylamino, >C-dialkylamino, >C-halogen, >C-(1,3-0xazol-2-y1),

4

AF TR,
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>C- (I, 3-oxazol -5-yl), >C- (1, 3-thiazol-2-yl),

>C- (i m dazol - 2-yl), >C (2-oxo [1, 3] di thi ol - 4-y| ¥2 March 2007

>C-(furan-2-yl), and >C(2H[1,2,3]triazol-4-yl); Fis
from>N, >CCN, >C NOX2, >C al kyl

"woéﬁé@%@ ituted . al kyl >C- al kenyl-; >C substPCir{,'r{sm(‘uﬂ3"“31433

al kenyl, >C-al kynyl, >C-substituted 5 al kenyl,
>C- NHCONH2, >C- CONRi 5R16, >C- COCR15, >C- al koxy,
>C- (1, 3- oxazol-2-yl), >C (1, 3-oxazol -5-yl),
>C-(1, 3-thiazol -2-yl), >C (imdazol-2-yl),

S FoRRi S S S oy P Gatimigezgl- 39 4oy

[‘I‘@Tiﬁﬁuﬂ-z! §1% Sﬁt-%ﬁ&ﬁﬂzfy[)oﬁé i@@ (@mp 2,8 RARLCHALY]
hydr ogen,

hydrox i oet her, an NR3R4
wher & mdaptdd ﬁﬂ!ﬂh?§ ?Gﬁéﬁa@%ﬁhﬁ, ?01W@wm%m t he
St Ry IS - CHERREkcltheg
BIHCNRIONEL SCOOMIIRY ~CLBORY, >Gulor), 065
ATl (e carery T, U e, SSbitval 2D
Ef?’g rf%;dﬁhﬁ?%éﬁﬂu t r gen%&géb@% [Jg%é‘;:]&%z&-:t gﬁr "

ahaber Veyhbie grselaatedrﬂmy ﬂﬁ@od;ﬁcdmﬁtmg of BydrogenphalB3

and R4 is hydroxy, )gy, 4tute al(fﬁug R15
ﬁ@?{%l@kﬂﬁéo‘?th@eﬁ%ﬂ@% h:’r"@%c f LS pen p

hy

S%%&c%{j/ goo a@k%‘? S{b%lg{l teﬁ%ﬁ%’(@%ﬁ%’;@SﬁM|
aﬁg??}lkdwl edbed a]éﬁbn!ﬂe ,Isubzitﬁ:ﬁteef h n,i trogen
SO SR SAposRd iy BESRa TP poferdH O

REGIEUE AR héﬂéﬁ:%%rbﬂd’éxﬁ%ﬁ&é RP a6y R¢ ad jkinkd to forr.n

eteroaryl, or substituted heteroaryl group; W
tagaiharBethcthi niteygen dtom bygndsibbrstn, adotorasye ﬁgmgpa@;pwdsé,

tﬁﬁ%%iysct)ﬁeno% lgfana)ﬁirls yrf]rbx , alkoxy, or subsututed alkoxy;
15 and R are independently selected from the gmup consisting of:

hydrogen,

alkyl,

substituted alkyl,

cycloalkyl,

substituted cycloalkyl, -

-substituted aryl,

hetercaryl,

- substituted heteroaryl, and _ o

R and R together W1ﬂ1 the mtrogen atom to which they are
attached may form a hetercycloa]kyl subsututed heterocylcoaﬂcyl,
heteroaryl, or substmlted heteroaryl group, _

W, W2, and ’W3 are mdependently selected from. the group
conslstmg off

, hydro gen,
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wo Reahrmgeutical ly acceptabl e prodrugs and sal tl,%

5 22 March 2007 WD 2004/028481 PCT/ US2003/ 031433 a

phosphate, a phosphonate, a nonofl uorophosphat &9 Iglarch2007
a

acyl, 5 a sulfonate ester, a lipid, an am no aci
carbohydrate, a peptide, and 10 chol esterol; and

thereof; provided that the conpound of Formil
not : a) 9- ((3-D-ri bofuranosyl ) - 6- hydr oxyl am nopuri ne,
b) 7-((3-Dri bof ur anosyl) -

hydr oxyl am no- pyrrol o[ 2,3- 15 d] pyri m di ne; c)
9-(2'-Cnethyl -a-D-ri bofuranosyl ) - 6- hydr oxyl am nopuri n
e; d) 9- (gph&pﬁagophosphate (3-D-ri bof uanosyl ) - 6-
hydr oxyl am nopuri ne; and e)

9-(5' -0t r&]ﬁl@p@mﬁ% [| - Dri bof uranosyl ) - 6- hydr oxyl ani.n
opuri ne. fer Rand R are not both

hydr ogen. a['ﬁ‘ 3?1@?%8? %h?t?’s conmpound aspects, this

i nvention degldirected to a conpound of Formula IA° RU
OR13 Npg~E ~N. | p~F WORR 0
asulfonateester :

a lipid,
an amino acid,
a caﬁohydrate,

. apeptide, and
cholesterol;

. and pharmaceutically acceptable prodrugs and salts thereof;
providéd that the compound of Formula I is not:

-a) 9-(B-D-ribofuranosyl)-6-hydroxylaminopurine;

b) 7—(p-D-ribofuranosyl)- 4- hydroxylamino-pyrrolo[2,3-
dlpyrimidine;

c) 9- (2’-C-methyl—a—D-nboﬁJranosyl)—6-hydroxylammoptmne

d) o- (5’-O-monophosphate-[5-D~nboﬁ1ranosyl)—6—
hydroxylammopunnc and

&) 9-(5°-O-triphosphate-B-D-ribofuranosyl)-6-hydroxylaminopurine.

. Preferably, R and R’ are not both hydrogen.

‘In another of its compound aspects this mventmn is directed toa-

compound of Formula IA:

qu 520031031433



OH OH 1A 6 22 March 2007 WD 2004/ 028481

PCTI US2003/ 031433 wherein R and R are indepen I

sel ected fromthe group consisting of: hydrogen,gfmar% 2007
al kyl, 5 substituted al kyl, al kenyl, -substituted

'Woﬁﬁ'gﬁ&ﬁhl all cynyl, substituted al kynyl; 10 ?&q’)édé?@gmﬂ‘m

and R1 are not both hydrogen; R13 is
fromthe group consisting of hydrogen, alkyl and
substituted alkyl; Rl4 is selected fromthe group
consi sting of hydrogen, alkyl, and substituted al kyl;
15 AL B, D, and E are independently selected fromthe

gr.ou 441 Qf, - >C: NO2,  >C-al kyl ,
I arREaAR e Bl indllen il cpber R ottt o 6
caBsigipgRIfS, >C hydroxy, >G allcoxy, >C_ ami no,

>C- al kyl a;ggag?, >C- di al kyl am no, >C- hal ogen,

>C-(1, 3-0 8%.yl), >C-(1,3-thiazol-2-yl)

and>C- (i m ol -2-yl); 20 F is selected from >N,

>

>C-CN, >C , >C-al kyl, >C-substituted al kkyl,
3 >C- NHCONHZubstit@eRlSR 6 , >C- COOR15, >C- ai koay,

>C- (1, 3-0x zoli2-yl), >C- (1, 3-thiazol -2-yl),
>C- (i m daZor™>yl1), and >C Y, where Y is sel ected

fromthe gﬁm@ga&iﬁ,ﬁﬂi ng of hydrogen, hal o, hydroxy,
al kyl thi oet her, and -NR3R4 where R3 .and R4 are '
[ ndependeﬁﬂwygel ected from25 the group -consisting of

DAL, R, o AL AL S

10 al | coxyideiuthat R bl BY afd de@ ¥th hy@foskn; SUbStituted aryl,

heterqaryl, substituted heteroaryl,” heterocyclic,
R" is'selected from the group consisting of hydrogen; alkyl, and
substituted alkyl; L SETIEE T LU
_ RM%is selected from the group consisting of hydrogen, alkyl, and
substitwted alkyl; = - -

15 A, B, D, and E are independently selected from the group éonsisting- of
>N, >CH, >C-CN, >C-NO,, >C-alkyl, >C-substituted alkyl, >C-NHCONH,,
>C-CONRYR'®, >C-COOR", >C-hydroxy, >C-alkoxy, >C-amino, | ‘
>C-alkylamino, >C-dialkylamino, >C-halogen, >C-(1,3-oxazol-2-y1),

- >C(1,3-thiazol-2-yl) and >C-{imidazol-2-yl); o
20 Fis selected from >N, >C-CN, >C-NO;, >C-alkyl, >C-substituted
* alkyl, >C-NHCONH, >C-CONRPR'®, >C-COOR', >C-alkoxy, ‘
>C-(1,3-oxazol-2-y1), >C-(1,3-thiazol-2-1), >C-(imidazol-2-y1), and >C-Y,
where Y is selected from the group consisting of hydi'ogen, haio, hydroxy,
alkylthioether, and -NIR?’R4 where R and R? are independently selecied from
25 the group consisting of hydfo gen, hydroxy, alkyl, substituted aﬂ:yl, ‘alkeﬁyll,'
substituted a]ke;lyl, alkynyl, su_Bstituted alkynyl, alkoxy, subsﬁtuted aiko?éy,
‘aryl, substituted aryl, heteroaryl, substituted heteroaryl, heterocyclic,
substituted heterocyclic and where R and R? are joined to form, together w1th
the nitrogen atom bond thercio, a heferocjrc]ic' grotip,‘ provided that énly one
30  ofR’andR" are hydroxy, alkoxy, or substituted alkoxy; | |
RY and R are independently selected from the group consisﬁng of:

T
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substituted heterocyclic and where R3 and R4 are
joined to form together with the nitrogen ato n
thereto, a heterocyclic group, provided that onE?R%ﬁ€L2007
30 of R3 and R4 are hydroxy, al koxy, or substituted
gR15 and R16 are independently sel ect

w@%o\ﬁﬂ roup consisting of. 7 22 March 2007 V\g%lffﬁﬁﬂ&mn1433
2004/ 028481 PCT/ US2003/ 031433 hydrogen, m |,
substituted alkyl, cycle alkyl, 5 subst i t ut ed
cycloal kyl, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, and 10 Ru and R16 toget her
with the n&§ ?ﬁg atomto which they are attached may
forma hetercycl oal kyl, substituted heterocylcoalkyl
het er oar yl alkylg substltuted het eroaryl :group; Wis - .
'sel ected f%gnlth up consisting of: - hydrogen, 15
a phosphat ﬁﬁ onate, aryl, alkyl, a sulfonate
ester, 2Q3@kku®ﬂ V, an am no aC|d a car bohydrate,

~a pept i de, and, choI esterol;
substituted cycloalkyl,

aryl,
substitnted aryl,

hetcroaryl
subﬂﬂu&ﬂluﬁmvandzmd
RY¥ and R* together with the nitrogen atom to which they are
attached may form a hetercycloalkyl, substituted heterocylco alkyl,
heteroaryl, or substituted heteroaryl group o .
' W is selected from the group conslstmg of:
hydrogen,
- aphosphate,
a phosphonate,
acyl,
alkyl, .
a sulfonate ester,
a lipid, |
. anamino acid, | e : o .." A
' a carbohydrate, " . |
a peptide, and
cmﬂaﬂmDL
andphmnnwaﬂxmﬂy&mnqﬁﬁﬂemﬂwtmmeoﬁ _
prowded that the compound of F ormula A isnot 9-(2’—C—meﬂ1y1—a-Dﬂ ‘
rwoﬁrmmmwb6Jndnmykmnnqmuuw _

e




25 and pharmaceutically acceptable salts thereof,

provi ded that the conmpound of Formula I A is not

9-(2' -C methyl -a-D : _ 22 March 2007
ri bof uranosyl ) - 6- hydr oxyl anunopuriine. 8 22 March 2007

, 028481 PCT/ US2003/ 031433 In still a@aﬂﬁg
'Wolvgg‘a@%#ﬁound aspects, this invention is directe 28 503"1433

conmpound of Forrmula TB: R14 OR13 ND ~ Ni NNN;
~V WOO RRL ~O0\ W WB |Is wherein Rand Rl are
i ndependently selected fromthe group 5 consisting of
hydrogen, alyl, substituted alkyl, alkenyl 10

subst & . ity

oo R byl RO Sl B

chiygoagtsf FaatnklalTB: and  substituted alkyl; 15 R 14 is

sel ected fromthe group cons&&ti ngo'%fa hydr ogen, al kyl,
~ -

and substituted al kyl; N
T
WO
. RO Rt

B
wherein R and R! are independently selected from the group
5  consisting of: o ' ' ' o

hydrogen,
alkyl,
substituted alkyl,
alkenyl,

10 : substituted alkenyl,
alkynyl,and
substituted alkynyl; -

R is selected from the group consisting of hydrogen; alkyl, and
_ substituted atkyl; ' I SRS
15 R i selected from the group consisting of hydrogen; alkyl, and
substituted alkyl; I
Y is selected from the group consisting of: ¢
hydrogen, =
, halo,

20 hydroxy,
alkylthioether, - | ,
NR°R* where R® and R* are Vindepéiid_eiiﬂy‘sele;‘ctéd from the

group consisting of hyd:bgen,‘ hydroxy, alkyl, sub_étimted alkyl, alkenyl, |
substituted alkenyl, alkynjrl, substituted alkynyl, alkoxy, substituted alkoxy, - -

.




S

. 10

15

Y is selected fromthe group consisting o hydrogen,

hal o, 20 hydroxy, alkylthioether, NR3R4 wher

and R4 are independently selected fromthe grou QZRﬁHChZOOT
consi sting of hydrogen, hydroxy, alkyl, substltuted

I kenyl, substituted al kenyl, aI kynyl,. _
WO%Jt?)sﬁt ?‘ttsut ed al I cynyl, al koxy, substituted al kg%ﬂszou@/ﬂsms

22 March 2007 WD 2004/ 028481 PCT/ [ 1S2003/ 031433

aryl, substituted aryl, heteroaryl, substituted

het eroaryl, heterocyclic, substituted heterocyclic and
where R3 and R4 are joined to form together with the

acf) SRRBR ST SRR oA G 8l e BB SO B feth OuP

subbtitapel heRkocyulsiidwitcesRA biidR3bre jbinédits fasl, Eigb&lér fvithm
the group consisting of. hydrogen, halo, hydroxy,
 the piteogen atoppbendiherpio,d hetericrGlic srappamygyided datenly 0OF ed

o FHBARis nPrSEP Mo L&%hbéﬁth@éyaﬁé ﬁny' 15 cyano,

car oxyI oxy ‘ester

1, 3- Z)Xsas'eiﬁcteﬁ ﬂydmth%@r&xp&cmxmmg ob-yl,
1, 3-thiazol - 2-yl,
hydrogen,
halo,
hydroxy,
alkyl,
substituted alkyl,
alkenyl,
substituted alkenyl,
alkynyl,
substituted alkynyl,
cyano,
carboxyl,

20

25

30

carboxyl ester;

acylamino,

1,3-oxazol-2-yl,

1,3-0xazol-5-yl, -

1,3-thiazol-2-y1,

- imidazol-2-y1,

2-o0x0-{1,3]dithiol-4-y1,

furan-2-yl, '

2H—[1 2,3]triazol-4-yl, and

Iﬁiﬁﬁ”whﬁeR?andIt‘menukpmmkmﬂysdaﬂndﬁnn1ﬁw -
group consisting of hydrogen, hydroxy, alkyl, substituted a]kyl, alkenyl,”
substituted alkenyl, alkynyl, substituted alkynyl, alkoxy, substituted alkoxy,
myLsubﬁﬁﬁwdaqﬂJmmﬁomyLsﬁbﬂﬁuﬁdt&tnomdilkmﬂwumﬁca _
_Slibstituted heterocyclic and where R® and R* are joined to form, together with

10




16

15

20

25

undazol -2-yl, 2-oxo-[1,3]dithiol-4-yl, furan-2-yJ,

25 2H[1,2,3]triazol-4-yl, and - NR3R4 where R3 22@13%:m07
are independently selected fromthe group cons R

of hydrogen, hydroxy, alkyl, substituted al kyl,

substituted alkenyl ai kynyl , substi
W&# g’ﬂ§4481 al koxy, substituted aI koxy, aryl, PE[HIE%MMH”

substituted aryl, heteroaryl, substituted het er oar yl,
het erocyclic, 30 substituted heterocyclic and where R3
and R4 are | oined to form together with. 10 22
March 2007 WD 2004/ 028481. PCTI US2003/ 031433 the

R e P %ﬁé‘%‘, one
oﬁRR Qﬂle" afe Igydasty, Ta]kbﬁ? @l sibetituted\alldRy; and WB are

| ndegg gnt lcf/ selected fromt he roup consi stin
5 hy WoWenand W’ greimdepsndely sglog g group cons Stm

?Dnofl uorophosphate acyl, 10 a sulfonate ester, a
pid, an am no acid, a carbohydrate, -apeptide, and
15 chol estigdedgen, and pharmaceutically acceptable
prodrugs and salts thereof; provided that the
conmpound d¥Phogphdif:a 1B is not: a)

9-((3-D-ri -6 hydroxyl am nopuri ne; b)
3 ({3 D I Agloupmiida. 6 Ny

a- D-n bof urmmaﬂdo)‘e}ﬂxdsp'hht@xyl am nopurine; 20 c)
9- (5 - 0- m)nolohosphate (3- D-ni bof i uanosyl ) -6

a sulfonate ester,
a lipid,
an amino acid,
a carbohydrate,
a peptide, and
cholesterol; .
and phamlaceutlcally acceptable prodrugs and salis thereof
provided that the oompound of Formula IB is not: . .
a) 9-(B-D-ribofuranosyl)-6-hydroxylaminopurine;
b) 9-(2’-C-methyl-0-D-ribofuranosyl)-6-hydroxylaminopurine; -

c) 9- (5’-O-monophosphate-B-D—ribofuranosyl) -G-
hydroxylaminopurine; and

d) 9—(5’-O—tnphosphate—B—D—n‘bofuranosyl)aﬁ-hydroxylannnopunne
Preferably at least one of R and R1 is other thauhydrogen

In another of its compound aspects, this mvcntmn is dlrected tfoa compound

of F ormula IC

11




hydr oxyl am nopuri ne; and d)

9-(5' -Otriphosphat e- (3- D-n' bof uranosyl ) - 6- hydr an
nopurine. Preferably at |east one of R and Ri ?gﬂaréﬂzow
ot her than hydrogen. In another of its conpound

. this invention is directed to a co
Wogﬁ"qﬁ%‘%ﬁl alC it 22 March 2007 WD 2004/ ozgp%‘%ﬂgsz“@‘mm

16

15 -

20

~group consisting of hydrogeg

PCT/ US2003/ 031433 R14 ORO3 N NY WO RRL OH O
IC wherein Rand R are independently selected from
the group consisting of. hydrogen, 5 alkyl,
substituted al kyl, alkenyl, substituted al kenyl,

al kenyl ,. and 10 substltuted akkynylyges provided that R
‘and R ‘are not both hydrogen; I's selected fromthe

- aikyl, and - substituted.
he group consi sting of

alkyl;. R4 is selectedz{-
hydr ogen, al kyl, and 15 sug ¢ alkyl; Yis-
sel ected fromthe grgg cgn isting of * hydrogen
R R' A
OH OH

ic
wherein R and R1 are independently. selected from the group
consisting of:
hydrogen,
alkyl,
substituted alkyl,
alkenyl, |
substituted alkenyl,
alkynyl, and
mmmﬂuwdamymﬂ
provided that R and R! are not both hydro geh;
R" is selected from the group.consisting of hyd:ogen, alkyl, and
_substituted alkyl; -
R is selected from the group consisting of hydro gen, a]kyl and
sdmhuuedaﬂqd
Y is selected from the group consisting of:
hydrogen, |
hﬁo, ' _
hydnnqg' _
ﬂkyﬁmee&mm ,
-NR3R4 where R® and R4 are mdep endently selected from the -

group consisting of hydrogen, hydroxy, alkyl, substituted alkyl, alkenyl, -

mmﬁﬂumdaﬂmmyLaﬂqmyLsmmnnﬂaiamynyLaﬂamy;mﬁmbhﬂedammxm,
aryl, substituted ary], heteroaryl substituted heteroaryl, heterocyclic,
subsutuied beterocyclic and Where_ R® and R* are joined to form, togethier with

12
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hal o, hydroxy, 20 al kylthi oether, NR3R4 where R3 and
R4. are independently selected fromthe group
consi sting of hydrogen, hydroxy, alkyl, substit%&g@“mzm07
al kyl, al kenyl, - substituted al kenyl, al kenyl,
substltuted alkynyl al koxy, substituted al kox

Wo%ﬂo)/P Blypstitut ed aryI heteroaryl, substit ubelfUs2003/031433
het er oaryl , heterocycllc, 25 substituted heterocyclic

and where R3 and R4 are joined to form together with

12 22 March 2007 WD 2004/028481 PCTI US2003/ 031433
the nitrogen atom bond thereto, a heterocyclic group,

vi ded, t f .and R4 is, r ox
RS i Bttt 8 oBraedyS Brop rodiopd L i « ne
of i RIGHE &bxﬁ&ﬂ@f of‘é%&lﬁ%ﬁ&ﬁaﬂgbxﬁ}a' o, hydroxy,

al kyl , and - NR3R4 ere R3 and R4 afe i ndependent |y
sel e%tsééleptedrﬁ‘qmﬂle@ﬁmupomsgsfl ng of hydrogen,

‘hydr oxy, é{ substituted al kyl, al kenyl, 10

substi t ut é‘faﬁ%nyl al kynyl, substituted al kynyl,

al koxy, smmcgt ituted al koxy, aryl, substituted aryl,
het eroaryl, substituted heteroaryl het er ocycl i c,
subst i t uthyEdrH erocyclic and where R3 and R4 are

j oi ned toall rqlqg together with the nitrogen atom bond

t heret o, terocycllc group, provided that only one

of R3 and NRART switerel RO uyd RéhﬂedﬂqumawntWE&teatﬁcﬁﬂthe

alkoxy, éﬁ selected fromthe group consisting of
SoFoREnhY s, A suhuHd AKARRDYED &

suﬁéﬂtﬁt% %cenﬁ,s LiRYny1, @btittdd alkynyl, alkoxy, substituted alkoxy,
aryl, substituted ‘aryl, heteroaryl, substituted heteroaryl, heterocyclic,
substituted heterocyclic and where R® and R* are joined to form, together with
the nitrogen atom bond thereto, 2 heterocychc group, provided that only one
of R and R* is hydroxy, alkoxy, or substituted alkoxy;
W is selected from: the group consisting of:
hydrogen, |
a phosphate,
a phosphonate,
acyl,
a sulfonate ester,
a lipid,
| an amine acid,
écmbd@@ﬁmz
a peptide, énd ‘
cholestérol;
‘and pharmaceutically acceptable salts thereof _
prowded that the compornd of Fonnula IC is not 9—-(2’-C-methy1—a-D- _
ﬁbmmamOQA)6438orRJhmﬁn@OJﬁﬂnnq&nnnmpunne - L
In another of its compound. aspects, this invention is dlrected to a compound -
of Formula IC-A:

_13 .



an am no acid, a carbohydrate, a peptide, and 25
chol esterol; and pharmaceutically acceptabl e sal
t hereof, provided that the conpound of Fornmul a é:i/’a?h 2007
not 9-(2'-Cnethyl-a-D nibofuranosyl)-6- ( S or
' ) - hydr oxyl am nopurme. 1n anot her
Wdcigarrggiusﬁﬁf aspects, this inventionis directed tg},‘f(vszoos/osmss
compound 30 of Formula I1C- A 13 22 March 2007 WO
2004/ 028481 PCT/ US2003/031433 Z--/ "NNNN'y W O
RR OHOH ICGA wherein R and 1t are independently
sel ected fromthe group consisting of hydrogen, S
al kyl, substituted al kyl, alkepyl, substituted
al kenyl, al kynyl, and 10 substijtuted al kynyl,
provided that R and Rt are Ibb h- hydrogen; R2 is
NR3R4 where R3 is hydrogen 'RA;'»J\S hydroxy or
al koxy; Y is selectgd from t he groﬁp consi sting of:
hydr ogen, ) o .
. R R1

OHOH
IC-A _ ‘
wherein R and R! are independently selected from the group -
consisting of:
hydrogen,
alkyl,
~ substituted alkyl,
| alkenyl,
substituted a]kenyl,
alkynyl, and
substituted alkynyl, )
provided that R and R' are not both hydrogen' |
R?is NR’R? where R® is hydrogen and Ris hydroxy or a]koxy;
Y is selected from the group conslstmg of o

*

hydrogen,
| halo, -
hydroxy,
alkylthioether, _
NR?‘R4 where R? and R are mdependently selected from the
group cons1stmg of hydrogen, alkyl, substituted a]kyl, alkenyl, substituted
alkenyl, alkynyl, substituted alkynyl alkoxy, aryl, substxtuted aIyl, heteroaryl,
substituted hebereaxyl heterocyclic, substltuted heterocyclic and ‘where Riand
R* are jomed to form, together with the mtmgen atom bond thereto a. |
‘ heterocychc group; ' - .
Z is selected from the group consisting of:
' ‘hydroge_n, | |

14
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15

20

15 hal o, hydroxy, alkylthioether, -Nee where R3 and
R4 are independently selected fromthe group
consi sting of hydrogen, alkyl, substituted al ky?2, March 2007
al kenyl , substituted 20 al kenyl, al kynYl, substituted
' , al koxy, aryl, substituted aryl, het

WO@{)J éslztgiygtlut ed heteroaryl, heterocyclic, subst iIfc{}?‘ggdz}“j3"’031433
het erocyclic and where R3 and R4 are joined to form
together with the nitrogen atom bond thereto, a
het erocyclic group; Z is selected fromthe group
consisting of: 25 hydrogen, 14 22 March 2007 WO
2004/ 028484, PCT/ 1JS2003/ 031433 hal o, hydroxy, and
-NR3R4 where R3 and R4 are independently sel ected from
the grougdeenysemdi ng of hydrogen, alkyl, substituted

subot ] t utDHCR, RPRAIC SRS ippuoeain elFed B
erb&) SRRNNE of hfdtBSdn, hntpg dubaiieeg alyl, allRRyICaMSHGtdAC,

substituted heterocyclic and where R3 and R4 are
allepy sl pobstuie gyl ko, acsubsitviog eyl dissmoashd

solt i Bpieect AR e SdhiR B SoRE iR Bl 3y

R8s jih@atfere Sbgdther vt fheintroden afin BoAdeRe), €, @
carbohydrate, "~ a peptide, and” chol est er ol ;
heterocyclic group;

‘W is selected from the group consisting of:

hjdrogen,

a phosphate,

acyl,

a sulfonate ester,

a lipid,

an amino acid,

a catbohydrate,

a peptide, and

| choleét_erol;
and pharmaceutically acceptable salts therejof;r _
provided that the compound if FormulaVI'C—A is ndt 9-(2-"-C-methy1—a-
D-ribofuranosyl)-6-hydroxylaminopurine. I

15_'




and pharmaceutically acceptable salts thereof; 20
pr ov! ded t hat the conpound if Formula ICGAis NG March 2007
9-(2' -G net hyl -
D-ri bof uranosyl ) 6- hydr oxyl anunopurine. 15 22 March
12004/ 028481 PCT/ US2003/ 031433 Pat ent,,
Woiéta%?zﬁé}? Docket No.:55491-20008.40 In anot hers oy 1 §¥031433
conposi tion aspects, this invention is dlrected to a
conpound of Formula ID: R14 0 W8 ZZ NN N Y \\D Q Patent
RRL OO0~ W W ID5 wherein R and ﬁf"mﬁ’f@"mm =95491-20008.40
i ndependent |y selected fromthe group consisting of:
hydr I dﬁ&l{&g L.,
subs%?%?ﬁé%@aﬂﬁlégﬁypgaa% b‘;ﬁt@%gén%%%ﬁ)gg?l tute be ..
canpyund of FRtGwislixel ect ed from't he group:-consi sting of
hydr ogen, alkyl, and 15 substituted alkyl; Rl4 is
sel ected fiom the gr oup ‘consi sting of hydrogen, alkyl,
and substituted. al kyl; Yzzl sRgel ecord fromthe group

consi sti ng of - N
) B2

N Y

wherein R and R! are independently selected from the group
consisting of:
hydrogen,
alkyl,
substituted alkyl,
alkenyl,
substituted alkenyl,
alkynyl, and
substlmted alkynyl,
RP s selected ﬁ'om the group consmtmg of hydrogen, alkyl and
substituted alkyl;
R™ is selected from the group consisting of hydrogen, alkyl, and
subsututed alkyl;
Y is selected from the group cons1stmg of
“hydrogen,
balo,
hydroxy,
' a]kylthloetﬁer and
- NR3R4 where R*and R4 are mdependenﬂy selected from the :

T

At
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hydrogen, 20 . hal o, hydroxy, alkylthioether, and
-NR3R4 where R3 and R4 are independently sel ect

the 16 22 March 2007 WD 2004/ 028481 BEiufaf 2007
PCT/ US2003/ 031433 group consi sting of hydrogen,

al kyl, substituted al kyl, allcenyl,
wok gb@%%( GPs2003/031433

uted al kenyl al kynyl , subst i tuted aI
al koxy, substituted al koxy,. aryl, substituted aryl,
het eroaryl, substituted heteroaryl, heterocyclic,
substituted heterocyclic and where R3 and R4 are
j oi ned to form together with 5 the nitrogen atom bond

e it BERRRQENC by o A, AL LI TRy One
it o et s s
rogen, .hal o 0 substitute
aﬂ%/w : tediazyly hote: oggﬂéuﬁwﬂ%fgﬁhg%h&i@c ¥Heynyl |
sﬁﬁ's?ﬁtlsﬁ g{dﬁqﬁd wherE RA8/1 RE ﬁfekjﬁ%)éh to fRAY, RiREHer withi

anlino, 1, 3-oxazol-2-yl,

. the, ﬁi%rogaz aibmﬂaop}i thertfo3a hﬁsmmhczgryup, promi@liaﬂlat orlly phe
- of R and R* is hydroxy, alkoxy, or substituted alkoxy;

72 is selected _ﬁ:om the group consisting of:
hydrogen, -
halo,
hydroxy,
alkyl,
substituted alkyl,
alkenyl,
substituted alkenyl,
alkeynyl,
substitnted allkynyl,
_ cyano
carboxyl,
carboxy]l ester,
acylamino, . .
- 1,3-0xazol-2'—yL
1 ,3~oxazol-5-y1,
1,3-thiazol-2-yl,
imidazol-2-yl, A
- 2-oxo0-{1,3]dithiol-4-y1,
foran-2-y1,
2H-{1,2,3ltriazol-4-yl, and
NRR* where R® and R* are independently selected from the
group cons:stmg of hydrogen, hydroxy, alkyl substltuted alkyl alkenyl,
mmﬂﬂumdamwnyLamymﬂ,m&ﬂﬂu&daﬂqmyLaﬂmmy;ﬂmmﬂnmdamnxﬁ
aryl, substituted aryl, heteroaryl, substituted heteroaryl, heterocyclic,

17
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25 2-o0xo0-[1,3]dithiol -4-yl, furan-2-YiI

2H[1,2,3]triazol -4-yt, and - NR3R4 where R3 and, EHW?E#ZOO?
i ndependently sel ected fromthe group consisting o

hydr ogen, hydroxy, al kyl, substituted al kyl, al kenyl,

‘wodoHeRsdii t ut ed al kenyl aI kynyl , substitut ed ,35%%53,031433
ed aryl,

al koxy, substituted al koxy, aryl, substitut

het eroaryl, substituted heteroaryl, heterocyclic, 17
22 March 2007 WD 2004/028481 PCTI US2003/ 031433
substituted heterocyclic and where R3 and R4 are
joined to form together with the nitrogen atom bond

subSi@b®hetBrdobiey %Yﬁhéré RILAVRY afj Ok eslfdrhdiogehkby wiie |
of R3 and R4d"is h drox%et al koxy, "or substituted

the mibwgen alpmipndiheteippa heterosyieiscgmonm prgvided det erdy bnom

e e L S e A

sul f ovang, ast Ware inddpeRdditly 8éleas ﬁ@nﬂﬁb groupbondsting
carbohydrate a peptide, and cholesterol; and

armaceutical |y acceptabl e prodrugs and saI ts
t her eof ; 1@@9 ed that the corrpound i f For rrul alDis
not 7- (13 0?8&“ bof ur anosyl ) -
hydr oxyl ariph@sghate, ol of 2, 3-dj pyri m di ne.- Preferably, at
. least one of Ror R is other than hydrogen. In yet
anot her ofPhperhog#finound aspects, this invention is

directed {0, Rfiuorophosphate
acyl,
alkyl,
a sulfonate ester,
a lipid,
an amino acid, ‘
a carbohydrate,
a peptide, and
‘ cholesi;erol; :
and pharmaceuticaliy écceptable prodmgs and salis thereof,
provided that the compound if Formula ID is not 7—(B-D-
ribofuranosyl)- 4- hydroxylamino-iaynolo[2,3ed]pyrimidine.
Preferably, at least one of R or R! is other than hydrogen.
In yet another of its compound aspects, his ix_,wentidn is directed to a -

compound of Formula IE:

g



10

26

conmpound of Formula IE: 25 30 18 22 March 2007 WO

2004/ 028481 PCT/ US2003/ 031433 R114 OR13 Z3 N @2%6!}'0#2007

W0 RR7

i 0 OW W

| E wherein R and R

i ndependently sel ected fromthe group

conS|st|ng of

r 5 alkyl, substituted al kyl, alken
W(E%ﬂg’élﬁ%t%g{ ed al kenyl, al cynyl, and 10 substi ?éT’gﬁzw‘Wﬂ‘m
allcynyl; . R13 is selected from the group consi sting
of hydrogen al kyl, and substituted alkyl; Rl14 is

sel ected fromthe group consisting of hydrogen, alKkyl,
and . substituted alkyl; 15 Y is selected fromthe
group consisting. of : . hydﬁrog,ig@;, A/f@,l;@,
' z3 N
D .
N
\N I N-?I\Yt ‘
WO
o]
R R!
0 O
w2 ws
IE

wherein R and Rl are independently selected from the group
consisting of:
hydmgen,,
alkyl,
substituted alkyl,
alkenyl,
substituted aikenyl,
allynyl, and
substituted allynyl; .
RBis selected from the group cons1stmg of hydrogen, a]kyl and
substltuted alkyl '
4 is selected from the group cons1stmg of- hydro gen, a]kyl, and
substituted a]kyl o
Y is selected from the group mnsisﬁng of:
‘ -hydro geil,
'halo,
hydroxy,
- a]kylﬂnoether, and
--NR3R4 where R? and R4 are mdcpendenﬂy selected from the -
 group consisting of hydrogen, hydroxy, alkyl, substituted alkyl, alkenyl, '
substituted alkeny!, alkynyl, substituted alkynyl, alkoxy, substituted alloxy,
aryl, substituted aryl, heterbaryi, substituted heteroaryl, heterocyclic, |
 substifuted heterocyc_lic and where R? and R* are joined to form, together with |

19
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hydroxy, al kylthi oether, and 20 - NR3R4 where R3 and

R4 are independently selected fromthe group 92 warch 2007

consi sting of hydrogen, hydroxy, alkyl, substitute
al kyl; al kenyl, substituted al kenyl, al kynyl,

waSMlstl tuted all cynyl, al koxy, substituted aJkoxy.,
WO 2%3{35&4%

bstituted aryl, heteroaryl, substitutf&d’U52003/031433

het eroaryl, heterocyclic, substituted heterocyclic
and where R3 and R4 are joined to form together with
19 22 March 2007 WD 2004/028481 PCT/ US2003/ 031433
the nitrogen atom bond thereto; a heterocyclic group,

V|dedt .and R4 is.h

gs Shohl Ginadortior A Belonsay sl trbPaly By ops,
ﬂlﬁ%&!&ﬁq@h ,SllioRg, @fsubsthvebiedery; 5 hal o, hydroxy,

° yl 5. %ﬁggl t utﬁgd al kyl, al kenyl 10 substituted

aI ke%ws selectpd frenpithe groupoohsisingOf| kynyl cyano
car boxyl , %%Cﬁ,r boxyl ester, acylam no,
1, 3- oxaz 1, 3- oxa_zol -5-yl, 1,3-thiazol-2-yl,
20 i mdazmﬂoZ yl, 2-oxo-[1,.3]ditbi ol -4-yl,

hydroxy,
alkyl,
substituted alkyl,
alkenyl,
substituted alkenyl,
alkynyl,
substituted alkynyl,
cyano
"émboxyL
carboxyl ester,
acylaniino,’
1,3-oxazol-2-yl,
1,3—oxazol-5_-y1,-
1,3-thiazol-2-y1,
imidazol-2-yl, = -
2-ox0-[1,3]dithiol-4-y,
furan-2-y1,
9H-[1,2,3]triazol-4-y1, and
NR3R4 where R? and R* are mdependenﬂy selected from the
group consisting of hydrogen, hydroxy, alkyl, substituted alkyl, alkenyl,
subsﬁtutedalkenyl, a]kynyl, substituted alkynyl, a]kpxy, substituted alkoxy, -
aryl, substituted éryl, heteroaryl, substituted heteroaryl, heterocyclic, -
substltuted heterocyclic and where R> and R* are joix_;gd to form, together with
the nitrogen atom bond thereto, & heterocyclic ,gropp,.rp:oyided that only one. .
of R and R* is hydroxy, alkoxy, or substituted alkoxy;

20
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- 20

fiuan-2-yl, 2HT[1,2,3]triazol-4-yl, and - NR3R4 where
R3 and R4 are independently selected fromthe - #PMarch 2007
group consi sting of hydrogen, hydroxy, alKkyl,
substi tuted. al kyl, al kenyl, ’
i,tuted. al kenyl, -al kynyl, substituted al '

wo g@?@%ﬁ%ywbst ituted al koxy, aryl, substitut %VP/&RAO?[O&M”
het eroaryl, substituted heteroaryl, heterocyclic,
substituted heterocyclic and where R3 and R4 are
joined to form together with the nitrogen atom bond
thereto,. a heterocyclic group, provided that only one

2 iy P, SRR s B b
ofPCT/ US2003/ 031433 W W2, and.WBare. i ndependently =

sel ected fromthe group consisting of hydrogen, a
phosphat élyd@gﬁﬂaphosphonat e, a nonofl .uorophosphat e,

acyl, . te ester, a lipid 10 an am no acid,
a car boh;a/ao[%g%ﬁe, ’a peptide, and cholesterol; and

phar maceuiptogptonateccept abl e prodrugs and salts
thereof. 15 Preferably, at least one of Rand Rt is
ot her thé’l?ﬁﬁ‘}qg%@&%i’g{osﬂ ¥anot her of its conposition
aspects, acg,ﬂl s invention is directed to a conpound of

formula 117 "C(Hb Y2 N B
a sulfonate ester, :

a lipid,

an amino acid,
a carbohydrate,
a peptide, and

cholesterol, ,
and pharmaceutically acceptable prodrugs and salts thereof:-
~ Preferably, at least one of R and R-I is other than hydrogen. -
In another of its composition aspects, this invention is directed to a compound
of formula I: | D
C(Hp vz
~_

\N - _,/_F, L.

%

g . S | o | ;
wherein R aﬁd R! are indepe_ndénﬂy selected from the_ group . | |
consisthig of .- . | ' - .
-+ hydrogen, -.
o alkyl, *:l"” S
substimted alkyl, .
atkenyl, |

a1
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AA.DF WOO RR WO W wherein Rand Rl are

i ndependently selected fromthe group 20 consi

of: hydrogen, alkyl, . . substituted al kyL. ?é@ﬁﬂﬁhzom
21 22 March 2007 WO 2004/ 028481 PCT/ US2003/ 031433_

- woHbHédsigqt ed al kenyl; al kynyl, and substitut ﬁﬁ?%%
Fengumpe

allcynyl; Y2 is CH2, N, 0, S, SO or S02; 5

with -C(H b and Y2 fornms a heterocyclic, substituted
heterocyclic, heteroaryl or substituted heteroaryl
group wherein each of said heterocyclic, substituted
heterocyclic, heteroaryl or substituted heteroaryl

group i s ofthsaRedd Mkd, 5),ped .to.forma bi- or
mul ti-fused ring syst erh(preferably no nore than 5

fused ringdkymilidnd one .or nore ring structures .
sel ected fr rou COI’]SI sting of cycloatkyl, 10
cycl oal keniﬂ%%%@é’%g’ey li aryl--and heteroaryl group
whi chy? dsCHY INY O, 8280, &fsg#ch ring structures is
optlonallilbegubstltuted Wth 1 to 4 substituents

sel edf Wit € houd Y domss hetF%c{,DéhCh S‘lgﬂ”sﬁi(ﬁéd hdgéi‘b@chc
i oal kyl, substitute
KRN, oD B B Wb oty of A hetpopisic,
sulymlmte@ hétbmc bhc 8RN or 8858 T
al keny ,. Substi't Sf ed Saf‘fit‘édnﬁ%t&hﬁyk%%?% Opnougﬂy fised
i b pem fesgfging system Gprefalsiicio sudss Vi & Rt it
Be bfm 1. A B, D ar e
9 %depg%dllu:% iR ec?écaedoff"%%fwoﬂ? 8%%59?9"‘1" Ippflends
cyolpalis@iyl, mmyche GriGRd hefer@dritd/grong whiMPH tub 68 of such ring
s@uo%eé 18 Optzonléﬁy substituted with 1 to 4 substituents selected from the - group
consisting of hydroxyl halo, alkoxy, substituted alkoxy, thioalkyl, substituted
thioalkyl, aryl, heteroaryl, heterocyclic, nitro, Cyano; carboxyl, carboxyl estérs, alkyl,
substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, arino,
and substituted amino; B

b wanmtegerequalto Oorl;
A, B,D,and E are mdependenﬂy selected from the group cons1stmg of
>N, >CH, >C-CN, >C-NO,, >C-alkyl, >C-substituted alkyl, >C-alkenyl,
>C-substituted alkenyl; >C-alkynyl, >C-substituted alkynyl, >c-NHCONH2,
>C-CONRPR!C, >C- COOR ", >C-hydroxy, >C-alkoky, >C-amino, |
>C-alkylamino, >C-dialkylamino, >C-halogen, >C~(1,3-0xazol-2-yl),
>C{(1,3-0xazol-5-y1), >C~(1,3-thiazol-2-y1), >C-(imidazol-2-y1), >C-(2-oxo-
- [1,3)dithiol-4-y1), >C-(furan-2-y1), and >C-( 2H4[1,2,3]n1'az§1-4ay1); '

'F is selected from, _>N, >C-CN, >C-NO,, >C-alkyl, >C-substituted
alkyl, >C-alkenyl, >C-substituted alkenyl, >C-alkynyl, >C-substituted
alkynyl, >C-NHCONHy, >C-CONR*R¥, >C-COOR™, >C-koxy, >C-(1,3-
oxazol-2—y1) >C+(1,3-oxazol-5-y1), >C-(1, 3-thlazol-2—yl) >C~(imidazol-2-y1),
>C—(2—oxo—[1 3]dithiol-4-yl), >C-(furan-2-y1),>C-( 2H-[1,2 SYiciazol-4-yD),

- and >C-Y, where Y is selected from the group cons1stmg of hydrogen, halo,

hydroxy, alkylthioether, and -NR*R* where R’ and R* are independently
selected from ﬂae group cons1stmg of hydrogen, hydroxy, alkyl, subshtuted-

22
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>C-substituted al kenyl, >C-al cynyl, >C-substituted

all cynyl, >C NHCONH2, 20 >C- CONR15R16, >C- COOR1

>C- hydr oxy, ->C-al koi cy, >C-am no, >C-alkylam no52,2 March 2007
>C-di al kyl am no, >C hal ogen, >C-(1, 3-oxazol -2-yl),

woeodidasak 0xazol -5-yl), >C (1, 3-thiazol-2-yl), FCT{Us20031031433

>C- (i mdazol-2-yl), >C(2-oxo0- [|,3]dithiol-
>C-(furan-2-yl), and >C( 2H[I,2,3]triazol-4=yl); F
is selected from>N, >C-CN, >C N2, >C al kyl,
>C-substituted 25 alkyl, >C-al kenyl, >Csubstituted
al kenyl, >C-al kynyl, >C-substituted allgnyl,

33?]’1 3-E ’oggs;fg?- 2-yiih§’) ,E ﬁ@> '%%S%glaﬁ%“%%

sl t,e@aﬂcnxhzegyl, e:bﬁﬁmfed? ll(hatd:rdg:m,-lf suastimazed-hletemagL
>C. (2- - 3 4- >SC(f- - . >C
o b bt ok e AT b o,
i g?%xteé i3 It hi RS A bRyl Bl ol 7,
W@%ﬂ@ﬁﬁé@nﬂﬁi/ arglastdertyealkéxyg ror ishlsstigutod plkewnsi st i ng

L e

al kenyl , aydeiks,ut ed al kenyl, al kynyl, substituted

al kenyl, al l coxy, substituted al koxy, aryl,
substituté@yﬁryl, het eroaryl ;; substituted heteroaryl, -
het er ocycl, i1 it uted heterocyclic and where R3.
and. R4 a%ggﬁgﬁﬁg % form - together with the- '
ni trogen ayaealkyind t heret.o, a heterocyclic group,
provided 5. that only gne of R3 and R4 are hydroxy,

al koxy, orubstBded exslaalkvhl koxy: R15 and R16 are
independeg&ty sel ected fromthe group consisting of
hydrogen, alkyl, substituted-alkyl, 10 cycloalkyl,

- substi t ut swbstitméddomykyl , aryl, substituted aryl, “-
heteroanyﬁ 1_018 substituted heteroaryl, and Rl15 and
R16 toget %? ﬁp@h the nitrogen atomto which they are -

substituted heteroaryl, and ' SRR

M pu-]

R'" and R' together with the nitrogen atoni to which they are
‘attached may form a lietercycloalkyl,, substituted heterocylooaﬂ;;yl,-
heteroaryl, or substituted heteroaryl; ne e T
| W, W2, and Ware mndependenily selected ﬁom the group consisting - . -
hydrogen,
a phosphat@
a phosphonate,
. amonofiuorophosphate,
Caoyl, - R
a sulf.onaie ester, - -
alipid,
an amino acid,
:.aCmﬁd&&ﬁn.
._apqﬁ&amM°%.i~*-

cholesterol;.

23
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20

attached may forma hetercycl oal kyl,, substituted

het erocyl eoal kyl,. heteroaryl, or substituted 55 2
heteroaryl; W W2, and WBare |ndependently sel ect egmh 007
fromthe group consisting 20 of, hydrogen, .a

W@ﬂﬁ’ﬁ?&@ﬁe a phosphonate, a rmnofl uorophosphalt; 82%53,031433
a sulfonate ester, a lipid, an am no améU

carbohydrate, 30 a peptl de, and chol esterol; 23 22
March 2007 WD 20041028481 PCTI US2003/ 031433 and,
pharmaceutically acceptable salts thereof. Preferably,
at least one of Rand Rt is other than hydrogen. In

stillyy, ket ?ﬁﬁg is inventionis .

di rectggﬁéﬂﬁa con‘%%)1 %EP &f réo?'l A S (Hb Y2 N

Z NNPréfetdily, ¥cad onRORR andR'Glother than hydrogen. :
In still a further compound aspect, this invention is directed to

compounds of Formula ITA: .

SHp vz
N

O
R R1

Y .-
WO- :

OHOH

A
- wheremR and R! “ are independently selected from the group
consisting of:
hydrogen,
alkyl,
substimted alkyl,
alkenyl,
substituted alkenyl,
- alkynyl, and
substitoted alkynyl,
prowded that R and R1 are not both hydrogen,
i} mCHz,NOSSO or SOy co :

N together with -C(E), and Y” forms a heterocychc ‘substituted heterocychc ¥
heteroaryl or substituted heteroaryl group wherein each of said heterocyclic; -
substimted heté;rocyc]ic, hetgroaiyl or substituted heteroary! group.is opﬁpnally fused

* to form a bi- or multi-fused ring system (pi:éfergbly_ no more than 5 fused rings) with
one or mbre ring sﬁ'uctures selected from the grou;i consisting of cjrcloajkyL R
cycloa]kenyl heterocyeclic, aryl and heteroaryl group whlch, in tumn, each of such rng..
structures is opttona]ly subs’utzted with 1 to 4 subshtuents seiectcd from the group )
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I1lA wherein R and Rl are independently selected from

the group consisting of hydrogen, 10 al kyl

substituted al kyl, al kenyl substituted aIkenyI22IVIarCh2007
al kynyl, and 15 substituted al kynyl, provided that R

are not both hydrogen;, Y2 is CH2, N, C
-“’02%?4’5%‘%‘. 2; Ntogether with -C(H s and Y2 forﬁ'gl"@%mos/ﬁ?’1433

het erocyclic, 'substituted heterocyclic, heteroaryl

or substituted heteroaryl group wherein each of said
het erocyclic, 20 substituted heterocyclic, heteroaryl
or substituted heteroaryl group. is optionally fused

Loyl s RS S b

Stioalcfl|urshs howtROMCHettFRTA G, yihod
Cz%iﬁgiy Cc?gslq’oal kengll; het e%ﬁc?ﬁbﬂ a{ﬂ?&é’l goters, alkyl,

Lygrbstituted alkenyt, nlkyeyk lsuhﬂlltuiaat hlkyhylgamino,

Std 46 A ptlonally substituted with 1 to 4
su stlg%ents s‘gl ected. fromthe group 24 22 March 2007

VO ZOBN@Z&@&WWBBS;/ 031433 consi sting of

“hydro al substituted al koxy, thbioalkyl,
subst wlﬁts@g‘: e&lfﬁo Ouﬁﬁwlsﬁﬁépﬁr oaryl,

heterocyclhﬁk éytro cyan, car boxyl, car boxyl' esters,
al kyl, substi I]fed al kyl, al kenyl, substituted

al kenyl a4 pyasphatesubsti tut ed al kynyl, anino, and
substituted ani 5 b is an integer equal to 0 or 1;
Wis sel ec‘f%lﬁ’s?ﬂ% 'he group consisting of hydrogen,
a phosphat&yL aphosphonate, -. 10 acyl,
alkyl,
a sulfonate ester,
a lipid, |
an amino acid,
a carbohydrate,
apeptide, and
cholesterol;
Y is selected from the group con515t1ng of Y is selected from the group
con.s1st1ng oft SRS
hy;irogen,
‘halo,
hydroxy,”
alkyithioether, and"
-NR’R? where R® and R* are mdependently selected from the
group consisting of hydrogen, hydroxy, alkyl, subs’atuted alkyL a]kenyl,
substituted a]kenyl, alkynyl and subsututed a]kynyl alkoxy, subsumtcd

- alkoxy, aryl, substituted aryl, heteroaryl, substituted heteroaryl, heterocyclic, *

substituted hetetocyclic and where R’ and R*are joined to form, togeth‘er Wiﬂi '
the nitrogen atom bond thereto, a hetemcychc group, prowded that 0n1y one .

- of R® and R* is hydroxy,. alkoxy; or substituted alkoxy; -

Z is selected from the group consisting of:
25
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al kyl, a sulfonate ester, a lipid, an am no acid,

i5 a carbohydrate, a peptide, and chol esterol i

sel ected fromthe group consisting of Y is sel eg%wﬁm’% 2007
fromthe group consisting of: 20 hydrogen, hal o,

WO%&,I;,@ 1 al kyl t hi oet her, and -NR3R4 where RSP(?I‘)ﬂSﬁﬁsmsuss

are in ependently selected fromthe 25 group

consi sting of hydrogen, hydroxy; alkyl, substituted

al kyl , al kenyl, substituted al kenyl, al kynyl and

substituted al kynyl, %l koxy, substituted. ." al koxy,

aryl, substituted aryl, heteroaryl, substituted

heteroarym_¢Q%g§rocyclic substltuted heterocyclic .

and where and R4 are joined to' form together with

the nitrodele at om bond thereto, a heterocyclic group,

prOV|ded h only one 30 of R3 and R4 is hydroxy,.

al koxy, tituted al koxy; Z'is selected fromthe
group con Jang of: 25 22 March 2007 WO 2004/028481

PCT/USZOOS 1433 Qrogegm hal o, hydroxy, alkyl,
and 5 NRSII@ candspemitatie seleciet from the

gﬁﬁb r oxy%%%&%ﬁ%’s@% %ﬁ%ﬁﬁyﬁﬁlﬂgﬁ %Lo cenyl, substituted

aﬂmbﬁt a]kyﬁ}& dnd sseinyéd albiyinatkoan @uﬁéﬁﬁﬁéd Ebed AYK ¥1EBéhtuted
li@ substituted al koxy, aryl, substituted aryl

fesearyh substipdad k%@remﬁéxeéqrwyp,, suh@tteﬁeddaptﬂmychc and
ﬂ%ﬁm A8 REAG BT 16280% with the nitro gen atom bond thereto, a

heterocychc group, provided that only one of R® and R* are hydroxy, alkoxy, or
substituted alkoxy;
and pharmaceutically acceptable salts thereof. . _
Tn ons preferred embodiment, R™ in Formula I-IE is hydrogen and R
is selected from the group consisting of alkyl and hydrogen. |
-+ Inanother preferred embodiment, R™ in Formula I-IE is hydrogen and
RPis selected from the group consisting of hydrogen, methyl ethyl, n-propyl,

 and the like,

Preferably, -iii the compounds of this invention, R is hjrdro gen and RY |
is selccted from the group consisting of methyl, vinyl, allyl, acetylenyl
propargyl, trifluoromethyl and the like. y

n one proferred emibodiment, A is >CH. B is >N, D is >N, F is >CH

- or>C-Y and B is >N in the compounds of Formmula L.

 Inanother preferred: embodlment, Ais>CH, B is >C—Q, Dis>N, Fis
>CHor>C-Yand E is 1>N m the compounds of Formula I where Q is selected -
from the group consisting of hydrogen, halo, cyano acylam1do alkyl, alkenyl o
alkynyl, and heteroaryl. More preferably, Q is hydrogen, chloro, bromo,
cyano, HQNC(O) mathyl, ethyl, vmyl, acetylenyl and oxazidin-2-yl..

Tn another preferred embodiment, A is >N Bis>C-Q,Dis>N, Fis-

>CH or>C-Y and B is >N in the compounds of Formula I where Q is sclected
from the group consisting of hiydrogen, halo, cyano, acylamido,; alkyl, alkenyl

Wity
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15

where R3 and R4 is joined to form together wth the
ni trogen atom bond thereto, a 10 heterocyclic g

provi ded that only one of R3 and R4 are hydroxy,éé)kl"(‘girCh 2007
al koxy, or substituted al koxy; and pharnaceutically

’W"%ﬁﬁ.ﬁ‘tﬁ le salts thereof. In one preferred ep@%gmﬂ&mﬁ

ormula I-1E is hydrogen and R13 is selecte
fromthe group consisting of al kyl and hydrogen. 15 In
anot her preferred enbodinment, R14 in Fornmula I-IF, is

hydrogen and R13 is selected fromthe group
consi sting of hydrogen, nethyl, ethyl, n-propyl, and

aIII nventy!ig%J&ER%F%mﬁgé%ﬁy%?gﬂ&mw BP&P & Eﬂ@ fromthe
H@JG(@) mnﬁwlstethy@; vitiylaed hydtylemylny| | aI lyl, acet yI enyl ,

opar trifluor t andt Ilke on
pr elfofé'r 9%??615&%%6“ LW is I?]{(@qgexg ap OJN‘P@SP@@N t%? i's

congdun@s oPfisindidh. i S >N in the conpounds of Formula L
In anot her preferred enbodinment, Ais >CllI, Bis >C—Q

i snthe cpmpgunds QEFormule VB Ad, 1B dngd 1|1'>r\w*? mad WE are
2
pr%%%gf RO Y ot PR s R il and P
isdgiogah. dpmahtsﬂy picl'éﬂf&l‘ﬁdyl gl%'uﬁé/é}% lderid o8I BN
Mor e ref er apl ydrogen, chloro, brono, cyan;
grepeycd)as: (G} zﬁﬁ@\l%e}q‘r(ﬂ) hminﬁt}wiac@mlemt@hwd @indike.
Oxazlbddﬂ%'pg‘#éedfﬁlﬂocﬁ@%ﬁp%thpr ef err dOiEDbOdI %@l}’édm

togasﬂmhmth SODY aats Yo forne rarnelteaoéycm ef ﬁlbalmﬁedlst@t@&ﬁﬁc gy,
al 0o, cyano,

Susbrefhres %%Bﬁw%%ﬁéinﬁﬁ%}?b m%gzrcéi%%grpm fln-Yepl, piperidin-
1-pfr)gqf%éelr Q i's Uﬁ%g@%é’gn %ﬁ?m gﬂﬁﬂﬂi’ﬁ 8( 254

vteﬂfﬂi}lﬂt@mdmféﬁhyﬂ,zﬁ &Mymlmdmmd-%ﬁbﬂﬂ,‘ﬁwéﬁahb’ﬂrﬁeta—

oot iRt kel e ' compounts. of Chi s Tnvention. 5 In

t he caapouag I ﬁg}ﬂp o
WB are  pref 2[?62%}65 Q{}lgﬂé %15’ esﬁo%%a\fcthl@?m}l\}%ﬁlgﬂpr&gdef iz?g ey, te;

thesp sekfontchelnye findpdiag pharmagentBally scdeptiblasaits thereof):: -
Particularly preferred acyl groups are derived from
am no acid ' B

# - - - Structare - - o - Name-

1 o " | 9—(2’-C~methyl-B—D—nboﬁ1ranosyl) 6-
(109) (nﬁ ‘ hydroxylammopume _.
i ' : '

W
Y

HO  OH

| -"<'NI%“ : _ methoxylaminopurine

7T T t 9-(2’-C-methyl-ﬁ-Ddibofuréndsyl)f 6-

Ho-kiQN

HO OH

3 o HN«O\/\ s 9 (2’-C—methy1—[3 D«nboﬁ:ranosyl} 6-
116) L ’ ‘ . . o propoxylalmnopunne

HO-OH

27




group such as (CH3) 2CH(NH2) C( O -

ace

- Q

-’wd‘ﬁ&ﬁé{ﬁ@%’[d i c group.

exe
pi p

tyl, and the I|ike.
H b and Y2,

nmp

eridin- 1-yl,

In one preferred enbodi ne
t he conpounds of Forrmula H and HA, N 10 togeth

trimethyl acetyl,

N-t hi onor phol i no,
1,2,3,4 .,

tetrahydropyridin-1-yl, 1,2, 3,4-tetrahydroi soqui nolin-2

oyl

1,3,4,9-tetrahydro beta-

carbolin-2-yl, and the

% Mo 2007

forms a heterocyclic or substituted
Such preferred groups ar

i ed by 2-carboxam do-pyrrolidin-I-yl, FCT/USZOU:”%M”
N- nor phol i no,
azetidin 1-y1,pyrro|in-|-y|,

P
I nv
a1n
# S
9- (¢
hyd

F. 15 . L,orrpound,sm ncl-ude
bnti on i ncl ude™for exani
Cl udi ng phar, tically

ructur HN OH
-C-neth 3-D-ribofiu
oxyI amn ine H<N

C—m&*tt’i’?l-(%i D-ri bof ur

L OLHeth(19p- okyf1}-Si-
bl e ]{}Jagqig, E?g%?ll%{ﬂ??l ow

accepta

hnosyl ) -, 6-
N HO OH 2
huosyl ) - 6- (111)

(109) /' \N

ger

(118)0
200
7-(
hyd
N

oxyl am nopur rnes_ HO N'T
-Cinethyl - (% D-ribofi
boxyl ami nop N HO OH R

1/ 02848k b 03/ 0314
' - C-met hyf v 3-D-ri bof ur ¢
Foxyl am ng=pyr.rol of 2, 3-

O OH 5 FRO- T 7-(2' -G

Jan
D7 22
B3 4 HN (}|

hnosyl ) -

H 0 (117) en N d] pyrl m di ne
met hyl - (3- D-ri bof i uanosyl) -

A D —@) nboﬁxranosyl)— 4-
10[2 3-

&
(119)

TI8) HO N IJ Nn@J;hoxal a

M NQPNE-A gt - D-HBofubHosH)- 4-
methoxylamino-pyrazolo[3,4~
djpyrimidine

142" ~C-methyl-p-D-ribofuranosyl)- 4-
hydroxylamino-pyrazolo|[3,4-
d]pynrmdme ‘ -

7-(2°-C-methyl-B-D-ribofuranosyl)- 5-
chloro-4- hydroxylammo—pyrrolo [2,3-
d]pymmdme ‘

7-(2-C-tpethyl--D-tibofuranosyl)- 5- |

9 o .
(124) : E/' L bromo-4- hydroxylamino-pyzrolo{2,3-
, H .-_N-]N‘/J - "d]pyrlmldlne- _
o
HO  OH
10 o ,7-(2’-C-methyl-B—D-nbofuranosyl) 5-
25 PR methyl-4- hydroxylamino-pyrrolo[2,3-
: : ¢ ) ~ dlpyrimidine '
0 :
HO OH

28



Tq HOOH 6 N 1-(2' -G nethyl - (3-D-ri bofuranosyl) -

met hoxyl am no pyrazolo[3,4 (119) H KH i d]pyri pdj

O HOH7 HNOH 1-(2'-Cnethyl-(3-Dri bofaranosg?)%-é?gjzow

hydr oxyl am no- pyrazol o[ 3, 4- (120) HC KN J d] pyri m di ne
WA HO OH 8 OH 7-(2' - G et hyl - p- D- 4bof ui - .
WOSZ-OIJ%'%éero 4 hydroxyl am no-pyrrol o[ 2,3- (123) W%%}mfmsuss

INdlpyrimdine' k v,00H9 O HN CH

7-(2'-Cnethyl--Dri bofuranosyl )- 5- brono-4-

hydr oxyl am no-pyrrol o[ 2,3- (124) d]pyrimdine 10 HN H

7-(2' -G nethyl -(3-D-ri bofi uanosyl) 5- methyl 4-

Ry dr-oxyamno—pyrroget 23— 327 N -
Lpg 22 Narch 29074 WO 2004/ B wer é%ﬁ%ﬁﬁ@‘%%‘%
azhf INc HN =" 7 O AGnet hy| -{j 3BRo-- BfgraARpprpyok}2,3-
(126) cyaq10 okyl am nd pyrrol of zdbynaal@pm m di ne
J HO~ N
OH
12 i e | 742-C-methyl-B-D-ribofuranosyl)-4-
az2n it c N hydroxylamino-pyrrolo{2,3-
dJpyrimidine 5-carboxyl amide -
~ HO [ay]
13 - : o | 7-(2°-C-methyl-p-D-ribofuranosyl)-5-
: ' thyl-dw hydroxylamino-pyrrolof2, 3-
(128) A ©
o [ . dJpyrimidine
, HO  OH ‘
FTRE D o HN«”-» - 742 -C-methyl-p-D-ribofuranosyl)- 5-
(129) bromo-4- methoxylanuno—pyuolo[z 3-
) o—k_i d]pynmldme
5 | 7-(2’-C-methy}-B-D-ribofuranosyl)- 5-
: - methyl-4- meﬂloxylammo-pynolo[z 3- '
R A R 'HNf‘l\‘ | 7-(2’~C-mefhyl-B-D-ribofuranosyl)- 5- |
- 131) ' \N cyano-4- methoxylamino-pyrralof2,3- -
| O_bg [ ) : - dlpyrimidine
17 - S .q r 7-(2"-C-methyl-B-D-ribofuranosyl)-4-
(132‘) N - methoxylamino-pyrrolo[2,3-
d]pyrimidine 5-carboxyl amide

29



12 N O HN,OH 7-(2' -G nethyl -[i-D-n' bof uranosyl) - 4-

(127) / ; hydroxyl am no-pyrrolo[ 2,3 d]pyrimdin

5-carboxyl amide "ONN| N OH 13 HN OH 22 March 2007

7-(2' -G et hyl - p-D-ri bofuranosyl)-5- (128) / .N

wcﬁoﬁ%zsﬁs hydr oxyl am no- pynol o[ 2, 3- H N d] pyrijngdi - :

114 St HN 7-(2' -G nethyl -o-D-ri bofi uaﬁg:?ﬁ%%mém”s

(129) / I IJN bronp-4- md o lamine ino-pyrrolo[2,3 H

OH 15 HN o, 7-(2'-GC-nethyl-(3-D-ribofaranosyl)- 5-

net hyl - 4- net hoxyl am no-pyrrol o[ 2,3- (130) N HO JN

dl pyrl mdine \~"";, ~~/ OH. 16 N HN
15 ar cmethyt=ti= LOH bt agtJ S N
n-4 met oxyha yrroI o[ 2, 3’) 7
(13'3) (R' - C et hyl ri bof ur a‘?FQ%ﬂ‘)“ ?’iﬂ%ﬂnﬁ’ WZOIO[?’ 4-
met hoxyl am W o o[ 2, 3- {d) pynm di nélPyuiding BOREHRRD Xy |
amlde H O 29 22 March 2007 WD 2004/ 028481
.1' GT/ US2003/ 334433 18 Sr HN of f
1- (2" - C- met#yl -PB-D-ri bof urfanosyl ) -3- (133) . N brono-
1§~ [nydroxyrantno: ,,,E,Y““‘“”' o1 1-(2°-C-methy!-p-D-ribofuranosyl)-3-
(134) \ methyl- 4- hydroxy.larfai%lo-pyrazolo[i&,#
. d]pyrimidine
Ho OH
20 | = ,.,Nfo“ 1-(2’-C-methyl-B-D-ribofuranosyl)-3-
: ' R - 4~ hydroxylamino-pyrazolo[3,4-
(135) P~y Cyano- 4- RyCroxy amix
HO‘EN%“ ngj ~ d]pyrimidine
‘ HO OH _
21 | ang® wos 1-(2’-C-methyl-B-D-ribofuranosyl) - 4-
HEOR N methoxylamino-pyrazolo]3.4-
: . Ho_ki%, ] _ rd]pyrmndme- 3-carboxamide
HO OH
2 e ae b1-(2’-Ci—methgl—ﬁ-?-ﬁboﬁlr@os;ld)[?- |
. o . R i : A H " - 4_
(137 R 2. romo- 4- methoxylamino-pyrazolof3,
oy o - dlpyrimidine
Ho  OH L o
73 | Ty 1-2"-C-methyl-p-D-ribofuranosyl)-3-
a3s) | HNy” ' methyl- 4- methoxylamino-
1 STy - pyrazolo[3,4-djpyrimidine-
_ .Ho‘kﬁ N : ' o
HO OH ,
24 | HN'O" g ;-(2’-C—mcthyI—B-D—n'boﬁlranosyl)-3-
13 - — L cyano-%methoxylammo-pyramlo[S 4-
(39) . N\;- i Y o d]pymmdme
) oM
’ : :wDH -

30




Ho INJ d]pyrimdine HO CH 19 HN OH

1-(2' -Cnethyl -O D-ri bof ar

net hyl -

4- hydroxyl am no- pyrazol o[ 3,4 No

anosyl)-3- (134) Ni

o N

d]pyrim’di ne HO OH 20 NVNI NL1. 1,

w%‘g& Lami no- pyr azol of 3, 4-

0TX) HO OH 21 H2N o HNO-
1-(2' - G et hyl

-G net hyl - ~3-D-ri bof uranosyl ) - 3-

-(3-D-ri bof uranosyl)

cyan

(135) H N d] pyr hr’?cé’?l‘n‘?é@""i"’“m”

4-

nmet hoxyl am no- pyrazol o[ 3,4-: (136) 0 {~/ N~ JN
d]pyrlmdln 30arboxam’deHHOC]—|22 9c o
2 Crrreth*y'%- l-lg-rr‘rJUIU'l (LY.
Zgr 0 '4- ncgt' d xyiaepyr azol ? C%%hjlnﬁ[ﬁ’ﬁb
« 5}0? 2' - C metlhyl - P@Wﬂ ’}H?%
3B) HN ggt met hoxyl ani ﬁ]pynmdmej car 0
pyr zol of pytimdine ‘jJHO-~ " iN HO ON 24
1- (2 -G hyl - (3-D-rl Qofiranosyl )-3- (139) N~
cyano rretHhoxy‘J’”arri no- pyrazol o[ 3,4- HOO--~~ ON
Al nle A HI I a Yo la—O-AQ2 -
23] 14 -| HA-efe ‘_[ \JI_II.‘NQ}H LL IVuI U'Qf(ﬁ}ié-meﬂlyl-’ﬁ«l)—riboﬁ:lranosyl)~
: 6-(-Sor R-)-hydroxylaminopurine
W
HO OH )
27 w1 9+(2-C-methyl-5°-O-triphosphate-B-D- '.
lo ,0Ho 0 N ' ribofuranosy})-6-(-Sor R-)-
@27) | N I :j‘ hydroxylaminopurine
HG Ya oH \kosl N
7 HO OH
28 o 7-(B-D-ribofuranosyl)-4-
' hydroxylamino-pyrrolof2,3-
(228) 7 Y 2 o ‘
oy A d]pynmldme
Ho o OH ‘
35 | 742'-C-methyl-B-D-ribofuranosyl)4-
; hydroxylammo-s -ethynyl-pyrrolo[2, 3—~
(229) - o d]pymmdme
N "‘('OH
HO
30 HO 1 7- (2 —C—methyl—ﬁ-D-nboﬁ;ranosyl)—zk
' - hydroxylammo-ﬁ ~cthenyl-pyrrolof2,3-
(230 NI N d]pymmdme
kN/ N
.0
HO
<o & ’?’OH
HG
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1-(2' -Cnethyl -(3-D-ribofuranosyl) - 4- (140)

nmet hoxyl am no pyrazol o[ 3,4 HO N d] pyri m dme-

3-carboxamde O HO OH 26 HN off '
~w0900(4f328f4§-} met hyl - (3-D-ri bof uranosyl) - (226) /NPéTMszoosmsms

-Sor R-)-hydroxyl am nopurine HO O HO\f OH 27 HN

O—| 92 -Cnmethyl -5 -0Otriphosphate-(3-D 22 0\ /O—I OO0

N ~~ ribofuranosyl)-6-(-Sor R+ N'~

hydr oxyl am nopurine ( ~ N HO OH OH HO OH 28 HN CH

22 March 2007

7-((i-D-ribofuranosyl)-4-.

(228) |

~N hydr oxyl am

3p-fyrrolo[2, 3- HOWN I , ﬂﬁyrwm%etﬁﬁmﬁ%o g;%
29 [HO-NH B 2' - @ mefhyl - j 3-D By 31(1340 1)
@3y dr oxyl ani Fynyl - pyrro 1 o N
Hd | 30" Ho~ '_C et hylj-p-D-r ‘('230)
hydr oxyl arg no-}5- &t henyl - pyrrol o[2,3 d] pyi | m d| ne N N
O |HOOH P
o)
o) N ”"o
-:-0 |
42 ™ 6-hydroxylamino-9-(2’-C-methyl-3’,5-
. é\a:(‘\\_ \ diphosphite-p-D-ribofuranosyl)purine
—P—0
\QH\kgzN NJ
Q
) By ~d oH.
OH
# Structure Name -
- - o . . . o
. QNI&N 9:(2*-C-methyl-B-D-ribofuranosyl)- 6 —
25) o N [2-aminocarbonyl-(pyrrolidine-1-yD)}-
purine
HO OI-'I
33 9—(2’—C4mcthy1-[3~D~rihoﬁ1ranosyl)—-6f
. (1,3,4,9-tetrahydro-beta-carbolin-2-
(33) ¢ 1) . rO-beta-Gi
Ho—) NTH yhpurine
HO OH
34 aW '0-(2-C-methyl-p-D-ribofuranosyl)- 6- |
57 o LN (piperidin-1-yDpurine
HO . OH

232
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31 O 7-(2'-C nethyl
hydr oxyl am no-5-( 1, 3- oxazol

-(3-Dr

pyrrol o[ 2, 3-d] pyrim dine

wo g

dr oxyl am no- 9- (2' - G- net hyl -
B#Ur anosyl ) puri ne

OHNONNIOOOH HE

i bof uranosyl)-4- (231),, . 5007
-5-yl)-
00 O 42 HN OH

3,5- 0 Ndlpho hi t e-

Structure Name o N N
9{2' -G nethyl-[i-Dribofuranosyl)- 6 - (2~ NON N
[ 2- am nocar bonyl - (pyrrolidine-l-yl)]- patine HO OH HN
33 N 9-(2'-C nethyl - -Drlbofuranosyl)- 6- 33 '
84 %ﬁ.ldilydl uc-)ucta cafboHn——2—(33)—Ho—N-N
yl )punne. HO CH NI )N :
9-(2'-Cnethyl -(§-D-ribofr anosyl)r- 6- (57) Ho o NN
3k pi peri d| n 1-¥’f ‘Sh ne HO CH 32 2p2Marrfiu@ofiéthyl-f-D-
(64) ribofuranosyl)-6-{2-aminocarbonyl-
oF, (pyrrolidine-1-yl)}-purine
HO  OH
o
Hz
36 (, IL ) 9-(2’-C-ethenyl-8-D-ribofuranosyl)-6—
(70) [2-aminocarbonyl-(pyrrolidine-1-y1)}-
2 -

' 3;7 (, jfL ) 9-(2°-C-ethynyl-B-D-ribofuranosyl)-6—
76) (2~aminocarbonyl-(pyrrolidine-1-y1)]-
38 ] 0. | [ 92" -C-methyl- § -D-ribofuranosyl)- 6-

T : " |

107) (/N ; A (azetidin-1-yD)purine -

HQW A '
HO ©H
39 | Q -9-(2’-c-meﬂ1y1~ B -D-nboﬁlranosyl) 6 |
(108) L (pyrrolidin- -yl)plmne
Ty
HG OH . :
40 Q ' 9-(2’-C-methyl- § -D-ribofuranosyl)- 6-

13 ‘ | (3,6-dihydro-2H-pyridin-1-yl)purine

'y S
o Ho—qun NA .
. _ Hlo - - OH

.,33
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9-(2'-CGtrifluoromethyl-fi-D 35 ~ (64) HO-]O
riibofuranosyl)-6-[2-an nocar bonyl - 22 MaMh 2007
(pyrrolidine-1-Yl)]-patine 3 HO OH N NHZ 36 <N |

wnbfozssiet henyl - (3-D-ri bof ar anosyl ) - 6- (70) ng(a%,g\iol}gomﬁ

[ 2-am nocar bonyl - (pyrrolidine-1-y1)]- pie

INZENH, 1 N 37 CNI1 ,N

9-(2'-Cethynyl -(3-D-ribofuranosyl)-6- (76) HO o [IN-
N i [2-am'nocarbony| (pyrrolidin(-1-y1)]- y ...patine
HOOH'.. 38 9-(2'- C—methyl (3 -D-ribofuranosyl)- 6-

(1T07) I\lJ.\ NTaz drm-1= [N 6
419- 2" - G et hyI ( Dri bo¥ ur(g'nos&l%; ; 659215' 5 ﬁlo:é?l‘) F-
(1gpyrrolidin-1-YIpy" ne -~o|I3;4kddhydr&HHEoquinolin-2-yDpurine

9-(2' - G et hyl - <D-ribof dranosyl)- 6- (113)

(3,/6-di hydro- 2~ Li din-1-yl)purine 'HO'- PIN N JN 33

p) .
HO O<N {J, :
HO . OH

This invention is also directed to pharmaceutical compositions
comprising a pharmaceutically acceptable diluent and a therapeutically
effective amount of a compound of this invcntiorr or mixtures of one or more
of such compounds |

- This invention is still further drrected to methods for treatmg HCV n
mammals which methods comprise administering to a mammal diagnosed
with ICV or at risk of developing HCV a pharmaceutical composition .
comprising a pharmaceutically acceptable diluent and a therépeuticaﬂy.
effective amount of a compound of this invention or mixtures of one or more

of such compounds.:

- DETAILED DESCRIPTION OF THE INVENTION

The mvvnhon is dLected te compounds, compoeiﬁons'a_.d miethods
for treahng hepai'ms C viral mfectlons However, prior to describing thjs
mventlon in detail, the followmg terms w111 ﬁrst be deﬁnod

Deﬁmtlons
As used herem, “alkyl" refers to aJkyl groups havmg from 1 to5 carbon atoms

- and more preferably 1t03 carbon atoms Tlns term is exemphﬁed by groups such as

methyL ethy], n—propyl zsoﬁpropyl, n~butyl, r—butyl n-pentyl and the like.
"Substtuted alkyl" rofers fo an a]kyl group hawng from 103, and proforably

-1 to'2, substlmcnts selected from the group con_srs_tmg_of alkoxy substltut_'ed alkoxy,
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i 9-(2'-CGnethyl- -D-ribofurauosyl)- 6- (114) 5
(3, 4di hydro-1 Hisoquinolin-2 yl)purine JJJ Ho j22 Wlmh 2007
HOHHH tt1JJJ This invention is also directed to
- wodedgRagut i cal conpositions conprising a PCT/TS2003/031433
p armaceutically acceptable diluent and .a
‘therapeutically 5 effective anmount of a conpound of
this invention or m xtures of one or nore of such

conmpounds. This invention is still further directed to
nmet hods for treating HCV in mamral s whi ch net hods
é%éﬁ%ut!é@!ryl
B MR g SBLE BB b AT TR, shaaRy R e

&WﬁﬂPP$RﬂhnmﬁhnﬁBxﬁnnmnmémhgaalpﬂamwhmﬂmuumﬁqucmmaqﬂ

e GBIk SBRIER Y OPaIEHh PGB FtHfed PR of
haas %&%Sﬂbgﬁm%q{&&g@gynds DETAI LED DESCRI PTI ON

ENTI ON he invention is directed to
conpbélisy" wimpestheigup “aliyl-Cet whith intlodes; by aay 9§ example,

hepatitis C viral infections. [
o EORY: SRR PO ey O T outp R PPM: fopentosy
alBhEEK WII first be defined: 20 Definitions As used
herein, "alkyl" refers to alkyl groups having from1l

to 5"%@3%@@%“ rafets trthegrprp f'saimiedialicd-3-"car bon

et e agTen  fleBaiii b fybY G- sggRle.cox-
:?mcvdoy %u@sﬂﬁit&l anteﬂylttb(@)L lalq@nyi-sab)s; stﬂisﬁmﬁbdaiukgwyl-C(O)
ers to an al group. having f

cysleserAQ)- smiptssied Spelo DD B GO
nEBHR1GI0S!, $h8sRleOf nablar.c Y HRld:b o RE.ROS %A subdidifed

heterocyclic-C(O)- wherein alkyl, substituted alkyl, alkenyl, substituted alkenyl,
alkynyl,r'substituted alkynyl, cycloalkyl, substituted cycloaikyl, aryl, substityted aryl,
heteroaryl, substituted heteroaryl, -ﬁeterocyciic and substituted hetcrocy_clic.,arq as
defined herein. o

" Acylamino" refers to the group ~-C(O)NRR where each R is mdependenﬂy
selected from the group conslstmg of hydro gen, alkyl, substituted alkyl, aJkenyl,
substituted alkenyl, alkynyl, substituted alkynyl, aryl, subsumtcd aryl, cycloa]kyl,

- substituted cycloalkyL heteroaryl, substituted heteroaryl, heterocyclic, substituted
heterocyclic and where each R is joined to form together w1th the mtrogen atom a
heterocychc or substituted. heterocychc ring wherein a]kyl, substxtuted a]ky]., alkenyl ‘
substituted a]kenyl, alkynyl, substltuted alkynyl cycioa]kyl, substltuted cycloa]kyl
aryl, substituted aryl, heteroaryl, substltuted heteroaryl, heterocyclic and substituted N

heterocychc are as defined herein.
' “Acyloxy" refers fo the groups a]kyl-C(O)O- substltuted alkyl-C(O)O-

| s _alkenyl-C(O)O- ‘substituted a]kenyl—C(O)O-— a]kynyl—C(O)O— subsututed a]kynyl-

30

- C(0)0-, ary-C(0)0-, substituted aryl-C(0)O-, cycloalkyl-C(0)0-, substitated
' ‘cycloa]lcyl—C(O)0~ heteroaryl—C(O)O— substituted: heteroaryI-C(O)O- heterocychc—
B C(O)O— and substifited heterocychch(O)O- wherem alky, substituted alkyl,

alkenyL substituted alkenyl alkynyl substituted alkynyl, cycloa]kyl substltuted
- 35 7
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WO 2004/ 028481 PCT/ 1TS20031 031433 acyl, acyl ami no,

acyl oxy, am no, substituted am no, am noacyl

substituted aryl, aryloxy, substituted aryl ox;a/\ﬁ/‘kmamh 2007
cyano, hal ogen, hydroxyl, nitro, carboxyl, carboxyl

woSssMh8sgicycl oal kyl, substituted cycl oal kyI Tf[észo%%u 1433

heteroaryl, substituted heteroaryl, heterocyc
substituted heterocyclic. 5 "Al koxy" refers to the
group "al kyl -0-" which includes, by way of exanple,
nmet hoxy, ethoxy, n-propoxy, i So-propoxy, n-butoxy,
t - but oxy, sec-butoxy, npentoxy and the I|ike.

c%qﬁﬁa?ﬁ[]%&l? Eﬂa@'ﬁ%&d‘ ér%yh%fe%a}y ﬂlbﬁﬁ{itéb" ﬁéﬂ&o%ﬁx_\%’i&&%&dﬂn&

t
sulistipted@eBrocycia iaset'éstdﬂ?i;d hgmml ec? E);) A |
Z: lkz'e ’ cf‘ogféfs 5 gﬁqe;};flfﬁurtg&d@% gﬁ:ﬂ% k@g& )from 2 to 6 carbon atoms
aﬁd’ﬁb&id(%{'abg p)to 4 c2BBE taié&ﬁg zﬁﬁﬂ h%}f%)g%iéﬁh‘d t &idPreferably from

aryl substitute

1#2&!1tes oﬁallﬂd:nyd:(lﬁ})aturahom SSmdmgrel@sfm exepgiifled yinyl, allyl, bui-3--
i g 11@ C(O -, and substituted _
BrePer®y iﬁiﬁ &C(0)- wherein al kyl substitut ed al kyl ,

al kemtihstiftdiSdlkdnit ol ds oo ny] adh % §4RS1 td 3151%3t1tuents
al kynyl , cycl oal Kyl , substltuted cycloa kyl,

and greferably &do Asybstitusgiy, selestodifrigm the gieupiconsisting oty alkoxy,

S R R R L R
awﬁ(s@dﬂaﬁ"ed\ﬁ@l arfieg) sﬂbétﬁuﬂeﬂ dﬁmﬁﬁd eydﬂoyhaia %‘*3% gl?flﬂf)l}j?];e gmo

roup consistin .
cafb aghoRyheaters, cy E%\aké'l,u bégefbpm 1, gtrapagal, substituted
Y%

cyc%lh%iﬁ?&@hb subs uljteg f’%]?ﬁw t@e{ﬁéj?\grs 8%335
hydibel istibstiadidreis aboamhed foet ﬁnﬁc(uﬂéaltt&atedy&mbmﬂ abad -

heter o L¢ and where each R_.is ned to for

togetfhlgﬂ% cEsHe Ylogew altesfm%y%ﬂ Eng ey & tp 6 carbon atoms

SR PR BRT AT CFk oot A DANEEAL e fqpuetebly fom -

Zaités;qullqynglﬁlmsammﬁoad al kynyl cycl oal kyl , subst | tut ed '

gﬁﬁﬁ%@%ﬁ%ﬁhﬁﬂﬁsﬁéﬁt@f beit Féahet i{f??gqbgguwgts,

artPprBREDIPEYS L 'sﬁbs%"tﬁ%n%s sasétemﬁs&nhﬁé Siolp coASYRL alkoxy,
referstothe su stltuted

substiipted aliopg ac ﬁxgnm@(@y]@ry anibe; subgﬁtg@d amino, aminoacyl,

oy bt a#rf?ézvéﬁéym%ﬂ%%?%{?%%a? 75 by, BV, i

cRYSyD Balyoixy Féﬁ@ré}aycﬁ)ﬂk‘\yl istbtiaded eydlbﬂhjrlkhétcﬁ(aﬁ)l Qsubstituted:
.. heteroar substituted heteroaryl-C(O O,
| hﬁ@pwb@y{qmqych& aeé@)lb;ntutadahefsws:g@hq uted -

ek e B ISR, ° K oL e o

al KytSbstifnyed ainkY befers Wil geaifpp NR'R” where R’ and R” ate
independently selected from the group consisting of hydrogen, alkyl, substituted
alkyl, alkenyl, substituted alkenyl, allkynyl, substituted alkynyl, aryl, substituted aryl,
“cycloalkyl, substituted cycloa]kyl,-heteroaryl;' substituted ‘heteroaryl, heterocyclic
substituted heterocyclxc and where R’ and R" are joined, together wﬁh the mtrogen

“bound thereto to form a heterocychc or subsﬁtuted heterocylic group prov1ded that R’
and R" are ‘both not hydrogen. WhenR'is hydrogen and R"is alkyl, the substituted -
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cycl oal kyl, aryl, substituted aryl, heteroaryl;
substituted heteroaryl, heterocyclic and subst iPE0{AE 2007
heterocyclic are as defined herein. "Alkenyl" refers
yl group preferably having from2 to bon
“K)ﬁhiﬂzgsgnd nore preferably 2 to 4 carbon atoﬁgnﬁﬁémmm3“33
having at least 1 and preferably from5 1-2 sites of
al kenyl unsaturation. Such groups are exenplified by
vinyI, allyl, but-3- en- I -yl, and the |ike.
"Substituted al kenyl" refers to al kenyl groups havi ng

byt B PR} SRR B BLFRBAER Wit R R o

albk dwsubstfu&atanﬁn% grbup |1i<£0m{€;t1my'bfelrrad:yi mereines divdiytlaning.
am no subst |“t ut e am no am noacy
P h ey ot ta A Seims STy, SR sipstiuod eyl

W?ﬁqugﬁﬁtm cyclgﬁpﬁwqﬁgt@ roary?,gsters

NROEED)stbtituted bt eyl p NRC(O)akyrylodyRC{@)sulmititsd biyiylut ed

T RRIN bl s R LOF s, YL vty

. hétélo ?ﬁnam hedbro% fﬁﬂc af eSS %ﬁﬁﬁé&’ﬁet%@}b@m WhereRls '

pre V|ng t06 arbon atons -

 hydrogemoraiiler] ahd ywhereimalByL aubistitutert kg, alkdnﬁasu”bﬁ@tumd alkenyl,

o el S Sl e oo FenBi i, W v,

h&tERHRS, dﬁﬁbﬁtﬁﬁd%&fﬁahgt Retéo8yhiRtahll behibuted ﬁaéroc clic are as
preferably 1 to 2 stituents, selected fromthe

defirsdheradhsi sting .of al koxy,- - substi tuted- al koxy; -acyl,

~acyl i pe,. . aGy! j
amy . o%"@{l} or % f%é%é’to g%&{%\f@%}#@%&%&fﬁ gaq‘b&&c %roup of from 6 fo
~14tbbh hmhﬁdmﬂinglacsmgle g (6.g.nphedgBhror nhylidplexyhdenséd ks (e.g.,
car boxyl , ' carboxyl est ers cycl oal kyl, suybstitug e(%é 9

u3ppEnd aF Rythrylhwhich sandppsedsimgsina fragay nw&eésr%m

bgﬁ%er sﬁ%{ f%e g?%ﬁ%tj@%ggst i %%gq%\#nﬁlﬁ ..thatthe :

paiot ¢fwttagiment id\Rh andrestic ddrbantoMa PeciZied mjmﬂnlﬂdmplhqpyl and
sgl’eﬁt ed fromthe group consisting of hydrogen; al kyI
' ituted ~alkyl, al kenyl, substituted al kenyl’,

al kymlntiGubstri byt e tala!@»l@y&upswéh arS WiIsdtinited aﬁiﬂla}foﬂ 1to3

cycl oal kyl, substituted cycl oal kyl, heteroaryl;
. suévab@enm,wmd@refetabbohth subivétuentscseidotad, from disgioup cengisting of

t | Sleiped, {pgeth
R PR OB Y ey st ey Ry, B
! ﬁ%;e %%&MYL sifbsBifuted ARy, Gy %ﬁ@mmba GIkG P BmBi{o) ydbdﬁﬁted

- amino, aminoacyl, aryl, substituted aryl, aryloxy, s substituted aryloxy; ¢ ycloa]koxy,

substitnted cycloalkoxy, carboxyl, carboxyl esters, cyano, thiol, thioalkyl, subsntuted
thioalkyl, thicaryl, substitnted thioaryl, thioheteroaryl, substituted thioheteroaxyl,
thiocycloalkyl, substituted thiocycloalkyl, thmheterocychc substituted o
. thioheterocyclic, cycloalkyl, substituted cycloalkyl, halo; nitro, hetcroaxyl suhstltuted
heteroaryl, heterocyclic, substitirted heterocychc, heteroaryloxy, substituied .
heteroaryloxy, heterocyclyloxy, and: substifuted: heterocyclyloxy . a
.- ®Aryloxy" refers to the | group ary1~0~ that mcludes by way of example
B phenoxy, naphthoxy, and the like:-
"Substltuted aryloxy" refers to substituted a:yI—O—- groups.

37



10

15

20

25

30

30 and It" are both not hydrogen.. Wien R is hydrogen
and R'" is alkyl, the substituted 36 22 March

2004/ 028481 PCT/ US2003/ 031433 ami no group is s%@?ﬁ’eﬂgom
referred to herein as alkylam no. Wen R. and R' are

Wo%@é aaghe substituted amno group is sorretl %ﬁ‘quzoosmsuss

rred to herein. as. dial kylam no. "Am noac
refers to the groups -NRC(O) al kyl, -NRC(O)substltuted
al kyl, -NRC(O cycl oal kyl, NRC(O substi t ut ed

cycl oaI kyl, -NRC(O) al kenyl , 5 NRC(O substituted
aI kenyl NRC( O al kynyl , =NRC( O substituted al kynyl,

- NRC( )(%%é!t%r olgd?%gté%@g fglt ?[aﬂ,ed he't'e'r oaryl,

- NRC("Onbetiteted anybixiyeryl omefrs umy@gam g:roups aﬂhst:tuted with

het er o i ere n rein
ey § 10 5 St retvconpithen g otk o s e s substiuled
jkenyl , al kynyl, substituted al kynyl, cycloal kyl,

substituted cycl oaI kyl, aryl, substituted. aryl, 10
hetef‘@arbpkyl”seﬂqatDEMMSdt&ihmf heterocyclic and -

ity e TN TENET Tl S T

ali§d, haa(md)am %@ug(@jofsmt&ed 8ryl wha@upﬁkﬁogub@ﬁﬂm alkyl, aryl
haV|n S|n ring (e.g., phenyl) or tlp e
E@gaﬁ de edhemht hyl “or -ant hryl ) whi ch

8823292 St ot B Rbu o o T foth profus™
havidg kingld orkm)luplmybmeﬂngahﬁﬂuﬂﬁg bp @ bf &fangilé, adhmendyl,
is at an aromatic carbon atom Preferred aryls include

cpreprppylapvrlotudn s@qpentyélmhom agfl tedake. refers to ‘
aryl H%eﬂﬁ" ﬂg 3{.265?1( @'gu@ JtlfBJn{x A 10 L%b5n atoms

substrtuents, pr e rab i tuents,
hsahgsingltd drmﬂhplb eyglmnpgmﬂfuﬁherﬂgvmg at Ib@stﬂyz:hdquferably '

?F{Lk‘i/f“% a ni, no ony, W&gﬁg_éég;qsltut egt Ialt S%lled

.. al kenghhgtigttdy &ioaﬂ@!’bﬁd 'tsﬂﬁﬁﬁuﬁh'é 618&11(61:@‘?“ £%rs to an' cycloalkyl

substituted &am no,” am noacyl, aryl, substituted ary
°a¢35q1@ﬂ§‘3#13’k£lbgp,l haigfrem mﬁwubsi;twtntmdi@kgd from the growy

oA b5 CE AR R AP e A i
b0 itfino, Suktifitbd AhBEA[ AaRRaYYL, all) 's@ﬁl%@fh&é@&fvaaryloxy, |

subst it ut ed t hi ohet emaryl 25 thiocycl oal kyl_,
ey Gyeae. helagsndidroxyl; miver dertsay b Ichboxyl esters, -

B e TokFLG, AR IR A

_-sMﬁﬁﬁﬁ@BIﬁejéroth:er ocyclie; substituted heterocyclic, ..

het er garyl oxy,' subst i tuted_ heteroaryl oxy,
het erersiealpix yeferia -Quystaallol gpuRat er ocycl yl oxy. . .

"Substituted cycloalkoxy" refers to -O-substituted cycloalkyl groups.
 “Halo" or “halogen" refers to fluoro, chlofo‘, bromo and iodo and preferably is

fluoro or chloro. -

- "Heteroaryl" refers to an aromatic group of from ! fo 10 earbon atoms and 1

“to 4 heteroatoms selected from the: group coﬁéisting.of oxygen, nitrogen and sulfur

within the ring. Such heteroaryl groups can have a single ring (e.g., pyridyl or fixryl)
or multiple condensed rings (e.g., indolizinyl or-béniothienyl) wherein the condensed

rings may or may not be aromatic and/or contain a heteroatom provided that the pbiqt .‘
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"Aryloxy" refers to the group aryl-0O that incI udes,

by way of exanple, : 30 phenoxy, naphthoxy,
l'i ke: "Substituted aryloxy" refers to substitut Q%M}'?Ch 2007

aryl -O groups. 37 22 March 2007 WD 2004/ 028481

 wobbollobiRe P03/ 031433 "Aryl oxyaryl" refers to ”11%1%5%&1031433

-ary aryl. "Substituted aryl oxyaryl" refers
aryloxyaryl groups substituted with. froml to 3
substituents on either or both aryl rings as defined
above for substituted aryl. 5 "Carboxyl" refers to
-COCH or salts therof. Carboxyl esters refers to the

I I
°f%&%%?%a“r ;%( t@ogﬁg %%Snd’fﬁ(ﬁst 1t Ut e \%rhoél ; eﬁéfgﬁr%l
tbatistindledt mlrldyl, ,pyamWL mdnUl s’:hilophe:nyﬂl,t@d fanyll. are as
deflned herein gal kyl" refers to clic,al,
o oUTBSbaHSIA bilerpsr )’ 1oAY BRI T it
fidth 1T 3te pétﬁu&ifsC%éléctéd m&s&m@gﬂaaP ob Yulithenls deRasDioe,
amant'y cyclopropyl, cyclobuty cyclopentyl
subytithied gyl and the like. "Cycl oal kenyl refers to.
cycl alke rousoffro canhq i
A S efﬁliﬁ AL TR L G
héﬂ&}éée:gﬂm?" fﬁ@l d th C 0 -@-@ﬁ]ﬁsﬁﬁﬂbd(hetfafdéfﬁlﬂ to 2 lnternal

Sit vi nyl (>C=C<) unsaturation.
" Su U&Hetﬁrucjgﬂb"cy dhdatdcyd:l!c"mdhetgmgg@lpgl@b defers toa saturated or

| 0a] K f t |
e e e L S B
cditi s&éﬁ&k‘ Eud £0SH &t 4 Raerofateosdladdd fivhi thx gro(uia Spnsisting of

- al koxy, substituted ai koxy, acyl yl am no, . acyl "
nigmiem suliuies oxy ganeyithifitherin %Jssaﬂng sgsieras =|<F%9t°£81°fe

Bt S A ot st At

Qﬁékétbmcﬁdmsﬂng; ut ed. cycl oal kyI het. eroaryl
subst i tuted

et clSRIod heteyGIeUs] ROy %g%efcfzpy%@%gy g o
h&%r%h’ﬁ% §T°§g%)§% 5 CFGSW QankPonA 1 tH & (ﬁftﬁe dde substituents as

gr oups. voor halogen

7 déﬁifedlf&rmbsﬁthmdlcwloaﬂwbro brom) and dodo and

pr ef rabI i | uor r ‘

B R ) B
aFMHBIS, ﬁ}%lél, imidazole, pyrazole, pyridine, pyramne,,pynmdma, pyridazine,
indolizine, isoindole, indole, dihydroindole, indazole, purine, quinolizine,. . -

- isoquinoline, quinoline, phthalazine, naphthyipyridine; -quinoxaline, quinazoline,

cinnoline, pteridine; catbazole, carboline, phenanthridine, acridine;éphenazgth:olinc,

isothiazole, phenazine, isoxazole phenoxazine, pﬁeﬁothiaﬁne, imidazolidine,

: imidazoline, piperidine, p1perazme indoline, phthalimide, 1,2,3,4-tetrahydro-

'lscqmnohne 45,6 7-tetrahydrobenzo[b]th10phene thiazole, thlazohdme thlophene
benzo[b]thmphene, morpholinyl, thiomorpholinyl (aIso referred to as

3 tmamorphohnyl) piperidinyl, pyrrolidine, tetrahydrofuranyl, and the like.

* -"Heterocyclyloxy" refersto the group -O-heterocyclic and "subsututed
heterocyclyloxy" refers to the group: -O-substituted heterocyclic. _
-“Phosphate” refers to.the groups -OP(O)(OH)Z (monophosphate), -
“OP(O)(OH)OP(O)(OH), (diphosphate) and -OP(O)(OH)OP(Q)(QH)OP(O)(OID:: B
(friphosphate)‘ or dalts t_hereof indludj;lg partial sa}ts thereqf. | :
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to 4 heteroatons selected fromthe group consisting. of
oxygen, nitrogen and sulfur wthin the ring. S

het eroaryl groups can have a single ring (e.g., 95 Wrarch 2007
pyridyl orfuryl) or multiple condensed rings (e.qg.,

wol206hkgy Nyl or benzothienyl) wherein the condensed,d3Q.,  ss

rings may or may not be aromatic and/or contain

ahet eroat om provi ded that the point: 38 22 March 2007
WD 2004/ 028481 PC1/US20031031433 Preferred of
attachnment is through an atom of the aromatic
heteroaryl group. heteroaryls include pyridyl,

PYT e -6 i g‘g&yl-@ fd . '
het e?gé%l)ﬁohg%e 1& %ﬂregs t% Eﬁ e%t ro ar%@%?%ﬁ% gr ﬁg@gﬂ%@kﬁ* B
salisitisteof inchelling pintial salisthkrdod, Wharaisach BRas islepaidentiyestlecicd
fromthe sg| ou f _substituents . defjned for. 5
frsy B SH0BTR- RO SAbSU R A lng Aastop e aids adoartphestes, oup

-Oh . " . "
O AL U bSO R Pkt g

growp ¢drsistng oy elkiyl ‘substitittrbalisy o elkenylasdbgtitutedetlieonyl, rgyla
s By BteraP e R P LB s 2pd RGP
hetdr@fRlignd from 1 to 4 hetero atons selected fromthe

group consisting of nitrogen, sulfur or oxygen wthin
t he "Hhid" wiferséo the growf+ibd ring systens, one or nore

t he gL n an_ b ¢l oal Xyl .. aryl tergaryl
or ov U Pr Pl oeRe s ¥ 1p Pl ne i ¥ BBl -
het esaBaithted thioRly1" cUadistitntddadk e 66thay of Farbsittuted
"substituted heterocycl oal kyP' refers to 15

thipalkexy cxpders toythsgpeun Hatubsiitated @lfstli t uted with from 1 to
gubgtl Ju&? (e:lg c gﬁé?i%ﬁgg%?gtﬁ%sségﬁ%&lﬁg?ag?%@bgﬁfggﬁdaﬁd )
thiveycloadiyly kefersab diskegrotp +S-autatitutéd dyicioalled. t o, - oo '
e DS LB B i
gr%%fiﬂjgﬂsﬁmtér%‘#? e, dihydroindol e, .indazole, . .

ine,.quinoi I'zine". 20 isdquinoline; uinoline,
pht Hahichieteroarpt phfehs i tlyer grdip é_i—hql@twwdzﬂngﬁ sybstituted

R T P e Gl o i onant nr ol 1 ne,

| sotTihaRlRacyRlENREHRY thh BRPZEIRterbHRNO ¥AE "i®stituted
henot hi azi né, im dazolidine, indazoline,

thighgieracelind refsrylerthe roup -B-sufestituted hesrogaelion de;

& & Thetedg (o B A ol eias of fhe formula -

HNCRES)COOREwhii RIabRfdogen, alkyl, substituted alkyl or aryl. Preferably,

. the g~amino acid is one-of the twenty naturally occurring L amino acids.

The term “carbohydrate” refers to oligosaccharides comprising from dto
20 saccharide units. The particular saccharide units employed are not.critical - -
and include, by‘way of example, all natural and synthetic derivatives of glucose,
galactose, N—acetylglucosamine,-N—acefylgalactosamine, fucose, sialic acid, and the
like. In addition to being in their pyranose form, all saccharide units described herein
* are in their D form except for fucose which is inits L form. Cee
The term “lipid” is an-art reco gmzed term defined, for example, by Lehninger,

- Biochemistry, 1970, at pages 189 et seq. which is incorporated herein by reference in’” -

its entirety.
” 40
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- growtsdiaye been ¢pnvgyt

25 benzo[ b] t hi ophene, norpholinyl, tbionorpholinyl

(also referred to as thianorpholinyl), piperi déﬁ‘w:arch 2007

pyrrolidine, tetrahydrofuranyl, and the like..
"Het erocycl yl oxy" refers to the group -O heterocyolie

WO?@)qloz%g?St ituted heter oc_ycl yl oxy" ref erf(; gpggﬁjgg‘{oﬁ}éguﬁ

i tuted heterocyclic: Phosphate”
groups--0P(O (OH) 2 (nonophosphate);. 30
OP(O (OH) OP(O (011) 2 (di phosphate) and
-OP(O(OHHOP(O (OHHOP(O (OH)2  (triphosphate) or salts
t hereof including partial salts thereof. 39 22 l\/arch

2007 PCT/ USZOO 0314 h. t.e
ot e B e fehr R A S RO RS R ory,
b3l 2 fo AUMRE 2O hmiddCAdid iumigs, Prfdrbilly foah bisout Db a&futwbah@ﬂen

each R is independently selected from hydrogen,

' Pfafel‘(%bﬂyﬁgmm tce@%lﬁﬁyl car boxyl i-c acid; and -

- S%ye Wher e"g}a }lhf)%ﬁlta GSP ? %‘%'%férgi‘gﬁl%naodi digr.;)ups

tricghaspisite pRupd hahhg bune szuhszteldﬂmﬁ@rcabm Igro@ls bemjdut _
substituted al I&i]‘ %fagstltut ed ary
PFéfOé'rO&H?Wd o ‘?"’tyuﬁ &EPSHW 7§M gw%tw%}’ Pe? and.

' erocyclic. "Thiol" refers to the grou
suﬁ%@'ﬂeﬂ%i#ﬁ%{%ﬁalb or yaI kyl t hi oether" or "tbi oal k‘())gzy"'-Io
r ef e¥ige teon p]mrglaommcaﬁy adckpiable picﬁﬁrﬁ@j’hsfetst fotaeld
thioalkl' "substituted alk Ithloeth _
e R e RO AL
gm&sssazl@ﬁetébuh% ﬁ}HJﬁYA to prafilOs ¥y aﬁ%ftm% $hRfod 6 L he

groups -S-cycloal kyl and"substituted thiocycloal kyl"
arasfive sietabotitechencoly pSucB fsmdwnaltgow ayweB&nhyh inthe . ..

ar refer 0 u S-a
et by e Ay LS B tonytant Bt Al BOF, tggs of
mosw-S#Oahd ripRskp m&b whefEBi SUreR@B 1Y the peali@ithylvnine .
grou -S-he eroa@% and "substituted 'thi oheteroaryl

1o ansllsaxys ¢ substiagedalkesso apgryloxy

t he group - S-heterocyclic
orasﬂ’b {?gtapﬁ&&lé%&?ﬁﬁ{ﬁ%erocycl ic'" reféers to the group
- S- smahnddehﬁch]ﬂyebempmﬂnﬁam TefRfs. talﬁﬁa;mmemcaam no- aci d"

acrefers to g-am no acids of the {or

GeomRorE mhpksa%ssaf%wng 1o vaiiefef i ¢ ut e |
orgidfd kn®Pnofgatlc coulilfe? flcﬁi's%lﬂknown in the art and include, by- .

way of example only, sodinm, potassinm, calcium, magnesium, ammonium, ..

: teﬁ'aalkylammonium, and the like; and when the molecule contains a-basic

functionality, salts of Orgénic or inorganic acids, such as hydrochloride, .

hydrobromide, tartrate, mesylate, acetate, maleate, 'oxalate and the like.

It is understood that in all substituted groups defined above,
polymers arrived at by defining substituents with further substituents: to
themselves (e.g,, substitnted aryl having a subsututed aryl group asa
substituent which is itself substituted with a sqbstlmted aryl group, etc.) are

not intended for inclusion herein, . such cases, the maximium number of

such substimeﬁts is three. That is to say that each of the above definitions is-
constrained by a limitation that, for example, substituted aryl groups are.

 Timied to —substituted aryl-(substituted aryl)-substituted aryl.
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the a-amno acid is one of the tvventy natural |y
occurring L amno acids. The term "carbohydrat e’
refers to oligosaccharides conprising from2 tozzﬂf‘mh 2007
saccharine units., Tlie particular saccharide units

WO%EQ}OQ?Q%P' are not cr|t| cal 25 and i ncl ude, by‘ﬁ@‘nﬁﬁoosmuss

exanple; all natural and synthetic derivatives

gl ucose, gal actose, N acetyl gl ucosam ne,

N- acetyl gal act osam ne, fucose, sialic acid, and the
like. In addition to being in their pyranose form all
saccharide units described herein are in their D form

exCeftmil ok, ft WoRARRNboLihat eiaBovd definitids Ate ddlentbddd
"lipid"'-iS anaart recogni zed termdefined, for

tosndnﬁfb Brpappissiblewubgtimtion peitans @I@J ‘methyl Wshm@mﬂat

es 189 et .s i,ng L at ed erein by
rahie o Sl Bp gk § SRR e
u&s@% A8dchlinfpbitdhsbiSabadkBon fﬂt&rﬁﬁﬁrﬁbveﬂ%bﬁﬁo
refers to polymers of a-am no acids conprising from
thaiskilled artisen.about 20 anino acid units, preferably from
about 2 to about 10, nore preferably fromabout 2 to
about 5. The term "stablilized phosphate
GefiaslrSigithetie Megtbodso nono-, di--and 5 tri- phosphate
groqgs havi ng one -or_ nore of the hydroxyl groups _
pend&hq compavadeefihivimyerticugnasbepreated ky vagious methods known

DB o Uit Rh Iy A e BB 6 B RS

symthbdfsugparhbﬂbﬁ r'Bhd stadingr m&temigfur feckyadcksés aramtlmrseaddy
or nore functional groups which fgnctlon

a‘@l‘* rog ePTMBEISI) BPYISES OL AT oF HABVF BEPLT QJpggmes
k:rfsng%ﬁ' thie bV EBA A e HewR b AR ]{»/é]ﬁarﬁgcfrmwide%s {ab %ﬁ&f ﬁﬁaleoude

functional groups are nown 1 nt

- aniabguesiion dncheded 19 Mﬂ:bslsﬁmhlﬂy‘d?hw@henaw @FNmfeamdas' and .

i A e e e o%a@cwefes

NBayR ARLONSHRE Ve dbiced, KO¥Work, wﬂswt wt@ﬂ 2; and

al koxy, au aryloxy 15 or a substituted aryl “%/ group

3)a‘wwﬁht@cheéchwpﬁaNnde@A¢fé€ﬁ¢rymem£ dists ooibaddy &TlpsonR
uji,cqll |y acceptable salts of a
W&%&S‘ﬁ%‘ﬂ?“&ﬂ%?‘ggr i&.i‘are derived froma variety of
- or gaThesyattibsis od ﬂmmpmwbﬁmg inventionlgendraliyiollowst dither a
art and--jnclude, by way of exanpl e only, sodium

cqy@@rsggﬁ %Mﬁe%faﬁ%ﬂl?ﬁf’ pﬁ%ﬁwﬁ describedbeiPwm .

. .. The strategies available for synthesis of compounds of this invention include .

for example: -

General Synthesis of 2°-C-Branched Nucleosides.
' 2’-C-Branched ribonucleosides of Formmla IV: - .
R{. . /0{:;13 -

R

> =g
o

AL A
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20 tetraal kyl anmmoni um and the |ike; andwhen the

nol ecul e contains a basic . functionality, sal %?Mgfch 2007
organi c or inorganic acids, such as hydrochlori

hydrobron ide, tartrate, nesylate, acetate, mal eat e,

substituted groups defined above, polyners- arrlve
atby defining substituents with. further
substituents.to 25 thenselves. (e.g.,
substituted-aryl having a substituted aryl group as a
substituent which is itself substituted wwth a
subst whete®d, R YR GWOWE, W, A, )B, 4,45 addQt ark/ak GBS £0ve, can be
i nclusi on herein.: Ln such cases t he. maxi mum nunber
prepared by, one,pisthe folloming genaralmaethodshat. .is to.say that - .
each of the above definitions is - constrai nedby a
limtation that, for exanple, substituted aryl groups
GorveBfent pppreaeit; @b:easj)lsiﬂoh \f AkcRbYdse WatHSSproprigrdly Modified
%ﬁl) substituted aryl. . 41 22 March 2007 V\D

#/ 028481 PCT/ US2003/031433- Sinmilarly, it-

- under gt 004 hats ﬁ@&%ﬁg&@ .&'aﬁ%ﬁpﬁgﬁ?ﬁw mihgﬁtﬁ{éﬁ%ﬂm

to includé 1 nperm ss ut|
with EyDHsaﬂﬁsZ H with dheraptprophaté leaving m@uﬁﬁ e&&mplehya@laag&gfoup

&scitierhgBpieSrd & Spskvti, Pl éfq”aé ) s g can be
& ridenk bedu Bk sGAdd SRR @%ﬁbﬁwtfon, _
IS 1 nvenhtion na

Me h_odsyThe conpounds of t
Wé@@n@ddf@yrwtmdgcmmd §okwmmplc mmniaeclany avilable 1,3,5-

B s BB SR AL 391 5, 0B

. s%bﬁithteﬁ%ué‘@kﬁi ﬂhé!l Be bR ZdaGyiRty &E :aglf't‘égnﬁé Sxflikifg ﬁgent ina.

readi | avai | abl e from comrerc ources or

dompatiblsrsolvant ab e syitablrateatomtuicde lmidqﬁhe§’ -adified sugat, FRessible .
e A LY R R e g w e

BMNO, BhenthadiimhDMEOUS SAThileR] Pagh,
Academ c Press; r(l\gw Yor k, &?963 e?ﬁg(%g mn@‘i-yéﬂégzeseﬁggnt @

 TREXEE |0§p1ergm¢qwa01dsa%ﬁ9 apidh).Cathies’s wagent (dipprdieniCe(Vl)

d?%(\/festaﬁew % f OC rgjélgulfl\é% O{T;hgl C C%&n@i{n& mat%c? gid

dchrbmote, Wiastiufi psmanganate, W@y mthlﬁﬁtﬁ(@d&ti@oxikﬂ]ﬁhﬁ%e wahsfer
3??5 2. E nt hesi s of the conmpounds of this
Gellsh §us a@é%%| aeid errereanzanptesupporied gy A RGlyaRE Chr-pyridine,

) - HIOY RO Ha 1581} 50208 WA, AN RGO EPEHOR Wbpper chromite,

- copper oxide, Raney nickel, palladium acetate, Meerwm—Pondorf “Verley reagent

(aluminum t—butomde with another ketone) and N- bromosuccmlmlde

Coupling of an organometallic carbon nucleopbﬂe,su.ch asaGrignard
reagent, an organolithium, lithinm dialkylcopper or R'-SiMe; in TBAF with the
ketone with the appropriate non-protic solvent at a suitable temperature, yields the '.

 2'-alkylated sugar. For example, R"MgBr/TiCls or R"MgBr/CeCls can be used as.
described in Wolfe ef al. 1997. J. Org. Chem. 62: 1754-1759 (where R is as defined

herem) The alkylated sugar can be opt;onally protected with a suitable protectmg
group, preferably with an acyl subsntuted altkyl ot sﬂyl gcoup, by methods well
known to those skilled in the art, as taught by Greene. et al. Protective Gr oups in.
Orgamc Synthesis, John Wﬂey and Sons Second Edition, 1991, '
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20 The strategies available for synthesis of conpounds

of this,invention include for exanple: General oo parch 2007
Synt hesis oft' C BranchedNucl eosides 2'-C Br anc%eg

ri bonucl eosides of Formula N.. N N per Rl 1P W.

Wo@kilﬁjélz 22 March 2007 WO 2004/ 028481 Pcwszglgyoﬂu;;

20031031433 where R, R13, R14, W W
B, D.E and ,F are. as. def i ned. above, can be
prepared by one of the fol | owi ng general nethods.
Conver gent approach: G ycosylation of Nucl eobase with
Appropri ately Modified 5 -Sugar The key starting

Subd |tl5’t g%alb{}}grgtrc%agﬁiﬁ fbﬁﬁﬂbég’g{éﬁ%%%ﬁ“mbmby

methaisopell i edhéosegkiiied mp thefaoi; aetaaghﬂ tey, Towmszost IChgmmap' of

Nz@zﬂq?géﬁéﬁéﬁrn%@#%mf' s BSO8Rl A sugar
m%@ox' 9&&%@&@ ﬂlaeﬂévﬁﬁ bR kicAs tatt@&admdﬁaeon

atl on uctl on techni ques. For exan‘pl e,
tltamm&etmaxﬁldry]s oahmtbthﬂsﬂylmmt@ in the appropnate solvent at a suitable
tri- Oben | -a-D-ri bof ur anose

RO, oLl ohe 3 ARE T OoP I 1 & el fagg with the

@ég&roﬁﬁﬂl@m ﬂgagl di zed with the appropriate
oxi di zi ng agen npati bl e solvent at a

s ui tialeddition rtmﬁ\eatbgm ﬂleo? yiﬂéd I -Crrabstitnied sngaraysahig dhe

R R Bhiph AR B ok u ARl g, for
exaiBlel b Sbﬂﬁiddaﬁki (@bﬁhﬂ@ﬁtﬁd cétlabf boih,of which are incorporated

tri ef hyl ani ne) "Jones r eagent- (a m xture of chromc
hembya«fféregmmﬁa@telﬁ@m Collins's reagent (dipyridine
[
chi OrBeHP iy d88Kestnd BRAERIG BHIHE B U Rfojocted sugar tatis
useiit foravapkng pdkebmbsidespibattinganat e, - Mh02, rut heni um
tetraoxi de, phase transfer catalysts such as chromc
aci d or pernmanganate supported. on a polyner,

SRERP ) A e T o e, copper

oxide, Raney ni ckel _Ral | adi um @gﬁt\at e,

Meer wi rH r.:dorf ver! eyorpagent o o
LE‘Z\ O\ |
- HO 0 _ :

tho OH
a ) c
Ph— - o O PR= .. -
—\0__. R Ph—, R . Ph__\c,,. X
v LT PR U
W% - R AN
Ph O O -1 P_OOH PO O

'. Formation of sugar a in Scheme 1, above, is accomplished as described by
Mandal, S.B., et al., Synth. Commun., 1993, 9, page 1239, starting from commercial

| D-ribose Protecuon of the hydroxyl gmups to form sugar bis descnbed in Witty,
- DR, etadl, Tet Lett,, 1990 31, page 4787. Sugar c and d are prepared using the

method of Ning,] etal, Carbohydr Res., 2001, 330 pa.ge 165, and methods

described herein. R, in sugar e can be hydxogen, alkyl, suhstltuted alkyl alkenyL
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(al um num t - but oxi de wi th anot her ketone) and
N- bronosucci ni m de. Coupling of an organonetal | b§ parch 2007
carbon nucl eophile, such as a Gignard reagent, an
organol i thium [Iithium dial kyl copper or- R -Si Me3 in
wdBAE W ih the 25 ketone with the appropriate
w gﬁ“ﬂﬁé# 'c solvent at a suitable tenperatur e;PW’gﬁ"’c@mm‘m
the 2'-al kyl ated sugar. For exanple, R MyBr/Ti Cl4 or
R MgBr/ CeC 3 can be used as described in Wil fe et al.
1997. J Og. Chem 62: 1754-1759 (where R is as
defined herein). The al kyl ated sugar can be

SSRStRE il bl e PhOEol S RGHEH wbipred 5 eroues
afd t¥hyD hQﬂﬁeroEiétHﬂ,tdE&ﬁgl il dicydf 1 ksapi etié’pfe?%& b§likinked
in the art, as taught by Greene. et aL Profective

nidsiigssionef Iy Gasnard Spatiorewithn RMeRr ey otber appeppdsies,
BERP RS i Wyt Bl Rl e MR g e
halogenddal usd ih Ghe SUBscAUENtRBUPRSErcaytion e phpefed Weing the -

known to, those skilled in the art, as taught by |
sampEberdionnashed asused in tquaakesuisarh 2hoie NER badegeaation is
Hmf’ 7 1994.. For exanple, an acyl ated sugar
d%é:%fﬂ e c%ﬁ%ﬁed' to a silylated base with a Lew s aci d,
such SaBsdguenfig tatigofithe desheibed nircleasidesvah &t daploteoteddg or

T e e T S

y \ i ' it f
B O ToR Wil RS s) Soccl ERUGRENE P)
2' - Afetl aB0ther altemstive epyzdachiiganaking pebtcied: sugars syefulir i ¢

nmet.hods..descri hed herej p.are [1 Kk it t.a :
BRtgaS eREe CbS e el i SShemge B cuis ieeadh a5t
-sHAHeddYcdaP8d fhind 8 Efimpfle BBt h of which are incorporated

. herein by reference in their entirety Schenme 1 bel ow
+ describes the alternative synthesis of a protected

sugar that is wuseful for coupling to the bases

described herein. 15 Schene 1: Alternative Sugar

Synt hesis and Coupling HO Ph--\ Ph--\ QO O HO O

PhvO O Ph. O CH .- o

45



a6 Ph--\ RPhi Ph--\ O- OOOR O~ O 1-.Y XO PhvO
6, Ph PhuO-(((OH Phv f d e Formation of sugar a,d
Schenme 1, above, is acconplished as descri bed bzyz/é March 2007
Mandal , S.B., et al., Synth. Commun., 1993, 9, page
g arting fromcomercial 20 D-ribose.
Woél’rﬁ)%?oezgﬁtlon of the hydroxyl groups to form sué)anFZP(?ms“”
described in Wtty, DR et al., Tet. Lett., 1990, 31,
page 4787. Sugar ¢ and d are prepared using the
method of Mng, 1. et al., Carbohydr. Res., 2001, 330,
page 165, and nethods described herein. R in sugar e
%ydr ogen, al kyl, -substituted alkyl, alkenyl, 44
2007 WD 2004/028481. PCT/ US2003/ 031433
substituted-al kenyl al kynyl, and substituted al kynyl.
Particularly preferred R groups are nethyl,

Hc)tri'_ uor onet hyl , keryl and al | |. Sugar e is
prepat 6d by—wsing .4 nodificatt he Gigrfard
0

reaction witimREBr or, other appropri

a /
or aftbret al 1ic a8 Pescribed herepn & "t;@“" o
titami um cerium needed). Finally tiHe § ha g

sugar used in the subsequent coupli cattion

prepared using the sanme protection frethod as uded in
to make sugar b above. The hal ogenation is descri bed
in Seela.7 Subsequently, any of the descHhi bed - '

nucl eosi des can be deprotected by nethods well known

to @- skilled in the art, astaught by G eene et
al” \erotective 10 Groups im e@» Synt hesi s, Jon
Wley and Sdcj'/'ggjﬁge’ond Edi ti on,=%091. °Y§:}a}_goyher

al t eera e apprfoach to «waking protectedq spyars usef ul
f.or ..c ngit§ heterocyclic bas s detailed in
Schene bet ow. e. details for s_~-By#t hesi s - can

be foundain Txa e 32. 15 45 22 Makch 2007 . .

Bt
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WD 20041028481 PCTI US20031031433 SCHEME2 OHO 3 0 0

HOHOHOHQg \..... /' 12~1 d o/ o -7V 0

OHa :21 p~7 3 22 March 2007 D 2004/ 028481 = Marct2007

PCT/ US2003/ 031433 Linear Approach: Mdification of a
wo%ﬁmiﬂ&ﬁe‘j nucl eoside . The key starting mat grbale,§i9hs1433

'S process is an appropriately substituted

nucl eoside with a 2'-CH and 2'-H. The nucl eosi de can

be purchased or can be prepared by any known neans

i ncl udi ng standard coupling techniques. The 5

‘nucl eosi de can be optionally protected with suitable

IRE L Sbl Y2 h O NS Reatidh & B Rk molrkbledsngl . Substi tut ed

alky?&%r-sflyl géoups?ﬁby.nethodg wel | known to those’

ski | The kiey startiveg materialdfor thispploceds\is @ appyepriatelysubstituted

Protective @, s LA, i C nt hesi John W/
ot R ach FA at B TS SeediE s i and B e
PRt R eshy IR Re AR Ifchitihd SBndad ¥l inpaechnidquss.! ke 10
appropriate oxidizing agent_in-.a conpatible solvent at
mucleosidapinebe entioanlly nméeegasl witle puitabieerotecting groups gpreferably

sygar . Poss] i iz Tad i
R R L T s
TRV s igHBbY OfecnBWRE) Peotadsive Grolps ird@rganic Synthesis, John
triethylamne), Jones reagent (a m xture of chromc
‘3@¢3amu¥»%pw$mp¢@d&aqnd}?9loo| lins's reagent

(d|p i di % i . ! - o r'.ﬁiﬁ'bum

chl o?lonﬂgg"#’gler%’% W ﬁrgp%ﬁ???‘gfﬁ%ﬁanx gL feaveD géldg’%gu‘*g
afipropriawRixtdizing bgad in acmepatitig aclate, at MsGiPabletchmpeiature to yield
the 2’-modified sugar. Possible oxidizing agents are, for example, Dess-Martin
periodine reagent, Ac,0+ DCC in DMSO, Swem oxidation (DMSO, oxalyl chloride,

triethylamine), Jones reagent (a mixture of chromic acid and sulfuric acid), Collins’s -

reagent (dipyridine Cr(VI) oxide, Corey’s reagent (pyridinium chlorochromate),-
pyridinium di;hromate, acid dichromate, potassium permanganate, MnO; ruthenium
tetroxide, phase transfer catalysts such as chromic acid-or permanganate supported on
a polymer, Cl,-pyridine, H,O;-ammonium molybdate, NaBrO,-CAN, NaOC! in
HOAc, copper chromite, copper oxide, Raney nickel; palladium-aéetate, Meerwin-
Pondorf-Verley reagent (alﬁminum -butoxide with another ketone) and N-.
‘bromosuccinimide. "Coupling of an drganomgta_]]ic carbon nucleophile, such as a ‘
- “Grignard reagent; an organolithium, lithiuo: dia]kylcoﬁper or R'-SiMe; in TBAF with
the ketone with the appropriate non-protic solvenf ata suﬂ:able temperatiire, yields the
| _ ‘appropriate substituted nucleoside. | ‘
Subsequently, the nucleoside can be deprotected by methods well known to
‘those skilled in the art, as taught by Greene et al. Protective Groups in Organic .
Synthesis, John Wiley and Sons, Second Bdition, 1991, ‘ _
In one embodiment of the nvention, the L-enantiomers are preferred.
. However, D-enantiomers are also useful herein, The L-enantiomers can be |
: ‘c.;drrespond'ing'to the bonipounds of the ihvention can be prepared fbllo“ﬁng the same |
: 'foregﬁing genéral mefhiods, beginning with the corresponding L-sugar or ‘nudedside _
 L-enantiomer as starting material. In a particalar embodiment, the 2;-Cfbranched
47
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tetroxi de, phase transfer catalysts such as chromc
acid or permanganate supported on a polyner,
Cl12- pyri di ne, . H202- anmoni um nol ybdat e, NaBr O2- KLMarch 2007
NaOCl in HOAc, copper chromte, copper oxide, Raney
waobdiPkagiPal | adi um acetate, Meerw n- Pondor f - Vgt ean o020 iaa
reagent (alum numt-butoxide wth another ketone) and
N-. 20 bronosuccinimde. - Coupling of an
organonetal | i ¢ carbon nucl eophile, such as a
-Gignard reagent, an organolithium 1lithium :
di al kyl copper or R -SiMe3 in TBAF with the ketone
rifohflidoC APREBRE B Adi chiblinfeont the/ $1L-BHhnched wgt,atmsosxae
enpera ure, yiel . approprl ate substitut
indsirabsi de.’ Subsequently, t he nucl eosi de can be
- deprotected by nethods well known to 25 those skilled
~in the art, as taught by Greene et at Protective
; Wﬁ.‘e w‘tggg&hs John Wley and Sons,
none enbodi ment of the
inveBMésroffammla.Venantl omers are preferred. However,
‘D-enantionmers are al so useful ;herein. The '

L- enanti oners can be correspgndlng to the conpounds

L]

of the invention can be pgB followi ng the sane 30
f oregoi ng general nethod4, legl ning with the
correspondi ng U-sugar or Rucle8si de L,-enantioner as
starting material. In a pgrticular enbodi nent, the

2' -C-branched 47 22 March 2007 WD 2004/ 028481

PCT/ US20031031433 ri bonucl eosji de'is desired: In

anot her. enbodi nent , - C-branched ri bonucl eosi de

wheregb B, F. caddt &p 389?ﬁ°ﬁb%4 aboge, Z—I@th?\l‘bé% B hB’é%"éEﬂ otan
a@g Gt ud Oﬂm%ﬁ/are%velplmo?bﬂ ﬂ?]é"%g Rﬁ e@nd.
y

e as described above Irogen
commarciallyl iSzkj forekahpleyClirall et alt, Emﬂamaabaalvﬁtént Kpplication

e art_andlqr bt ai ned . conner ci al See, faqr . .
- P@EWP%N%c% o {485 whtoh app iof Pomapoetied by Rtctenceterein
+ &% Aladdtb thé gﬁ?hﬂ&&@m@(&%ﬂ%ﬂ%@s Mirhé%t‘bd byG |
app ion iIs Incor ated by reféerence herein
~ Shiw m‘n‘(fompteizenmfe Hddmc:vdm Chamasipy "t BengamionPress, Vol. 5 chapter
4. %t er&@/ Cl I‘pC' l%z?f’r% ensive ﬁeterocyc?‘c %m:sﬁ-yﬂ” Pergamon Press, Vol.
7, chapter 7.11, p. 397. ' L o

For example, the appropriate héterocyclic base of Formula V may be prepared

from the heterocychc base wherein the 2-or 8 position of the heterocyclic base is-:

AP

substituted with a suitable leaving group. such as halogen or sulphonate, Such -

| heterocychc base precmsors bearing leavmg groups are available commercially, e.g.
6-chloropurine (Aldrich Chemical Company), 2,6—dlchloropmme (Aldrich Chemical _

- Company), 2-chloro-6-amincpurine (Al'dl:icli- Chemical ‘Company), 8-bromoadenine N
(Sigma-Aldrich Company Limited) or obtained by ﬁrocedureé known in the art. For . |
example 2- and 6-chloro substituted purines can be prepared by- chloﬁnaﬁon of the
corresponding 2 and 6—]1ydroky15urines tespecﬁtrely by the uée of chiorinating agents

" such as phOSphorus oxychlonde (Baluni et al. Indum J. Chem., Sect B 1984, 23,

1 1286; LaMontagne etal. J. Heterocycl C‘hem 1983 20, 295) Whﬂe mtroductton ofa

' ‘bromine into the 8-p051t10n of purines can be accomplished by direct bromination -

N

usmg brom:natmg agents such as; for example, bromine (Mano et al Chem Pkamz
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Shaw i n "Conprehensi ve Heterocyclic Chem stry,"

Pergarmn Press, Vol. 5, chapter 4.09,p. 449 an

" Conpr ehensi ve Heterocyclic Chem stry H Per gano §2March 2007
Press, Vol. 7, chapter 7.11, p. 397. '15 For exanple

wo%{ﬁm%&ﬁ{ opriate heterocyclic base of Formula \f’rﬁf—k)iuo%suss
prepared fromthe heterocyclic base wherein the

8 position of the heterocyclic base is substltuted
with a suitable | eaving group. such as hal ogen or

sul phonate. Such heterocyclic base precursors bearing
| eaving groups are available comercially, e.qg.

By 21983, Bh B4 Aeor Mibgsinebudchemideafk. ?Eﬂﬂyﬂeteroqzcl Chenm, 1990
:% 6-dichl oropurine (Aldrich Chem cal 20, Conpany),
AP dhg PurnssoRheTe Hhe ¢-Ankstiinent ichadsoxy] famino may

PR Snd ATB Lo iy SRR

Kydranythnfineddndraticontyfetines|t(fa epatnploy eshaeean ab & Med 0heR, diQD?f( 37,

B i e R iie 2 Kbt ety Byndria Qs Gre: Chom. Biochem.
ol oo, s ot S 56,3
ELSZ@B:t al..éﬂ@dﬁigmel% 38, 2582). Hitnilaclgy 2 ulGtierted p@fidks caﬂbe

tr odu . b to.th
b B o P Rl O mmr o} 2
s S SOR RO s
tb@wresmdgm%h@@ame BrCiEsRo0siD atka3BleBthiols1@8BinG1(e.g.

- R ool T2 08T, 46 0 Fipe B, e Pl B9, o2

2613 Wistilatiy e bubstnitydiperids @ BOprephrk@ Hon@ HeRAnREondbE 8-

prepared by treatnment of -the correspondin

hglopuriegsy Kok examplp PEFBeswhere the Ssubstitngnt isalkoay amloxutf,

AP S PR o SRR P e e

bammum withi tha ipprGpgate GliexxideRi thiohesn amlae@@tiug et & ol .

Th g oLt 500, B SRABINaay e eciers Pt S395051. s,
2582)n sophdTtdsad %}ieregché ghabitineg a%ﬂh‘b g&f’c&ﬁ‘ﬁ}nﬁ% eteroaryl or

prepared fromthe correspondi ng opur1 ne

heterneptlic grpup linked thinarsh thdpitdgemsatbmt dttackett toite phﬂnmmg Wlnch

"ﬂ%%“%@%%ﬂlf@%@%@gbh' R R Caﬂ?&lﬁ osgapound or

treRaVOBaIvaivé Bf Blikearchds 0 “1-v)-1H-
aéarl in anvd Fenn, Aust J%nlagérﬁl' F?]é%g QG’%E lg) IH

pexmeqsan bempgred @ma 6-apdopusag by E(a@on ﬁnﬂnﬂ,i&r | y ,

o HASh Y B AR BB szﬁﬁﬁmﬁ%fwgsés'és‘sz

~ Wwhere the 8 substltuent i's al koxy, aryI oxy, SH, .
General Synthesis of N6—subst1t|1ted adenine and N4—-subst1tuted cvtosme,

: Synthems of 6—hydroxammo or aJkoxyammo-mlbstltuted purmes is shown in

_ Scheme 3. Synﬂleﬂs of 9-(”’-C*m.,thyl—-ﬁ«})—n'bofuranosyl)» -methyltmo-pumle 49,

is performed as descnbed by R. Harry-O’kuru, J. Smith, and M. WolfJ. Org Chenm.

1997 62, 1754—1759 Methylthm-purmem oxidized to methylsulfonyl—pnnne 51,
usmg the procedure descnbed by Y-Z Xu Tetmhedran 1996, 52, 1073 7—10750 Y—Z

Xu,Q. Zheng, and P. Swann Nucleosides Nucleondes 1995, 14,929-934. For - |
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al kythio, arylthio or NR3R4 can be prepared by
treatnment of the corresponding 8- 15 bronopuri W
the appropriate al koxi des, thiols or am nes (Xﬁ%@MgF%EOOT
al, Tetrahedron Lett, 1990, 31, 5849; Mano et at
R4 Pharnz Bull 1983, 31, 3454). In somg, GaRE8us/631433
ere the 6-substituent is a nitrogen containing
het eroaryl or heterocyclic group linked through the
nitrogen atom attached to the purine ring which mybe
prepared fromthe 6-am nopurine by reaction with a
di car bonyl conpound or 20 a.reactive derivative of

SM??E?%&?P%I& |- ;‘?{%%h\p’ur ?{Ke can ’Ee PERLP PretPaas gmnlar
toghe piatogml répoeted forrthexymmheomdeh b# PBrivastava, G.Revankar,
AL, B e s
Noide sty &ﬁqd i 8Y1.0S
PSynt hesi Ls,‘atl\g%l 6- hydr oxan %ﬁ’%}*ﬁ%ﬁﬁ#@?ﬁﬁt etsmbe
Fi Bremingtiohofpurine mStdoeides @an yprfoesied a9 Hlescribed by

thyl - 6- net hyl t hi o- puri ne
i%sl‘s%w&“? 5 RIStk BRI R "rerry O kuru, 1
-Smi t h, and M Wlf J. Og Chem 1997,.62,1754-1759, .
Methylthl O purine is oxidized to
met hyl sul f onyl -puri ne, $¢hem®® dising the pr ocedure
, descrl bed by Y-Z Xu Tetrahedron,
1996, ' 52, 10731-' 1075QY Y-Z. Xu,-Q Zheng, and P.m~ %"
Swann Nucl eosi des 420t i des F . 14, 929-934. Nﬁdﬂm 49

Mag.ch 2007x0 "a / 028481 . R1£US2003/ 03 Sén
supsyi t ution of hylsulf oryTyf or hydroxyl a or
al kokyam no, pro ols siml to the protoc

rfépoPtred f or de&xymucl eosi de@s by P.Srivastawa, oH

G vankar, R ROQ% and R usseau J. Med. Chain,
ol 24, 393-398, “Ran’ be used nd provide foi©2the

N-hydrrxy or N-al koxy derivative, 52, where R13 is as

descrl bed 5 above Brom nation of purl ne nucl eosi des

 fboranssyDNoyolof3RL] Z
oz 520 OBSE%W il hﬁé&“in%

The synthesis of 4~ hydroxylamino- and 4- methoxylamino-derivatives of 7-

(2’~C-methyl—B~D—nboﬁ1ranosyl) pyrmolof2, 3-d]pynm1dmes is shown i in Scheme 4 o
through Scheme 7. '
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41 49. 51 52 10 Synthesis of 4- hvdroxyam no- and 4-

nmet hoxyl am no-derivatives of 7-(2'-C nethyl-1
x| bof uranosvl ) -pvrrol o[ 2 3-d]yyri m di nes and 1-
methyl D ri bofuranosyll -

aréh 2007

pyrazol o[ 3 44-dJpyri m di nes

TheHs&nt hesi s of 4- hydroxyl am no- and 4-

WO 2084/

$1'ami no-derivatives of 7- 15 (2'-C met RGFUB0§31433

ri bofuranosyl)- pyrrolo[2,3-djpyrimdines is shown in

Schene 4 through Schenme 7. 50 22 March 2007 WO
2004/ 028481 1' CTI US2003/ 031433 Schenme 4 HN'OH HO N
N Cl HOOHN 117 N) HNO- Bn0.~11~-0 HO O oM -7p

Bn0 OH HO OH 141 HO CH.
HNGGI . N

BnO
OMe

BnO OH

BzQ o OBz

. BzO oBz -

Bz N™ N

HONN Y

e;[B?ﬁo' - " oez BZO OBz |
. .. OH NH N 120 . o8l
. . . .- HN®
, | e Ly
- HO | N N'J
1.0
el HO  OH
ab 17
HO N N" T
O
am
. . Ho o N rfl
HO oH ‘
141
HO OH
118 -
- T j.m'OH
N P
: HO o NTN
a _ .
=N T HO ™ “OH
N g 120 .
HO o W N , | . .
. S . - HN'O""
=N
N1 J
HO OH ‘ ) HO O‘N N
143
499 Mo O
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NN HONNBZ OHN .0 0O A BZO OBZ HO OH HO-Owi 142
143 $1 119 HO OH 51 22 March 2007 WD 2004/ 02 oh 2007
PCT/ US2003/ 031433 Scheme 5 HN ON O HN ON | ~N fOR
e Oy’ NOHo N129 No / | ~N 117 HOJI~ 0 ) HH O Br
- N'ND HOO NH/ N/ N NOOH'J 74 .
W"é‘@%‘*ﬁ HO OH HO ON 124 118 HNAHJ NO E‘FT{UR&?“?—{E‘}“”
an HOH NJ 125

Scheme 5 o o HN
= .
@'\)\j : - HO=1 oY "J
HO N
) N h
‘ HO O
7 l‘jﬂ 7
> LOH
e IR A HN O~ B HA
al (1)
. HO N N” o . Ho o N7 N
HO  OH w s :
—
141
MO OH : . HO  OH gy
118 :
T
ab
HO [N} 'N”'
) o
Br
' I g HO [a3]
Ho— M NfJ ) 128
e
.
-
N
HO  OH l;j

>  HO- N

oo 128

NG - Ng HY
HO m . Ho— W N*' :
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HNOH HOOHI "N HONO “{j~y= N~ NO ON NC G NO
HHOH 128 ... NN HO

NI N HO7 N HHO OH
. 2007
126 HP NN-ON NO N NO ON 127 52 22 March 28%%§Eﬁﬁ

d
2004/ 028481 PCTI US2003/ 031433 Scherre 6 HN O 10, Br
Mo HONO N HON~Nf HO OH HO OH 118
wad Ro- ,
va oyl MO N D R O NE HOO N FO 04‘156”54003’“31433

Scheme 6
0
.
HN L 7 Br HN,O\-
4 ' N &N
HO— NN wo— Sy IN ,J
HO OH ‘ ud -
118 ' _ 125
Br cl ' HN'O\
YN : 2 N
)ILA P
0 ] o
HO . OH HO  OH
1 130
NG . Cl '
' \j] NG HN'O
Nf
—_ J
131
HN'O\
— N NJ
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130 NCcl JNCHY HONNHONN 0, HOOH HO OH
131 H2N O HN O- N HOO N N HO OH 132 53 22 Magchn 2007
2007 WD 2004/ 028481 PCT/ US2003/ 031433 Schene 7
O HNOH N. ~Nt N HO- --O '~ N NJ HO~(\/ O (VIN
. N 120 HO OH HO OH 133 Ho~ N N HN. O~
W%ﬁ""f&%w HOOHHO- HON-) O NN ' 14314 1433
HO OH 137 HN O HNAH G N

Scheme 7 .

W OH
I-IN’GH gr N
N NI
’ ] O 0 N
HO o VN H o NN
N - HO OH HO OH 433
N'Ig 120
HO o NT TN :
' HN‘O"‘ Br HN‘O""
N =
N‘Ij\ /] N
HO OH HO o N N’J - HO N‘N INJ
’ ’ O
Ay T .
143 '
419 HO oA MO on .
- \ HN'O'f_‘
Wt ):(_LN
. N’
A _ N |';|” Ho—p N N
N ' Ho NN
NS 0
HO D-N N .
P e
HO OH
HO CH 134
l o
i =N
N N
HO o [ N';l
ne @
NS T
N éj .
HO=1 o N ™ HO  OH
ﬂ o 135
HO-  OH
HO O’
136
o .
i"N
o . N )
T Ho _,61\! N’J
e . —_—
HO OH
140
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}-{ HOOH 138 0 HO

N~ NI ~N22h‘!§%rbh 2007
N HO OH 135 H 2N°0 HNAH
H

HOOHN | ~N Ho ONN HO CH 136 N HN. O~ N~ 'N
HO O~ [/JNf N~ HO OH 140 54 22 March 2007 WO
WO H34Pef8B481 PCT/ 1152003/ 031433 PCT/US2003/031433
7-(2' -Cnethyl -OD-ribofiiranosyl)-
chl oro-pyrrol o] 2, 3-d] pyri m dine (141) can be prepared
as described in V\D 02/ 057287, p 27-30.
7-(2 C— nmet hyl - ribof ur anosyl )- 4-

hydr 6x ‘Ehﬁ o 2.3:d di ne ( ynmldme(ltu)
prepar ;lr':oLE 1 PrOsRYTY {115'
~ chﬁfﬂé pi%1 a@@leéd@ib%ﬂ’ﬁf WO 8%/09P8Y hOBPY.& %Eféﬁ:@'f-%a)w

1965, 8, 884).
nboﬁlranosyl)- 4- hydroxylammo—pyrrolo[2 3-d]pyrimidine (1 17) was prepared from

nucleoside 141 by reaction with hydroxylamine (prepared as described by
PX.Chang, J Med.Chem.,, 1965, 8, 884), |
' 7-(2’-C-methyl-B-D-ribofiranosyl)- 4- methoxylamino-pymrolo[2,3-
E djpyrimidine (118) can be prepared from the nucleoside 141 substituting
methoxylamiﬁe for hydroxylamine, -
© 2,3,5-41i-O-benzoyl-2’-methyl- 1,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one
(142) can be synthesized by substitution of 6-bromopurine for 1,5-dihydro-
pyrazolo[3,4-d]pyrimidin-4-one.
2,3,5-ri-O-benzoyl-2’-methyl- 4~chloro-pyrazolof3,4-d]pyrimidine (143) can
be obtained from nucleoside 142 by reaction with SOCl,. ,
Nucleoside 143 can be transformed fo 1-(2’-C—methyl—ﬁ-D-nboﬁlrauasyl) 4-
hydtoxylamino-pyrazolo[3,4-d] pyrimidine (120) by reaction with hydroxylamine
(prepared as described by P.K.Chang, T Mod.Chem., 1965, 8, 884),
12’-C-methyl-B-D-ribofuranosyl)- 4- mefhoxylamjnmpyrazoloﬁ 4-
dlpyrimidine (119) can be prepared from the nucleoside 143. substltutmg ‘
hydroxylamne for methoxylamine. ‘
7-(2’ -C—methyl— B-D—nboﬁ:ranosyl) 5—chloro-4- hydroxylammo-pyrrolo[z 3-
T d]pymmdme (123) can be prepared from nucleoside 117 by reaction with N- -

L chlorosuccmmude (NCS).

742°-C-methyl-B-D-ribofuranosyl)- 5-bromo-4- hydrbxylamino—pyrr'olo[;lﬁ-
d]pynmldme (124) can be prepared from nucleoside 11 7 by reaction with N~
bromosucclmmlde (NBS). ‘ |
7-(2’-C-methyl-[i,—D-n‘boﬁ;ranqsyl}-,fo_-emethyl-zl- hydroxylamino-pmolé{%?:— |
dlpyrimidine (125) can be prepafed from nucleoside 141 in three steps (1) reacting.
nucleoside 141 ‘with NBS affording the 7—bromo-6—ch10ro~7—deazapunne n‘bomde @ -
| reacting the nucleoside from- Step 1 with palladlum tetrahs(mphenylphosphme) and
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7-(2'-Cnethyl -(3-D-ri bofuranosyl)- 4-

met hoxyl am no-pyrrol o[ 2, 3- d] pyrimdine (118) cappech 2007
~prepared fromthe nucl eoside 141 substituting

met hoxyl am ne for hydroxyl am ne.

W02 Rsdsii- O benzoyl - 2' - net hyl - PCT/US2003/031433

1, 5-di hydr o- pyrazol o[ 3, 4-d] pyri m di n-4-one 10 (142)
can be synthesi zed by substitution of 6-bronopurine
for 1,5-di hydro- pyrazol o[ 3, 4-d] pyri m di n-4-one.
2,3,5-tri-0O benzoyl -2' - net hyl -

4-chl oro- pyrazol o[ 3, 4-d] pyri m di ne (143) can be

HEhdtRYIBexitcaifndiah HasT-detth4S-dijoroehdtazapuning fibdside] B)
Nucl'eosi de 143 can be transforned to

repoifrp thenyelepyife fromiSitep Bty lndesplgming. . 15 hydoxyl ani no
pyrazol o[ 3, 4-d] pyrimdine (120) by reaction with
hydr oxyl ami ne (prepared as described byP. K. Chang," '
J. Med(Shetmeth ;rﬁﬁﬁ}ri%oﬁﬁﬁfb 1)- SlmleBhiyl G~ mRitiosyl 48inB-pyrrolo[2,3-
ri bofurano 4- et hoxyl am no- pyrazol 0[3 4-
d]j:]yp;mtﬂmﬁ(ﬂl c@qb@;ymbm; sphstpringdmethaRy a9 | eosi de
h%(ﬁs slubs1 i tuting hydroxylam ne fornethoxylam ne. 20
' e et hyl - (3-D-ri bof uranosyl )- 5-chl oro- 4-
hyd”?Xﬁﬁ@ﬁ@m?yﬁ@&@bﬁué’uosﬁ}}-ﬁyﬁhﬂl@Hjﬂrc(x%ﬂkﬁinn@q:ljmbﬁ)[z :3-d]
prepared from nucl eoside 117 by reaction with
pytihalines(128) einticquepa@bhy reaction of the 7-bromo-6-chloro- 7-deazapurine

it aR i R PR RR ek it B6RTR N affording the 7-

eﬁ&ﬁ@@hﬁ,@omm%uﬁh@ eibbslge dildsubYequentichetioné  the Ncifyl-6-

br onosucci ni mi

cﬂn{o@?-d@;azapm}q nbc@l@w%tbbf'@mﬁ@@wq 5- net hyl -.4-

B?SLZ—?I%J Py R S8ty P oAt oD -

d]}ﬁrﬁrﬁﬁ A za) ¢Gh B@%i’%@rea‘bik redbtibh oNBR 'Bfnfo@idiﬁngﬂdrhﬂ-

chloro eazapuri ne r|b05|de .
dpazapurinegihasidenveith %ﬁa 3 odping fyanide

%ﬁ%%%iﬁ”ﬂﬁﬁ'%@ﬁﬁ%%%@%ﬁ%ﬁd%@ i o

7afyin-GichbroYaledzapridny hbﬁsxdélbvﬁhdhyﬂmﬂ@%ﬁpwl ne = . .
riboside; (3) reacting the nucleoside from Step tﬁ
hydr &{$- ~Grmgtayl-B-D-ribofuranosyl)- 5-cyano-4- methoxyiammo—pyn'olo 3-

d@%@?gﬁlﬁﬁ%égr@ﬂ%ﬁ%@gwﬁl m 8@&%3%{ can be

ﬁdﬁﬁkﬁ&ﬁﬁﬂ@d substituting met hoxyl-amine for

ydr oxyl am ne.
T2 -C—methyl~{3-D-r1bofuranosy1)—4— hydroxylamino-pyrrolof2, 3--

d]pynmdme 5-carboxyl amide (127) can be prepared by converiing the 1—cya_no-6—

‘chlore-7-deazapurine riboside into the 7-carboxamide-6-chloro-7-deazapurine and
| subsequent reaction of the 7-carboxamide-6-chloro-7-deazapurine with - |
hydxoxylamme - IR L
‘ 7-(2°-C-methyl-p-D-ribofuranosyl)-4- methoxylammo~pmolo[2 ST
d]pynmldme S-carboxyl armde (132) canbe .synthesmed substituting methoxylamine
for hiydroxylamine. | Lo R
7-(2’-C-methyl-[3~D~nbofuranosy1) 5-bromo~4~ methoxy]ammo—pynolo[z 3-
d]pynmdme {(129) can be prepared from mucleoside 118 by reaction with N--

‘bromosuccinimide (NBS).
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7-(2' -G nethyl -(3-Dribofuranosyl)-5-ethyl -4-

hydr oxyl am no-pyrrol o[ 2,3-d] pyrimdine (128) gamzas 2007
prepared by reaction of the

7- brono- 6-chl oro-7-deazapurine riboside with

WO m&,h@glglu_m tetraki s(tri phenyl phosphi ne) and dbéi‘ﬁié_hoosfosuss

zinc affording the 7 10 ethyl -6-chl oro-7-deazapuri ne

ri bosi de and subsequent reaction of the 7-ethyl-6-

chl oro- 7- deazapurine riboside w th hydroxyl am ne.

7-(2' -G nethyl-p-D-ribofiiranosyl)- 5-cyano-4- hydrox

yl am no-pyrrol o[ 2,3 d] pyrim dine (126) can be prepared

by rie@eid-arapfi-f-DeiHsMF80R183- SR80 'dfb%@%ﬁfﬁ&}. LR ]

ri po_gi,@ge W F%f p%\l I ad? um ?%F)?%E’?As’,% ?%Sﬁeny P os%I‘Fl{ylr?ﬂéfﬂ(’[s’4
dlpyritmidineq(133)esande prapared fromdinoposiie120 by reaction withN-

/- cyanos 6-.C Q- 7- deazapurine ribosi de and subsequent
brP’Eﬁ%”FFW%ﬁ?- cyano- 6- chl or o- 7- deazapuri ne

"1 bSO ety AL AR 2 meth- vlammino-

7-(2'(-C- rrete{hﬂysll WS- ribofdr a%g:gef/tfy)l_tigl_y%%xr%_ A0
pymblu}]hﬁyl]pynmxﬂiwd' iakiney(18HP ¢, tﬁrprﬁhaﬁéﬂ’ il’rdym_djuﬁlefoéiﬁa M3 ¢athréssteps

nt hesi zed .su i tyt] t ho am ne,  for

(l%ﬁl@ﬁyﬂ“ﬁﬁpﬂa‘? 925 eo)] Nﬂg, &? react)%g the nucleoside from Step 1 with

e P b ) I foxines ) st e

dr oxyl am nao- pyr I ne

nughepside fra@Btep d withchydrexdametheby converting the .
- - _ _. h . _ _ - - - ) - . h .
A e SR it Pl Bt
dlpRRGHINR 7195 &*ﬂ%&gﬁﬁ&%@a&aﬁ%ﬂ CudebiLI 4 (S BEARMGE -
W th hydroxy e. i : o _

am
degeriped fogspethbsit ofReddapotndiiéanosyl ) - 4- ' '

et hoxyl.am po- rol o[ 2,3 _d]pyrimdi ne 5-carboxyl

ani E@(@%‘?&é’kﬁﬁﬁ-& Dzéd%g%grlia{ruwﬁgrazolo[%‘l-
d gipygl S @ A ifResi ;
e LD o B ot o gglgeide 143 sing
condtidrs)debaitied dfopsymttdsiy of cB8mpaima/t37i | di ne (129) can-be.
- .pre ed fr | eoside 118 by .regction with N 30

bt RGeS T SynessD oo |- B ino-
oy e I b o fram gugloosido 139 using
condiams dgsaiticd for gykizestsl affcBpigennd 195 i ni di ne (133) can be

TR DA T
Pyl i3 LRl sdniRklbs fis une
conpitqre destritied oreyntiesisiafeoGuid 1 A abetinttioganethoxylanine for
bydroxylamine.. o I co S |

" 14{2°-C-methyl-B-D-ribofiranosyl)-3-cyano- 4- methoxylamino-pyrazolo[3,4-

dJpyrimidine (139) can be synthesized from nucleosidé 143‘-ﬁsihg conditions™ "
described for synthesis of compound 126, substituting methoxylamirie for -

hyﬁroxylamine. '

1:(2’-C-methyl-B-D-ribofurancsyl) - 4- methoxylamino-pyrazolof3.4-
-d]pﬁinﬁdinef 3-carboxamide (140) can be synthesized from nucleoside 143 tising

_ conditions described for synthesis of compoﬁnd 127, sibstituting methoxylamine for

hyﬁroxylamine. .
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(1) reacting nucl eoside 143 with NBS;, (2) reacting the
nucl eoside fromStep I with palladium 29 March 2007
tetrakls(trlphenylphosphlne) and trinet hyl bor oxi ne;

(3) reacting the nucleoside fromStep 2 with

wo hpdomiyd amine. 1-(2' -G nethyl - (3-D-ri bof PCT/US2003/031433

i ranosyl ) -3-cyano- 4- hydroxyl am no-pyrazol o[ 3,4- 10
d] pyri m di ne (135) can be synthesized from nucl eosi de
143 using conditions described for synthesis -of
conpound 126. 1-(2'-C-nethyl-[3-Dribofuranosyl) - 4-
hydr oxyl am no- pyrazol o[ 3, 4- d] pyri m di ne-

3- caFbibovang geoded@ie) setdbribabswenindgsbesdtrek vaMknown in the art, as
Wgyd eosi de. 143 usj ng %Ondltl ons descri bed for

A% Fose desgy %%EW 1 2% -C4gfluoromethyl-B-D-ribofuranosyl

d D ri bol branosyl) - 3-bronxo- 4- |
émfeﬁ esf/i*[ am E% pyrazol o[ 3, 4-d] pyri m dine (137) can be
prepared from-nucl-eoside 119 using conditions

des cBY/Bsltbviiag tstbbRtiss @f fABMEMRVE
1- (2 5(C- meth | - 0- D- nbof ur anos) I)g g%%ﬁyasproceduresweﬂ

knasigde %m@ud@grtmmwdma]set@rth by ddeves’, 258) awhn be

R A e e R e

met hbOehzapurines @i belpreLey s ddul %d to nboﬁ:u:anosyl
2 - C—rrethl-p D-ri bof uranosy -cyan-
deA?W Cﬁ%ﬁhel Qalfoﬂlb[eeahm.eﬁ]ﬁégd m,riészi;tw?);man
4
%%;’2%?%19»?7 g R T T B OR e R

met hoxyl ami ne for 25 hydroxyl arfi?e.

1=(2' - G et hyl - ( 3- D-ri bof pr_ano yl) - 4

met hoxyl am no- pyrazol of Bgm rimdine-

3- carboxami de (140) can ynt esi zed from nucI eosi de
143 using conditions de€scri’hed for -synthesis of

conpound 127, substituti ng nmet hoxyl am ne for

%%ﬁ%@ﬁ%ﬁ%ﬁ%l #@OWI ng %%Ce\é\ﬁr égog/etoz?g?tlh above

and procedures well-known in the art, as well as
"those described by Li et al:. $;
2/~ C {1 fuor oy, i%s&ﬁq;hhﬁfﬁggg@éQYAnexﬁer' vati ves
can be prepare y oW ng dur es set
Utiliyt h above, as well as procedures well known in the _
art e Y 9 DR R0 REBS S SSimSihnch Bobdbsaldle mm%f‘acﬁmy,
mcludmg hepatitis C v:u'us ‘The compounds of this invention inhibit HCV

rephcatlon by inhibiting f fhe enzymes involved in replication, mcludmg RNA

~ dependent RNA polymerase. They inay also mh1b1t other enzymes uhhzed m the
activity or prohferatlon of HCV,

The compounds of the present iﬁvention'cao also be used as prodmg

~ nucleosides, As such they are taken up into the cellé and can be intracellularly -

phosphorylated by kinases to the triphosphate and are then inhibitors of the .

. polymerase (NS5b) and/or act as oha1n~termmators

Compounds of this invention maybe used aioue or in combmatwn mth other

' compotmds to ireat viruses.
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Sonmadossi 5 et al., the follow ng conpounds can be

made. 1-Deazapurines can be prepared and coupl eggMth 2007
ri bof aranosyl derivatives as described in by 7
Cristalli, et al inJ. Med. Chem, 1987, 30(9) p. 10

Seela, F., et al in Nucl eosides Nucl
wolizglggb’z%% . ?855")1%50%5:031433

4), p. 729. 20 Nar N R20 is a suita
| eavi ng such as chloro or bronb. 15 Wility, Testing,
and Adm nistration Utility The present invention
provi des novel conpounds possessing antiviral
activity, including-hepatitis C virus. The conpounds

Arg'tmﬁurla thﬂ@Pﬁdr&%éuﬁ@él bdim iP replication by
T Mg the enzymes i nvolved in replication,
i ncIIntyengaRm cotppenttarfthiRNiyeptioy ol bs gdmtmségredﬁya al so

hagapenpoaly AGHISE PP Y AL oo pied B dasgiprpion or

agBhiS BiE ke ‘éﬁrﬂidr RALEAN THeTRAC SRS oF ShelfoBioudd of this

nucl eosi As such they are taken up intg the cells
mmmiiona:m ,uhe lacttweangbdlgntamlgz depd uphe SPMSTOpS factqrs peh as the

t he, t,ri at '- ' f-
sey v ety rdeasto e DR G 208 rdilroaah 018k Bk %%%Pé’
oteﬁgr}g'@%&}?n polmd B mB\t&itblaﬁﬂ fiseRy bfadusifietration) andmthem
ination with ot conpounds to treat_viJuses.
fagtprs\Ehe Anzowy be v@m@m@ zere thapopcesdan @F#S@h@yﬂce or fice
dm ni strati on and Pharmaceutical Conposition In
neral ; the conpounds of-this invention wll .
be adme@ap”alﬁea@ dffective dheumpefitompiungs ef thisitventionmmayrange

by any of the accepted nondes of _agm i on.f.or

ﬁ@zg@np@xmap IyQeiivie 0ime pekiln ar@mtbpg% e*ﬂi}@ fg'@f"a%"ﬁ SRRy
tive

pr?%cé&r Ebg Iﬂ%k%}ahg’ Iﬁg% E%}rfdgggﬁgﬁfagg?todrg%s%h as

mgikg/da?erﬂmg, fqt adzftmtmamdnm ag6 kgpelron; the dosage rarige veyéd most
and reI atjve ggglth of the subject, the potency of
prefreatily 3dBEPHEDYout e and form of -

adm g ﬁl&ﬁl'cgﬂlpoﬁﬁg o€ nvention will be administered as - -

- pharmaceutical compositions by any one of the following routes: oral, systemic (€.g.,

transdermal, intranasal or by suppository), or parenteral (e.g., intramuscular, -
intravenous or subcutaneous) administration, The preferred manner of administration
is oral using a convenient daily dosage regimen that can be adjusted according to the
degree of affliction. 'Compositions can take the form of tablets, pills, capsules;. .

semisolids, powders, sustained release formxﬂaﬁons- solutions, suspensions, elixirs,

" aerosols, or any: ofher appropriate compositions. Another prefened manner for.

administering compounds of this invention is ivhalation. Thisis an effective method
for delivering a therapeuntic agent directly to the respiratory tract, in part_lpular for the

‘treatment of diseases such as asthma and similar oifireléted respiratory tract disorders

(see U. 8. Patent 5,607,915). - _ ,

" The choice of fomlulauon depends 011 vanous factors such as the mode of
drug administration and bioavailability of the drug substance. For delivery via
inhala;ti_t)n the compound can be formnlated as liquid solution, ms_pénsibns, aerosol
propcllfants or dry powder and Joaded into a suitable dispenser for.administraﬁon. '
There are several types of pharniaceutical inthalation devic_es-nebuli:éer -inhalers,

59



10

15

25

30

factors. The drug can be adm nistered nore than once a
day, preferably once or twice a day: 10. 22 March 2007
Therapeutically effective anpbunts of conpounds of this
i nvention may range from approximately 0.05 to 50 ng

- wPRle6rd490" am body wei ght of the recipient perpeddysinos/nsiass

preferably about 0.01-25 ny/kg/day, nore. preferably
fromabout 0.5 to 10 ng/ kg/day. Thus, for ari+n;nia
tion to a 70 kg person, the dosage range woul d nost
preferably be about 35-70 ng per day. 151 ngener
al , conpounds of t hi si nventi onwll be

nietehei dosd RhAErsTHDIY bad dBgmiwdet iihateas (IR}, tNanmzmdemps ‘

one of the followng routes: oral, systemc

mmﬁn of highrvslegiss pir Shatisguses BisdBrmpaulic. 2 sis Qitiich are

ral %FQ g
@ﬁegﬁ%%&éﬁdq%)gpﬁagﬁ %ﬁﬁ:ﬁaé pre eer{redHJ% n?er#t of
réifiafirg tiast INIDI’s typicillglare Simhglation pasiagedwith daoinpressed gas.

[g%sage regi men that, can be adjusted accq d t.o th

ndhe gevicq @sqbewes W@@iﬁfl ABYoR abutic pgent by
S SRS o AR o
ageistp R dmﬁnsee lifiexaprentic ammdhs foror ofarfyee(ﬂdm'ng powder that.can
ap ropri.at I,tions her red
e G PSR BB ARG CHEg s oo dgvice. To
ﬁl{}% akhitk a Eﬁhﬁo g%ﬁw@fﬂf Bl thiS: E‘iﬁ:ic'"!%@nt it Rfrmulated with an

ivering a therapedtic agent dlrect to the
exeipfent atakrag lmtca;ct A mnaspm&anmunapf th@rthttrmu% agent Satoretin a

ease a and.simlar or rel ated
"F‘Bﬂ’g‘?? ? E’%{J&g actyadliol- y s patent
5, 607R&kaity, mﬂm@aﬁio@ﬁf@ﬁﬂaﬁbﬁymwﬁen deripds espebially for

_vari ous factors such as the node of " drug

 deneggsi thatsahomogﬁbmwbbw haaeé yppn the Rsmcmthaw}gavaﬂabﬂlw can °

b%ﬁﬁg’r% fcé@p’ i ‘,Jlatsgf‘:‘f‘r thd §liYack ad o & I:‘it%lz 48 gﬂgpﬁblf‘&ample,

ed as |qu s ensi ons,

@l PsioNo380,1 07,28 ddsatibs: a(phadﬁaﬂcenﬁwﬂéhmﬂahdndmdmg plartiodﬁsan
sui tabl e di spenser for adm ni éﬁlr at | on. ere

ar
theyige ﬁﬂngﬁ)ﬁiﬁ‘%l%ﬁo L0 de whickdhe prggqt? % supported on a

SRR B 15 Patd NS BRR hocr¥ e

peddictionnd a gharmaosutieal foralatios ir ®Rich theNbbg Filstmce m@wad

DR e G PR oL P i e e A B
th&Hifikr 4t BEN B¥pdseddn ﬂ‘lﬁ]ﬁ& ﬁ@&mhﬁto(‘g%é 4 SithrinAdeRtiEdl Q‘ormulauon

patient' s -respirator act . s typically are
thairaxhimmmarkalﬂ}(h@blwwaﬂalaht}onpressed gas. .5 Upon

e oo i SO Sl Y i Fon Gl F M S AT fohtion

t her
or a mixture thereof in combination with at least one pharmaceutically acceptable

excipient. Acceptable excipients are non-toxic, aid administration, and do not
adversely affect the therapeutic benefit of the compound of this invention. Such

excipient may be any solid, liquid, semi-solid or, in the case of an aerosol

- composition, gaseous excipient thaf is: genera;]ly available to one of skill in the art.

-Solid pharmaceutical excipients include starch, celtulose, tale, glucosé,
lactoss, sucrose, gelatin, malt, tice, ﬂouf,-cha]k, silica gel, magnesium stearate,
SOdium stearate, glycerol mdnoStéaraté, sodium chloride, dned skim milk and the
‘lﬂse. Liquid and semisolid excipients may be selected from glycerol, propylene
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conpressed gas, thus affording a reliable nmethod of

adm ni stering a set amount of agent. DPl di spesssgs ch 2007
therapeutic agents in the formof a free fl ow ng

powder that. can be dispersed in the patient's

Woiﬁ@ﬁ%;sgtory air-streamduring breathing by tﬂﬁ/g@\éb:g@mn
I'nor

er to achieve a free flow ng povvder t he
therapeutic agent is fornulated with an' 10 exci pi ent
such as | actose. A neasured anmount of the therapeutic
agent is stored in a capsule formand is dispensed
W th. each actuation. Recently, pharnmaceuti cal
olyb Ol Wt !dtioms] Bl earddasbily encth@ng thoss Qﬁpetﬁ:lld:mfmﬁmald rugs
t hat show poor bjoavai l abi | ty based u
vegstableorystheHaorisinoagapeat pil spybesrpil, @anrﬁk?lgég@&lw‘a eto.

-n
rofpi ) i, PO AT i pkpflogliBGaq Fni Past i,
aqeRae AbRRse,andpyoskceut i cal fornul ation having _
particles in the size ran e from10 to )gtgl
whi aemsabgw&mﬁﬁb@wéﬁo %@5&&9@@8%% & ifVentibn in
oG 6T ol bt ol FRGY QUFBhREML Bitrockh, BurtBA RBHiaN.

es t duction

' OtEé%@ﬁimﬂ@p]ﬁarﬁﬁbedmﬂmxb@ianmdthm lfcurlmﬂettmnd awgiacxﬂxldanc e

Re'aing"r&bsve“zi‘éew@%e%@%?%éi% Y BAEHS G b e ©

Codldnth S@@)sedln_allqwd mediumto give a
o‘iarﬁaceutl cal “tornmul ation that exhibits remarkably
hi giThbienwunai d£the bompyound e 2 Formdatian @ngwmtb@rtbﬁ fudbeange

eomploper] o s AL it S B LRI B ErSiop Ry Bhish, on e

-

We?%}ﬁ‘ ﬁ:@&%ﬁ%ﬁt 93 bhafs, HCHAP DD1-BXT RiBBF a cHLpERidS] this

pl ent’s a e non-toxic, aid adm nistration, and do
imvention based votsetojel &rrabationhwithiies balanseibemgae o age sifable

phgﬁ%a&?q%} %{?qégﬁtg eﬁ% e tl*/ &ﬂe C§M§Burf Ié ‘E)%ﬁ%élgr%% ﬁ@%l Q?a]ﬁﬁif

1-8E% 2% MRep r@&ﬂ%ﬁrbg Amacitiseiofssmelation @ntaiding b cpmpound of
general I'y available to one of skill in the art. Solid

thig brviertercareidesgribed BFlSWent s i ncl ude starch,. cell ul.ose,
talc, glucose, lactose, sucrose, gelati n malt rice,
flour, chalk, silica gel, nagnesium stear at e, 30 -

“sodi um stearate, gl yceﬂEXAl\ﬂ’IbESear ate, -sodium. - .
chloride, dried skimmilk and the |ike. Liquid and
sem sol id excipients may be selected from gl ycerol ;

P MTaRp s pefey Bt s Henatidn ERAGAARGE e f‘&‘é"r"‘.”%ﬁs
abmmnommmdhm@mwmm r1 nemnﬁnaduth@texm baes Hsire

nthetic-origin, e.g., peanut: oil, soybean oil,
geﬁ?‘ﬁﬁ%ﬁ?ceﬁefim fre oi|..etc. Preferred |iquid

~carriers, particularly for inj ectable sol utlons,.
i ncl ude water, saline, a

AcOH.or I-IOAc = acetic acid: . :
Ac;O = acetic anhydnde
atm = 'aimosphere 7
CAN = _ceric ammonium nitrate
cm = . centimeter
d = doublet
~dd = doublet of doublets
dt = doublet of riplets
DCB = " dichlorobenzyl - '
- DCC - "= N, N-dicyclohexyl carbodlam;de
DCM = dichloromethane
DMAP- ="' dimethylaminopyridine

6l




aqueous dextrose, and glycols. 5 Conpressed gases

maybe used to disperse a conpound of this invenbb@giioge7

aerosol form Inert gases. suitable for this purpose

are nitrogen, carbon dioxide, etc. Oher suitable
womo@{;mutl cal excipients and their fornul at |%U§5033!031433

described in Remington's Pharnmaceutical Sciences,

.edited by E W Martin (Mack Publishing Conpany,

18th ed., 1990). 10 The anount of the conmpound in a

formul ation can vary within the full range enployed

by those skilled in the art. Typically, the
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1‘orrru'[at|cﬁ‘il§~1

f or MDMEMN Wi || contai n, DEBedo’ g/ﬁhgﬂlﬁmp@d' q%e(ﬁ,#l :
basi $)MFr om about 0.DH1- 991\{,%9_(1%6&1 ordagaYouUN this
i nvemiygm based on the t ofif | on, W|th t he
bal aqpprbel ng one or_ rmr t8E phar maceut i cal

S. Preferably, co nd |s present at a
| evel about 15 1-80 vvt F“@&@rﬂ:‘é‘?“r"\‘?@ c acid

Fsal ning a compound of

ceuti cal
%’Wentl on are descriBebylathery, EXAMPLES 20 The

| es bel ow as W&t |
| | owi ng,

aci dIRBPRa20
eeri e anmoni um ni traftg

“doubkepg 30 dd = doubl et o

wi%

assr¥Boughout the applicati on,

abbrevi athiouns have the foll ow ng
I f not def nedhepititist@riras have their

geneiﬁm@ accepted meani nggh
acet K anYAPkEfngd s

p&tdoanbe kHA chromaAshs
ehr_ﬁl net er SIQ%J(EXN |

dt doubl et of

g

tri DCB—dlchJoro . NN-di cycl ohexyl
car gml anm de = d| chl%q "Ml‘m?%c t§5 DVAP ):/ Y
di mej byl ami nopyr i d| ne gﬁ%‘g%r ch 2007 -WD '
2004; %28481 PCT/ US2003/ 0 ‘
multiplet
‘M = molar
- Me = methyl
MeOH = methanol
mg ' = milligram
mL = milliliter
mm . = millimeters
mM = millimolar .
- mumol = - millimol
MS = mass spectrum
~ NBS = n-bromosuccinimide
"~ NCS = ' p-chlorosuccinimide
ng = napograms
- nm =" nanometers
nM - = nanomolar i
.~ NMR = nuclear magnetic resonance.
NTA = nitrilotriacetic acid
NTP = nucleotide triphosphate
RP HPLC = reverse phase high performance hqmd :
. chromatography .
8 = singlet
t = triplet
TBAF = tetmbutylammomum fluoride
-THE = tetrahydrofuran -
uL = " microliters
viv = volume to vohume
wiw = weightto weight -
= weight percent
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DMEM = Del becco's m ni num eagl es nedi um DMF =
N, N- di et hyl f ormam de DVSO = di net hyl sul f oxi de22 @3kh=007
dithiothreitol 5 EDTA = ethyl ene diam ne tetraacetic
acid eq = equivalents ether = diethyl ether g =

wo SHo@ = hour 10 HCV = hepatitis C virus BPh&rashiosisi4ss
per rmnce liquid chromatography |E HPLC = lon
Exchange hi gh performance |iquid chromatography |PTG
= 15 ICT = international units kb = kil obase kg =
kilogram mmultiplet Mnolar 20 Me = nethyl MOH =
methanol ng = mlligram nL = mlliliter nmm=
mllimeters 25 mM = millimolar mmol = mllinml M =
mass tru NBS = n- brom)sucmn =
D R o i ion Crpb e i B gees s pshaenored
oﬂi&mse-m@ﬁﬂﬁ&@éﬁﬁges are molar percents again unless indicated otherwise.

- Example 1 '
6-hydroxylamino-9-(2°~-C-methvl- B -D-ribofuranosyl)purine and
6-hydroxylaminoe-9-(2°-C-methvl- o -D-ribofuranosyl)purine

Step 1. Synthesis of 6-chloro-9- 2’—C—meth 1-3°,5°-bis-0-(2 4-dichioro henyl

mcthyl) B-D-nbofuranosyllnunne

) N Cl
l%*
pcso— o N / \N
' =/

DCBO QH

6-Chloropurine (6 g, 38 mmol) was suspended in 1 L of dry acétonitrile. 1.5g.
of NaH (60% in oil) was added and the mixiure was stirred for 4 hours under an |
argon atmosphere. 1-O-Methyl-3 ,5-bis-O-(2,4-(iichlorophenyhnethyl)-'2’«C-ineﬂlyl—
B-D-ribofuranoside (7 g, 14 mmol) was dissolved in 200 mL of dry dichloromethane, '
cooled to 0°C and HBr/AcOH was.added drop wise. The reaction was kept for 1 hour -
at 0°C and 3 hours mdre at ambient femperature, Tﬁe solvent was then' evaporated. -
Thé mixture was 2 times co-evaporated with dry toluene, dissolved in ZOQmL of dry
dlchioromethane and added to the sodium salt of the base The reactlon mlxture was
kept at room temperature over n1_ght and evaporated to dryness. The res1due was
distributed between cthyl acetate and water. Water fraction Was extracted with ethyl
acetate (4 x 100 inL) combined organic fractions washed with brine, dried over
‘sodiwn sulfate then evaporaied. The re51due was punﬂed by flash chromatography on
silica gel (ethyl acetateftoluene 3:7 v/v) fo ymld 3.5 g(68%) of protected nucleoside.

MS: 525 07 (M+NH4*)
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NMR = nucl ear magneti c resonance. NTA

nitrilotriacetic acid 35 NTP = nucl eotide tri phospiaadtezoo?
RP EPLC = reverse phase high perfornmance liquid
chromatography s _ singlet t = triplet 40 TBAF

wol®dg@kigay! anmoni um fl uori de THE tetrahydr of Uﬁﬁﬂnsieosmsuss

mcroliters v/v = volune to volume ww = wei

wei ght 45 wt % = wei ght percent 62 22 March 2007 WO

2004/ 028481 PCT/ US2003/ 031433 In addition, all

reaction tenperatures are in degrees Celcius unless

reported otherwise and all percentages are nol ar

Srep Q.Mhmm-blﬂbms&(rt@zﬁéﬁﬁd ﬁebhms osxlﬁgu%a@m §-
- dubolvdr Dl ENNG- Bl i8R (|

- D-rrbofuranosyT) purl ne and o

6- hydr oxyl am no-9- (2' - G- net hyl -
-D-ri bof uranosyl | pyrine, 10 St ep 1 Synt hesi s of

6-chl oro-9-j 2' - Cl'PFehI-B S' -bis-O (2. 4-di en
met hyL3y | bof uy )'Qurl ne N C}L, DCBO A N\ O
OH 15 6. Chl ine (6Vg, 38 § Spefded”in 1

L of dry acet\ tril'E 1.5 g of NaH (60%in ol was
added and t}jg)e mag ure was stirred for 4 hours under an
argon

at nosphere. . 1- 0- Met hyl - 3, 5- bi s- O (2, 4- di chl or opheny] ne

thyl yrr sn%ﬁtdm%ﬁd&tﬁoﬁgéﬁﬁﬁr‘@% ge[d&naﬂmés dRoled in

was di ssolved in | or onet’hane,
%@mremeﬂmne @@m}md thcﬂabwﬂaﬂs tfadtﬂéﬁ Alocthe vosled sdliigon was

t| onﬂ?\l\qﬁ%‘ﬁ%{){lﬁ hour%‘%@?gﬁ&\,@@ f@Fng r%hrmre

‘m@ﬁﬂ*&@hﬂm °C for 1 hour then at -20°C for several hours. The reaction was
quenched w1th dmhloromethane/methanol 1:1 (100 mL), stitred at -20°C for 0.5 hour
and neutmhzed at 0°C with aqueous ammonia. The solid was filtered, washed with

dichloromethane/methanol 1:1 and the combined extracts evaporated in vacuo. The

residue was purified on silica gel column with chloroform/methanol as efuent,
Corresponding fractions were combined, concenh:ated and recrystalhzed from
methanol/ether toyield16g (70%) of the title compound. ‘
| MS: 301.93 (M+H); H-NMR (DMSO- -46): 0.90 (s, 3H, 2°-CHs), 3.80-5.00
(m, sugar & water), 5.35-5.37 (4, 1H, H-3"), 545 (s, 1H, OH) 6.05 (s IH, H-]. )
881&903(s ?.Hpurme) ' : , :
The mother liqnid was repurified by colﬁmﬁ-chromafo graphy to isolate 150

- mg (10%) of 6-chloro-9- (2’-C-meﬂ:tyl-oc-D-’riboﬁzraﬁosyl)puﬁne MS: 301.93. (M+H);

H-NMR (DMS0-d6): 0.90 (s, 3, 2°-CH), 3.98-5.00 (m, sugar & water), 5.42-5 36
@ 1H, OH); 5.45 (s, H, -3 ), 6.40 (s, 1H, H-U ) 8.76 & 9.36 (s, 2H, purme)
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The m xture was 2 tinmes co-evaporated with dry

tol uene, dissolved in 20Q nL of dry dichloroneshgagh 2007
and added to the sodiumsalt of the base. The reaction

m xture was - kept at roomtenperature over night and

woeMeReaiied to dryness. The residue was di st rﬁ(ﬁﬂé\gzgosmsms

bet ween et hyl acetate and water. Water fracti
extracted with ethyl 25 acetate (4 x 100 nmL), conbi ned
organi c fractions washed with brine, dried over

sodi um sul fate then evaporated. The residue was
purified by f |Iash chromatography on silica gel

$tep BySyraleeaisaife balrsenanmdioloY? va-n&é%hwt BB otunb SRy

ine and
Chydbe1865LRH0 MICHGASHUE o, TV ENITZ4) ¢
Mar ch 2007 WO 2004‘?%32?5381 bnlijé 433 5t ep-2.-
Synt hesis of 6- chINoro $adi2' - G et hyl -
--Drlbofuranos e and 6- chl oro-9- C OI'i'yl-

a-Dri ur@no /ur e _ NG . HO\N/ \
INe/ N 1 -INES T N--/ S Tgﬁ
sol uti on of Ve product from Step 1 l)

was di ssoly ed r di chl or onet hane (Iz_Igo wé%' and t hen
cooled to -78C To t he cool ed sol uti added
boron trichl@ride (1Min dichloronet ha[;ae) (100 nm., 100
mmol ). The m xture 10 was stirred at C for i hour,
then at -20C for several hours. The reaction was

G d Mgﬁz&g}n 0
g? |ePr ed git,M ?Jg%ccgigéﬁgpgg%g%r , eut rg?légﬁé% PPEB&%:W&S
swp@hdeégaé@maﬁﬁmmt " thanolland Sefrintbthyi _szl bl Iimxnbn@gb&ﬁ&non
or.omet han an e conbi ned .
ex%ﬁ%ot Jgﬁg VRN a‘F%Sdreg‘fx?ég)ﬁ g%o‘ﬁ?e cvapeeited and fhe crude mixture
was sépiatatell BPRYIHPIG oasl Pmbﬂm&xwx&ﬂgs@fﬁc%ﬂi %Eﬁlg g'g%dmnt |

gs el yent, -15 Correspondi n?g} fractions.were co
(i 8

Hsimirioinavatenef ﬁ'@@WQtlﬁﬂ zeuemmmng]fmmamwémtewomd
td %HMI LE é@@(%@%@)‘sﬁb&g}% cEl 4}30 5 n% ?oam. i%S
2%8 B’D@H+HD;4H M@MS@MI(EM %s §H3’?(§H@Z 38d.4. ﬂd‘tr% suger & -
ng és (%3"4 2955 ((ﬂbl%&r@[ 891}%3 iblfeﬂﬁﬁst hHrHH g Qﬁ 8553 (s, 2H,

mgxrlfl ed by col umm chromat ography to-isolate 150" “hy
109 of
- chiNoeleoddd B waS-ootdihed from Doﬂééi@ﬁdﬁl’g‘%@ﬁﬂ&tﬁwﬂGQﬁﬂorBﬁmn

nuc?eosx%ie St § 2. Ms: 298.13 (MF+H); H-NMR (DMSO-d6): LO1 (s, 35, 2™
CHy), 3.42-3.82 (an, sugar), 4.50 (5, 1H, OHD, 497 (m, 1H, H3’), 5.32 (4 11, Om),

616 (s, 1H, H-1" ), 8.40 & 9.93 (5, 28, purino), 11.03 (s, 1H, NHOH)

Example 2 |

HO =~ OH

The above compound was synthesized from methoxylamine and 6-ch1loro-9—, _ |
(2’-C-methyl-B-D-ribofuranosyl)purine as described in Example 1, Step 3.
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“nucl eoside from Step 2:

H NWR (DMSO-d6): 0.90 (s, 3H, 2'-CH3), 3.98-5.00 (m
sugar & water), 5.42-5.36 (t, 1H OH); 5.45 (s22 fbkch 2007
H3); 6.40 (s, 11-L H1'), 8.76 & 9.36 (s, 21L

purine). 64 22 March 2007 WD 2004/028481

WOWMOS/ 031433 St ep 3. Synt hesi s PCT/{S2003/031433

of 6- hydr oxyl ami no-9-(2'-C nethyl- j3 D

ri bofiu' anosyl ) purinc and

6- hydr oxyl ammp-9- (2' -C-nethyl - a

-D-ri bofuranosyl)purine /N NHOH NHOH HO O ~N HO \IN

, N-~HOOHHOOH AB 5

6- Cbl MB@G19.40 IME )t HYMRAIIDME Obix)t 080 Q&)BH, [H3)N8.30-30Y (m,

B e PR S oG DT el S5 b 1, 88 ARan s T,

~ put@e)ni xture was refluxed for 2 hours, evaporated and

the crude mi xture was separated by RP HPLC on a
Phenom nex colum (250 x 20 mm using a gradient 10 of
acetonitrile in water of fromO to 100%9.
Correspondi ng fracti ons vegrgmgéaporated to yi eI d 200
my (709  9ipL0ombaivd-B-BITHSfur o3l -
of f - vvhlte oam 9. 3 s i dine (11 de) :
0.84(s, 3H, 2'- Z=4720°(m sugar & water),
483496(m21LO—|&H—3) 6.05 (s, 113, H1');
8.05 & 9.53 (s, 2H, purine) AC e05| de B was
obt ai ned from corr ggpopdi 3 ®r of 6-chloropurine
‘ MtH) ;  HI- NVR
(DVBO-46); 1.01 (s, 3g2' N“3/42 3 82 (m sugar),
4.50 (t, 1H, 011), .4. gg (n’& 117, , 5.32 (t,
11L.011), 6.16 (a, 11T § & o. 93 (s oH, purine),

- Stéb nssmhesishbfwmdlme&ad%%o@uﬁmsvn- 4- chloro-pyrrolo[2.3--

2' - G et hXI -f3-D-ri bofuranosyl ). 6 methoxyan nopuri ne
Wes prpared as described in WO 02/057287, p 27-30.

Nucleoside 141 (300 mg, 1 mM) was dissolved in dry ethanol (10 mL). A
solution of hydroxylamine (prepared as described f::y P K.Chang, J.Med.Chem., 1965,
8, 884) was added (10 mM) and the mixture was refluxed for 1 h and then .

‘concentrated in vacuo. The residue was purified by HPLC 0-30% of buﬁer Bin.

buffer A, 30 minutes, flow 10 mL/minutes.
A- 0.2% triethylammonium acetate in Water, B-0.2% ,trieﬂlylammoniuin
acetate in CH3CN. Corrésponding fractions were combined, evap‘oratéd, co- -

o évapoi-ated with water (3 x 10 mL), dissolved in methanol (1 miL) and precipitated

w1th ether (35 mL) to yield 117 as white solid.
- MS 298 38 (M+H) H-NMR (DMSO-d6): 0.75(s, 3K, 2’~CH3) 3. 60~4 00 (m,

4H, sugar), 6.18 (s, 1, 1’-I-I), 6.75 (s, 1H, Ar-H?), 7.85 (d, 1H, AI.H7) 8.25 (d, 1H,

Ar-Hg)
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N=~ HO OH The above conpound was synthesized from
nmet hoxyl am ne and 6-chl or o- 9- 22 March 2007
(2'-Cnethyl-f3-Dribofuranosyi)purine as described in
Exanple 1, Step 3. 65 22 March 2007 WD 2004/028481.
el 03/ 031433 MB 312. 41 (Mrl-1). H -NWR (DD M5O-d
we 04/%% s> 3H> C113), 38-4.00 (m 101-L sugdiCHUS2003/031433
OCH3), 5.00-5.20 (31L sugar), 5.79 (s, 111, H1), 7.88
& 8.21 (s, 1H, purine). 5 Exanple 3
7-(2' - C et hyl _B-D-ri bof uranosyl ) - 4-hydroxyl am no-
pyrrolo 123d)pyr|md|ne(117) HOH HO I N-j 10 HO
OH Step 1 Synthesis of .. ‘
7-(2' -G net hyl - ( 3- Drrbofuranosyl) - chloro
pyrrolo[2 3 dl pvrim dine (:141) "was prepared as .
described in WO 02/ 057287, p 27-30. Step 2.
-7-(2'-C nethvl-(3- Dribofuranosyl)
- hydroxyl am no- pyrrol of 2 a?xaliﬁnlglpyn' m di ne (117).
Nucl eosr de 141 (300 ng, 1 was d| ssolved in dry
bchvishrnwylagnix *~ChAmethyll-3t bri yig4] i

(prepared as descrl bed 'by P. K Chang, J. Med. Chem,
1965, 8, 884) was added (10 mMand the m xture was

f1: exathefiobs 3 NaMRIsdie Por$BRsENt r at ed i n vacuo. The
—F%& due was purified toy HSE% gﬁdO% of buffer Bin 20

buf f érhYAFOXSI}imth-(éﬁ-C-lﬁJIeﬁwl-lBQ)mﬂoﬁlrmdsﬁﬁpurﬁqe Bo2% 0.1
trlgt% onlumace.tateln wat er, B-

uyePgralion math Gy BMES Bcbmlas@gs@qugnsmof

| ﬁﬂ@ﬁﬂrﬁ?@%‘“‘@%ﬁ‘ie@mw "G MERPhALEL AR RN
followicp by arcédn smrlgh (@ﬂ mamol).3 Thetdactien et wak kepiSat 0 °C -
fo}ya ﬂoglﬁ,’c' othle él\gge:%)by%utg HCO3, %ﬂ%?ved bg)r &
evaporation. The. remdue was punﬁed by IE'HPLC and repurified by RF HPLC as
described in Example 26.
VELNMR: 0.86 (s, 3H, CH); 4:00:4.28 (m; 3H, sugar), 4.60-4.80 (m, sugar

and H0), 5.56-5.52 (d, 1H, PH), 6.09 (s, 1H, 1°H), 7.68-7.78 (ri, 1H, PH), 8.56 &
8.62 (s, 1H, purine); *'P-NMR: 5.87 (dd, 1P, P-3", Yo =644-Hz, Tp s =12 Fz), 7.60

- (L, 1P, P-5°, Jpp=636 Hz, Josv=Te syu=6.0 Hz); MS=213 (M/2-H), 427 (M-H)

Step 2: Svnthesis .6f the title compound

The chloropunne nucleotide was. co—evaporated with ethanol (3 X 2 mL)
dlssolvcd in'5Sml of ethanol and 0.1 mL of O-tnmethylsﬂylhydroxylamme was
added. The mixture was kept at 65 °C for 5 hours, evaporated and punﬁed by RP
HPLC in a gradient of acetomhﬂe in water. Fractions contammg the’ title compound
were evaporated. o o ' B

MS: 211.55 (M/2-H), 424.06 (M-H). -
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411, sugar), 6.18 (s, 1H 1'-H), 6.75 (s, 11L Ar-H2),
7.85 (d, 1H, Ar-H7), 8.25 (d, 1H, Ar H) 30 66 22parch 2007
March 2007 WD 2004/028481 PCT/ US2003/ 031433 Exanpl e

4 5 6-hydroxylam no-9-(2'-C nethyl-3" S-di phosphite

wodobw/2daef ur anosyl ) urine(42) Step 1: Synt hesi,ér,ﬁ§20§§,03l433

S- di phosphite conpound .

6- hydnxyl am no-9-(2' - G- net hyl - p-D-ri bon anosyl ) puri ne
(30 mg, 0.1 mml) was dried by co-evaporation with dry
DMF (3 X1 nm), dissolved in 5 nm of 10

tri met hyl phosphate and cooled to 0 C. Phosphorous
trichloride was added (0. EZamptek) foll owed by proton

20 () thyil-BARibofal MEosvHAG! indth R lglﬂﬁl AR Polb I dfyrnidine . -
C for 2 hours. The reac |ogﬂgs hen
a

(But 3N) HCO3, followed by e ration. The resi due was

urif and ifie PLC a

8 escr#@gl(‘fgyldé B(s ﬁ%—g ?@gi{l?- !Wﬁld ﬁx%gﬁ(éxatgale% aen))
sixb@@hr&nﬁ&ne{tmxyfdﬂunéﬁﬂaiyhm ting. 80(m_sugar and
H20), 5.56-5.52 (d, 1H, Pl .09 (s, 1H 1'H),
7.68-7.78 (d, 1H, PH); 8: 56 & 8.62 (s, 111, purine);
31P-NVR. 5.87 (dd, 1P, P-3 a=644-Hz, Jr, 3Fi =12
Hz) , 7,60 ( P-5' Eﬁ “‘i’g‘% '

Synt heS| s of t'he t| tI ebl or opuri 'ne
nucl eotide was co-evaporated wi-th ethanol (3 X 2 nil),

S

._mldfanﬂ-onat(lm C for 5 hours evaporat ed and pur i f| ed

by RR_I PLC,i radi ent of acetonltrlleln wat er . .
= actNBﬂgo %mf s mieaized 19 &sedimddn Rrampls yigs sibstitution of

T e AL ""Ugf%%%%” xaml o

5 7-(2"- C— met hyl - 13- D-ri bof uranosyl ) 4-
.‘ngpt E og(% 1€51S o%zpﬂ o'(j) {Jgn?:zosdri Y IeHlv(ij AP chloro~pvrazolof3 4-d]
mrl_lm:ldme (143)
Nucleoside 142 was d;tssolved in toluene, 10 eqmvalents of SOC; were added

and the mixture was heated at50°C for 2 hours. The solvents were evaporated in

va.cuo, the remdue was co—evapotated with toluene and purified by flash

chromato graphy on silica gel (toluene-cthyl acetate, 9:1 v/v). Correspondmg ﬁacnons
were evaporated, dissolved in 10 mL of methanol and 5 mL NH,O0H was added. |
Reaction mixture was kept at room tempe; ature ove"mghL and evapor: aued. 'I'hc titled

' nucleomde was isolated by HPLC as descnbed in Example 3, step2

Step 3. 1-( 2’-C—methvl-B—D—nboﬁzranosvD- 4- hjdroxvlammo-pvrazoloB 4-d] |

pyrimidine (120) ‘ ‘ .
Nucieomde 143 was transfomled to nucleo31de 120 as descnbed m Exampie 3,

'step 2
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5 Nucl eoside 118 was prepared fromthe nucl eoside 141
(exanple 3, step 1) substituting net hoxyl am ne $PMarch 2007
hydr oxyl am ne. Exanple 6

1-(2' - G net hyl -6-D-ri bof uranosyl ) -

‘wopod/exgydrani no- pyrazol of 3 4 10 dl pyri nud| ne (mm§§m31433

1. Synthesis of2,3,5-tri-0O benzoyl-2"-nethyl- 1

5-di hydro-pyrazol o[ 3 4d] pyrimdin-4-one (142).

Nucl eosi de 142 was synt hesi zed as described in Exanpl e

1 by substitution of 15 6-bromopurine for 1,5-dlydro

pyrazol o[ 3, 4-dj pyri m di n-4-one: , Step 2. Synthesis of

2,3,5-tri -0 benzoyl - 2' - m¥xaympld7chl oro-p ol 0[ 3 4 d]

pvr i (2H-GaneddBR-Ditilofoind eyl AR 1iethotVIafdh o ffrazbld[3.4-

tol uene, .10 equival e?ﬁjﬁﬁﬂ@@{ﬁ%ere added 20 and -

the m xture was heated at Tor hours.. The

sol vents were evaporated in vacuo, the residue was

co- eapdoaided 19iveds praphmd ieora b ymgtdokide d4B (ELdmdd6, step 3)
raphy on t ol uene-ethyl acetate,

sggﬁl%qg’dﬁgpa i%%%ﬁ ’8’3@1‘#’8 wer e evapor at ed,

di ssol ved in 10 nL of nethanol and 5 niL NHAOH was

added. Reaction m xture was kept at roomtenperature

over ni ght and evapor at edEfhme 8l ed 25 nucl eosi de was

7s@f-&1-aetlog-FP-fibafur siasehi Setiliro-Eiadpbeylanimtpnzolof2,3-d]

Step 3. 1- 2'-C net hylnfﬁ megpigar anosyl - 4-

bydroxvl am n yrazol oj 3 4-dl  pyrimdine (120

“Nucl eosi de 143 was transforned to nucl eosi de 120 as
" desc Nuglegsidg 18 £§0b endd) is digsobued pnn DMB 0. iznlb)mndlwoczl@d)?o 0°C.

1&#%( é}of)@ﬁ)péfﬁ%oﬁ%p YRR G5 ‘ﬁ%@ %gen%%”&’ 38pvise-and the reaction

stieéd ¢ B0 At GRs RY0 8C @hd3BrrAnuted Abomitehp@afidel The réaction is
NucI eosi de 119. vvaslPErepared fromthe nucl eosi de 143

tnchappithguethanol (pl) %%@@np%qeﬁgaﬂ@%@mmwwgﬁphy

(%Wm@?ﬁﬁ? iS?fﬁm&gnﬁuranosyf- 5-chl or o- 4- |

hhvdroxyl am no-pyrrol o[2 3-di

Example 9 : -
7 (2’ C-methvl—B-D-nbofuranosvl)— S-bromo-4- hvdroxvlammo—pvrroloiz 3-d]
‘ ' nvnmldme ( 124)

Nucleomde 124 is prepared in the same manner &s for 123, substltutmg NBS

' 'for NCS
Example 10 R
7—(2’-C—~methy r1-8-D-ribofuranosyl)- 5-methyl-4- hvdroxvlammo-pw rolof2.3-d] .
pyrimidine (125)
Step 1:

" Nucleoside 141 (1 mmol) is dissolved in DMF (5 mL) and cooled t00 °C.
NBS (1 mmotl) dissolved in DMF (Sml)is then added dropwme and the. reacﬁon

" stitred for 30 minutes at 0 °C and 30 mmutes at room temperature The reacﬁon is
quenched with methanol (5_0 ml) and then concentrated. Column chromaiography
(8i02) with MeOR/DCM affords the 7-bromo-6-cliloro-7-deazapuririe riboside.
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10 pyrimdine (123) Nucl eoside 117 (0.1 nmol) is

di ssolved in DMF (0.5 nL) and cooled to 0 C.  Ne&mdlehl2007
nol ) dissolved in DMF (0.5 nL) is then added

dropwi se-and the reaction stirred for 30 mnutes at O

woCmwgis3§ m nutes at roomtenperature. The reagitOshebS031433

15 quenched with nethanol (5 nL) and then
concentrated. Column chronatography (SiQ2).wth
McOH) DCM af fords 123. Exanple 9 7-(2' -C nethyl -
--D-ri bofuranosyl)- 5-brono-4-
hydr oxyl am no- pyrrol 012, 3-dl 20 pyrim di ne (124)
Nucl eoside 124 is prepared in the same nmanner as for
%&% .substituting NBS. for NCS. 25 Exanple 10 '
f"-C— net hyl - f 3- D-ri bof uranosyl ) - 5-met hyl -

hydr oy andlesside fé@ |S@ép21 Sjmnﬂ)\l)" s @isﬂblﬂ'@d fﬁl?@% a%&&ﬁls Hioxane
Nucl eosi de 141 (1 mol di'ssol ved

(s i o@nd golssipmcirbopge gmq_l) nwbpaﬂadms mm(mphm

o) g AR BY RN E B0 7 0. T rmgii i

reeﬂmecl firue thdh Glicred dirbagh Celite Aubasiest Mkl lCombhanol
5Q nL) and thep concentrated Colum chromat ography

%IEP%ES PR (REBHVBERAPHEN M affpeds the 7-methyl-6-chloro-7-

%ﬁ%@%gﬁro 7-deazapunne riboside. 69 22 March
028481 PCTI US2003/ 031433 Step 2: The

ﬂtwpl3e05| de from Step 1(0.5 mml ) is dissolved in. 10%

aqueo d| Qxa nL), and ssium carbonate (1.5 -

nol ) ‘i‘? f%iﬂ &)th@’l’fregl@ﬁ é%ﬁlcﬁgfﬁﬁma@ﬁ Roiping Reipg
@quggglefol | owed by trinethyl boroxine (0.5 mmol). _
e reaction is refluxed for 18 Ii then filtered

through Celite and.concentrated Col um .chromat ography

(S|02) vvlth McOH DCM af f g ds f7methyl 6-chl oro- 7-
pi?) Nucl eos| de 125 is

Step 1: . : :
* The nucleoside from Example 10, Step 1 (0.1 mimol) is dissolved in THF (1
mL) and then palladium tetrakis(triphenylphosphine) is added. To this reaction is then
added diethyl zinc and the reaction heated to reflux for 6 hours. The reaction is
guenched with aqueous NH,Cl and extractively worked up. Column chromatography
(8i0,) with MeOH/DCM affords the 7~ethy1—6-ch10ro-7—deazapunne riboside.
Step 2: '

~ Nucleoside 128 is s;mthesxzed as descnbed in Ekample 3, step 2 using

hydroxylamine. -
' R Example 12
7-(2’-C-methvl-B-I)-nbnfuranosvl)- S-cVano-4~ hvdroxvlamm&nvrrsloﬂ, -dl
pznmldme 5125)

- Step 1:

- The nucleo31de from’ Example 10, step 1 (0.5 mmol) i dissolved in TI-]ZF
s mL) and then palladium tetralas(mphenylphosphme) is added. To thls_ reaction is
' 70




10

15

20

25

hydr oxyl am ne. Exanple 11.
7-(2' -G net hyl -f3-D-ri bof uranospr - S- et hyl - 4- 29 March 2007
hydroryl am nn-pyrrol of2 3-dl 15 pyrim di ne (128 Step
1. The nucl eoside from Exanple 10, Step 1(0.1 nmmol) is
ged in THE (1 ni) and then palladium

WOitii)gt ?%kl s(triphenyl phosphine) is.added. To thPCT‘rusz(}03/03‘1433
reaction is then 20 added diethyl zinc and the
reaction heated to reflux for 6 hours. The reaction is
guenched wi th agueous NHACl and extractively worked
up. Col um chronmat ography (Si ) wth MeOH DCM

thdif agided zinh eyﬂ:i@ dmyd thé redetion heafetﬂte&zﬂgmufdr iEhdurd) Thi BRction is
[ as_descri bed in

ucl eosi 8 1s synthesi
%ﬁ%‘ﬁ‘ﬁ% &ﬂg 2qBeRS ex Q"% Hpfeolumpahspraatggraphy
GrpE Mot Srupgl W%Fﬁﬁﬁﬁ@%éfﬁéﬁ%a%e tihgside..

Step Zhe nucl eosi-de from Exanpl e 10 step 1 (0.5 mol ) -
isdis vd TH ndt aIIdlum

tetr ﬁFﬂ?@ 3’;5’%]51% F’§b $:ffep 2 using.

hg@@g;ylaﬂﬁn ds 70 22 March 2007 WO 2004/ 028481.
CT/1JS2003/ 031433 then added zi nc cyani de and the
reaction heated to reflux for 6 hours. The reaction is

"~ quenched with aqueous N Cl a extractively worked

p,,, SOl )y ogatogr aphy g‘ with MO DCM
A3 -C-methyl-3-D-ribofuyanosyl vdregylamingipyerelp Rel-dipyrimidine

Step 2: 5 Nucl eosi deS£aebesyl amidedaVyed as described’
in Exanple 3, step 2 using. hydroxyl am ne.. Exanple 13

(2" - G net hyl - p- D-ri bof ur anosyD- 4- o ,
e :
—b\lr)olroxyl am nopyrrolor2 3-dl pyrimdine 10 5-carbonj

am de&hé hdalposide from Bxample 12, step 1 (0.5 mmol) is dissolved in anhydrous
ethanol (10 mL) and then saturated with anhydrous HCL. The reaction is stirred at
*. room temperature overnight and then concentrated. The remdue is redissolved in-
ethanol (5 mL) and then water (1 mL) is added and the reaction stirred for 2 hours.
The solution is concentrated and purified by colonm chromatography (Si0O,) with
MeOH/DCM affording the 7-carboxamide-6-chloro-7-deazapurine riboside.

Step 2: - . o c T
- Nucleoside 127 is synthes1zed as described in Example 3, step 2 nsing -

hydroxylamme

Example 14 . e
7-(2’-C-methvl—B-D-r1bofuranosvl)- 5-hromo-4- methoxvlammo-pvrrolo[Z 3-d]_
" pyrimidine (129) :

Nucleoside 129 is synthesized from 118 as described in Example 9.-

|
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C7-(2 - “C-rrethyl (3 D-ri bg ' i)g.gS brorm 4-

Stea 1: The nucl eoside from Exanple 12, step 1 (0.5

mml ) is dissolved in anhydrous ethanol (10 mi)2 fmagkh 2007
then saturated with anhydrous HClI. The reaction is
stirred at 15 room tenperature overnight and then

woeonaesdsiat ed. The residue is redissolved in @HaeRhsesiass

(5 m) and then water. (I nL) is added and the
reaction stirred for 2 hours. The solution is
concentrated and purified by col um chromat ography
(SiA2) with MOH DCM affording the

7- car boxam de- 6- chl oro- 7- deazapuri ne nboside. 20 St -
Ngcl eosi de 127 | S synt heEmel&alﬁ descrl bed i n Exanpl e

met hoxyl am no- pyrrolor2 3-dl1 pyrim dine (129)
Nucl egsi de 129 is synthesized from 118 as described in
ExampPaclgoside 13 0is smwe.@wﬂeswbeaeﬂmﬁm step 2, substituting

El% - net%gw'%%’gwlu?aﬁgsyl )- 5-methyl-4-

met hoxyl am no pyrrolor2,3 dl  pyrimdine (130) 5
Nucl eosi de 130 is synthesized as described in Exanpl e
3, ste 2, substltutl ng ylléani ne for
foringth a0k l) ano-4- methox
7- (2' C rret hyI 13- Drl hofritniding Y181) 5- cyan- 4-
met hoxyl am no pyrrolor2 3 d1 10 p imdine (131) The
nucl eQsi de_from Exan'pl e 10, step 2 is converted to 131
as deSegnuskesida fropy Exgnple 18, step 2 ixeonybred i 131 s described in
E}&mrﬁe thyI 6- D-ri bof oranosyl ) - 4- et hoayl am no
pyrrolor2 3 dl pyrinudine 5-carboxyl amide (132) The -
nucl eosi de from Exanple 12, step 1 is converted to 132

as described in 20 Exa Ie 15. Exanple 18
xample 17

7—( 2’-C-methvl«-B-D-nbofuranosvl)-4- methoxylamino-pyvrrolo[2.3- d]Dvrumdme

S-carboxyl anude{lSZ)

The nucleoside from Example‘ 12, step 1 is converted to 132 as described in
Example 15. B ' B '

"Example 18

. pyrimidine (133)

- Nucleoside 120 is converted to 133 as deséribed in Example 9.

Example 19 -

' mg_'nmdme 1134)

Nuoleos1de 1341s synthesmed from 143 usmg condltlons described in
Example 10. ' ' '

72
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1-(2' -G et hyl - [ 3-D-ri bof uranosyl ) - 3- br ono- 4-
hydroxyl am no pyrazolor3 4-dl pyrimdine (133)22Qarch 2007
Nucl eosi de 120 is converted to 133 as described in

Exanple 9. Exanple 19

woboas(odsss- et hyl - 3- D-ri bof uranosyl ) - 3- net hyI -9%52003/031433

hydr oxyl am no pyrazolo[3 4 dl 30 pyrimdine (1
Nucl eoside 134 is synthesized from 143 usi ng
condi tions described in Exanple-10. 72 22 March 2007
WD 2004/ 028481 PCT/ 11S2003/ 031433 Exanple 20
1-(2' -G et hyl - R-D-ri bof urauosyl ) - 3-cyan 4-
h droxyl am no- pyrazol of 3 E&MP m di ne (135) 5
‘eQaneglvi-8-rth odwiraniosy oy ahipodn Hvidoxelantino-pyr
conditions described | npvgﬁnﬁmnleql‘g@ Exanpl e 21
1-(2' - G et hyl - 13- Drlbofuranosyl) - 4-
hydro I am uo- razol 0j,.3 4 10 dl pyrim di ne-
3- car :{) eyntherizadoionid 43 38ingwonditiphedésedbed inom
551%%!]%'1@9 condltl ons described in Exanple 13. 15
22 1-(2'-Cnethyl -R-D-ri bof Uranosyl) 3- bt ono-
4- et hoU am no-pyrazolo[3 4 dl pyrimdine (137)
Nucl eosi de 137 is synthesirzed from conpound 119 using
condi t i ons. descrl bed 20 Txpmplg @él e 10 Exanpl e 23
1@ Hyl(f il ‘ fadnino-pyrazolo[3.4-

met hoxyI aeni no- p ‘ !ﬂe-lB- rbo mll Bep (138) 25

Nucl eosi de 138 is. synt heS| zed from 143 using

condi t.i &i S%I’I bed
- Nuc cosx el1361s synthesmed from 143 usmg conditions described in
Example 13. :

Exalilple 22

C __(g’-C-methvl~ﬁ-D-rlbofuranosvl)-S-bromm 4~ methoxylamino-pyrazoelo[3. 4—-d]

pyrimidive (137)

Nucleoside 137 is synthesized from compound 119 using conditions descnbed
in Example 10. :

. Example 23
A= 2’—C—methvl—B-})-r1bofuranosvl)-s-methvl- 4~ methoxvlanuno-pvrazoloB 4-j

pyrimidine [138)

Nucleomde 138 is synthesized from 143 usmg conditions described in
Example 10, substitnting methoxyamine for hydroxyamme

- R Example?A T
1= 12’-C—methvl-B-D-r1bofuranosvl)—S-cvano— 4- methoxvlammo-nvrazolo[.‘i A-d]

mmndme (139)

Nucleomde 139 is synthesxzed ﬂam 1431 usmg condmons descn'bed -

Example 12, subsututmg mei;hoxyamme for hydroxyamme
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Exanpl e 10, substituting nmethoxyam ne for

hydr oxyam ne. Exanple 24 30 22 March 2007
1- (21- G et hyl - B- D-ri bof uranosyl ) - 3-cyan- 4-

met hoxyl am no- pyrazolol 3 4 dl  Pyrinidine (139)

wWomkemsasde 139 i s synt hesi zed from 143 usi Ng pCT/US2003/031433

conditions described in . Exanple 12, substituting
nmet hoxyam ne for hydroxyannne. 35 73 22 March 2007
WI0' 2004/ 028481" PCT/11S2003/ 031433 Exanple 25

142" - G- net hyl - g- D-ri bof uranosyl’) - 4-

met hoxyl am no- pyrazol of 3 4 di pyril nidi ne-

3-car boxam de ('140) 5 NucEéwP§é514O s synthesized -
f r om1323iGspiethyl-§-drobbfmanosidsot-itheth oplantinepyt-zoldd3.4-
substituting met hiipyemidiae! Seathiamidatim. Exanpl e 26
6- Hydroxyl am no-9 - (3 -D-ribofuranosyl purine

5' Tr| hosphate 10 Exanple 26 is an inactive corrpound
but uplﬁ@md@i ddo i%mﬂiqszgh&pmé@asmg domdgtomdemgbedm

s%%ﬁllt;ll tﬁgfc’e ur| e%ﬁ’él;&‘ Otror@{ FJ%m ne.

HO- ' Ol-Ol-OAyN OHOH OH N=~ HOIO—I 15
Step 1. Synthesis of 6- Chlﬂiﬂnﬁre(z%
;_8 r'f b@ . Yinlb 197 ﬁgﬁﬁhﬁnelg’ guﬁmspfate

Example 26 is an inactive compound but is included for the purpose of

illustrating synthesis of triphosphates of hydroxylamine substituted purines.

' St 1. Synthesis of 6-chloro-9- -D-n‘i)oﬁxranos Tpurine 5°-iri; Aho hate.

o ‘ T @
Q . O -
(R -

6fchloro-9;ﬁ -D-ribofuranosylpurine (27 mg,.0.1 mmol) was co-evaporated 3 |
times with dry DMF, dissolved in 2 mL of PO(OMe);, cool to 5°C and POCI; (35
pL) and proton sponge (64 mg) were added. The mixture was stirred at 5°C for 3 b,

' then tetrabutylammonium pyrophosphate (2 mmol 4 mL of 0, SM solution in DMF)
‘was added and the mixture was kept for 2'more h at the same tempcrature The
. reaction was quenched with (EtsN)HCO; buffer (pH 7.5) followed with water, The
solvents were evaporaied, the residue diséolvéd'iﬁ methanol (3 mL) and precipitated
 with efher (30 ). The solid residue was purified by IE, HPLC on Vidac column
(250 :{a 10 mm) 0 to 100% B. Buffer A was 25 mM NaHg'POA,fl\Ta.gHPO% pH 3, buffer
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H6 ' OH 20 6-chloro-9-(3 -D-ribofuranosyl purine (27

ng,. 0.1 nmmol ) was co-evaporated 3 tines wth dbyaMn 2007
di ssolved in 2 nL of POQ(Owe)3, cool to 5C and POC13 ,
(35 L) and proton sponge (64 ng) were added. The

WO%M@B@IV\BS stirred at 5C for 3 h, t hen PCT/USZ%03/50K/}433

10

15

20

,25

. 6-Hydro lamino-9(2’-methyl -

t et rabut yl anmoni um pyr ophosphate (2 nmol, 4 nL of
solution in DW) 25 was added and the m xture was kept
for 2nore h at the sanme tenperature. The reaction was
quenched with (Et3N)HCO3 buffer (pH 7.5) followed wth
water. The solvents were evaporated, the residue

Bives 30 &M Nk Qi HP 02, pf[)? 'Ehﬂﬂaﬁn'mk as abBebtedpbdrventrated

R iBrdbide s B A Mg S HTERS B st oletin (250 x
Ruhhelin mﬁ%nf@/ltd\md%%m&m u A A3 Bt AGkas 074M .
22 March 2007 WD 20041028481 PCT/ US20. 03/ 031433 B was

aeoyAvoNgIRRETishviapornipracstarHmfen B warhk Masstonitrile

SRR SRS kv Wb o T s S RBfor
com)bingd, gvapdiaad, chr@ap&atw 3 100wth Wefel aid BrobRilibed fr&h water.

A. Buffer A was ueous sol ution
oftrlMSWﬁeﬂmmmPécm Msm-ﬂ@: ~F0.3hand:13.44(d, 1P, P-ot &

| olution of triethylamoni um acet at e.

ﬁ]%%é’ Jclgrﬁg?m ng the title conpound were
conbl ned, evaporated, co- evapor ated 3 tines wth water
and Iyoph| i zed from water. M5 524.94 (MH),. P31-NWR

: ) - Bdranydermind-94(00 «C-mibBivlFB 8D &iboRiyosyDpurine 5°-
__@sj@gj_ét 1P P R). 10 Step 2. Synthesis of
6- hydr oxyl ami no- 942 - G- net hyl -
-D-ri bof| [ rauosv ur| ne 5' - triphosphate Triphosphate

fromk e 2§D émmaqveno:atqd« Jidgeswith dor sthanol,
i e %ﬁhxﬁi@a: o AR Aine g g adoe.

% nﬂxmremm hwed\m Otﬁelameﬁ € omerficaBrdibdk/ith vadi\mahé ahd zed

‘vvith glfgﬁ:'ox ne. and evapor at gy The crude m xture was |
: T S T
, (25‘0 x 96 b)) iRd bRBlenPés REBhRRI R Wa?er'ffbﬂf@%@{lﬂé‘% glgbrgeshf?ndmg

100% --Corresponding fractions were .concentrat
ﬂaybm wirg eqn¢an@nted/anétyopwza@&owwmt 2M H) P31 NMVR

%E?EO 57028 %3"}9‘ NHR‘HMSO-%% -'fo % 2d DL 12, P &

'P~*y) -23.03 (t, 1P, P-B).

Example 27 . |
-D-ribofuranos

Ipurine 5*-Triphosphate (22

. |
Ton 0

HO—P—0—F—0—£—0— o, 7 N
o con . on VY W

- The title compound was synthesized from 6-chloro-9-(2*-C-mefhiyl-B-D-

- Ar_iboﬁlranosyl)p_uﬁne as descﬁbcd in Example 26, Step 1-2.

)




15

20

25

10

Exanpl e 27 6- Hydr oxyl am no-9(2' -nmet hyl - 113
--D-ribofuranosyl uurine 5 -Triphosphate (227)

HOH 11 If Il J HOT-0-T-0-T-0 p N OH OH-OH \ 7 2007
The title conpound was synt hesi zed. from

WO Beoalobeso- 9- (2' - G- et hyl - (3-D ri bofi uanosyl ) putiu’08®31433

described in Exanple 26, Step 1-2. 75 22 March 2007

W 20041029451'" PCT/ @52003/031433 M5 267.52 (1/2MH),

535.99 (M H. P31-NWVR (DMSO-d6): -10.70 (2P, P-a &

P-7), -23.00 (1P, P-R) 5 Exanple 28 1-(2'-C nethyl-fl

-D-ri bof uranosyf - 4- hydr oxyl am no- | H pyrazolo 10 '

[ 3, 4MS 6. mmmem,zﬁ)s SOGEFH). [P BIRHEMSO-d6): ~10.70 (2P, P-or
( iazolof3,4 d]~iyrimdine C NN 15 .

‘gﬁi) I'%'géﬁﬁ"i%&azol o[ 3, 4-d] pyr mdi ne was synt hesi-zed

from 4-hydroxypyrazol o[ 3, 4-d] pyri m di ne, and POC13 as

descri bed by R Robins.in 7. Am Chem Soc., 1957, V.79,

N20, P.6407-6415. Step 2. Synthesis of o

1-[2' -G nethyl -3",5" -bi s-O (2, 4=di chl or ophenyl net hyl ) -

(3 -D 20 -

ri bof uranosyl | -4-chl oro-1H pyrazol o[ 3, 4-dl p3ri m dine a

N ci DCBOO NN DCBO OH The title conpound was

synt hesi zed as described in Exanple 1, Step 1 from

Example 28
e (2’-C—methvl—ﬁ -Dwrlbofuranosvl)-4-hvdroxz_ammo-ll?{-pvrazolo
[3,4 d]pxnmuhne]lZO! _

Step 1. Synthesis of 4—chloro-1H—pvrazolof3 4~dlmnm1d1ne

ot
N~ f
N,
N_./

4-Chloro-1H- pyrazolo[3,4-d]pyrimidine was synthesized from
4-hydroxypyrazolo[3,4-dlpyrimidine and POCY; as described by R Robins in -

~ I.Am.Chem.Soc., 1957, V.79, N20, P.6407-6415.

Step 2.
ribofuranosyi]-4-chloro-1H~ lof3.4-dlpyrimidine
- W ci
pcBo— o, N~ N
| =

DCBO OH

' “The title compound was synthesized as described in E:ianipie 1, Step 1 from

- 4-chloro-1H- pyrazolo[3, 4-d]pymmdme (Step 1) and I-O-methyl—B S-bls—O (2 4—

dlchlorol)henyhnethyl)«Z’~C—methy1—B-D—nboﬁ1ran051de
MS 525.07 (M+NH4*) o
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25 4-chloro-1H pyrazol 0[3 4-d] pyrinmidine (Step 1) and

1-0-nmet hyl -3, 5-bis-0-(2, 4 22 March 2007
di chl or ophenyhnet hyl ) -2' - C met hyl - (3- D-ri bof hr anosi de
MS: 525.07 (MINH4. 76 22 March 2007 WD 2004/028481

‘wo Béolifeblag903/ 031433 Step 3. Synthesis of PﬁTfUS2003/031433

1-(2'-Cnethvi-S -Dribofuranosvl)-4-chloro-1

pyrazolo[3 4 d]pyrimdine CL HOO NIN ~N=1 HO OH

The title conmpound was synt hesized fromthe nucl eosi de

fromStep 2 as 5 described in Exanple 1, Step 2. M5

301 93 (I\/H-H Step 4 Synthe3|s of 1-(2'-Cnethyl-f 3
3 1] 1_ .

dpyrimidihe] 3. 4- d]pyrlmdlne N NHOH 10 HO OH The fitle

conmpound was synt hesi zed from nucl eosi de from St ep |
3 as described in Exanple 1, M5 298. 13
(MtH) .. Exanple 29 1® NN HO 25 .

2- (4- Ami no- 5- et hvnvl - pyrr 23|QH=|dyr|md|n --yA 5
hydrofl| ethyl 3 nethyl-t ahydr o- f uran-3 4-di ol
(x229) Step 1. Synthesi siof ToH

4- Chl qro i odo- 7H-pyrroI0123d)pr|md|ne
4- Chljg‘}eotl % gqmuﬁl@sm fygxe Step 2 as

- E4AHA%H E%I)IGOIPS@ep 2.

MS: 301,93 (M+E

Step 4. Svnthems of 1-(2°-C-methyl-8 -D-nboMosvl)A-hv&owimo-1H~
vvrazolof?: 4—d1pvnm1dme

NHOH

/

N=
|
WN

The title compound was synthesized from the nucle051de from Step 3 as
descnbedexample 1, Step 3. MS 298.13 (M+H) '

Example | 29

2-(4 Ammo-S—ethvnvl-nvrroloiz 3-dlpvr1m1dm—7-vl)-5—hvd1 ogmethvl—S-
' methyl—tetrahydro—furan-s,4-dml (2291

‘Step 1. Svnthesm of 4-Chloro—5-1odo-7H—nv1:mlof 2 3-d1nvnmldme |

4—~Chloro-5-10do—7H-pmoIo[2 3-d]pynm1dme was synthesxzed from 6—
chloropurine (Toronto Research) as described in A. Gangjee et. al, J Med. Chem.
(2003) 46, 591—600
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- Was nal nt al ned

" Step 4. 2~(4-Chloro-5-trimethylsilanylethy

30 chloropurine (Toronto Research) as described in A
Gang] ee et. alL, J. Med. Chem (2003) 46, 591- 609 Mafdh 2007
22 March 2007 WD 2004/028481 PCT1US2003/031433 Step

2. Synthesis

wOoohdy@sksrr o- 5t ri net hyl si |l anyl et hynyl - 7H pyr r ol PURBS2003/031433

dl pyrimdine 5

4- Chl oro-5-trinet hyl sil anyl et hynyl - 7H pyrrol o[ 2, 3-d] py
rimdine was synthesized from '
4-chl oro-5-iodo-7H pyrrol o[ 2,3-d.]pyrimdine (Step 1)
as described in A- Gangjee et. al.,1. Med. Chem
(2003) 46, 591-600. Step 3. ‘Synt hesis of

.ééézcﬁkrﬁ{h%sﬁof&'gﬁgé . %H Zgy;p%%@gﬁﬂ Oed13[2,3-

B% o- benzyl oxynet hvl - 3-nethl 10 L-yl

PP Sy au s St B PR SRS ng ¥ oy
%ﬂnﬁﬂﬁ?ﬁz@d froMd Q-ylﬁlofoz ‘iodo-?H yrroloHZ 3-d]8y11m1dmc (Step 1) as described

or o- benz -5- dICh or obenzyl oxynet hyl ) - 3-
m@dn@mat.aﬁyﬂrbdéml@lm (2603)(@5, 39006Q0. 2. 08 ol ) from
step 2 was suspended in 31 nL of dry acetonitrile. 15

teteidideofyian-3-61-
bi's- Q{&Gﬂdoﬂrm@lpﬂislm}dﬁéhmﬂ py:zolo{z,avéﬂmlm@@ @Yﬂ)i-ﬁb()? 4-

GG B ?%?ér@fﬁawege%%ﬁl Dokt 1&@%1:@@:%%3- "

8l0.430%, W/ownhﬁ 1?\ QPN 1581, of

] at 20 OC and for an_ a dltlonal
@063 5 (208 arholy anaHr(ﬁ@%ammJé v@ﬁ@d@qqleamdtth@m@@wews shiged for

SH3P EoPisahiembgrol it S ey atloBier YRS AL 5-
ﬁe@-ezi ﬂ%‘ctﬂ&opﬁéﬁ?hﬁ& 1212 —i?-i:rieﬂgil ﬂtmmmmﬂosme(o 339 g, 0.902

reactl on m xture t at roomt errper at ur e--over

mamﬁswm@cnaﬂm pb g inlommetbane; eastlef o Qoeand HBr (075

]Flk‘aéﬁ/" W\e’g‘s&@;ﬁf g#%qrﬁg%&é?ﬁéﬂqace ate }ﬁﬁmﬁ@%&lhﬁ

00 andThR af Qaditioed 25 B mbi%naempmmcem $!imesblvmt Iwas
brine, dried over sodiumsulfate é va orat ‘{a 10
eapbrted. WS TPHRTE Vet Hipes cavNapare %ﬁv&@nipe@ ssolved in

Y PR S LT bR R

Wadképt al Mdodn teniiﬁraﬁtre Melﬁalg]&t and evaporated to dryness The residue was
gg'@%ﬁ;ﬁ b\;‘%%’%eéﬁh}i laééttﬁ%gnltlgv}aggrn *Le Qf\étre; gractv‘n vwrag extracted with

ethyl acetate (4 x 100 mL). The combined organic fractions were wa_sh_ed with brine,
dried over sodium sulfaie then évaporatch The residue was purified by flash
chromatography on silica gel (ethyl acetate/dichloromethane 5:100 v/v) to yield 0.215

._g (33%) of protected nucleoside. -MS: 714.08 (M+1).

-
‘hydroxymethyl-3-methyl-tetrahvdro-faran-3.4-diol

- To the solution of the product from Step 3 (0.215 g, 0.3 mmol) in. - o
dichloromethane (8 mL) maintained at -78°C was added boron hichloride (IMin
o o 78 |
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hydr oxynet hyl - 3- net hyl -tetrahvdro-furan-3. 4-diol To

the solution of the product from Step 3 (0.215 g2 March 2007
mm 1) in dichloromethane (8 nL) maintained at -78C was
added boron trichloride (IMin 78 22 March 2007 WO

woa&gﬁﬁ%@%l PCT/ US2003/ 031433 di ehl or onet han@b’rﬁ[%z(%yosuss

.0 mmol ). The m xture was stirred at -78C for
h, then at -20C overnight: The reaction was quenched
wi th di chl oronet hane/ nethanol 1:1 (7.5 nL), stirred
at -20C for 0.5 h and neutralized at 0OC with aqueous
amonia. The solid was filtered, washed with .
dichlromotsns)(Ad/mbs hAnshol), The mixthre ke eiinodd 21678 for 1 b, then

B DD bRy R Ehtiof e inhe St omeRSetispol 111
{7.5 ImIgssifrea it 20°00fof 0.SNPRMH ﬁ&uﬁﬁﬁeﬁt%t 0% Wﬁ%raﬁu%%&na.

.concentrated to yield 0.082 (70 ©

dhe, selidwas Alierad  veashediwith gu@'b)romethane/methanol 1:1and the combmed

iU S TR D YL ALP flﬁﬁayges

dﬂd:otfbmthmﬂfaﬁﬁD(QOfldvﬁr)"ﬁBlM n:&frdsﬁoﬁﬁgoe réicwnbmed,
et hanol and O-trinmethyl sil roxylamne(lo
Fapcapignted oryigi O C01%) ot desatootcd Baomids

evaporated .and the crude mixture is purified by RP
HPLC on a Phenom nex col um (250 x 20 m 15 using

Bm:mmtm-amemﬂrm&aﬁvmtm@mle
0 HO 2% - HO 2-(4-Hydroxyatnino '
5vi nl yrrolo[2,3-dlv mdin-7-y}5- hdroxyrrethyl

met hyThe @qmmwdrfwm Siepri-is swspdndﬁd mﬁsﬁﬁhaﬂalma-mahylsﬂyl

W@% Cme é?@%%%%%l 3 S?’Sgle ;fnl‘eér c:qg*@a%faporated and )

... the onlldemiistiaisauyisied by H H:pne ol Ele%mmee&roeﬁeﬂa (zfso % 20 mm)

using gradient of acetoniirile in water from 0 to 30% over 30 mmutes at 10
ml/minute. |

Example 30 |

_2—14~Hydro_3gyamiuo~54vinxl-pﬂrolol2,3-(11nvnmidm-"iva-S-throxvmethvl-B- '

methﬂ-tetrahvdro—furan-3 4—d101 (230) .

The title compound fmm Exarnple 29 is chssolved in THF and placed under
hydro gon (. atm) i in the presence- of Lindlar’s catalyst until one mole of hydrogen is

oonsumed_
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consuned. 79 22 March 2007 WO 20041028481

PCT/ 1182003/ 031433 Exanple 31 22 March 2007
2- (4- Hydr oxyam no- 5- oxazol -5 yl1-pyrrol o(2
3-(I'lpyrimdin-7 ly)-5-. '

degumﬁmet hyl - 3- net hyl -t et r ahydr o-f ur an- 3, 4- dﬂ*(?fm %%331433

O\N N NO HOOH OH5 Step 1. Synthesis o$
4- Chloro 7- (3 4-di hydr oxy-5-hydr oxymet hyl - 3- et hyl -
tetrahydro-fman-2-yl)-7Hyrrolo(2 3-dl nvi
di ne- 5- car bal deh de
4- Chl oro-7- (3, 4-di hydr oxy-5- hydr oxynet hyl - 3- net hyl -t et
r ahydr of ur au- 2- yI) i ExanqﬂeSl . .
4K ‘df y 3-0)

and T. Ueda
113-125. However .2-(4- chl 8
pyrrol o[ 2, 3-d] p3ni m di n-7-
-tetrahydrof uran- 3, 4-di
tubercidin. 15 Step 2.
2-(4-Chl oro-5- oxazol - 5- vl r]bv(gr lo(2 3- d]pyrlmdln 7- -
|y -5-hydroxtnnet hyl - 3-@_\@etrahydro furan-3
4-diol To the corrpound e om \Stepfod i s added

tosyl methyl isocyanide (1 eq.%uin MecH contai ni ng

SR L 89nihdsi€8f 4-Calio IS @Hﬁ@&{oﬁy S ASthP48 -

hl [ Oy 4 411 _ 1t
Tb‘%@é%ﬁpzﬁm v%%l[JEoVﬁg’[ 5t3ﬁde]DY}1|' ud :‘Qﬁﬁ?iél & fb iJeéwby

RP HPLC on a Phenoni nex colum (250 x 20 m) using a

gr adl4eﬁhlo®6—7—(aﬂedlhmrb Jselydfbxgaisﬁﬁgylfgﬁ 1-trall c%bﬁifﬁ{-z-yl)-
7%3 (gg){e;s t 10 ../ m nut e rch 2007
pyrielogusfimomidasdogrbaldayde is synthesized through a multl-step

-hydroxyrret hyl - 3- et hyl
N\ used in place of -

- Teaction pathway according to the procedure described in S. Watanabe and T. Ueda.

Nucleosides and Nucleotides (1983) 2(2), 113-125, However 2-(4-chloro-
pyrrolof2,3-d}pyrimidin-7-yl)-5-hydroxymethyl-3 -méthyl—'tetrahydroﬁ:réﬁ-s,ll—diol is

- used in place of tubercidin.

Step 2. 2-(4-Chloro-5-oxazol-5-
3-methyl-tetrahydro-firan-3.4-diol

To the compound from Step 1 is added tosylhxiethyl. isocyanide (1 eq) in
MeoH containing KaCO; (1 eq.) and the mixture is heated to reflux until starting
matenal is consumed The solvent is removed iz vacuo and the cmde mixture
plmﬁed by RP HPLC on a Phenominex colunmmn (250 x20 mm) using a gradlent of

.acetonitrile in water from 0 to 30% over 30 minutes at 10 mIJmlnute. o

- 80
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Step 3. 2-(4

Hydr oxyam no- 5- oxazol - 5-y1- pyrrol of 2. 3-d1lpvri m dp Rtafch/2007
[)-5 hydroxynet hyl - 3-met hyl -t et rahydr o- f ur an- 3; 4- di ol

The conpound from Step 2 is suspended in dry ethanol

. Wog@am@ggsﬁl nmet hyl si | yI 5 hydroxyl am ne (10 eq P)CTl,ﬁs 003/081433

added. The m xture is refluxed for 2 h, evaporate
the crude mixture purified by RP BPLC on a Phenoni nex
colum (250 x 20 mm) using a gradient of acetonitrile
in water fromO to 30% over 30 mnutes at 10 nL/ m nute
to vyield the title conmpound. 10 Exanple 32
SRipesp &84 -Hydroodyamives-5-mwixemolas ehil pyerotef2.Byd Ipyrimidin- 7-y1)-5-

\ 8i4-dibl 0 OOH OC 15
tep 1. Preparation of methyl-2 3 6-tris-0O (2

ri bof uranose The tit

4-di chl orobenzyl ) - 1- O net hyl
conp Tlingompowydftbsiep 8 s aepdeh n ool AT BEYISHy!

WAk B0 S ol Bl A3 B i 0 SR ha the

chRide Reikhirk phrifdéd WR'B’}EPHT 511 hIP&e@rﬁj&ex column (25 0 x 20 mm) using a

ri bof uranose

4-di chl b - -
o 6 Mﬁ%%wa@a@pmﬁ Lo @080 3 001 ot 40 b pimute to

§HzC12  that was cooled to 0 C was
y%\eg‘?g%?u&ropw se a soI ution of stannous chloride (31.522
m., 0.2676 nol) in 134 nL CHZCI Z while stirring. After

- the solution was kept .at for 27 hours, another.
5. 031 m of 3?014 (0. mz@?ﬁ?ﬂ!g%s added and the.
n ": n

i , equethyl 2rimeth wWe3.5:bis(DGR)2
t he reactl on was quenche by car efuIIy addi ng the
solution to 1.9 L satur

d NaHCO3 solution. Tin salts
were renoved via fil tgi-d

on thr ugh celite after
whi ch the organi c phace § ed, dried wth MSO4
81 22 March 2007 WO.. 200 102 8 DHPCTI US2003/ 031433 .
and evaporated in vacuo.: The 9i el d of raw, dark ‘
yel l'ow oil was. 173.6 g, \Nhl chl epntai ns 2, 4- di benzoyl
chloride. The crude oil -was ¢d directly in the next

step

‘Sten 1: Preparatlon of methvl-z 3 S-tns-O-( 2, 4—d10hlorobenzvl) l-O-methvl-D—

nboﬁzranose
" The title compound is synthemzed using the methods described in Martin, P.;
| He'lv. Ckmz.'Acta, 1995, 78, 436 startmg with commerclaﬂy available D-ribose.

Sten 2: Preuaratmn of methvl—S 5—b13—0-( 2. 4~d1chlorobenzv1) I-O—methvl-D-

- nboﬁlranose )

To.a solution of the product of Step 1 (17 1.60 g, 0 2676 ‘meol) in 1.8 L CH:Cl>
that was cooled to 0 °C, was added dIOpWISG a solution of stannous chloride (31.522
~ mL, 0.2676 mol) in 134 mL CH,Cl, while st:mng Afterthe solution was kept at3
°C for 27 hours, another 5.031 ml of SnCl, (0.04282 mol) was added and the solution
was kept at 3 °C overnight. Afer 43 houss the reaction was quenched by carefully
‘ adding the solution to 1.9 L saturated NaHCO; solution. Tin salts were removed Vie‘l'_‘ :
* filtration fhrough celite after which the organic phace was isolated, dried with MgSOs
‘ 81 .
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wi t hout further purification. 5 Step 3: Preparation of
met hyl - 2- 0-acety1l-3 5-bis-O (2 4-dichl orobenzl -4 Qarch 2007
nmet hyl - D-ri bof uranose To the solution of raw oil from
Step 2 above (173.6 g, 0.3600 nol) in 1.379 L

wopgotogisee, were added Ac20 (33:970 ni, 0. 3600 pawiys20u3m31433

DVAP (1.3766 g, 0.01127 nol). After 21 hours of
stirringat roomtenperature 1.4 L H20 were added. The
10 solution was acidified with 1,45 L concentrated
HCL The acidified product was extracted vvith Et QAc,

ed VVI E%E{I\/q),a centrated in vacuo.
?‘@a%fa 2Vae o Ylﬁ fgawpdagk @feﬂ%s@ “f?éI15736fg= afhichr
%I%jl chl %ﬁ%%eenr@;f?ﬁ?ﬂ% rreteﬁér‘l&eD&I%Pg ran ot%%mtjl_lgncf;ﬁgtep

waihpw fdhgrpeidicetion.n St ep 3 above (85.75 g, 0.1636
nol) in 820 nmL of saturated nethanolic potassium

car bonat e vvas stl rred at anbl ent tenperature for 45
Bie s o
resi ue was suspended 1n of —C v

nlL + 5 X-328 nlL) and bri ne (328 rrL)

o LS‘E}E? blEkaiabn ooty Wi Xip £553 hé%d%égo@moﬁé 5701

pyritiel, MeBhddedSRgO q33t9h9 ﬁ?ﬂs@b%ﬁ%&?ﬁm 37 g, 0. 01127

purlflcatlon Step_ 5: Preparat|on
- pifist &1 bgwfémgﬁsem Itgmgerammel H HJD wereraided. The

€y T e- S i.0
%Smwﬁ*?a?%ﬁ%é‘%% T Pt Bt a0 SR 588 protger was
Ftfictet waibl e A ﬂn@ﬂiwwgsog 8iid SheRtrat¥Ps 12eHE 0TR: o residue

solution of the product of Step 4 above in 662

“g?ﬁfﬁ?}f‘“ﬁﬁgéﬁ@ J@B\m@boﬁ@éﬁf@ 5 hours. The reactl on

m xture was stirred at O C for 0.5. hours and then at
roomtenperature for 6 days. The mixture was dil uted ‘
Siep #: Preperationmifpci-bissO-E2 ﬂ(dldimtob@iﬂvﬁdl OaethePDLGIR-FE@heke

t f Na2S2Q85H20
ot ur SRR e b bpotR£35.5 8 & 1644 ol in 520 L. of

REPAERIethansRs pbR&RL Qﬁ'%ﬁatl:a[ @%ég Emﬂ@cfat"m%ﬂ Igi%fj?%at?ne?’fo{'tls

saturated aqueous NaHCO3, ter an
i«réan@ﬂiewowmats@e@&;zczfa | Eheradly rasidue ®2s stdgerdad G820 ml,

ARt e %é?%&%’%mfszsﬁ’%?zgiﬁéﬁ%@“pgﬁggmg)f&w

W30/ filveredl, mibconuerehtod fohdwd the prddnes, Y dif 79@3 C%';
the next step.. S 6. Preparation of thetlt ound
0.1573 mol) was mmedlatedly used-in the next step without furthcr purification.

“Step 3: Preparauon of 3,5- bls-0~( 2. 4—dwh10robenzvl) 1—O-methv1-D-ervthro-

pentaﬁuanos—2—ulos ) o
To an 1ce-cold suspension of Dess—MarliJi periddinane (106.75 g, 0.2'517 mofl)
in 740 mL -anhydrous CH2C12, mder argon, was added a solutton of the product of

Step 4 above in 662 mlL anhydrous CH,Cl, dropmse over 0.5 hours. The reaction
* mixture was stn‘.rea at 0 °C for 0.5 hours and then at room temperamre for 6 days

The mixture was diluted with 1. 26 L anhydrou.s Et,O and poured into an ice-cold
mixture of NagS,0:5H,0 (2»_41.2 g, 1.5258 mol) in 47 L saturated aqueons NaHC()3.
The layers were separated, and the organic layer was washed with 1.3 L saturated
aqueous- NaHCOs, 17 L water and 1.3 L brine, dried vﬁth MgSO4, ﬁltered 'aﬁd -

82
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5 A solution of MeMgBr in 500 nL anhydrous Et20 at 55

C was added. dropwise to a solution of the progy%rngm
Step 5 above (72.38g, .0.1507.nol),also in 502

anhydrous Et20. The reaction nixture was all oned to

wo\ﬁ@ﬁm_@l 30 Cand stirred nechanically for 4chRdbdhiaiiass

to.-15 C, then poured into 2 Lice cold water.

After stirring vigorously at anbient tenmerpature. for
0.5 hours, the mxture 10 was filtered through a
Ceite pad (14 x 5 cn), which was thoroughly washed
wth Et20 The organic |layer was dried with MySOH,
¢vapenateddo givg thotacgsat; t:ompe@hd rﬂ‘hlaommpounﬁli%il B8g 0,180 ms]) was
di ssoLve ex ram crude), applied to

e§i {hﬁ) %‘é‘iﬂ H:‘Eﬁ?ﬁ'ﬁé ca gel in hexanes) ‘and
el ated with hexanes and [4 1 hexanes ethyl acetate, .

v/v] to glve 53.58 g (0.1080 nol) of the final
: iPeeparation of & phology of the title

°°”‘°s¥&%§%mﬁ&%mﬁng i R e
ﬁ Wwistiepabdliiicn &tﬁepteauwomapsus@k& (@2.3BR G150™MEa6N] A in

I bit ant| hegatltls C activity by inhi biting
i A peacting noxivea weanllomied to @@uedo +30 Chand

%@%‘gys havgﬂ%?é*nm 2130, 8% 5 RS B8R ef il 13 r 80
\ﬂﬁexA mmnmnmgmedsmmnma&eem@ah&e f@ 0S5 hotnB Cthe afiftire
fL:RCV Virus.in culturf is disclosed in US. Patent

‘Kﬂﬁ EeT

casibrangh a(lelie pad (14x 3 pm), which wasthesenghly washed with

L

'Hﬁrrmﬁmﬂe— Ww2sissolkddn ,hexmiesr&nhnﬁtpeagram dmie) ﬁﬁialﬂed t@h effica gel

{10 s e3bie st s Bied g e rgurovipAg 1 s ity
efcbﬂa@dvﬁ![‘tosg% 63881y (81,038 294)) ofife BARPhri H@B?%cﬁfcﬁ Yihe -

l'isting”C.~ Hagedom and A. 'Rel nol'du$ as i-fiventors,
Impbmloey af the tifleicamipoynd wasXh8! of 4 offgelkaw,Miswis 2007. WO

20044028 31433 60/ 004,383, filed-on .
Sept € e&%@ﬁ@g@gﬁgﬁﬁbgs anHCV pol y’m‘érase- assay’ t hat
can - be used to evaluate the activity of.:the of the.

conpounds described herein. Another HCV poI ymerase
assay has been reported by ‘Barthol oneusz; et 'at,

"Hepatitis C Virus (Hgy) ase assay-usi.ng : *
cl oned HCV non-struct TR E “Anti viral '5'

. Ther apy -1996: 1( @H@mnié 1;1&nﬁ4i[epatit1$(3 Actwltv

Compounds of this invention e1h1b1t anti- hepatms C aotmty by mhlbltmg :

: HCV polymerase by. mlubmng other enzymes needed in the rephoatlon oycle or by
other pathways A number of assays have been pubhshed to assess these aohwhes
| , A general method thai assesses the gross merease of HCV vz:rus in culture is dmolosed '
_111 U S. Patent No 5 738 985 to Miles et al In vztro assays have been reported in
| _Fen'an et al .Inl of Vzr 73 1649—1 654 1999 Ishu etal, Hepatology, 29:1227-1235,
- 1999; Lohmann etal, Jnl of I Bzo Ckem 274 10807~1 0815, 1999; and Yamashlta et
'az .ml ofBza Ckem. 273: 15479 15486 1998,

o WO 97 12033 ﬁled on September 27 1996 by Emory Umvers1ty, hstmg C.
Hagedom and A. Remoldus as mventors whch claims priority to USSN: . - e
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Screens that measure reductions in kinase activity
fromHCV drugs are disclosed in U S. Patent N®2 March 2007
6,030,785, to Katze et al., U S. Patent No.Del vecchio

et at, and U.S. Patent No. 5,759;795 to Jubin et at

‘woesaonsist hat nmeasure the protease inhibiti n@@ﬁgmbgmim;,

of candi date HCV drugs are disclosed in U S. Patent

No. 5,861,267 10 to Suet at, U S. Patent No. 5,739, 002
to De Francesco et at, and U S. Patent No. 5,597,691
to Houghton et at Exanple 2: Replicon Assay A cell
line, Huh-1 ucubi neo-ET) is used for screening of

6@&%&&31 adfon Faptenimr  PRE dlgscribes amBCOMpelpmerass/agappthat can

B RRRNE Bteafi BRI 0 b P S mbplits gerchfBE hbveie Afher
omiRibe 266/ MSPedn tdpdited b Battbslomehdzherdl Blepyiitis C Virus
I uci erase ubi qui tin- neorryc:| n ﬁhosphotransf er ase

RN palnerase: g naing ¢lrpesl proteins; Antiviral

%réﬁ? BRI a0l KiaueT) (k71 cger at al,

- 2001 sadersnimt blcdasire dyduciibies ifr kirdde ac&ivlﬂg fmine HENOdrgs are

S A s Bl i
B L 05 P 4 Sy S

inhibtéting mhﬂpbb@ndﬂia(eaé(?ﬁ’ekdgs arMEljscloicbthmdéSl BatamteNo 5,861,267

Bt e s PR o 1000t e Bt ety ot s st -

g@ﬁggﬁtoﬁg{%ﬁﬁn@aﬁ conpounds each at 5 and 50 pM .

e added to the cells. Luciferase activity wll
measured 48-72 hours tater by adding a lysis

buffer and the substrat (2 al.og ,ounber do-lysis
“puffer E2661 and Br e system E2620

Pr onegaei hﬂ@dj'lsamh-l%ﬁbm@ﬂl‘; issied ket sBrRbniBg of @@npounds of the
confluent during the assay. Percent inhibitiaon

prspinit @men@nfm VRN deneadent RNA po@mwa&’&%séﬂaaue is

_ %%ﬁgfc SRS nd WA ﬁ@ﬁ%@%r%fg ?s’ﬁlg@éﬁéf P@ﬁ\l@?téﬁﬂ’f

feplitod with firadly ludfer2d-diiquitin-A68dycik\Gh@HBdi-DREARE ZﬁlSlOﬂ protein

B TR RS8R el e i
lﬁ%%ogén @?@%@}‘f ﬁs@i‘" 1§46T§ %Jﬁ#er beaChmg %ﬂdhﬁpﬁ*ﬂisﬁ%&? e ET

ng and expression of
callzainbproan in BMEMSEtpplfﬁn&thai withlilfY feabcdheseumns NSEY

BLEAE a2 S et

dckés, and 25 0 pgfml. G418 (“Genetlcm”) They are all available through Life
Technologles (Bethesda, MD). The cells are plated at 0.5-1.0 1:104 cells/weﬂ in the 96
well plates and incubated for 24 h before adding nucleoside anaiqgs. fI‘hen the

- compounds each at 5 and 50 #M will be added to the cells. Luciferas‘éz activity will be

measured 48-72 hours later by adding 2 lysis buffer and the substraté (Catalog
number Glo-lysis buffer E2661 and Bnght—GIo leuclferase system E2620 Promega,

| ‘Madison, WI). Cells should not be too conﬂuent dunng the assay. Percent m]::ibmon

of replication will be plotted relative to no compound control. Under the same

- condition, cytotoxicity of the compounds will be dete_rmiped using cell p;o]iferation 7
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113 using the foll ow ng priners:

aggacat ggat ccgcggggt egggcacgagacag (SEQ 1 D. NO22 March 2007
aaggct ggcat gcact caat gt ect acacatggac (SEQ ID. NO 2)

10 The cloned fragnent is mssing the C term nus 21

WO ni/mg4g1aci d residues. The cloned fragnment igcroseid/edsss

into an | PTG i nduci bl e expression plasmd that

provi des an epitope tag (H s)6 at the carboxy

term nus of the protein. The reconbi nant enzyne is
expressed in ) aI cells and after induction of
expressio rotein is purified using affinity
T@EPEN ATy rmgny)i & ke componus shoviagantiGral naelyetles but

il H.Z.5.. 50 mV .. 0.
nﬁ%ﬁ%&@@#ﬁ%k%&%@@? fterying Bl 050 o 4
-HCV- NS5b Enzyne Assay 20 The pol ynerase activity |s _
assayed by rreasurl ng |gcorporat| on of ” radl ol absegbed '
5 b} ". nll <] 85160 B i (5

,(Allgg?%%?l ver Seq%ﬁle ?Hons%?%?ﬁl&wggﬁé&ngﬁ#?rused es

' pFKIf@IMNSMCVETEﬂé giekwﬂ)eﬂ gt IGERahs, \gs ekl (1999)%:&;@ 28K\€110-
sa 50 gL contains 10 mM Tri s 1
1 %ﬁg%ﬁ‘ﬁm 0.2 mM EDTA, 10vaIKCI |

glr]:othé\gl[_swqgg%% g%g?‘%%é %K%ﬁgt € and' ]I) ng/ gL

oli goU pramtggdﬂgdacbaﬁg@otmtscaﬂg@cﬁmdb@mlzj wat er

¢ oot Db PTed g b Pisnioe thEigumis FAFBRG Sedeyipes. The
'cIBﬁ@Pﬁég%ﬁbﬁti‘J Rsdtied 8 dnVIPTE- ﬁﬁgézﬁlc%{: si (ﬁﬂ?t Oprmfdes

|.owed to continue at roomtenperature of 30 C
aﬁ@l@phta%ﬁéﬁuabﬂls caﬂ@m@rqnmmféhbmotmzo gL 10 miv

Fi 1 1 e B b e 1 PRlesbetin LR bt spbttion of

expidseion)he Pratein'é piltifbdusing afNaRYPRbn{afgtipheoh 2 MekRNTA
tinme) and ethanol (1 tine), to renove uni ncorporated

ool SWghaspongiPn 419 8 FrisHSake PSTAUERdd830.438M EDTA,
M}S’Drﬁhgo%%é rglrag_t éed and the incorporation of
ete '

ioadtivi riined by scintillation’
counting. 5 Formul ation Exanples The followi ng are ..
represent ative pharmaceutical formulati ons cont ai ni ng

~a -conpound of FEeRAMIA FOV-NEsb Enzyme Assay

* The polymerase aetiirity is assayed by measuring inGOrporeﬁbn of -~
radiolabeled UTP into a RNA product using a poly-A template (10600-10000
“nucleotldes) and ohgoﬂUu primer. Altemaﬁvely, a portlon of the HCV genomc is-

. usedas template and radiolabeled GTP is used. Typma]ly, the assay mixture (50 pL)

' contams 10 mM Tris-HCI (pH7 5), 5mM MgClz, 02 mM EDTA, 10 mM KL, 1 .
: umt/uL RNAsm, 1 mM DTT, 10 [.M each of NTP alpha [BZP]-GTP 10 ng/p.L polyA
template and 1 ng/ pL oligoU pnmer Test compounds are dissolved: in water
contalmng 0 to 1% DMSO. Typlcally, compounds are tested at concentrations
.' between 1 nM and 100 WM. Reactions are started with addition of enzyme and
'allowed to contmue at room’ temperature or 30 °C for Tto2h Reactlons are -
quenched with 20 pL 10 mM EDTA and reachon mixtores (50 uL) spotted on DES1
' 'ﬁifer.disc‘ fo capture the radioi:ibclled RNA products. After washing with 05 mM
NegHPOQ (3 times), water (1 time) and ethanol (1 time) fo remove unincorporated
o : 85 . _
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Exanple 1 10 Tablet fornulation The foll ow ng

ingredients are mxed intimtely and pressed i MDyarch 2007
single scoredtablets. Quantity per 1ngredient

tablet, ng 15 conpound of this invention 400

wocosaeseich 50 croscarnell ose sodi um 25 | actmsSBEUSR03/031433

‘magnesi um stearate 5 20 Exanple 2 Capsule

formul ati on The follow ng ingredients are m xed
intimately and | oaded into a. hard-shell 25 gelatin
capsule, Quantity per Ingredient capsule, ny

I%i,gptgg d of téﬂ?a@ignventi on 200 | actose,, spray-dried

4 s { hermeuporatigy of adigactmity Boleierpymed by
%%ﬂfaﬁgﬁé% T/ US2003/ 031433 Exanpl e 3 Suspension
ornul ation e follow ng ingredients are mxed to
forma suspension for oral adnministration. 5 ‘
I ngredi'ent Amount conpound of this invention 1.0 g
fumaric acid 0.5 g oG Pkheles 0 9 10 met hyl
paraben 0.15 g - ‘ s A
The following are representative pharmaceutical formulations containing a

compounci of Formula IVor IVA.

Example 1
Tablet formulation -

" The following ingredients are mixed intimately and pressed into single scored tablets.

) - Quantity per
Ingredient - o . tablet, mg
- compound of this invention 400
cornstarch ' - 50
- groscarmellose sodium - ' 25
lactose ' . 120 .
magnesinm stearate - - 5

~ Example 2
: . : Capsuie formulation 7
The following ingredients-are mixed intimately and loaded into a hard-shell
gelaﬁnqapsulé, _ L
T o - Quantity per
Ingredient ' " capsule, mg
~ compound of this invention ; o200
lactose, spray-dried 148

magnesivm stearate : o 2
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35

40

propyl paraben 0.05 g granulated sugar 25.0 ¢

sorbitol (70% solution) - 13.00 g Veegum K 22 March 2007
(Vanderbilt Co.) LO g 15 flavoring 0.035-mL col orings
0.5 nmg distilled water g.s. to 100 M - 20 Exanple 4

wo bosivasdigdl e fornul ati on The foll ow ng i ngredi egirays3id/031433

m xed to forman injectable fornmulation. 25

I ngredi ent Amount conpound of this invention 0.2
ng-20 ng sodium acetate buffer solution, 0.4 M2.0 m
HCL (IN) or NaCH (1N) g.s. to suitable pH 30 water
(distilled, sterile) g.s. to 20 Ml Exanple 5
Suppository formul ati on Fxampledoository of-total

wei ght 2.5 g is prepdiuspensipnrfoxnulgtidthe. conpound of
the invention with Wtepsol (r) H 15 (triglycerides of

sathy @liledive ﬁl?‘@ﬁélﬁs drelkiXed® fBim alSusHt@RioNbP6Ha1 aduifistration.

. New Yor k) has the follow ng conposition:
I ngr ehenfATount 40 conpound of the in 0-| on 500 ngy
W o o Wi es- nre .

2004 FPPRY A iE SU%’E E031433 Fromthe f &0 oi ng
desctt ?ﬁ"%ﬁ"ldvarl ous nodifications and cldges in the
abov E°HBELGHIYEEE i nvention will occur to 2Mdse skilled
i n t methylparaien such nodifications comi &g gi thin the
scoppmﬂjdphabappended clains are intende@d0fg be

i ncl gehealldtdbsugian. 250¢g
sorbitol (70% solution) : . - 13.00g
Veegum K (Vanderbilt Co.) 10g
flavoring 0.035 mi
colorings . 0.5 mg
distilled water ‘ g.s. to 100 ml

Exampled4
Injectable formulation

The following ingredients are mixed to form an injectable formulation. -

Ingredient 5 o Amount

compound of this invention - - . - - 02 mg-20 mg

sodinum acetate buffer solution, 0.4 M 20ml = . -

HC1 (IN) or NaOH (1N) ' - qs.to suitable pH

water (distilled, sterile) o q.s. fo20 m{ )
Example 5

Suppository formulation
A suppository of total weight 2.5 g is prepared by mixihg the cdmpb‘und of
the invention with Witepsol® H-15 (mglycsndes of saturated vegetable fa.tty ac1d
Rlches—Nelson, Inc., New York) and has the foﬂom composition:

- Ingredient ' s Amomnt

compound of the invention - . 500 mg

Witepsol® H-15 o balance R
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WHAT IS CLAIMED I S: 1. A conpound of Formul a |:2Ri4arch 2007

ORI NA~8 1 NpgF WO RR OO wWw 51
wherein Rand R are independently selected fromthe

wo.gnaags4sconsi sting of: hydrogen, alkyl, 10 PCT/US2003/031433

substituted al kyl, al kenyl, substituted al kenyl,

al kynyl , substi.tuted al kynyl; 15 R13 is selected from
the group consisting of hydrogen;" al kyl, and
substituted alkyl; Ri4 is selected fromthe group
consisting of hydrogen, ,alkyl, and_ substituted alkyl;
A, BEFrgm %t@%&dﬁﬁm yaieysymedifisations apd ghanagein the

i= . . . >C-
SRR i il R W PR e o A
me@ifinalions ¢onhing veitlida the scopdCoffthk upydnded Cladub adeiihiahded to be
h§%£ﬁ§§$' >C NHCONH2, >C CONR15R16, >C- COOR15, .
: B >C al koxy, >C-amino, >GC alkylani no,
>C-di al kyl am no, >C-hal ogen, >C-(1, 3-oxazol-2-yl),

88




>C- (I, 3-oxazol -5-yl), >C- (1, 3-thiazol-2-yl),
>C- (i mdazol -2-yl), >C(2-ox0 25 [1, 3]dithiol -42ybMarch 2007
>C- (furan-2-y1l), and >C( (211-[1,2,3]triazol-4-yl);
89 22 March 2007 WD 2004/028481 PCTI US2003/031433 F
wobsnamedgct ed from >N, >CCN, >C N2, >C al kyI ) .

>C-substituted al kyl, >C-al kenyl,->C substit 3CTI&JS?.003/&31433
al kenyl, >C-al kynyl, >C-substituted al kynyl,
>C- NHCONH2, >C- CONR 5R16, >C- COCR15, >C-al koxy,
>C—(1 3- oxazol-2-yl), >C (1, 3-oxazol -5-yl),
>C- 3-thiazol-2-yl), >C(imdazol-2-yl), 5

I'IS@MEESN ol -4-yi); ">C(furan. 2-yl),>C (
2H-[123]t|iazol 4y|) and >C Y, where Y is
sel ecied fromthe up ‘consi sting of “hydrogen, hal o,
hydr oky MP’&WPB PE Eprmudpl - NR3R4 where R3 and. R4. -
are i ndependent ly selected fromthe group consi stl ng
of- hydrogen, hydroxy, alkyl, substituted alkyl,
al kenyl , substituted al kenyl R kypyIR™ subst i t ut ed
al kynyl , al koxy, 10 substit ut edhal koxy, aryl,
substituted aryl, heteroar tituted heteroaryl,
het er ocyel i c, substituted ocC cI ic and where R3
.and R4 are joined togform tog@l’her with the nitrogen
atom bond thereto, a hefjeog¢yclic group, provided
that only one of R3 a sphydr oxy, al koxy, or
substituted al koxy; R15 Rr6 are independently
sel ected fromthe group oowsisting of: 15 hydrogen,
al kyl, substituted al kw# w;sycl oal kyl, substituted
cycloalkyl 20 aryl, substi t ut ed aryl, heteroaryl,
subst i t ut ed heteroaryl ahd R15 and R 6 t oget her
Wi t htwhereih R agor" ﬂb@ﬁﬁe}b&d&ﬁﬂ ¢ BelbQEY gy fiffufhe e grnt { ached

%%( form a hetercycl oal kyl, 'substitute
1coalkyl het eroaryl, or substituted

het er oar yh, and Ware independent|ly sel ected.
fromthegd}%conmstlng ‘

alkyl,

substituted alkyl,

alkenyl,

substituted a]kényl,

alkynyl,

substituted alkynyl; _ _

R is selected from the group consisting of hydrogen, alkyl, and

substituted a]kyl

RMis selected ﬁom the group conszshng of hydragen, alkyl and
substituted alkyl; '

~ AB,D,andEare independently éelected from the group cbnsiéting of

>N, >CH, >C-CN, >C-NO,, >C-alkyl, >C—subst1tuted alkyl, >C-alkenyl,
>C-substituted alkenyl, >C-alkynyl, >C-substituted alkynyl, >C-NECONH,,
>C-CONR"R', >C-COORY, >C-hydroxy, >C-alkoxy, >C-amino, |
>C-alkylamino, >C-d131kylammo, >C—ha10gen, >C4y(1, 3-oxazol-2-yl),

- >C(1,3-0xazol-5-y1), >C~(1,3-thiazol-2-y1), >C-(imidazol-2-y]), >C-(2-0%0-

[1,3]dithiol-4-y1), >C~(furan-2-y1), and >C-( 2H-{1,2,3 triazol-4-y1); ‘
. _ . g9 -
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of . hydrogen, 30 a phosphate, a phosphonate, 90 22

March 2007 WD 2004/ 028481 PCT/ US2003/ 031333 azamaf:h 2007
fl uorophosphate; aryl, . a sulfonate ester, a lipid,

5 an amno acid, a carbohydrate, a peptide, and

wochod/estar ol ; , and pharnmaceutical |y accept ableT/uS2003/031433

prodrugs and salts thereof; 10 provided that the
compound of Forrmula I is not: a)

9- ((3-D-ri bof uranosyl) - 6- hydr oxyl am nopuri ne; b)
7-((3-D-ribofuranosyl)- 4- hydroxyl am no=pyirol o[ 2, 3-

o P2 s selrio Homee N, Br ONaGRy0 =6-iih ofmbstitviopur e

Jigis ShushicOmpanl i Selasanay’)-©
Sliymiyl, @@memma@-qmsmlﬁoac-cooz{” >C-alkoxy, >c-(1 3-
A SR D gD it
o Ao 415 5T 8%{%%3)0{?‘) oRsh L gty
/206~ X| where Y is selected from the group consisting of hydrogen, halo,
hydroxy, alkylthioether, and -NR’R* where R? and R? are independently
selected from the grbup consisting of hydrogen, hydroxy, alkyl, substituted
alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, alkoxy,
substituted alkoxy, aryl, substituted aryl, heteroaryl, substituted heteroaryl,
heterocyclic, substituted heterocjrcﬁc and where R* and R* are joined to form,
together with the nitrogen atom bond thereto, a heterocyclic group, provided
that only one of R? and R* is hydroxy, alkoxj, or substituted alkoxy; .
‘ RrRY and R are independently selected from the group consisting of:
hydrogen, |
alkyl,
substitirted alkyl,
- cycloalkyl,.
substituted cycloalkyl,
o
subsiituted aryl,
heteroaryl,
. substitated heteroaryl, and :
R" and R16 together with-the nitrogen atom to which they are
- attached may form a hetercycloalkyl, Substlmted heterocylcoalkyl,
heteroaryl, or substituted heteroaryl; . . _
W, W?, and W3are independently selected from the group consisting |
of: . '
‘hydrogen,
a phosphaié,
~ a phosphonate,

90

LA



IBE NpiF WOO RR OHOHdIA wherein Rand R1

are independently selected fromthe group conspgtidich 2007
of : hydrogen, 5 alkyl, substituted alkyl, alkenyl,
substituted al kenyl,. alkynyl, 10 substituted

wo Solwaiss provided that R and Rl are not bot hpRygERe8i1433
R13 is selected fromthe group consisting of hydrogen,

al kyl, and substituted al kyl; Rl4is selected fromthe
group consisting of hydrogen, alkyl, and 15
substituted alkyl; a, B, D, and E are independently
sel ected fromthe group consisting of >N, >CH >C CN,
>C- N2, >@mbrgflyoroghasphase,i tuted .al kyl, >C NHOONH2,

>C- CONR; 53“]>C >C- COOR15, >C- hydr oxy, >C— al koxy,

>C ami no, %&al kyl ami no, >C-di al kyl ami ng, >C. hal ogen,

?C (1, 3- O)@;@fongte)é]stbr 20 >C-(1,3-thiazol-2-yl) and
>C—(|mdazol 2-yl); Fis selected from >N, >CH >C-CN,

>C N2, >@lmdyi . >c substltut ed al kyl, >C NHCONH2,

>C- CONRL5R]6, >C- al koxy, :
5 >C- (1, 3- ogézo _gac >C—(I 3-t hiazol -2-y1),

>C- (i mi dazxﬂaﬂa’&}mfﬂba;te,and >C-Y, . where Y is sel ected
fromthe group _consisting of hydrogen, halo, hydroxy,.
25 al | cyl @cpEfeapd and - NR3R4 where R3 and R4 are

| ndepender&h@ést%ggl.ect ed from 92 |
and pharmaceutically acceptable prodrugs and salts thereof:
10 provided that the compound of Formula Iis not: -~ |
2) 9~(B-D-ribofuranosyl)-6-hydroxylaminopurine;
'b) 7~(B-D-ribofuranosyl)- 4- hydroxylamino-pyrmrolo[2,3- -
dlpyrimidine; | S
c) 9?(2’-C-methyl—o&l)—riboﬁxz"anosyI)—ﬁ-hjfdroX&lamiﬁopurine;
15 D) 9-;(5 ’-O—monophosphéte;B-D-_Iiboﬁlfe.mo-syi):-ié-
hydroxylaminopurine; and

e) 9-(5’-O*.triphosphatc-B-D-ribofurancsyl)—6—hydro§;ylan1i1iopuﬁne.

2. The compound according to Claim 1, wherein R and R* are not both -
20 hydrogen. | | ' L |

3. Acompound of Formula JA; E

9
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20

25

22 March 2007 WD 2004/028481"' PCTI US2003/ 031433 the

group consi sting of hydrogen, hydroxy, alkyl, 22March 2007

substituted al kyl, al kenyl, substituted al kenyl,

al kenyl , substituted al kynyl, al koxy, substituted

aryl, substituted aryl, heteroaryl, .

W(fsj‘iuoggﬁé?sult ed heteroaryl heterocyclic, subst il{(af/g%goﬂsmuss

het erocyclic and where R3 and R4 are joined to form

together with 5 the nitrogen atom bond thereto, a

heterocyclic group, provided that only one of R3 and

R4 is hydroxy, al koxy, or 'substituted al koxy; Rn5 and

R16 are independently selecteﬁxiran$ﬁe gr aup

consisting of: _ hydrogen, .alkyl,% 10 substituted

al kyl, cycloal kyi, substi ¢ cl oal kyl', ~ aryl,

substituted-aryl, 15 heteros Zubstltuted

heteroaryl, and R15 gpd R16 oge@ﬁer wi th the nitrogen

atomto which they are atparhed may form a

het ercycl oal kyl, substr t er ocyl coal kyl ,

het eroaryl, or substitutée eteroaryl; 20 VV|s

selected fromthe group cemeHsting of. hydrogen, a

phosphat e, a phosphonate, acyl, 25 aIkyI a

sul fonate ester, a lipid, Yan anino acid, a

car bokyefeh R and RO aft ABHdrEntly ¥Mted from the group
consisting of: ‘

hydrogen,
alkyl,
substituted alkyl,
alkenyl,
substituted alkenyl,
alkynyl, |
substituted alkynyl;
provided that R and R! are not both hydrogen;

 RYis selected from, the group consisting of hydrogen, alkyl, and

substituted alkyl;
_ R is selected from the group consxstmg of hydrogen, alkyl, and

fmbﬁﬂmbdamyl | .

A, B, D, and E are independently selected from the group consmtmg of
>N, >CH, >C-CN, >C-NO,, >C-alkyl, >C-substituted alkyl, >C-NHCONH,,
>C-CONRVRS, >C-COOR', >C-hydroxy, >C-alkoxy, >C-antino,

C-alkylamino, >C-dialkylamino, >C-halogen, >C-(1,3-0xazol-2-yl),
>C-(1,3-thiazol-2-yl) and >C-(imidazol-2-yl);
| F i selected from >N, >CH, >C-CN, >C-NO;, >C-alkyl, >C-
 substituted alkyl, >C-NHCONH;, >C-CONRURY, >C-COOR”, >C-slkoxy,
>C-(1,3-0xazol-2-y1), >C-(1,3-thiazol-2-y1), >C-(imidazol-2-y1), and >C-Y,
‘where Y is selected from the group consisting of hydrogen, halo, hydroxy, |
allcylthioether, and -NR’R* where R and R* are indspendently selected from

92,



chol esterol; 93 22 March 2007 WD 2004/028481

PCTI US2003/ 031433 and pharnaceuti cal | y accept al#avarch 2007
salts thereof prow ded that t he corrpound of Formula I A

is not 9-(2' -C nethyl-

| WO%@@Q@@gnosyl) 6- hydroxyl am nopurine. 5 4. Apgm%@%uﬁ

10

15

20

25

30

of Formula IB: Rte /ORI3 NN Z 'l NN\Y

RL OO W W IB wherein Rand Rt are independently
sel ected fromthe group 10 consisting of: hydrogen

al kyl, substituted alkyl, alkenyl, 15 substituted

al kenyl at kynyl, and subst ituted al kynyl; R13 is

thvegrenp edndistingiof hpdmzenjydmmy; alkyi glhsﬁmwbdedkeraﬂk yl,
3@?3&9&%@@&@%‘1&%%@8@%@{8 sel ect {ed%mther
* aryl, substituted aryl, heteroaryl, substituted heteroaryl, heterocyclic,
substituted heterocyclic and where R? and R* are joined to form, together with
the nitrogen atom bond thereto, a heterocyclic group, prdvided that only one
of R? and R* is hydroxy, alkoxy, of substituted alkoxy; _
R and RS are independently selected from the group consisting of:
hydrogen, '
alkyl,
substituted alkyl,
cycloalkyl,
substituted cycloalkyl,
aryl,
substituted aryl,
- heteroaryl, - |
substituted heteroaryl, and
RY and R together with the nitrogen atom to which t]iey are
-attached may form a hetercycloalkyl, substituted heterocylcoa]kyl
heteroalyl or substituted heteroaryl;
" -W is sélected from the group consisting of
| “hydrogen,
a p]iosphate, ‘
a phd sphonate,
acyl,
alkyl,
- asulfonate ester,
- alipid,
" an amino acid,
a carbohydrate, - |
apepftide,. and
e _cholesterél; :

93




substituted al ky
consi sting of:
2004/ 028481 PCT/
al kyl t hi oet her,

| Yis selected fromthe group

hydr ogen, hal o, 94 22 NMarch 20072 p&Rh 2007
1JS2003/ 031433 hydroxy,
-NR3R4 where R3 and R4 are

‘WO nogpemlent |y selected fromthe

group consi

hydr ogen, hydroxy, alkyl, substituted al kyl, 5:‘({1%2@?3/931433
5 substituted al kenyl, al kenyl, substituted alkenyl

al koxy, substituted al koxy, aryl, substituted aryl,
heteroaryl substituted heteroaryl, heterocyclic,

substit d hetero clic and where R3 and R4 are
j oi neaIl @&M@Ptam%ﬁlts E0f | trogen at om bond

ther ebﬁbw@ed‘lﬁ&ﬁhﬂ&ﬁﬁédu&dgfﬁ%nuﬁrﬂ o[ PR o2DE

of R3"and R4 1Is roxy, alkoxy, or su

abkfmgqos;tl)-@ydso:s@mnolamﬁet om the group consisting of:

hydr ogen,. hal o, hydroxy, alkyl, 15 substituted
al kyl , alkenyl substituted alkenyl; al kynyl ,
5  subst gt ut eg&;ﬂ@@ﬁhoﬂv‘g&lﬁxw car boxyl, carboxyl
ester, acylamno, oxazo] 2-yl, 25 S :
1, 3-oxazol - 5-yl, ,
. R¥___OR®
f‘
R RY
e s
B
Wherem R and R! are independently selected from the group
10 cons1stmg of:
hydrogen,
alkyl,
. substituted alkyl,
_ alkenyl,
15 - substituted alkenyl,
| alkynyl, and
substifuted alkynyi;
? is selected from the group cons1stmg of hydrogen, atkyl, and
. substituted alky; |
20 -~ RMis selected from the group cons1stmg of hydrogen, alkyl, and
- substituted alkyl; ' o
'Y is selected from the group consisting of:
hydrogen, a
halo,

94
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1,3-thiazol-2-yl, . imdazol-2-yl,
2-oxo-[1,3]dithiol-4-yl, furan-2-yl, 30 22 March 2007
2H[1,2,3]trirazol -4-yl, and 95 22 March 2007 WO

2004/ 028481 PCT/ US2003/ 031433 -NR3R4 where R3 and R4

‘woMoByiRggpendent |y selected fr omthe group cg&qhgs%dggsuﬁ

of hydrogen, hydroxy, alkyl, substituted al kyl,

al kenyl, substituted alkenyl al kynyl , substi t ut ed
alkynyl, al koxy, substituted alkoxy, aryl,
substituted aryl, heteroaryl, substituted heteroaryl,
heterocyclic, 5 substituted heterocyclic and where R3
and e are hydrexsy to form together with- the ni'trogen
at om bond %Fy t%ﬁ a heterocyclic group, provided that
only one 4> R4 i s hydroxy, al koxy, “6r °

substi tut eq{l@ﬁé@h\ére Waﬂﬁ”R“&E%déﬁeﬁeﬁP&@Q@ﬁ&gﬂ SRthy

sel ected fromthe group consi rogen,

PRuR pensisting of hypdrozesh bydrowy, anadmbaﬁﬂutedraammma}, e

te i d 0..aci d,
S5 R0 SR SuHbe ol s, Rl RuE
phpsumtaiéd a9, hyteraeg bl Heth o Fl, B8Eros RS
ther eof ; provjded that the conpound if For nuia 1B is
wostitated deteranyolie msorhara R agd ;L @:enymed >t<y Faxm; togplher with -
tﬁg 3191— %glll aﬁnﬁ@&r@ﬁ‘x&;}rgm a ﬁé@?o%&&%oﬁuﬂ -provided that only one
of R3 and R4 is hydroxy, alkoxy, or substituted alkoxy;
Z is selected from the group consisting of:

hydrogen,

halo, |

hydroxy,

alkyl,

substituted alkyl,

alkenyl,

substituted alkenyl,

alkynyl,

substituted alkynyl,

cyano,

- carboxyl,
carboxyl ester,
-acylamino,
- 1,3-0xazol-2-yl,
' 1,3-dxazol-5-yL
1,3-thiazol-2-y1, .
imidazol-2-yl,
2-0%0-[1,3]dithiol-4-y],
furan-2-yi,
" 2H{1,2,31riazol-4-yl; and

95



25 ¢) 9-(5' -0 nonophosphat e-4-D ri bofi uanosyl) - 6-

hydr oxyl am nopurine; and d) 22 March 2007
9-(5' -O triphosphat e- O D-ri bof uranosyl ) - 6- hydr oxyl am n
opurine. 5. The conpound according to d ai m 4,

10

.15

20

25

30

WORhroag481at | east .one of Rand R 30 is ot herpdm03/031.433

hydr ogen 96 22 March 2007 WD 2004/ 028481.:

PCT/ US2003/ 031433 6. A conpound of Formula 1Cc R\
OR1I3 NZi N NNy WO RRL OHOH5 IC wherein

Rand Rl are independently selected fromthe group

consi sting kyl, . 10 substituted al kyl,
al kenyl , ]ﬁ%#y WF}F‘%S{%PQ gﬁl‘ﬁre indgpesdeptly selpefed from the

t
petp g e, ot AR TR ol *
Sdialeenst, aligayl @dﬂshtuwd@kynwmosy lBbstitutbe dikaiky | ;

%ﬂ’]é )S/‘]Ill’%tlﬁ.'té& S}yﬁ %e{efr.cg) aln'j](]} mﬁsfgtugelﬁ%e é%?, %yitﬂe? e%o é);chg ydr o g en,

subéﬁtuted heterocyclic and where R? and R? are joined to form, together with

the nitrogen atom bond thereto, a heterocyclic group, provided that only one
of R? and R* is hydroxy, alkoxy, or substituted alkkoxy;
W, W?, and W* are independently selected from the group consisting
of: |
" hydrogen,
a phosphate,
a.phosphonate, -
a monofluorophosphate
acyl, |
a sulfonate ester,
a lipid,
an amino acid,
a cathohydrate,
a peptide, and -
cholesterol; . S
and pharmaceutically écceptable prodrogs and salts thereof;
provided that the compound if Formula IB is not |
2) 9-(B-D-ribofuranosyl)-6-hydroxylaminopurine;
b) 942’ -C~methyl~a-D—r1boﬁlranosyl)-ﬁ-hydroxylamnopunne

c) 9-(5° -0~monophosphaie—[3-D-nbofuranosyl)—G-
hydroxylammopunne, and
d) 9~(5’-0~i1iphosphate—B-D-Iiboﬁlraﬁoéyl);ﬁ-hydroxylamjnopuxine.

5. The compound according to Clann 4, wheretn at least one e of R and R1 :

 is other than hydrogen, '
S 96
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15

20

25

substituted alkyl; . 20 Y is selected fromthe group
consisting of.. hydrogen, hal o, hydroxy, 22 March 2007
al kyl t hi oether; 25 NR3R4 where R3 and R4 are

i ndependently sel ected fromthe 97 22 March 2007

woWhh#2941028481 PCT/ US2003/ 031433 group conmﬁfl;,@go@,mﬂﬁ;

hydr ogen, hydroxy, al kyl, substituted al kyl kenyl
substituted al kenyl, aIkynyI, substituted al kynyl,

al koxy, substituted allcoxy, aryl, substituted aryl,
het eroaryl, substituted heteroaryl, heterocyclic,
substituted heterocyclic and where R3 and e are joined
to form together wth 5 the nitrogen atom bond
thereto, ‘a heterocyclic group, provided that only one
of R3 and R4 is hydroxy, al koxy, or substituted

al koxg; Z Aohpbfisd &R fdie group consisting of:
hydr ogen, halo, 10 hydroxy, alkyl, and - RR3R4 wher e

"R3 and e are independentl|y selected'fron1the - group

conS|st|ng of hydrogen hydr @xy, aldggd , substituted
al kyl; al kenyl’,” substituted érkgﬁy1 aIkynyI S
substltuted alkynyh,.alkoxyN S %}tuted alkoxy,,15
aryl, substituted aryl,zhegﬁr pryl}, substituted

het eroaryl, heterocyclic, - % i d. heterocyclic
and where R3 and e aw@-}o0i ngd to form together with -
t he nitrogen atom bond t tg, a heterocyclic group,
provi ded that only on Rand R4 is hydr oxy,

al koxy, or substituted al . Wis selected fromthe
group consisting of. 20 hydrogen, a phosphate; a
phosphonat e, 1c S

wherein R and R! are independently selected from the -.group
consisting oft '
hydrogen,
alkyl, |
substituted alkyl,
alkenyl,
s&bﬂﬁmbdaﬂxmyh
- alkynyl, and
substituted alkynyl, .
provided that R and R are not both hydrogen,
R™ is selected from the group consisting of hydro gen, afkyl, and
mﬁmhﬂﬁ@daﬂqﬂ
- RMis selected from the group conszshng of hydrogen, al]cyl, and -
mﬂmﬁﬁﬁadaﬂqd '
- Y is selected from the group conswtmg of
" hydrogen, '
B halo,
:Ewhomm
. alkylthioether,” ... .. - . - .o
| -NR*R* where R® and ]E{4 are mdependently selected ﬁom the -

o7
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acyl, a sulfonate ester, 25 a lipid, an am no acid,

a carbohydrate, a peptide, and cholesterol; %@Q&{h 2007
pharmaceutically acceptable salts thereof; provid

that the, conmpound of Formula IC is not

wo 60428401 et hyl -a- D- 9& 22 March 2007 WO Zooﬁé‘?ﬂﬁﬁﬁ&‘osun
PCT/ | US2003103143. 3 ri bof uranosyl )-6-(-S or

I nactive-)-hydroxyl am nopurine. 7. A conpound of
Formula IGA ZNI1T \ N i NNy WDO RR OHOH S5
ICGA wherein R and R are independently sel ected from
the group consisting o hydrogen

gﬁ“@ sonsistingef alydsogen diykeny) alkyls &ﬂﬁﬂt‘-ﬁ‘;ﬁ{ d&ylaalk@mgh o
s e ISHST b Bl ancors, Rb&‘fdt&*@%k&%?t R
aryl, substituted aryl, heteroaryl, substituted heteroaryl, heterocyclic,
substituted heterocyclic and where R® and R* are joined to form, together with
the nitro gén atom bond thereto, éheterocyclic group, provided_ that only one
of R? and R* is hydroxy, alkoxy, or substituted alkoxy;
Z is selected from the group consisting of:-
hydrosen,
halo,
hydroxy,
aliyl, and
NR’R* where R® and R* are mdependenﬂy selected from the
. group consisting of hydrogen, hydroxy, alkyl, substituted alkyl, alkenyl,
substituted alkenyl, alkynyl, substituted alkynyl, alkoxy, substituted a]koxy,
aryl, substituted aryl, heteroaryl, substituted heteroaryl, hete;ocyclic, .
 substituted heterocyclic and where R3 and R* are joined to form, fogether with
the nitrogen atom bond thereto, 2 heterocyclic group, provided that only one
of R? and R* is hydroxy, alkoxy, or substituted alkoxy;
W is selected from the group consisting of:
hydrogen,
‘apho sphate,
a phosphonate,
acyl,
a su]fonqte ester,
“alipid,
an amino acid,
. & carbohydrate,
a pepti&e and
cholesterol; . , : :
and phaxmaceutlcaﬁy acceptable salts thereof
| rov1ded that the compound of Formula IC is not 9 (2’-C—methy1—a~D—

98




10

15

20

25

R2 is NR 3 R4'" where R3' is hydrogen and R4" is
hydroxy or al koxy; Y is selected fromthe group2 March 2007
consi sting of: hydrogen, halo, 20 hydroxy,
al kyl thi oether, NR3R4 where R3 and R4 are

WO 2oedemasdent |y sel ected fromthe group consi $OHGE2603/031433
hydr ogen, al kyl, substituted al kyl, al kenyl, '
substituted al kenyl, al kynyl, substituted al bynyl,
al koxy, aryl, substituted aryl, heteroaryl, 25
substituted heteroaryl, heterocyclic, substituted

SRR LSRR Beh TR e o0, 200, v

together with the nitrogen atombond thereto, a
heterocyclic group; Z is selected-fromthe group: -
consikt i ngAebmpohydietiemulbI®rdl: o, - . hydr oxy,. and NR 3R4
where R3 and R4 are independently sel ected fromthe
group consi sting of hydrogen, alkyl, substituted -

al kyl , al kenyl , substituted alk hyl al kenyl ,

substltuted alkenyl,'alkoxy,N substltuted aryl,
het eroaryl, 10 substitut et rod yl, heterocyclic,,
substltuted het erocyclic an 6 and R4 are

the nitrogen atom bond
Palip; Wis selected fromthe
15 a phosphate, acyl,
yan amno acid,

joined to.form toge
thereto, a heterocyclic
group consi sting of:
a sul fonate ester,

IC-A
herem R and R1 are mdapendenﬂy selected ﬁ'om the g:roup
consmung of ' '
hydrogen,
alkyl,
éuﬁsﬁﬁﬁﬁdaﬂqd;
ﬁkmnd
mhﬂﬂuﬁda&m@i
ﬂkw@dzmd
_ substituted alkynyl,
provided that R and R! are not both hydrogen, o
R?is-NR”R" where R” is hydrogen and R" is hydroxy or a]koxy,
Yi 1s selected from the group consmtmg of: o
.hymwomg '
halo,
Eydnnqg
amyﬁmoaMx
-]NTEL"‘R4 where R® and R? are mdependently selected from the
group consisting of hydrogen, alkyl, substituted alkyl, alkeriyl, subst;tuted
alkenyl, alkynyl, substituted alkynyl, alkoxy, aryl, substititted aryl, heteroaryl,
substltuted lt_x'e_tgroary], ﬁeiér&cyqﬁc, substituted héterocycﬁc and where R} and
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w®2ea4lood4ar anosyl ) - 6- hydr oxyl am nopuri ne.

20 a carbohydrate, a peptide, and cholesterol; and

pharmaceutically acceptable salts thereof; provisgdreh 2007

that the conpound if Fornula IC-A is not
9-(2'-Cnethyl-a- 25

2007 WD 2004/ 029481 PCTI US2003/ 031433 Pat ent

Attorney Docket No.:55491-20005.40 8. A conpound of
Formula ID: RlI4 ORI3 NNY WO RR OO W W
ID5 wherein R and RL are independently selected from

e group conS|st|ng of . -hydrogen, alk
ngmed @ thre. kgge eranﬂ)ethwtmzm #aBLbe ‘i/fkléfft%\lakenyl

substituted al kynyl; R 3 is selected
%éé%/%%¥¢1hcgg%dp consi sting of hydrogen al kyl , and

subst Ziisbelected fyin the grddplonsistiglofct ed fromt he group

consi st nghof hydrogen; al kyl, and = substituted al kyl ;

ydrogen,
halo,
hydroxy, and
NR’R* where R® and R* are independently selected from the
group consisting of hydrogen, alkyl, substituted alkyl, alkenyl, substituted
alkenyl, alkynyl, substituted alkynyl, alkoxy, aryl, substituted aryl, heferoaryl,
substituted heteroaryl, heterocyclic, subétitnted heterocyclic and where R® and

R'are joined to.form, togsther with the nitrogen atom bond thereto, 2

heterocyclic group;
W is selected from the group consisting of:
hydrogen, |
a phosphate,
acyl,
a sulfonate ester,
alipid,
an amino acid,
a .carbohydrate?_
~ apeptide,and
| cholesterol; |
-and pharmaceutically acceptable salts thereof .
provided that the compound if Formula JC-A is not 9- (2’-C~methyl—a—
D—nboﬁlranosyi) 6- hydroxylammopunne ' '

100
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Y is selected fromthe group consisting of: hydrogen;
hal o, 20 hydroxy, alkylthioether, and -NR3R4 wh®iech 2007
R 3 and R4 are independently selected fromthe group
consi sting of hydrogen, hydroxy, alkyl, substituted
| kenyl, substituted al kenyl, alkyny

wo %lggitsﬁlﬁt ed al I cynyl, al koxy, substituted al ECTIUSM]??)/?SMB
22 March 2007 WD 2004/ 028481 PCTI US2003/ 031433 aryl, pyen
substituted aryl, heteroaryl, substituigge ﬁaﬁ@&ﬂhgm%4o
het er ocycl i c, substltuted heterocycllc and where
and R4 are joined to form together with the nltrogen
at om8bond 4 tenpdvnd of FeereladDycl i ¢ group, provided.that
only one- of R3 and R4 is hydroxy, alkoxy, or
substituted al koxy; 5 Z2 is selected fromthe group. -
consi sting of: hydrogen,  hri#0, bgdroxy, alky|, 10
substituted al kyl, al kenyFi sukStituted al kenyl,
al kynyl, substituted al kyn Ncyano.carboxyl,
carboxyl ester, acylamn , 3-pxazol -2-y1l; 20 -
1, 3-oxazol - 5-yl, Wo1,3-t razet-2vyl, o

wherein R and R} are independently selected from the group consisting of: °
hydrogen, '
alkyl,
substituted alkyl,
alkenyl,
substituted alkenyl,
alkynyl, and
submﬁMBdamjnﬂ:
R is selected from the group consisting of hydrogen, a]kyl, and
substlmted a]kyl
*is selectad from the group consisting of hydrocen, alkyl, and -
substituted alkyl;
Y is selected from the group consmtmg of
o hyéngmg '
halo,
hydn»qg
aﬂqdﬂuodhﬁnand ,
| --NR3R4 where R® and R* are mdependenﬂy selected from the
group consisting of hydro gen, hydroxy, alkyl, substituted a[kyl alkenyl,
substituted alkenyl, alkynyl, substituted allynyl, alkoxy, substitated alkoxy,
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I m dazol -2-y1, 2-oxo0-[1,3]dithiol-4-yl, furan-2-yl,

25 2H[1,2,3]triazol-4-yl, and NR3R4 where R3 ansyRf:n 2007

are i ndependently selected fromthe group consisting

of hydrogen, hydroxy, alkyl, substituted al kyl,
WO?‘{"W%}“ substituted al kenyl, al kynyl, SUbStﬂ&%ﬁﬁQﬂsmsmss

al kynyl', al koxy, substituted al koxy, aryl,

substituted aryl, heteroaryl., substituted heteroaryl,

- heterocyclic, 30 substituted heterocyclic and where R3
and R4 are joined to form together wth 102 22 March
2007 WD 2004/028481 1' CT/-US2003/ 031433 Pat ent

argﬁ,tsgbitﬁute@@tgﬂﬂietéﬁoaryﬁwéﬁtﬁ%%teﬂ@yh hagerocyelsgen at om

ond thereto,

het lig , i d t hat |
siiged Reranir iR an ey Roays Rapiengipelly it el il ¥
| . - . t V .
el e e R o ace,
opROamhRA Rty droxypalkbkyomophstitpied alkoxycy| , 10 OW, a

sul fopate_ester, lipid, an.ammno acid, a
car bghﬁeéﬂcﬁdé%tﬁeﬁ@%?icag?igtgwfghol esterol; and
phar maceug &@ngﬂy accept abl e prodrugs. and salts

t her eof rovi ded that the compound if Formula IDis
not 7-((3hdlo, . ‘ :

hydroxy,

alkyl,

substituted alkyl,
alkenyl, ‘
substituted alkenyl,
alkynyl,

substituted alkynyl,

cyano

carboxyl,
carboxyl ester,
acylamino,
1,3-oxa'zol—2-y1',’
1,3-oxazol-5-yl,
- 1,3-thiazol-2~yl,
imidazol-2-y1,
2-ox0-[1,3]dithicl-4-y1,
faran-2-y1,
' 2H-{1,2,3]triazol-4-yl, and o
NR’R* where R? and R* are independently selected from the
group consistiﬁg of hydrogen, hydroxy, akyl, substituted alkyl, alkenyl, |
| substituted alkenyl, alkynyl, substituted alkynyl, alkoxy, substituted alkoxy,
aryl, substituted aryl,'heteroary], suBsﬁfuted heteroaryl, heterocyclic,
substituted heterocyclic and Whére R and R? are joined to f01.'m,‘ toge_ther;vﬁth -
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ri bof uranosyl ) -

hydr oxyl am no-pyrrol o[ 2, 3-d] pyri mdine. 20 9. BBarch 2007
conmpound according to Claim8.wherein at |east one of

R or RL is other than hydrogen. 10. A conpound of

25 103 22 March 2007 WO 2004/ 0
WOE%%%/ 031433 RI\ ORI3 Z3 N N ~- l\ﬁé%’g’h"\%”‘d“?’

RRL O0~- W W IE wherein R and Rlare

i ndependent |y sel ected fromthe group Ag&ﬁbe%&ﬁgsggl_moogm
hydrogen, 5 alkyl, substituted alkyl, alkenyl
substituted al kenyl, al kynyl, and 10 substituted

thk kitrogen aRh3borsd ﬁetetrr; ladnhtefrom;mhc geug)poupided tsit stlynge of

%@ﬂ%ﬂlﬁ%@%ﬂeﬁg@&su ik %gqtdne a’l‘g’;(y:nyd?oge:ns al kyl ,

and . W2, and Ware independently selected from the group consisting

of:

hydrogen,

a phosphate,

phosphonate,

monoﬂuorophosphate

acyl,

- alkyl,

a sulfonate ester,

a lipid,

an amino acid,

a carbohydrate,

a peptide, and

cholesterol; _ _ ‘
and pharmaceutica]_ljr acceptable prodrugs and salts thereof;
provided that the compound if Formula ID is not 7—(B-D-

- ribofuranosyl)- 4- hydroxylamino-pyrrolo[2,3-dJpyrimidine. .

9. ' The compound according to Claim 8 wherein at feast one of R or R1 is

other than hydrogen.

10, A compound of Formula IE:
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20

substituted alkyl; 15 Y is selected from the group
consisting of. hydrogen, halo, hydroxy, 22 March 2007
al kyl t hi oether, and 20 - NR3R4 where R3 and e are

i ndependently selected fromthe group consisting of

wohbydiegen, hydroxy, alkyl, substituted al kyl, pairk&Rdho3i433

substituted al kenyl, allcynyl, substituted al kynyl,

al koxy, substituted al koxy, aryl, substituted aryl,
het eroaryl, substituted heteroaryl, heterocyclic,
substituted heterocyclic and where R3 and R4 are
joined to form together with 104 22 March 2007 WO
2004/ 028481 PCTI US2003/ 031433t he'Ht't r ogen- at om bond
thereto; a heterocyclic g 63p, 6?ovided that only one
of R3 and R4 is hydroxy, ag OXYy, substi tuted o
al koxy; Z3 is selecLed_fr.q] egégpuprconsisting of :

- hydrogen, 5 halo, - Ryglioxy, aI’f<yI Y substituted

al kyl, alkenyl, 10 - su it uted al kenyl, al kynyl,
substituted al kynyl, R ' rboxyl, 15 carboxyl
ester, acylamno, 1, 3- ol -2-yl, 1, 3-oxazol -5-yl,

hY
w2 W3

- wherein R and R' are independently selected from the group-
consisting of: '
hydrogen,
alkyl, -
substituted allcyl,
alkenyl,
- substituted alkenyl,
alkynyl, and
substituted alkynyl,
R is selected from the group consisting of hydrogen, alkyl, and
substituted alkyl; o SR :
- R” is selected from the group consisting of hydrogen, alkyl, and R
substituted allyl; ' ' -
Y is selected from.the group consisting of:’

e

 hydrogen,
* halo,
hy@xy, |
r aikylthioeﬂier, and _
NRR* where R® and R* are independently selected from'the

. group consisting of hydrogen, hydroxy, alkyl, substituted'alkyl, alkenyl,

substituted alkenyl, alkynyl, substituted alkynyl, alkdxy, substituted alkoxy,

aryl, substituted aryl, heteroaryl, substituted heteroaryl, héterocyclic,

substituted heferocyclic and where R® and R* are joined to form, to gétﬁe:: wﬂ:h ’
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1, 3-tbiazol-2-yl, 20 imdazol-2-yl,

2-0x0-[1,3]dithiol-4-yl, fur=-2-yi, 22 March 2007

2H-[1,2,3]triazol -4-yl, and NR3R4 wher e R3 and R4.are
i ndependently selected fromthe 25 group consisting

Wogp%é Lpden, hydroxy, alkyl, substituted al k%é!cir{}{s%%mmsuss

substituted al kenyl al kynyl , substi
alkenyl, al koxy, substituted alkoxy,. aryl ,
substituted aryl, heteroary], substituted heteroaryl,
het erocyclic, substituted heterocyclic and where R3
and R4 arejoined to form together with the nitrogen
tis aitrdpen didoh bowet thereto, hékrayyht goupgymuoypided that dulyant hat

g%ﬁﬁ%tﬁlgg‘y‘g{ @3&1@0@%’1 o gtlt%ﬂc’ﬁ‘%ogl k’%y’2082/ 028481

PCT/ 1Z%g?l§é)m tg%g;sthewg Woonfifshg/f@r e i ndependent |y

sel ect e group consi sting of hydrogen, a
phosphat e, hBlreggmhosphonat e, a nonof | uor ophosphat e,
acy-1, . ﬁulfonate ester, a lipid, 10 an
am no" aci ﬁ.carbohydrate apepti de, and

chol est eroﬂ_l ydro@)d pharnaceutical ly acceptabl e prodrugs
and salts thereof 15 11. The conpound according to
Claim10, Mk¥kein at |east one of R and R is other

t han hydlr o&%@ﬁfuted alkyl,
' a}.keﬁyl,
substituted allkenyl,
alkynyl,
. substituted alkynyl,
cyano
carboxyl,
carboxyl ester,
acylamino,
1,3-oxazol-2-yl,
1,3-oxazol-5-y1,
.. 1,3-thiazol-2-yl,
imidazol2yl,
2-oxo-[1,3]dithiol-4-yl,
furan2yl,
2H-{1,2,3 ]triazol-4-yl, and
NR’R* where R® and R are independenﬂy selected from the

group consisting of hydrogen, hydroxy, alkyL substitated alkyl, alkenyl,

substituted alkenyl, alkynyl, substituted alkynyl, alkoxy, substituted afkoxy,

- aryl, substituted aryl, heteroaryl, substituted heteroaryl, hetcrocychc,

substituted heterocyohc and where R3 anid R* are Jomed to form, together wﬂ:h ]

- the mtrogen atom bond thereto a heterocychc group, prowded that o:nly one _
'of R.3 and R"’ is hydroxy, a]koxy, or subshtuted alkoxy, )
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12. A compound of formula Il: C(Hb Y2 N ~8 ~\E , F
Ni ORRL WOW 20! wherein Rand Rl are 99 wmarch 2007
i ndependently selected fromthe group consisting ..
hydrogen, alkyl, 106 22 March 2007 . WO 2004/ 028481

WOROT/d1$8303/ 031433 substituted al ky| , al keny|BCTmszo{’3/031433

substituted al kenyl, alkynyl, and 5 substituted

al kynyl; Y2 is CH2, N, 0, S, SO or SO2; N together
with -C(Hb and Y2 forns a heterocyclic, substituted
heterocyclic, heteroaryl or substituted heteroaryl

gr oup 2| het cli substltuted
het er ové:vhygfl gﬁh ﬁﬁ?‘}rl%éae ﬁdegllﬂyﬁ]‘%gﬁﬁﬁ’%@ Iga'@rcﬂﬁ‘?l
gfoup is optlonally fused 10 to forma bi- .
mul ti-fuse |ng systen1(preferab|y no nore than 5
fused ring one or nore ring structures

sel ected fr ﬁ@g_ tgdroup consisting of cycloalkyl,
cycloalken erocyclic, aryl and heteroaryl group
whi ch, ir1taghpqﬁnmhkpf such ring. .structures is
optlonally substjtuted with 1 to 4 substituents

sel ected f rAdi™ ﬂ¥§9ﬁ3386n5|stlng of "hydroxyl, halo, -

- al koxy, sulbgfj tuted al koxy, thioalkyl, substituted 15

t hi oal kyl, aryl, heteroaryl, heterocycllc nitro,
cyan, carb@ﬁylfonw@cstaxyl esters, alkyl,

a lipid,

an amino-acid,
* a cartbohydrate,

apeptide, and

cholesterol;

and pharmaceutically acceptable prodrugs and salts thereof.

11..  The compound according to Claim 10, whcréin at least one of
R and R' is other than hydrogen.

12. - A compound of formula II;

Wherem R and R1 are mdependenﬂy selected from the group

hydmgen, i
 alkyl,
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substituted al kyl, allcenyl, substituted al kenyl,

al kynyl, substituted ai kynyl, am no, and substﬁgM5§ﬂ2007
amno; bis an integer equal to 0 or 1; A B, D and E
are |ndependently sel ected fromthe group consisting

G su stl tut ed al kyl , >C— al kenyl, >C—subst| tu
aI kenyl, >C-al kynyl, >C-substituted al kynyl,
>C- NHC(J\IH2, >C- C(]\IR15R16, >C- COOR1s, >C. hydr oXYy,
>C- al koxy, >C-am no, >C-alkylam no, >C-dial kyl am no,

>C- hal ogen, azoI 2-yl);
>C (I, 3- oxa??g?%“éte‘}/%‘yoc- ,3-thi-azol - 2-yl), <
>C—(|mdaz%hke%k/ >C- (2- oxo 25. [1,31dithiol-4-y1),

>C- (fiuau-2-ylJ, and >C-( 2H[1,2,3]triazol-4-yl); F
is select edubs’cibllteéﬂkemﬂ; CN, >C-N®2, >C- alkyl, :
>C-substit u?l >C- al kenyl , .

>C-substit ]a nyI >C- al kenyl, >C-substituted

al kenyl , >Ggh - CONR15R16, >C- ORI,

>C-al kgxy, >C (1, 3- oXazol - 2-yl),
>C- (1, 310KE20N, 8, 4190, cxSQuy, 3- t hi azol 2-y1),

;8 g:‘ ﬁ%ﬁz@ hé tyl%@()s%—{ 1o b5 OXOIF{" Cﬁlﬁf%fﬁtﬁ#f-‘gf%émcybﬁc,

h@edoarylloe kb Mhit@ilfa‘@ér HOMHRaRGRR of
. %’F%ar cﬁ%&o%ig olt Wit 028432,3&1&

hydrogen, halo, 107
B%ebb%me@séwtqub s/substitaged eteyetriiegroum o R}y fused

E@%&% (l:%é nsi sPﬁﬁg ﬁ’#%/%%g"%é& #%_%)Il%ﬁéectmegv? %oﬂg£mgs) with

endet mbietrih stabhus selabied Hom ﬂﬁ’%@@ﬁlb édﬁsean t t ta]léyl
S itu

koxy

ub d.alk
a’qﬁwﬂ%‘?ﬂyﬁxﬂeﬁ%&gxﬁp@ bt rc;awl SFONRWbishyin, tum, each of such ring

'ﬁ%?%éﬂg%ifc | c% ere I@ e%egﬁ%%?j .%iejﬁtgisﬁfégt%%l? o?%ﬁ}ﬁgr oup

cayiting pfhydrmquimlmuaikmcgembaummdmmqg tdostkd, substituted

R keSS . nctienac Bk GO Ak

?&ﬁgﬂﬁﬂm f ygflﬂé%lé%@a?g&gﬂkw Q'E)st it u%élé”na?flky 110

éﬁltRSia amigeibst i t ut ed cycl oal kyl ; : S

bis an integer equal to 0 of 1;

" A, B, D, and E are independently selected from the group cons1shng of
>N, >CH, >C CN, >C-NOg, >C-alkyl, >C-substituted alkyl, >C-a]kenyl
>C-substituted alkenyl, >C-a1kyny1 >C~subst1tuted alkynyl, >C-NHCONH2,

>C-CONR RS, >C-COORY, >C >C-hydroxy, >C-alkoxy, >C-amino, .’
>C-alkylamino, >C—d1alky1an;uno, >(C-halogen, >C—(1,3-oxazol—2—y1),‘
>C-(1,3-oxazol-5-y1), >C-(1,3-thiazol-2-y1), >C-(imidazol-2-yl), >C-(2-0x0-

[1,3]dithiol-4-y1), >C-(furan-2-y1), and >C-( 2H-[1,2,3]triazol-4-y1);

F is selected from >N, >C-CN, >C-NO,, >C—a1ky1 >C-substituted

- alkyl, >C-alkenyl, >C-substituted alkenyl, >C-alkynyl, >C-substituted
 alkynyl, >C-NHCONH;, >C-CONR" R, >C-COORY, >C-alkoxy, >C-(1,3-

oxazol-2-y1), >C~(1,3-0xaz01-5-31), >C-(1,3-thiazol-2-y]), >C-(imidazol-2-yl),

>C-(2-0x0-[1,3]dithiol-4-yl), >C+(furan-2-y1),>C~( 2H-{1,2,3]iriazol-4-y1),

and >C-Y, where Y is selected from the group consisting of hydrogen, halo,
107 |




aryl, 15 substituted aryl, heteroaryl substituted
heteroaryl, and R15 and R16 together w th the nds jRESMY007
atomto wbich'they are attached may forma

het ercycl oal kyl, substituted heterocylcoalkyl

or substituted heteroaryl;
con3| s‘ft;&ggééﬁ@(ﬁl“?’

WOt}sd‘epen(ﬁjent ly selected fromthe group

10

15

20

"+ 25

30

hydrogen, aphosphate, 25 a phosphonate; a nonof

| uor ophosphate; acyl, a sulfonate ester, a lipid, 30
an am no acid, a carbohydrate, 108 22 March 2007 WO
2004/ 028481 PCT/ US2003/ 031433 apeptlde and

diyeraxst euwlthioe%m;l apdh XRER whére B lapd Béaemdbp@dsmyt s,

S e o B ok D e
hﬂ%?%gg&gmkﬁbmﬁuﬁéﬂﬂ@ﬁyﬁaﬂﬂnﬁ9§ﬁﬂhﬁﬁ&fﬁ&yéydémnxm :
substituted alkoxy, aryl, sabstituted aryl, heteroaryl, substituted heteroaryl,
heterocyclic, substituted heterocyclic and where R? and R are joined‘ to form,
together with the nitrogen atom bond thereto, a heterocyclic group, provided
that only one of R* and R* are hydroxy, alkoxy, or substituted alkoxy;

R'® and R'6 are independently selected from the group consmtmg of:

hydrogen, ‘
 alkyl,
substituted alkyl,
cycloalkyl,
substitated cycloalkyl,
aryl, o
substituted aryl,
: heféroaryl;
substituted heteroaryl, and .

- RY and R* together with the nitrogen atom to which'théy are
attached may form a hetercycloalkyl, substituted heterocylcoa]kyl,
heteroaryl, or substitated heteroaryl; '

W, W, and Ware mdependently selected from the group
comﬂﬂmgof '

 hydrogen,

aphosphate;

'aphnqﬂﬁnuwa'

- amonofiucrophosphate,

acyl, |

amﬂﬁmﬂ@eﬁn&

“alipid,
~ an amino acid,

iacmbdndnm;
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WO Bbkysyty, .

~nulti-fuse

w O RR OHOH 10 1A wherein Rand R are

i ndependently selected fromthe group consisti E?Méfréh 2007

hydrogen, 15 alkyl, substituted alkyl, alkeny
substituted al kenyl, alkynyl, and 20 substituted

hydrogen; Y2 is CH2, N, Q. S, SO or S@2; N together

with -C(H b andY2 forns a heterocyclic, substituted

heterocyclic, heteroaryl or substituted heteroaryl

group wherein each of said heterocyclic, 109 . 22

March 2007 WD 20041028481 PCT/ US20031031433

substltut@dxﬁﬁ@éﬁﬁéycllc het eroaryl- or substituted

‘het eroaryl el 14 s . optionally fused to forma bi- or
8 r|ng systent(preferably no nore than 5

f usednd ph@gsjaceitically asveptablesaite therdd. St ruct ur es

sel ect ed frontthe group consi sting of cycl oal kyl,

cycl oal | cenyl heterocycllc aryl and heteroaryl group

whi ¢ f
opt i I(}nal |y submtplst uted w t‘l’t{blcitagglﬁé%éltéﬁ%é%t&sé& of .

Remidet isdbtfier dimnthydragenup consi sting of hydroxyl, - hal o,

al koxy, substituted al koxy, thioal Kyl, substituted

thi oal kyl, aryl, heteroaryl, heterocyclic, nitro, . :
cyanqq, carpedyboun@rpeinihlageders, alkyl, substituted
al kyl', al kenyl, substituted al kenyl, al kynyl,
substituted allcynyl, am no, and substituted am no;

10 b is an integer equal to 0 o+~J1; Wis selected from
the group consisting of: cunb YZ .-

 OHOH

HA

. wherein R and R! are independently s,ele_e‘éte_d. from the 'é.roup L
consisting of: _ o o
hydrogen,
E
- substitnted alkyl,
alkenyl, |
subQEMBdaﬂmmyL
| alkynyl, and
subﬂﬂuwdaﬂqmyL ‘
provided thai R and R! are not both hydro gen;
' Y is CHz, N, O, S, SO or 80;;

provided that R and RL are not bokOTUS2003/031433

N together with -C(H), and Y? forms a heterocychc substttuted heterocychc

heteroaryl or substttuted heteroaryl group wherein each of Sa.ld hcterocychc

-~109
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hydrogen, a phosphate, a phosphonate, 15 acyl, alkyl,

a sulfonate ester, a lipid, an am no aC|d 20 §2Mamh2007
carbohydrate, a peptide, and chol estero

selected fromthe group consisting of Y is selected

group consisting of: 25 hydrogen,
wo %Jog{ﬂisﬁﬁe al kyl t hi oet her, and NR3R4 where RS%J‘[-@SQPIOSHH

are |ndependently selected fromthe 30 group
consi sting of hydrogen, hydroxy, alkyl, substituted
al kyl , al kenyl, substituted al kenyl, alkynyl and-
substltuted aIIcynyI al koxy, substltuted 110 22

s%’sﬁ%ﬁec?ﬁ&@roc 023&61/0 48 sl BRE0RBARB 314)3@ 1Pqttmm11y ﬂlsed
Attorney Do 55491-20008. 40 al koxy,

te fiyaxa blupemétn-ﬁmed rag éyﬂam;ipref@awmmﬂre&?@t%@é%‘i ‘;ngs) with
PSR P P4 BB R SR OB
c@&@ﬂk@@ﬂﬁhﬁ&@ﬂ%&@aﬂﬂiﬁﬁﬁﬁ@ﬁa@dgﬁmgwﬂﬂﬂ%n@ummmﬂdwofmmhnng
only one R3 and R4_is_ hydr .al kox
AR pbphitued ity 1daaubisifenintaldatee o7 fhe sroup
cﬁgﬂgﬁn%tdﬁgfd%xyl, R 2860y, sub@ltfted alkoxy, thioalkyl, substituted
thioalkyl, aryl, heteroaryl, heterocyclic, nitro, cyano, carboxyl, carboxy! esters, alkyl,
substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, amino,
and substituted amino; '
| b is an integer equal to 0 or 1;
W is selected from the group consisting of:
hydrogen, '
" aphosphate, .
a phosphonate,
acyl, -
. alkyl,
asuﬁmuﬁeemﬁn
- alipid,
" an amino acid,
a carbohydrate,
~ apeptide, and
cholesterol;
Y is selected from the group consmtmg of Yis selected from the group
consisting of: . | '
- hydrogen,
‘halo,
hydroxy,
alkylthiosther, and - .
| NR*R* where R® and R? are iﬁdepeiidenﬂ'y selected_from the
‘group consisting of hydrogen, hydroxy, alkyl, substituted alkyl, alkenyl,
&ﬁmﬁﬁﬂzdaﬂ&myLamymylmnimﬂmﬁhﬁedaﬂqmqléﬂhmy,mﬂmﬁhﬁﬂd_
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hydroxy, alkyl, and 10 - NR3R4 where R3 and R4 are

i ndependently. selected fromthe group consisti Mgﬁhzoor

hydrogen; hydroxy; al kyl, substituted al kyl, alKenyl"

substituted al kenyl, al kynyl and substituted al kynyl,
wobdgspubsti tuted al koxy, aryl, substitutedpgmihagsniiass

heteroaryl, substituted heteroaryl, heterocyclic,

substituted heterocyclic and where R3 and R4 Patent

arejoined to form together with the nikQueki.ab 3691-2000840

bond thereto, a 15 heterocyclic group, provided that

only one of R3 and R4 is hydroxy, al koxy, or -

- a]k'ti:'bﬁ,taﬁlﬁ mxaﬁ?ltdf?wlgr h@tmbawmaaubmwdihewmaﬁlahmmife
salts thereof _15. e 0, accor to a Ql.
iR By sad TR Al ey Sauh ot fetter ith

i S..selec f S gGhit\only Gid
e PG il oh R Ret<d6, ARt R Ty, Pl Rodhtonly @t
ofRtsrel R Birdrescyhsiktoxyy en sutsstithied Slkoxy;sel ect ed from the

group consisting of hydrogen, nethyl, ethyl, and 25
n-pr ﬁlsﬁ’le‘?f‘?‘iﬁ %Sﬁ%‘ﬁlﬁ‘ﬂ’gﬂ&%ﬁ'ftdi ng to any of C aims
1- 16, _V\/neljlgm &i s hydrogen and R is selected from
the group tongisting of methyl, vinyl, allyl, =
acet yl enyhalopr opargyl, and trifluoromethyL 30.111 22
March 2007 WD 2004/ 028481 PCTI US2003/031433 18. The
“conpound @6’?% ng to daiml, wherein Ais >CH Bis
>N, Dis %f&yl,"_anﬂs >CH or >C-Y-and Eis >N 19. The

conpound accCgrding to,Caiml, wherein Ais >CH B is

S7TE G DN R & s R oo sulopoeaE srle ARt O
is selected mth , i St .

e S B R A B SOl At
alehdl 1.and Qubstiged sitpodnaikanys sulsiinged alkGhygiaryl 2bstituted

. wherein is selected 10 - from.the, grou -
abrtesp Rl RO bR M HGHBOCIS DS beterpsglicgnd
“}ﬂgxter_ﬂd andERYWb joiddd ¥ forrRABE & WHih ARMiPNRA MR band thereto, a
heterocyclic group, provided that only one of R® and R* is hydroxy, alkoxy, or ‘

substituted alkoxy;

and phaﬁnaéautica]ly acceptable salts thereof. - -

15. The compound according to any of Claims.1-11 wherein R"
is hydrogen and R" is selected from the group consisting of alkyl and
~ hydrogen. |

" 16. The compéundaccording to Claim 15, wherein R™* is hydrogen
and R% is selected from the group consisting of hydrogen, methyl, ethyl, and
n-propyl. A ' '

17.  The compound according fo any of Claims 1-16, wherein R is '

| hydrogen and R is selected from the group consisting of methyl, vinyl, allyl,
acetylenyl, propargyl, and trifluoromethyl, ' '

111
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21. The conpound according to Claim1, wherein Ais

>N, Bis >CQ Dis >N, Fis >CH or >C- Y and EziMaFdNZOOT
where Qis selected fromthe group consisting of

hydr ogen, hal o, cyano, acyl am do, al kyl, al kenyl and

wo 3du4Rbdenyl 22. The conpound according to O aip@rako03/032433
f

wherein Qis selected fromthe group consisting o
hydrogen, chloro, brono, cyano, H2NC(O -, rmethyl,
ethyl, vinyl and acetylenyl. 20 23. The conpound
according to any of Cains 1,3,4,6, 7A 10, 12, and
14, wherein Wis selected fromthe gr oup conS|st| ng of

hydr diden, Theeopmponnd ﬂcqm@mgh@C@m% whareiT Ads e6ih dlasd

>3)i§éﬁd>rﬁ’%m%r@%@>§ﬁ€ ?%é%%r 8ac;lllo. agg. 1'?I_'he

compound according to Claim 24, wherein W2 is hydrogen

or acyl and WB is édrogen 30 26. The_conpound -
accorl§ ng Ths compionn BGCME@GMM,WAIS?QL&S

'Qgg)dﬁ% E&%?ﬁgg@%g% ﬁ]l% i 153%3‘#%5'@%% thd "

@dswnsisﬁngsﬁm@gént he16) §y3R0 Jo9LRniae,siys | dikehydfaliggy],

ar ou&s are derived fromam no acids, trinethylacetyl,
5 28. The conpound accordlng to either
Cl-aim12 or 14, wherein N together wth -C(Hb and Y2

“forms a heterocyclic or substituted heterocyclic

gr ou20. 29 Theékempound ievdrdiag e Glag 20pwhitreinQ 28selwdiat ei n
sai d heterocycl.ic ? 10 substltuted heteroc I|c
the greunscamgistiagior PsHP et CBloMPreBRY S Al

ridin-I-yl
H@ﬁm‘?’rp of?]%gp%é eh d]%’%llzﬁdjr{g azeti di nyl yl,

pyrr @li n- Thy IcpmiapﬁncBa@borchng &h@ﬂmmdymhehemA 1§11>N, Bis

$-8 g Pt At et i iy O oot e
SFAFRBGLd R desheh! BAL! é}@ns,raayﬁnﬁ@@%u@u 'a!I!Ebn?i and
ot

"22.  The compound accordjng to Claim 21, wherein Q is selected
from the group consisting of hydrogen; chioro, bromo, cyano, H;NC(0)-,
methyl, ethyl, vinyl and acetylenyl. '

23.  The compound according to any of Claims 1, 3, 4, 6, 7,8, 10,
12, and 14, wherein W is selected from the group consisting of hydrogen, . -.
acyl or triphosphate. '

24.  The compound according to any of Cia:ms 1,4, 8, 10 and 12,
wherein W2 and W? are hydrogen or acyl.

25. 'I'he compound accordmg 1o Clau:n 24, wherein W is hydrogen
or acyl and W3 1s hydmgen. S

26. The compound according to Claim 25, wherein W 1sacy1 o

112
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9-(2'-CGnethyl -J3-D-ri bofu anosyl )- 6-

hydr oxyl ai ni nopurine; 9 _ 29 March 2007
(2'-Cnmethyl-(3-Dribofuranosyl)- 6-

met hoxyl am nopurine; 9-(2'-C nethyl -

WO Sdolozdabof i i ranosyl)- 6- propoxyl am nopuri ne; perus2003/031433

7-(2'-Cnmethyl-(3-D-ribofilranosyl)- 4-

hydr oxyl am no-pyrrol o[ 2,3 20 d] pyri m di ne;

7-(2' -Cnethyl -(3-Dri bofuranosyl )- 4-

met hoxyl am no- pyrrol o[ 2, 3- d] pyri m di ne;

1- (2 - C—methyl (3-D-ribofiunnosyl)- 4-

nmet hoxyl am no- pyrazol o[ 3,4- :d] pyri m di ne; - 25 :

1-(2' a9 e

hydr oxyl amtlﬁg E%’glr%g%:& %%deiﬁégfe%éirt% 20 §;vherem said acyl group
Ts gefected from Hhel gr0@p Considtingwf acylyédps afe-deived drofin amino

I i nO rroI023 d] pyri m di ne;
?‘Y‘?ﬁ%’% @p’ﬁwl’@é Whof ar anosyl ) - 5- br ono- 4-
hydr oxyl am no- pyr.r ol o[ 2,-3- 30 d] pyrimdine;- 113 22

March 2007 WO 20047028481 PCT/ US2003/ 031433
7-(2' 2% rref['h? porpgoumnd adgordm&m@nbl) Clabn i o ¥; Wherein N together

WAL, AN RO 1Bthd Shakfocieticy &r%@ﬁts%e%ﬂmm group.
hydr oxyl aui i no- pyrrol o[ 2,-3- d] pyri m di ne;

7-(2' -Cmethyl - (3-D-ri bonj ranosyl ) - 4-
hydr o%%/l ant Ao ceypewidsicgodingliofslpind ) iwhsrgn ssidibesepocyclic or

ﬁfggr oX %am R&H‘?&%mf‘% geﬁgr?&,tﬁr %%glﬁﬁgzsgﬁnegto i- 4-

E&rb(ﬁiaﬂ@mpyﬂﬁ@lhdlﬁ&hﬁ- piﬂ@ﬁﬂiﬂ- W-nbrphbtilé qmthfbmorphohno

I 3- 10 d di
Wi g 100 A mhm]m% o 1SER - 4.

W%‘%@ﬁ‘p’{ R R L a2t

met hoxyl am no-pyrrol o[ 2,3- d] pyrim di ne;

36. A compound selectcd from the group consisting of:
' 9- (2’-C~methy1—B—D—r1boﬁ1ranosyl) 6- hydroxylammopunne,
9-(2°-C-methyl- ﬁ-D—nboﬁuanosyl) 6- methoxylammopunne,
- 9-(2°-C-methyl--D-ribofuranosyl)- 6- propoxylaminopurine;
7—(2’—C—methyHS-D-nboﬁaranosyl) 4- hydroxylammo-pyrrolo[z 3-
d]pymndme
7—(2’-C~methy1~ﬁ~D-nbofuranosyi) 4— methoxylammo-pyrrolo[?. 3-
d]pynmldme . _ .
1- (2’aC-methy1~B—D—nboﬁjranosyl) 4 methoxylamno~pyrazolo[3 4-
d]pyrmndme,
1 (2’-C—methy1-ﬁ-D—nboﬁ1ranosy1) 4~hydroxy1annno—pyrazolo[3 4~
dpyrimidine; | : |
7—(2’-C-methyl-B-D-nboﬁ:ranosyl)- 5~chloro-4 hydroxylammo-pyn‘olo[z 3-

d]pynmldme,

7-2 ’-C—methyl-B-D-nboﬁlranosyl)— 5-bromo-4- hydroxylammo—pylrolo[z 3-
d]pynmld.me ‘ ‘ |

L



15 7-(2' - G nethyl - (3-D-ri bofurarosyl)-4- nethox

ylam no pyrrolo[2,3- d]pyrimdine 5-carboxyl anmbsgizch 2007
1-(2' -G methyl -(3-D-ri bofu anosyl)-3-brono- 4-

hydr oxyl anxi no- pyrazol o[ 3, 4- d] pyri m di ne;

wobodsh2s41 et hyl - (3- D-ri bof branosyl ) - 3- net hyl - gerus2003/031433

10

15

20

hydr oxyl am no- 20 pyrazol o[ 3, 4-d] pyri m di ne;

1-(2'-Cnmethyl -(3-D-ri bofrranosyl) - 3-cyano- 4-

hydr oxyl am no- pyraazol o[ 3, 4- dj pyri m di ne;

1-(2' -G nethyl - (3-D-ribofrranosyl) - 4-

nmet hoxyl am no- pyrazol o[ 3,4- d]pyrimdine-

3 car etar-ethydsp-D-ribofuranosyl)- 5-methyl-4- hydroxylamino-pyrrolo[2,3-

2- -msthyl (3-D-ribofranosyl)-3: brono- 4-
Wﬂ@ﬂfm no- pyrazol o[ 3, 4-d] pyri m di ne;
1 (2' PaE_Riekinyll-B-B-rb diafah P%n&—é—”ﬁg&ﬂbkylaﬂﬁmo-pmoloﬁ 3~

nmet hoxyl am no- pyrazol o[ 3, 4-
Wdpaimiinept hyl - (3-D ri b(>furanosy|) 3-cyano- 4-

Dt e

#ﬂéjﬁ.‘m] @g ébofuranosyl) - 4-
0X m no- pyrazol d[ 3, 4- d] pyri mi di ne-
3-car b’e(&am-ﬂ&thyl-ﬁ-D-nboﬁuanosyI) -5-ethyl-4- hydroxylamno-pyxrolo[z 3.
9(2 C-methyl-(3-D-ribofiiranosyl)-6-(-S of
| am nopuri ne;

9( ( %O ;7(%13“% %}éhl))'g P TFﬂOfR‘Eg&&Da%%I&DIOQ 5@1%9&0%;)@?0[2 3.

Zﬂlﬁjﬁﬁmaﬂeg bof ur anosyl ) - 4- hydr oxyl am no’

pyrrolo 2, 3-d] pyri mdine;
7- (2 T2 ikrmgihyl-B-Dritofernesylo s ymgthyl- ﬁ;mﬁ@nyylawmmpﬁrcéo[z 3-

t rol o[ 2, 3- d] pyri m di ne;
fﬁé%ég%m hyl - (3-D-ri bof urauosyl ) - 4- hydroxyl an no- 5-e

t henyh YO-Bik Ry IlgSB rﬂﬁfaﬂa@assd)nsnyyaﬁo-zt- methoxylamino-pyrrolo[2,3-
7-(2' - net hyl -

idfrymoRiging; 4- hydr oxyl am no 5-(1, 3-oxazol -5-yl) -
Pyrro l79(&2-(3§ ew-b-ﬂln%ortluranosy})d#- methoxylamino-pyrrolo[2,3-
d]pyrimidiﬁe 5-carboxyl arnidé; |
1-(2’-C-methyl-B-D-ribofuranosyl)-3-bromo- 4- hydroxylamino—pwazolo[?:,&l-
dlpyrimidine; "
1- (2’—C—me‘rhyl—B—D—nboﬁxanosyl)—B-methyl— 4- hydroxylaxmno-
pyrazolof3, 4-d]pyr1m1dme,
1- (2’-C-meﬂnyl—B—D-nboﬁlranosyl)-B—cyano- 4- hydroxylammo-pyrazdoﬁ 4—

- ¢ d]pyrimidine; -

25

30

1-(2’-C—methyl—B-D—nboﬁlranosyl) 4- methoxylammo—pyrazolo[S 4

i dJpyrimidine- 3-carboxamide;

—(2’-C—methyl-B-D—nboﬁ;ranosyl)—?:—bromo— 4- methoxylammo-

~ pyrazolo[3,4-dJpyrimidine;

-(2’-C-methyl—B~D—n'bofm-anosyl)-3—methyl- 4- methoxylammo- ‘
pyrazolo[ES A-dJpyrimidine; ' '
1-(2’-C—methyl—B-D—nboﬁlranosyI) 3—cyano— 4- methoxylamlm«pyrazolo[B 4~
d]pynmdme
114



6- hydnxyl am no-9-(2' - G- net hyl - 3", 5-di phosphite-p-D-rib

of uranosyl ) puri ne; 22 March 2007
9-(2'-C et hyl - (3- Drlbofuranosyl) 6

wozali) pAggpcar bonyl - (pyrrolidine-1-yl)]- 15 purpd¥gis2003/031433

5

16

15

20

25

' purine;

2'-Cnethyl-(3-D-ribofuranosyl) -
6 (1, 3,4,9-tetrahydro beta-carbolin-2- yl)purine;
9-(2'-Cnethyl -(3-D-ribofiiranosyl) -
6- (pi peridin-1-yl)purine; 20
9-(2' - C—trlfluororrethyl (3- Drlbofuranosyl |21Ea no
car boAyR:-Coppeti-Ppaiofuragasy - domeghoxylaniin "P of3

%IFB%FI“@%% ranos,fl‘ltmi':ud(‘é3 [ 2-am nocar bonyl - (pyrr ol i d| ne-1-y

1)1 - pyptABmethyl-p-D-ribofuranosyl)-6-(-S or R-)-hydroxylaminopurine;
9-(2'-Cet hynyI 3-D-ri bof uranosyl ) - 6-[ 2- am nocar bonyl
- (pyr QE(IZf-dl-mﬂwi-ﬁ}ﬂ—mphasgha’terﬁw&ﬁ@oﬁ@no@ﬂh@t(m R-p
-Drlbofurauosyl) 6- (azeti di n- 1y|)pur|ne,, .
Gy droxyIBMIBORANS: £ 3 _ D v bof ur anosyl ) -

. 6- [ )
D(P'ygg Ubgé‘ogaﬁ{wy@ %ﬁ%méyl y rop}glﬂ IOyrlg]l:’yhﬁudme

1-yl) gbﬂzl’-IGEmeﬂ'Mi-]3JD&LbBﬂmwsybmoxylammoé-ethynyl—pyrrolo[Z,B—
9-(2' - G net hyl - G3-D-ri bof aranosyl') - 6- (3, 4-di hydro- |
I'i]HY@@HGPWoI in-2 yl)purine. 32 The use of a conpound

of Clzt@s%’sm%ly?ﬁe]?%@onanu ure 0 %ﬁ%aﬁéﬂgr%h?’yﬁwz}

g ah@peutic treatnment of HCV. 33. The use of a

phar maceut i cal osition according to. Claim31l in

t he ﬁe@ucamemyébrc% ribofrmaiassbidny drexylunimor il kprarol-8-yD-

tre%@%tﬁéﬁf 116 22 March 2007 . SEQUENCE LI STI NG
EEHNOLOG ES, | NC Roberts :

B L Fc

9-(2’~C-methyi-B-D-ribofuranosyl)- 6 ~{2~an1_mocarbonyl—_(pyrrohdme— 1-yD]-
puriiie; - S o
. 942’-C-mefhyl-B-D-ribofiranosy)- 6-(1,3,4,9-tetrahydro-beta-carbolin-2-
yhpurine;

9-(2’-C-methyLB—D-ﬁboﬁlranosyl)# 6-(piperidin-1 ~y1)purine;

9- (2 -C—mﬂuoromethyl—B-D~r1boﬁ1ranosy1)—6 -[2-aminocarbonyl-(pyrrolidine-
1-y)}-purine; - - - :
9—(2’-C—eﬂlenyléﬁ—D—riboﬁ.rxanosyl)—G—[Ziaminoca'rbonyl'-(pyrrolidjne-l-yl)]-
purine; | a o

9—(2’—C—ethynyl—B-D—rlbofuﬁnosyl)—é—[Zsaminocarbonyl-(pyrrolidine-1—y1)]~

9-(2’-C-methyl- p -D-ribofuranosyl)- 6-(azetidin-1-yl)purine;,
© 942°-C-methyl- B -D-ribofuranosyl)- 6-(pyrolidin-1-ypurine;
© 9-(2’-C-methyl- B -D-ribofiranosyl)- 6-(3;6-dihydro-2H-pyridin-1-ylpurine;
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<130> 355491-1305 ' <140> PCT/us2003/ 031433 <141>

2003- 09- 30 <150> 60/ 415,222 <151> 2002-09-30 o2xifeh 2007
60/ 443; 169 <151> 2003-01-29 <160> 2 <170> Patentin

Ver. 3.2 <210> 1 <211>'34 <212> DNA <213> Artifici al
Sequence = <220> <223> Description of Artificial

Sequenge. n i rimey <400> 1 aggacatgga. .
Cecq g retahioa et RaaciyD 0.4 g B dpyaions 2
yl)ngiga DNA . <213> Artificial sequence . <220> <223>
scripti.on of Artificial sequence:: synthetic.

primer <400> 2 aaggctggca tgcactcaat gtcctacaca tggac
ch 2007, WD .2004/ 028481 PCT/ US2003/ 031433

35 22 X
3Za Aroo'ihf-zus&I aAﬁ:OénRguyd @rg,’nl&;ge {OTIE] O YTy COIPRO) apperding to
an$coy CRimsAL3D fYthe Minufacture of a medicament for the therapeutic treatment
of HCV.

33. The use of a pharmaceutical composition according to Claim 31 in the

manufacture of 2 medicament for the therapeutic treatment of HCV.
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151015 Cys Ala Ala Thr Ay Thr Cys Cys Thr Ala Cys
Ala Cys Al a Thr Gly20 25 30 @y Ala Cys 35 2 22 March 2007

.SEQUENCE LISTING

<110> GENELABS TECHNOLOGIES, INC.
Roberts, Christopher Don
Dyatk1na, Natalia B

: <120> NUCLEOSIDE DERIVATIVES- FOR TREATING HEPATITIS € VIRUS INFECTIE)N
<130> 355491—1305 '

<140> PCT/USZOO3/031433
<141> 2003-09-30

<150> 60/415,222
<151> 2002-09-30

<150> 60/443,169
<151> 2003-01-29

<160> 2
<170> PatentIn Ver. 3.2

<210> 1

<211> 34

© <212> DNA

<213> Artificial Sequence

- <220>
- <223> Description ef Art1fﬁc1a1 Sequence: Synthetic
primer : .

<400> 1 ' - . .
aggacatgga tccgcggggt cgggcacgag acag : 34 .

- <210> 2

© <211> 35

<212> DNA .
dB>MUﬁmﬂSmmme

. <220>
<223> pescription of Art1f1c1a1 sequence synthet1c
pr1mer - .

- <400> 2 - T : - o
'aaggctggca tgcactcaat gtcctacaca tggac ' o 35




22 March 2007

WO 2004/028481 PCT/US2003/031433

<400> 2

Ala Ala Gly Gly Cys Thr Gly Gly Cys Ala Thr Gly Cys Ala Cys Thr

1 5 10 15
Cys Ala Ala Thr Gly Thr Cys Cys Thr BAla Cys Ala Cys Ala Thr Gly
20 25 ' 30
Gly ala Cys
35



